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Preface to First and Second Editions 

The instruction of students in the concepts and 
principles of osteopathic medicine, as well as in 
the skills of manipulative medicine, began in a 
tiny frame building in Kirksville, Missouri, al-
most 100 years ago today. Andrew Taylor Still 
was the founder and professor of that school. 
He wrote down many of his thoughts and ideas, 
which were later collected into the first books 
of this profession. 

Since that time, only a few books have been 
published on osteopathy, with most of the edu-
cational process relying on personal instruction 
and demonstration. To add to this, much of the 
information is scattered in obscure journals not 
available to everyone. Those texts which are 
available are generally limited to one or a few 
types of techniques. 

Our goal here has been to prepare a text that 

organizes currently taught concepts and tech-
niques into one comprehensive volume which 
might then serve as a reference for osteopathic 
medical students, as well as practicing physi-
cians. The result is a book, which presents an 
integrated method for both the diagnosis and 
treatment of somatic and visceral problems man-
ifesting in the soma. We have also added an ex-
tensive section on practical applications to serve 
as a demonstration of examples of osteopathic 
concepts integrated into the management of 
some commonly encountered conditions. 

The osteopathic approach to diagnosis and 
treatment is unique. We hope this text will make 
it more readily available to all osteopathic medi-
cal students. 

Eileen L. DiGiovanna, DO, FAAO 
Stanley Schiowitz, DO, FAAO 
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Preface to Third Edition 

The osteopathic profession has continued to 
grow, both in numbers of physicians and stu-
dents and in the understanding of osteopathic 
manipulative medicine, since the first publica-
tion of this text. The subject matter taught in the 
osteopathic colleges’ departments of osteo-
pathic manipulative medicine has expanded to 
meet the needs of the students as they prepare 
for practice. The methods of testing the students 
has evolved with heavier emphasis on case histo-
ries. 

The editors have revised this edition to meet 
the needs of both teachers and students of osteo-
pathic manipulative medicine. Many more prac- 

tical applications have been added to the text 
along with many of the newly developed tech-
niques. Each section on a region of the body has 
been enhanced with case histories illustrative of 
situations where osteopathic manipulative medi-
cine is applicable to the patients’ needs. 

We have retained the material we feel is es-
sential for practicing osteopathic physicians to 
understand in order to best serve their 
patients’ treatment needs. 

Eileen L. DiGiovanna, DO, FAAO 
Stanley Schiowitz, DO, FAAO 

Dennis J. Dowling, DO, FAAO 
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CHAPTER 

Introduction 

Eileen L. DiGiovanna 

Osteopathic medicine represents one of two 
distinct schools of medicine in the United States. 
It is only in the United States that there are two 
groups of fully licensed physicians. Osteopathic 
medical institutions issue Doctor of Osteopathic 
Medicine or Doctor of Osteopathy (DO) degrees, 
and allopathic (nonosteopathic) medical institu-
tions issue Medical Doctor (MD) degrees. The 
educational process is similar in both kinds of 
institutions, with distinctive differences in the 
Osteopathic curriculum. Applicants to Osteo-
pathic medical schools have an undergraduate 
degree, and many have earned a master's or 
other postgraduate degree. They complete the 
Medical College Aptitude Test (MCAT), as do 
the applicants to the allopathic colleges. 

The 4 years in osteopathic medical school are 
spent in the study of basic and clinical sciences, 
much as in nonosteopathic medical schools, but 
with an added focus on osteopathic principles 
and concepts and intensive study of osteopathic 
manipulative medicine. The third and fourth 
years allow rotations into clinic, office, and hos-
pital settings with introductions to inner city, 
suburban, and rural types of practice. 

After graduation, the DO may complete a ro-
tating internship for 1 year and then enter a resi-
dency to specialize in any branch of medicine. 
The DO is qualified to write prescriptions, per-
form surgery, deliver babies, and undertake 
other medical services as needed for promoting 
good patient health. As of April f 985, DOs were 
certified in all specialties, including family prac-
tice. Subspecialization may be chosen in any 
field. 

The uniqueness of osteopathic medicine lies 
in the application of osteopathic philosophy and 
concepts. Osteopathic medical practitioners fol-
low accepted methods of physical and surgical 
diagnosis and treatment; they are also trained to 
expertly evaluate the neuromusculoskeletal sys-
tem and seek to achieve normal body mechanics 
through the use of manual manipulative medi-
cine. Osteopathic physicians recognize the 
body's ability to regulate itself and mount its own 
defenses against most pathologic conditions. 

Osteopathic medicine thus recognizes the 
neuromusculoskeletal system as crucially impor-
tant to the full expression of life. The viscera 
subserve the neuromusculoskeletal system by 
providing nourishment to it and by removing its 
wastes. As George Northup noted in Osteopathic 
Medicine, An American Reformation: 

The musculoskeletal system is intimately connected 
with all other systems of the body through both the 
voluntary and the involuntary nervous systems. ... 
Thus, indications are that the musculoskeletal sys-
tem is a mirror of both health and disease, respond-
ing as it does to inflammation and pain from disor-
der in other body systems. 
Therefore, when assessing the patient, the os-

teopathic physician considers the body as an in-
tegrated unit comprising multiple complex func-
tions and interrelated structures. 

Another important principle in osteopathic 
medicine is that structure and function are inti-
mately interrelated. An abnormality in the struc-
ture of any body part can lead to abnormal func-
tion, whether expressed locally or distantly from 
the deranged structure. To correct the mechani-
cal disorders, the osteopathic physician under-
takes therapeutic osteopathic manipulation. This 
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hands-on treatment is gentle and controlled; it 
may be directed toward joint motion or directed 
toward the muscles or fasciae. It is also used 
to affect circulation, body fluids, and nervous 
impulses. 

The heart of osteopathy is the recognition of 
the body's ability to cure itself, with some exter-
nal help, of many pathologic conditions. This 
tenet echoes the belief enunciated by Hippo-
crates more than 2,000 years ago: "Our natures 
are the physicians for our diseases." 

Osteopathic medicine continues to grow even 
as it remains in a minority position in the health 
care system. From five schools in 1962, there 
are presently twenty schools, with more in the 
planning stages. The 2001 Annual Report on Os-
teopathic Medical Education numbers 
osteopathic physicians at 46,990 as of June 2001, 
with a total enrollment of students in the 19 
osteopathic colleges of 10,817. Norman Gevitz, 
in The D.O.s: Osteopathic Medicine in America, 
published in 1982, estimated at that time that 
DO physicians and surgeons were providing 
health care services for more than twenty million 
Americans, or in excess of 10% of the 
population. He stated in a lecture recently that 
they now care for close to 20% of the 
population. More importantly a large percentage 

of Osteopathic physicians tend to go into the 
primary care specialties (64% as of 1999) and 
tend to practice in under-served areas. 

The Osteopathic profession has changed even 
as it has grown. It has achieved recognition as a 
significant part of the American health care sys-
tem. It is now carefully defining its special con-
tributions to medicine and is undertaking var-
ious kinds of research to prove the effectiveness 
of its manipulative techniques. With these and 
similar steps toward full realization of the poten-
tial of Osteopathic medicine, the profession is 
securing its position in the modern medical cli-
mate. 
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CHAPTER 

History of Osteopathy 

Eileen L DiGiovanna 

Andrew Taylor Still, the founder of osteopathy, 
was born August 6, 1828, in Jonesville (written 
as Jonesboro by one biographer, E. R. Booth), 
Lee County, Virginia, of 
English-Scottish-Irish-German descent. His 
father was a circuit-riding minister in the 
Methodist Episcopal Church, a physician, a 
farmer, and a millwright. His mother was a 
sturdy frontierswoman, Martha Poague Moore, 
who raised her children in a strongly religious 
home. It was from this background that Still 
developed a strong belief in God as the perfect 
Creator of all things. It was thus his belief that 
all of creation was perfect, including the human 
body. He proclaimed that a perfect body would 
be able to heal itself and would contain within it 
the means with which to do so. 

As a young boy, Still experienced severe 
headaches. One day during such a headache, he 
went to sit in a rope swing his father had hung 
for him from a tree branch. Feeling ill, he re-
moved the board from the swing and lay on the 
ground with the back of his neck resting against 
a blanket he threw over the rope. The pain eased, 
and he fell asleep. When he awoke, the headache 
was gone. He did this many times when a head-
ache would occur and noted equal success. This 
observation contributed to later ideas relative to 
the involvement of the nervous system in body 
mechanics, eventually contributing to the devel-
opment of osteopathy. 

Being a hunter, as most men on the frontier 
were, Andrew Still would skin the animals he 
killed and developed a lifelong fascination with 
their muscles, bones, and joints. He never ceased 
his study of anatomy and always instructed his 

students in the significance of a strong back-
ground in anatomy as the basis for diagnosis and 
treatment. 

He acquired his education in small 
school-houses as his father was moved ever 
further to the West. His informal education 
consisted of his incessant reading and 
information he learned as he followed his father 
on his rounds as minister-physician to the farms 
and small communities scattered around the 
countryside. Still gained his education in 
medicine primarily as an apprentice, although 
he claimed some formal training in Kansas City 
and was issued an MD degree by the state of 
Missouri. 

Even as a youth, Still held strong opinions on 
many controversial subjects. One of these con-
cerned slavery. He and his father were such 
strong abolitionists that his father, fearing for his 
family's safety, had to request a transfer from 
Missouri, a border state supporting slavery, to a 
Shawnee Indian Reservation in the Kansas Terri-
tory. Here, Andrew Taylor Still continued his 
fight against slavery. Here, also, he had access 
to Indian graves from which he exhumed and 
dissected bodies. As morbid as this may seem in 
today's enlightened times, this behavior was 
quite common for those studying medicine. 

He joined the Kansas militia during the Civil 
War and rose from captain to the rank of major. 
It may have been during his service in the militia 
that he first learned about manipulation. Euro-
pean mercenaries who fought with the Union 
may have told him about "bonesetters," who 
were popular in England and other parts of Eu- 
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rope in the nineteenth century. There was un-
doubtedly some influence from this source be-
cause a card, distributed by Still from 
approximately 1883 to 1890, called him the 
"Lightning Bonesetter." 

Later, as a member of the Kansas legislature, 
he assisted Kansas in becoming a state. While 
living with his family in Kansas, Andrew, his 
brothers, and father donated land and money 
for the building of Baker University in Baldwin, 
Kansas. 

In the 1850s and 1860s, American medical 
practitioners were frequently poorly trained and 
had little understanding of the causes of disease. 
Very few had the advantage of a medical school 
education, and even those who did had received 
one that was extremely primitive compared to 
today's standards. Treatments were unsophisti-
cated to the point of being dangerous. Some 
common remedies used in those years included 
laxatives, purgatives, bloodletting (sometimes to 
the point of unconsciousness), calomel (a mer-
cury compound), narcotics, and drugs with alco-
hol bases. Dehydration, drug addiction, alcohol-
ism, and mercury poisoning were among the 
results. Often the treatments were more danger-
ous than the illnesses. This time period occurred 
during the era known as the "Age of Heroic Med-
icine," not for the medical heroes that it pro-
duced but for the difficult and arduous interven-
tions inflicted on the unfortunate patients. 

Epidemics of typhoid, tuberculosis, influ-
enza, yellow fever, "swamp fever" (malaria), 
measles, and meningitis, as well as other infec-
tious diseases, often were rampant across the 
frontier. An epidemic of meningitis took the lives 
of three of Andrew's children; orthodox medi-
cine was unable to save them. In his autobiogra-
phy, Still reflected on this episode: "In sickness, 
had God left man in a world of guessing? Guess 
what is the matter? What to give and guess the 
result?" Still sought answers to these perplexing 
questions and began to develop a systematic 
method of treatment that would eliminate guess-
work and bring health without the disastrous 
results of therapies current at that time. He 
worked largely with and through the 
musculo-skeletal system and recognized the 
importance of the vascular and lymphatic 
systems. He believed in natural immunity, 
that the body had its own pharmacy for  

healing itself. He developed a form of 
manipulation to help keep the body fit with 
unobstructed circulation and in-nervation. 

Still broke with allopathy, as orthodox medi-
cine was called, on June 22, 1874, when he 
"flung the banner of osteopathy to the breeze." 
"He moved about Kansas and Missouri as an 
itinerant physician, gaining a following of pa-
tients and finally settled in Kirksville, Missouri. 
He was later supported in letters and testimony 
by a fellow Missourian, Samuel Clemens (Mark 
Twain)." 

Initially there were many difficulties. Pro-
spective patients were suspicious and others 
practicing medicine were antagonistic. He was 
ostracized by the church that said he was trying 
to heal by the "laying on of hands." He was con-
sidered by many as a "quack." Even his brothers 
initially believed he was not in his right mind. 

He began by treating people on outlying 
farms until the townsfolk recognized the seem-
ingly miraculous results he was attaining. As his 
successes increased, his fame grew and huge 
crowds gathered for his new treatment. The 
small town was soon so overcrowded that a hotel 
had to be built by the railroad station to accom-
modate visiting patients. Eventually a sanitarium 
was built for use in treating patients and 
teaching. 

Many requests came to Still to teach his new 
method of healing. He first attempted to teach 
the sons of a patient by preceptorship but failed 
when they could not understand his concepts. 
This led him to believe that osteopathy was 
something only he could do, but he was later 
successful in teaching his own sons. He then 
attempted to provide a course at Baker Univer-
sity in Baldwin, Kansas, the institution to which 
he and his brothers had contributed substantial 
land and financial support. He was not success-
ful; osteopathy was considered quackery. 

In 1892, Still purchased a small two-room 
building and started the American School of Os-
teopathy (ASO) in Kirksville, Missouri. The first 
class of twenty-two students graduated in 1893 
and included five women, unusual at this time 
in history. Still quickly realized that 1 year was 
not enough and increased the curriculum to 2 
years and then 3 years. In the first years, only 
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anatomy and osteopathic manipulation were 
taught. 

Dr. William Smith, a graduate of the presti-
gious Edinburgh University Medical School, was 
in America learning and selling surgical medical 
equipment. He was initially directed to Dr. Still 
by other physicians in an attempt to debunk the 
legendary osteopath; instead, he stayed on to be-
come the first anatomy professor at the school 
in exchange for being taught manipulation. After 
he left, Jeanette (Nettie) Bolles, a member of the 
first class and a graduate of the American School 
of Osteopathy (ASO), became the anatomy pro-
fessor. 

Still trained his brothers, his children, some 
of his patients, and other MDs in his new profes-
sion. He never specifically wrote a technique 
book because he believed that his students 
should know anatomy exceptionally well and be 
able to devise their own techniques and adapt 
them based on that knowledge. He did write an 
autobiography and two concept books. 

Still died in 1917 at the age of 89, 6 months 
after a statue in his honor was unveiled in the 
Kirksville courthouse square, where it stands 
today. He left behind a struggling profession and 
school. Many battles lay ahead for osteopathy to 
be accepted into the American health care 
system. 

The American School of Osteopathy flour-
ished and soon had to be moved to new quarters. 
By the turn of the century, there were more than 
seven hundred students enrolled in the school. 
One of the professional struggles occurred 
among the faculty of the ASO. Some wanted to 
develop a curriculum based on more scientific 
knowledge. Political dissention occurred as well 
among the faculty, and at one time a second 
school, The Andrew Taylor Still School of Osteo-
pathy, was opened in Kirksville in 1922 with 
Still's son-in-law, George Laughlin, at its head. 
Eventually a truce was reached and the two 
schools merged. Many colleges of osteopathy 
had sprung up around the country. Some were 
providing adequate education in the principles 
and methods of osteopathy, whereas others were 
poorly run and some were merely diploma mills. 
Most closed for financial reasons or merged with 
another osteopathic school. 

Another struggle occurred when all medical 
institutions were challenged regarding the qual-
ity of education. Abraham Flexner, a school-
teacher, was commissioned by the Rockefeller 
Institute to evaluate each of the medical school 
training programs in the United States, including 
osteopathic schools. Johns Hopkins University 
Medical School was used as the gold standard 
to which each was compared. Flexner's report 
was issued in 1910 and was scathing in its find-
ings, with many of the institutions found sorely 
wanting and many institutions forced to close, 
including some of the poor-quality osteopathic 
schools. Legitimate osteopathic colleges chose to 
improve their medical curricula to meet the stan-
dards set for them. However, pharmacology was 
not included until 1929 because Still had so ve-
hemently objected to doing so before his death. 

Over the ensuing decades, DOs were con-
cerned with developing places to practice, gain-
ing hospital staff privileges, obtaining full 
licensure, and developing a mechanism for the 
accreditation of their colleges and hospitals. 
Many osteopathic hospitals sprung up to meet 
the needs of DOs who were not admitted to the 
staff of non-osteopathic hospitals. It was neces-
sary to become aware of detrimental legislation 
and to lobby for inclusion in many of the medical 
laws and governmental medical programs. The 
American Medical Association's Code of Ethics 
forbade MDs from having any professional inter-
action with DOs 

By the 1960s, there were six stable osteo-
pathic schools located in Kirksville, Kansas City, 
Chicago, Philadelphia, Los Angeles, and Des 
Moines. In 1962, the profession suffered a major 
setback when the American Medical Association 
(AMA) changed its policy of fighting osteopathy 
and offered an alliance to DOs in California, urg-
ing them to join the California Medical Associa-
tion. They had the cooperation of the California 
Osteopathic Association in the process. More 
than 2,000 DOs in the state accepted the offer. 
The school in Los Angeles was turned into an 
MD-granting institution that offered an MD de-
gree to California DOs (and for a $65 fee to DOs 
all over the country). This college later became 
part of the California University System at Irvine. 
Legislation had been passed preventing the state 
from licensing DOs to practice in California. The 
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profession lost a large number of DOs, the Cali-
fornia Osteopathic Medical Society, more than 
2,000 osteopathic physicians, one of its colleges, 
and approximately 60% of its residencies. 

To the amazement of the AMA, some Califor-
nia DOs and most DOs in the rest of the country 
rejected the offer to become MDs and began a 
fight to reestablish osteopathy within the state, 
including a licensing board, a new Osteopathic 
Medical Society, and a new school located in 
Pomona (later named Western University Col-
lege of Osteopathic Medicine). Legislation pre-
venting DOs from becoming licensed was over-
turned in the early 1970s after a long court 
struggle. 

As of 2004, there were 20 schools of osteo-
pathic medicine, with two more to open in 2004. 
DOs are licensed in all 50 states; Vermont was 
the first (1896) and Mississippi was the last 
(1973) to license them with full practice rights. 
Licensure has been hard-won through many 
court battles, with many DOs spending time in 
jail for "practicing medicine without a license." 
As of 2001, all state licensing boards accepted 
the National Board of Osteopathic Medical Ex-
aminers (NBOME) College of Osteopathic Medi-
cine Licensing Examination (COMLEX) as ful-
filling the examination requirement for state 
licensure. 

Osteopathic physicians continued for many 
years to fight for their rights—to join hospital 
staffs, to participate in health care insurance 
plans, and to be included in health care bills 
and laws, both state and federal. The American 
Osteopathic Association still maintains vigilance 
to protect the rights of its members, who are still 
threatened at times. 

One of the rights that had to be established 
was the right to equal treatment with allopathic 
physicians by the military. As early as 1917, 
Theodore Roosevelt had written a letter to Con-
gress requesting that DOs be admitted to the 
military as commissioned officers as MDs were. 
Congress did not act on his request. DOs were 
only able to join the military as regular recruits 
and often served as paramedics if they chose to 
join. 

During World War 11, MDs were drafted 
whereas DOs were not. When the MDs returned 
after the war, they found that they had lost many 

of their patients to the osteopathic physicians 
who had remained at home. After this, the Amer-
ican Medical Association (AMA) became an ally 
of the American Osteopathic Association (AOA) 
in lobbying for acceptance of DOs as commis-
sioned officers in the military. In 1966, the mili-
tary finally accepted osteopathic physicians as 
equal to allopathic physicians. There are now 
numerous osteopathic physicians in the military. 
The highest rank was achieved by Ronald 
Blanck, DO, who became commander of the 
Army Medical Corps and head of Walter Reed 
Army Hospital. He recently retired to enter aca-
demic medicine. 

Many people have contributed to the growth 
of the profession. It would be impossible to 
name them all, but some outstanding contribu-
tors should be noted. 

J. Martin Littlejohn, DO, MD, was a Scottish 
student of multiple professions, including theol-
ogy and medicine. He came to the United States 
with his two physician brothers, and they found 
their way to Kirksville and attended the Ameri-
can School of Osteopathy. After graduation, he 
joined the faculty there. He encouraged the 
teaching of physiology and other "more scien-
tific" subjects. He and his brothers moved to 
Chicago, where they founded the Chicago Col-
lege of Osteopathy. J. Martin Littlejohn later 
moved to London and was instrumental in 
founding the British School of Osteopathy, one 
of the best-known and respected European 
schools, from which osteopathy spread through-
out Europe. 

William Garner Sutherland was another stu-
dent of Still. When the grooves in the suture of 
a temporal bone caught his eye, he was led to 
believe that the cranial bones must be capable 
of motion. He likened them to the "gills of a 
fish." He thus began the study of cranial osteopa-
thy and spent many years developing its theories 
and techniques, used today as a specialized form 
of osteopathy. 

Harrison H. Fryette was a DO who studied 
the motion of the spine and of individual verte-
brae through the use of fluoroscopy, and his 
work produced the Physiologic Principles of Verte-
bral Motion. This improved the knowledge of 
how the spine functions and is still used as a 
model today. 
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Fred Mitchell, Sr, performed extensive work 
with sacral motion and its relation to gait. He 
was a leader in the development of the Muscle 
Energy technique. He developed the technique 
based on some theories of a technique developed 
by T. J. Ruddy, an ophthalmologist. The tech-
nique was called Resistive Duction and had been 
used in the treatment of eye disorders. Tutorials 
were developed to teach Muscle Energy tech-
niques to osteopathic college faculty and practic-
ing osteopathic physicians. 

Irwin Korr, PhD, a physiologist, spent years 
teaching in Kirksville, Michigan, and Texas at 
the osteopathic colleges. His strong commitment 
to osteopathy led him to perform research in the 
field of somatic dysfunction, and he published 
some of the finest work in this area, including 
The Physiologic Basis of Osteopathy. He contrib-
uted much knowledge regarding facilitation of 
the spinal cord and axonal transport of sub-
stances through the axons of nerves. He has been 
a vocal advocate of osteopathic medicine. 

Lawrence Jones was a general practitioner in 
Oregon when he undertook the treatment of a 
patient with severe psoas spasm and, 
serendipitously, obtained information that led 
him to the development of the theories and 
techniques of strain/counterstrain. He first 
published this information in The DO in 1960 
and later in a book, Strain/Counterstrain. 

Stanley Schiowitz, Dean Emeritus of the New 
York College of Osteopathic Medicine, devel-
oped the technique known as facilitated posi-
tional release, one of the newest techniques to 
be introduced to the profession. He is also 
co-editor of this textbook and has devoted his 
life to improving the educational system within 
the profession, ensuring that osteopathic 
principles will be included in that system. 

Richard Van Buskirk resurrected some of the 
practices of Dr. Still by studying some of the 
original writings as well as the book of one his 
earliest students, Charles Hazzard. These tech-
niques were named the Still technique. 

Louisa Burns was one of the earliest and most 
fastidious researchers in the profession. A gradu-
ate of the California school, she spent time at 
the Chicago school performing research and 
later moved to California to develop a research 
center where most of her research was per-
formed. Her work contributed to the under-
standing of the development and treatment of 
somatic dysfunction. J. Stedman Denslow was 
another researcher who contributed to the litera-
ture of the profession. A large part of his work 
was performed at the Kirksville College of Osteo-
pathy. 

Many others contributed significantly to the 
development and growth of the profession, and 
for this we thank them. 
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CHAPTER 

The Philosophy of Osteopathic 
Medicine 

Dennis J. Dowling and David ]. Martinkc 

The precepts discussed in this section are ideals. 
Those who do incorporate them into their 
practice will have a more realistic view of health 
and disease from the perspective of osteopathic 
philosophy. 

Osteopathic medicine is not merely a combi-
nation of traditional Western medicine and os-
teopathic manipulations. Rather, the principles 
and philosophy of osteopathic medicine apply 
not only to manipulative treatment but also to 
complete health care of the individual. This in-
cludes surgery, obstetrics, emergency medicine, 
internal medicine, pediatrics, geriatrics, and any 
other areas of care traditionally associated with 
conventional Western medicine. In fact, osteo-
pathic principles and philosophy permeate all 
aspects of health maintenance and disease pre-
vention and treatment. 

The American Heritage Dictionary defines a 
philosophy as an "inquiry into the nature of 
things based on logical reasoning rather than 
empirical methods." By contrast, a principle is 
defined as a "rule or law concerning the func-
tioning of natural phenomena or mechanical 
process." Unlike philosophies, these rules or 
laws can be proved by experimental design or 
laboratory analysis. With these definitions in 
mind, it will be clear that the descriptions out-
lined are properly termed philosophies, not 
principles, because for the most part they are 
based on logical reasoning rather than on experi-
mental design. 

10 

The osteopathic faculty committee at 
Kirksville College of Osteopathic Medicine, 
Kirksville, Missouri, developed the first four of 
the following precepts in 1953. Sarah Sprafka, 
Robert C. Ward, and David Neff enumerated 
others in the Journal of American Osteopathic 
Association, September 1981, and others were 
added by common usage. 

1. "The body is a unit." 
This is also sometimes noted as "The Per-

son is a unit." The human body does not 
function as a collection of separate parts but 
rather as an integral whole. Obviously, the 
body does consist of parts—the heart, the 
lungs, the musculoskeletal system, and so 
forth—all working to benefit the organism in 
totality. However, the osteopathic physician 
refrains from selecting any part above the 
whole. The osteopathic physician regards the 
kidneys, of primary focus to a nephrologist, 
or the heart, of particular interest to a cardiol-
ogist, as components subservient to the 
greater interest of the body. Uniting the 
body's parts is the fascia, a deep fibrous tissue 
investing the muscles and organs and acting 
as a ground substance to support and unite 
the whole body from head to foot. Thus the 
fascia is a fluid mechanism of profound func-
tional significance. Other systems such as the 
neurological and musculoskeletal system 
contribute communication and locomotion 
aspects that benefit and integrate the whole. 
The arteries carrying nutrition to structures 
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and the veins and lymphatic vessels that are 
conduits leading away from various parts of 
the body act as the nutrition suppliers and 
waste removal systems of the body. In con-
junction with the other organs and struc-
tures, the body is a functional unit. All of 
these would barely be functional without the 
direction, oversight, and modification from 
the central and peripheral nervous systems. 
Osteopathic medicine also relates that the 
person is a whole, consisting of mind, body, 
and spirit. The implications of the effect of 
the state of health of the mind on bodily func-
tions and vice versa are a whole field of study, 
psychosomatics, in and of itself. These in 
conjunction with the spiritual side of the in-
dividual form a whole on which the life of as 
patient depends. 

2. "Structure and function are interrelated." 
Any body part performs a function dic-

tated by its structure. As an example, lung 
structure dictates that gases, carried by and 
dissolved in the blood, pass through the pul-
monary arteries to the small capillaries in 
close approximation to the alveoli, where gas 
exchange takes place. As structure governs 
function, similarly, abnormal structure 
brings about dysfunction. In the case of ab-
normal lung structure, as in pulmonary 
fibro-sis or interstitial pneumonia, the 
gradient between the alveolar gases and 
blood gases is increased, resulting in 
decreased gas exchange. Function also 
modifies structure. As an example, certain 
bony protrusions, such as the mastoid 
process of the temporal bone, do not exist in 
the newborn infant. As the child develops, 
the sternocleidomastoid muscles maintain 
upright positioning of the head and allow for 
turning and side-bending of the neck. The 
chronic use of these muscles brings about 
enlargement and elongation of the bony 
attachments. It is almost intuitively 
understood that a muscle that is exercised 
becomes larger. Abnormal function also re-
sults in alteration of related structures. Con-
striction of blood vessels undergoing sympa-
thetic nervous influence brings about 

changes in these blood vessels as well as in 
other structures, such as the heart, kidneys, 
and eyes. Conversely, abnormal structure re-
sults in dysfunction. An enlarged heart, such 
as that occurring in cardiomyopathy, is ineffi-
cient and will be incompatible with health 
and perhaps with life. 

3. "The body possesses self-regulatory mecha 
nisms." 

Many examples of this precept can be con-
sidered. First, neuronal reflex mechanisms 
are constantly monitoring body functions. 
For example, the carotid sinus and 
baro-receptors in the neck monitor blood 
pressure and adjust the heart rate and cardiac 
contractility in response to changes in blood 
pressure. Second, hormonal pathways are 
involved in self-regulation. The releasing 
hormones of the hypothalamus regulate the 
release of the stimulating hormones from the 
pituitary, which in turn causes release of 
end-organ products (such as hormones or 
steroids). These products in turn provide 
feedback and regulate the activity of the 
hypothalamic-pituitary axis. These 
hormonal pathways are part of the complex 
endocrine system that is involved in the 
self-regulation of the body. Third, many 
organs such as the heart and kidneys are able 
to regulate blood flow. This vascular 
auto-regulation allows the organ to maintain 
the appropriate blood flow in the setting of a 
changing vascular status. These examples 
represent only a few of the many ways in 
which the body can regulate its functions. 
The reconstructive nature of many of the 
systems, including the gastrointestinal allow 
for rebuilding of structures, exchange of toxic 
elements, and eventual elimination of waste 
products. All of this occurs without 
conscious control in a manner that also 
incorporates the body unity concept. 

4. "The body has the inherent capacity to de 
fend and repair itself." 

It is amazing that illness does not occur 
more often given the environment of patho-
gens, irritants, and toxic substances in which 
we live. The first lines of defense commonly 
recognized are the skin and mucous mem- 
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branes. Some pathogens and irritants enter 
through the portals of the respiratory system, 
the nose and mouth. Depending on the size, 
some are trapped in hairs and others may be 
soluble in mucous or saliva, swallowed and 
then denatured by the low-pH stomach mi-
lieu. Once these shields are violated, ele-
ments of the cellular and humoral immune 
system are called on to protect the body from 
present and future invaders. Defense mecha-
nisms are constantly working to protect the 
body as it contacts thousands of microorga-
nisms daily. Occasionally, the body walls-off 
a region to isolate an infection and in other 
instances reacts quickly to denature or elimi-
nate the invader. The temperature, which is 
regulated by the central nervous system, can 
increase drastically in response to the pres-
ence of pathogens. A fever, a symptom that 
more traditional medicine took as the object 
of treatment in the past, is part of an attempt 
by the body to inhibit further replication of 
microorganisms. Maintaining a certain ele-
vated temperature allows the body to exist 
while keeping the numbers or organisms lim-
ited and more susceptible to attack by other 
immune components. However, above a cer-
tain temperature, fever endangers the indi-
vidual. 

The body also has the ability to adapt and 
compensate for insults and injuries to the 
structure and function. The skin provides 
protection to the organs and structures deep 
to the surface, as well as an early warning 
system through the hairs and sensory organs 
embedded within. Temperature regulation, 
some waste removal, and communications 
are provided by the vessels and nerves. The 
skin, muscles, ligaments, bones, and other 
musculoskeletal structures can redistribute 
forces from activities or trauma. The body's 
ability to repair itself is easily substantiated 
by observing the healing of a laceration or a 
fracture. Granulation tissue and the regenera-
tive properties of certain tissues allow healing 
to take place. Nature is the best healer. The 
physician may facilitate the process, but the 
inherent capacity of the body to repair itself 
brings about the actual healing. The physi- 

cian's contribution is to remove obstacles to 
the body's performance. 

There may be instances in which the body 
may find a part incapacitated or even de-
stroyed. The redundancy of some systems al-
lows for the complete loss of one of a pair of 
organs, compensation by the other in the set, 
and normal or near-normal functioning. A 
kidney damaged by disease or trauma often 
results in the one on the opposite side taking 
over the complete function. A significant por-
tion of the intestines can be resected during 
surgery, with the remaining components 
maintaining function. The removal of the left 
lung will frequently result in the enlargement 
and increased efficiency of the right one. 
Even when there is only one of an organ, a 
fraction can be impaired while the remainder 
continues to function. The liver, which is re-
sponsible for a great deal of toxin removal, 
can still function despite significant damage. 
The compensation is not always to the level 
of previous functioning. The loss of a limb, 
an ear, or an eye will not necessarily result 
in a compensatory increase in the ability of 
the contralateral structure. The disability that 
occurs may severely hamper normal func-
tioning. 

The body goes through reconstructive pro-
cesses constantly. Food, vitamins, and water 
are converted to energy sources and building 
blocks for the structures. Some surfaces, such 
as the covering of the tongue and the mucosal 
lining of the stomach and intestines, go 
through a rapid turnover. Other cellular pro-
cesses go through replications and replace-
ment that may take longer periods of time. 
Some, such as portions of the nervous sys-
tem, only undergo growth and replication in 
the early years, All involve exchange of nutri-
tive and other substances. The turnover in 
molecular and atomic substances is almost 
constant. Certain systems, including the vis-
ceral organs, are part of the maintenance and 
building process that assures further activity 
of the individual. 

Defense mechanisms are also inborn for 
interacting with the environment on the visi-
ble level. Humans, as well as other animals, 
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have a sympathetic nervous system that pre-
pares and reacts to danger. The pupils en-
large, the hearing becomes more acute, blood 
is shunted to the arms and legs, perspiration 
increases, saliva and other fluids of the ali-
mentary track reduce in production, energy 
conversion shifts, and the ability to mobilize 
is in readiness for an anticipated attack. This 
amounts to the ready state for a "flight" or 
"fight" response. The individual can defend 
himself and those under his protection by 
striking out at the danger, or he may use the 
same resources to attempt escape. These are 
reflexive reactions. Sometimes habits or 
training determine the actual outcome. A sol-
dier trained in the use of weaponry may find 
herself using them to the fullest when trap-
ped. At other times, escape may be the best 
response. At a lower threshold, the body re-
sponds to perceived threats. Students exhibit 
some of the same physiological responses 
without the manifest behaviors of fighting or 
escape. When faced with the threat of an im-
portant examination, the body prepares for 
the danger. Some mild activity is useful, be-
cause it heightens the senses. Persistent re-
sponses and those that are out of proportion 
to the situation can actually disrupt the 
thought processes and eventually even im-
pact other systems. 

5. "When normal adaptability is disrupted, or 
when environmental changes overcome the 
body's capacity for self-maintenance, disease 
may ensue." 

Disease is an interaction of the person with 
the external and internal environments. It is 
caused by adverse environmental factors that 
overcome the body's defenses, or by the 
body's inability to adapt to a situation. In 
other words, the body can be overwhelmed 
or underprepared for what occurs. The cause 
may be the body's inability to adapt, as in the 
case of an abnormal structure or abnormal 
function. The body is susceptible to changes 
from within and without. These may be min-
ute or of great consequence. Occasionally, a 
previously innocuous event may prove more 
deleterious. Bacteria and other pathogens 

surround us. Our systems typically handle 
small amounts quite effectively. It may take 
a certain exposure in time or number before 
sickness begins. At other times, the defense 
mechanisms may be deficient and allow dis-
ease to occur. This also happens when one 
illness follows another. The initial one debili-
tates the host and follow-up illness can find 
a more hospitable ground for disease growth. 
In other words, the innate adaptive, restora-
tive, and defensive mechanisms are rendered 
ineffective by all insults. This was the case 
with certain epidemics. The Spanish flu pan-
demic of 1917 swept through the world. Al-
though it was more virulent than previous 
versions, there apparently was a follow-up 
infecting agent that was responsible or con-
tributed to millions of deaths. 

6. "Rational treatment is based on the previous 
principles." 

Osteopathic manipulative treatment was 
not mentioned in these precepts of 
osteo-pathic philosophy. When Still first 
announced his philosophy in 1874, he did 
not mention manipulation, and it was 
approximately 5 years later that he began 
using manipulation as a tool for diagnosis 
and treatment. Manipulation is not the only 
aspect of osteopathic philosophy, nor is it 
necessarily the most important. However, 
with recognition of the importance of the 
somatic component of disease, the value of 
manipulation will be correspondingly better 
appreciated. 

Even though conventional osteopathy of 
the early 1900s did not incorporate the use 
of some other interventions, such as pharma-
cological ones, today many contemporary os-
teopathic physicians do use pharmacological 
interventions. This can be seen not in con-
trast or in abandonment of the principles, but 
rather in further analysis, as a further applica-
tion of these principles. For example, medi-
cations such as antibiotics have bactericidal 
and bacteriostatic properties. In acting in this 
fashion, they may maintain or reduce the ab-
solute load of bacteria to the point at which 
the individual's immunological mechanisms 
can recover and produce adequate defense 
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against and removal of the invaders. In other 
words, they can be used to maximize the pa-
tients' potential and allow their innate abili-
ties to manage the rest. Osteopathic manipu-
lation would be directed at the same end. In 
totality, osteopathic physicians are 
"wholistic" in treating the whole patient and 
in their armamentarium in approaches. 
Typically, a physician who is presented with 
a symptom, dysfunction, or disease embarks 
on a search for the cause. A physician who 
only treats a disease is merely treating an 
effect and may have no great impact on the 
cause. The osteopathic physician who helps 
correct the cause by assisting the restoration 
of proper structure and function (at the 
organ, tissue, or cellular level) facilitates the 
natural processes. Once the cause is 
corrected, the body has the opportunity to 
heal itself through its inherent capacity for 
repair to the extent to which it is capable. 

In addition to the basic principles of osteo-
pathic philosophy, there are other corollary 
principles that help direct and govern the osteo-
pathic physician's approach to a patient: 

1.  "Movement of body fluids is essential to the 
maintenance of health." 

The arteries and other tubular structures 
play a crucial role in carrying nutritive ele-
ments to their destination and carrying away 
waste materials to be expelled. Disturbances 
in the circulation will produce pathology, 
such as acute or chronic inflammation, atro-
phy, irritation, or trauma. If the vessels to 
these areas are compromised by intrinsic or 
extrinsic damage, then flow will be inade-
quate. Such an environment could delay or 
even stop the healing process. For example, if 
the compromised artery is a coronary artery, 
then angina or myocardial infarction might 
occur. 

The osteopathic physician focuses on areas 
of dysfunction that influence the circulation 
to an area involved by a pathologic process. 
If such dysfunction is corrected, then oxygen 
delivery by the arteries might increase, the 
venous congestion might be dispelled, and 
the healing process might be initiated. This 

process frees the body to make the repairs 
necessary for return of health. 

2. "The nervous system plays a crucial part in 
controlling the body." 

The nervous system is a major factor con-
trolling blood flow. Impaired autonomic ner-
vous control of the upper thoracic spinal cord 
traveling to the cervical sympathetic ganglia 
can produce a vast array of vascular changes 
in the somatic dermatomes supplied by these 
nerves. The somatic changes possible when 
such a dysfunction occurs include increased 
temperature locally, moisture, tenderness, 
and edema. These signs, recognizable on pal-
pation, are adaptive vascular responses to an 
abnormal autonomic nervous supply. 

Once dysfunction has been corrected, nor-
mal autonomic tone should resume, and vas-
cular response and a higher level of health 
should occur. Therefore, thinking 
osteopath-ically requires knowledge of 
anatomy and the ability to reason from the 
region of pathologic manifestation to the site 
of autonomic control, not ignoring any of 
the tissues en route that may contribute to 
their dysfunction. 

3. "There are somatic components to disease 
that not only are manifestations of disease but 
also are factors that contribute to mainte-
nance of the diseased state." 

The somatic component of the disease pro-
cess may be caused by a direct bodily injury 
(such as a blow to the skeletal structures), or 
it may represent the response of viscera to 
pathology. 

For example, in abdominal visceral pathol-
ogy such as acute appendicitis or peritonitis, 
one may observe spasm or guarding of the 
abdominal musculature. Other 
musculoskeletal effects may develop at a 
segmentally related spinal region, creating 
osteopathic somatic dysfunctions. These 
somatic components of the visceral disease 
are major diagnostic clues. The mechanism 
of this somatic response is probably the 
segmentally integrated viscerosomatic 
reflex. The nervous system is the most 
important system connecting and integrating 
the visceral and skeletal organs. 
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In many instances, illness is an imbalance 
between the neuromuscular system and the 
visceral systems. This must be mitigated be-
fore the body can heal itself. 

What is so "osteopathic" about these pre-
cepts? Dr. Still's purpose was not to violate 
or rewrite basic scientific principles of his 
time, but rather to elucidate them and posi-
tion them centrally on a system of therapeu-
tics that emphasized the promotion of the 
body's ability to regulate itself toward health, 
given an appropriate environment and ade-
quate nutrition. Osteopathic medicine is gen-
erally applicable to all conditions; the osteo-
pathic physician does not address one organ 

system or structure at the expense of another, 
but rather considers the person as an integral 
unit. 
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Somatic Dysfunction 

Eileen L DiGiovanna 

1. The term somatic dysfunction has been adopted 
by the osteopathic profession as a substitute for 
the older designations, osteopathic lesion or Still 
lesion. Somatic dysfunction is a condition of the 
musculoskeletal system that is recognized solely 
by the osteopathic profession and was first de-
fined by Ira Rumney, D.O. The accepted defini-
tion in the Glossary of Osteopathic Terminology is 
as follows: 

Somatic dysfunction is an impaired or altered func-
tion of related components of the somatic (body 
framework) system: skeletal, arthrodial, and 
myo-fascial structures, and related vascular, 
lymphatic, and neural elements. 

Not all somatic lesions are somatic dysfunc-
tions. Fractures, sprains, degenerative processes, 
and inflammatory processes are not somatic dys-
functions. Fred Mitchell, Sr has given a useful 
observation: "Implicit in the term 'somatic dys-
function' is the notion that manipulation is ap-
propriate, effective, and sufficient treatment for 
it." 

A somatic dysfunction is a change in the nor-
mal functioning of a joint and is diagnosed by 
using specific criteria. These criteria of diagnosis 
may be remembered as the mnemonic T-A-R-T. 

1. T denotes tissue texture changes. The soft tis 
sues around a joint in somatic dysfunction 
or regionally for a group of somatic dysfunc 
tions   undergo   palpable   changes.   
These changes occur in the skin, fascia, or 
muscle and vary with the acuteness or 
chronicity of the dysfunction. 

2. A denotes asymmetry. The position of the ver 
tebrae or other bones is asymmetrical. Devia 
tions,  atrophy,  or  hypertrophy are  
some 
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asymmetrical findings that may be appreci-
ated on palpation. This is a static, positional 
finding. 

3. R denotes restriction of motion within the 
bounds of physiologic motion. The involved 
joint does not have a full, free range of mo 
tion. The restriction involves one or more 
planes; it most frequently involves the minor 
motions of any given joint. This restriction is 
found by motion-testing the joint in all 
planes. 

4. T denotes tenderness. Although not an objec 
tive finding, tenderness is produced during 
palpation of the tissues where it should not 
occur if there was no somatic dysfunction. 

A second mnemonic has been proposed for 
the diagnostic criteria, S-T-A-R, by Dennis 
Dow-ling, DO. In this mnemonic, the S 
represents sensitivity. Tenderness is a response by 
the patient to palpation by the physician. This 
occurs in tissue that should normally not be 
tender to palpation. However, the sensitivity 
change may be experienced by the patient as 
numbness, paresthesia, or anesthesia, or other 
subjective sensation. The T still represents tissue 
texture changes, the A, asymmetry, the R, 
restriction of motion, as in TART. This may be 
used if the student or physician finds it more 
helpful. 

• TISSUE TEXTURE CHANGES 

Tissue texture changes are a significant diagnos-
tic tool. They occur in response to a variety of 
factors, including the following: 

CHAPTER   
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A. Neurologic factors 
1. Somatic manifestations 

a. Hyperresponsiveness of segmentally 
related functions 
(1) Hypertonic muscles 
(2) Muscle spindle overactivity 

b. Sudomotor activity (the production of 
perspiration)   is   altered, either in 
creased or decreased 

c. Neurologically induced  vasomotor 
activity, either constriction or dilation 
of vessels 

d. Soft tissue tenderness or other sensi 
tivity 

2. Reflex manifestations 
a. Pain referred to other than local site 

(somato-somatic reflex) 
b. Rigidity of tissues at reflex site 
c. Sudomotor activity may increase or 

decrease 
d. Changes in pulse rate (increase or de 

crease) 
e. Changes in skin temperature 

B. Circulatory factors 
1. Macroscopic changes 

a. Temperature changes 
b. Erythema or blanching 
c. Edema (swelling) 
d. Changes in pulse and cardiac rate 

2. Microscopic changes 
a. Hyperemia of soft tissues 
b. Congestion and dilation 

c. Edema (swelling) 
d. Minute hemorrhages 
e. Fibrosis 
f. Local ischemia 
g. Atrophy 

• CRITERIA FOR EVALUATION OF 
SOFT TISSUES 

Tissue texture changes vary somewhat between 
acute and chronic somatic dysfunctions. In the 
spinal area, the changes tend to occur at the artic-
ulations of the vertebrae, over the transverse pro-
cesses, and over the spinous process. (Table 1) 

Asymmetry 

On palpation of a joint involved in somatic dys-
function, the bony structure involved with the 
related joint will be found to lie in an asymmetric 
position with respect to its normal position and 
to the position of bones contiguous to it. For 
example, the spinous process of a vertebra in-
volved by somatic dysfunction may lie to one 
side of the line formed by the spinous processes 
of other vertebrae (which should lie in the 
mid-line), or one transverse process may be 
more posterior than the ones superior and 
inferior to it and the contralateral one of the 
same vertebra. There may be an approximation 
of one transverse process to the vertebra below 
while the opposite transverse process is 
separated from the one below it. A spinous 
process may be found 

TABLE 4-1 FINDINGS IN ACUTE AND CHRONIC SOMATIC DYSFUNCTIONS 
  

ACUTE 
 
CHRONIC 

Temperature Increased Slight increases or decreases (coolness) 
Texture Boggy, more rough Thin, smooth
Moisture Increased Dry
Tension Rigid, board-like Slight increase, ropy, stringy 
Tenderness Greatest Present, but less
Edema Yes No
Blood vessels Venous congestion Neovascularization
Erythema test Redness lasts Redness fades quickly or blanching occurs
  (Red reflex)

Definitions of some of these terms from the Glossary of Osteopathk Terminology are as follows: 
Bogginess. A tissue texture abnormality characterized by a palpable sense of sponginess in the tissue, interpreted as result-
ing from congestion caused by increased fluid content. Ropiness. A tissue texture change characterized by a cord- or 
rope-like feeling. Stringiness. A palpable tissue texture abnormality characterized by fine or string-like myofascial 
structures. 
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closer or further than expected to the position 
of the next spinous process. 

Restriction of Motion 

A joint involved by somatic dysfunction has a 
restricted range of motion. It is said to meet an 
abnormal "barrier" to motion. In the normally 
functioning joint, there are two barriers to mo
tion (Fig. 4-1) : 

1. The physiologic barrier is that point to which 
the patient may actively move any given joint; 
it represents a functional limit within the ana
tomic range of motion. Some further passive 
motion is still possible past this point toward 
the anatomic barrier (Fig. 4-2A). 

2. The anatomic barrier is that point to which 
the joint may be passively moved beyond the 
physiologic barrier (Fig. 4-2B). Restriction at 
this point occurs because of bone, ligament, 

or tendons. To pass the anatomic barrier, a 
disruption of tissue (ligament, tendon, cap
sule, or bone) has to occur (Fig. 4-2C). 

A pathologic barrier may also occur as the re
sult of disease or trauma. An example is joint 
fusion caused by spondylitis or the joining of 
osteophytes in an arthritic joint. Inflammation 
or joint effusion will restrict normal motion. The 
osteopathic restrictive barrier is one that lies 
within the physiologic range of motion and that 
prevents a joint from moving symmetrically 
within the physiologic range of motion (Fig. 
4-3) . 

In somatic dysfunction, a joint is restricted, 
or meets a restrictive barrier, in one or more 
planes of motion. Motion in the opposite direc
tion will appear normal or relatively free. For 
example, a vertebra may move more freely into 
flexion but not be able to move all the way to the 
physiologic motion barrier of extension. Because 
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A B C 

• FIG. 4-2 (A) Physiologic barrier engaged by the patient. (B) Anatomic barrier engaged passively, with 
ligaments stretched. (C) Anatomic barrier has been passed, causing tissue disruption. 

motion in one direction of the joint is affected, 
the motions in other cardinal directions of the 
joint are similarly affected. Often, restriction will 
be apparent in all three planes of vertebral mo
tion, most noticeably in the minor motions of 
that joint. In vertebral somatic dysfunction, a 

hypermobility, or increase in motion, may be 
found in the contiguous vertebrae. These appar
ent increases in motion may be compensations 
or the result of persistent regional restrictions. 

It is important to understand that motion may 
be restricted as a result of "tethering" by a tight 
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muscle rather than from hitting against an obsta
cle. This is probably more often the case than 
not. 

Tenderness (Sensitivity Alterations) 

Tenderness is the subjective sensation of pain or 
soreness that is reported by the patient in re
sponse to palpation of tissues by the physician. 
Tenderness is the most likely subjective finding. 
This sensation is almost always present in tissues 
surrounding a somatic dysfunction when the 
physician exerts no more than normal pressure. 
Pressing too firmly on soft tissues will almost 
always cause pain or tenderness. Pressure that 
should not normally cause pain will do so in 
tissues around a dysfunctional joint. 

It is important to be aware that because ten
derness is a subjective finding, not all patients 
report it as such at the site of somatic dysfunc
tion. Some other subjective sensation may be re
ported, or none at all may be reported. If the 
other criteria are present, they are sufficient for 
the diagnosis to be made. Tenderness and other 
subjective sensations indicate the likelihood of 
a problem but are not a diagnosis in and of them
selves. The physician must use these findings as 
part of a larger picture when making the diagno
sis of somatic dysfunction. 

Diagnosing Viscerosomatic Reflex 
Dysfunctions 

A tenet of osteopathic medicine is that visceral 
reflexes to the soma are an important cause of 
somatic dysfunction and are of major diagnostic 
significance. Dysfunctions caused by these re
flexes may be either acute or chronic. 

Acute viscerosomatic reflex dysfunctions are 
probably indistinguishable from any other acute 
somatic dysfunction. Chronic viscerosomatic 
dysfunctions have a few characteristics that may 
aid in differentiating them from somatic dys
functions of other causes. 

1. The skin tends to be more atrophic over the 
involved area. 

2. The tissues display a firm, dry sponginess, as 
opposed to the bogginess of an acute dys
function. The texture is very firm. 

3. Joint motion is more restricted and seems 
more fixed than the usual dysfunction. At
tempts to elicit motion in the involved joint 
produce a sluggish, rigid movement. The end 
feel at the barrier tends to be more "rubbery." 

4. When such a dysfunction is corrected, it will 
tend to return to a dysfunctional state within 
24 hours until the cause of the reflex is cor
rected. 

It is important to know the location of sympa
thetic innervation in relation to the thoracic and 
upper lumbar vertebrae so that viscerosomatic 
reflex dysfunctions may be used for diagnostic 
purposes. The patterns appear to follow these 
autonomic nerve distributions. 

Naming Somatic Dysfunctions 
A standard terminology has been devised for the 
purpose of recording somatic dysfunctions. In 
the case of vertebrae, it is traditional to refer to 
a functional vertebral unit, consisting of two ver
tebrae and the intervening disc, with the upper 
of the vertebrae being the one exhibiting the re
stricted motion. The somatic dysfunction is al
ways named for the diagnosed relative freedom 
of motion, that is, the directions in which the 
vertebra can move most easily. For example, if 
the C3 vertebra is restricted in the motions of 
extension, side-bending to the right, and rota
tion to the right, then C3 is said to be flexed, 
side-bent to the left, and rotated to the left on 
C4. This is denoted as C3FS L R L . This may also 
be written C 3 FSR L . 

The terminology reflects the fact that the ver
tebra assumes the position of its freedom of mo
tion. T7 E S R R R indicates that the seventh tho
racic vertebra is extended, side-bent to the right, 
and rotated right on T8. In this case, the seventh 
thoracic vertebra is restricted in the motions of 
flexion, side-bending to the left, and rotation to 
the left. 

Spinal somatic dysfunctions are classified as 
type I or type II dysfunctions. Type I dysfunc
tions follow Fryette's first principle of physio
logic motion, which states that when the verte
brae are side-bent from a neutral position, 
rotation will occur in the opposite direction from 
the side-bending. These are group curves in the 
thoracic or lumbar regions involving more than 
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one vertebra. When rotation and side-bending 
are involved, the rotation is opposite to the side-
bending. Although type I dysfunctions are group 
curves, they are distinct from idiopathic sco
liosis. Although type 1 somatic dysfunctions tend 
to occur with habitual posture and activity, they 
can result from trauma. 

Type II dysfunctions follow Fryette's second 
principle of physiologic motion, which states 
that when side-bending occurs from a hyper-
flexed or hyperextended (non-neutral) position, 
rotation and side-bending of one segment are 
in the same direction. These are single vertebral 
dysfunctions and are often pathologic in nature. 
The involved vertebra will be found to be either 
flexed or extended on the vertebra below it and 
side-bent and rotated to the same side. Type II 
dysfunctions are more often traumatic in origin. 

Type I and type II dysfunctions refer only to 
somatic dysfunctions in the thoracic and lumbar 
vertebrae because Fryette's principles only apply 
to these areas. However, in common usage, so
matic dysfunctions in the typical cervical spine 
are often referred to as type II, Motion character
istics of the cervical region dictate that the typical 
cervical vertebrae side-bend and rotate toward 
the same side regardless of dysfunction or nor
mal functioning. The distinction is the involve
ment of a flexion or extension component in the 
dysfunctional unit. 

Somatic dysfunctions in other areas of the 
body, such as the extremities, are still named for 
their freedom of motion. For example, the radial 
head may move anteriorly or posteriorly. If it 
moves freely posteriorly and is restricted in ante
rior motion, it is named a "posterior radial head." 
Likewise, when it moves freely in an anterior 
direction and is restricted in posterior motion, 
it is named an "anterior radial head." 

Because of some difficulty in standardization, 
some osteopathic physicians still use terminol
ogy that indicates barriers to free motion. In this 
case, in the interest of clarity, the term restriction 
should be used. 

Predisposing Factors 

There are undoubtedly many factors that create 
conditions that predispose muscles and joint 
surfaces to be especially susceptible to the devel

opment of somatic dysfunction. Eventually a fa
cilitation of the segmental spinal cord level main
tains the somatic dysfunction for an extended 
period of time. 

Certain factors that predispose to the devel
opment of a somatic dysfunction are as follows: 

1. Posture 
a. Habitual 
b. Occupational 
c. Active (e.g., sports-related) 

2. Gravity 
a. Body habitus 

(1) Obesity 
(2) Pregnancy 

b. Weight-bearing 
3. Anomalies 

a. Abnormal size or shape of vertebra 
b. Abnormal facets 
c. Fusion or lack of fusion 

(1) Lumbarization 
(2) Sacralization 
(3) Spina bifida 

4. Transitional areas (areas are especially 
prone to the development of somatic 
dysfunction) 
a. Occipitoatlantal (O-A) 
b. C 7 - T 1 
c. T 1 2 - L 1 
d. L 5 - S 1 

5. Muscle hyperirritability 
a. Emotional stress 
b. Infection 
c. Reflex from another somatic or vis

ceral area 
d. Muscle stress 

(1) Overuse 
(2) Overstretch 
(3) Underpreparation 
(4) Accumulation of waste products 

6. Physiologic locking of a joint, "close-
pack position" 

7. Adaptation to stressors—spontaneously 
reversible 

8. Compensation for other structural defi
cits—stable 

Type I somatic dysfunctions may be caused 
by any of the following: 

1. Muscle imbalance 
2. Short leg 
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3. Occupation 
4. Trauma 
5. Visceral reflexes 
6. Disease or infection 

Etiology 

The exact cause of somatic dysfunction is often 
debated. Some feel there is a true facet "locking." 
Most believe that muscle dysfunction is the 
major factor operating in the creation and/or 
maintenance of joint restrictions. Abnormal neu
ral impulses, probably arising as a result of noci
ceptive activity and muscle spindle stretch re
sponses, to the muscle, mediated through the 
muscle spindle, are probably the most significant 
cause of joint restriction and pain. Trauma (pain 
and force) is probably the major factor triggering 
an abnormal neural impulse. 

Some other theories postulated in support of 
the facet locking include the following: 

• FIG. 4-4 Meniscus entrapment theory. With joint mo
tion, the meniscus is trapped between the joint surfaces. 
Traction is required to free the meniscus. 

1. Meniscoid entrapment—based on the theory 
that vertebral facet joints have small menisci 
that may become trapped within the joint. 

2. Meniscoid extrapment—based on the theory 
that the menisci may become trapped outside 
the joint. 

3. Capsular compression. 

The meniscoid theory was proposed by Kos 
and Wolf (Bogdvk and Jull) as a mechanism of 
"acute locked back" and was elaborated by 
Bogdvk and Jull. This theory is based on the 
premise that there are wedge-shaped menisci in 
the lumbar zygapophyseal joints. It is speculated 
that the apex of the wedge may become trapped 
between the articular surfaces or, on flexion, out
side the joint cavity (Figs. 4-4 and 4-5) . 

• FIG. 4-5 Meniscus extrapment theory. As the joint is 
flexed, the meniscus moves above the articular surface and 
occasionally is trapped there as the joint begins to extend. 
With further extension the meniscus bends, causing pain. 

Pthomegroup

www.Pthomegroup.com


CHAPTER 4 • SOMATIC DYSFUNCTION         23

REFERENCES 
Bogdvk N, Jull G. The theoretical pathology of acute locked 

back: A basis for manipulative therapy. Manual Medicine 
1985;l:78-82. 

Burns L. Viscero-somatic and somato-visceral spinal reflexes. 
J Am Osteopath Assoc 1907:60. 

DiGiovanna EL. An Encyclopedia of Osteopathy. American Acad-
emy of Osteopathy. Columbus, OH: Greydon Press, 2002. 

Educational Council on Osteopathic Principles. Glossary of 
Osteo Terminology. American Osteopathic Association Di-
rectory, 1995. 

Fryette HH. Principles of Osteopathic Technique. Kirksville, 
MO: Journal Printing Co, 1954:9. 

Greenman P. Principles of Manual Medicine. Baltimore: Wil-
liams & Wilkins, 1991. 

Mitchell F, Jr. Towards a definition of "somatic dysfunction." 
Osteopath Manual: Medicine. 1979. 

Rumney I. The relevance of somatic dysfunction. Yearbook 
of the American Academy of Osteopathy. Colorado Springs: 
American Academy of Osteopathy, 1976. 

Schiowitz S. An Osteopathic Approach to Diagnosis and Treat-
ment, 2nd ed. Philadelphia: Lippincott-Raven, 1997. 

Pthomegroup

www.Pthomegroup.com


CHAPTER 

General Anatomic Considerations 

Stanley Schiowitz, Eileen L DiGiovanna, and Nancy Brous 

The skin is the largest organ in the body. It is 
in constant contact with the environment, and 
many of its important functions have to do with 
protecting the body from environmental insults 
or with regulating the internal milieu as the ex-
ternal environment changes. The skin safeguards 
the internal structures from chemical and me-
chanical irritants and seals in bodily fluids to 
maintain a fluid internal environment. Salt and 
waste products are excreted through the skin. 
Dilation and constriction of blood vessels in the 
skin and evaporation of sweat from the surface 
of the skin aid in regulating body temperature. 
Finally, the skin acts as a sensory organ, relaying 
information about the environment to the cen-
tral nervous system. 

The skin consists of three layers. From exte-
rior to interior, there are the epidermis, the 
dermis, and the fascia. The outer, epidermal 
layer is made up of dead and dying cornified 
cells. It has no vasculature and very few nerve 
endings. The middle and most important dermal 
layer is the least dense, consisting of 
approximately five layers of cells. It contains 
capillaries, small vessels, and most nerve 
endings. Hair and nails, specialized protective 
structures of the skin, are derived from dermal 
tissue. The deep, fascial layer of skin connects 
to the subcutaneous tissues. More vessels and 
nerve endings lie in this layer. 

The circulatory elements of the skin have two 
functions: to conduct heat and to carry nutrition 
to the skin. Heat conduction is performed by 
venous plexi and arteriovenous anastomoses. 
The arteries and capillaries carry nutritive com- 
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ponents. Other structures in the skin include 
two types of glands, sudiferous, or sweat-produc-
ing glands, and sebaceous, or oil-producing 
glands. 

• INNERVATION AND SENSATION 

The skin is innervated by the autonomic (sympa-
thetic) nervous system and the peripheral (sen-
sory) nervous system. Sympathetic innervation 
affects the blood vessels, the muscles of the hair 
follicles, and the glands in the skin. Sympathetic 
innervation of the blood vessels in the skin con-
tributes to vasoconstriction and vasodilation. 
The ends of the vasoconstrictor fibers apparently 
secrete norepinephrine, and it is believed vasodi-
lation results from the secretion of acetylcholine 
at some of the endings. Vasodilation raises the 
temperature and causes a reddening of the skin. 
Vasoconstriction results in cooling of the skin 
and a blue color caused by the increase in 
deoxygenated blood. With severe or prolonged 
vasoconstriction, the skin hue pales as blood is 
squeezed out of the vessels. Sympathetic stimu-
lation also causes sweating. These effects of sym-
pathetic stimulation contribute to osteopathic 
diagnosis. Increased or decreased temperature, 
sweating, and changes in skin texture are associ-
ated with somatic dysfunctions in the involved 
area. 

The skin is responsive to four types of sensa-
tion—touch (pressure), heat, cold, and pain. 
These sensations are detected by 
mechanoreceptors that are expanded nerve 
endings in the skin. Also present are some 
unmyelinated, or free, nerve endings. All four 
sensations are elicited in 
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skin where only free nerve endings exist; thus, 
the free nerve endings apparently respond to all 
types of stimuli. The mechanoreceptors or ex-
panded nerve endings (Merkel's disks and 
Ruf-fini endings) and encapsulated endings 
(Pacini corpuscles, Meissner's corpuscles, and 
Krause's end bulbs) (Fig. 5-1) appear to be 
sensation-specific. Merkel's disks are sensitive 
to touch (two-point discrimination). Meissner's 
corpuscles are sensitive to touch, and Pacini 
corpuscles to vibration and deep pressure. It has 
been postulated that Ruffini endings are 
sensitive to heat and Krause's end bulbs to cold. 

The Physician's Skin 

Mechanoreceptors and other neural elements in 
the skin of the palpating physician's hand convey 
information about the patient. Because the 
dorsum of the hand is thinner-skinned than 
the palm, temperature is best palpated with the 
dorsum. Merkel's disks are most numerous in 
the palm and especially in the finger pads, 
which makes the finger pads most sensitive to 
touch. Thickening of the skin, as in calluses, 
decreases sensitivity. Because the receptors 
fatigue, the physician may find it necessary to 
rest or change fingers during palpation to ensure 
maximum sensitivity. 

• FASCIA 

Anatomists define fascia as a dissectable mass 
of fibroelastic connective tissue. The osteopathic 
physician defines fascia as all the connective tis-
sue of the body that has a supportive function, 
including ligaments, tendons, dural membranes, 
and the linings of body cavities. 

Fascia is very extensive. If all other tissues 
and organs were removed from the body, with 
the fascia kept intact, then one would still have 
a replica of human anatomy. Fascia surrounds 
every muscle and compartmentalizes muscle 
masses. It surrounds and compartmentalizes or-
gans in the face, neck, and mediastinum. Fascia 
forms sheaths around nerves and vessels. It en-
velops the thoracic and abdominopelvic organs. 
It forms the pleura, pericardium, and perito-
neum. Fascia connects bone to bone, muscle to 
bone, and forms tendinous bands and pulleys. 

Fascia is continuous throughout the body. 
The majority of the fascial planes are arranged 
in a longitudinal direction. Areas of 
hypertonicity or muscular imbalance can impose 
functional restriction on the natural 
longitudinal glide of the body's fascial sheets. 
Therefore, one area of restriction can influence 
adjacent and distal areas. 

Several functional transverse diaphragms 
exist in the body. Restrictions of these dia- 

FIG. 5-1 Mechanoreceptors in the skin. 
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phragms can cause major alterations in the func-
tion of surrounding structures. The respiratory 
diaphragm permits passage of the aorta, esopha-
gus, vena cava, azygous veins, thoracic duct, 
vagus, and phrenic nerves. The urogenital dia-
phragm supports the pelvic viscera, allows 
sacrococcygeal mobility, and transmits the anal 
canal, urethra, vagina, lymphatics, and 
neurovascular bundles. The cranial base and 
dura transmit the jugular veins and cranial nerves 
IX, X, and XI through the jugular foramen. Any 
restrictions in these major transverse 
diaphragms will inhibit longitudinal fascial 
motion above and below and thus affect 
function of those structures it encompasses. 

Functions 

The fascia has varied functions. It acts to stabilize 
and maintain upright posture through the 
lumbodorsal fascia, the iliotibial band, the 
gluteal fascia, and the cervical fascia. Fascia also 
protects enclosing muscle groups while defining 
their motion. This delimiting function channels 
muscle energy into specific action while 
simultaneously preventing muscles from 
rupturing and tearing. Therefore, fascia 
coordinates the action of muscle and muscle 
groups for smoother coordination and supports 
organs, muscles, neurovascular bundles, and 
lymphatic channels. It restrains and binds 
motion. 

Fascia aids the circulation of body fluids. It 
keeps veins open and widens them as it is tensed 
during muscle contraction. Fascia is inherently 
contractile and elastic. As it contracts along the 
muscle, it compresses the veins within it, in-
creasing venous return. Any contraction, ten-
sion, or imbalance in the fascia can impede or 
inhibit this dynamic contractile-elastic activity 
and result in decreased venous return and 
congestion. 

The distribution of arterial blood to any part 
of the body requires adequate blood pressure 
and unobstructed arterial channels. The heart 
must be able to contract freely in the thorax 
without fascial or bony restrictions. Innervation 
to the heart must be free from mechanical irrita-
tion along its distribution. Adequate venous re-
turn is needed. Again, any restrictions in fascial 
sheaths housing the neurovascular bundles or 

even in neighboring fascial planes can decrease 
blood flow to an area. 

The lymphatic vessels are arranged in a super-
ficial and a deep set. Both pierce the fascia and 
accompany the veins. Therefore, lymphatic 
drainage can also be affected by restrictions in 
the fascial planes. 

As the immediate external environment of 
every living cell, fascia directly or indirectly in-
fluences the metabolism of these cells. Abnormal 
pressure or tension will alter the diffusion of nu-
trients and the elimination of wastes, resulting 
in alterations in cell function. A cell needs proper 
maintenance of osmotic pressure and tissue ten-
sion of the surrounding interstitial fluid and 
ground substance for proper metabolism. 

Cellular Composition 

The most abundant cellular component of fascia 
is the fibroblast. The fibroblast is under control 
of the endocrine system. Fibroblasts are respon-
sible for the production of collagen and ground 
substance, and their response to 
physicochemical changes is important. Under 
pressure, fibro-blasts produce collagen 
organized along the same stress lines as the 
direction of force. Therefore, fascia can adapt to 
external stresses by cross-linking of collagen. 
This increase in strength can also decrease 
fascial flexibility and can cause restrictions and 
potential compression of vessels and nerves. 

Circulatory Effects 

Fascia directly or indirectly influences the health 
of the body by being coordinated with the 
musculoskeletal system, by cooperating in the 
circulation of body fluids, and by allowing 
generous passageway for nerves. Derangement 
in the fascial planes can result in venous 
congestion, abnormal reflexes, and a decreased 
range of motion. It is important that the 
osteopathic physician evaluate the fascia as a 
part of the structural examination and treat any 
tensions or restrictions found within it. 

• MUSCLES 

It is interesting to note that muscles are the only 
tissues found in the body that have the ability 
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to shorten. It is this contractile characteristic of 
muscle that allows them to shorten and thus 
move bones at their articulations. 

Muscle Action on Joints 

Joint motion is created by the action of the skele-
tal muscles. These muscles create motion by con-
tracting. A muscle can contract in three different 
ways: 

1. Isotonic   contraction,   in   which   a   
muscle shortens. 

2. Isometric contraction, in which a muscle main-
tains the same length. 

3. Isolytic contraction, in which a muscle con 
tracts while being lengthened. 

Muscle Contraction Definitions 

1. Concentric contraction. The muscle short-
ens, using the property of contractility to per 
form the task. 

2. Eccentric contraction. The muscle length-
ens, using extensibility to perform the task. 

3. Static contraction. The muscle is in partial 
or complete contraction without changing its 
length. There is no rotary joint motion. 

Example of Forward Bending of the 
Head 

1. In the upright position, the eccentric contrac-
tion (lengthening) of the extensor muscles 
controls the speed of forward bending. These 
muscles are exercised. 

2. In the supine position, the concentric (short-
ening) contraction of the flexor muscles lifts 
the head off the floor. These muscles are exer-
cised. 

3. In the prone position, the patient may try to 
bend forward, but the floor will prevent the 
motion. This will create static contraction of 
the neck flexors, which are exercised. 

Classification 

The manner in which muscles are constructed 
determines how far a muscle can shorten, rela-
tive to its strength. This is classified according 

to the arrangements of its muscle fibers. In a 
fusiform muscle, the fibers are parallel to each 
other along the long axis of the muscle and its 
tendons. This type of arrangement allows for the 
greatest amount of shortening. In unipennate and 
multipennate muscles, the fibers run obliquely to 
the tendons. These fibers when enervated will 
contract maximally, but because of their oblique 
orientation, their action does not result in the 
same amount of shortening of the muscle as 
found in a parallel muscle. 

Moment of Force 

Muscle power is used to move one part of the 
skeletal system around another part, with their 
articulation acting as a fulcrum. This creates a 
torque or moment of force. The torque around 
any point equals the product of the amount of 
force and its perpendicular distance from the di-
rection of force to the axis of rotation (moment 
arm). If one were to hold a 5-pound weight in 
the palm, with the elbow flexed at a 90-degree 
angle, and if the distance from the elbow joint 
to the weight were 1 foot, then 5 foot-pounds 
of flexor muscle effort would be needed to main-
tain this position. If the elbow were flexed at a 
45-degree angle, the force, the 5-pound weight, 
would stay the same but the moment arm would 
be reduced. Less than 5 foot-pounds of flexor 
muscle effort would be needed to maintain this 
position. 

Lever Action 

The use of the joint as a fulcrum brings into play 
Newton's laws of levers. 

1. A first-class lever has the fulcrum placed be-
tween the point of effort and resistance. 

2. A second-class lever has the resistance placed 
between the fulcrum and the point of effort. 

3. A third-class lever has the point of effort be-
tween the fulcrum and resistance. 

Of the three levers, the second-class lever is 
most efficient with regard to minimizing effort 
needed to move a resistance. A wheelbarrow is 
an example of such a lever. Most of our long 
muscles act as third-class levers. The biceps 
muscle's flexion effort in moving the forearm is 

Pthomegroup

www.Pthomegroup.com


28 SECTION I • BASICS OF OSTEOPATHIC MEDICINE 

  

an example of such a lever action. The triceps' 
action causing forearm extension is an example 
of a first-class lever. First-class lever action usu-
ally requires less effort for motion than 
third-class lever action. 

An interesting demonstration of lever action 
is afforded by the brachialis muscle in flexion. 
Simple forearm flexion represents a third-class 
lever action; however, with a weight in the palm, 
lowering the forearm from a position of flexion 
to one of extension reverses the designations, in 
that gravity becomes the effort or moving force, 
while the insertion of the brachialis becomes the 
resistant force. This creates a second-class lever 
action. 

Spurt-and-Shunt Action 

MacConaill and Basmajian define the 
spurt-and-shunt action of muscles as follows: 
when a muscle contracts, it creates two vector 
forces with regard to the articulation. One is a 
swing (rotation) force around its axis (spurt 
action). The second is transarticular motion 
into the joint in relation to its axis (shunt 
action). Both of these motions are present 
simultaneously, but in different proportions in 
all muscles. A large spurt-to-shunt ratio permits 
greater rotary motion with diminished joint 
stability. The reverse is true with an increased 
shunt-to-spurt ratio. 

The biceps flexion motion of the forearm is 
primarily a spurt action at the elbow, but con-
traction of the long head of the biceps is a stabi-
lizing, shunt action at the glenohumeral articula-
tion. 

A third motion is created by muscle contrac-
tion—spin motion. The amount of spin will de-
pend on the difference in the planes of the origin 
and insertion of the muscle. Spin motion plays 
a part in the second law of myokinematics. 

Laws of Myokinematics 

The first law of myokinematics (MacConaill and 
Basmajian, 1977), the law of approximation, 
states that "when a muscle contracts it tends to 
bring its attachments (origin and insertion) 
closer together." In most activities, the effect of 

this law is modified by using other muscle activ-
ity or resistant force to stabilize either the inser-
tion or the origin end of the muscle. This creates 
motion at one end of the muscle only. 

The second law, the law of detorsion, states 
that "when a muscle contracts, it tends to bring 
its line of origin and its line of insertion into 
one and the same plane." A simple example is 
sternocleidomastoid action. Unilateral contrac-
tion creates ipsilateral side-bending, flexion, and 
contralateral rotation of the head. 

A less commonly recognized application of 
this principle is in hip extension. Pure gluteus 
maximus contraction tightens the hip joint and 
raises the femur somewhat toward the ilium in 
the frontal plane. To achieve hip extension, the 
pelvis rotates anteriorly in the sagittal plane. This 
rotation changes the planar relationships of the 
origin and insertion of the muscle. The law of 
detorsion is activated, and the insertion will try 
to match the plane of muscle origin. The more 
the pelvis is rotated, the greater the hip exten-
sion. 

Gravity 

Gravitational force is the attraction of each 
mass-particle in the universe for every other 
mass-particle. Gravitational force has three 
unique characteristics: 

1. It is applied constantly. 
2. It is applied in one direction only. 
3. It acts on each mass-particle of the body. 

This force is constantly exerted on all parts of 
the musculoskeletal system. Its effects, however, 
can be modified by body position. In the upright 
anatomic position, gravity assists in stabilizing 
the hip, knee, and ankle joints. At the same time, 
it creates instability of the glenohumeral articula-
tion. In the supine position, gravitational force 
on all these joints is markedly different. The phy-
sician must be aware of the action of gravity 
when using exercise treatment. Bending the 
head forward in the upright position does not 
exercise the cervical flexor muscles. Gravity is 
the primary force involved. Extensor muscles are 
brought into play if control of the speed of for- 
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ward bending is desired. In the supine position, 
forward bending or bringing the chin to the 
chest would necessitate use of the neck flexors. 

• THE JOINTS 

All bones that have freedom of movement will 
move on other bones at their respective joints. 
Several factors influence these motions. Knowl-
edge of why, when, and how joint motion is 
induced is essential for the understanding of 
functional anatomy and for the diagnosis and 
treatment of osteopathic somatic dysfunctions. 

Classifications 

Joints are usually divided into three classifica-
tions by composition: fibrous, cartilaginous, and 
synovial joints. Fibrous joints (synarthroses) are 
connected by dense fibrous tissue. Their motions 
are greatly limited. Commonly, they are found 
in the skull. The cranial articular surfaces are 
irregular, yet they form specific suture match 
and interlock. They are joined together by fi-
brous tissue, which is very firm and practically 
fills the joint space. This type of articulation al-
lows greater motion in infants, with gradual re-
duced motility with aging. 

Cartilaginous joints (amphiarthroses) are char-
acterized by the presence of fibrocartilaginous 
disks between the two contiguous surfaces. Very 
firm and strong ligaments, contiguous to the 
discs, hold the joint together. A small amount 
of rocking and sliding motion is permitted. The 
best examples are the intervertebral discs and 
the symphysis pubis. 

Synovial joints (diarthroses) are the most com-
mon joints found in the body and the ones with 
which the practitioner is usually most familiar. 
The following characteristics are shared by all of 
these joints: their articular surfaces are covered 
by hyaline cartilage and the articulation is en-
closed by a joint capsule creating a closed joint, 
which contains synovial fluid that lubricates the 
hyaline cartilage. Some joints contain 
intra-artic-ular discs or menisci, such as the 
knee. These menisci separate the articular 
surfaces of the bones and aid in creating 
better-matching articular surfaces. 

The structure of the articular surfaces further 
classify joints into plane, spheroid, condylar, ellips-
oid, trochoid, sellar, and ginglymus joints. 

A plane joint has two almost flat surfaces and 
is usually limited to a sliding motion. An exam-
ple of this surface type is the triquetral-pisiform 
articulation. 

A spheroid joint (ball and socket) has a round 
convex head that articulates with a concave sur-
face. This articulation has the greatest amount 
of motion, with freedom of motion in all three 
planes. An example of this type is the hip joint. 

A condylar joint is a modified ball and socket, 
with partial flattening of both articular surfaces. 
This flattening limits the motions available as 
compared to a spheroid joint. An example of this 
is the metacarpal-phalangeal articulation. 

The ellipsoid joint modifies the spheroid joint 
by a head shaped as an ellipsoid 
(football-shaped). It has greater motion than the 
condylar joint but less than the spheroid joint. 
An example of that is the radiocarpal 
articulation. 

The trochoid joint is composed of a ball shape 
that is surrounded by a circle composed of bone 
and ligaments. Its motion is primarily rotation. 
An example of this is the articulation between 
the atlas and axis. 

The sellar joint is composed of two bones 
whose articular surfaces are saddle-shaped, with 
one surface convex and one concave. This allows 
for greater motion in all planes. An example of 
this is the trapezium-metacarpal (thumb) artic-
ulation. 

The ginglymus joint is a hinge joint. Its articu-
lar surfaces fit one another in such a way that it 
allows for an especially large freedom of motion 
in one plane, an action similar to a hinge. An 
example of this is the humerus-ulna articula-
tion. 

Biomechanics of Joint Motion 

None of the articular surfaces of the body is truly 
flat. They are ovoid or sellar (saddle-shaped) 
(Fig. 5-2). The joints that have evolved are an 
attempt at a mating of these forms: sella to sella 
and ovoid convex to ovoid concave. The articu-
lations thus formed are not truly congruent, per-
mitting greater freedom of joint movement and 
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• FIG. 5-2 Bony shapes. At this articulation, an ovoid 
shape sits in a sellar shape. Convex and concave surfaces 
are shown. 

geometrically created coupled and accessory 
motions. 

Individual joint motions can be described in 
terms of spin, roll, and slide. Spin is defined as 
one bone rotating on its mechanical axis, in 
place, on another bone. Roll is defined as move-
ment resulting from an increase or decrease in 
angle between the two articulating bones. Slide 
(glide) is a translatory motion of one bone sliding 
over the surface of another bone (Fig. 5-3). 

The curved articular surfaces, moving one on 
another, develop complex patterns of motions. 
The coupled motions created by convex-con-
cave mating articulations follow specific pat-
terns. When a concave surface moves on a con-
vex surface, the roll and slide motions are in the 
same direction. However, when a convex surface 
moves on a concave surface, the roll and slide 
motions are in opposite directions. 

Femoral extension on the tibia follows these 
patterns of motion. As the stance leg extends in 
gait, the femur rolls anteriorly with posterior 
slide on a fixed tibia (Fig. 5-4). However, the 
swing leg on extending creates tibial roll and 
slide anteriorly (in the same direction) on the 
distal femur (Fig. 5-5). Full femoral extension 
can be described as an anterior femoral roll with 
a posterior slide, accompanied at full extension 
by a medial femoral spin on the tibia. 

The fully extended knee undergoes another 
prescribed motion in its final stage of extension. 
This is a conjunct rotation created by the geome-
try of the articulating surfaces (see Chapter 92, 
Anatomic Considerations of the Knee Joint). 

Articular stability is a combined function of 
the shape of the joint, its ligamentous and mus-
cular attachments, the strength of its capsule, 
and the balance of joint pressure to atmospheric 
pressure. Variation in any of these factors may 
contribute to somatic dysfunctions. 

It is usual to describe motion as occurring in 
cardinal planes about fixed axes. Shoulder ab-
duction would be described as motion in a fron- 

  

 

FIG. 5-3 (A) Spin. (B) Roll. (C) Slide. 

Sellar
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• FIG. 5-4 Femoral extension on fixed tibia. Roll and slide occur in opposite 
directions. 

tal plane about an anteroposterior axis. How-
ever, we know that the head of the humerus, a 
convex surface, moves on the concave glenoid 
fossa with an upward roll and downward slide. 
Because this is a coupled, continuous motion, it 
cannot be about a fixed axis. This type of motion 
is said to be about an instantaneous axis of rota-
tion. This axis defines multiple motions, rotary 
and translatory, that occur simultaneously in the 
same plane. The abduction motion would re-
quire continuous determinations of its instanta-
neous axis as it moved. This would give a true 
pathway of the joint motion. This motion is still 
typically only in one plane. 

In full extension the femur rolls, slides, and 
spins. The motion is multiplanar and involves 
more than one axis; it is said to occur on a helical 
axis. The helical axis completely defines a 
three-dimensional motion between two rigid 
bodies. Active functional motions, appendicular 
as well as vertebral, are usually motions about 
helical axes. 

The addition of force to joint motions may 
bring into play accessory motions. Accessory 
motions cannot be performed voluntarily; they 
can only be activated against resistance or by an 
outside force. An example is long-axis traction 
on the phalangeal articulations. The restriction 
of small accessory motions is a major factor in 
the creation of somatic dysfunctions, especially 
in the articulations of appendages. 

Motion is affected by ligamentous relation-
ships. A "dose-packed" joint position is one in 
which the ligaments have twisted, bringing the 
bones together into maximum congruence. The 
bones cannot be separated without first loosen-
ing the ligaments. Joint motion is lost, and forces 
are more easily transmitted through this joint 
into the next one. Tangential force will more 
likely cause fracture than sprain. 

In weight-bearing joints, the close-packed 
position replaces muscle activity for mainte-
nance of support. In the spine, motion is trans-
mitted through the bodies of close-packed verte- 
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Roll and slide 

FIG. 5-5 Tibia! extension of the femur. Roll and slide occur in the same direction. 

brae into the first movable zygapophyseal 
articulation. Somatic dysfunction can result. 

Biomechanics of Intervertebral Joint 
Motion 

The general principles of motion discussed with 
regard to appendicular articulations also pertain 
to spinal synovial articulations. The vertebral ar-
ticulations, however, have a tripod arrangement, 
which further complicates their motions. This 
tripod consists of an anterior synarthrosis, the 
vertebral bodies with intervertebral disks, and a 
pair of matched posterior synovial articulations. 
These three articulations are involved simultane-
ously in every vertebral motion. 

Common factors that influence segmental 
motion include the design and spatial relation-
ships of the individual facets; the vertebral 
ligamentous and muscular attachments and 
their function; the size and health of the 
intervertebral 

disks; the osteology of the vertebra; and the age, 
sex, and health of the patient. In addition, pre-
load, gravity, tone, and the amount and direction 
of applied load and stress must be taken into 
account. 

• SPINAL COLUMN 

Vertebral Osteology 

The various shapes and structures of the verte-
brae may also affect their motions. The cervical 
vertebral bodies are sella-shaped, which encour-
ages freedom of motion. The joints of Luschka 
modify the translatory lateral motion of the cer-
vical vertebral bodies. The shingle effect created 
by the thoracic spinous processes can restrict 
extension. A similar restriction can occur in the 
lumbar region if the spinous processes are elon-
gated. The ribcage restricts lateral flexion and 
unilateral joint rotation. 

The fifth lumbar vertebra is subject to a 
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greater number of congenital abnormalities than 
any other bone. These abnormalities affect mo-
tion and create the tendency for dysfunction. A 
very common abnormality of this region, usually 
not reported radiologically, entails a change in 
the fifth lumbar vertebra-sacral base articular 
facet relations. It is common to find atypical bi-
lateral horizontal articulations or one horizontal 
and one vertical facet articulation in this region. 
This creates an imbalance that develops into low 
back dysfunction. 

A functional unit of the vertebral column is 
composed of two segments: an anterior segment 
that consists of two neighboring vertebral bodies 
separated by an intervertebral disk, and a poste-
rior segment consisting of the two neural arches, 
their pedicles, laminae, superior and inferior ar-
ticulations, transverse processes, and a spinous 
process (Fig. 5-6). 

The main functions of the anterior segment 
are supportive, weight-bearing, shock-absorb-
ing, and, in combination with the posterior seg-
ment, protective of the spinal cord. The posterior 
segment primarily effects directional guidance of 
joint motion. In the upright position, it is almost 
nonweight-bearing. 

Facets 

The facets of the typical cervical vertebrae, C3 
through C7, are flat and oval. Their average spa-
tial orientation is a 45-degree angle between the 
horizontal and frontal planes. The superior fac- 

ets face backward and upward (Fig. 5-7). They 
therefore have great freedom of motion in all 
planes. Because of the 45-degree spatial planar 
relationship, the coupled motions of rotation 
and lateral flexion always occur in the same di-
rection. 

The thoracic articular facets are flat, with the 
superior facets facing backward, upward, and 
laterally. The spatial orientation is a 60-degree 
angle from the horizontal to the frontal plane, 
and a 20-degree rotation from the frontal to the 
sagittal plane in a medial direction (Fig. 5-8). 
Without the rib attachments, the coupled mo-
tions of lateral flexion and rotation would be 
excellent. Flexion is greatly reduced by the 
60-degree angle toward the frontal plane. 
Combined lateral flexion with rotation can be in 
the same or opposite directions. 

The lumbar facets have curved surfaces. The 
superior facets are concave and face backward 
and medially. The inferior facets mirror them by 
being convex, facing forward and laterally. The 
rules of concave-convex relationship are evident 
with joint motion. Lateral flexion is a coupled 
roll-and-slide motion. This creates a slight rotary 
movement. As in the thoracic region, lateral flex-
ion and rotation can be in the same or opposite 
directions. 

The average lumbar facet spatial orientation is 
a 45-degree angle from the frontal to the sagittal 
plane, turning in the lateral direction (Fig. 5-9). 
The greatest motion is found in flexion-exten-
sion; some lateral flexion is present with slight 
rotation. The described typical motion patterns 
may vary segmentally if other factors intervene. 

  

Posterior Anterior   

  

FIG. 5-6 Functional unit of the vertebral column. 
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Superior view 

Lateral view 

 

Lateral view 

  

• FIG. 5-7 Cervical vertebral facet orientation at the level 
of C4. 

  

Posterior view 

 

 

 

 

 

 

FIG. 5-8 Thoracic vertebral facet orientation at the 

level of T6. 
  

The motion found at transitional 
intervertebral segmental levels is unpredictable. 
The additional stress created by changes in 
curve directions and the osseous shape 
variations create a climate for the development 
of somatic dysfunctions. 

Vertebral Ligaments 

The anterior and posterior longitudinal liga-
ments limit extension and flexion, respectively. 
Posteriorly, they are joined by the interspinous 
and supraspinous ligaments and the ligamentum 
flavum. Collectively, they create a firm connec-
tion, linking all the vertebrae together. This sup-
ports and limits excessive motion. Dysfunction 
can develop when degenerative disks allow a 
loosening of the supportive ligaments, and pos-
terior or anterior spondylolisthesis occurs. 

Vertebral Muscular Attachments 

The muscular attachments are commonly de-
scribed as bilaterally symmetric. Unfortunately, 
this is not the case. Everyone has asymmetric 
development. This causes unstable hypotonic or 
hypertonic muscular development. Even simple 
spinal motions would become imbalanced if not 
for the synergistic or stabilizing assistance of 
other groups of muscles. All motions are suscep-
tible to dysfunction because of these factors. The 
greater the imbalance, the greater the tendency 
for the development of somatic dysfunction. 

When evaluating muscle function or using 
muscle contractive force therapeutically, the cli-
nician must be cognizant of the differences in 
strength and action between the superficial, 
powerful muscles and the deep, weaker muscles. 

 

Superior view in a 
horizontal plane

 

Posterior view in a 
horizontal plane 
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• FIG. 5-9 Lumbar vertebral facet orientation at the level 
of L3. 

The deep muscles, because of their vertebral at-
tachments, create localized intervertebral bal-
ancing movements. The clinician uses the local-
ized but lesser strength of the deep muscles in 
muscle energy treatment. 

Intervertebral Disks 

The intervertebral disks influence vertebral joint 
motion in a number of ways. The annulus con-
sists of layers of fibroelastic fibers that are at-
tached to the superior and inferior vertebral 
end-plates. These fibers intertwine in 
oblique patterns that permit rolling, rotation, 
and translation of one vertebra on another. 
The relative 

size of the disk with reference to its attached 
vertebrae is proportional to the motion allowed. 
Disk degeneration, with a reduction in 
height, creates an imbalance of the articular facet 
relationship. The possible ligamentous effect was 
discussed previously. 

Preload and Gravity 

Normally, the effects of preload (gravity, weight, 
and muscle tone) are greater at the fifth lumbar 
vertebra than at the fifth cervical vertebra in the 
upright subject. However, the cervical muscles 
of a patient who has been living with constant 
stress may be chronically contracted, with a 
marked increase in tone. The disks would be 
subjected to a constant increased preload. Slight 
force can create great dysfunctions. The effect 
of scoliosis at any level creates an imbalance in 
muscle tone, with increased preload on one side 
of the disk. One-sided muscular overdevelop-
ment, a common occurrence over time in most 
humans, can produce dysfunction in this 
manner. 

Normal gravitational force directly affects the 
functional spinal unit. A gravitational force that 
is not directed toward the center of gravity of an 
object creates a secondary rotary force vector. 
None of the functional spinal units is completely 
horizontal to the earth. There are normal or ab-
normal lateral physiologic spinal curvatures and 
multiple compensatory scoliotic patterns. Thus, 
spinal muscles are in a constant state of 
hypertonicity, trying to maintain an upright 
stature against gravity's rotary force. All of these 
factors affect articular motion and function. 

Vertebral Motion at the Functional 
Spinal Unit 

Coupled motions are normally present in a func-
tional spinal unit. Flexion is the rotary motion of 
anterior vertebral approximation coupled with 
ventral translatory slide. Extension is the rotary 
motion of anterior vertebral separation coupled 
with dorsal translatory slide. 

Rotation right is the turning of the anterior 
aspect of the body of the vertebra toward the 
right, coupled with a diminution of intervene- 

Superior view

Lateral view

Posterior view
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Neutral v"~ Right rotation 

I FIG. 5-10 Coupled rotation and translatory motion in the horizontal plane. 

bral disk height, described as vertical translatory 
compression (Fig. 5-10). 

Rotation left is the turning of the anterior 
aspect of the body of the vertebra toward the left, 
coupled with the previously described vertical 
translatory compression. As the vertebra turns 
back toward the midline, either from right or 
from left rotation, the intervertebral disk returns 
to its usual height. 

Lateral flexion right or left is a rotary mo-
tion that causes the side of upper vertebral body 
to approximate the one below it, right or left, 
accompanied by a contralateral translatory slide 
(Fig. 5-11). 

Each of these described coupled motions oc-
curs in a single plane and on an instantaneous 
axis of rotation. If two of these coupled motions 
occur simultaneously, i.e., lateral flexion accom-
panying rotation, then multiple planes are in-
volved, and the combined motions occur on a 
helical axis of rotation. 

A diagnosis of somatic dysfunction, T4ESRRR, 
indicates that the motion of the fourth thoracic 
vertebra on the fifth thoracic vertebra is greater 
in the directions of extension, right lateral flex-
ion, and right rotation. These three coupled mo-
tions occur in three planes simultaneously on a 
helical axis of rotation (Fig. 5-12). The barriers 
to freedom of the described motion would all be 
in the opposite directions, but on a similar heli-
cal axis of rotation. 

Many osteopathic diagnostic and therapeutic 

 
  

• FIG. 5-11 Coupled rotator and contralateral translator 
motions in the frontal plane that occur during 
side-bending. 

• FIG. 5-12 (A) Type II side-bending and rotation in 
same direction. (B) Type I side-bending and rotation in 
opposite directions. 

 
Translation
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approaches can be explained by combining the 
laws of physiologic motion, vertebral 
biomechanics, and the kinetic principle of 
the effect of resistance to linear motion. The 
effect of resistance to linear motion can be 
described as follows. If an object in linear 
motion encounters an obstacle or resistance, 
then it will turn about its point of contact with 
the interfering factor. 

For example, on palpation, the transverse 
process of the fourth thoracic vertebra is more 
prominent posteriorly on the right. Is it part of 
a somatic dysfunction complex involving three 
planes and six motions on a helical axis? The 
vertebra is placed into a position of flexion. The 
right transverse process becomes more promi-
nent posteriorly. It is assumed that this has hap-
pened because there is a barrier present to the 
motion of flexion, and the vertebra is responding 
according to the rule of the effect of resistance 
on linear motion. That is, on meeting this flexion 
barrier, the vertebra turns away from and around 
it in the direction of allowable freedom of mo-
tion, or right rotation. 

Two parts of the diagnosis are now available. 
Freedom of motion in extension (flexion barrier) 
and right rotation. According to the laws of 
physiologic motion, if flexion or extension is in-
volved in the motion diagnosis, then lateral flex-
ion is in the same direction as the motion of 
rotation. Therefore, the diagnosis is T4ESRRR, 
moving on a helical axis. 
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CHAPTER 

General Physiologic Considerations 

Dennis ]. Dowling and Paula D. Scariati 

In essence, osteopathy is based on the concepts 
of structure and function. At its simplest inter-
pretation, structure is anatomy and function is 
physiology. An understanding of physiology and 
neurophysiology in particular is essential to un-
derstanding the mechanisms of somatic dysfunc-
tion and the logical application of osteopathic 
manipulation. Some basic terminology needs to 
be clarified: 

Afferent nerve. A nerve carrying impulses to-
ward the central nervous system (CNS). 

Efferent nerve. A nerve carrying impulses from 
the CNS. 

Ventral horn. The anterior portion of the gray 
matter in the spinal cord where efferent 
motor neurons leave the spinal cord. 

Dorsal horn. The posterior portion of the gray 
matter of the spinal cord where afferent sen-
sory nerves enter the spinal cord. 

Contraction. Physiologic shortening of muscle 
length from its usual resting length. 

Contracture. Abnormal, fixed shortening of 
muscle length. 

Agonist. Muscle or muscle groups primarily re-
sponsible for performing some motion (i.e., 
flexion). 

Antagonist. Muscle or muscle groups that op-
pose the motion of the agonist and produce 
an opposite motion (i.e., extension). 

Sensory nerves carry impulses from sense or-
gans to the spinal cord or brain. Those that enter 
the spinal cord do so through the dorsal horn. 
Those destined to terminate locally end in the 
gray matter of the spinal cord, where they pro- 
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duce local segmental responses such as excita-
tion, facilitation, and reflex actions. They may 
directly affect a motor or sympathetic nerve or 
do so through an intermediary interneuron. 
These interneurons may be either excitatory or 
inhibitory. Those with distant terminations or 
other intermediaries travel to integrative areas 
higher in the spinal cord, the brain stem, or the 
cerebral cortex. 

The body is artificially divided into groups of 
structures identified as organs, glands, liga-
ments, muscles, neural tissue, vessels, bone, and 
skin. This differentiation is anatomically correct 
but functionally misleading. The somatic and 
visceral components act synergistically to fulfill 
the body's needs and functions. However, this 
interaction is often visualized as a strictly mecha-
nistic process in which one part of the body 
causes the action to be initiated, either automati-
cally or volitionally, and the rest of the body 
simply performed orders. By contrast, osteo-
pathic medicine holds that each part of the body 
is in some manner responsible for and respon-
sive to every other part. 

The spinal cord is the organizer of informa-
tion, which is processed from the brain to other 
regions. Feedback from these areas to the brain 
helps maintain normal function. A difficult con-
cept to grasp is that parts of the body may com-
municate directly with one another without the 
brain's intervention. In these communications, 
the nervous system is less like a two-way inter-
com system in a large apartment house than like 
a fully interactive telephone system with the 
brain acting as the operator. A common example 
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is the knee-jerk reflex, which occurs automatically 
in response to appropriate stimuli without direct 
intervention from the brain. Modification can be 
produced centrally in the brain or sometimes by 
other factors. Conscious attention to a hammer 
striking the patellar tendon can blunt or elimi-
nate the reflexive effect of knee extension. It is 
often necessary to use techniques of distraction 
such as closing one's eyes, sticking out the 
tongue, or performing an isometric exercise with 
the hands. The use of caffeine, thyroid medica-
tion, stimulants, alcohol, and the effect of stress 
and anxiety can all modify reflexes. 

Some reflexes serve an apparent survival ben-
efit early in life but apparently fade quickly in 
infancy. The Babinski reflex appears to change 
significantly. Initially the toes curl about a strok-
ing stimulus and later the toes curl upward and 
there is withdrawal of the foot. The Mow reflex 
consists of arm abduction and neck flexion in 
response to a sudden backward fall. The asym-
metric tonic reflex, also known as either the fen-
cer's reflex or the bowman's reflex, results in 
contraction of the triceps, psoas, and hamstrings 
with relaxation of the biceps brachii on the side 
of the head and neck rotation, with the exact 
opposite effect on the contralateral side. There is 
an agonist contraction with antagonist relaxation 
throughout. Each of these reflexes may be con-
sidered survival mediators and apparently fade 
in preparation for coordinated motion. In truth, 
there is an inhibitory effect centrally, and these 
reflexes are suppressed throughout most of life. 
Unfortunately, they recur in response to damage 
of the central nervous system. 

• THE AUTONOMIC NERVOUS 
SYSTEM 

The autonomic nervous system can be thought 
of as an involuntary manager, indicating that 
modification occurs without conscious effort. It 
is divided into sympathetic and parasympathetic 
nervous systems. The autonomic nervous system 
controls the moment-by-moment activity of the 
viscera. Its components, often described as an-
tagonistic, are more realistically understood as 
cooperative or complementary. 

The somatic component is often discussed as 
a totally independent, voluntary system respon- 

sible for the musculoskeletal system. It is not 
customarily thought of as interacting with the 
autonomic nervous system. However, the so-
matic component has undeniable effects on the 
autonomic nervous system, and vice versa. 

• THE SYMPATHETIC NERVOUS 
SYSTEM 

The sympathetic chains of ganglia are bilaterally 
oriented in a cephalad-caudad direction at the 
levels of the first thoracic segment to approxi-
mately the second lumbar segment. The fibers 
exit the cord along with the somatic motor axons 
as the ventral roots via the intervertebral foram-
ina. These pre-ganglionic fibers exit the root 
along the white ramus and into the ganglia. They 
synapse with postganglionic nerves at various 
levels of the chain. The postganglionic axons re-
turn to the spinal nerve via the gray ramus. For 
much of their course, the sympathetic nerves 
travel intimately with the somatic axons (Fig. 
6-1). 

Another important anatomic feature of the 
sympathetic chains is their relationship to the 
ribs. The ganglia lie anterior to the junction be- 

 
• FIG. 6-1 Sympathetic chain. B, vertebral body; G, sym-
pathetic trunk ganglion; T sympathetic trunk; D, interver-
tebral disc.
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tween the head and neck of the ribs but posterior 
to the pleura. The range of influence is further 
extended superiorly as far as the sympathetic 
plexi to the head and upper extremity by the 
cervical ganglia and to the lower extremities by 
the lumbar splanchnic nerves. 

The sympathetic nervous system assists the 
body in managing the stresses and requirements 
of the external environment. It is responsible for 
the "flight or fight" response. Reactions are con-
stantly moderated and adjusted in response to 
information received by higher centers. Visceral 
function is fine-tuned. Circulation, metabolism, 
smooth muscle tone, intestinal motility, cardiac 
function, and pulmonary response are regulated. 

• THE PARASYMPATHETIC SYSTEM 

The parasympathetic system is also known as the 
craniosacral portion of the autonomic nervous 
system because of the sites of origin of the 
pre-ganglionic fibers. The cranial portion has 
ganglia associated with the third, seventh, 
ninth, and tenth cranial nerves. Spinal cord 
segments S2, S3, and S4 comprise the sacral 
portion. 

The parasympathetic ganglia are located close 
to the innervated organ. Fibers from the oculo-
motor, facial, and glossopharyngeal nerves sup-
ply ganglia for organs found in the head, whereas 
the remainder of the visceral organs receive their 
innervation from the vagus and the sacral axis. 
The vagus alone supplies the heart, lungs, tra-
chea, liver, gallbladder, esophagus, stomach, 
pancreas, spleen, kidneys, small intestine, and 
the ascending and transverse colons. The nervi 
erigentes, constituting the pelvic nerve, send fi-
bers to sex organs, external genitalia, and the 
bladder and its sphincters. There is no parasym-
pathetic innervation of the extremities. 

Despite the fact that the parasympathetic 
nerve fibers innervate various organs, there are 
regions of the body where more than 50% of the 
fibers are actually sensory in nature. The visceral 
organs are under dual control of the sympathetic 
and parasympathetic nervous systems. The pro-
cess is a synergistic rather than a competitive 
one, with activation usually occurring recipro-
cally. The primary function of the parasympa-
thetic system is internal maintenance, including 

digestion and excretion. Among other functions, 
the cranial axis causes constriction of the pupil 
and decreases in heart rate. The parasympathetic 
division operates most effectively during times 
of recovery and rest. 

• SKELETAL MUSCLE SYSTEM 

The skeletal or somatic nervous system is under 
voluntary control, although some processes can 
be performed automatically. A joining of the 
ventral and dorsal roots inside the vertebral 
canal forms the typical spinal nerve. Sensory fi-
bers have their cell bodies in the dorsal root gan-
glion and then synapse in the dorsal horn. The 
ventral root contains the motor neurons. The 
rami of the 31 pairs of spinal nerves split into 
a dorsal and ventral ramus. These in turn are 
subdivided into other branches. The structure is 
fairly consistent but is best represented by the 
thoracic nerves. All of the skeletal muscle nerves 
arise or terminate in common origins in the 
spinal cord and exit via the vertebral foramina. 
The sympathetic pathways are shown in Figure 
6-2. 

Neuromuscular Reflexes 

Ventral motor neurons give rise primarily to two 
types of nerves that exit the anterior horn to in-
nervate skeletal muscle, alpha motor neurons 
and gamma motor neurons. Alpha motor neu-
rons transmit impulses via nerve fibers to inner-
vate large skeletal muscle fibers. A single alpha 
motor neuron excites a few to several hundred 
skeletal muscle fibers known as the motor unit. 
Gamma motor neurons transmit impulses via 
nerve fibers to innervate small skeletal muscle 
fibers called intrafusal fibers. These fibers con-
tribute to the muscle spindle apparatus (Fig. 
6-3). 

Two primary and separate muscular reflex 
systems, each with its own apparatus, function, 
and response, play major roles in stabilizing and 
modulating muscular activity. The muscle spin-
dle reflex sends information to the nervous sys-
tem about muscle length or the rate of change 
in muscle length. The Golgi tendon reflex sends 
information to the nervous system about muscle 
tension or the rate of change in tension. Both 
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can be thought of as protective to the stability of 
the muscle. Overstretching of the central portion 
results in muscle spindle activity and reflex ten-
sion and shortening as a means of splinting. 
Golgi tendon activation protects the attachment 
portion of the muscles, and increased tension 
results in reflexive muscle relation. 

• MUSCLE SPINDLE REFLEX 

Muscle spindles are intrafusal mechanoreceptors 
that are widely distributed within skeletal mus-
cle fibers in the belly of the muscle. They exist in 
parallel with the much larger extrafusal skeletal 
muscle fibers, and the connective tissue around 
the muscle spindles is continuous with the con-
nective tissue around the other muscle fibers. 
The muscle spindles mediate a response to a load 
placed on the muscle; this is known as the load 
reflex. Muscle spindles have a dampening func-
tion, as well. They prevent some types of oscilla-
tion and jerkiness in body movement. In fact, 
tremors noted, especially during times of ex-
treme anxiety or stimulation, represent a failure 
to dampen this response smoothly. In addition 
to serving at a subconscious level, the muscle 
spindle reflex is invoked in voluntary motor ac-
tivity. 

Muscle spindles are composed of two types 
of intrafusal muscle fibers: nuclear bag fibers and 
nuclear chain fibers. The nuclear bag fibers have 
nuclei that appear to be bunched in the center 
of the cell, and the nuclear chain fibers have their 
nuclei aligned single-file in the center as in a 
series. There are two to five nuclear bag fibers 
and six to ten nuclear chain fibers in a typical 
muscle spindle. The central portions of either 
type of fiber have very poor contractile ability, 
whereas the ends that are attached have greater 
contractility. The components of an intrafusal 
muscle spindle are diagrammed in Figure 6-3. 

The sensory afferents of the muscle spindle 
comprise group la fibers (primary endings), 
which send branches to every intrafusal fiber in 
the muscle spindle, and group II fibers (second-
ary endings), which innervate the nuclear chain 
endings only. The larger primary endings (la) 
surround the center of the muscle spindle much 
like a coil, whereas the smaller secondary end- 

ings (II) terminate on either side of the primary 
endings in a branch-like fashion. The la fibers 
are known as annulospiral endings, and the type 
II fibers are called flower-spray endings. Although 
both respond to length changes, the nuclear bag/ 
annulospiral complex responds primarily to rate 
of change and the nuclear chain/flower-spray 
complex reacts more to absolute length change. 
They both react somewhat to both conditions. 

Stimulation of the muscle spindle occurs 
either with lengthening of the whole muscle, 
which stretches the midpoint and excites the re-
ceptors, or with contraction of the endpoints of 
the intrafusal fibers, which also stretches the 
midpoint and excites the fiber. Stretching the 
muscle spindle increases the rate of firing, 
whereas shortening the muscle spindle decreases 
the rate of firing. In the so-called neutral posi-
tion, a baseline background of firing occurs (Fig. 
6-4A). However, in a compacted or 
hypershortened position, theoretically, cessation 
of the firing may occur. Thus, the musculoskeletal 
system can send a positive signal or no signal 
to the spinal cord to indicate the status of the 
muscle. 

The nerve fiber from the type la or II group 
passes through the dorsal horn into the ventral 
region of the spinal cord. The effect there is stim-
ulation of the alpha motor neuron. Stimulation 
of this fiber results in activation and contraction 
of the larger extrafusal muscle component. This 
results in shortening of the whole muscle unit. 
The submerged and smaller muscle spindle is 
then shortened, resulting in a decrease or elimi-
nation of the firing in the sensory fibers. 

A simple example of the muscle spindle reflex 
is the patellar tendon reflex. The knee, when 
flexed to 90 degrees, places the quadriceps mus-
cle into a relatively stretched position. The sud-
den strike of a hammer against the tendon results 
in a dynamic stretch of the spindle and firing of 
the la (and possibly II) fiber; the alpha motor 
neuron is then stimulated and in turn induces 
quadriceps contraction and knee extension (Fig. 
6-4B). 

Slow stretch of the length of the receptor por-
tion of the muscle spindle produces the static 
stretch reflex. The number of impulses transmit-
ted from the primary and secondary endings in-
crease in proportion to the amount of stretch, 
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C. 

• FIG. 6-4 (A) Neutral position. (B) Stretch of extrafusal and intrafusal alpha motor 
neuron stimulated to reflexively initiate extrafusal muscle contraction. (C) Gamma motor 
neuron innervation of muscle spindle. Contraction of ends stretches spindle, activating 
Ib fibers. Ib sensory fiber activates alpha motor neuron to cause extrafusal muscle contrac-
tion. (D) Compression of whole muscle or contraction of extrafusal muscle results in 
shortening of muscle spindle and deactivation of sensory fiber firing. 

and signals are transmitted as long as the muscle 
is stretched. The static stretch reflex is thought 
to be mediated primarily by nuclear chain fibers, 
because these are the only fibers innervated by 
both primary and secondary endings. The static 
gamma fibers, which mainly excite the nuclear 
chain fibers, enhance the static reflex but con-
tribute little to the dynamic reflex. 

Motor efferents of the muscle spindle consist 
of static and dynamic gamma fibers, which make 
different contributions to the stretch reflex me-
diated by the muscle spindle. Static gamma fi-
bers primarily innervate nuclear chain fibers, 
producing tonic activity in la afferent fibers. Dy-
namic gamma fibers primarily innervate nuclear 
bag fibers, generating phasic activity in la affer-
ent fibers. Overall, the gamma motor neurons 
serve two functions: (1) they cause the intrafusal 
fibers to contract, thereby stretching the central 
portion of the muscle spindle and causing activ-
ity of the sensory endings (this is theorized to 
be the mechanism for maintaining postural 

tone); and (2) they cause the intrafusal fibers to 
contract sufficiently to stretch the muscle spin-
dle toward threshold, thereby increasing the sen-
sitivity of the muscle spindle apparatus (Fig. 
6-4C). 

The gamma motor neurons are very numer-
ous and in some regions may actually constitute 
70% of the motor neurons exiting the spinal 
cord. The effect of establishing or maintaining a 
steady state of the spindle also leaves the system 
vulnerable to over-regulation. The resultant con-
traction of the end portions of the spindle results 
in greater susceptibility to further stretch (Fig. 
6-4D). Too constant, rapid, or frequent firing 
or maintenance of firing past the time required 
results in a high gain set. Sudden stretching of 
muscular tissue that has not been prepared with 
concomitant gamma stimulation results in an 
even more powerful response. Inappropriate 
maintenance of the gamma motor neuron stimu-
lation may result in a stretch reflex, despite the 
fact that the muscle is actually in the neutral or 
a relatively shortened position. 
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Analogous to the muscle spindle but without 
tensile ability are the stretch receptors in other 
soft neuromusculoskeletal tissue. The Pacinian 
corpuscles are present in fascial and ligamentous 
tissue and may respond to sudden or over-
whelming stretch by "signaling" the spinal cord. 
Even though the ligaments have no true intrinsic 
contractile ability, the afferent signal may inter-
act at the segmental level with the elements of 
the muscle spindle. Efferent signals may actually 
travel to the extrafusal muscles of the immediate 
region and initiate a cascade of stretch and mus-
cle contraction. This may serve a protective func-
tion by using structures other than the ligaments 
and fascia themselves, namely the muscle, to ef-
fect regional contraction and limited range of 
motion of the regional joints. 

Neuronal Circuitry of Muscle Spindle 
Reflexes 

The monosynaptic pathway, in which sensory 
input fibers synapse directly with motor output 
fibers, governs the primary endings (la) that me-
diate the dynamic stretch reflex. The type II fi-
bers may occasionally terminate 
monosynaptically, but most terminate on 
multiple interneurons in the gray matter of 
the spinal cord. Type II fibers transmit more 
delayed signals to the anterior motor horn. 

• GOLGI TENDON REFLEX 

Golgi tendon organs, sometimes called tendon 
spindles, are encapsulated sensory 
mechanoreceptors located in mammalian 
tendons between the muscle and the tendon 
insertions. There is one tendon organ for every 
three to twenty-five muscle fibers. Tendons, 
because of their more fibrotic and less 
contractile nature, are subject to a stretching 
effect while there is contraction of the muscle 
belly. Golgi tendon organs detect the degree of 
skeletal muscle tension and convey this 
information to the CNS. The Golgi tendon 
organs are in series with the extrafusal fibers and 
are stretched whenever the muscle contracts. 

Afferent neurons from the Golgi tendon 
mechanoreceptor are larger myelinated neurons 
of the Ib group. On entering the gray matter of 
the spinal cord, the afferent Ib neuron synapses 

with inhibitory interneurons. It also synapses 
with other interneurons that ascend to higher 
CNS levels. The inhibitory interneurons synapse 
with the large alpha motor neurons located in 
the anterior gray horn of the spinal cord. The 
alpha motor neurons that are inhibited are to 
the same muscle in which the Ib afferents origi-
nate (Fig. 6-5). This results in reflex relaxation 
of the muscle. 

Increased tension in a skeletal muscle distorts 
the Golgi tendon organ, producing a generator 
potential that initiates an action potential. The 
action potential travels over the Ib neurons to 
the spinal cord. Afferent action potentials acti-
vate the interneurons, which inhibit the alpha 
motor neurons back to the skeletal muscle. The 
increased muscle tension that initiates the reflex 
can result from contraction of the skeletal muscle 
or from marked passive stretch of the muscle. 

Interneurons, as the name implies, are bipolar 
neurons that connect two other neurons. They 
are located in all areas of the spinal cord, not 
just the anterior horn. Interneurons are small, 
highly excitable, and often spontaneously active. 
They can fire as rapidly as 1,500 times per 
second. 

Certain interneurons located in the anterior 
horn in close association with the motor neurons 
constitute the Renshaw inhibitory system, which 
causes inhibition of neurons surrounding the 
motor neuron carrying a given excitatory im-
pulse. This phenomenon is known as recurrent 
inhibition. The function of the Renshaw inhibi-
tory system is to sharpen the signal of the motor 
unit. It prevents the signal from diffusing into 
adjacent nerve fibers, which would weaken the 
signal. 

Because the basic Golgi tendon reflex results 
in reflexive inhibition of the muscle, the opposite 
effect of the stretch reflex produced by the mus-
cle spindle, it is sometimes called the inverse 
stretch reflex. This autogenic inhibition is more 
commonly known as the lengthening reaction or 
the clasp-knife reflex. Like a pocketknife, in-
creased muscular tension may result in sudden 
relaxation. An example is the sudden extension 
of the elbow in the loser of an arm-wrestling 
contest. 

Both the muscle spindle and the Golgi tendon 
organ reflexes serve the same basic purpose: to 
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• FIG. 6-5 Golgi tendon reflex. 

prevent disruption of the tissue. In the case of 
the muscle spindle, it is to dynamically prevent 
tearing or overstretching of the belly of the mus
cle. The Golgi apparatus protects the tendinous 
portion from tearing or even avulsion of the 
bony attachment. Both, when inappropriately 
set or activated, create or maintain abnormal 
muscle function. 

• FLEXOR REFLEXES 
Crossed Extensor Reflex 
The crossed extensor reflex is the response elic
ited by stimulation of a given muscle (e.g., the 
biceps of the right arm, causing flexion) in the 
muscle of opposite function on the opposite side 
of the body (e.g., contraction of the triceps in 
the left arm, creating extension). The crossed ex
tensor reflex is mediated via many sensory and 
motor interneurons in the spinal cord. Some act 
to inhibit the contralateral agonist and stimulate 
the contralateral antagonist. The reflex usually 

occurs in response to prolonged stimulation 
( 2 0 0 - 5 0 0 msec) after a painful stimulus and 
continues long after the provoking stimulus has 
been withdrawn (Fig. 6-6). The effect is neces
sary for coordinated balanced activity such as 
walking, crawling, climbing, and running. As 
one arm extends, the opposite flexes. 

• RECIPROCAL INNERVATION 
Reciprocal innervation is the stretching of a 
given muscle, stimulating the contraction of that 
muscle via the muscle spindle. The antagonist 
muscle is inhibited. 

Segmentalization 
Dermatome mapping of the cutaneous innerva
tion is an established method of localizing a 
pathologic disease process to a particular seg
ment. Although variations might exist in a given 
individual, the overall pattern is fairly consistent. 
A different type of segmentalization is not as well 
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FIG. 6-6 Crossed extensor reflex with reciprocal inhibi-
tion. 

known: the sympathetic system also shows 
segmental preference in regard to the visceral 
organs. According to Gray's Anatomy, the 
afferent fibers that accompany the preganglionic 
and postganglionic fibers of the sympathetic 
system occur in a segmental arrangement. 
Painful stimuli to the viscera are carried back to 
the cord via the sympathetics (Fig. 6-7). When 
all clues are combined, knowledge of this 
segmentalization can assist in the diagnosis of 
visceral disorder. For example, pain fibers from 
the heart pass to the first five thoracic spinal 
cord segments, mainly through the middle and 
inferior cardiac nerves. Ischemia of the heart 
muscle often produces pain substernally, with 
radiation to the chest, shoulder, neck, jaw, and 
abdomen. 

Pain secondary to appendicitis is generally 
noted to be initially in the periumbilical region. 
Anatomically the appendix is not within this re-
gion of the abdomen. However, the innervation 
for the appendix is derived from the tenth tho-
racic segment, as is the area around the umbili-
cus. This segmental relationship demonstrates 
the intertwining of different regions anatomi-
cally. The typical progression of pain in the right 
lower quadrant of the abdomen only results 
when an inflamed appendix makes contact with 

a sensitive peritoneum in that region. This repre-
sents direct mechanical and inflammatory im-
pingement rather than a neurological pattern. 

Viscerosomatic Reflexes 

A viscerosomatic reflex is one in which disrup-
tion, irritation, or disease of an internal organ or 
tissue results in reflex dysfunction of a 
segmentally related musculoskeletal region. In 
1907, Louisa Burns, DO, attempted, through 
experiments on animals, to demonstrate the 
physiologic processes occurring in 
viscerosomatic and somatovisceral reflexes. By 
stimulating various visceral organs, she elicited 
contractions of segmentally related muscles. 
Irritation of the visceral pericardium and the 
heart muscle initiated contractions in the 
second through sixth intercostal and spinal 
muscles. Stimulation of abdominal organs 
similarly yielded results (Korr, Wilkinson, and 
Chornock, 1966, 1967; Korr, Chornock, Cole, 
and Wilkinson, 1967; Korr and Appeltauer, 
1970). The importance of these findings has yet 
to be determined, but it is readily apparent that 
disruption by compression would limit or 
eliminate any benefits obtained from this 
nutrition. With complete separation of the 
axon, Wallerian degeneration occurs and 
innervated fibers are lost. Interestingly enough, 
Dr. Still wrote about the "nerves of nourishment" 
as important in the maintenance of normal func-
tioning. An in-depth examination of his writings 
indicates that there was no confusion of vascular 
structures with nerves in regard to this observa-
tion. 

Facilitation 

Facilitation indicates that an area of impairment 
or restriction develops a lower threshold for irri-
tation and dysfunction when other structures are 
stimulated. Reflexes of either the somatosomatic 
or the viscerosomatic type may activate it. These 
low-threshold segments showed reflex 
hyperex-citability in response to pressure placed 
on the corresponding spinous processes, in 
response to pressure placed on the spinous 
processes of distant high-threshold segments, 
and in response to impulses from proprioceptors 
associated with positioning, from remote areas of 
skin, and from 

Inhibrted (extends) 

Stimulated (flexes)

Sensory nerve
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I FIG. 6-7 Segmentalization of sympathetic nervous system. 

higher centers (Denslow et a l , 1947) (Fig. 6-8). 
Facilitated segments are chronically hyperirrita-
ble and hyper-responsive. Muscles in the region 
are maintained in a hypertonic state, which con
stricts the available spinal motion. All of the sup
portive structures and their innervations may be
come afferent sources of facilitation. Reasonably, 
the neural controls would be expected to accom
modate to the high level of activity, and this does 

occur in some cases. According to one theory, 
the muscle spindles, which monitor muscle 
length through gamma neuron control, are im
properly set and therefore react inappropriately 
to stimuli. In comparison with messages sent 
from normally reactive neighboring neural tis
sue, messages sent from inappropriately reactive 
tissues are presented to the spinal cord and 
higher centers as confused. In other theories, the 
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• FIG. 6-8 Facilitated vertebral segment. (A) Facilitated segment (shaded region) shows increased activity. (B) Force 
or stress applied some distance away from facilitated segment produces increased activity of all levels but especially 
of the facilitated segment and the struck segment. (C) Both the stressed segment and the facilitated segment exhibit 
hyper-reactivity. 

spinal cord itself is considered able to adapt to 
the higher activity level and to channeling im-
pulses to the affected region as if it were a "neu-
rologic lens" (Korr, 1986). 

Nociception 

At a local level, pain can be appreciated by sev-
eral sensory endings that have a high concentra-
tion, especially in the skin. Local biochemical 
neuropeptides such as substance P, calcitonin 
gene-related peptide (CGRP), histamines, and 
interleukins mediate inflammatory changes and 
also increase local neural and tissue sensitivity. 
The fascia and adventitia of muscular blood ves-
sels have numerous unmyelinated group IV and 
small group III myelinated fibers. Pressure, 
stretch, prolonged contractions, thermal and 
chemical changes, and ischemia may excite or 
sensitize these fibers. There is a high concentra-
tion of nociceptive sensitive neurons in laminae 
I, II, IV, and X in the spinal cord. Some of these 
mediate local responses, and others project to 
the central nervous system via the 
spinothalamic, spinoreticular ,and 
spinohypothalamic tracts. Higher center 
involvement of the hypo-thalamus, the locus 
coeruleus, and the pituitary lead to involvement 

of neuro endocrine immune as well as cortex 
responses. The cyclic nature of pain 
inflammation restriction of motion 
contraction histo-chemical changes dys-
function is well known. The persistence of this 
recurring cycle depends on many factors, not the 
least of which is duration of the condition. 

Causes of Muscle Pain 

Muscle spasms of diverse origin can cause pain. 
Prolonged muscle contractions irritate the 
splinting muscle and the associated ligaments 
and tendons, producing further spasm and initi-
ating a pain cycle. The severity of the pain re-
flects the duration of a sustained contraction. 

Ischemia, or localized anemia caused by ob-
struction of blood at a specific site, is a 
well-known cause of muscle pain, occipital 
tension headaches, and intermittent claudication. 
Retention of irritating metabolites and waste 
products also causes muscle pain. Blood flow to 
the area must be increased to remove these 
substances. Proper delivery of oxygen, glucose, 
and other nutritive substances cannot occur if 
impedances persist. 
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Pain caused by trauma or irritation (e.g., by 
an osteophyte) can be alleviated with the use 
of therapies that decrease muscle tension and 
improve local tissue circulation, affording sub
jective and objective relief from pain and spasm. 

Some pain has been correlated to the exis
tence of interleukin substances that have been 
described as necessary members of an inflamma
tory healing cascade. Substance P has been found 
in elevated levels, especially in people with 
chronic myofascial pain syndromes. Medications 
such as capsaicin are thought to contribute to 
analgesic control of pain by blocking the forma
tion of substance P. 

Failure of calcium to accumulate in the sarco
plasmic reticulum, abnormal interaction be
tween the muscle fibril's actin and myosin, and 
anxiety may cause muscle pain. 

Manipulation 
The goal of manipulation is to restore the whole 
body to maximal functioning. There is no stan
dardized algorithm to be rigidly applied in all 
cases but rather is individually tailored to the 
patient. The discovery of somatic dysfunctions 
describes the regions to be treated. In the case 
of facilitated segments, whether one imagines re
setting the gamma gain or re-establishing a co
herent neural communication, the end goal is to 
bring about normal, comfortable motion. 

Somatovisceral reflexes produce unmeasured 
changes on the internal organs. Sympathetic 
stimulation may promote or maintain a disease 
process. Relief of this source, if performed early 
enough, should alleviate the symptoms and the 
disease process. The viscerosomatic reflex is less 
amenable to cure. Manipulating the affected 
soma should have a beneficial effect in reducing 
symptoms, but the overall effect on the visceral 
component is indeterminable at this time. If we 
postulate a "tape loop" that promotes the whole 
process, then anything that breaks the cycle is 
of importance. 

The changes created by osteopathic manipu
lative treatment are mediated at a local level but 
have the potential to be far-reaching and interac
tive. Proper control of muscle function depends 
on local excitation in conjunction with continu
ous feedback from the brain about muscle status. 

• PRACTICAL APPLICATIONS OF 
NEUROPHYSIOLOGY IN 
OSTEOPATHIC MANIPULATIVE 
TREATMENT 

Myofascial/Muscle Techniques 
1. Stretch reflex. Quick stretch of a muscle ex

cites the muscle spindle, causing reflex con
traction. To prevent this reflex, myofascial 
therapy is performed slowly for correction of 
contracted or contractured muscles. A quick 
stretch can be used if the goal of therapy is 
to stimulate muscle tone. 

2. Moist heat applied to muscle usually in
creases its elastic response to stretch. It also 
aids in increasing circulation. Dry heat is not 
as effective and does not penetrate as deeply 
as moist heat. The application of ice may 
seem to have a paradoxical effect, especially 
when one sees that heat increases local tissue 
relaxation and stretch. Cold has multiple ef
fects. It is an analgesic and when applied to 
a region may even increase local circulation. 
The timing in the application of one of these 
modalities may affect the response signifi
cantly. Heat in the initial inflammatory stage 
may actually increase localized edema. Cold 
may produce or increase muscle contraction. 
Applications of 15 or 20 minutes with equiv
alent latency periods may be more effective 
than constant use. Some patients even re
spond to alternating heat and cold. 

3. Connective tissue placed under prolonged 
mild tension shows plastic elongation. 

4. Servo-assist function of the muscle spindle 
reflex. If the extrafusal fibers contract less 
than the intrafusal fibers, then the muscle 
spindles will maintain a stretch reflex to fur
ther excite the extrafusal fibers. This tech
nique is used in active resistive myofascial 
therapy. 

5. Golgi tendon organ reflex. When tension 
on the tendon becomes extreme, the inhibi
tory effect from the tendon organ can become 
so great that it causes a sudden relaxation of 
the entire muscle. This technique is used in 
active resistive myofascial therapy. 

6. Reciprocal innervation. When a stretch re
flex excites one muscle, it simultaneously 
inhibits the antagonist muscle. Reciprocal 
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innervation is of use in active indirect 
myo-fascial therapy, with or without resistance. 
7. Crossed extensor reflex. When a stretch re-
flex excites one muscle, it simultaneously ex-
cites the contralateral antagonist muscle; the 
motion created crosses from one side of the 
spine to the other side in an X pattern. The 
crossed extensor reflex is helpful in active 
myofascial therapy, usually with isokinetic 
resistance. 

• COUNTERSTRAIN AND 
FACILITATED POSITIONAL 
RELEASE TREATMENTS 

The theories of counterstrain and facilitated po-
sitional release treatments are discussed in detail 
in later chapters. 

Prolonged shortening of a muscle allows 
shortening of the intrafusal (muscle spindle) and 
extrafusal fibers. The gamma motor neurons 
then increase their firing rate to maintain tone 
in the muscle, resulting in hypersensitive muscle 
spindle fibers in the shortened muscle. If the 
shortened, hypersensitive muscle is now length-
ened rapidly (the muscle spindle responds to 
length and rate of change of length), a reflex 
overstimulation of the alpha motor neurons will 
occur and muscle spasm will ensue. The sensory 
signals also travel to the higher centers of the 
CNS, which are not capable of interpreting them 
properly and thus respond with excessive 
gamma motor stimulation, which maintains the 
spasm. 

Reshortening the muscle allows the muscle 
spindle to shorten and resume normal firing. 
The CNS is now able to interpret the signals 
properly, so it resets its gamma motor neurons. 
This takes approximately 90 seconds to accom-
plish. 

Adding a facilitating force along the axial 
spine with the addition of passive positioning 
in muscle shortening may compress the muscle 
spindle and reduce and eliminate the firing of 
annulospiral and flower-spray endings and reset 
the gamma motor neuron influence in a more 
immediate fashion. 

• MUSCLE ENERGY TECHNIQUES 

Muscle energy treatment combines elements of 
the Golgi tendon reflex, reciprocal innervation, 

and elastic stretch. Muscle energy techniques 
that use the Golgi tendon reflex are much like 
active myofascial techniques in that extreme ten-
sion is used to create an inhibitory effect that 
will produce a sudden relaxation. 

To engage the mechanism, the physician 
must resist the patient's efforts with an isometric 
force after placing the muscle group or joint into 
its pathologic barrier. The patient contracts for 
3 to 5 seconds with sufficient minimal force to 
activate the local muscles. The Golgi organ initi-
ates reflexive relaxation of the muscle by inhibit-
ing the alpha motor neuron. After a brief period, 
the physician may slowly stretch the involved 
muscles and engage a new barrier. 

Direct muscle pull causes an elastic stretch, 
such as occurs during periods of relaxation be-
tween active contractions and also at the passive 
stretch administered at the end of muscle energy 
treatment. 

In reciprocal innervation when a stretch ex-
cites one muscle, it simultaneously inhibits its 
antagonist. 

• HIGH-VELOCITY LOW-AMPLITUDE 
THRUST 

Although it is not necessarily thought of as a soft 
tissue technique, high-velocity low-amplitude 
thrust (HVLA) may result in regional changes in 
the musculature. Usually the surrounding soft 
tissues should be relaxed before the technique 
is used. The effect of the quick thrust of low 
amplitude, as long as it does not initiate a stretch 
reflex, may be to reduce local proprioceptive and 
nociceptive impulses from the joint. The sudden 
restoration of normal movement may help in-
terrupt the cycle of pain-inflammation-restric-
tion of motion-contraction-histochemical 
changes-dysfunction. The full mechanism is not 
well understood. 

• FASCIAL RELEASE (MYOFASCIAL 
RELEASE) 

Fascia is a tissue that intimately covers all tissue, 
and the tension that results from spasm cannot 
separate the combination of fascia and muscle. 
As a substance that acts like a sheath and a col-
loid, fascia begins to show histochemical 
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changes after trauma or prolonged stress. Reso-
lution of somatic dysfunction must involve re-
versing such tensions. 

• INHIBITION/STIMULATION 

The theories concerning the process of inhibi-
tion are not well documented. One of the oldest 
techniques of manipulation, its application is 
very similar to, and perhaps no different from, 
accupressure. The physician grasps or pushes a 
location, usually with one or two fingers; some 
practitioners use elbows and large surface areas 
such as the forearm or palm of the hand. The 
pressure engaged is firm and constant. After a 
period of time, the tissue appears to soften and 
the patient may describe that pain or sensitivity 
has diminished. 

When this technique is applied to the tho-
racic or other spinal regions related to visceral 
innervation, the objective is to reduce stimula-
tion, sympathetic or parasympathetic, to an 
organ or system. Some theories stress that the 
effect is simply muscular and may be caused by 
localized ischemia. Others state that painful 
stimuli or muscular contraction reduces because 
of accommodation. Accommodation occurs 
many times during the day. A person who wears 
eyeglasses becomes unaware of the stimuli of the 
frame resting on the bridge of the nose. We be-
come less aware of our clothing as we proceed 
through the day. However, a collar or waistband 
that intermittently irritates may be more notice-
able than one, however tight, that is constantly 
irritating. 

Stimulation, also used for thousands of years, 
may be directed toward the muscle or the under-
lying structures. A flaccid muscle may be stimu-
lated to activity by pressuring or kneading. This 
may activate some of the stretch receptors, such 
as the muscle spindle apparatus, and the body 
of the muscle contracts. When used to address 
visceral concerns, the effect may be stimulation 
of the parasympathetic or sympathetic underly-
ing components. Stimulation in the suboccipital 
region or along the sacrum may initiate the for-
mer, whereas activity in the thoracolumbar spine 
may involve the latter. 

With either of these techniques, the physician 
may intend to accomplish a certain goal, but it 

is the patient's response that is important. 
Changes in health may not occur so much be-
cause of a simple "knob turning" approach. As 
physicians using manipulative medicine, we fa-
cilitate the individual's own ability to reset his 
or her condition back to the more normal, func-
tional state. 
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CHAPTER 

Structural Examination and 
Documentation 

Stanley Schiowitz and Dennis J. Dowling 

STATIC SYMMETRY 

Any observation of a patient that can be used to 
differentiate normal from abnormal function is 
an asset in determining a differential diagnosis. 
Changes in skin color, gait, or regional motion 
restrictions are used daily to this end. This chap-
ter describes ideal and variant postures of an im-
mobile, upright patient as seen in the sagittal, 
anterior, and posterior planes. The technique of 
structural examination and common causes of 
abnormal findings are described in the next sec-
tion. 

Sagittal Plane Symmetry 

In an ideal erect posture, a plumb line dropped 
from the ceiling along the body's midline would 
pass through the following points: 

1. Slightly posterior to the apex of the coronal 
suture 

2. Through the external auditory meatus 
3. Through the bodies of most of the cervical 

vertebrae 
4. Through the shoulder joint 
5. Through the bodies of the lumbar vertebrae 
6. Slightly posterior to the axis of the hip joint 
7. Slightly anterior to the axis of the knee joint 
8. Slightly anterior to the lateral malleolus 

Any deviation from these relationships is con-
sidered a normal variant or an abnormal postural 
relationship. 

• PHYSIOLOGIC CURVES IN THE 
SAGITTAL PLAN 

The adult has four normal sagittal curves, as fol-
lows: 

1. In the cervical region, Cl to C7, convex for 
ward, normal lordosis 

2. In the thoracic region, Tl to T12, concave 
forward, normal kyphosis 

3. In the lumbar region, LI to L5, convex for 
ward, normal lordosis 

4. In the sacral region, the fused sacrum, con 
cave forward 

These curves are physiologic and 
biomechanical and were created by the body's 
functional development. At birth, the cervical, 
thoracic, and lumbar vertebrae form one 
continuous kyphotic (concave forward) curve. 
As the cervical extensor muscles develop, 
allowing the head to stay raised, the normal 
cervical (convex forward) lordosis develops. As 
the child begins to stand and walk, the back 
muscles strengthen and normal lumbar 
lordosis (convex forward) is achieved. This 
process begins at approximately age 3 years 
and is fully developed by the age 10 years. 
The thoracic spine retains its kyphotic posture, 
but the angle of the curve is usually decreased. 

• TRANSITIONAL ARTICULATIONS 

The normal sagittal spinal curve changes from 
anterior convexity to anterior concavity and back 
at specific articulations: C7 on Tl, T12 on Ll, 
and L5 on the sacral base. These articulations 

53 

 

Pthomegroup

www.Pthomegroup.com


54 SECTION I • BASICS OF OSTEOPATHIC MEDICINE 

  

have special osteologic constructions that assist 
in maintaining balance and reduce local me-
chanical stress. A transition in the curve at any 
other articulation causes local strain and dys-
function. 

The sagittal spinal curves are interrelated in 
function. An increase in lumbar lordosis will re-
sult in increased thoracic kyphosis and increased 
cervical lordosis. In addition, the curves pro-
mote spinal flexibility and strength, allowing the 
spine to withstand stress. The spine has elastic 
properties under force, aiding the supporting 
function of the ligaments and muscles. A straight 
spine would transmit vector forces through the 
vertebral bodies, contributing to fracture. 

• SACRAL BASE RELATIONSHIP 

The normal angle between the lumbar spine and 
the sacral base is 25 to 35 degrees (in the sagittal 
plane). A greater or lesser angle will affect the 
lumbar curve and cause compensatory changes 
in the curves higher in the spine. Flexion of the 
sacrum in the sagittal plane increases lumbar lor-
dosis (anterior convexity). This will be accompa-
nied by a similar increase in thoracic kyphosis 
and cervical lordosis. Extension of the sacrum 
reduces the lumbar anterior convexity, decreas-
ing lumbar lordosis and providing a similar flat-
tening of the thoracic and cervical curves. 

• COMMON VARIATIONS IN 
SAGITTAL POSTURES 

Kypholordotic posture (Fig. 7-1 A) 

f. Head forward 
2. Cervical spine lordotic 
3. Thoracic spine kyphotic 
4. Scapulae abducted 
5. Lumbar spine lordotic 
6. Anterior pelvic tilt 
7. Hip joints slightly flexed 
8. Knee joints extended 
9. Plantar flexion of ankle joints in relation to 

angle of legs 
10. Anterior bulging of abdomen 

Swayback posture (Fig. 7-1B) 

1. Head forward 
2. Cervical spine lordotic, thoracic spine ky 

photic 
3. Decreased lordosis of lumbar spine 

 

4. Posterior tilt of pelvis 
5. Hip and knee joints hyperextended 

Flat back posture (Fig. 7-1C) 

1. Head forward 
2. Cervical spine has slightly increased lordosis 
3. Thoracic spine slightly kyphotic in upper 

portion, then flattens in lower segments 
4. Lumbar lordosis flattened 
5. Hips and knees extended. 

Military-bearing posture (Fig. 7-ID) 

1. Created by drilling in "chest out, stomach 
in" position 

2. Head tilted slightly posteriorly 
3. Cervical curve and thoracic curve normal 
4. Chest elevated, creating anterior cervical and 

posterior thoracic deviation from plumb line 
5. Increased lordosis of lumbar curve 
6. Anterior pelvic tilt 
7. Knees extended 
8. Ankles plantar flexed 

Anterior postural deviation (Fig. 7-1E) 

1. Entire body leans forward, deviating anteri 
orly from the plumb line 

2. Patient's weight supported by metatarsals 

Posterior postural deviation (Fig. 7-IF) 

1. Entire body leans backward, deviating pos 
teriorly from plumb line 

2. Balance maintained by anterior thrust of 
pelvis and hips 

3. Marked lordosis from mid-thoracic spine 
down 

Rotary posture (Fig. 7-1G) 

1. Body rotated to right or left 
2. Entire body may be involved, with rotation 

beginning from ankles and proceeding up 
3. Lateral alignment appears completely differ 

ent when viewed from right and left sides 
in scoliotic posture, rotation primarily of 
thorax, in direction of scoliotic convexity 

Lumbar lordosis 

1. Number of variations, described by increase 
in lumbar curve and height of curve 

2. Simple lordosis: lordotic curve increased 
but contained within the lumbar region 

3. High lordosis: lumbar lordotic curve passes 
into thoracic region, including half to two- 
thirds of thoracic spine in anterior convex- 
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A B C  
• FIG. 7-1 (A) Kypholordotic posture. (B) Swayback posture. (C) Flat back posture. 

ity; apex of curve moves upward toward 
first lumbar vertebra 

4. These described variations of posture are 
commonly created by changes in pelvic, hip, 
and knee angles, or by multiple combinations 
of muscle hypotonicities and hypertonicities. 

Localized Thoracic Flattening 

The examiner may find a localized area of tho-
racic spine, encompassing no more than three 
contiguous vertebrae, that exhibits severe flat-
tening of the usual kvphotic pattern. This rela-
tionship can occur at an area of change of direc-
tion of a scoliotic curve, such as a right convexity 
becoming a left convexity. If rotation in both 

directions is severe, then the spinous processes 
of the vertebrae involved will be rotated off the 
midline. Failure of these processes to point di-
rectly posteriorly causes the flattened appear-
ance. 

Localized thoracic flattening may also be 
caused by chronic somatic dysfunction in two 
contiguous vertebrae. The examiner should look 
for a segmentally related visceral-somatic reflex 
pattern as the underlying cause. Chronic visceral 
pathology can cause this condition. 

• POSTERIOR PLANE SYMMETRY 
In a completely symmetric posture (Fig. 7-2), a 
plumb line dropped from the ceiling to the floor 
would pass through the following points: 
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1. The inion 
2. The midline of the vertebrae 
3. The midline of the sacrum 
4. The midline of the coccyx 
5. A point midway between both medial mal

leoli 

Scoliosis 

Muscles and ligaments balance the spine bilater
ally. A second group of muscles maintains the 
position and alignment of the scapular girdle 
with respect to the spine. A difference in func
tion between muscles and ligaments on the two 
sides of the spine will pull the spine out of align
ment. The spine is not rigid but is made up of 

multiple maneuverable vertebral links. In re
sponse to asymmetric pull, one or more verte
brae will move from the position of symmetry. 
This vertebral motion can occur in three 
planes—the sagittal plane (flexion, extension), 
horizontal plane (rotation), or frontal plane 
(side-bending—and always represents a combi
nation of multiple planar motions. 

Scoliosis is defined as an appreciable devia
tion of a group of vertebrae from the normal 
straight vertical line of the spine, as viewed in 
the posterior plane. Scoliosis can be structural 
(organic) or functional. A structural curve is 
fixed when the patient side-bends into the con
vexity of the curve and it does not straighten 
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• FIG. 7-2 Posterior view of the body. An ideal plumb 
line alignment is shown. 

out. A functional scoliotic pattern will correct 
with side-bending. If an acute muscle 
con-tracture is causing a scoliotic appearance, 
placing the patient in the prone position will 
straighten the curve. A functional scoliotic curve 
that remains uncorrected for a number of years 
can give rise to musculoskeletal changes and be-
come a fixed structural curve. 

Harrison Fryette, in Principles of Osteopathic 
Technique, discussed specific coupled motion 
patterns. Of relevance here, when the spine is at 
rest, normal lateral flexion in one direction will 
cause the vertebral body to rotate in the opposite 
direction. (This rule applies only to the thoracic 
and lumbar regions.) If a group of vertebrae 
side-bend toward the right, the vertebral bodies 
will 

rotate to the left. If this vertebral position is fixed, 
the patient would have a scoliotic curve. The 
scoliosis is said to have a left convexity. The 
spinous processes are deviated to the right of the 
midline and the left transverse processes are ro-
tated posteriorly. If the thoracic region is in-
volved, the rib cage will rotate and side-bend 
with the vertebrae. The ribs will be more poste-
rior and separated on the left side. The scapular 
girdle may follow the rib cage in its displace-
ment. Muscle imbalance, representing unilateral 
hypotonicity or hypertonicity, will create scoli-
otic patterns. The examiner must be aware of 
the line of force of the muscles involved, and of 
the complexity of multiple muscle actions at one 
region. The assignment of cause or effect to pos-
tural changes requires a thorough understanding 
of functional anatomy 

What happens to the spine when the sacral 
base is not level? In the frontal plane, sacral base 
unleveling will cause a lumbar scoliotic pattern 
convex in the direction of the inferior sacral side, 
if the spine is flexible. The convexity may con-
tinue up through the thoracic region to create 
one thoracolumbar C-shaped scoliotic curve 
(Fig. 7-3). The body tries to compensate for the 
imbalance created by the C curve by creating a 
secondary, compensatory curve above the first 
lumbar curve. The side of convexity of the sec-
ond curve is opposite that of the primary curve, 
producing an S-shaped curve (Fig. 7-4). Addi-
tional compensatory scoliotic curves can develop 
higher in the spine, into the cervical region, with 
alternating convexities. Because the body always 
attempts to maintain the eyes on a level plane, 
the last compensatory maneuver may be 
side-bending of the head. The body waist crease 
lines usually follow the pattern of the largest 
scoliotic asymmetry. The waist crease would 
have the most acute angle at the site and side of 
the greatest lateral flexion concave curve. 

Factors That Commonly Influence or 
Cause Scoliosis 

(See also Chapter 45) 

1. Structural or organic scoliosis—all causes 
2. Bone deformities caused by congenital, trau 

matic, or disease conditions. 
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• FIG. 7-3 C-shaped curve caused by sacral base 
unleveling, posterior view. 

• FIG. 7-4 S-shaped curve compensating for 
thoraco-lumbar scoliosis, posterior view. 

  

3. Muscle tone changes caused by hypotonicity, 
hypertonicity, hypertrophy, or atrophy 

4. Postural changes created by habits or occupa-
tion 

5. Unilateral structural changes: short leg or 
unilateral flat foot or pronation; tibial torsion, 
knee deformity, or hip deformity; sacral tor-
sion or pelvic torsion 

6. Somatic dysfunctions 
7. Compensatory and noncompensatory fascial 

patterns 

• COMMON VARIATIONS OF 
FRONTAL POSTURES 

1. Right-handedness 
a. Upper thoracic scoliosis, concave to right 
b. Right shoulder lower than left 
c. Right buttock deviated away from midline 

Left-handedness 
a. Upper thoracic scoliosis, concave to left 
b. Left shoulder lower than right 
c. Left buttock deviated away from midline 
S-type compensated structural scoliosis 
a. The lumbar and thoracic scoliotic convex-

ities are in opposite directions 
b. The rib cage will rotate posteriorly with 

the thoracic convexity 
c. The shoulders may be level 
d. The iliac crest heights may be level 
e. The buttocks are not deviated away from 

the midline 
C-type compensated structural scoliosis a. 
Thoracic and lumbar scoliotic convexity 
form one continuous curve in same direc-
tion 
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b. Rib cage rotated posteriorly with thoracic 
convexity 

c. Buttocks not deviated away from midline 
d. Iliac crest heights may be level 

5. Lateral pelvic tilt functional curve, cephalad 
on right, C-type 
a. Thoracic and lumbar curves continuous 

and convex to left 
b. Scapula lower on right 
c. Rib cage rotated posteriorly on left 
d. Waist crease has more acute angle on right 
e. Neck laterally tilted to left 

6. Lateral pelvic tilt functional curve, cephalad 
on right, S-type 
a. If compensated, should act as described 

in item three, except that iliac crest height 
is higher on right 

7. Unilateral  erector  spinal  muscle  
hypertonicity 
a. Side-bending of spine in direction of 

hypertonic muscle 
b. Scoliotic convexity in opposite direction 
c. Elevated iliac crest on side of hypertonicity 
d. Placing   patient   prone   should   

change above findings 
8. Unilateral upper trapezius muscle hyperto-

nicity 
a. Head tilted toward side of hypertonic 

muscle 
b. Shoulder girdle elevated on affected side 
c. Scapula on hypertonic muscle side rotated 

upward and slightly adducted 

The patterns of asymmetry described in this 
chapter are not all-inclusive. The body exhibits 
various biomechanical responses to all factors 
that influence the musculoskeletal system. 

• TECHNIQUE OF STATIC 
SYMMETRY EXAMINATION 

A postural examination begins with the patient 
and physician in a fixed, reproducible position, 
so that observations may be correlated with ob-
servations made on future examinations. The pa-
tient stands on a level surface, without shoes. All 
extremities should be in full extension. The feet 
are placed 6 to 8 inches apart with the heels in 
the same frontal plane and the toes abducted 
approximately 15 degrees. The physician stands 
facing the aspect of the patient to be evaluated 

(front, back, or side) and at a sufficient distance 
to permit a complete body view. In the course 
of the examination, the physician will step closer 
to observe local areas of interest. The examiner's 
eyes should be at the level of the part being 
viewed, which may entail crouching or kneeling 
during evaluation of lower body portions. Light 
palpation may be used, too. Observations are 
highlighted in Figure 7-5. 

Posterior View 

For posterior inspection, a good method is to 
observe the patient in the following sequence: 

Distant Evaluation, Posterior View 

1. General observation of gross body symme-
try and asymmetry 

2. Achilles tendon 
3. Medial malleoli 
4. Popliteal lines 
5. Gluteal creases 
6. Greater trochanters 
7. Posterior superior iliac spines 
8. Heights of iliac crests 
9. Thoracolumbar spines for deviations from 

midline symmetry, or flattening 
 

10. Waist creases 
11. Level of inferior angles of scapula, abduc-

tion-adduction 
12. Rib cage rotation or scapular rotation 
13. Level of shoulders 
14. Level of fingertips 
15. Deviation of cervical spine and skull from 

midline 
16. Level of earlobes 

Note the following factors: 

a. Head 
b. Earlobes 
c. Neck 
d. Shoulders 
e. Shoulder girdles 
f. Spine 
g. Rib cage 
h. Waist crease lines 
i. Iliac crests 
j. Gluteal creases 
k. Fingertips 
1. Popliteal creases 

m. Achilles tendons 
n. Heels 
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Anterior view Posterior view 

• FIG. 7-5 Points of interest on the static symmetry examination. (A) Anterior view. (B) Lateral view. (C) Posterior 
view. 

After gaining an overall impression, the ex-
aminer steps within arm's length of the patient 
and adds palpation to confirm visual observa-
tion. The sequence of observations is repeated. 

Close Evaluation With 
Palpation—Posterior View 

1. Is the head straight? Palpate the inion. Is it 
in the midline? 

2. With one finger on the inion, place a finger 
of the other hand at the gluteal cleft. Are 
they in a line vertically to each other? 

3. Touch the earlobes; measure their heights. 
Touch the tips of the mastoid bones. Are 
they level? 

4. Are the neck and head tilted? 
5. Put one finger of each hand on the right and 

left trapezius muscles where the neck meets 
the trunk. Are they level? 

6. Slide those fingers laterally to the top of each 
acromium process. Are they level? 

7. Place one finger at the inferior angle of each 
scapula, at approximately the level of the 
seventh thoracic vertebra. Are they level? 

 

8. Move both fingers up the vertebral borders 
of the scapulae to the medial aspect of their 
spines. Are they level? 

9. Place a palm flat on the posterior surface of 
each scapula, with your fingers resting on 
the superior scapular border. Are the scapu-
lae rotated? Are they level? 

 

10. Have the patient bend forward. Slide your 
palms over the angles of the ribs. Is there 
an exaggerated rib hump indicating 
scoliotic convexity? 

11. Place one finger on the spinous process of 
the first thoracic vertebra. Slide it down the 
spine, one vertebra at a time, to the sacrum. 
Are the spinous processes symmetric with 
respect to each other in all three planes? 

a. Frontal plane—feel for deviation from 
the midline. 

b. Sagittal plane—feel for depression or 
prominence. 

c. Horizontal  plane—feel  the  space 
between the tips of the spinous 
processes. 
Are they equal? 

d. Do areas of the spine seem flat? 

Lateral 
malleol 
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12. Follow the waist crease lines. Are the angles 
equal? Does the more acute angle coincide 
with the concavity of a spinal scoliosis? 

13. Measure the posterior superior iliac spines 
bilaterally. Place your thumb or index finger 
at each dimple in the lower back. Identify 
the most prominent (posterior) bony point. 
Bend down by flexing your knees, so that 
your eyes are at finger level. Note the fol
lowing: 

a. Are they at the same height? 
b. Are they of the same depth? 

14. Move these fingers up the iliac crest until 
they are resting on the uppermost portion 
of the ilium bilaterally. Are the crest heights 
level? 

15. Place a finger of each hand at the gluteal 
lines. Move your eyes to that level. Are the 
lines level? 

16. Bend down further and measure the heights 
of the popliteal lines. Are they level? 

17. Measure the distance from the fingertips to 
the floor. 

18. Trace each Achilles tendon to its insertion. 
Are they bowed or straight? 

Anterior View 
The sequence for anterior observation is as fol
lows: 

Distant Evaluation, Anterior View 
1. General observation of gross body symme

try and asymmetry 
2. Medial longitudinal arches 
3. Medial malleoli 
4. Patellae 
5. Greater trochanters 
6. Anterior superior iliac spines 
7. Heights of iliac crests 
8. Waist creases 
9. Rib cage angle 

10. Rib cage rotation 
11. Nipple levels—males or children only 
12. Level of shoulders 
13. Level of fingertips 
14. Deviation of cervical spine and skull from 

midline 
15. Level of earlobes 
16. Level of eyes 

Note the following factors: 

a. Head 
b. Eyes 
c. Neck 
d. Chin 
e. Shoulders 
f. Clavicles 
g. Chest wall 
h. Rib angle 
i. Nipples 
j . Umbilicus 
k. Iliac crests 
1. Patellae 

m. Fingertips 
n. Medial malleoli 
o. Medial arches 

After completing the general evaluation, the 
examiner moves forward and adds palpation to 
confirm visual observations. 

Close Evaluation With 
Palpation—Anterior View 

1. Is the head straight? Palpate the level of the 
earlobes. 

2. Are eyes level? 
3. Is the chin deviated from midline? 
4. Palpate and measure the shoulder heights 

at the top of the acromium processes. Are 
they level? 

5. Palpate and measure the clavicle heights. 
Are they level? 

6. Note chest wall symmetry and rotation. If 
asymmetric, does it match the posterior 
view findings? 

7. Note nipple heights (men and children 
only). 

8. Measure the rib cage angle and the angle of 
the arm at the elbow. 

9. Is the umbilicus at the midline? Are there 
scars on the abdomen? 

10. Palpate the waist crease lines and note their 
length and angle. 

11. Palpate the anterior superior iliac spines and 
note their heights and anterior posterior ori
entation (examiner's eyes at that level). 

12. Follow the iliac crests to their greatest 
heights and measure them (examiner's eyes 
at that level). Are they equal? 
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13. Palpate the superior aspect of both patellae 
and measure their heights (examiner's eyes 
at that level). Are they level? Do they point 
anteriorly, medially, or laterally? 

14. Measure the heights of the tips of the fingers 
from the floor. Are they equal? Are the 
hands internally rotated? 

15. Measure the heights of the lowest aspect of 
each medial malleolus from the floor. Are 
they equal? 

16. Measure the height of each medial arch. Are 
they equal? 

Sagittal Plane View: Distant Evaluation, 
Sagittal View 

1. Head 
2. Cervical curve 
3. Cervical-thoracic junction 
4. Thoracic curve 
5. Thoracolumbar junction 
6. Lumbar curve 
7. Lumbosacral junction 
8. Sacral curve 
9. Shoulders 

 

10. Hips 
11. Knees 
12. Ankles 
13. Anterior silhouette, chest to abdomen 

With these observations in mind, the exam-
iner moves forward and adds palpation to con-
firm visual observations, reproducing the se-
quence of evaluation. 

Close Evaluation With 
Palpation—Sagittal Plane View 

1. Is the head displaced anteriorly? 
2. Is the anteroposterior cervical curve exag-

gerated or flattened? 
3. Is the transition from the cervical lordosis to 

thoracic kyphosis a smooth minimal curve? 
4. Is the upper thoracic posterior convexity in 

creased? 
5. Is the thoracic posterior convexity a smooth 

curve? Is its kyphosis exaggerated? Do seg-
ments seem flattened? 

6. Is the thoracolumbar junction at the articu-
lation of the 12th thoracic and first lumbar 
vertebrae? Is the transitional curve smooth? 

 

7. Is    the    lumbar    anteroposterior    
curve 
smooth? Is it exaggerated or flattened? 

8. Is the lumbosacral junction a smooth transi-
tional curve? Does the lumbosacral angle 
appear normal? 

9. Is there marked posterior angulation of the 
sacrum? 

 

10. Look directly at the nearest shoulder. Is it 
forward, depressed, rotated? Can you see 
the other shoulder without moving your 
head? 

11. Repeat the same examination with the scap-
ulae and rib cage. Are they rotated? 

12. Is the body rotated? 
13. Bend down and look at the hips. Are they 

rotated? Are they fully extended? 
14. Look at the knees. Are they rotated? Are 

they fully extended?  Are  they 
hyper-extended? 

15. Look at the ankles. Are they rotated? 
16. Look at the anterior silhouette. What is the 

shape and position of the chest? What is the 
relationship of the chest to the abdomen in 
position and size? 

17. Does the body seem displaced from the 
midline anteriorly or posteriorly? 

• FACTORS THAT COMMONLY 

INFLUENCE THE SAGITTAL CURVES 

Osseous-Muscular Factors 

1. Bone deformities, of which the most common 
result from: 
a. Congenital deformities of the vertebrae 
b. Trauma creating fracture or dislocation 
c. Diseases such as tumors, infections, and 

osteopenia/osteoporosis 
2. Ventral or dorsal muscle tone changes, com-

monly caused by: 
a. Muscle disuse or atrophy secondary to 

neurological disease, immobilization, or 
age 

b. Obesity or pregnancy, creating abdominal 
muscle stretch 

c. Contracture of muscles due to bumps, 
overdevelopment, injuries, or 
viscerosomatic reflexes 

Structural-Mechanical Factors 

1. Change in location of transitional areas of the 
sagittal curves, commonly caused by: 
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a. Congenital vertebral formation 
b. Sacral base imbalance in the sagittal or 

frontal plane 
c. Localized regional scoliotic patterns 
d. Organic kyphoscoliosis 
e. Wearing high-heel shoes 
f. Habit or occupation 

2. Endomorphic   characteristics   (usually   
increase the lordotic curve) 

3. Hereditary characteristics (increase lordotic 
curve) 

4. Foot defects such as pronation or calcaneal 
valgus (increase lumbar lordosis) 

5. Genu valgus or varus  (influences lumbar 
curve) 

6. Hip joint changes such as femoral ante/retro- 
version or femoral valgus/varus (influence 
lumbar curve) 

7. Localized   somatic   dysfunctions   
(flattened 
thoracic kyphosis) 

• GENERAL CONSIDERATIONS 

In all close examinations, the examiner should 
use palpation whenever it can help confirm vis-
ual observations. The eyes should be at the level 
of the body part observed during close examina-
tions. Looking up or down can distort the find-
ings. The examiner may bend down by flexing 
the knees or sit in a suitable chair. 

The first observations should be from a dis-
tance. The examiner first develops a sense of 
body symmetry and then uses closer observation 
and palpation to confirm or rule out initial 
impressions. 

• DOCUMENTATION 

As with other entries for medical record-keep-
ing, details as to the structural findings should 

be recorded as pertinent positive and negative 
components relevant to the patient's condition. 
Documentation in a patient's chart is for the pur-
pose of recording progress or changes over time 
and as a means of communicating to other 
osteopathic physicians and other health 
personnel. Specifics as to the deviation from 
normal, the side of asymmetrical findings and 
common references should be included. 
Occasionally, a pictorial representation may 
summarize the findings more easily than 
prolonged written descriptions. 

When providing documentation on a pa-
tient's chart, common nomenclature and abbre-
viations should be used. For example, "R" indi-
cating "right" and "L" indicating "left" is easily 
understood by anyone reading the chart; "HM" 
for "hypertonic muscles" would not be. 

For the common abbreviations used for so-
matic dysfunctions, see Chapter 4. 
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CHAPTER 

Palpation 

Eileen L DiGiovanna 

Palpation is a particularly important means of 
uncovering information. Palpation can disclose 
subtle changes in the texture of the soft tissues 
of the body—the skin, fascia, muscles, liga-
ments, and tendons. Tissue changes that occur 
in response to the effects of sympathetic 
innervation may be manifested by an increase 
or decrease in skin temperature or moisture. 
Edema of the underlying soft tissues will 
produce a palpable bogginess. Changes in the 
quality of joint motion may be felt before they 
produce visible symptoms. Deeper palpation is 
used to search for masses, outline organ size 
and consistency, test muscle tone, and feel the 
impulse of the heart. 

During palpation, the physician concentrates 
on the sensations received through the fingers 
and hands. The distribution and depth of recep-
tor organs determine which part of the hand is 
most useful in specific tests. Because the heat 
receptors lie deep, the ulnar or dorsal aspect of 
the hand (where the skin is thinner than on the 
palms) should be used to test for temperature 
changes. Touch receptors such as Merkel's disks 
and Meissner's corpuscles are most numerous in 
the pads of the fingers, making these the most 
sensitive areas. 

Observation is an important aid to palpation. 
The area being examined should be inspected 
for color changes (pallor) or erythema (redness). 
Increased erythema may indicate infection or in-
flammation and commonly occurs with acute so-
matic dysfunction. Pallor may occur with 
chronic somatic dysfunction. Areas of 
hyperpigmentation may be significant. The 
physician 

should also look for signs of trauma, such as 
scars, bruises, lacerations, abrasions, and swell-
ing. Blemishes or masses on the skin's surface 
should be noted. 

• PALPATION OF THE SKIN AND 
SOFT TISSUES 

The following is an organized approach to the 
development of palpatory skills. Practice each of 
these until you feel comfortable with your find-
ings. 

Temperature Changes 

1. Palpate lightly. Pressure or friction causes 
vasodilation, creating temperature changes. 

2. See which area of the hand is most sensitive 
to temperature: the back or side of the hand, 
the fingertips, the wrist. (Thinner-skinned 
areas are most sensitive.) 

3. Palpate various areas of the back to discrimi-
nate temperature differences. The thoracic 
area is usually warmer because of the under 
lying heart and great vessels. Compare the 
skin temperature of various body regions in 
several individuals. 

Evaluation of Skin Drag 

1. Slide fingertips lightly across the surface of 
the skin to see if any drag can be felt on the 
fingertips. 

2. Increased drag may be caused by a fine film 
of moisture. 

3. A decrease in drag may be caused by exces- 
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sive moisture, oily skin, or abnormally 
atrophic skin. 

Evaluation of Skin Texture 

1. Palpate for roughness or smoothness. Com-
pare individual skin differences.  

2. Feel for sebaceous activity (.oiliness).  

3. Try palpating through cloth to get the feel 
of its effect on reception of sensation by the 
hand. 

Palpation of Fluid in Tissues 

1. Excess fluid in tissues is called edema. Edema 
results in a spongy or boggy feel to the tis-
sues. Edema of significant proportions may 
accumulate over the sacrum or anterior as-
pect of the lower legs and ankles. It is also 
found in hives or welts. 

2. Soft tissues involved in acute somatic dys-
function will have some edema. Try to pal 
pate the bogginess of the tissues. 

Turgor (Elastic Rebound of the Skin) 

1. Pick up the skin and then release it. 
2. Observe how it returns to its former tautness. 

If the skin returns to its original state immedi-
ately, it has normal turgor. If the skin remains 
tented, it has poor turgor. 

3. Lack of turgor is found in dehydration, aging, 
and certain metabolic diseases. 

Evaluation of Erythema (Red Reflex) 

1. Rub the skin with the fingers in a firm stroke. 
Observe for blanching (whiteness) or 
erythema (redness). Note the length of time 
required for the skin color to return to 
normal. 

Note: Are both sides equally red? Does the 
redness fade equally? Does one side remain red 
longer than the other? Areas of acute somatic 
dysfunction tend to remain red longer. 
Chronic-ity of the somatic dysfunction tends to 
lead to blanching of the skin that persists for a 
time. 

Tenderness 

Tenderness is a subjective rather than an objec-
tive finding. Palpation of certain areas may cause 
the sensation of pain to the patient. This is 

known as tenderness. Because it is subjective, 
this finding is not as reliable as the objective 
findings of the physician. 

Layer-By-Layer Palpation 

During palpation, it is helpful to mentally visual-
ize the depth of palpation. A. gradually in-
creasing pressure of the fingertips gives the sen-
sations and textures of structures deeper and 
deeper in the body. Looking at an anatomical 
atlas while palpating a region assists in learning 
the feel of various structures of the body. 

Subcutaneous Tissues 

Beneath the surface of the skin lie the subcutane-
ous tissues, consisting of various connective tis-
sues, fascia, and fat. These tissues normally have 
a slightly spongy feel. Edema fluid may collect 
here and produce a "doughy" feel. Sometimes 
these tissues will "pit" with pressure. The pitting 
will remain for a time and is almost always indic-
ative of edema. Pitting may be observed when 
pressure is applied to edematous ankles or 
sacrum. 

In the subcutaneous tissues lie some of the 
superficial blood vessels. Palpate veins over the 
back of the hand or in the antecubital fossa. Oc-
clusion with a tourniquet makes the veins more 
prominent. Note the springy feel. Palpate the ra-
dial and carotid arteries. Note that they are much 
firmer than unoccluded veins. Palpate the back 
for any abnormal tensions in the subcutaneous 
tissues. This may indicate contracture or fibrous 
changes of the fascia. 

Muscle 

Muscle tissue consists of bundles of fibers ar-
ranged in parallel fashion. 

1. Press more deeply into the tissues until you 
contact the firmer muscle tissues. 

2. Select several large muscles (trapezius, bi-
ceps, sternocleidomastoid, deltoid) and fol-
low the directions of their fibers to the muscle 
attachments. 

3. Palpate the paraspinal muscles, feeling for the 
following: 
a. Tone: The normal feel of a resting muscle 

(if palpation is too rough, it may change 
the tone): 
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(1) Hypertonic—an  increase  in  
normal tone 

(2) Hypotonic—a decrease in normal tone 
(3) Atonic—no   tone;   a   limp,   

flaccid muscle 
b. Contraction: Normal tension built up in 

muscle as it shortens 
c. Contracture: Abnormal fixing of a muscle 

in   a   shortened   position   with   
fibrous changes in the tissue 

d. Spasm: Abnormal contraction maintained 
beyond physiologic need 

e. Bogginess: Increased fluid in a hypertonic 
muscle; feels like a wet sponge 

f. Ropiness: Cord-like or rope-like feel to a 
muscle  that has been chronically con 
tracted 

g. Stringiness:   A   finer   version   of  
ropiness—the muscle feels as if it were 
made of tense strings 

Tendons 

Tendons are fibroelastic strands of connective 
tissue attaching muscle to bone. 

1. Palpate the Achilles tendon at the heel and 
the biceps tendon at the elbow. 

Note the firmer feel of these tissues as com-
pared to muscle. 

Ligaments 

Ligaments are tough fibrous bands that connect 
bone to bone. Because they lie very deep, they 
are difficult to palpate. Some are not accessible 
to palpation. 

1. The lateral collateral ligament of the knee 
may be palpated by asking the patient to 
cross his or her legs so that one ankle lies on 
the knee of the other leg. The knee should 
be flexed and the thigh externally rotated. 
The ligament may be palpated crossing the 
joint space laterally and slightly posteriorly. 
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CHAPTER 

The Role of Exercise in Osteopathic 
Management 

Stanley Schiowitz and Albert R. DeRubertis 

The average physician, before prescribing a 
specific drug, will have arrived at a working di-
agnosis and a therapeutic plan. The physician is 
expected to know the appropriate drug dosage, 
its side effects, its compatibilities with other 
drugs, and its effects on other clinical entities 
that the patient might have. 

These minimal requirements of physician ca-
pability hold equally true in the prescription of 
exercise as a therapeutic modality. All physicians 
encounter patients who are voluntarily pursuing 
some form of exercise or for whom an exercise 
program should be prescribed. This chapter ad-
dresses the primary care physician's use and pre-
scription of exercise therapy for musculoskeletal 
dysfunctions. 

It is recommended that the reader review the 
discussion of the functional anatomy of muscle 
as described in General Anatomic Considera-
tions, Section I, Chapter 5. 

Classification of Exercise 

1. Isotonic. A dynamic exercise with a constant 
load. The resistance is the product of the load 
and the resistance arm (moment arm) and, 
therefore, is not constant. 

2. Isokinetic. A dynamic exercise in which the 
speed of motion is controlled by varying the 
resistance. 

3. Isometric. A static exercise in which the 
muscle contracts with little or no shortening 
(static contraction). 

Note: The example of elbow flexion by con- 

traction of the biceps with a weight held in the 
palm can be described as follows: 
1. As flexion proceeds from a position of 90 de-

grees, the moment arm lessens; therefore, the 
resistance lessens. If the contraction force of 
the biceps is maintained constant, then the 
speed of flexion will correspondingly in 
crease. This is an example of isotonic exer-
cise. 

2. If, as the moment arm lessens, the weight in 
the palm correspondingly is increased, then 
the resistance continually increases with flex 
ion. The speed of flexion will remain con-
stant. This is an example of isokinetic exer-
cise, which can only be performed by using 
machines designed for this purpose. 

3. If the weight in the palm were too heavy to be 
moved, then as the biceps contracted, flexion 
would not be created, the muscle would not 
change its length, and the moment arm and 
resistance would be constant. This is an ex 
ample of isometric exercise. 
Isokinetic exercise increases the work a muscle 

can do more rapidly than either isometric or iso-
tonic exercise. It is more efficient. Isometric exer-
cise should be used when motion of the joint is 
contraindicated or creates pain. For skill train-
ing, the best form of exercise is isotonic repeti-
tion of the motions needed in performing those 
skills. 

Indications for Exercise Therapy 
1. To develop a sense of good postural align-

ment 
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2. To relax or lengthen contracted or shortened 
musculature 

3. To achieve flexibility of joint motion within 
its normal range of motion 

4. To increase muscle strength as needed to at-
tain and maintain proper function. 

Other chapters of this book describe methods 
for determining if these indications exist: static 
symmetry scan, regional motion testing, joint 
motion testing, palpation, and intersegmental 
motion testing. The only dysfunction testing not 
yet described is that used for muscle strength. 

Testing for Muscle Function 
(Strength-Contractility) 

The general procedure for strength testing is to 
direct the patient to concentrically contract the 
muscle to be tested and then quantitatively mea-
sure the results and classify the findings. 

1. Procedure for strength testing 
a. Place the segment in a completely relaxed 

position with minimal influence of gravity. 
b. Position the segment of the body involved 

so that the motion being tested can occur. 
c. Have the patient contract the involved 

muscle in an attempt to achieve concentric 
contraction and joint motion. 

d. Evaluate results. 
2. Classification 

a. No contraction at all—grade 0. 
b. Contraction felt by examiner's fingers, but 

no motion—grade 1. 
c. Contraction with motion not against grav-

ity—poor—grade 2. 
d. Contraction with motion against gravity 

but not resistance—fair—grade 3. 
e. Contraction against gravity but not fully 

against resistance—fair—grade 4. 
f. Full contraction against both gravity and 

resistance—excellent—grade 5. 

Inactivity and Hypokinetic Disease 

Kraus and associates reported on studies per-
formed to measure strength and flexibility of the 
trunk and leg muscles in children. Whereas only 
8.7% of European children failed this test, 
57.9% of American children failed. The poor 

American showing may be explained by the high 
degree of mechanization available. 

In addition to mechanization, civilization has 
inhibited the "fight or flight" response. Urban-
ized humans live in an almost constant alert reac-
tion phase. This imbalance in our lives—exces-
sive unresolved stimulation—combined with 
insufficient exercise keeps us living in a poten-
tially pathogenic environment. 

The terms tension neck, tension headache, and 
tension back pain are common to the primary care 
physician. These syndromes are difficult to diag-
nose and even more difficult to treat. A 
multifactorial approach, incorporating behavior 
modification with relaxation and lengthening 
exercises, is advisable. Prevention by means of 
global relaxation and lengthening exercises and 
stress modification techniques should begin in 
childhood and continue throughout life. 

Kraus-Weber Test (Modified) 

The modified Kraus-Weber test is a scanning 
procedure for evaluating groups of muscles act-
ing together to perform specific body motions. 
Tests f through 5 primarily evaluate muscle 
strength. As the primary agonist muscles are 
contracted, the antagonist muscles are stretched. 
Contracture of these antagonist muscles might 
lead to a false interpretation of agonist muscle 
weakness. Tests 6 and 7 primarily test for muscle 
shortening (loss of extensibility). 

Physicians treating musculoskeletal dysfunc-
tions should use some form of screening to assist 
in prescribing effective exercise therapy. Numer-
ous other tests are available, in addition to the 
ones described here. 

Test 1 tests upper abdominal-psoas muscle 
strength (Fig. 9-1): 

f. Patient position: Supine, with hands folded 
across chest and legs fully extended. 

2. Physician position: At foot of table holding 
patient's feet down. 

3. Patient is instructed to curl head and body 
up, off the table. If the back is elevated 30 
degrees or more off the table, then the upper 
abdominal   muscles   are   functioning   
adequately. If the back is elevated more than 
60degrees to the fully upright position, 
psoasmuscle strength is being used and 
tested. 
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• F I G . 9-1 Test of upper abdominal, psoas muscle 
strength. 

Test 2 tests abdominal muscle s t rength with
out psoas involvement (Fig. 9-2): 

1. Patient posit ion: Supine, with hands folded 
across chest, h ips and knees flexed, with feet 
flat on table. 

2. Physician posit ion: Holding patient 's feet 
down flat on table. 

3. Patient is instructed as before to curl the body 
up to a seated posit ion. 

4. Measure degree of compliance. 

Test 3 tests lower abdominal muscle s trength 
(Fig.9-3): 

1 . Patient posit ion: Supine with hands behind 
neck and bo th legs extended. 

2. Physician posit ion: At head of the table, 
holding patient 's shoulders to the table. 

3. Patient is instructed to lift bo th feet off the 
table, with legs extended, to a height of 10 

• F I G . 9-2 Test of upper abdominal muscle strength 
without psoas involvement. 

• F I G . 9-3 Test of lower abdominal muscle strength. 

inches, and to hold this posi t ion for 10 sec
onds . 

4. Measure degree of compliance. 

Test 4 tests uppe r back muscle s t rength (Fig. 
9-4): 

1. Patient pos i t ion: Prone, wi th pillow u n d e r 
a bdomen , legs fully extended, h a n d s clasped 
beh ind back. 

2. Physic ian posi t ion: At foot of table, ho ld ing 
patient 's h ips and legs d o w n to table. 

3. Patient is ins t ructed to raise his chest and 
a b d o m e n off the table and hold this posi t ion 
for 10 seconds. 

4. Measure degree of compl iance . 

Test 5 tests lower back muscle s t rength (Fig. 
9-5): 

1. Patient pos i t ion: Prone, with pil low u n d e r 
abdomen , legs fully extended, h a n d s clasped 
beh ind neck. 

• F I G . 9-4 Test of upper back muscle strength. 
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• F I G . 9-5 Test of lower back muscle strength. 

2. Physic ian posi t ion: At head of table ho ld ing 
patient 's shoulders down . 

3. Patient is instructed to raise b o t h legs off the 
table, wi thou t b e n d i n g the knees , and to hold 
this posi t ion for 10 seconds. 

4. Measure degree of compliance. 

Test 6 tests hams t r ing extensibility (Fig. 9-6): 

1. Patient pos i t ion: Upright , completely erect, 
feet together, h a n d s at sides. 

2. Patient is told to b e n d forward, trying to 
t ouch the floor, wi thou t b e n d i n g the knees . 

3. Physician measures the distance of the finger
tips from the floor to determine degree of 
compliance. 

Test 7 tests hamst r ing extensibility (Fig. 9-7): 
1. Patient pos i t ion: Supine, b o t h legs fully ex

tended. 

F I G . 9-6 Test of hamstring extensibility, standing. 

• F I G . 9-7 Test of hamstring extensibility, supine. 

2. Physician posi t ion: At side of hamstr ings to 
be tested. 

3 . Physician places one h a n d u n d e r the patient 's 
heel. The physician's other hand is at the ipsi-
lateral anterior superior iliac spine. 

4. Physician passively raises the fully extended 
leg off the table unti l rotary mot ion is felt at 
the anterior superior iliac spine. 

5. Measure the degree of h ip flexion. Less than 
60 degrees of flexion is considered loss of 
hamstr ing extensibility. 

6. Flexion of 80 to 90 degrees indicates good 
extensibility of the gluteus maximus muscle. 
More than 90 degrees of flexion indicates 
good extensibility of the erector spinae 
muscle . 

Note: The interpretat ion of this test can be 
invalidated by the presence of radiculitis or hip 
joint restriction. 

Planning an Exercise 
Program—General Principles 

1. Do not perform if exercise causes pain. 
2. Evaluate the gravitational force and patient's 

posit ion. 
3. Evaluate the effect of exercising two joint 

muscles on bo th joints . 
4. Start wi th relaxing (postural) exercises, then 

add mild corrective exercise, gradually in
crease to more s t renuous corrective exer
cises, specifically p lanned and to patient 's 
tolerance. 
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5. Exercises should begin and end gradually 
with stretching and relaxing exercises used 
in warm up and cool down phases. 

6. Instruct patient to relax between individual 
exercises. 

7. Change position of patient and vary the 
exercises. 

8. Multiple repetitions of identical movements 
should be avoided. Perform only two or 
three of the same exercise in one session. 

9. All exercises  are  performed  slowly  
and smoothly. 

 

10. Avoid patient fatigue. 
11. Perform regimen regularly. 

General Precautions 

These precautions should be taken into account 
when writing exercise prescriptions. 

1. Protect one body segment from strain while 
exercising another part. 

2. Be aware of the needs, expectations, and 
limitations of the older patient. 

3. Be aware of the needs, expectations, and 
limitations of debilitated patients. 

4. Patients may have illness that may be wors-
ened with active exercises. 

5. Always prescribe specific therapy for spe-
cific purposes. 

6. Avoid overdose of exercise therapy. 
7. Do not cause pain by movement. 
8. Prescribe supportive medications as indi-

cated. 
9. Prescribe follow-up treatments. 

10. Prescribe home therapy and exercise as you 
would prescribe drug therapy. 

Relaxing Exercises 

There are many variations and styles of relaxing 
exercises. The one described here uses static 
muscle contraction. 

1. Patient position: Supine, legs extended, 
and arms at sides. Instruct patient as fol-
lows: 

2. Bring your ankles and toes into full dorsi- 
flexion; now, try to push the foot and toes 
into further dorsiflexion. Hold for a count 
of 4 seconds, relax. 

 

3. Contract your calf muscles statically, hold 
for a count of 4 seconds, relax. 

4. Contract your buttocks statically, hold for 
a count of 4 seconds, relax. 

5. Bend your hips and knees and place your 
feet on the floor. Push your low back to the 
floor as firmly as possible, hold for a count 
of 4 seconds, relax. 

6. Raise your back off the floor so that you are 
supported by your feet, upper spine, and 
shoulders. Push down on your upper spine 
and shoulders. Hold for a count of 4 sec-
onds, relax. 

7. Contract your hands, making a firm fist. 
Hold for a count of 4 seconds, relax. 

8. Contract your forearm muscles statically. 
Hold for a count of 4 seconds, relax. 

9. Contract your  biceps  muscles  
statically. 
Hold for a count of 4 seconds, relax. 

 

10. Shrug your shoulders up toward your ears, 
as far as possible. Hold for a count of 4 sec-
onds, relax. 

11. Bring your shoulders forward,  trying 
to 
meet in the midline. Hold for a count of 4 
seconds, relax. 

12. Tuck your chin in, then push your neck 
firmly backward toward the floor. Hold for 
a count of 4 seconds, relax. 

Writing an Exercise Prescription 

The exercise prescription must do the following: 

1. Be specific for musculoskeletal dysfunctions 
2. Take into account the patient's physical and 

mental condition 
3. Take into account the patient's muscle func-

tion: 
a. Ability to shorten—contractility 
b. Ability to lengthen—extensibility 
c. Ability to return to normal size—elasticity 

Below is an example of an exercise prescrip-
tion. 

Patient's name: ___ Date: ____ Goals: ____  
Procedures to follow: 

1. Patient position: perform the following relax-
ing exercises: 
a.  ------      time ---  
b.  ___      time _  
c.  ___      time _  
d.  ___      time _  
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2. Rest; change position; perform the following 
mild exercises (specific for goals): 
a.  ___     time __  
b.  ___     time __  

          time 
 

3. Rest; change position; perform the following 
more difficult exercises, without pain (spe-
cific for goals): 
a.  -----     time __  
b.  ___     time __  

           time 
 

4. Rest, repeat item two. 
5. Rest, repeat item one. 

You have completed this set of exercises. It 
should have taken   minutes to 
complete them. 
Repeat this set of exercises ----- times daily. 
You are to continue these exercises until your 

next appointment at this office on ___ (date). 
Warning: Do not perform any of the prescribed 

exercises if they create pain. Call my office for advice 
before continuing with this program. 
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C H A P T E R 

History of Manual Medicine 
Eileen L. DiGiovanna 

T h e history of manual medicine is intermin
gled with that of medicine beginning in ancient 
times. Probably one of the earliest uses of the 
hands in medicine was for the treatment of dislo
cations and fractures. Massage was, likewise, 
practiced from early times and carried through
out the ages into modern times as a treatment 
for various soft tissue aches and pains. It flour
ished in Greek and Roman times. Aietaeus, a 
Greek physician, used massage for headaches, 
vertigo, and epilepsy, among other ailments. 
Hieroglyphics suggest that early Egyptians used 
their hands to treat injury and disease. Some 
early manuscripts by Hippocrates, the father of 
modern medicine, describe manual medicine 
techniques, frequently used to treat dislocations 
and spinal deformities. Writings of other histori
cal physicians, such as Galen, describe various 
procedures using the hands in treating patients. 

In the Orient, the Japanese and the Chinese 
used their hands to treat patients with dislocated 
shoulders, jaws, and other injuries. The Kong-
Fou, describing Chinese massage, is considered 
to contain the earliest mention of massage as a 
medical treatment. Manually directed rollers 
were used on the abdomens of patients to treat 
constipation. Greenman reports in his text, Prin
ciples oj Manual Medicine, evidence in the form 
of statuary more than 4 ,000 years old that indi
cates the use of manual medicine in Thailand. 

In many religions and among many shaman, 
healers, and medicine men and women, ritualis
tic "laying on of the hands" was common. It was 
believed that a healing force or some form of 
energy passed from the healer to the patient that 
would effect a cure. 

Various devices were used by Roman physi
cians and by physicians during Medieval times 
to assist in orthopedic treatments. Racks for 
stretching the spine, in some cases hanging the 
patient upside down, were devised, as were ta
bles with attached pulleys and ropes that would 
put traction on a dislocated joint to assist in re
placing it. 

In nineteenth century England and through
out Europe, there arose a class of manipulators 
known as "bonesetters." These practitioners jeal
ously guarded the "secrets" of manipulation 
passed down through families for generations. 
They served as a major source of medical care 
for the common people who could not afford 
the physicians of the day. Royalty also employed 
bonesetters when the care of the court physicians 
was insufficient or ineffective. In Tondon, one 
famous bonesetter, Mrs. Mabb, sometimes re
ferred to as Mrs. Mapp, became the bonesetter 
to the royal court and was soon driving around 
London in a coach with white horses because of 
her successes. 

In the 1860s bonesetters attracted the atten
tion of some well-known physicians. Sir James 
Paget noted that they were able to effectively 
treat some joint problems that had not re
sponded to traditional medical care. He warned 
his colleagues that they should pay attention to 
what these bonesetters were doing because they 
were likely to be significant competition. A few 
years later, Dr. Wharton Hood wrote a book in 
which he described his own experiences as a 
bonesetter's apprentice. 

In colonial times, bonesetters immigrated to 
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the United States. Most notable among them was 
the Sweet family who practiced in Rhode Island 
and Connecticut for almost 200 years. Andrew 
Taylor Still probably learned of bonesetters 
either from Hood's book or during his time in 
the military when he was in contact with soldiers 
from the East and mercenaries from Europe. 
From approximately 1883 until 1890, Still dis-
tributed cards identifying himself as the "Light-
ning Bone Setter." He did not attribute his 
knowledge to any instruction he received. 

Medicine in the United States went through 
a time of turmoil in the nineteenth century. Sam-
uel Thompson (1769-1843) was one of the first 
to challenge the practice of traditional medicine. 
He rejected all of the usual methods of treatment, 
believing that drugs should not be used as a 
treatment. Animal magnetism, as developed by 
Franz Mesmer, became popular for a time. This 
apparently had an effect on Still, who once ad-
vertised himself as a "magnetic healer." Samuel 
Hahnemann developed a method of treatment 
known as Homeopathy, which was quite popular 
at the time and is still practiced today in a modi-
fied form. These alternative treatments undoubt-
edly contributed to Still's belief that drugs were 
harmful and the use of manipulation was a safer 
choice for treating patients. 

In the United States, the use of manipulation 
divided into two major movements. Andrew 
Taylor Still developed Osteopathy, which moved 
finally along the path of combining manipula-
tion with traditional medicine in the twentieth 
century, and Chiropractic, still practiced today as 
a treatment aimed primarily at "adjustment" of 
the spine. 

Chiropractic was developed by Daniel David 
Palmer (1845-1913), a Davenport, Iowa busi-
nessman turned "magnetic healer." Palmer is be-
lieved to have made contact with Still as early 
as 1893. He was reported to have arrived in 
Kirksville, Missouri with a student in the first 
class of osteopathy named Strothers. Arthur 
Hildreth reported that Blanche Still told him 
Palmer had been a dinner guest in the Still 
home. After approximately 1 week, he left 
and returned to 

Iowa, where he opened the first chiropractic col-
lege in 1896. D. D. Palmer died in an accident in 
which an automobile occupied by his son struck 
him during a parade. Chiropractic gained mo-
mentum when his son, Benjamin J. Palmer took 
over the school and began active promotion of 
the profession. 

Although osteopathy and chiropractic have 
been the main sources of manipulation in the 
United States, other professions have developed 
an interest in manual medicine. Many physical 
therapists have integrated manipulation into 
their treatment regimens. Some medical doctors, 
especially orthopedists and physiatrists, have 
begun to use manipulative techniques. In Eng-
land, James Mennell and Edgar Cyriax, both 
physicians, brought awareness of manipulation 
to the traditional medical community. Cyriax 
was aggressive in his promotion of manipulation 
as part of his orthopedic practice but denigrated 
the value of osteopathic manipulation, maintain-
ing that osteopaths were quacks. However, many 
medical doctors in Europe were stimulated to 
use manipulation as part of their practice. 

An organization of physicians using manipu-
lation was formed, with membership including 
physicians from Europe, Canada, and the United 
States, known as the Federation International de 
Medicin Manuelle (FIMM), now also known as 
the International Federation of Manual/Manipu-
lative Medicine. This organization conducts an-
nual scientific seminars with presenters from the 
United States, Europe, and other countries. 
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CHAPTER 

Goals, Classifications, and Models 
of Osteopathic Manipulation 

Eileen L. DiGiovanna 

Osteopathic manipulative treatment (OMT) 
includes a variety of techniques using the hands 
in the diagnosis and treatment of patients by 
osteopathic physicians. It is a part of the overall 
treatment plan for many types of injuries and 
disease processes. This plan may include phar-
macological agents, exercise, nutritional coun-
seling, modalities, surgical procedures, and life-
style counseling. OMT is directed specifically at 
the treatment of somatic dysfunctions, which in-
volve the body framework—joints, muscles, fas-
cia, tendons, and ligaments, as well as the blood 
vessels and nerves that are involved with these 
structures. 

Palpation plays a major roll in the diagnosis 
of somatic dysfunction. The physician uses the 
hands to diagnose somatic dysfunction as well 
as other pathologies of the musculoskeletal sys-
tem. Observation, motion testing, strength test-
ing, and a variety of special tests are incorpo-
rated into the diagnostic evaluation of the 
patient. 

The ability to perform OMT well requires a 
constant feedback to the physician's hands from 
the tissues of the patient. During the treatment, 
the physician must remain alert to palpatory sen-
sations that indicate where the problem is lo-
cated and how the tissues are responding to the 
treatment being performed. Compensatory 
mechanisms must be identified and the basic 
causes isolated. 

The Goals of OMT include the following: 

A. Relief of pain and reduction of other symp 
toms 

B. Improvement of function 
C. Increased functional movement 
D. Improved blood supply and nutrition to the 

affected areas 
E. Sufficient return flow of fluids via the lym 

phatic and venous systems 
F. Removal of impediments to normal nerve 

transmission 

The goals that are set for each individual must 
be realistic and placed within a reasonable time 
frame. Each patient (and physician) must realize 
that a "cure" may not be effected in all cases. 
Generally, the longer the patient has had a prob-
lem, the longer it will take to resolve it, if at all. 
A return to complete health may be an unrealis-
tic goal. It needs to be understood, however, that 
although the problem may not be entirely re-
solved, it may often be expected that there will 
be some beneficial effects seen, such as de-
creased pain, some improvement in motion 
short of normal, or other improvement in quality 
of life. 

Goals need to be re-evaluated at each visit 
and modified to reflect the true nature of the 
patient's condition. Sometimes an end goal can-
not be set at the beginning of the treatment. The 
original goal may only be for the short-term, 
with long-term goals best set after the physician 
has become familiar with the response of the 
patient's body to treatment. 
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Classifications of Manipulation 

One classification of osteopathic techniques in-
cludes direct and indirect techniques. 

1. Direct: Direct techniques are ones in which 
the restricted joint or tissue is initially taken 
in the direction of the restriction to motion. 
The restricted part is carried to the barrier at 
the beginning of the treatment. In some, an 
operator-generated force allows the joint or 
tissue to move beyond the restrictive barrier 
to motion. In others, the motion occurs grad-
ually during the treatment. 

2. Indirect: Indirect techniques are those that 
initially position the joint or tissue away from 
a barrier to motion and toward the relative 
ease or freedom of motion. Indirect tech-
niques allow neural mechanisms or fascial 
tensions to be altered so as to permit im-
proved motion of the joint or tissue. 

3. Combination: There are a few techniques in 
which part of the technique is indirect and 
then a direct component is added or, con-
versely, a technique may begin as a direct 
technique   then   an   indirect   
component 
added. Indirect to direct is most common. 

Another classification system divides manip-
ulative techniques into passive and active. 

1. Passive: Passive techniques are those that are 
performed by the physician without any ac-
tive participation by the patient. 

2. Active: Active techniques require significant 
participation by the patient, guided by the 
physician. Voluntary muscle contraction and 
respiratory effort are two examples of active 
participation. 

Models of Manipulation 

A system of models of manipulation is helpful in 
determining a plan for choosing types of tech-
niques to be used as well as in goal-setting. 

A. Postural, structural, or biomechanical 
model.  

This is probably the most commonly used 
model and is directed toward the treatment of 
the musculoskeletal system for the relief of 
pain and improvement of motion. The 

structure and the function of the affected 
area are evaluated and the OMT is geared 
toward returning dysfunctions to as 
near-normal a state as possible, being aware 
that structure and function are closely 
inter-related. 

B. Neurological model 
This model is chosen for treating by 

influencing the sensory, motor, or 
auto-nomic nervous systems or the reflexes 
associated with them. These may be 
affected at a variety of sites such as in the 
thoracic and upper lumbar spine, in the 
region of the cervical ganglia, or locally 
where a nerve pierces a muscle. Certain 
osteopathic techniques are directed 
specifically to the nervous system. 

C. Respiratory/circulatory model 
This model is chosen to influence the 

movement of fluid, such as lymph or blood, 
to improve respiratory capacity, or to reduce 
the work of breathing. Techniques may be 
directed to the thorax, diaphragm, ribs, and 
spine. This model is useful in the treatment 
of cardiac and respiratory problems or the 
removal of edema fluid. 

D. Bioenergy model 
This model has a focus on the inherent 

energies of the body. Several types of tech-
niques use this model in whole or in part. 
A variety of energies are addressed, such as 
improvement of cranial and sacral motions 
through osteopathy in the cranial field. 
Fluid fluctuations may be addressed. Ther-
mal diagnosis is a part of visceral manipula-
tion. 

E. Psychobehavioral model 
The goals of this model are to influence 

perceptions of pain, illness, and disability. 
Some mental/emotional conditions, particu-
larly anxiety and stress, respond well to 
hands-on treatment. Often there is a release 
of emotions, such as laughing or crying, 
during an osteopathic treatment. Any pa-
tient who has had pain for a period of time 
will eventually be affected emotionally and 
this can interact with the soma to create a 
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cycle of pain-anxiety-pain, with anger or 
fear frequently being involved. 

Models of manipulation are exactly that, 
models. In the treatment of any given individual, 
a mixture of models maybe appropriate. Always, 
it is imperative to "listen" to the feedback from 
the patient's tissues to determine when and 
where a particular type of technique will be used. 
The choice of technique is dependent on what 
works best for the patient receiving the treatment 

and the condition, as well as the skills of the 
treating physician. 
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CHAPTER 

Myofascial (Soft Tissue) 
Techniques 

Tom Spinaris and Eileen L. DiGiovanna 

Myofascial techniques are a group of specific 
maneuvers that are directed toward the soft tis-
sues of the body, particularly the muscles and 
fasciae. For this reason, they are also referred to 
as soft tissue techniques. These can be used as the 
primary modality of treatment or in combination 
with or preparation for other methods. 

The term myofascial comes from the root 
words myo, meaning "muscle," and fascia, which 
is self-explanatory. Muscle and fascia are most 
commonly thought of as the tissues treated by 
these techniques, but all of the fibroelastic con-
nective tissues, as well as skin, tendons, liga-
ments, cartilage, blood, and lymph, may be af-
fected. 

There are several goals that may be achieved 
through the use of myofascial techniques. 

Among others, these include: 

1. Relaxation of contracted muscles, which de 
creases the oxygen demand of the muscle, 
decreases pain, and allows normalized range 
of motion across a joint. 

2. Increased circulation to an area of ischemia, 
therefore supplying blood carrying oxygen 
and nutrients to the tissues and removing 
harmful metabolic waste products. 

3. Increased venous and lymphatic drainage, 
thereby decreasing local swelling and edema. 

4. A stimulatory effect on the stretch reflex in 
hypotonic muscles. 

The schematic diagram in Figure 12-1 ex-
plains the tissue changes that lead to impaired 
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mobility and function, pain, and soft tissue 
changes seen and felt in the human body at var-
ious stages. The initiating insult or trauma may 
be subtle or quite dramatic. Cailliet defines 
trauma as "a wound or injury with implication 
of a force applied externally or internally causing 
a tissue reaction. Pain is the resultant which has 
varying degrees of intensity and effective inter-
pretation with numerous avenues of transmis-
sion." 

The initiating trauma may be anything that 
causes soft tissue irritation, The irritation is most 
frequently interpreted as pain. The body's usual 
reaction to pain is an increase in muscle tension. 
A vicious cycle ensues: a positive feedback 
mechanism informed by pain leads to increased 
muscle tension, which leads to increased pain, 
and so on. The increase in muscle tension plays 
an important role in tissue ischemia. The cycle 
continues, with tissue ischemia hindering provi-
sion of nutrients to the tissue and permitting 
buildup of waste products in the tissues. These 
waste products act as noxious stimuli, causing 
further irritation of the tissues, pain, and inflam-
mation. 

To this point, the process can be thought of 
as acute. If the process continues, it may become 
chronic. The next step is fibrous tissue reaction. 
If this occurs, it is believed to be permanent, 
which makes the soft tissue damage less reversi-
ble. An effect of the fibrous reaction is limited 
muscle elongation or stretch, which allows mus-
cle shortening to develop, which in turn may 
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• FIG. 12-1 Cycle of soft tissue changes/pain/soft tissue 
changes after traumatic insult. 

limit movement across a joint. Other effects are 
limitation in tendon function and fascial short
ening. All lead to a decrease in the functional 
ability of the body part and person. 

Myofascial techniques are useful in breaking 
the pain-muscle tension-pain cycle. Increasing 
the circulation to and drainage from the tissues 
may aid in diminishing the inflammatory re
sponse. 

Some of the physiologic principles applied in 
myofascial techniques include the following: 

1. Extensibility of the connective tissues. 
Connective tissue placed under prolonged 
mild tension shows plastic elongation. 

2. Stretch reflex. The stretch of a muscle ex
cites the muscle spindle mechanism, result
ing in reflex contraction of that muscle. This 
is to be avoided when applying passive myo
fascial techniques to contracted or con-
tractured muscles. It can be avoided by ap
plying slow, even force and releasing that 
force slowly and evenly. However, the stretch 
reflex is to be used during active myofascial 

techniques for the purpose of stimulating 
muscle tone in hypotonic muscles. 

3. Heat. Heat applied to a muscle usually results 
in an increase in elastic response of the mus
cle to stretch. 

4. Muscle spindle reflex. This is used in active 
resistive myofascial techniques. If the ex-
trafusal fibers contract less than the intrafusal 
fibers, the muscle spindle will maintain a 
stretch reflex, further exciting the extrafusal 
fibers. 

5. Golgi tendon organ reflex. This is used in 
active myofascial techniques. When the ten
sion on the tendon becomes extreme, the in
hibitory effect from the Golgi tendon organ 
can cause sudden relaxation of the entire 
muscle. 

6. Reciprocal inhibition. This is used in active 
myofascial techniques with or without resis
tance. When a stretch reflex stimulates one 
muscle, it simultaneously inhibits the antago
nist muscle; e.g., if the stretch reflex excites 
the biceps, reciprocal inhibition inhibits the 
triceps. 

7. Crossed extensor reflex. This is used in ac
tive myofascial techniques with resistance. 
When a stretch reflex excites one muscle, it 
simultaneously relaxes the contralateral ago
nist muscle. Motion is created that crosses 
from one side of the spine to the other in an 
X pattern; e.g., the stretch reflex excites the 
right biceps, and the crossed extensor reflex 
relaxes the left biceps. 

Passive and Active Techniques 

The physician uses passive myofascial tech
niques with the patient relaxed. Passive tech
niques entail application of a manual traction 
force in one of four directions: 

1. Linear pull at either end of the muscle 
2. Linear pull at both ends of the muscle at the 

same time 
3. Pushing the muscle in a direction perpendic

ular to the long axis of the muscle fibers, thus 
creating stretch 

4. Pulling the muscle in a direction perpendicu
lar to the long axis of the muscle fibers, thus 
creating stretch 
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In active techniques, the patient assists the 
physician by actively contracting certain muscles 
under the guidance of the physician. There are 
two forms of active myofascial techniques. Ac-
tive direct techniques are those in which the 
patient is asked to contract the involved muscle. 
These techniques use the Golgi tendon organ 
reflex to result in relaxation of the involved 
muscle(s). In these techniques, the physician 
applies isometric resistance to the contraction. 
(Isometric resistance: The physician applies 
resistance to the patient's contraction such that 
little shortening of the muscle is permitted but 
a great increase in muscle tension results.) 

Active indirect techniques are those in 
which the patient is asked to contract the 
ipsilateral antagonist muscles or the same 
muscles on the contralateral side. This 
method uses either the reciprocal inhibition or 
the crossed extensor reflexes to relax the 
muscles being treated. In these techniques, the 
physician typically applies isokinetic resistance 
to the patient's contraction, (hokinetic resistance: 
The physician applies a resistive force such that 
the muscle contraction increases very little with 
the gradual decrease in muscle length; i.e., the 
joint is allowed to move and the resistance is 
gradually increased.) 

General Considerations 

There are a few general rules to follow when 
applying myofascial techniques. 

 

1. The patient should be in a position of com 
fort and be relaxed. 

2. The physician should be in a position of 
comfort and be at ease. 

3. The physician should minimize energy ex-
penditure and use body weight whenever 
possible instead of upper arm strength. 

4. The force must be of low intensity, slowly 
applied and maintained for 3 to 4 seconds, 
and is slowly released. 

5. The force applied must not create pain or 
other discomfort. 

6. Always push or pull muscle away from 
bone, because it is uncomfortable when soft 
tissue is pressed against bone. 

7. Avoid rubbing or irritating the patient's skin 
by the friction of your fingers or hands. 

8. Use leverage whenever possible. 
9. When   treating  muscles  with  

myofascial 
techniques, the physician's fingerpads and 
the thenar and hypothenar eminences are 
used to apply pressure. 

 

10. When a transverse force (push or pull) is 
applied across a muscle body, a counter- 
force may also be used to maintain the pa-
tient's position. 

11. The stretch may be applied along the length 
of  the  muscle   or  perpendicular  to   
the muscle. 

12. Compression may be used in areas of multi-
ple muscle layers to reach the deeper tissues. 
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CHAPTER 

Muscle Energy 

Dennis J. Dowling 

As a physician, Fred Mitchell, Sr, DO, FAAO, 
first formulated muscle energy technique. Later, 
in cooperation with Neil Pruzzo, DO, and Peter 
Moran, DO, he developed a tutorial program. A 
collection of descriptive techniques was pub-
lished in An Evaluation and Treatment Manual of 
Osteopathic Muscle Energy Procedures in 1979. Dr. 
Mitchell's work appears to have been based on 
that of another osteopathic physician, T. J. 
Ruddy, DO, who used pulse-timed procedures 
in and around the head and neck as treatment. 

Many osteopathic practitioners had used sim-
ilar techniques over the decades, but the work 
by Mitchell, Moran, and Pruzzo was the first co-
ordinated, unifying work. Since then, another 
work, Outline of Muscle Energy Techniques by 
Kenneth Graham, DO, has become available. Dr. 
Mitchell's son, Fred Mitchell, Jr., DO, FAAO, has 
recently developed a series of books detailing 
the theory and practice of muscle energy in a 
comprehensive fashion. 

A basic tenet of the muscle energy modality 
is that muscles cause and/or maintain somatic 
dysfunctions. For type II somatic dysfunctions, 
the small spurt-and-shunt muscles such as the 
rotator brevis or the intertransversii may become 
or remain in a state of hypertonicity. This allows 
some regional motion but restricts single 
inter-vertebral motion. 

A type II somatic dysfunction may also be 
theorized to occur because of locking of the in-
volved facets. In this case, the position of the 
vertebrae may cause stress on the small muscles 
that respond by contracting. After treatment 
with techniques such as high-velocity, low-am- 

plitude thrusting techniques, the joint may be 
more mobile, but the tonicity of these small mus-
cles may not be reduced. The continued, inap-
propriate contraction may return the vertebral 
or other joint to its dysfunctional position. This 
pattern may account for the need to treat patients 
several times per week if articulatory techniques 
are the sole ones employed. Thus, by using mus-
cle energy techniques, one can improve or re-
solve the reflex maintaining dysfunction. These 
techniques can also be utilized prior to or in 
combination with other techniques such as 
high-velocity, low-amplitude thrust. 

It is postulated that muscle energy, when 
used directly on involved restrictions, utilizes 
the Golgi tendon reflex. The physician localizes 
the muscles surrounding and acting across a 
joint by placing the joint into its barrier or re-
striction in all involved planes. The patient is 
instructed to move that portion of his or her 
body toward the diagnosed relative freedoms of 
the joint. The physician resists by using an iso-
metric counterforce. This is held for 3 to 5 sec-
onds. After complete relaxation, the joint is fur-
ther moved into the new barriers and the whole 
procedure is repeated as often as is necessary 
until the physiologic limits are restored. This 
generally requires three to five repetitions. A pas-
sive repositioning must occur after the last se-
quence to adequately restore more normal mo-
tion. 

After the technique is completed, the region 
is re-evaluated. The Golgi tendon reflex is acti-
vated by the resisted contraction and the muscles 
relax by neurophysiological reflex. Another the- 
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ory is that a temporary muscle fatigue takes place 
and that simple contraction-relaxation allows 
for further stretching without reflex contraction 
of the inappropriately contracted muscles. 

Diagnosis requires that testing be localized 
to the target joint. Restriction of motion is the 
primary criterion, but asymmetry, soft tissue 
tension changes, and tenderness may be used to 
further localize and corroborate the diagnosis. 
There are specific muscle energy techniques for 
each region of the body. However, a few basic 
principles apply to all areas. Once one knows 
the joint, the origins, insertions, and actions of 
the muscles, the findings of the relative free-
doms, and the restrictions of motion, a treatment 
can be formulated. 

Dr. Graham summarized some of the princi-
ples in his book. The following is a paraphrase 
of his eight essential steps, 

1. Accurate structural diagnosis must be made. 
Each location can be defined by its somatic 
dysfunction diagnosis. An example would be 
C4ESRRR or C4ESRRR, which informs us that 
flexion, side-bending, and rotation left are 
the barriers to be engaged. 

2. Engage the  restrictive barrier in  all three 
planes. Spinal motion would involve restric-
tion in flexion-extension, side-bending, and 
rotation.    Appendicular    restrictions    
frequently involve flexion-extension, 
supination-pronation (external-internal 
rotation), and abduction-adduction. The 
barrier engagement should not cause distress 
to the patient. Even though the final effect is 
greater 
motion at a joint, the physician must be 
aware of the soft tissue muscular barrier. 
Some physicians describe this as "feather 
edge" barrier placement. 

3. Unyielding counterforce (operator force   = 
patient force) in the form of isometric resis-
tance is necessary to activate the Golgi tendon 
reflex. Inaccuracy could lead to counterpro-
ductive force. 

4. Appropriate patient muscle effort: 
a. Correct amount of force, which is light to 

moderate in effort (ounces to pounds) 
b. Correct direction of effort (away from the 

restrictive barrier) 
c. Correct duration of effort (3-5 seconds) 

 

5. Complete relaxation after the muscle effort 
(both operator and patient relax their forces 
simultaneously). Generally, a few seconds are 
necessary for sufficient muscular relaxation 
in order that there is no activation of stretch 
receptors. 

6. Repositioning to the new restrictive barrier in 
all three planes; the physician monitors mo 
tion with palpation. In most cases, this will 
involve maintaining monitoring with one 
hand throughout the whole treatment. 
Reengagement in most cases will involve 
small motions in each direction. 

7. Steps 3 through 6 are repeated three to five 
times or until normal range is attained. 

8. The region is retested (structural diagnosis is 
repeated). 

Dr. Graham also notes some of the most com-
mon errors made by physicians when they are 
first learning and practicing muscle energy tech-
niques: 

1. The physician does not accurately monitor 
with palpation of the involved joint. 

2. The patient uses a muscle contraction that is 
too forceful. This may prevent the treatment 
from being localized because other muscles 
and joints are recruited. The larger muscles 
may override the smaller muscles" effort and 
reduce the effectiveness. Conversely, too little 
effort may not activate the target muscles 
enough. 

3. The muscle contraction is too short in dura-
tion. In this case the Golgi tendon organ 
would not be activated. If one supposes a 
simple contract-relax mechanism, there may 
not be enough fatigue to allow stretch. 

4. The patient is not allowed to totally relax be 
fore repositioning into new restrictive bar-
riers. This may lead to inefficient localization, 
or the new barriers may not be engaged at 
all. 

5. The examiner forgets to re-evaluate the dys-
function.   Any improvement  may  not  
be noted. Further treatment may or may not 
be necessary. 

The muscle energy techniques are very effec-
tive and well tolerated in many conditions and 
by a wide age range of patients. Spasm, either 
primary or secondary, that is reduced will almost 
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always be accompanied by some reduction of 
pain. 

Muscle energy techniques may also be used 
over wider regions, especially for type 1 group 
curve spinal dysfunctions. In this case, the bar-
riers of side-bending and rotation are applied 
and the region does not move from neutral in 
the sagittal plane (there is no flexion or extension 
component). The same principles as stated pre-
viously are employed. Whether used 
segmentally or regionally, these forms of muscle 
energy are direct, in that barriers are engaged, 
and active, in that the patient performs some 
activity. 

Other forms of muscle energy can likewise be 
employed. Active indirect techniques of muscle 
energy employ a crossed extensor reflex. Con-
traction of antagonist muscles results in reflex 
relaxation of the target agonist muscles. Typi-
cally, the target muscles are large regional mus-
cles. Initially, the region is placed into its relative 
freedoms and the target muscles are shortened. 
The patient is directed to push toward the bar-
riers. The physician provides an isokinetic 
counterforce that allows movement toward the 
barrier. In other words, the patient pushes 
against resistance but slowly moves in the 
prescribed directions. After pushing as far as 
possible without discomfort, the patient is 
instructed to relax. The physician then gently 
pushes a few degrees more into the barriers. The 
region is again repositioned into the relative 
freedoms and the procedure is repeated at least 
twice, with each successive time involving more 
effort on the part of the patient and coordinated 
resistance on the part of the physician. Crossed 
extensor or reciprocal inhibition results in reflex 
activation of inhibitory interneurons, which 
limit or prevent motor neurons from activating 
muscle. 

Isolytic procedures involve lengthening in-
volved muscles while the patient actively con-
tracts them. In theory, adhesions and fibrotic 

changes could be broken and the muscle permit-
ted to perform in a more physiologic manner. 

Isotonic contractions can be of an eccentric 
or concentric fashion and generally involve large 
regional muscle groups. This type of muscle en-
ergy is directed toward the development of mus-
cle strength, stamina, enlargement, and/or defi-
nition. Many of the well-known exercise 
apparatuses use this principle. Concentric activ-
ity occurs when the patient overcomes a force 
by the continued constant tone of the muscle 
accompanied by muscle shortening. In the case 
of eccentric isotonic contraction, the muscle is 
stretched while maintaining relatively the same 
tone. During forward bending from the waist, 
the muscles of the back activate to help maintain 
fluidity of motion and balance while gravity and 
the flexor muscle promote the motion. Machin-
ery-assisted exercise is more efficiently used 
when the patient exerts a smooth range of mo-
tion while maintaining tension in both agonist 
and antagonist groups. 
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CHAPTER 

Counterstrain 

Eileen L. DiGiovanna 

Lawrence Jones, an osteopathic family practi-
tioner in Oregon, developed the counterstrain 
technique. In 1955, he chanced on its discovery 
during the treatment of a patient with severe 
psoas spasm who had not responded to previous 
chiropractic or conventional osteopathic manip-
ulation. After positioning the patient into a posi-
tion of comfort, he left him on the table for a 
time and, when the man arose, he was 
pain-free. Dr. Jones spent many years 
perfecting the technique before introducing it 
to the profession. 

In his text, Strain and Counterstrain, Jones of-
fers two definitions of the technique: 

1. "Relieving spinal or other joint pain by pas-
sively putting the joint into its position of 
greatest comfort." 

2. "Relieving pain by reduction and arrest of the 
continuing inappropriate proprioceptor ac-
tivity.  This is accomplished by 
markedly 
shortening the muscle that contains the mal 
functioning muscle spindle by applying mild 
strain to its antagonists." 

The physiologic basis of counterstrain is based 
on the presumption that somatic dysfunction has 
a neuromuscular basis (Fig. 14-1) (see Chapter 
6). With trauma or muscle effort against a sudden 
change in resistance, or with muscle strain in-
curred by resisting the effects of gravity (e.g., 
bending over) for a period of time, one muscle is 
strained and its antagonist is hypershortened. 
When the shortened muscle is suddenly 
stretched, the annulospiral receptors of the mus-
cle spindles in that muscle are stimulated, causing 
a reflex contraction of the already shortened mus- 

cle. The proprioceptors in the short muscle now 
fire impulses as if the shortened muscle were 
being stretched. Because this inappropriate 
proprioceptive response can be maintained 
indefinitely, a somatic dysfunction has been 
created. The joint is restricted, within its 
physiologic range of motion, from achieving full 
range of motion by this shortened muscle. It is 
therefore an active process rather than a static 
injury, such as is usually associated with strain 
(Fig. 14-2). 

In counterstrain, the diagnosis is made by 
finding reflex "tender points." Each involved 
ligament, joint, or muscle has its own specific 
tender points, anterior or posterior, depending 
on the joint somatic dysfunction. The point may 
lie in the shortened muscle or in a more distant 
area to which it has been referred reflexively. It 
is a palpable tissue texture change and comprises 
a tense, fibrotic area approximately the size of a 
dime. It is tender to an amount of pressure that 
would not normally cause pain. The tender 
points may very well be related to trigger points 
(Travell points) and acupuncture points; there 
are marked similarities in distribution. 

The treatment technique is positional and Dr. 
Jones originally called his technique "sponta-
neous release by positioning." According to 
Jones, positioning the joint in the position that 
shortens the involved muscle will relieve the 
pain and dysfunction. Therefore, the joint is po-
sitioned in such a manner that pressure on the 
tender point no longer elicits tenderness. This 
most often results in a palpable softening of the 
tissues. Students first learning palpatory skills 
may rely on feedback from the patient regarding 
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a decrease in tenderness when proper position
ing is attained. As palpatory skills increase, it is 
possible to rely solely on the tissue changes that 
occur. 

The technique is passive in that the patient 
is requested to allow the muscle being treated 
to relax completely. It is indirect because the 
joint is positioned into its ease of motion (away 
from the barrier). 

To position the joint, the physician makes a 
gross adjustment toward the position of comfort 
and then fine-tunes. For example, the joint may 
require flexion to reduce the degree of pain, and 
then a little rotation or side-bending to remove 
the remaining tenderness. Jones refers to the 

final position as the "mobile point." The position 
is held for 90 seconds, the amount of time usu
ally required for the proprioceptive firing to de
crease in frequency and amplitude and for the 
mechanoreceptors to reduce stimulation of mus
cle contraction. 

The next step is important. The joint is re
turned slowly to its neutral position. The slow 
motion prevents re-initiation of the inappro
priate proprioceptive firing. The point should be 
monitored at all times because it is possible to 
palpate the changes occurring in the muscle, and 
therefore perhaps less than 90 seconds may be 
needed for treatment. The degree of tenderness 
remaining in the tissues should be re-assessed. 

Pthomegroup

www.Pthomegroup.com


88 SECTION II • OSTEOPATHIC MANIPULATION 

 

 

 

 

• Fig. 14-2 Cause of tender point. (A) Both flexors and extensors are in easy normal 
position. (B) Force is suddenly exerted counter to the flexors, forcing the arm into 
extension. (C) Fibers and stretch receptors indicate that a danger point has been 
reached. Extensor fibers are hypershortened. (D) Arm is relatively flexed, exciting 
the muscle stretch receptors. (E) Rapid rate of flexion overstimulates extensor stretch 
receptors. (F) Arm is in same position as in A, but stretch receptors continue to 
respond as if muscle were being rapidly stretched. 

The patient is cautioned that some muscle 
soreness may result, but because this is not a 
somatic dysfunction, the muscle will return to 
normal quickly. A contraindication to use of this 
technique may include an inflammatory process 
at the location of the tender point indicating the 
presence of other possible problems. 

Counterstrain treatment is an extremely effec-
tive and non-traumatic treatment. It is especially 
good for elderly or hospitalized patients, and any 
others for whom gentleness is desirable. Patients 
who have experienced an acute strain respond 

well. Certain positions may be uncomfortable or 
undesirable for some patients, so the physician 
must use judgment when selecting the treat-
ments. 
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CHAPTER 

Facilitated Positional Release 

Stanley Schiowitz 

Facilitated positional release was developed by 
the author of this chapter. He first presented it 
to the profession in an article in the Journal of the 
American Osteopathic Association, "Facilitated 
Positional Release," in 1990. 

This technique uses a modification of indirect 
myofascial release techniques, enhanced by plac-
ing the region in the neutral position and adding 
a facilitating force of compression or torsion. The 
advantage of this technique is its ease of applica-
tion and speed of response. In addition, if the 
desired results do not occur immediately, it may 
be repeated or other methods of treatment can 
be added. 

This treatment is directed toward the normal-
ization of hypertonic muscles, both superficial 
and deep. It is probable that most of the vertebral 
joint motion restrictions diagnosed as somatic 
dysfunctions are caused and/or maintained by 
hypertonicity of the small, deep, intervertebral 
muscles. These hypertonic muscles respond well 
to facilitated positional release, thus immediately 
restoring normal joint function. 

When treating dysfunctions in the posterior 
spinal region, the modification of the sagittal 
posture is to create a flattening of the ante-
rior-posterior spinal curve in the region or seg-
ment to be treated. Thus a mild, localized, re-
duction of normal cervical and lumbar lordosis 
or thoracic kyphosis is established. An attempt 
is made to approach the spinal neutral position 
as defined by Fryette, that is, the position of any 
area of the spine in which the facets are idling, 
in the position between the beginning of flexion 
and the beginning of extension. 

A facilitating force is then added that consists 
of compression, torsion, or a combination of the 
two. Occasionally, it may be necessary to use a 
traction force rather than compression. 

The muscles to be treated are placed into their 
specific freedoms of motion, i.e., shortening. 
Two types of muscles are involved: larger super-
ficial, easily palpable muscles and smaller, deep 
muscles. Place the posterior, superficial muscles 
into extension and ipsilateral lateral flexion. If 
muscle hypertonicity is found anteriorly, then 
forward bending is usually required. Some mus-
cles have a contralateral side-bending function 
or a rotary component; these muscles must be 
placed in their individual shortened positions. 
Careful localization of the component motions 
of facilitation, forward and backward bending, 
side-bending, and rotation to the area of the hy-
pertonicity will produce more accurate results. 
The deep muscles should be placed in the direc-
tions of the named intersegmental somatic dys-
function being treated. 

A plausible explanation for the effectiveness 
of this treatment relates to the action of the mus-
cle spindle gamma loop when the gain is sud-
denly decreased. According to Carew, with a 
sudden decrease in load, the spindles in the mus-
cle become unloaded and the la fiber discharges 
from these spindles cease and no longer excite 
motor neurons controlling the extra fusal muscle 
fiber. The muscle then begins to relax until it 
lengthens. This physiologic change may well ac-
count for the immediate effect felt when facilitat-
ing force is used in these techniques. 

There are three basic steps involved: 
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1. The physician modifies the patient's sagittal 
posture in the region to be treated. 

2. A facilitating force is applied. 
3. The large muscle is shortened or the somatic 

dysfunction is placed into its freedoms of mo 
tion. 

Technique for Superficial Muscle 
Hypertonicity in the Spine 

1. The patient assumes a relaxed position. 
2. The physician flattens the anteroposterior 

spinal curve of the area to be treated. 
3. The physician places the muscle into its ease 

of motion (i.e., shortened). 
4. The physician applies  a  facilitating  

force 
(compression, torsion, or a combination of 
these forces). 

5. Steps three and four may be applied in re 
verse order depending on the specific tech-
nique. 

6. The position is held for 3 to 4 seconds. 
7. Release the position and reevaluate. 

Technique for Hypertonicity of Deep 
Intervertebral Muscles 

The steps are the same as for treating superficial 
muscle hypertonicity, except for step three. The 
physician places the vertebra into its planes of 
freedom of motion. For example, a somatic dys-
function diagnosed as C5FSRRR is treated by 
placing the fifth cervical vertebra into a position 
of flexion, right side-bending, and right rotation 
with respect to the sixth cervical vertebra. 

Springing, which exaggerates the freedoms of 
motion, may be added to completely release ar-
ticular dysfunctions. 

Technique for Hypertonic Muscles in 
the Extremities 

The patient will be in either the supine or the 
prone position. 

The physician places the involved articulation 
into its position of "easy normal," i.e., freely 
moveable, with ligaments relaxed. 

1. The physician applies compression toward 
the articulation. This should shorten the in-
volved muscle. 

2. Abduction/adduction are added as needed in 
the direction of the action of the muscle being 
treated. 

3. If abduction is added, place the articulation 
into external rotation up to the hypertonic 
muscle region. If adduction is added, place 
the articulation into internal rotation up to 
the hypertonic muscle region. 

4. The position is held for 3 to 4 seconds 
5. Release the position and reevaluate. 
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CHAPTER 

Still Technique 

Dennis J. Dowling, DO, FAAO. 

There is a common statement in osteopathic 
lore that Dr. Andrew Taylor Still never wrote 
a technique book. It is true that he attempted, 
instead, by way of his writings, to guide his stu-
dents to an understanding of structure and func-
tion and then to the application of the treatment 
that was most appropriate. He resisted the idea 
that they should do exactly as he had done. He 
desired thinking osteopathic physicians rather 
than mimics. 

Part of the original resistance to the establish-
ment of the first school was the impression that 
the treatment provided by the "Old Doctor" was 
peculiar to him. His continued success became 
the magnet that drew patients and students to 
him. It is no wonder that the latter attempted to 
emulate him. Once the school was established, 
he had felt disappointment with some of his 
early students. He called them "engine wipers" 
because they could clean the surface problems 
without truly understanding the inner workings 
of the human machine. It was important to Dr. 
Still that those who practiced osteopathic medi-
cine develop treatments for the individual. How-
ever, it is not truly accurate to say that he never 
showed a technique or wrote down a descrip-
tion. He buried his descriptions in what he con-
sidered the more important components, the 
philosophy and principles of his new science. 
Some maneuvers are embedded in Osteopathy: 
Research and Practice and The Philosophy and Me-
chanical Principles of Osteopathy. He also, ob-
viously, could not keep his followers from ob-
serving some of the methods that he did use, 
especially when they would see him repeat them. 

There is even a very brief movie clip of a few 
seconds with Dr. Still demonstrating a treatment 
for either a shoulder or a rib on the porch of a 
house in Kirksville. He frequently referred to the 
"pops and cracks" that the joints sometimes 
made in response to the manipulations. Whether 
these were caused by articulatory or positioning 
maneuvers, he felt that the goal was to restore 
function. He also admonished his followers to 
diagnose and find the health of the human pa-
tient. 

Despite his own hesitations in being descrip-
tive of adjustments, some of Dr. Still's students 
wrote down their own observations in books and 
articles. One of these was Charles Hazzard, DO, 
a graduate from the American School of Osteo-
pathy in the late nineteenth century. Dr. Hazzard 
produced his own work and credited all to Dr. 
Still. His observations were a continuation of Dr. 
Still's own descriptions. There is a consistency of 
approach that sets it apart as a unique modality. 
Some of the applications have survived down 
through the decades outside of the Hazzard 
book after having been passed along from parent 
to child, osteopathic physician or mentor to ap-
prentice. However, they existed as localized spe-
cific treatments, not an organized systematic ap-
proach. 

It was not until Richard Van Buskirk, DO, 
PhD, published an article in 1996 that a true 
recognition was offered of a technique that was 
uniquely developed and applied by Dr. Still. Dr. 
Van Buskirk first became intrigued by the possi-
bility while a faculty member and then as a stu-
dent at the West Virginia School of Osteopathic 
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Medicine. This led him to investigate further the 
writings of Dr. Still and his students. Sometimes 
he was able to correlate these with demonstra-
tions by other practitioners. A more thorough 
compilation appeared in the publication, The 
Still Technique Manual, in 1999. 

In terms of procedure, the Still technique 
most resembles facilitated positional release 
(FPR) developed by Stanley Schiowitz, DO, 
FAAO. Those educated in this method generally 
have little or no difficulty in learning the epony-
mous "Still" technique. Dr. Van Buskirk has 
stated that FPR is most like the indirect portion 
of the Still technique, but does not include the 
final articulatory portion of the Still technique. 
This is true if one were to only learn FPR from 
the writings of Dr. Schiowitz and others. How-
ever, the actual practice of FPR frequently in-
cludes a challenge toward the barrier at its com-
pletion. This is most notable in the FPR 
treatment for first rib dysfunction, a technique 
that differs from the Still technique version only 
in the location of the physician, not the proce-
dure. The Still technique also relies on accurate 
segmental diagnosis of somatic dysfunction. 
Using this information, the application of the 
Still technique is relatively simple and elegant at 
the same time. The steps are: 

1. The patient is passive throughout all proce-
dures. 

2. The diagnosis of the joint and the position at 
which the surrounding tissue is least taut are 
determined. 

3. The joint and tissue are moved into the direc-
tions of ease in all planes. 

4. The position is slightly exaggerated so as to 
increase the relaxation of the affected 
myofascial elements. 

5. A force that is vectored parallel to the part of 
the body that is being used as a lever (i.e., 
head & neck, arm, leg, trunk) is applied to 
the point of further relaxing the involved tis 
sues. Traction or compression are the most 
common forces applied for a few seconds. 

 

6. While maintaining the vector force, the re-
gion and dysfunction are brought towards 
the barrier directions and then back through 
the restrictions. 

7. The force and motion will commonly mobi-
lize the joint and release the tissue to the 
point that there may be a sudden release as 
reflected by a "pop," "click," or other such 
noise. 

8. The forces are released and the region is 
brought back to neutral for reassessment of 
the dysfunction. 

The Still technique is a passive technique. The 
fact that it is a passive method as opposed to an 
active one is only one aspect of separation. The 
beginning, consisting of positioning into the 
freedoms, is an indirect factor. Then, the move-
ment into the directions of the restrictions con-
verts it to a direct technique. It addresses the 
arthrodial and soft tissue components of the so-
matic dysfunction. 

Finally, whether being applied to an 
interphalangeal joint or a shoulder, the applied 
principles remain. There are some standard 
descriptions of treatment to certain areas that are 
meant to be a guide. However, the true 
application is in the ability to examine, adapt, 
and individually apply the method. 
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CHAPTER  

Articulatory and Thrusting 
Techniques 

Eileen L DiGiovanna 

Articulatory techniques are direct, passive tech-
niques in which no thrusting force is used. They 
can be considered low-velocity and low-ampli-
tude. They are generally performed within the 
physiologic range of motion of any given joint 
and tend to be repetitive to free all planes of 
motion within the joint. 

Most thrusting techniques are direct techniques 
in that the dysfunctional unit is placed into at 
least one of its restrictive barriers to motion and 
the physician thrusts through that barrier. The 
techniques are considered passive because the 
physician provides the treating force and the pa-
tient remains passive. 

High-Velocity, Low-Amplitude 
Techniques 

The best known of all manipulative techniques 
are the high-velocity, low-amplitude thrusting 
techniques. In these techniques, the physician 
positions the patient in such a way that the re-
stricted joint is placed into its restrictive 
barrier(s) to motion. The physician then quickly 
applies a small to moderate amount of force to 
the joint in such a way as to move it through the 
barriers. Improved joint motion should result 
very quickly. 

To achieve the best results with as little dis-
comfort as possible, the surrounding soft tissues 
should be relaxed before the thrusting force is 
applied. Myofascial (soft tissue) techniques or 
other nonthrusting techniques are used for this 
purpose. When the muscles and soft tissues are 

relaxed, less force is needed to move the joint 
and the treatment will be less uncomfortable. 

High-velocity, low-amplitude techniques 
may have been the first type of manual medicine 
ever devised. They are the therapeutic maneu-
vers most commonly used by chiropractors and 
osteopathic physicians, as well as other practi-
tioners of manual medicine. 

Low-Velocity, High-Amplitude 
Techniques 

In some thrusting techniques, a greater force is 
applied slowly with the goal of moving the joint 
through the barrier. Care must be taken to avoid 
joint or soft tissue damage. These techniques, 
when applied skillfully, are quite useful, but the 
force must be carefully controlled. Again, relaxa-
tion of the soft tissues before force is applied 
makes the procedure safer and less uncomfort-
able. 

Springing Techniques 

Springing techniques are similar to high-veloc-
ity, low-amplitude techniques except that a full 
force is not applied. The joint is positioned as 
before, then gently sprung several times against 
its barriers. This maneuver gently nudges the 
joint to move through its restrictive barrier. The 
springing force is much less than that applied in 
high-velocity, low-amplitude techniques. 

With repeated springing thrusts against the 
barrier, the joint may be moved as effectively as 
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with high-velocity, low-amplitude thrusting but 
with less possibility of adverse effect. Springing 
techniques are useful in more painful joints, 
older persons, and children, and whenever a 
stronger force is contraindicated. 

General Principles of Thrusting 
Techniques 

1. Prepare the joint to be treated by relaxing the 
soft tissues so that the joint may be moved 
more easily with less resistance from the soft 
tissues. 

2. Place the joint into its restrictive motion bar-
riers. If only one barrier is to be engaged, 
it is essential that all other joint motions be 
"locked" out. 

3. Once a joint has been placed into its motion 
barriers, this position must be held firmly by 
the physician and the "locking" thus created 
not lost as the force is applied. 

4. The physician must control the force. Exces-
sive force should never be applied in the hope 
that the joint will move. Only force sufficient 

to create the motion desired should be used. 
Force should never replace skill. 5. Treatment 
must be localized and applied to the specific 
restricted joint. A "shotgun" approach to an 
entire area of the spine is inappropriate and 
harmful. 

Pops and Cracks 

Particularly with high-velocity, low-amplitude 
techniques, a popping or cracking sound may 
be heard, similar to the sound made by cracking 
the knuckles. Some observers believe the sound 
is caused by the breaking of a vacuum in the 
joint, others believe that it is caused by release 
of a nitrogen bubble. Whatever its cause, elicit-
ing this noise is not essential to the correction 
of a dysfunction. Feeling the joint move is more 
important than hearing it pop. 

Many patients feel that the treatment is suc-
cessful only if they hear this sound; others are 
frightened by it, fearing bones may be breaking. 
The patient must be assured that the sound is 
harmless, as well as unnecessary. 
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CHAPTER 

Myofascial Release Concepts 

Dennis J. Dowling and Paula Scariati 

Fascia is a connective tissue substance sheet or 
band of fibrous tissue that lies deep to the skin 
and invests all structures of the body. Every 
nerve, bone, muscle, and organ is covered with 
some form of fascia. The term, which is Latin for 
band or bandage, is descriptive of the pervading 
presence of the material. If all of the other struc-
tures, visceral and somatic, were somehow dis-
solved, a ghostly fascial image would persist and 
retain recognizable form. 

Function 

Some authors (Kuchera and Kuchera) have de-
scribed the functions of fascia as the four Ps: 
packaging, protection, posture, and passage-
ways. There is a rich nervous supply to the fascia, 
and all nerves perforate or are encompassed by 
fascia. Muscles—smooth, cardiac, and skele-
tal—are enveloped by it. Contraction and mo-
tion of the muscles are guided by fascia, and the 
balance of structures is maintained by stresses 
distributed throughout. As an encasement and 
as a tether, fascia protects underlying structures. 
Usually this means that forces are absorbed or 
redistributed. Because of its reactivity to forces, 
its configuration may change and precede 
changes in other structures, such as the muscles. 
The processes of circulation, both vascular and 
lymphatic, are maintained and regulated 
through fascial influence. When change does 
occur in the structure of fascia, with reorganiza-
tion, directionality, and thickening, all of the 
functions may be altered and/or reduced. Sud-
den stretching of fascia may be accompanied by 
a sensation of burning pain and irritation of 

membranous components and may result in 
sharp or stabbing sensations. Regional muscles 
may contract in reflex to these stimuli. 

Organization 

Much of the regional and localized named fasciae 
are artificially divided. Fascia forms a continuity 
and is a form of connective tissue. The cellular 
components include fibroblasts, osteoblasts, 
chondroblasts, osteocytes, chondrocytes, 
reticu-lar cells, mast cells, and formed 
elements of blood. 

There are two types of general connective tis-
sue: loose and dense. Dense tissue may be regu-
lar or irregular. Dense regular connective tissue has 
either long or overlapping layers. Tendons and 
ligaments are formed of dense connective tissue. 
The dermis, organ capsules, periosteum, and 
perichondrium are forms of dense irregular con-
nective tissue. The fibers are mesh-like, lack a 
distinct pattern, and are oriented in many differ-
ent directions. 

Loose connective tissue is found in subcutane-
ous fascia, in the lamina propria beneath epithe-
lium, and in the mesenteries. There is a rich as-
sortment of nonfibrous material such as 
fibroblasts, mast cells, and macrophages con-
tained throughout. Any formed blood element, 
with the exception of erythrocytes and platelets, 
may exist in this tissue. 

Components 

Fibroblasts prepare and secrete collagen, elastin, 
and other proteoglycans. When there is in- 
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creased need for repair, they can proliferate to 
accommodate the increased demand. In con-
junction with macrophages, known as 
histiocytes, they comprise the reconstructive 
component of reconstruction. The 
macrophages phagocytose debris and are 
developed from monocyte precursors. 

Collagens are composed of many smaller fi-
bers and are the most abundant and widely dis-
tributed proteins in the body. Although they are 
typically soft and flexible, they contribute high 
tensile strength to many structures. Four classes 
exist as determined by location and type: I is 
found in dermis, tendon, and bone; II forms car-
tilage; III is located in the cardiovascular tract, 
gastrointestinal tract, and integument; and IV is 
in the basement membranes of epithelium. 

The protein elastin is the major component 
of elastic fibers. They have a distinct ability to 
be stretched and then return to their original 
disposition without being permanently de-
formed. Abundant in regions subjected to cycli-
cal expansion and relaxation, they appear in car-
diac, pulmonary, and skin structures. Stressors 
such as cigarette smoke and sunlight break down 
the elastic fibers of elastin. 

All connective tissues have a spatial fill-in ma-
terial of varying amounts known as amorphous 
ground substance, which is a mixture of 
macro-molecules known as proteoglycans and 
glycoproteins. Both contain carbohydrates and 
proteinaceous material. Glycosaminoglycans are 
of several types, with some regional specificity. 
Along with proteoglycans, they give a large net 
negative charge to the amalgam and can bind 
to large amounts of water. This allows for free 
diffusion of smaller molecules throughout; it 
also gives the amorphous ground substance a 
gel-like consistency. 

Both nutrients and waste products diffuse 
through the liquid material. Approximately 70% 
of connective tissue is composed of water, of 
which the ground substance is primarily respon-
sible. Hyaluronic acid, a component of ground 
substance, is very hydrophilic. This aspect gives 
the fascia a colloid-like capacity. Intermittent or 
low-force impulses can create wave-like fluid 
mechanics that are distributed and then dissi-
pate. Drag is the amount of resistance to motion 
as determined by internal molecular resistance. 

Sudden focal force evokes a more rigid reaction. 
Injury or constant tension may reduce the water 
component, leaving the remaining components 
drier and relatively stiffer. Adhesions, which are 
abnormal cross-linkages between collagen fi-
bers, are then more likely to occur. The relatively 
late adaptations to significant or sustained forces 
are the fibrotic changes and the development of 
directionality of the substance. Both of these re-
sult in a tougher, more resistant change of the 
substance. 

As a connective tissue, adipose is subcutane-
ous and found around some internal organs. An 
energy storage site, it also serves as an insulator 
against temperature extremes and as support for 
some structures. A rich blood supply and 
reticular mesh are found, and the relative size of 
each of the cells varies, depending on the 
activity and nutritional status of the individual. 

Types 

Fascia is also described as superficial, deep, and 
subserous. A continuous layer of superficial fascia 
lies beneath and is continuous with the skin's 
dermis layer. Two layers exist, with a potential 
space between capable of accommodating fluid 
accumulation. Superficial fascia invests the outer 
components of skeletal muscle and helps to give 
form to the skin. In concept, it is a sac that helps 
to insulate and separate the body from the exter-
nal environment. Small fibrils act as anchors 
from the skin to the deeper fascia. Forces di-
rected through palpation perpendicular to these 
tethers but parallel to the deep fasciae allow the 
examiner to appreciate a sense of resistance 
("drag" or "bind") or freedom ("ease") to move-
ment. 

The deep fascia serves more of a 
compartmentalization role. Woven in a tighter, 
more compact fashion, it encapsulates and 
separates muscles and visceral organs. Variously 
named regions of fascia are the locations of 
thicker, deep fascia. The fibrous pericardium, 
parietal pleura, perineurium, and perimysium 
are some forms. The septa of the muscles are 
also examples. These coverings give some form 
and guidance to the structures they envelop. A 
condition such as "shin splints" or other 
compartment syndromes 
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may result from ischemia because of muscular 
enlargement within a confining space. 

Subserous fascia is a loose, fibroelastic connec-
tive tissue. The visceral pleura, pericardium, 
peritoneum, and other capsular coverings of the 
visceral organs are representative examples. The 
tissue is also subject to inflammatory and infec-
tious processes such as pleuritis or peritonitis. 
Pericarditis can severely tamponade the function 
of the heart. 

Interconnection 

Rather than exist in a segregated fashion, the 
various fasciae show continuous communica-
tion. Suspensory ligaments of the heart and other 
organs represent continuities. The recently dis-
covered connection between the dura and the 
rectus capitis posterior minor is an example of 
the continuity and interrelatedness of bodily 
structures. The inguinal ligament is a reflection 
of the in-rolled lower edge of the external 
oblique muscle aponeurosis. 

As connective tissue, other elements such as 
the blood and osseous structures of the body act 
to maintain communication among the various 
areas of the body. Blood is a connective tissue 
in its ability to remove, replace, nourish, and 
deliver to all regions of the body. The 
musculoskeletal system allows interaction of 
various parts of the body and helps in the 
process of fluid flow. The replacement and 
maintenance of elemental substances such as 
calcium are dependent on the storage sites in 
the bone, and the process of hematopoiesis 
occurs in the marrow. 

Bones must be thought of as more like plastic 
than like stone. They have a good deal of flexibil-
ity and can accommodate and distribute stresses 
within a certain capacity of tolerance. The 
amount, interval, and impulse of the force, as 
well as the vector, direction, and individual 
structure, age, and nutritional status of the bone 
help to determine the result. Sudden forces may 
create bending, as in a green-stick fracture in 
children, or rupture of the components and re-
lated structures. Sometimes the force is transmit-
ted to surrounding or underlying structures of 
other types. It is difficult to conceive of any in-
stance when a fracture of bone does not involve 
also soft tissue injury of the regional structures. 

Head trauma may avoid frank skull fracture but 
result in disruption of blood vessels, damage to 
the underlying meninges, or contusion of the 
brain. Constant or intermittent forces of rela-
tively less intensity may result in deformation 
and/or reformation of bone. 

According to Wolffs law, alteration of func-
tion results in a change in the structure of bone. 
The mastoid processes are barely existent in a 
newborn infant but become larger, knob-like 
projections from the temporal bone by adult-
hood. Hypertrophy of the inion most likely indi-
cates chronic tension introduced by the 
trapezius and splenii muscles. Asymmetric or 
even symmetric stressors on bone or other 
bodily components bring about long-term 
changes in structure. 

The principle of Wolffs law also applies to 
the fascial tissue. When subjected to stress, pre-
viously ambiguous tissue develops directional-
ity. The ability to return to a more elastic state 
is hampered or eliminated. The longer the force 
and the responsive reaction continue, the less 
likely the tissue is to reformulate itself. Fiber ad-
hesions develop from both the approximation of 
tissue and inflammatory processes. As an acute 
process, the compression that the material 
undergoes is protective. Contraction and refor-
mation restrict and resist further destruction. 
With removal of the irritating event, the body's 
self-healing mechanisms help restore the tissue's 
capacity. However, inappropriate persistence of 
the reaction or further injury results in more 
chronic changes and perhaps even scarring. Fas-
ciae retain a memory of the forces that have been 
inflicted through the reorganization of tissue. 
These histochemical changes may occur parallel 
to the vector force when there is shearing of the 
fascia or perpendicular when there is focal im-
pact. Conditions such as fibromyalgia may rep-
resent chronic inflammatory changes at multiple 
sites. In other words, the connective tissues eas-
ily exhibit a structure-function interrelation-
ship. The corollary of abnormal function pro-
moting development of abnormal structure is 
apparent. 

Reconstruction 

The repair and proliferation of the type and 
amount of tissue have multiple determinants. 
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Tobacco, sun exposure, and age reduce the facil-
ity to produce elastin. Piezoelectric currents de-
velop because of ionic charges after irritation or 
injury. Fibroblasts align along the electric fields 
and determine the direction of repair and prolif-
eration. Certain specialized fasciae such as the 
thoracolumbar fascia, tentorium cerebri, and the 
falx cerebri show lines of force based on chronic 
normal stresses. 

Patterns of Fascial Strain 

As a compensatory organ, the fascia absorbs and 
distributes forces. When examining patients for 
somatic dysfunction, one often sees patterns to 
the findings. Most frequently, areas of restriction 
are found at transitional zones, with an apparent 
preference for alteration from side to side from 
one region to the next successive one. J. Gordon 
Zink called these compensatory patterns. He found 
that 80% of the people he examined who 
described themselves as "well" exhibited this 
pattern. The remaining group of "well" people 
also showed an alternating sequence but in the 
exact opposite directions. He termed these com-
mon and uncommon compensatory patterns, re-
spectively. The patterns are outlined in Table 
18-1. 

Some subjects may not show a preference to 
one side or other and have tissue that is equally 
responsive bilaterally. These are fairly healthy 
and adaptive tissues. 

The reason for the compensatory patterns 
may be handedness, eye dominance, or foot 
preference. Postural imbalance such as leg length 
discrepancies and eye-level imbalance may also 
play a role. The tendency to move in one direc-
tion results in attempts to maintain a center of 
gravity and a balance of all forces to attain equi-
librium. Some authors have even suggested a ge- 

netic basis in the natural formation of helical 
patterns, even as small as DNA. 

Individuals who did not fit either of these 
compensatory patterns were noted to have 
un-compensated patterns, in which there may be 
no alternation or the alteration is incomplete. 
Dr. Zink reasoned that the compensated 
patterns were more adaptive and that these 
individuals responded more favorably to any 
stress or illness. Injuries tend to exaggerate 
already existent patterns. People with 
uncompensated patterns were more likely to 
have experienced trauma, were slower to 
recover from illness, and required more chronic 
treatment. 

Therapeutic Considerations 

All manipulative medicine interventions rely on 
the physical interaction of the physician with the 
somatic elements of the patient. The process is 
guided by various considerations. All of the soft 
tissues have a tolerance for stretch based on their 
condition, within certain limits. Some of the 
structures, such as muscle, have the ability to 
contract. They may do so under voluntary con-
trol or reflexively. Injury, chronicity, nutritional 
status, and position all affect responsiveness. 
The origins and insertions of the tendons and 
ligaments determine available motion. The fascia 
shows decreased elasticity with age and rela-
tively undiminished contractility. The nature of 
the surrounded structures, regional force and 
tension requirements, and nutritional status fur-
ther modify the stretch or contract reactivity. 
The bones act as levers, both in their function 
and when used by the physician therapeutically. 
Connective tissue release modalities have been 
called myofascial release techniques historically. 
In truth, they are 
"myofascial-tendon-ligament-osseous-viscera" 
techniques. Most of the 

TABLE 18-1 COMMON AND UNCOMMON COMPENSATORY PATTERNS 
  QCCIPfTOATLANTQIO CERVICQTHQRAGC THORACOLUMBAR LUMBOSACRAL

Common (CCP) L R L R 

Uncommon (UCCP) R L R L 
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practitioners of these techniques have used the 
responsiveness of the tissue as a guide for further 
introduction of therapeutic assistance. 

Practically all of the modalities are passive in 
that the patient is to make no conscious effort 
at moving a region. When active involvement is 
requested, it is usually to facilitate relaxation, 
either through a contract/relax response or 
reflexively through reciprocal inhibition. In 
both of these situations, the patient's 
involvement is in short pulses. 

The modalities can be described as either di-
rect or indirect. Direct techniques bring the re-
gion in question into one or more of the relative 
barriers to motion, with the intent that the tissue 
relaxes and stretches toward the physiologic lim-
its. A response called creep has been used to de-
scribe the relaxation of myofascial tissue to a 
gentle force load and the decreased resistance 
to subsequent applications. Varieties of indirect 
techniques all position the region into the var-
ious freedoms. Some are static in that the posi-
tion is held. Others are dynamic and use either 
continuous motion in response to feedback ex-
perienced by the physician or the application of 
facilitating forces or motions. After treatment, 
reassessment or mobilization into the barriers is 
engaged. Some of these modalities and specific 
techniques are also described in other sections 
of this book. 

Myofascial Release Techniques 

Counterstrain is a myofascial release technique 
originally described as "spontaneous release by 
positioning." A tender point is noted on palpa-
tion and the region or entire body is positioned 
into freedoms for the purpose of shortening 
muscles. The positions are typically held for 90 
to 120 seconds or until a mobile point reaction 
is noted. Subsequent tissue softening and/or re-
duced tenderness are noted. 

Facilitated positional release involves position-
ing a region or joint into neutral, unloading the 
joint, adding a facilitating force (compression 
and/or torsion), adding motion in all three 
planes of freedom, and monitoring for release. 
The time interval is a few seconds. 

Functional techniques appear to have started 
with Dr. Still. Palpation of specific joint and tis- 

sue compliance determines positioning in three 
cardinal planes, translation in two planes (trans-
verse and anterior or posterior), and compres-
sion or traction. An additional element is reac-
tion to a respiratory component (inhalation or 
exhalation). 

Torque unwinding is an unpublished modality, 
which has been taught at seminars. It has a theo-
retical construct of bodily cubes with regions of 
restriction being reflected on opposing surfaces 
caused by vectors of force resulting from injury. 
Treatment involves bringing the two ends into 
alignment, mimicking the position of the origi-
nal injury, and waiting for release and/or adding 
slight oscillatory torsional forces into both loca-
tions at the same time. These techniques are at-
tempts to balance the stress load by adding lim-
ited forces in the direction opposite to the 
original vector of injury. 

Balanced ligamentous release (ligamentous artic-
ular release) uses the palpating hands as both 
monitors and fulcrums. The regions of the joints 
and ligaments are balanced to create relaxation 
and gapping. Release occurs as the tissue further 
relaxes and more normal motion is established. 

Unwinding is a dynamic technique. The pa-
tient gives constant feedback to the examiner 
while moving a portion of the body in response 
to sensations of movement. The technique can 
be localized using impulses of drag and ease over 
wider regions. The neck or extremities can be 
treated regionally or used as levers to manipulate 
the trunk. The physician facilitates the process 
by resisting influences such as gravity while fol-
lowing small muscular motions or fascial ease. 

Direct fascial release requires that a torsion, 
compression, and/or traction force be main-
tained into the barrier while one waits for a re-
lease (fascial creep). After this occurs, the region 
can be moved in all planes more easily. 

Cranial osteopathy is a form of fascial release 
that attempts to balance forces of the five compo-
nents, as proposed by William Garner Suther-
land. 

Visceral manipulations use manual techniques 
(the physician's contact with the somatic system) 
to balance forces that create stresses on the vis-
ceral organs. 

The Still technique is a recently "rediscovered" 
application of manipulative techniques believed 
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to have been used by Dr. Still. It combines indi-
rect technique with a subsequent quick 
articulatory procedure. It shares a great 
similarity to facilitated positional release. 
Sometimes the only differences between the two 
are the positions of the patient and physician. 

Progressive inhibition of neuromuscular struc-
tures and other forms of inhibition art techniques 
that may address fascial restrictions by use of 
inhibitory forces. 

Trigger band technique, as described by Ste-
phen Typaldos, DO, is a direct form involving 
very deep pressures. The practitioner exerts sig-
nificant force by using an instrument or fingers 
along involved tissue in a basically linear fashion 
from an area of relative dysfunction toward the 
more involved region. 

Biodynamic method, described by James Jeal-
ous, DO, is a system of osteopathic diagnosis 
and treatment using monitoring and facilitation 
of the innate health-restorative forces, which 
occur in polyrhythmic motion cycles. Bioelectric 
Fascial Release, described by Judith O'Connell, 
DO, FAAO, is also a form of fascial release using 
and directing inherent forces. 

Integrated neuromusculoskeletal release (INR) 
can be considered a fusion technique in that it 
uses fascial release, functional technique, and 
isometric-isotonic muscular efforts. This tech-
nique was developed by Robert Ward, DO, 
FAAO, with the focus on bringing about stretch 
and reflexive relaxations in areas of dysfunction. 

Even though these modalities are mentioned 
as distinct units, their use may be overlapping. 
The physician may switch from one to another 
to adapt to tissue response. 

• EXAMPLES OF MYOFASCIAL 
TECHNIQUES 

Cervical Spine Functional Technique 

1. Patient position: supine. 
2. Physician position: seated at the head of the 

table. 
3. Technique: 

a. The physician places the index finger of 
either hand on the transverse process of 
the vertebra to be released. 

b. Range of motion of the vertebral unit is 

assessed in all three planes: flexion-ex-
tension, side-bending, and rotation. 

c. Response to translation laterally in the co-
ronal   plane   and 
anteriorly/posteriorly 
along the sagittal plane is assessed. 

d. Tissue responsiveness at the monitoring 
site is assessed for compression or trac-
tion. 

e. The vertebra is positioned in all three car-
dinal planes of freedom. 

f. The   two   directions  of  translation  
are added. 

g. Respiration is used to determine tissue re-
laxation. If the tissue feels more relaxed 
during inhalation, then the patient is in-
structed to take a deep breath and hold 
it. If exhalation is the freer modifier, then 
the patient takes a breath and exhales fully 
and maintains full exhalation for several 
seconds. 

h. The physician follows the vertebra into 
the direction of ease at each release, 

i. The region is reassessed. 

Thoracic Spine/Upper Extremity 
Unwinding 

1. Patient position: supine. 
2. Physician position: standing or seated at the 

side of the table along the side to be treated. 
3. Technique: 

a. The physician grasps the patient's forearm 
with both hands. 

b. The patient's arm is brought to approxi-
mately 90 degrees of shoulder flexion. 

c. Slight tension is introduced by traction 
and the whole arm is subjected to a mild 
amount of torsion by internally and then 
externally rotating the arm. 

d. The tension is reduced and effort is di-
rected toward supporting the arm against 
gravity. 

e. Tissue responsiveness at the monitoring 
site is assessed. 

f. The physician allows the arm to drift in 
any or all directions. If the extremity hits 
a barrier, there will be a tendency for the 
muscles to tighten. The physician should 
attempt to use the least amount of interac-
tion necessary. 
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g. As the movement becomes more active, 
the physician can give less and less sup
port. 

h. If a pattern of movement is repeated three 
times or more, the physician should hold 
the arm at one or another extreme of the 
movement and hold it in place. Any tug
ging motion that leads to the same repeti
tive motion should be resisted by main
taining the extremity in place. 

i. Elimination of the resistance should occur 
when the extremity begins to move in a 
direction that does not fit the previous 
pattern. 

j. The endpoint occurs when the arm comes 
to rest alongside or across the patient's ab
domen. Palpated impulses to movement 
should be absent. 

k. The region is reassessed. 
I. Large movements of the shoulder involve 

the thoracic spine, whereas smaller coni
cal types of movement may support only 
regional extremity movement. 

Scapula Release 
1. Patient p o s i t i o n : lying on side, with the side 

to be treated facing upward. 
2. P h y s i c i a n p o s i t i o n : standing, facing the pa

tient. 
3. T e c h n i q u e : 

a. The physician abducts the patient's arm 
and places his caudad arm (relative to the 
patient) between the patient's arm and his 
chest wall. 

b. The physician grasps the patient's scapula 
at the medial edge and inferior angle with 
his caudad hand and the medial edge and 
superior medial angle with his cephalad 
hand (Fig. 18-1). 

c. With a slight amount of traction, the sca
pula is tested in the following directions: 
(1) Cephalad (elevation) and caudad 

(depression) 
(2) Lateral (distraction) and medial (re

traction) 
(3) Rotation clockwise and counter

clockwise 
d. The scapula is placed into all three direc-

• FIG. 18-1 Fascial release of the scapula. 

tions of freedom successively and held in 
place. 

e. The physician waits for a further loosening 
into one or more directions of freedom, 
indicating a release. 

f. The region is reassessed. 

Sacral Balancing 
1. P a t i e n t p o s i t i o n : supine. 
2. P h y s i c i a n p o s i t i o n : seated to one side of the 

patient facing toward the patient's head. 
3. T e c h n i q u e : 

a. Depending on the patient's comfort, one 
of the following two positions can be 
used: 
(1) Both knees bent, feet flat on the table, 

separated and adducted. 
(2) Legs extended. 

b. The physician places the hand of the arm 
that is closer to the patient beneath the 
patient's sacrum. The physician's finger
tips extend to the patient's sacral base and 
the apex of the sacrum rests between the 
physician's thenar and hypothenar emin
ences. The hand contours to the sacrum. 
The physician rests his forearm on the 
table. 

c. The physician places the forearm of his 
other arm across the ASISs of the patient's 
pelvis. The physician's arm, which is now 
close to the patient's head, rests on the 
ipsilateral ASIS while the hand holds the 
outer edge of the opposite iliac crest. 

d. A medial force is engaged across these two 
contact points with this arm. 

1 0 1 
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CHAPTER 

Ligamentous Articular Strain 
Technique and Balanced 
Ligamentous Tension Technique 

Wm. Thomas Crow 

Ligamentous articular strain (LAS) technique 
and balanced ligamentous tension (BLT) tech-
niques are two techniques derived from what 
were once called "general osteopathic tech-
niques." They both are primarily indirect tech-
niques that affect connective tissues of the body: 
fascia, ligaments, tendons, and, indirectly, lym-
phatic and blood flow. Both terms come from 
the phrase from William Garner Sutherland that 
"ligamentous articular strains are treated by 
using balanced ligamentous tension." The reason 
that both names have persisted is the various 
osteopathic physicians who taught them called 
their methods of treatment by either term. 

Balanced ligamentous tension techniques 
have usually been associated with a very light 
touch, and the use of respiratory cooperation, 
although ligamentous articular strain techniques 
usually have more force applied and the use of 
respiratory cooperation is not always used. In 
general terms, the amount of force used in BLT 
is approximately 1 to 3 Ibs, whereas LAS tech-
niques may be as high as 40 Ibs. However, both 
of them have three components in common: 

1. DISENGAGEMENT 
2. EXAGGERATION 
3. BALANCE 

• DISENGAGEMENT 

To "disengage," the osteopathic physician must 
use either compression or decompression. Push- 

ing a joint or tissue together or pulling it apart 
generally accomplishes this. The more common 
approach is the use of compression. Once disen-
gaged, the joint or tissue will move. The osteo-
pathic physician uses palpation to bring the tis-
sue to a neutral point. 

• EXAGGERATION 

After disengagement, the joint or tissue is taken 
into the direction of the injury. This exaggerates 
the position of the diagnosis of relative freedom. 
Because the joint or tissue was taken beyond its 
physiologic barrier and remained dysfunctional 
by the injury, it fails to return to its physiologic 
position. Close to the point of injury is the most 
likely location to find the dysfunction. By ap-
proaching the dysfunction with exaggeration of 
its relative freedom, a balance point is deter-
mined. 

• BALANCE POINT 

Establishing the balance point leads to the reso-
lution of the somatic dysfunction. The first 
points are determined by palpation and diagno-
sis. This is where the treatment begins. A balance 
point is established, much in the same manner 
as one balances a plate, a pencil, or anything on 
the end of one's finger. All of the parameters of 
pull are brought to a state of balance. Balance 
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consists of not taking the tissues beyond the elas-
tic limits, and yet it is not light touch. A vital 
resilience should still be present in the tissue 
after enough pressure is applied to accomplish 
a release. The key to successful treatment is this 
delicate balance of all the ligaments, all the 
strains, and all the other tissues, fascia, etc. 

LAS and BLT techniques were originally pub-
lished in the 1949 Year Book of the Academy of 
Applied Osteopathy as "The Osteopathic Tech-
nique of Wm. G. Sutherland" written by H.A. 
Lippincott, DO. Dr. Sutherland credited the ori-
gin of these techniques to Dr. Still. 

Carl Phillip McConnell, DO, MD, who had 
been treated by Still and was on the faculty of 
the American School of Osteopathy, wrote in his 
book The Practice of Osteopathy: 

Disengage the articular points that have become 
locked. Reduce the dislocation by retracing the path 
along which the parts were dislocated. One can 
readily see that a dislocated ball and socket joint 
could be reduced only by the dislocated bone retrac-
ing the path through which it left its socket as the 
capsular ligament would at once prevent its return-
ing to the socket by any path other than that taken 
when dislocated. This applies to all dislocations to a 
greater or lesser extent. 

This was the first written documentation to 
discuss Dr. Still's technique found in sources 
from other than Dr. Still himself. A description 
for the treatment from Dr. Still states, 

One asks how much do you pull a bone to replace 
it? I reply, pull it to its proper place and leave it 
there. 

The phenomenon of "popping" is also ad-
dressed: 

One man advises to pull out a bone to attempt to 
set until they pop. That popping is no criterion to 
go by. Bones do not always pop when they go back 
into their proper place, nor does it mean they are 
properly adjusted when they do pop. If you pull your 
finger you will hear a sudden noise. The sudden and 
forcible (sic) separation of the ends of the bones that 
form the joint causes a vacuum and the air entering 
from about the joint to fill the vacuum causes the 
explosive noise. 

Dr. Still continues, 

It matters not from which one it is or how far it has 
been forced from its socket, you must first loosen 
it at its attachments at its articulating end, always 
bearing in mind that when a bone has left its proper 
articulation the surrounding muscles and ligaments 
are irritated and keep up a continual contracture. 

He further states, 
Without going into further detail I will say that all 
dislocations, partial or complete, can be adjusted by 
this rule: First loosen the dislocated end from other 
tissues, then gently bring it back to its original place. 

In 1915, Dr. Edythe Ashmore, a student of 
Dr. Still, wrote "Osteopathic Mechanics," in 
which she describes Osteopathic techniques. 
"General Rules—The articulating surfaces must 
retrace the path they took in their displacement." 
In addition, she states, "There are two methods 
commonly employed by osteopathists in the cor-
rection of lesions the older of which is the trac-
tion method, the later the direct method or 
thrust." She goes further in a footnote, stating, 
"The term 'direct' is preferred for the reason that 
the imitators of osteopathy have given to the 
word 'thrust' an objectionable meaning of harsh-
ness." 

Then, she writes about "the old 
method"—ligamentous articular strain. The new 
method that came to represent thrust was 
high-velocity-low-amplitude (HVLA). "Those 
who employ the traction method secure the 
relaxation of the tissues about the articulation 
by what has been termed exaggeration of the 
lesion, a motion in the direction of the forcible 
(sic) movement which produced the lesion, as if 
its purpose were to increase the deformity." 

C. P. McConnell, DO, stated, "this disengages 
the tissues that are holding the parts in the ab-
normal position." The movement bringing this 
about is a reaction. "The exaggeration is held, 
traction made upon the joint, replacement initi-
ated and then completed by reversal of the 
forces." 

Dr. Ashmore goes on to describe the method 
used by Dr. Still. 

Technic: In all spinal technic it is my custom to have 
the patient exercise his own natural forces rather 
than the application of mine. There are no thrusts, 
no jerks nor the application of another or distal end 
of the anatomy as a lever. The principle is that used 
and taught by Dr. Still, namely, exaggeration of the 
lesion to the degree of release and then allowing 
the ligaments to draw the articulations back into 
normal relationship. This same method is applied in 
sacroiliac technic. 

One may easily note the similarity of descrip-
tions between Drs. Ashmore's and Lippincott's 
detailing of Sutherland's technique. 

Since it is the ligaments that are primarily involved 
in the maintenance of the lesion it is they, not mus- 
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cular leverage, that are used as the main agency for 

reduction. The articulation is carried in the direction 

of the lesion position as far as is necessary to cause 

tension of the weakened elements of the ligamen

tous structure to be equal to or slight in excess of 

the tension of those that are not strained. This is the 

point of balanced tension. Forcing the articulation 

back and away from the direction of lesion strains 

the ligaments that are normal and unopposed, and 

if it is done with thrust or jerks there is definite possi

bility of separating fibers of ligaments from their 

bony attachments. When the tension is properly bal

anced, the respiratory or muscular cooperation of 

the patient is employed to overcome the resistance 

of the defense mechanism of the body to the release 

of the lesion. 

• LIGAMENTOUS ARTICULAR 
STRAIN TECHNIQUE FOR THE 
TERES MINOR 

1. Patient position: Lateral recumbent with af

fected shoulder up 

2. Physician position: Standing behind the pa

tient 

3. Technique: 

a. The physician uses the thumb of his cau-

dad hand and places his thumb at the pos

terior axillary fold. 

b. The physician's other hand is placed over 

the ilium with the thumb in the region of 

the quadratus lumborum. 

c. The physician then places pressure on the 

teres minor while stabilizing the ilium 

(Fig. 19-1). 

d. The thumb of the upper hand should be 

over the area of maximum spasm. 

• FIG. 19-1 Ligamentous articular strain technique for 

the teres minor. 

e. Steady pressure is maintained by the 

upper hand. The amount of force is usu

ally approximatley 20 to 30 lbs of force. 

f. The hold can be released when the spasm 

has relaxed. 

g. The area is reassessed 

• BALANCED LIGAMENTOUS 
TENSION TECHNIQUE FOR 
THORACIC VERTEBRAE—SIDE-
BENDING ROTATION (Example T4 
F S L R J 

1. Patient position: Seated on the table 

2. Physician position: Standing behind the pa

tient 

3. Technique: 

a. The physician places the thumb on the 

side of the somatic dysfunction rotation 

over the transverse process of the next 

lower vertebra on that side (left thumb on 

T5 left transverse process in this example). 

b. The physician's other thumb is placed on 

the transverse process of the somatic dys

function on the side opposite to the rota

tion (right thumb on T4 right transverse 

process). This is also placed a little more 

forward to bring the vertebra into a rela

tive flexion with the one below. 

c. The patient is directed to raise the shoul

der on the side opposite to the dysfunction 

side-bending (patient raises the right 

shoulder in this example). This creates 

side-bending into the somatic dysfunction 

relative freedom (Fig. 19-2). 

• FIG. 19-2 Balanced ligamentous tension technique for 

the thoracic spine. 
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d. The point of balanced tension is located, 

monitored, and "the respiratory coopera

tion may be in either inhalation or exhala

tion—inhalation if the ligamentous imbal

ance is mainly on the side of convexity 

and exhalation if on the concavity." (Lip-

pincott) 

e. The patient is brought back to a neutral 

position and the somatic dysfunction is 

reassessed 
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CHAPTER 

Functional Techniques 

Stanley Schiowitz 

Functional techniques can be described as 
low-force, non-thrusting techniques for the 
treatment of vertebral motion restrictions that 
utilize indirect positioning to create a gradual 
release of restrictive tensions at the 
dysfunctional segment. 

Historically, the use of functional techniques 
can be dated back to A. T. Still. It is noted that 
Harold Hoover, DO, one of the early pioneers 
in the use of functional methodologies, was 
using the techniques learned from the teachings 
of Still. Over time, these functional techniques 
lost popularity in favor of thrusting techniques. 
The schools found the thrusting techniques eas-
ier to teach, and most practitioners found that 
patients more readily accepted these methods 
and looked forward to hearing the "popping" 
sound that was created. 

In the early 1950s, Harrison Fryette's findings 
on spinal motions, as well as Irvin M. Korr's re-
search reports on the neural relationship of the 
somatic dysfunction, created an atmosphere for 
the resurgence of the acceptance of these tech-
niques. It was believed that a scientific explana-
tion had been found that would explain the ra-
tionale of why and how the results could be 
obtained. In 1951, Hoover was invited to New 
England to present a program on his approach 
to the diagnosis and treatment of somatic dys-
functions. He called the methods taught a func-
tional approach to the treatment of segmental 
restrictions. The next year, a New England 
branch of the Academy of Applied Osteopathy 
was formed. This group of physicians spent the 
next 5 years studying and formalizing both func-
tional palpatory diagnosis and the application of 
functional methods of treatment. 

To properly use these techniques, a diagnosis 
has to be made, and the positioning of the seg-
ment involved must be into its freedoms of mo-
tions creating an indirect technique. William 
Johnston, DO defines an indirect technique as 
"the method of moving one bone or segment 
slightly in the direction away from the direction 
of correction until the resistance of holding tis-
sues and fluids is partially overcome and the ten-
sions are bilaterally balanced; then allowing the 
released ligaments and muscles themselves to 
aid in pulling the part towards normal. Other 
body forces including that of respiration may be 
employed." 

Functional techniques apply palpatory infor-
mation derived as the segment is passively 
placed into its three planes of motion. The gen-
eral methodology is to place one hand on the 
segment involved; this is the palpatory or "listen-
ing" hand. The other hand is used to passively 
move the patient in a manner that creates motion 
of the segment in the three planes. This is called 
the "motive" hand. The palpatory hand assesses 
the motion being created, diagnosing any restric-
tions of motion present. The "motive" hand posi-
tions the patient, increasing the segmental mo-
tion in the direction of its ease of motions. The 
patient may be asked to slowly inhale and ex-
hale. As the palpatory hand feels release of the 
restrictions, the patient's position is modified to 
allow for an increase in the segmental motion 
into its freedoms. This is repeated until full free-
dom of motion is restored. 

It is readily understandable that the applica-
tion of functional techniques requires that the 
physician be well versed in palpatory proce- 
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dures. He/she must be able to separate the feel

ings of segmental motion from those created by 

the tissues surrounding the segment as it is 

placed into position. However, the results ob

tained and the patient's appreciation of the 

gentleness and ease of its application will reward 

mastery of these methods 
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C H A P T E R 

Osteopathy in the Cranial Field 
Hugh Ettlinger and Bonnie Gintis 

T h e cranial concept was originally conceived 
and developed by William Garner Sutherland 
from 1899 until his death in 1954. Sutherland's 
teachings are a direct extension of the principles 
of osteopathy as taught by Andrew Taylor Still 
at the American School of Osteopathy. 

Dr. Sutherland's study began after careful ex
amination of a disarticulated skull. He first iden
tified a design for motion in the structure of the 
sutures. After lengthy study, he concluded that 
motion must be the response to an involuntary 
mechanism. He named this mechanism the pri
mary respiratory mechanism (PRM). 

This chapter introduces the basic principles 
of the cranial concept and the primary respira
tory mechanism, according to the teaching 
models presented in Osteopathy in the Cranial 
Field and Teachings in the Science of Osteopathy. 
It should be used as a stepping-stone to a more 
in-depth study of the field. In addition to didac
tic study, individual perceptual training is a 
mandatory adjunct to the study of this aspect of 
osteopathy. 

The Primary Respiratory Mechanism 

The primary respiratory mechanism is percepti
ble in the cranium and throughout the body. Its 
action is part of the normal physiology of the 
living human body. It has two alternating phases 
referred to as inhalation and exhalation phases. 
The primary respiratory mechanism is not a 
wave that travels from head to foot. 

The following five phenomena function to
gether as the primary respiratory mechanism. 

1. The fluctuation of the cerebrospinal fluid 
(CSF) and the potency of the tide. 

2. The mobility of the intracranial and intraspi
nal membranes and the function of the recip
rocal tension membrane 

3. The inherent motility of the central nervous 
system 

4. The articular mobility of the cranial bones 
5. The involuntary mobility of the sacrum be

tween the ilia 

Together, these five phenomena reflect a 
structure-function relationship that exists not 
only between the central nervous system and its 
container but also throughout the entire living 
human body. 

Phases of the Primary Respiratory 
Mechanism 
The inhalation and exhalation phases of the pri
mary respiratory mechanism can be sensed si
multaneously throughout the five phenomena 
and the entire body. During the inhalation 
phase, midline bones flex and paired bones ex
ternally rotate, moving the basicranium superi
orly. The resultant increased transverse diameter 
of the cranium is accompanied by a simultane
ous decrease in anteroposterior diameter and a 
decrease in vertical dimension (Fig. 21-1) . The 
foramen magnum moves relatively superiorly 
drawing the sacral base posteriorly by means of 
its dural attachment at the second sacral seg
ment. The shape of the space that contains the 
CSF and the fluid itself are affected by the alter
nating phases of the primary respiratory mecha
nism. The dural membranes change shape 
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around a suspended, automatically shifting ful

crum, maintaining balance and constant tension 

during the phases of the primary respiratory 

mechanism. There is a rhythmic coiling and un

coiling of the brain and spinal cord during the 

phases of the primary respiratory mechanism. In 

the exhalation phase, these motions are reversed. 

The study of the primary respiratory mechanism 

begins with examination of each of its five phe

nomena. 

The Fluctuation of the Cerebrospinal 
Fluid and the Potency of the Tide 

The fluctuation of the CSF is considered the first 

principle in the primary respiratory mechanism. 

Within the fluid is a potency or force that mani

fests as a fluctuant movement. Dr. Sutherland 

referred to this force as the "breath of life." 

W i t h i n t h e c e r e b r o s p i n a l f l u i d t h e r e i s a n inv is ib le 

e l e m e n t t h a t I r e f e r to as t h e B r e a t h o f L i f e as a 

f l u i d w i t h i n t h i s f l u i d , s o m e t h i n g t h a t d o e s n o t mix, 

s o m e t h i n g t h a t has p o t e n c y a s t h e t h i n g t h a t m a k e s 

i t m o v e . I s i t r ea l l y n e c e s s a r y t o k n o w w h a t m a k e s 

t h e f l u i d m o v e ? 

(Teachings in the Science of Osteopathy, W. G. S u t h 

e r l a n d , p. 14) 

Although Dr. Sutherland did not theorize on 

the origin of the breath of life and the fluctuation 

that it produces, he did clearly distinguish it 

from the actions created by arterial pulse and 

respiration (Fig. 21-2) . 

The Mobility of the Intracranial and 
Intraspinal Membranes and the 
Function of the Reciprocal Tension 
Membrane 

The reciprocal tension membrane (RTM) refers 

to the function of the mobility of intracranial and 

intraspinal membranes, the pia, arachnoid, and 

dura. Understanding the development and the 

anatomy of the membranes helps illustrate their 

function (see Section X, Chapter 102). The intra

cranial membranes are intimately related to the 

fascia throughout the rest of the body. 

The internal layer of the dura surrounds the 

brain and comes together in two layers to form 

the falx cerebri, the tentorium cerebelli, and the 

falx cerebri. 

The RTM is a single unit of structure and 

function. All membranes change shape during 

the phases of the primary respiratory mecha

nism. Membranes balance and maintain a con

stant level of tension during the phases of the 

PRM. 

The Inherent Motility of the Central 
Nervous System 

There is a rhythmic expansion and contraction 

of the brain and spinal cord during the phases 

of the primary respiratory mechanism. This 

change of shape occurs simultaneously with 

movement of membrane, bone, and fluid during 
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Choroid plexus of 
lateral ventricle 

• F I G . 21-2 Circulation of the cerebrospinal fluid. (Adapted from Netter F. Atlas of 
Human Anatomy. Summitt, NJ: Ciba Geigy, 1989:plate 103.) 

the phases of the PMR. This coiling and uncoil

ing of the nervous system occurs about a fulcrum 

located at the lamina terminalis, the most ante

rior point of the primitive neural tube. 

Because every cell in the body is affected by 

the phases of the PRM, there is a parallel effect 

within the peripheral nervous system, because 

the peripheral nerves and their associated struc

tures respond to the phases of inhalation and 

exhalation. 

The Articular Mobility of the Cranial 
Bones 

The study of cadaveric bone specimens has ena

bled anatomists to obtain extensive information 

regarding the form of bone but has led to inaccu

rate information regarding its function. Accord

ing to Gray's Anatomy, "Bones from preserved 

cadavers yield misleading values, especially in 

regards to plastic deformation, but also in elas

ticity, hardness, and compressive and tensile 

properties." 

Living bone is approximately 6 0 % water. Its 

properties are closer to other connective tissues 

than cadaveric study would lead one to believe. 

The limited mobility allowed by sutures makes 

the plasticity of bone a relatively important 

source of motion for the cranium. The thin, flat 

bones of the cranium are well suited to plastic 

deformity. 

Structure of the cranial sutures allows various 

types of motion between contiguous bones. The 

nature of the sutures is discussed further in Sec

tion X, Chapter 102, as is the motion characteris

tics of the various cranial bones. 

Involuntary Mobility of the Sacrum 
Between the Ilia 

The axis of motion of the sacrum can be consid

ered using a variety of different reference points. 

It will vary depending on whether one considers 

its voluntary postural motions, its motion re

sponse to breathing, or its involuntary motion 

in response to the PRM. 

The sacrum rocks on a transverse axis 

through the articular pillar of the second sacral 

segment posterior to the sacral canal. This mo

tion must be differentiated from respiratory sac

ral motion, which is caused by spinal motion 

and contraction of the pelvic diaphragm. The 

axis of involuntary sacral motion lies anterior to 

the sacral canal and passes through the body of 

S2 at the junction of the short and long arms of 

the L-shaped sacral articulation. 

Methodology 

Osteopathy in the cranial field is performed with 

the hands placed in defined locations on the 

cranium. After diagnosis of dysfunctions, the 

Pthomegroup

www.Pthomegroup.com


112 SECTION II • O S T E O P A T H I C M A N I P U L A T I O N 

hands gently guide the cranial bones into more 

normal patterns of motion or release restrictions 

to motion. 

Because of the close functioning of the sacrum 

with the cranial motions, the sacrum may also 

be used as an entry point for diagnosis and treat

ment of dysfunctions amenable to osteopathy in 

the cranial field. 

Indications for Use of Osteopathy in 
the Cranial Field 
Because the primary respiratory mechanism is 

perceived throughout the living human body, it 

is possible to reach dysfunctions and pathologies 

in a vast array of locations. Multiple systems and 

organs of the body can be affected by use of 

osteopathy in the cranial field. See Section X, 

Chapter 106 for some of the practical applica

tions. 
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C H A P T E R 

Chapman's Reflex Points 
John D. Capobianco 

• INTRODUCTION 
Chapman's points are viscerosomatic reflexes 
discovered by their namesake, Frank Chapman, 
in the early part of the twentieth century. These 
reflexes, or "gangliform" contractions, or exces
sive tissue congestion, reflect visceral dysfunc
tion and are mediated by the sympathetic arm 
of the autonomic nervous system. Excessive 
sympathetic tone from an irritated, diseased, or 
stressed organ leads to lymphatic stasis manifest
ing as myofascial nodules, which may feel boggy, 
ropy, shotty, and/or thickened. These points al
most always exhibit tenderness on palpation. 
Chapman's reflexes are excellent diagnostic tools 
to the osteopathic physician and they may also 
be used to break positive feedback cycles 
through somatovisceral pathways to restore 
health. 

• HISTORY 
A student of Andrew Taylor Still, Frank Chap
man graduated the American School of Osteopa
thy in 1897. Chapman's thoughts and methods 
did not appear in a vacuum. As a student of the 
"Old Doctor," he learned the role of the fascia 
and the importance of the lymphatics in health 
and disease. Still admonished, "The fascia is the 
place to look for the cause of disease . . . " and 
"All nerves go to and terminate in that great sys
tem the fascia." Still also stated that, "Finer 
nerves dwell with the lymphatics than even with 
the eye" and goes on to say that, "the lymphatic 
system is the universal system of irrigation." 

Chapman never lived to see his work com
pleted. His wife, Ada Chapman, and brother-

in-law, Charles Owens, along with W. F. Link 
published his work in the 1930s. Drs. Fred 
Mitchell Sr. and Jr. shed additional clarity on 
Chapman's work during subsequent publica
tions of Owens' treatise An Endocrine Interpreta
tion of Chapman's Reflexes. Chapman's work in
fluenced many osteopathic masters, including 
Drs. William Garner Sutherland, Beryl Arbuckle, 
Harold Magoun Sr., Fred Mitchell Sr. and Jr . , 
Robert Fulford, and William and Michael 
Kuchera. 

• DIAGNOSIS 
There are approximately 50 distinct Chapman's 
reflexes, ranging from points for the eye to the 
prostate. These points are bilateral and are lo
cated on the anterior and posterior regions of 
the body. This would account for nearly two 
hundred separate neurolymphatic reflexes. The 
"neuro" indicates that the autonomic nervous 
system mediates these reflexes. "Lymphatic" is 
used because all vasculature, including the lym
phatic vessels, are under sympathetic control. 

The student should acquaint himself with 
groupings of reflexes rather than memorizing 
each specific point. Anteriorly, these gangliform 
contractions, or excessive tissue congestion, 
which manifest as edematous or ropy, are usu
ally located in the intercostal space "between the 
anterior and posterior layers of the anterior inter
costal fascia." These rib segments are associated 
with the corresponding sympathetic innervation 
of the involved viscera. For example, the sympa
thetic fibers to the sinuses originate in the cell 
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bodies of the first through fourth thoracic spinal 

segments. Sinusitis, or any ear, nose, or throat 

pathology, therefore, would manifest as altered 

tissue texture along the clavicle and first two 

ribs. 

The principles of Chapman's reflexes are 

based on anatomy and physiology. These gangli-

form contractions may feel hard, boggy, and 

tender and are usually the size of a "BB" pellet 

or a pea that has been split in half. These tissue 

texture changes may be felt on the periosteum 

of the rib or clavicle. An acute reflex point is 

more likely to feel boggy or edematous. A more 

chronic gangliform contraction will likely feel 

ropy or stringy. Chapman's reflexes do not ra

diate pain like trigger points and are not neces

sarily associated with remote somatic dysfunc

tion, as are Jones's counterstrain points. 

Although these neurological reflexes exhibit pain 

on palpation, tenderness is not the sole criterion 

for a Chapman's point; rather, it is lymphatic 

congestion and altered myofascial texture. 

Posteriorly, Chapman's reflexes are located in 

the soft tissues between the spinous process of 

a vertebra above and the transverse process of a 

vertebra below. For example, the posterior 

Chapman's point for the heart is located between 

the spinous and transverse process of the second 

and third thoracic vertebrae. The posterior 

points have the feel of a classic viscerosomatic 

reflex; the operator will palpate what feels like 

a rubbery nodule. If the physician attempts to 

articulate a vertebral somatic dysfunction and 

the spine "bounces" away from the force, the 

possibility of a viscerosomatic reflex should be 

considered. 

Chapman's reflexes are also located along the 

extremities. This is because of the fact that the 

upper and lower extremities are innervated by 

T2-8 and Tl 1-L2, respectively. The arm and leg 

share sympathetic fibers with the viscera. For 

example, the colon and thigh are innervated by 

the sympathetic cell bodies of Tl 1-L2. If the pa

tient has colitis, the resulting Chapman's reflex 

will manifest as quarter-sized or half-dollar-sized 

"shotty plaque(s)" along the outer thigh. Like

wise, disorders of the eye may exhibit tissue tex

ture changes along the anterior superior aspect 

of the humerus. 

A common misconception is that the anterior 

Chapman's points (Fig. 22-1) are used for diag

nosis and the posterior points (Fig. 22-2) are 

used for treatment. Any of the points may be 

used for diagnosis or treatment as desired. 

In his analysis of Chapman's work, Dr. Fred 

Mitchell states, "A light touch is essential, as 

these centers may be exquisitely tender and pal

patory sense is better maintained with the light 

touch." 

One anterior point of interest in surgical diag

nosis is the reflex for appendicitis. This is located 

along the tip of the right twelfth rib. This reflex 

may help the osteopathic physician in the emer

gency department to distinguish appendicitis 

from a different surgical problem such as a rup

tured ovarian cyst, mesenteric adenitis, or ure-

terolithiasis. However, because one spinal cord 

segment innervates more than one organ, Chap

man's reflexes are considered to be more sensitive 

than specific indicators of disease. 

• TREATMENT 

In the text, An Endocrine Interpretation of Chap

man's Reflexes, Owens stressed the importance of 

first treating the pelvis. Later, Dr. Beryl Arbuckle 

explained that the pelvis houses not only the 

ganglion impar, the most distal aspect of the 

sympathetic nervous system, but also the ovaries 

and testes. Owens emphasized the role of hor

mones on total body homeostasis. According to 

the original text, the diagnosis of an innominate 

dysfunction was made by assessing the inguinal 

(Poupart's) ligament for any thickening. This 

"foundation" of the spine was treated in a man

ner similar to what is later described by Mitchell, 

Moran, and Pruzzo as a direct engagement of the 

barrier that involves a de-rotation of the involved 

innominate, 

When the operator is ready to approach spe

cific Chapman's points, a gentle rotary motion 

is induced over each point, using the finger pad, 

for a period of approximately 15 seconds. Treat

ment, however, may take a few seconds or last 

2 minutes. The pressure should be firm, al

though not enough to elicit a sustained grimace 

from the patient. The end point of a reflex treat

ment by the physician's "thinking, knowing, 

feeling, sensing" fingers is the dissolution of 
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edema and lessening of tension in the myofascial 

tissues. A decrease in pain is more the result, 

rather than the aim, of treatment. 

• NEUROENDOCRINE—IMMUNE 
CONNECTION 

Chapman was one of the first to describe the 

interrelatedness of the "neuroendocrine-im-

mune" systems with the introduction of the con

cept of the "pelvic-thyroid" syndrome. Years 

later, Arbuckle included the term "adrenal," 

coining the term "pelvic-thyroid-adrenal syn

drome" (PTAS). To Chapman and Owens, the 

thyroid was the master gland of immunity. As 

previously mentioned, treating the pelvis was 

vital because of the proximity of the ganglion 

impar to the coccyx. Moreover, the ovaries and 

testes produce sex steroid hormones, specifically 

estrogen, progesterone, and testosterone. These 

hormones interact not only with immunocytes 

but also with the adrenal and thyroid glands. 

The sex hormones have receptors in the thyroid 

gland, influence thyroid stimulating hormone 

(TSH), and may increase thymocyte prolifera

tion. The thyroid in turn enhances reproductive 

function. Thyroid hormone not only permeates 

every cell in the body but also is important in 

myelin production for the nerves. Proper thyroid 

function is necessary for immunocyte prolifera-
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tion. Moreover, thyroid hormone has a sympa-

theticomimetic effect. 

Excess adrenergic tone may lead to organic 

vasoconstriction. It is good to remember Still's 

admonition, "The rule of the artery is absolute, 

universal, and it must be unobstructed, or dis

ease will result." Cortisol, secreted by the adrenal 

gland, may affect the thyroid by inhibiting TSH 

secretion. On an immune cellular level, lympho

cytes are miniature producers of endocrine sub

stances evidenced by the fact that they can se

crete TSH in addition to progesterone, 

corticotrophin-releasing hormone (CRH), and 

adrenocorticotrophic hormone (ACTH). Each 

aspect of the neuroendocrine triad functions on 

a metabolic stillpoint, which promotes homeo-

static balance; for example, excess Cortisol pro

duction is an immunosuppressant. 

Chapman's reflexes for gonads can be located 

anteriorly along the upper border of the pubic 

bone, just lateral to the symphysis. Posteriorly, re

flexes for the gonads are found between the spi

nous and transverse processes of T8 and T10, and 

T10 and Tl 1, respectively. The anterior reflex for 

the adrenal gland is found 1 inch lateral and 2.5 

inches superiorly from the umbilicus. The thy

roid reflex resides in the second intercostal space, 

along the sternal border. The posterior point for 

the adrenal is located between the spinous pro

cess of T11 and the transverse process of T12. The 

posterior Chapman's reflex for the thyroid can be 

found along the transverse process of T2. 
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Chapman's reflex treatment is easy to admin
ister; it is delivered rapidly and safely. Most im
portantly, Chapman's reflexes are effective in 
many of the systemic disorders encountered in 
the general practice of osteopathic medicine. 
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C H A P T E R 

Inhibition and Progressive 
Inhibition of Neuromusculoskeletal 
Structures (PINS) Techniques 
Dennis J. Dowling 

• INHIBITION 
Inhibition, as defined by the Glossary oj Osteo
pathic Terminology, is "a term that describes 
steady pressure to soft tissues to effect relaxation 
and normalize reflex activity." This use of "steady 
pressure to soft tissues" is perhaps one of the 
earliest techniques of manual treatment. There 
may be other names used but the method is prac
tically the same. Inhibition is most commonly 
performed by pressing the fingers or other body 
part against a region of the patient's body with 
a constant mild-to-moderate amount of force on 
regions of spasm or hypertonic muscle. Some 
have even used instruments of wood, plastic, 
rubber, stone, metal, or other substance as a 
means of either self-application or protecting the 
hand. 

Initially, the patient may report pain, spasm, 
or decreased function, but one goal of the treat
ment is to decrease the tonicity of the muscles. 
Patient symptoms appear to be directly related 
to the amount of increased muscular tone. The 
larger, more superficial muscles are easily identi
fied, especially when hypertonicity exists. Even 
though a patient can be in any position, having 
them lie supine or prone will facilitate the pro
cess. A muscle, such as the trapezius, can be 
easily palpated in the cervical, shoulder, and 
upper thoracic regions. The trapezius between 
the shoulder and neck can be grasped, or other 

portions can be pressed or pinched. When in 
spasm, it is generally found to be firmer than 
normal muscle tissue. The patient may report an 
increase in sensitivity or tenderness. If the force 
is maintained at a constant pressure for a period 
of seconds to minutes, the sensitivity gradually 
decreases and the structures relax. 

Inhibition is also theorized to affect other 
bodily structures and functions. There is a rela
tionship between musculoskeletal structures and 
the viscera, via their common innervation from 
the spinal cord. 

The skin and subcutaneous tissue in the re
gion may have a "doughy" consistency and the 
pain sharp and throbbing when the change is 
acute. Over a period of time, the alterations re
flect the chronicity such as fibrotic muscles and 
thinner, paler, and cooler skin. The spectrum of 
pain may range from insensitivity ("anesthetic") 
to altered sensitivity ("paresthesia") to hypersen
sitivity. Inhibitory pressure provided by the phy
sician may initially result in a transitory increase 
in spasm or sensitivity followed by subsequent 
reduction of some or all of these components. 
If there is persistent visceral abnormality, then 
the results of inhibition at the somatic level may 
be short lived. When a musculoskeletal injury 
is the origin, a somatovisceral reflex may occur. 
Inhibitory treatment of the musculoskeletal 
structures may bring about longer lasting results. 

Inhibition applied to the suboccipital and 
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sacral regions is directed at resetting parasympa

thetic activity. The parasympathetic system is the 

other half of the autonomic nervous system. Up

graded parasympathetic activity results in in

creased gastrointestinal motility, decreased 

sphincter closure, reduction of heart rate, con

striction of pupils, and sleepiness among other 

reactions. Persistent conditions such as nausea, 

vomiting, diarrhea, dysmenorrhea, and dyspep

sia are parasympathetic in nature. Dysfunction 

of the upper cervical, occipital, and sacral re

gions may reflect or result in inappropriate para

sympathetic activity. Inhibitory treatment results 

in reduction of the more superficial musculo

skeletal tone and congestion and by extension 

theoretically downregulates the more internal 

mechanisms. 

Andrew Taylor Still, MD, had chronic head

aches as a young man. Still treated himself with a 

rope swing. He lowered the rope to a few inches 

above the ground, slung a blanket across it, and 

then positioned himself with his neck, at the 

base of the skull, directly on the blanket. He 

subsequently fell asleep and when he awakened 

he felt refreshed and pain-free. This method may 

represent inhibition as well as a positional inter

vention. Dr. Still included some descriptions of 

both inhibition and stimulation methods in 

some of his early writings. 

• PROGRESSIVE INHIBITION OF 
NEUROMUSCULAR STRUCTURES 

Progressive inhibition of neuromuscular struc

tures (PINS) is a variant of "inhibition." The phy

sician must, by monitoring throughout the pro

cedure, note changes in the soft tissues caused 

by the dysfunction. There are instances when an 

osteopathic physician treats noticeable dysfunc

tions with many techniques but the problem per

sists. One part may be more noticeable to both 

the patient and the doctor because it is the more 

symptomatic, whereas the other, lesser compo

nent may be the initiator or maintainer of the 

dysfunction. These are factors that act to resist 

resetting or the treatment. A nexus exists to hold 

the pattern. This has been known within the 

profession colloquially and archaically as the 

"key lesion." In theory, treatment of this allowed 

the pattern of dysfunction to unravel. PINS is a 

systematic approach using inhibition to discover 

and treat the anchor of dysfunction. As a more 

focused approach it is used to determine pat

terns of dysfunction. Theoretically, these dys

functions are not just local but are a series or 

stream of components that persist. 

The PINS system allows for versatility that is 

based on the physician's ability to use anatomical 

and clinical knowledge to determine treatment. 

A point is located in the region of the dysfunc

tion. The primary point will exhibit sensitivity 

other than would be expected by the amount of 

pressure exerted. Then a related point within 

an underlying structure is also determined. The 

application of functional anatomy determines 

the course in selecting the next sensitive point. 

The physician's knowledge of the typical anci 

variant courses of nerves, fascial bands, muscles, 

and other structures must be augmented by clin

ical decision-making skills for efficacy and accu

racy. The physician exerts a mild amount of 

pressure progressively from one point to the 

other. 

Patients participate in the PINS treatment by 

describing their response to sensitivity. 

Procedure 

The development of an appropriate and specific 

diagnostic and treatment protocol using PINS 

requires the following: 

1. Examination precedes treatment in all in

stances. 

2. The components comprising a somatic dys

function must be determined. The mne

monic "S-T-A-R" can be used to track the 

different aspects: 

[S] Sensitivity changes 

[T] Tissue texture changes 

[A] Asymmetry 

[R] Restriction of motion 

3. A "primary sensitive" point is located by ex

amination of the patient's symptom. If a sig

nificant one is not found, then the physician 

widens the search to contiguous areas. 

4. Another point, designated as the "endpoint" 

is located distal or proximal to the primary 

point. If the primary point is at the origin 

of a muscle, the endpoint may be at the 
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insertion. The reverse can also be true. 

Sometimes the primary point is located in 

the belly of the muscle. In that case, both 

ends of the attachments to bone may reveal 

the location of an endpoint. Ligaments have 

points that are also fairly close to one an

other. The path between one point and an

other in fascia may seem to cross other 

structures. The more specialized the fascia, 

the more palpable and tendinous it is. 

5. Some pathways follow superficial and deep 

pathways of nerves. The primary point can 

be found at the beginning of one nerve and 

the endpoint at the beginning of the other 

if more than one nerve innervates a region. 

Usually, the chosen primary point will most 

likely be nearer to the patient's symptoms. 

The endpoint may also elicit symptoms but 

to a lesser extent. At the two ends of the 

same problem, both and all intervening 

points must be addressed. 

For the purpose of proceeding in a logical 

fashion, the point that is more sensitive is 

designated as the initial "primary." The 

other point, which is found on the other 

extreme, is considered as the "endpoint." 

6. The physician establishes a muscular, fas

cial, and/or neurological pathway between 

the primary sensitive point and the end-

point. The primary-to-endpoint line may be 

curved, straight, or zigzag. The direction of 

treatment may be from distal to proximal, 

or proximal to distal. 

7. A connection between the two points using 

knowledge of anatomy is drawn, especially: 

a. Nerve innervation 

b. Muscle origins and insertions 

c. Fascia 

d. Ligamentous attachments 

e. Bones (although the bones are the deep

est of the musculoskeletal structures, 

they and their components should be 

considered as connective tissue as well) 

f. Vascular and lymphatic 

8. Both the primary point and the endpoint 

are pressed simultaneously using a few 

ounces of pressure by a finger pad on each 

hand. The physician can identify the pri

mary point as the "first point" for the pa

tient. The pressure is enough to elicit the 

patient's symptoms and should be of equal 

amount. The patient may experience a mild 

to moderate increase in sensitivity initially, 

but this diminishes fairly rapidly. The phy

sician should also determine the soft tissue 

response to pressure: 

a. Acute dysfunctions may be more sensi

tive than chronic ones. A hypertonic 

muscle will usually be more sensitive to 

pressure than the contralateral muscle. 

b. The longer that a muscle has been hyper

tonic, the larger that muscle will be com

pared to the contralateral side. 

c. Larger muscles do not necessarily indi

cate dysfunction but size does indicate 

use. 

d. Hypertonic muscles that have been so for 

some time may not be quite so sensitive 

to pressure. A more sensitive but less hy

pertonic muscle indicates a problem. 

This does not necessarily indicate the lat

erality of the problem. Both sides can be 

dysfunctional. The physician should ini

tially treat the more dysfunctional tissue, 

re-examine, and treat the less involved 

side as well. 

e. The patient should be in a comfortable 

position. 

9. The pressure exerted on both the primary 

and endpoints should be equal. Patients 

should be reassured that the reason for the 

asymmetry is the apparent dysfunction or 

hyperactivity of the involved tissue. 

10. The physician maintains constant pressure 

on the endpoint throughout the treatment. 

a. Another finger is used to locate a "sec

ondary point." If the index finger is on 

the primary point, then the middle finger 

can be used to palpate the secondary 

point. 

b. A secondary point is generally found ap

proximately 2 to 3 centimeters away 

from the primary point into the direction 

of the endpoint. The physician can iden

tify the secondary point as "the second 

point" for the patient. This will typically 

follow the predicted course of an ana

tomical structure (innervating nerve, 

along the direction of the muscle fibers, 

or following fascial planes). 
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11. Equal pressure is exerted onto both the pri

mary and secondary points while maintain

ing pressure on the endpoint. 

12. The patient cooperates by informing the 

physician as to which of the two points (pri

mary versus secondary or "first versus sec

ond") is more sensitive. The physician can 

state, "I am pressing on two points that are 

close together. Please tell me which of the 

two, the "first" (physician may move the fin

ger slightly) or the "second," is more sensi

tive. 

13. If the second point is more or equally sensi

tive as compared to the first: 

a. Pressure is relieved and removed from 

the first point (primary); 

b. Constant pressure is maintained on the 

second (secondary), sensitive point for 

20 to 30 seconds. 

c. The sensitivity at any point does not have 

to be completely gone before moving to 

the next point. It is important that the 

next point is more sensitive. 

d. The initial pressure on a new "secondary" 

point will usually cause a response of in

creased tension and sensitivity. This usu

ally returns to baseline after a few sec

onds, as noted. The amount of time 

depends on the soft tissue response. 

There are a few considerations if the 

primary point persists as the more sensi

tive of the two contiguous points: 

e. Maintain pressure at the location of the 

primary point. 

f. The physician moves the finger pressing 

on the secondary point more laterally or 

medially. A point may be found that has 

more or the same sensitivity as the pri

mary point by searching slightly out of 

line with the targeted endpoint (the ana

tomical structure, which is being inhib

ited, may have slight variations in the 

specific course in this individual). 

g. Once a secondary point that is equally 

or more sensitive is located, pressure is 

released from the primary point and 

maintained on the new secondary point 

as described. 

h. The secondary point then becomes the 

new "first" point in the continuing se

quence of treatment toward the end-

point. 

14. Before searching or inhibiting any subse

quent points, the physician should wait ap

proximately 20 to 30 seconds. 

15. If no secondary point can be located despite 

searching in a 2-centimeter radius from the 

primary point, then the clinician maintains 

pressure on the primary point (or the new 

"primary" point) for an additional 30 sec

onds. Sometimes, certain points require fur

ther inhibition before progress can be made. 

After doing so, a new secondary point may 

be located where previously there was less 

sensitivity. 

16. The endpoint receives inhibition through

out and up to the end of the treatment. 

Often the patient will forget that this point 

is being inhibited and it may lose all sensi

tivity. 

17. The process is continued successively until 

the ultimate "second" point is 2 centimeters 

from the endpoint. 

18. Once there are the two final points being 

inhibited, the physician determines the 

amount of dysfunction that persists at the 

end and secondary point locations. It may 

have reduced or disappeared totally. 

19. If the dysfunction, including the endpoint 

persists, the physician can choose to treat 

the dysfunction with another modality. 

PINS technique can be the sole approach to 

the somatic dysfunctions that were found or 

can be used in conjunction with any other 

modality of osteopathic manipulative treat

ment. Determining this is: 

a. The persistence of the dysfunction or re

lated components after treatment. 

b. The ability of the physician to perform 

other modalities of treatment. 

c. The need or capability of the patient to 

accept additional treatment. 

20 . Some soreness or other symptom may per

sist despite sufficient treatment. The physi

cian should determine termination of treat

ment based on the findings for the 

individual. It should not be based on the 
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patient's subjective symptoms. Overtreat-

ment can cause as many problems as under-

treatment. 

2 1 . The somatic dysfunction is always reas

sessed. 

22. The patient should be advised that despite 

the relative comfort of the treatment, there 

may be a post-treatment reaction. These re

actions are relatively minor, transient, and 

self-limited, and generally consist of sore

ness, aching, and/or fatigue. In patients 

prone to bruising, or when there are certain 

other predisposing factors (i.e., medica

tion), ecchymoses can occur. This can also 

occur if excessive pressure has been used. 

Generally, all of these side effects will re

solve in 24 to 48 hours. 

The patterns presented within this book are 

only examples. The optimum approach is for the 

osteopathic physician to use the principles pre

sented herein and apply them to the patient 

rather than memorize specific patterns. How

ever, some patterns are consistently found. This 

may be caused by typical habits of activity that 

result in the same or similar findings and results 

across groups of patients. 
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C H A P T E R 

Cervical Anatomic Considerations 
Stanley Schiowitz and Jonathon Fenton 

T h e cervical spine articulates at its cephalic end 
with the skull at the occipitoatlantal articulation 
and at its caudal end with the first thoracic verte
bra. As a total unit, it has extreme mobility, with 
the mid-cervical articulations able to approach 
subluxation. The cervical spine is made up of 
seven cervical vertebrae. Functionally, it is di
vided into two areas: the articulations between 
the occiput, atlas, and axis, and the articulations 
between the third through seventh cervical ver
tebrae. 

• OCCIPITOATLANTAL JOINT 

The occipitoatlantal articulation consists of the 
superior articular facets of the atlas and the 
two occipital condyles. The superior facets of 
the atlas face backward, upward, and medially, 
and are concave in both anteroposterior and 
transverse diameters. The surfaces of the occipi
tal condyles match the facets of the atlas, and 
the joint is best thought of as a sphere (the 
occiput) gliding on the articular surfaces of the 
atlas (Fig. 24-1) . The freely movable occiput 
is limited by its muscular and ligamentous 
attachments, which make flexion-extension the 
primary motion, producing a small-amplitude 
nodding of the head. Flexion of the occiput 
on the atlas is accompanied by a posterior 
translatory slide of the occiput; extension is 
accompanied by an anterior translatory slide. 

Side-bending and rotation of the occipitoat
lantal joint always occur in opposite directions, 
in part because of the position of the lateral 
atlanto-occipital ligament. When the occiput 

rotates left on the atlas, the lateral atlanto-
occipital ligament causes the occiput to slide 
(translate) to the left and therefore side-bend 
to the right (Fig. 24-2) . Somatic dysfunctions 
of the occipitoatlantal joint most often involve 
the minor motions of side-bending with contra
lateral rotation. 

• ATLANTOAXIAL JOINT 

The atlantoaxial articulation is specially adapted 
for (nearly) pure rotation. In addition to the 
inferior articular facets of the atlas and the 
superior articular facets of the axis, movement 
other than rotation is limited by the anteriorly 
located odontoid process (dens) of the axis. 
The odontoid process is held close to the ante
rior arch of the atlas by the transverse ligament 
of the atlas, which allows only a slight amount 
of flexion of the atlas on the axis. 

There is no true lateral flexion at the atlan
toaxial joint, only a wobble created by the 
articulation of the superior axial and inferior 
atlantal articular facets. Unlike most facets, 
these four facets are all convex in shape (Fig. 
24-3) . During rotation of the atlas on the axis 
to the right, the left articular facet of the atlas 
in effect slides uphill on the left articular facet 
of the axis, while on the right the atlas slides 
downhill on the axis. This wobble motion is 
not true lateral flexion. 

Somatic dysfunction at the atlantoaxial joint 
occurs in rotation. 

The complex of the occipitoatlantal plus the 
atlantoaxial joints is known as the suboccipital 
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• FIG. 24-1 Bony anatomy of the occipitoatlantal joint, posterosuperior 
view. OC, occipital condyl; SF, superior facet; IF, inferior facet; TP, trans
verse process. 

articulation. Its range of motion makes it func

tion as a universal (swivel) joint. Many consider 

the suboccipital articulation the final compen

sator of the spine, by which the body adjusts 

to any dysfunctions occurring below. Compen

satory adjustment is needed to keep the eyes 

level in two planes and to promote binocular 

vision. 

The articulation between the second (C2) 

and third (C3) cervical vertebrae sustains tre

mendous stress because of its position between 

the final compensator above and the rest of 

the spine below. Therefore, it is a common 

location for chronic somatic dysfunction. These 

are usually compensatory to structural imbal

ance that has occurred below it. These imbal-

S L R R 

FIG. 24-2 Occipitoatlantal joint: side-bending and rotation occur in opposite directions. 
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• FIG. 24-3 Atlantoaxial articulation. AT, anterior tubercle; PT, 
posterior tubercle; TF, transverse foramen; SP, spinous process; Ifa, 
inferior facet of axis; Sfa, superior facet of atlas; Sfax, superior facet 
of axis. 

ances must be corrected to resolve the C 2 - C 3 

somatic dysfunction. 

Third to Seventh Cervical Vertebrae 
(C3-C7) 

This portion of the cervical spine allows for a 

great deal of motion, with special adaptation 

to meet the demands of mobility and stability 

placed upon it. The cervical intervertebral disks 

are the relatively thickest of the spinal disks; 

the ratio of disk height to vertebral body height 

in this section of the spinal column is 2:5. 

The disks are wedge-shaped and thicker anteri

orly than posteriorly (Fig. 24-4) . In conjunction 

with the anteroposterior convexity of the verte

bral endplates, the wedge shape maintains the 

flexible cervical lordosis. 

The facet joints in this area are located pos-

terolaterally. Two articulating facets, one supe

rior and one inferior, form the palpable articu

lar pillars. The superior articular facets face 

backward and upward. The plane of the facet 

joints lies midway between the horizontal and 

frontal planes in normal lordosis (Fig. 24-5) . 

This orientation causes rotation and side-bend

ing to be coupled motions, normally occurring 

in the same direction. When the cervical spine 

is placed in a more backward bending position, 

the facets are more oriented in the frontal 

plane, where side-bending is the primary mo-

Frontal view Lateral view 

• FIG. 24-4 Cervical intervertebral disk between C3 
and C4. 
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Lateral view 

Posterior view 

• FIG. 24-5 Orientation of articular facets of C3 and 
C4 vertebrae. SP, spinous process; SF, superior facet; 
IF, inferior facet; VB, vertebral body; AP, articular pillar; 
TF, transverse foramina. 

tion. When the neck is brought into a forward 

bending position, the plane of the facets be

comes more horizontal, and rotation is the 

major motion. 

The cervical vertebrae C3 to C7 move least 

in flexion-extension. In flexion the inferior ar

ticular facets of the upper vertebrae must slide 

up the superior articular facets of the lower 

vertebrae, up a 45-degree incline. The normal 

lordotic curve in this area places the cervical 

spine in partial extension; the cervical spine 

has no neutral position. 

To assist in maintaining some measure of 

stability in the face of the large amounts of 

motion possible in the mid-cervical spine, a 

specialized set of synovial joints has developed 

as an adaptation for upright posture in humans. 

These joints, known as the unciform joints or 

the joints oj Luschka, are located on the lateral 

edges of the cervical vertebral bodies (Fig. 

24-6) . The lateral lips of two adjacent vertebrae 

articulate and are contained within a small 

• FIG. 24-6 Location of joints of Lushka (unciform 
joints), anterior view. 

synovial capsule. These joints develop at age 

8 to 10 years. 

The unciform joints (joints of Luschka) act 

as guide rails for the motions of flexion-exten

sion. They also limit the lateral translatory mo

tion (side slip) that occurs simultaneously with 

the coupled motions of side-bending and rota

tion. When one vertebra side-bends and rotates 

on another, that vertebra will translate laterally 

in the opposite direction. In the cervical spine, 

this lateral translatory motion would be exces

sive to the point of subluxation were it not 

for the unciform joints. 

Somatic dysfunctions in the C3 to C7 joints 

occur in the coupled rotary motions of side-

bending and rotation, and in lateral translation. 

Dysfunctions of translatory motion that accom

pany rotary dysfunctions create a complicated 

dysfunction, side slip. 
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Transverse 
foramina 

Joints of Luschka 

• FIG. 24-7 Seventh cervical vertebra. Note anatomic 
similarity superiorly to sixth cervical vertebra and interi
orly to first thoracic vertebra. 

Seventh Cervical-First Thoracic Joint 
(C7-T1) 

The anatomy of the seventh cervical vertebra 

is transitional, resembling cervical vertebral 

anatomy superiorly and thoracic vertebral anat

omy interiorly (Fig. 24-7) . At the cervicothora-

cic ( C 7 - T 1 ) junction, cervical lordosis nor

mally ends and thoracic kyphosis begins. As 

a result, the forces placed on this area are quite 

complex and of a different nature from forces 

sustained higher or lower in the spine. Somatic 

dysfunction of the cervicothoracic junction is 

quite common and difficult to treat. Dysfunc

tions in these articulations will often involve 

the first ribs. 
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Evaluation of the Cervical Spine 
Eileen L. DiGiovanna 

Evaluation of the cervical spine begins with a 
history of the patient's symptom and a thorough 
examination of the patient. A history of trauma 
to the neck is especially important. Pain and de
creased range of motion are the most common 
complaints relative to the cervical spine. 

• OBSERVATION 
The physician should observe the position in 
which the patient's head is carried—forward or 
back of the shoulders, tilted to one side, or ro
tated with the chin away from the midline. The 
lordotic curve should be inspected for an in
creased lordosis or a flattening of the curve. 

Any evidence of trauma, such as bruising, 
abrasions, or lacerations, should be noted, as 
should scars that may indicate an old injury or 
surgery of the neck. 

The physician should be aware of the manner 
in which the patient moves in general, with spe
cial attention given to the cervical spine when 
the symptom is relative to that region. 

• GROSS MOTION TESTING 
Gross motion of the cervical spine is tested with 
the patient in a seated position and the physician 
standing behind him or to his side. Each direc
tion of motion is tested while monitoring at the 
cervicothoracic junction (between C7 and T l ) 
or at the distal shoulder. 

Forward Bending (Flexion) 
1. The physician places one hand on the pa

tient's head and the other monitors the cervi
cothoracic junction (Fig. 25-1) . 

2. The head is gently pushed forward until mo
tion is felt at the monitoring finger or the 
patient's chin touches the manubrium. 

3. Purely cervical motion ends when there is 
upward motion felt at the cervicothoracic 
junction. 

4. The angle of displacement from the upright 
position is noted. This should normally be 
80 to 90 degrees. 

Backward Bending (Extension) 
1. The physician places one hand on the pa

tient's forehead and the other monitors at the 
cervicothoracic junction (Fig. 25-2) . 

2. The head is gently pushed backward until 
motion is felt at the monitoring finger. 

3. Purely cervical motion ends when there is 
downward motion felt at the cervicothoracic 
junction. 

4. The angle of displacement from the upright 
position is noted. This is usually 45 degrees. 

Side-Bending 
1. The physician places one hand on the side 

of the patient's head and the other monitors 
at the cervicothoracic junction or at the lat
eral shoulder (Fig. 25-3) . 

2. The head is gently pulled to one side and 
the angle of displacement from the upright 
position is noted. Purely cervical motion ends 
when there is upward motion felt at the con
tralateral shoulder. The hands are reversed 
and the head is moved to the opposite side 
and that angle of displacement is noted. This 
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is normally 40 to 45 degrees. The two angles 

should be compared for a restriction in one 

direction or in both directions. 

Rotation 
1. The physician places one hand on the left 

frontal area and the other monitors at the cer-

vicothoracic junction (Fig. 25-4) . 

2. The head is rotated to the right and the degree 

of rotation is noted. 

3. Purely cervical motion ends when there is 

forward motion felt at the contralateral 

shoulder. 

4. The hands are reversed with one hand on the 

right frontal area and other monitoring at the 

cervicothoracic junction. 

5. The head is then rotated to the left and the 

degree of rotation is noted, normally 45 to 

60 degrees. 

6. The two sides are compared for a restriction 

in one or both directions. 

• FIG. 25-3 Gross motion testing of the cervical spine, 
side-bending. 

• FIG. 25-4 Gross motion testing of the cervical spine, 
rotation. 
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• PALPATION 
Although palpation may be performed with the 

patient seated, it is best to have the patient su

pine. This allows relaxation of the postural mus

cles of the neck, making it easier to palpate more 

deeply. The physician is then seated at the head 

of the table. 

The physician palpates superficially at first 

and then more deeply into the tissues. The tex

ture of the tissues is evaluated including boggi-

ness, ropiness, or a change in tone of the mus

cles. Although the tissues posteriorly are being 

evaluated for an indication of the presence of 

somatic dysfunction, the anterior neck tissues 

should be evaluated as well. The scalene muscles 

and the sternocleidomastoid muscles can give 

important clues regarding cervical pain or mo

tion restriction. 

The physician will also note any asymmetry 

of position of the articular pillars of the spine. 

In the cervical spine, the transverse processes are 

small and deep to the articular pillars, making 

them less valuable as diagnostic landmarks. 

Thus the articular pillars are palpated for this 

purpose. 

Occasionally, severe arthritic changes around 

the facet joints may be palpable. The physician 

will also note any masses, such as cysts or lipo

mas, that may be palpated. 

• INTERSEGMENTAL RANGE OF 
MOTION TESTING 

In the evaluation of the cervical spine for somatic 

dysfunction, the intersegmental motion between 

vertebrae is extremely important. There are sev

eral ways the cervical spine may be tested for 

individual vertebral motion. For all these meth

ods, the patient will be supine with the physician 

seated at the head of the table. 

Intersegmental Motion Testing 

I. Occipitoatlantal Joint (O-A) 

1. The physician cups the occiput in his 

hands and slides his fingers into the oc

cipital sulcus lateral to the midline (Fig. 

25-5) . 

2. The physician will evaluate the depth of 

the sulci bilaterally. A sulcus that is shal-

• FIG. 25-5 Intersegmental motion testing of the occipi
toatlantal joint. 

low when compared with the opposite 

one indicates side-bending of the occiput 

to that side. 

3. The head is then bent forward and the 

depth of the sulci is noted. 

4. The head is then bent backward and the 

depth of the sulci is noted. 

5. The change in the depth of the sulci is 

compared in flexion and extension of the 

occiput. The position in which the sulci 

are most symmetrical is the freedom of 

motion and the position in which the 

sulci are most asymmetrical is the restric

tion. 

Example: If the right sulcus is deeper than 

the left and its depth increases with flexion and 

the two sulci are most symmetrical in extension 

of the occiput, the diagnosis is O-A E S L R R . Con

versely, if the right sulcus is deeper than the left 

and its depth increases with extension and the 

two sulci are most symmetrical in flexion, the 

diagnosis is O-A F S L R R . 

I I . Atlanto-axial Joint (A-A) 

1. The physician cups the patient's head in 

the palm of his hand and slides his fin

gers along the occipital sulcus laterally 

until he palpates the tips of the mastoid 

processes. Tissue texture changes are 

noted. Then he moves his fingers just in

ferior and lateral to them and onto the 
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tips of the transverse processes of the 

atlas, which lie between the tips of the 

mastoid processes and the angles of the 

jaw (Fig. 25-6) . 

2. The patient is instructed to nod his head 

forward, thus locking the O-A joint. 

3. The physician then rotates the head to 

the right and to the left to test the free

dom of rotation of the A-A joint. The 

range of rotational motion is compared 

bilaterally for symmetry. Any decrease 

on one side compared to the other indi

cates a restriction in rotation of the A-A 

joint. 

Example: If the head rotates more freely to 

the right than to the left, the diagnosis is A-A 

R R . If the head rotates more freely to the left, the 

diagnosis is A-A R L . 

I I I . C2 Through C7 

1. The physician cups the patient's head in 

the palms of his hands and places a mon

itoring finger of each hand on the articu

lar pillar of the vertebra being evaluated. 

These are best palpated in the groove be

tween the paravertebral muscle masses. 

2. C 2 - C 3 is approximately 1 cm below the 

occipital sulcus. 

3. The patient is asked to side-bend the 

head in each direction and the palpating 

• FIG. 25-6 Intersegmental motion testing of the atlan
toaxial joint. 

fingers will be able to identify the sliding 

motion. If there is an asymmetry such 

that one articular pillar is more posterior 

than the other, it will indication a rota

tion to that side. 

4. Motion-testing side-bending (Fig. 25-7) 

Maintaining contact with the articular 

pillars, introduce side-bending until mo

tion is felt at the fingertips. 

a. Note the displacement of the head 

from the midline. 

b. Greater motion to one side than the 

other indicates a side-bending restric

tion on the side of the decreased mo

tion. Note the fluidity and amount of 

motion. 

5. Flexion/Extension (Fig. 25-8) 

a. Maintaining firm contact with the ar

ticular pillars, flex the neck until mo

tion is felt at the segment being tested. 

b. Return the neck to a neutral position 

and then extend the neck until motion 

is palpated with the monitoring finger 

at the involved segment. 

c. Note any asymmetry of motion at the 

segment. If the motion is restricted in 

flexion, it is an extension dysfunction. 

If motion is restricted in extension, it 

is a flexion dysfunction. 

Rotoscoliosis Motion Testing 

When a cervical vertebra side-bends, it also ro

tates in the same direction. A somatic dysfunc

tion will exhibit restrictions in side-bending and 

• FIG. 25-7 Intersegmental motion testing of C2 
through C7, side-bending. 
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• FIG. 25-8 Intersegmental motion testing of C2 
through C7, flexion-extension. 

rotation in the same directions except in unusual 

circumstances, which are usually traumatic in 

nature, as well as in flexion or extension. Roto-

scoliosis is a method of motion testing that used 

this principle for diagnostic purposes. For this 

method, the patient is supine and the physician 

is seated comfortably at the head of the table. 

1. C2 through C7 

a. The physician cups the patient's head in 

the palms of his hands and places one fin

ger of each hand on the involved articular 

pillars. 

b. The physician flexes the patient's head and 

neck until motion is felt at the palpating 

finger. 

c. If the posteriorly rotated articular pillar 

becomes more posterior, the vertebra has 

restricted motion in flexion. This also con

firms freedom of rotation. 

d. The head and neck are then extended until 

motion is felt at the palpating finger. If 

the pillars become more symmetrical, this 

confirms that the restriction is in flexion 

and the freedom of motion is in extension. 

e. Example: If the posteriorly rotated articu

lar pillar of C4 was palpated on the right 

and the rotation became worse in flexion 

and more symmetrical in extension, the 

diagnosis would be C4 E S R R R . 

2. Atlantoaxial Motion Testing 

The atlantoaxial joint never leaves the neu

tral position, because extension is limited by 

bony apposition and the odontoid ligament 

limits flexion. Therefore, the major motion 

of this joint is rotation. 

a. The physician cups the patient's occiput 

in the palms of his hands. 

b. The patient's neck is fully flexed, locking 

all the cervical vertebrae to prevent motion 

of the vertebral column below the atlan

toaxial joint. 

c. While maintaining full flexion, the head 

is rotated to the right and to the left and 

a comparison of fluidity and amount of 

motion is noted. (Fig. 25-9) . 

d. Example: If rotation is greater to the right 

than to the left, the diagnosis would be 

AA R R . 

Translatory Motion Testing 

Rotoscoliosis motion testing evaluates the rota

tion of the vertebrae. Translatory motion testing 

evaluates side-bending motion. Lateral transla

tion of the vertebra is coupled with side-bending 

in the opposite direction. Translatory motion of 

C4 toward the right is coupled with side-bend

ing of C4 to the left. For most cervical vertebrae, 

side-bending and rotation are coupled and occur 

• FIG. 25-9 Rotoscoliosis motion testing of the atlan
toaxial joint. 
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in the same direction. These principles can be 

used to evaluate the ability of the cervical verte

brae to move. A common mistake is to observe 

increased tissue tension at the finger introducing 

translation and interpret that as a barrier. Often, 

there is increased tissue response over a poste

rior articular pillar, because that is the side-

bending and rotation side. The direct pressure 

from the translating finger may cause an increase 

in tissue tension, which the inexperienced exam

iner may erroneously take as meeting the barrier. 

The focus must be on the deeper articular re

sponse and the amount or asymmetry of motion 

is the determination when performing Transla-

tory testing in the cervical region. Translatory 

motion testing is performed with the patient su

pine and the physician seated comfortably at the 

head of the table. 

1. C2 through C7 

a. The physician cups the patient's occiput 

in the palms of his hands and places a 

monitoring finger of each hand bilaterally 

on the articular pillars of the segment to 

be tested. 

b. The physician uses the monitoring finger 

of his right hand to push the vertebra in 

a lateral translation to the left. He then 

pushes the vertebra in a lateral translation 

to the right. This translatory motion cre

ates side-bending of the vertebra to the 

opposite side (Fig. 25-10) . 

c. Example: If C4 is translated towards the 

right, it will side-bend to the left and rotate 

to the left. 

• FIG. 25-10 Translatory motion testing of C2 through 
C7. 

d. The physician notes the ease and amount 

of translation. The two sides are com

pared. 

e. The physician then flexes the patient's 

neck until motion is felt at the monitoring 

fingers and repeats the translatory push to 

each side, comparing the two. 

f. The physician then extends the patient's 

neck until motion is felt at the monitoring 

fingers and repeats the translatory push to 

each side, comparing the two. 

g. Example: If the translation of C4 is equal 

bilaterally with the neck flexed but a re

striction is felt when pushing to the right 

when the neck is extended, the diagnosis 

would be C4 F S L R L . Remember that the 

motions will be symmetrical in the direc

tions of the somatic dysfunction and re

strictions will be felt in the opposite direc

tions. 

2. Occipitoatlantal Joint 

a. The physician cups the patient's occiput 

in the palms of his hands while placing a 

monitoring finger of each hand bilaterally 

in the occipital sulci. 

b. The neck is flexed slightly until motion is 

felt at the monitoring fingers. 

c. The head is moved laterally to the left and 

to the right. Translation to the right is cou

pled with side-bending to the left (Fig. 

25-11) . 

• FIG. 25-11 Translatory motion testing of the occipi
toatlantal joint. 
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d. Side-bending to the left is coupled with 

rotation of the occiput to the right. 

e. Interpretation: Because rotation is oppo

site to side-bending at the occipitoatlantal 

joint, there are four possible designations 

for the somatic dysfunction found: OA 

F S R R L , OA F S L R R , OA E S R R L , and OA 

ES L R R . 

f. Example: If there is normal translation to 

the left in flexion and decreased transla

tion to the left in extension, the somatic 

dysfunction is designated OA F S L R R (occi

put restricted in right side-bending and 

left rotation while in the extended posi

tion). 

Neurologic Testing 

Impingement of cervical nerve roots is often the 

cause of numbness or paresthesias of the upper 

extremities. When nerve root involvement is 

suspected, a neurologic evaluation is essential. 

Because only C5 through C8 innervate the arm, 

they will be the nerve roots evaluated in a neuro

logic examination. Motor weakness of the intrin

sic muscles of the neck will assist in identifying 

impingement of motor nerves to the cervical 

spine. Muscle strength testing of the muscles of 

the upper extremity is also useful in the neuro

logic evaluation. Sensory testing can be per

formed over the following areas of the upper 

extremity: 

1. C5—lateral arm 

2. C6—lateral forearm, thumb, index finger, 

and the lateral half of the middle finger 

3. C7—middle finger 

4. C8—medial forearm, fourth and fifth fingers 

The deep tendon reflexes of the upper ex

tremities indicate the integrity of some of the 

cervical nerve roots. 

1. C5—Biceps reflex, tested on the biceps ten

don at the elbow (also has a small component 

of C6) 

2. C6—Brachioradialis reflex, tested on the ten

don of the brachioradialis in the forearm just 

proximal to the wrist. 

3. C7—Triceps reflex, tested on the triceps ten

don over the posterior olecranon process 
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C H A P T E R 

Myofascial Techniques 
Toni Spinaris and Eileen L. DiGiovanna 

This chapter describes passive, direct active, and 
indirect active myofascial techniques used to treat 
cervical somatic dysfunction as well as muscle 
or fascial tension in the cervical region. These 
techniques may entail a passive linear or perpen
dicular stretch of the neck muscles or an active 
use of neuromuscular methods to create relaxa
tion of the suboccipital and paravertebral mus
cles. 

• PASSIVE TECHNIQUES 
Passive techniques are performed by the physi
cian on a relaxed patient. The purpose of the 
passive techniques described is to place a 
stretch on the posterior extensor muscles of 
the cervical region. The stretch must be slowly 
applied and slowly released to prevent activa
tion of the Golgi organ tendon reflex. When 
performed in this manner, the stretched mus
cles tend to relax and the tone of the muscle 
is returned to a more normal state. 

Linear Traction Applied to 
Suboccipital Muscles 
1. Patient position: supine. 
2. Physician position: standing or seated at the 

head of the table. 
3. Technique: 

a. The physician cups her palms to support 
the patient's occiput. 

b. The physician's fingers are placed in the 
occipital sulcus bilaterally. 

c. For best results, the patient's neck should 
be straight or bent slightly forward. 

d. The physician's elbows should be in near 
or full extension, so that they can be 
used as long levers. This position allows 
the physician to use her weight as the 
force of traction, by rocking backward 
on her feet or, if seated, on her buttocks, 
rather than relying on upper body 
strength (Fig. 26-1) . 

e. The traction is slowly and uniformly ap
plied, maintained for a few seconds, and 
slowly released. 

f. The technique may be repeated without 
repositioning of the physician's fingers. 

4. Hints for performing technique: 
a. The physician's feet should be placed far 

enough from the table so that she may 
rock back and thus apply traction without 
changing her stance. If seated, move the 
stool back from the table to allow body 
motion. 

b. The physician should avoid creating fric
tion by sliding her fingers over the pa
tient's skin. This is uncomfortable for the 
patient. 

c. See that the patient is comfortable and re
laxed. 

d. This technique may be performed from a 
seated position as well (Fig. 26-2) . 

Suboccipital Technique 

A similar technique can be used in the suboccipi
tal region. In this technique, the physician's fin
gers stretch the tissues of the occipital sulcus 
laterally as linear traction is applied. 

1 3 7 
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• FIG. 26-1 Linear stretch with the physician standing. 

1. Patient position: supine. 

2. Physician position: seated at the head of the 

table. 

3. Technique: 
a. The physician places her index and mid

dle fingers in the occipital sulcus bilater

ally but medially so that the middle fingers 

meet at the midline. 

b. The occiput is cupped in the physician's 

palms. 

c. The patient's neck is maintained in a 

straight or slightly forward bent position. 

d. The physician applies linear traction 

slowly by rocking back on her buttocks. 

e. Maintaining linear traction, the physician 

rolls her finger laterally away from the 

• FIG. 26-2 Linear stretch with the physician seated. 

midline. With the longitudinal axis of the 

forearm as the rotational axis, the fingers 

remain in the occipital sulcus but gradu

ally roll out laterally. 

f. The physician's wrist, forearm, hand, and 

fingers are maintained in straight align

ment and work as a single unit. 

g. The technique may be repeated as needed. 

Linear Traction Applied to Lower 
Cervical Muscles 
1. Patient position: supine. 

2. Physician position: standing or sitting at the 

head of the table. 

3. Technique: 
a. The physician places her fingers on the 

patient's posterior neck muscles bilaterally 

at any cervical level and maintains a firm 

contact. 

b. The physician applies a linear traction 

force to the musculature, slowly and uni

formly, by rocking back on her feet or but

tocks. 

c. The patient's neck is held straight or 

slightly forward bent as the traction is ap

plied. 

d. Slowly release by rocking forward. 

e. Some perpendicular stretch may be added 

by pushing the fingers ventrally while 

maintaining the traction. 

Linear Stretch to Posterior Cervical 
Muscles 
1. Patient position: supine. 

2. Physician position: standing or sitting at the 

head of the table. 

3. Technique: 

a. The physician cradles the occiput in one 

hand and cups the patient's chin with the 

other hand (Fig. 26-3) . 

b. The physician applies a linear traction 

force along the longitudinal axis of the cer

vical spine with the hand holding the occi

put. The hand cupping the chin is primar

ily used to stabilize the neck and hold it 

slightly bent forward. The main force of 

traction is applied to the occiput. 

c. This may be repeated as necessary until 

the muscles soften. 

Pthomegroup

www.Pthomegroup.com


CHAPTER 26 • MYOFASCIAL TECHNIQUES 1 3 9 

• FIG. 26-3 Linear stretch of posterior extensor neck 
muscles, cupping the chin. 

Perpendicular Stretch of Muscles 
1. Patient position: supine. 

2. Physician position: standing at the patient's 

side opposite the side to be treated. 

3. Technique: 

a. The physician places one hand on the pa

tient's forehead to act as a stabilizing coun-

terforce to the treating hand. 

b. The physician places her other hand 

across the patient's body and grasps the 

posterior cervical muscles of the opposite 

side (Fig. 26-4) . 

• FIG. 26-4 Unilateral perpendicular stretch. 

c. A gentle stretch is applied to the muscle 

body by pulling it away from the spinous 

processes laterally and ventrally. 

d. The stretch is maintained for a few sec

onds, and then slowly released. The ma

neuver may be repeated as needed. The 

hand stretching the muscles may move up 

and down the cervical spine. 

e. Additional stretch may be achieved by ro

tating the patient's head away while pull

ing on the muscle. 

Bilateral Linear Stretch Applied to 
Both Ends of Muscle 

1. Patient position: supine. 

2. Physician position: standing at the head of 

the table. 

3. Technique: 

a. The physician crosses her forearms under 

the patient's occiput and neck so that the 

patient's head is fully supported on the 

physician's forearms and the physician's 

hands are pressing down on the patient's 

contralateral shoulders (Fig. 26-5) . 

b. The physician gently and slowly lifts her 

arms, creating a lever-fulcrum effect that 

puts linear traction on both ends of the 

muscles. The patient's neck should be 

bent forward to a comfortable position of 

• FIG. 26-5 Crossed arms technique. 
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maximum stretch. Careful control of the 

force must be used. 

c. This position is held for a few seconds and 

slowly brought back to neutral. 

d. When repeating the technique, the physi

cian should bend the neck forward a bit 

more than the previous time. Each repeti

tion of the technique should increase the 

range of motion. 

4. Modification—active direct technique: 
a. While the physician is fully supporting 

the head at the maximal stretch, she may 

ask the patient to push back against her 

arms. 

b. The physician resists this motion with an 

isometric counterforce. 

c. The patient is allowed to push for 3 sec

onds, and then told to relax. 

d. The physician allows the patient 3 to 6 

seconds of relaxation, and then bends the 

neck forward to the new point of maximal 

stretch. 

Unilateral Linear Stretch Applied to 
Both Ends of Muscles 
1. Patient position: supine. 

2. Physician position: standing at the head of 

the table. 

3. Technique: 
a. The physician places one forearm on the 

side of the neck to be treated, under the 

patient's head, with the hand on the pa

tient's contralateral shoulder. The patient's 

head should be fully supported. 

b. The physician places her other hand on the 

patient's head, on the side to be treated. 

c. The physician slowly and gently lifts the 

head up, forward-bending the neck (Fig. 

26-6) . The head is rotated away to give a 

stretch on the muscles opposite the rota

tion. 

Suboccipital Muscle Treatment 
1. Patient position: supine. 

2. Physician position: standing or seated at the 

side of the table facing the patient. 

3. Technique: 
a. The physician places one forearm under 

the patient's neck in the suboccipital sul-

• FIG. 26-6 Unilateral linear stretch. 

cus so that the patient's neck rests on the 

radical edge of the forearm, 

b. The other hand is placed on the patient's 

forehead and gentle pressure is applied 

downward toward the table. The forearm 

can be rolled towards the patient's head 

for further suboccipital muscle stretch. 

(Fig. 26-7) . 

• ACTIVE DIRECT TECHNIQUES 
Active direct techniques use the Go!gi tendon reflex 

to cause relaxation in the treated muscle. These 

techniques are described for the suboccipital 

FIG. 26-7 Linear stretch of suboccipital muscles. 
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muscle region and for unilateral occipital and 

paravertebral muscles. 

Suboccipital Muscle Region 

1. Patient position: supine. 

2. Physician position: seated at the head of the 

table with her forearms resting on the table, 

palms facing up. 

3. Technique: 
a. The physician places her fingertips in the 

patient's occipital sulcus, allowing the oc

ciput to rest in her palms. 

b. The patient gently pushes his head into 

the physician's palms, with the physician's 

fingertips being used as a fulcrum, avoid

ing neck extension. 

c. As the patient pushes into her palms, the 

physician resists this motion with an iso

metric counterforce (Fig. 26-8) . 

The muscles involved in this technique in

clude the bilateral suboccipital muscles: the rec

tus capitis posterior major, rectus capitis poste

rior minor, obliquus capitis inferior, and 

obliquus capitis superior. 

4. Modification 

a. The same technique can be applied to the 

lower extensor muscles of the cervical re

gion. The physician places her fingers 

more caudally. 

• FIG. 26-8 Active direct myofascial technique to suboc
cipital region with isometric resistance. 

b. The patient may push his head into the 

physician's palms with slightly greater 

force the lower down the neck one is treat

ing, because the muscles enlarge. 

Unilateral Occipital Muscle Active 
Technique 
1. Patient position: supine. 

2. Physician position: seated at the head of the 

table with forearms resting on the table, 

palms up. 

3. Technique: 

a. The physician places her fingertips in 

the occipital sulcus on the side to be 

treated. 

b. The physician's other hand guides the pa

tient's head into side-bending over the ful

crum of her fingers. 

c. The patient tries to side-bend his head far

ther into the freedom of motion (toward 

the dysfunctional side). 

d. The physician resists this motion by ap

plying an isometric counterforce with her 

palm. 

e. The physician should be able to feel the 

involved muscle contracting. 

4. Modification: The physician may instruct 

the patient to push his head gently back

ward toward the table. This motion is simi

larly resisted with an isometric counter 

force. 

Unilateral Single Paravertebral 
Muscle Treatment—Side-bending 
and Rotation 
1. Patient position: supine. 

2. Physician position: seated at head of table. 

3. Technique: 
a. The physician places her index or middle 

finger on the involved muscle. This is the 

monitoring finger. 

b. With her other hand, the physician grasps 

the patient's head under the occiput and 

bends it backward, side-bends, and ro

tates it ipsilaterally until motion of the in

volved muscle is felt by the monitoring 

finger. 

c. The patient attempts to push his head into 

further backward bending and ipsilateral 

side-bending and rotation. 
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d. The physician resists this motion with an 
isometric counterforce for no more than 
2 seconds. Relax and repeat the process. 

• ACTIVE INDIRECT TECHNIQUES 

Active indirect techniques use reciprocal inhibition 
or the crossed extensor reflex. They are described 
for the paravertebral muscles. 

1. Patient position: supine with his head off 
the end of the table. 

2. Physician position: seated at the head of the 
table, fully supporting the patient's head. 

3. Technique: 
a. The physician places the palm of one hand 

on the patient's ipsilateral parieto-occipi-
tal area so that the patient's head is fully 
supported. 

b. The palm of the other hand is placed on 
the other side of the head. No pressure is 
placed on the patient's ear. 

c. The physician places the patient's head in 
a position of backward bending, side-
bending, and rotation toward the side of 
the hand on the occiput (Fig. 26-9A). 
(Discontinue if patient experiences any 
dizziness.) 

d. The patient is instructed to bring his 
neck into flexion at the same time as 
pushing his chin to the opposite shoul
der (Fig. 26-9B). 

e. The physician applies isokinetic resistance 
to this motion with her hand on the tem
poroparietal region. 

f. The physician stops the patient's effort at 
the limit or if there is pain. 

g. The physician then gently applies a pas
sive stretch of the patient's neck, manually 
increasing the desired muscle stretch (Fig. 
26-9C). 

h. The patient relaxes. The physician returns 
to the starting position and repeats the 
maneuver. 
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Muscle Energy Techniques 
Nancy Brous 

This section describes muscle energy tech
niques used to treat dysfunctions of the occipi-
toatlantal joint, rotational dysfunctions of the at
lantoaxial joint, and single dysfunctions of a 
typical cervical vertebral joint. The procedure 
should be repeated as many times as is necessary 
to restore motion to the physiological barrier. 
However, the techniques are usually repeated a 
minimum of three times, with the motion barrier 
engaged at each repetition. 

• OCCIPITOATLANTAL 
DYSFUNCTION 

Dysfunction in Flexion 
Example: OA FSRRi_ 

1. Patient position: supine. 
2. Physician position: seated at the head of the 

table. 
3. Hand position: The physician's monitoring 

hand cradles the patient's occiput. Two fin
gers of the monitoring hand are in the pa
tient's occipital sulci (medial and inferior to 
mastoid). The physician's other hand is 
placed on the inferior aspect of the patient's 
chin. 

4. Technique: 
a. The physician extends the patient's head 

back over his monitoring hand until mo
tion is felt at the occipitoatlantal joint (Fig. 
27-1) . 

b. With the monitoring hand, the physician 
side-bends the occiput left and rotates it 
right until motion is felt at the occipitoat
lantal joint. 

c. The patient is instructed to push his chin 
towards his chest against the isometric re
sistance of the physician (into the freedom 
of motion) for approximately 3 to 5 sec
onds. Ounces of force are used to achieve 
the desired results. 

d. The patient relaxes for 3 to 5 seconds. 
e. The physician re-engages the motion bar

rier each time and repeats steps a through 
d at least twice more. 

f. The patient's head is returned to neutral 
and the dysfunction is reassessed for 
change. 

Dysfunction in Extension 
Example: OA ESRRL 

1. Patient position: supine. 
2. Physician position: seated at the head of the 

table. 
3. Hand position: The physician's monitoring 

hand cradles the patient's occiput. Two fin
gers of the monitoring hand are in the pa
tient's occipital sulci. The physician's other 
hand is placed on the anterior aspect of the 
patient's chin. 

4. Technique: 
a. The physician flexes the patient's head for

ward until he feels motion at the monitor
ing hand (Fig. 27-2) . 

b. With his monitoring hand, the physician 
side-bends the patient's neck left and ro
tates it right until motion is felt at the oc
cipitoatlantal joint. 

c. The patient is instructed to push his chin 
forward against the isometric resistance of 

1 4 3 
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• FIG. 27-1 Muscle energy technique for a dysfunction 
in flexion of the occipitoatlantal joint. 

the physician for approximately 3 to 5 sec

onds. Ounces of force are used to achieve 

the desired result. 

d. The patient relaxes for 3 to 5 seconds. 

e. The physician re-engages the motion bar

rier each time and repeats steps a through 

d at least twice more. 

f. The patient's head is returned to neutral 

and the dysfunction is reassessed for 

change. 

• FIG. 27-2 Muscle energy technique for dysfunction in 
extension of the occipitoatlantal joint. 

• ATLANTOAXIAL DYSFUNCTION 

Example: AA RR 

1. Patient position: supine. 

2. Physician position: seated at head of table. 

3. Technique: 

a. Because the motion at the atlantoaxial 

joint involves primarily rotation, the phy

sician need only address the motion bar

rier of rotation. 

b. The physician supports the back of the 

patient's head with his palms. The finger

tips of the second digit of each hand 

placed at the level of the atlas laterally can 

monitor AA motion. The pads of the fin

gers are gently placed between the de

scending ramus of the mandible and the 

mastoid process. 

c. The physician fully flexes the patient's 

neck and head forward until locking oc

curs below the A-A joint. 

d. Keeping the patient's neck bent forward, 

the physician rotates the head toward the 

side of the restricted rotation and engages 

the motion barrier (left). 

e. The physician then places the palm of his 

hand on the side of the patient's cheek 

and temple opposite to the restriction. 

(Fig. 27-3) . 

• FIG. 27-3 Muscle energy technique for atlantoaxial 
rotation restriction. 
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f. The patient is instructed to turn his head 

with a pure rotary force against the iso

metric resistance provided by the physi

cian's hand on the patient's cheek. 

g. After 3 to 5 seconds, the patient is in

structed to relax and the physician simul

taneously stops applying the counter-

force. 

h. Once the patient has completely relaxed 

for at least 3 to 5 seconds, the physician 

increases the rotation of the head and 

neck into the restriction direction, engag

ing a new motion barrier. 

i. Steps f through h are repeated at least 

three times. Symmetry of motion at the 

atlantoaxial joint is rechecked. 

j. The patient's head is returned to neutral 

position and the dysfunction is reassessed 

for change. 

• TYPICAL CERVICAL VERTEBRAL 
DYSFUNCTIONS (C2-C7) 

Example: C4 ESRRR 

1. Patient position: supine. 

2. Physician position: seated at the head of 

table. 

3. Technique: 
a. The physician places the fingertip of the 

index finger of the monitoring hand 

against the posterior lateral pillar at the 

level of the involved segment (left side) 

(Fig. 27-4A). 

b. The physician introduces flexion of the 

neck to treat an extension dysfunction, or 

extension to treat a flexion dysfunction. 

The motion is monitored and localized to 

the particular level being treated by moni

toring until the motion barrier is engaged. 

c. Side-bending is introduced by placing a 

medial translatory force on the side of the 

restricted segment, resulting in side-bend

ing into the barrier (left). 

d. Rotation is introduced by rotating the pa

tient's head and neck into the restriction 

(left) until motion is felt at the monitored 

segment. All three barriers are engaged 

(Fig. 27-4B) . 

e. The patient is directed to move into a free

dom of motion by having the patient bring 

his ear to his shoulder, causing a side-

bending away from the barrier. (The phy

sician could also ask the patient to rotate 

his head toward the freedom.) These ac

tions are performed against isometric re

sistance provided by the physician's hand 

against the patient's cheek for 3 to 5 sec

onds. 

• FIG. 27-4 Muscle energy technique for dysfunction in extension of a typical cervical vertebra. (A) Note 
position of monitoring finger. (B) Rotation is introduced into barrier to motion of a typical cervical vertebra. 
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f. The patient relaxes and the physician si-
multaneously stops applying the counter- 
force for 3 to 5 seconds. 

g. The physician engages the new motion 
barriers in all three planes by increasing 
the side-bending, rotation, and flexion (or 
extension) further into the restrictive bar-
rier. 

h. The procedure, steps e through g, should 
be repeated as many times as is necessary 
to restore motion to the physiological bar-
rier. This is generally a minimum three 
times. 

i. The patient's head is returned to neutral 
and the dysfunction is reassessed for 
change. 
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Counterstrain Techniques 

Eileen L DiGiovanna and Lillian Somner 

The treatment of tender points by the Jones 
counterstrain method requires that the patient 
be completely relaxed. The goal is to shorten 
the involved muscle, hold it in this shortened 
position for 90 seconds, and then return the pa-
tient to a neutral position. 

Each patient is a unique individual. Remem-
ber that the positioning given is useful for the 
majority of patients. If the described position 
does not provide relief from tenderness, it may 
require modification for that patient. 

• ANTERIOR TENDER POINTS 

The anterior tender points are diagrammed in 
Figure 28-1. The typical cervical tender points 
are located on the anterolateral tip of the articu-
lar pillars of the cervical vertebrae or in the lat-
eral muscle mass. Cl has an atypical tender point 
located high on the posterior edge of the ascend-
ing ramus of the mandible. This is close to the 
tip of the transverse process of Cl. The tender 
point for C7 is located on the superior surface 
approximately 1 inch lateral to the medial end 
of the clavicle and is likely related to the attach-
ment of the sternocleidomastoid muscle. The C7 
tender point is quite common. The point for C8 
is located on the medial tip of the clavicle in the 
sternal notch. Obviously there is not an eighth 
cervical vertebra; however, there is innervation 
from an eighth cervical nerve. This latter point 
is uncommon. 

Two mnemonics assist the student in remem-
bering the positioning of the vertebral joint being 
treated: 

STAR = side-bending toward and rotation away 
from the tender point. SARA — side-bending and 
rotation away from the tender point. 

1. Patient position: supine. 
2. Physician position: seated at the head of the 

table. 
3. Technique: 

a. Cl: Rotate the head away from the tender 
point (Fig. 28-2). There is no flexion, ex 
tension, or side-bending. 

b. C2 and C3: Slight flexion, rotation, and 
side-bending away from the tender point 
(SARA). 

c. C4: Create flexion to the vertebra, then 
side-bend and rotate away from the tender 
point (Fig.  28-3) (SARA). This tender 
point is unusual in that it frequently re 
quires extension rather than flexion. 

d. C5 and C6: Create flexion with side-bend 
ing and rotation away from the tender 
point (Fig. 28-4) (SARA). 

e. C7: Create moderate to strong flexion of 
the neck to the C7 level (force is not ap 
plied to the head), slightly rotate away, 
and slightly side-bend toward the tender 
point (Fig. 28-5) (STAR). 

f. C8: Create flexion of the neck, side-bend 
ing, and rotation away from the tender 
point (SARA). 

It is important to remember that although 
SARA (side-bend away, rotate away) is used to 
treat most anterior cervical tender points, adjust-
ment may need to be made for individual pa- 
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• FIG. 28-1 Cervical anterior tender points. 

• FIG. 28-2 Treatment of tender point on the right side 
of C1 . The head is rotated away from the tender point. 

• FIG. 28-3 Treatment of tender point on the left side of 
C4. Side-bending and rotation are away from the tender 
point. Shown with extension. 

• FIG. 28-4 Treatment of left anterior tender point of 
C7. Note flexion with slight rotation away and side-bend
ing toward the tender point. 

tients who require some variation, particularly 

of the side-bending component. 

• POSTERIOR TENDER POINTS 

The posterior cervical tender points are shown 

in Figure 28-6 . They are generally located on 

the interspinous ligaments between the spinous 

processes or slightly medial or lateral to them, 

• FIG. 28-5 Treatment of anterior tender point for C8. 
Note marked flexion with side-bending and rotation 
away. 
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FIG. 28-6 Posterior cervical tender point locations. 

or on the articular pillars more laterally. CI has 

tender points just below the inion and in the 

muscle masses laterally on the nuchal line. 

1. Patient position: supine. 

2. Physician position: seated at the head of the 

table. 

3. Technique: While carefully monitoring with 

one finger on the tender point, the physician 

positions the neck, as noted, until the point 

is no longer tender. This position is held for 

90 seconds, slowly returned to a neutral posi

tion, and re-evaluated. 

a. CI : Treated in marked flexion for midline 

(inion) tender point with greatest flexion 

occurring just below the occiput by put

ting a forward pressure on the forehead 

rather than only to the back of the head. 

For the lateral tender points, some exten

sion with rotation and side-bending away 

from the tender point is provided. 

b. C2 tender points: Create extension of the 

neck to the segment to be treated with 

slight side-bending and rotation away 

from the tender point (SARA). 

c. Articular pillar points: 

(1) C4 to C7: Create extension with rota

tion and side-bending away from the 

tender point (SARA). 

(2) C3: Create flexion with rotation away 

and side-bending toward the tender 

point (STAR). Occasionally C3 will re

quire extension. This tender point 

may be present with either a flexed 

or an extended somatic dysfunction. 

Flexion is used most commonly. 

(3) C8: Create marked flexion with side-

bending and rotation away from the 

tender point. 

Some adjustment of the side-bending, rota

tion, or flexion-extension component may be 

required in some patients. It is more imperative 

to achieve a position of comfort than to follow 

a written prescription. 
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Facilitated Positional Release 
Stanley Schiowitz 

All facilitated positional release techniques for 
treating cervical region dysfunctions are begun 
with a slight flattening of the cervical lordosis. 

• SUPERFICIAL MUSCLE 
HYPERTONICITY, POSTERIOR 
RIGHT SIDE, IN REGION OF C4 
VERTEBRA 

1. Patient position: supine. 
2. Physician position: seated at the head of the 

table. 
3. Technique: 

a. The patient moves up the table until his 
head and neck are off the table and sup
ported by the physician. (The head may 
be supported by a pillow on the physi
cian's lap.) 

b. With the thumb, palm, and middle finger 
of the left hand, the physician cradles the 
patient's neck. His middle finger is on the 
tissue to be treated. The rest of the hand 
helps support the patient's neck. 

c. The patient's head is firmly supported in 
the palm of the physician's right hand, 
which will be used in the ensuing maneu
vers. 

d. The physician gently bends the head and 
neck forward to flatten the cervical lor
dosis. 

e. From this starting position, the physician 
gently applies axial compression on the 
patient's occiput, with the vector of force 
directed through the patient's head toward 
his feet (Fig. 29-1) . Less than 1 pound of 

force is sufficient—just enough to be felt 
at the physician's left index finger. 

f. Maintaining axial compression, the physi
cian bends the patient's neck backward, 
then side-bends it up to the physician's left 
index finger (Fig. 29-2) . This maneuver 
causes shortening and relaxation of the 
muscle being treated. 

g. This position is held for 3 seconds and 
then released and the area of interspinous 
dysfunction reevaluated. 

Somatic Dysfunction—C4 ES RR R 

1. Patient position: supine, as described in 
aforementioned technique. 

• F I G . 29-1 Facilitated positional release treatment of 
superficial muscle hypertonicity of cervical region; appli
cation of axial compression. 

1 5 0 

Pthomegroup

www.Pthomegroup.com


CHAPTER 

• FIG. 29-2 Facilitated positional release treatment of 
muscle hypertonicity in the cervical region with extension 
and right side-bending added. 

2. Physician position: seated at the head of the 

table, with hands placed as described in 

aforementioned technique. 

3. Technique: 

a. The physician places his finger at the artic

ular facet of C4 on C5. 

b. After flattening the curve and adding a 

compressive force, the physician moves 

the patient's neck into extension and rota

tion to the right. 

c. The physician then adds right lateral flex

ion of C4 on C5. 

d. Immediate release of the articulation 

should be felt. 

e. The position is held for 3 seconds, re

turned to the original position, and reas

sessed. 

Somatic Dysfunction—C4 FS R R R 

1. Patient position: supine as described in first 

technique. 

• FACILITATED POSITIONAL RELEASE 151 

• FIG. 29-3 Facilitated positional release treatment for 
C4 flexion dysfunction with right side-bending and rota
tion. 

2. Physician position: seated at the head of the 

table, with hands placed as in aforemen

tioned techniques. 

3. Technique: 

a. The physician gently bends the patient's 

neck forward to flatten the sagittal curve. 

b. From this starting position, the physician 

applies compression. 

c. Maintaining compression, the physician 

gently increases the forward bending until 

flexion of C4 on C5 is felt by the monitor

ing finger. (With compression maintained, 

the degree of forward bending of the neck 

needed to achieve the necessary vertebral 

flexion is greatly reduced.) 

d. The physician adds right rotation and lat

eral flexion, up to the monitoring finger 

(Fig. 29-3) . 

e. After feeling an articular release, the phy

sician holds the position for 3 seconds, 

then releases it and reevaluates the dys

function. 
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Still Techniques 

Dennis ]. Dowling 

This chapter describes the techniques of the 
Still technique for treating somatic dysfunctions 
of the cervical spine—atypical (OA & AA) and 
typical (C2-C7). The patient may be treated 
either in the seated position or in the supine 
position. Compression is used for both positions 
but traction may be used when the patient is 
supine. Occasionally, the portion of the treat-
ment involving movement towards the barriers 
may result in an articulatory "pop." 

• OA SOMATIC DYSFUNCTION (OA 
SR RL)—SEATED 

1. Patient position: seated. 
2. Physician position: standing facing the pa-

tient. 
3. Technique: 

a. The physician places the pad of the index 
or middle finger of his monitoring hand 
on the side of the side-bending compo-
nent in the basiocciput at the level of the 
shallow occipital sulcus (the left finger 
contacts the patient's right shallow occipi-
tal sulcus in this example). The palm of 
that hand contours to and supports the 
side of the patient's head. 

b. The physician places the palm of his other 
hand on top of the patient's head with the 
fingers contouring to the patient's head. 

c. The physician side-bends  the  patient's 
head towards the monitoring finger at the 
basiocciput. Because the motion is cou-
pled at the OA joint, slight rotation away 
from the shallow sulcus will occur. The 
physician can further exaggerate this if 

necessary. Slight flexion or extension is 
added, depending on the diagnosis of the 
dysfunction, finishing the position into 
the relative freedoms of the somatic dys-
function (Fig. 30-1). 

d. The   physician   puts   approximately   
5 pounds of downward pressure toward 
the monitoring finger with the hand on 
the top of the patient's head. 

e. While maintaining the compression, the 
head is gently carried through sagittal 
plane neutral and towards the flexion or 
extension barrier, then through neutral 
position and into the barrier directions 
(side-bending left and rotating right in this 
case). 

f. The patient's head and neck are brought 
back to the neutral position and the OA 
joint is reassessed. 

OA SOMATIC DYSFUNCTION (OA 
SR RL)—SUPINE/COMPRESSION 

Patient position: supine. 
Physician position: seated at the head of the 
table. 
Technique: 
a. The physician places the pad of his index 

or middle finger of his monitoring hand 
on the side of the side-bending compo-
nent in the basiocciput at the level of the 
shallow occipital sulcus (the right finger 
contacts the patient's right shallow occipi-
tal sulcus in this example). The palm of 
that hand contours to and supports the 
side of the patient's head and the remain- 
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• FIG. 30-1 Still technique OA somatic dysfunction (OA 
S R R l ) , seated. 

ing fingers support the patient's head be

neath the occiput. 

b. The physician places the palm of his other 

hand on top of the patient's head with the 

fingers contouring to the patient's head. 

c. The physician side-bends the patient's 

head toward the monitoring finger at the 

basiocciput. Because the motion is cou

pled at the OA joint, slight rotation away 

from the shallow sulcus will occur. The 

physician can further exaggerate this if 

necessary. 

d. Slight flexion or extension is added, de

pending on the diagnosis of the dysfunc

tion, finishing the position into the relative 

freedoms of the somatic dysfunction (Fig. 

30-2) . 

• FIG. 30-2 Still technique OA somatic dysfunction (OA 
S R R J , supine/compression. 

e. The physician puts approximately 5 

pounds of downward pressure toward the 

patient's feet with the hand on the top of 

the patient's head toward the monitoring 

finger. 

f. While maintaining the compression, the 

head is gently carried through the sagittal 

plane neutral and toward the flexion or 

extension barrier, then through neutral 

position and into the barrier directions 

(side-bending left and rotating right in this 

case). 

g. The patient's head and neck are brought 

back to the neutral position and the OA 

joint is reassessed. 

• OA SOMATIC DYSFUNCTION (OA 
S R RJ—SUPINE/TRACTION 

1. Patient position: supine. 

2. Physician position: seated at the head of the 

table. 

3. Technique: 

a. The physician places the pad of his index 

or middle finger of his monitoring hand 

on the side of the side-bending compo

nent in the basiocciput at the level of the 

shallow occipital sulcus (the right finger 

contacts the patient's right shallow occipi

tal sulcus in this example). The palm of 

that hand contours to and supports the 

side of the patient's head. 

b. The physician places the palm of his other 

hand against the opposite side of the pa

tient's head and one or two fingers are 

placed beneath the patient's chin. 

c. The physician side-bends the patient's 

head towards the monitoring finger at the 

basiocciput. Because the motion is cou

pled at the OA joint, slight rotation away 

from the shallow sulcus will occur. The 

physician can further exaggerate this if 

necessary. 

d. Slight flexion or extension is added, de

pending on the diagnosis of the dysfunc

tion, finishing the position into the relative 

freedoms of the somatic dysfunction (Fig. 

30-3) . 

e. The physician puts approximately 5 

pounds of traction with the contacts of the 
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• FIG. 30-3 Still technique OA somatic dysfunction (OA 
S R R l ) , supine/traction. 

palms of his hands that are against the pa

tient's head and pulls parallel to the table 

and toward the physician. 

f. While maintaining the traction, the head 

is gently carried through sagittal plane 

neutral and toward the flexion or exten

sion barrier, then through neutral position 

and into the barrier directions (side-bend

ing left and rotating right in this case). 

g. The patient's head and neck are brought 

back to the neutral position and the OA 

joint is reassessed. 

• AA SOMATIC DYSFUNCTION (AA 
R R)—SEATED 

1. Patient position: seated. 

2. Physician position: standing facing the pa

tient. 

3. Technique: 

a. The physician places the pad of his index 

or middle finger of his monitoring hand at 

the transverse process of the atlas located 

between the mastoid process and the man

dibular ramus (the left finger contacts the 

patient's right atlas transverse process in 

this example). The palm of that hand con

tours to and supports the side of the pa

tient's head and the remaining fingers 

wrap around the rest of the patient's neck. 

• FIG. 30-4 Still technique AA somatic dysfunction (AA 
RR), seated. 

b. The physician places the palm of his other 

hand on top of the patient's head with the 

fingers contouring to the patient's head. 

c. The physician rotates the patient's head 

towards the monitoring finger until tissue 

relaxation is noted. 

d. The physician puts approximately 5 

pounds of downward pressure toward the 

monitoring finger with the hand on the 

top of the patient's head (Fig. 30-4) . 

e. While maintaining the compression, the 

head is gently carried through neutral po

sition and into the barrier directions (ro

tating left in this case). 

f. The patient's head and neck are brought 

back to the neutral position and the AA 

joint is reassessed. 

• AA SOMATIC DYSFUNCTION (AA 
R R)—SUPINE 

1. Patient position: supine. 

2. Physician position: seated at the head of the 

table. 

3. Technique: 

a. The physician places the pad of his index 

or middle finger of his monitoring hand at 

the transverse process of the atlas located 

between the mastoid process and the man

dibular ramus (the right finger contacts 

the patient's right atlas transverse process 
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• FIG. 30-5 Still technique AA somatic dysfunction (AA 
RR), supine. 

in this example). The palm of that hand 

contours to and supports the side of the 

patient's head and the remaining fingers 

support the patient's head beneath the oc

ciput. 

b. The physician places the palm of his other 

hand on top of the patient's head with the 

fingers contouring to the patient's head. 

c. The physician rotates the patient's head 

toward the monitoring finger until relaxa

tion is noted. 

d. The physician puts approximately 5 

pounds of downward pressure toward the 

monitoring finger with the hand on the 

top of the patient's head. 

e. While maintaining the compression, the 

head is gently carried through neutral po

sition and into the barrier directions (rota

tion left in this case) (Fig. 30-5) . 

f. The patient's head and neck are brought 

back to the neutral position and the AA 

joint is reassessed. 

• T Y P I C A L C E R V I C A L S O M A T I C 

D Y S F U N C T I O N (C5 S R 

R R ) — S E A T E D 

1. Patient position: seated. 

2. Physician position: standing facing the pa

tient. 

3. Technique: 
a. The physician places the pad of his index 

or middle finger of his monitoring hand 

on posterior articular pillar at the level of 

the somatic dysfunction (the left finger 

contacts the patient's posterior C5 articu

lar pillar in this example). The palm of that 

hand contours to and supports the side 

of the patient's head and the remaining 

fingers wrap around the patient's neck 

b. The physician places the palm of his other 

hand on top of the patient's head with the 

fingers contouring to the patient's head. 

c. The physician side-bends and rotates the 

patient's head towards and to the level of 

the monitoring finger. 

d. Flexion or extension is added, depending 

on the diagnosis of the dysfunction, finish

ing the position into the relative freedoms 

of the somatic dysfunction. 

e. The physician puts approximately 5 

pounds of downward pressure toward the 

monitoring finger with the hand on the 

top of the patient's head (Fig. 30-6) . 

f. While maintaining the compression, the 

head is gently carried through sagittal 

plane neutral and toward the flexion or 

extension barrier, then through neutral 

position and into the barrier directions 

(side-bending left and rotating left in this 

case). 

g. The patient's head and neck are brought 

back to the neutral position and the cervi

cal somatic dysfunction level is reassessed. 

lt>3't>S*IUNfi>o 

• FIG. 30-6 Still technique typical cervical somatic dys
function (C5 SR R r ) , seated. 
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• TYPICAL CERVICAL SOMATIC 
DYSFUNCTION (C5 S R 

R R)—SUPINE/COMPRESSION 

1. Patient position: supine. 

2. Physician position: seated at the head of the 

table. 

3. Technique: 

a. The physician places the pad of his index 

or middle finger of his monitoring hand 

on posterior articular pillar at the level of 

the somatic dysfunction (the right finger 

contacts the patient's posterior C5 articu

lar pillar in this example). The palm of that 

hand contours to and supports the side 

of the patient's head and the remaining 

fingers support the patient's head and 

neck. 

b. The physician places the palm of his other 

hand on top of the patient's head with the 

fingers contouring to the patient's head. 

c. The physician side-bends and rotates the 

patient's head toward and to the level of 

the monitoring finger. 

d. Flexion or extension is added, depending 

on the diagnosis of the dysfunction, finish

ing the position into the relative freedoms 

of the somatic dysfunction. 

e. The physician puts approximately 5 

pounds of downward pressure toward the 

monitoring finger with the hand on the 

top of the patient's head (Fig. 30-7) . 

f. While maintaining the compression, the 

head is gently carried through the sagittal 

plane neutral and toward the flexion or 

extension barrier, then through neutral 

• FIG. 30-7 Still technique typical cervical somatic dys
function (C5 SR R r ) , supine/compression. 

position and into the barrier directions 

(side-bending left and rotating left in this 

case). 

g. The patient's head and neck are brought 

back to the neutral position and the cervi

cal somatic dysfunction level is reassessed. 

• TYPICAL CERVICAL DYSFUNCTION 
(C5 S R RR)—SUPINE/TRACTION 

1. Patient position: supine. 

2. Physician position: seated at the head of the 

table. 

3. Technique: 

a. The physician places the pad of his index 

or middle finger of his monitoring hand 

on posterior articular pillar at the level of 

the somatic dysfunction (the right finger 

contacts the patient's right CS articuler 

pillar in this example). The palm of that 

hand contours to and supports the side of 

the patient's head. 

b. The physician places the pad of his index 

or middle finger of his other hand on the 

opposite articular pillar at the same level 

as the somatic dysfunction (the left finger 

contacts the patient's left articular pillar of 

C5 in this case). The palm of that hand 

contours to and supports the side of the 

patient's head. 

• FIG. 30-8 Still technique typical cervical somatic dys
function (C5 SR R r ) , supine/traction. 
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c. The physician side-bends and rotates the 

patient's head toward the monitoring fin

ger at the posterior articular pillar. 

d. Flexion or extension is added, depending 

on the diagnosis of the dysfunction, finish

ing the position into the relative freedoms 

of the somatic dysfunction. 

e. The physician puts approximately 5 

pounds of traction with the contacts of the 

palms of his hands that are against the pa

tient's head and pulls parallel to the table 

and towards the physician (Fig. 30-8) . 

f. While maintaining the traction, the head 

is gently carried through sagittal plane 

neutral and towards the flexion or exten

sion barrier, then through neutral position 

and into the barrier directions (side-bend

ing left and rotating left in this case), 

g. The patient's head and neck are brought 

back to the neutral position and the OA 

joint is reassessed. 

REFERENCES 

Van Buskirk RL. A manipulative technique of Andrew Taylor 
Still. J Am Osteopath Assoc 1996;96:597-602. 

Van Buskirk RL. The Still Technique Manual. Indianapolis, IN: 
American Academy of Osteopathy, Indianapolis, 1999. 

Van Buskirk RL. Treatment of somatic dysfunction with an 
osteopathic manipulative method of Dr. Andrew Taylor 
Still. In Ward RC, ed. Foundations for Osteopathic Medi
cine. Philadelphia: Lippincott Williams &Wilkins, 2003: 
1094-1114. 

Pthomegroup

www.Pthomegroup.com


C H A P T E R 

PINS Techniques for the Cervical 
Spine 
Dennis J. Dowling 

This chapter describes PINS techniques for 
treating somatic dysfunctions of the cervical re
gion. The examples provided are not the only 
ones that are possible (Figures 31-1 and 31-2) . 
They are fairly common. Occasionally, patterns 
in the cervical region may continue into or from 
adjacent regions. The patient is most commonly 
treated in the supine position but could be 
treated seated or prone. The physician should 
be positioned comfortably facing the region to 
be treated or at the head of the table. The princi
ples and methods of PINS can be applied: 

1. Locate a sensitive point in the region of the 
symptoms. 

2. Analyze the structures that are deep to that 
point 

3. Locate another sensitive point at the other 
end of a connecting structure (i.e., muscle, 
ligament, nerve, etc.). The more sensitive 
point is the primary point and the less sensi
tive point is the endpoint. 

4. Apply inhibitory pressure to both points for 
30 seconds or more. The soft tissue at the 
more sensitive point will typically lessen in 
tension. 

5. Beginning at the more sensitive of the two 
points, locate another sensitive point approx
imately 2 to 3 centimeters toward the less 
sensitive point. 

6. Repeat the procedure progressively toward 
the endpoint. 

7. Reassess the status of the dysfunction. Deter

mine whether additional treatment or the ap
plication of other modalities is necessary 

• FRONTALIS-OCCIPITALIS/ 
TRIGEMINAL (OPHTHALMIC 
DIVISION)—GREATER OCCIPITAL 
NERVE 

1. Technique: 
a. The physician places the pad of his index 

or middle finger on superior orbital ridge 
near the trochlear notch. A finger of the 
physician's other hand locates a sensitive 
point in the suboccipital triangle. The 
point can be on the same or opposite side 
of the head. 

b. The pattern of intervening points can be 
straight or curved (muscle pattern) or zig
zag (nerve pattern), 

2. Clinical Correlation: 
a. Eye pain 
b. Headache 

(1) Tension headache 
(2) Migraine headache 

a. Visual symptoms (eye pain, blurring, in
creased lacrimation) 

b. Unilateral cephalgic pain 
c. Sinusitis 

• SPHENOID—TEMPORAL 
1. Technique: 

a. The physician places the pad of his index 
or middle finger lateral to the eyebrow at 
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• FIG. 31-1 PINS cervical point patterns, anterior, 1, 
frontalis-occipitalis/trigeminal (ophthalmic division), 
greater occipital nerve; 2, sphenoid-temporal; 3, sterno
cleidomastoid; 4, sphenoid-temperomandibularjoint; 7, 
scalenes. 

• FIG. 31-2 PINS cervical point patterns, posterior. 2, 
sphenoid-temporal; 5, trapezius; 6, levator scapular; 7, 
scalenes (posterior scalene approximate position of points 
anterior to trapezius). 

the location of the greater wing of the 

sphenoid. A finger of the physician's other 

hand locates a sensitive point in the occip

itomastoid suture or on the mastoid pro

cess of the temporal bone. The point may 

be at the level of the lateral arch of the 

atlas. 

b. The pattern of intervening points is gener

ally curved (muscle pattern) or zigzag 

(nerve pattern). When it is lower, the pat

tern may follow the squamous suture of 

the temporal and parietal bones. A higher 

pattern may follow the temporalis muscle 

edge. 

c. Occasionally, some of the intervening 

points may be located in the belly of the 

temporalis muscle and then be directed 

towards the coronoid process of the man

dible and not at the occipitomastoid su

ture. 

2. Clinical Correlation: 

a. Eye pain 

b. Headache 

(1) Tension headache 

(2) Migraine headache 

a. Visual symptoms (eye pain, blurring, in

creased lacrimation) 

b. Unilateral cephalgic pain 

c. Otitis externa or media 

d. Jaw pain-—TMJ Dysfunction 

• STERNOCLEIDOMASTOID (SCM) 

1. Technique: 

a. The physician places the pad of his index 

or middle finger on the mastoid process. 

A finger of the physician's other hand lo

cates a sensitive point at the jugular notch 

on the manubrium. The point may be at 

the medial third of the clavicle where the 

deeper portion of the SCM attaches. 

b. The pattern of intervening points is gener

ally straight (muscle pattern) following the 

sternocleidomastoid muscle. 

2. Clinical Correlation: 

a. Jaw pain—TMJ Dysfunction 

b. Tension headache 

c. Otitis externa or media 

d. Pain on swallowing 
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• SPHENOID— 
TEMPEROMANDIBULAR JOINT 

1, Technique: 

a. The physician places the pad of his index 

or middle finger lateral to the eyebrow at 

the location of the greater wing of the 

sphenoid. A finger of the physician's other 

hand locates a sensitive point over the 

temporomandibular joint. 

b. The pattern of intervening points gener

ally follows the sphenoid, zygomatic, and 

temporal bone sutures. 

2. Clinical Correlation: 

a. Jaw pain—TMJ Dysfunction 

b. Bruxism 

c. Otitis externa or media 

d. Toothache 

• TRAPEZIUS 

1. Technique: 

a. The physician places the pad of his index 

or middle finger on or lateral to the inion. 

A finger of the physician's other hand lo

cates a sensitive point in the thoracic re

gion, the scapula, or toward the lateral 

posterior clavicular region. 

b. The pattern of intervening points gener

ally follows a straight or curved path (mus

cle) or zigzag (spinal accessory nerve). 

2. Clinical Correlation: 

a. Headache 

b. Cervicalgia (neck pain) 

c. Upper back pain 

• LEVATOR SCAPULA 

1. Technique: 

a. The physician places the pad of his index 

or middle finger on the lateral and poste

rior upper cervical spine. A finger of the 

physician's other hand locates a sensitive 

point on the upper medial border of the 

scapula. 

b. The pattern of intervening points gener

ally follows a fairly straight path following 

the course of the muscle. 

2. Clinical Correlation: 

a. Headache 

b. Cervicalgia (neck pain) especially on rota

tion of neck with radiation to occiput 

c. Upper back pain 

d. Shoulder pain 

• SCALENES 

1. Technique: 

a. The physician places the pad of his index 

or middle finger on the lateral and middle 

cervical spine. A finger of the physician's 

other hand locates a sensitive point in the 

lower and lateral cervical region. The ante

rior scalene point is posterior to the medial 

clavicle. The middle scalene is lateral, at 

approximately the middle of the clavicle. 

The posterior scalene is further lateral and 

posterior but anterior to the trapezius. 

b. The pattern of intervening points gener

ally follows a fairly straight path following 

the course of each of the muscles. 

2. Clinical Correlation: 

a. Headache 

b. Cervicalgia (neck pain) 

c. Shoulder pain 

d. Upper extremity radicular symptoms 

(from compression of the brachial plexus 

by the anterior and middle scalenes) 

e. Respiratory relationship (inhalation dys

functions of the upper two ribs) 
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C H A P T E R 

Thrusting Techniques 
Eileen L. DiGiovanna and Barry Erner 

This section describes the application of high-
velocity, low-amplitude thrusting techniques to 
correct somatic dysfunctions of the cervical 
spine. The vertebra may be placed into one or 
all of its barriers to motion. Frequently with this 
technique, however, only one plane of motion 
is addressed. When this motion restriction is 
corrected, the other planes of restriction respond 
as well. After placing the vertebra into its restric
tive barrier, the physician applies a rapid, gentle 
force through a very short distance to pass 
through the barrier. 

Especially in the cervical spine, it is impera
tive to localize precisely to the joint being treated 
and use a controlled force, sufficient only to 
move the involved joint the necessary amount. 
Force should never be substituted for skill. 

Cervical high-velocity, low-amplitude tech
nique is most effectively performed on joints in 
which the end-feel at the restrictive barrier is 
firm. A rubbery end-feel does not respond as 
well to the minimal forces that should be used 
in the cervical spine. 

At all times, the head and neck should be 
kept in the midline and never hyperextended. 
Any extension that is used should be only at the 
joint to be treated. 

• OCCIPITOATLANTAL JOINT 
DYSFUNCTION 

1. Patient position: supine. 
2. Physician position: standing at the head of 

the table toward the side of the freedom of 
rotation. 

3. Technique: 

a. The patient's head may rest on the physi
cian's non-thrusting hand or forearm. The 
neck is flexed slightly by the hand or 
forearm. 

b. The metacarpophalangeal joint of the 
thrusting hand is placed on the occiput 
just above the sulcus. 

c. The occiput is allowed to extend just over 
that finger in a backward nod. The exten
sion should occur only at the involved 
joint, not the entire neck. 

d. The occiput is rotated and side-bent into 
its barriers, taking up the slack in the soft 
tissues. These motions should be simul
taneous so that rotation will be minimal. 

e. A thrust is given as a coupled side-bending 
and rotational force directed toward the 
eye (Fig. 32-1) . 

The neck should always be maintained in the 
midline, never allowing the head to be moved lat
erally. This technique should not be performed if 
rotation of the head and neck causes dizziness, light
headedness, or pain. 

• ATLANTOAXIAL JOINT 
DYSFUNCTION 

1. Patient position: supine. 
2. Physician position: standing at the head of 

the table toward the involved side. 
3. Technique: 

a. The physician cups the lateral aspect of 
the patient's chin in his non-thrusting 
hand for support only. 

b. The physician's thrusting finger is posi-
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• FIG. 32-1 High-velocity, low-amplitude thrusting tech
nique for somatic dysfunction of the occipitoatlantal joint. 

tioned behind the posteriorly rotated ar

ticular pillar. 

c. The physician rotates the head into the 

motion barrier, keeping the head in the 

midline. No extension should be per

mitted. 

d. The physician exerts a rapid rotary thrust 

through the rotational restrictive barrier 

(Fig. 32-2) . The force should move only 

the involved joint, not the entire neck. 

This procedure should not be performed if rota-

• FIG. 32-2 High-velocity, low-amplitude thrusting tech
nique for somatic dysfunction of the atlantoaxial joint. 

tion of the head and neck cause dizziness, lighthead

edness, or pain. 

• C3 TO C7 SOMATIC DYSFUNCTION 

1. Patient position: supine. 

2. Physician position: standing at the head of 

the table. 

3. Technique: 
a. The physician flexes the neck to the level 

of the vertebra being treated. 

b. The physician places his second metacar

pophalangeal joint behind the posteriorly 

rotated articular pillar. 

c. The vertebra being treated is allowed to 

extend over the thrusting finger. The head 

and neck should be well supported so that 

the entire neck does not extend. 

d. The neck is simultaneously rotated toward 

the barrier and side-bent, at the involved 

joint, up away from the table. All the slack 

is taken out of the soft tissues. The side-

bending will prevent over-rotation of the 

joint. 

e. The physician exerts a rapid, short rotary 

thrust (Fig. 32-3) . 

It is important to keep the head in the midline 

at all times when performing this technique. The 

technique may be modified to engage all three bar

riers to motion before performing the thrust. This 

technique should not be performed if rotation of the 

• FIG. 32-3 High-velocity, low-amplitude thrusting tech
nique for somatic dysfunction of cervical spine, C3-C7. 
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head  and  neck  cause  dizziness,  lightheadedness,  or  pain. 

Force should never be substituted for skill. 

The  direction  of  thrust  varies  with  the  level  of 

vertebra being treated. For the upper cervical region, 

the thrust is toward the eye, the middle cervicals are 

thrust straight across the neck, and the thrust through 

the lower cervicals is directed down toward the chest. 

■ CERVICAL SOMATIC 
DYSFUNCTION, ALTERNATIVE 
TECHNIQUE 

1. Patient position: supine. 

2. Physician position: standing at the head of the 

table. 

3. Technique: 

a. The  physician  places  the  lateral  aspect  of 

the  second  metacarpophalangeal  joint  of 

the  thrusting  hand  on  the  articular  pillar 

contralateral  to  the  posteriorly  rotated 

one. 

b. The  other  hand  is  placed  along  the  oppo‐ 

site  side  of  the  patientʹs  head.  (The  chin 

may  be  cupped  to  maintain  rotation,  but 

the  thrust  must  never  be  made  through 

the chin.) 

c. Engage  the  barriers  of  extension‐flexion, 

rotation, and side‐bending. 

d. The  physician  exerts  a  rapid  side‐bending 

thrust  through  the  involved  vertebra  (Fig. 

32‐4). 

 

■ FIG. 32-4 Alternate HVLA technique with a side-bending

thrust. 
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CHAPTER 

Exercise Therapy 

Stanley Schiowitz and Albert R. DeRubertis 

The exercises described can be used to increase 
regional cervical motion (muscle stretch, exten-
sibility), to increase regional strength (muscle 
contractility), or to restore structural symmetry. 
Many cervical muscle functions and structural 
changes involve the thoracic region. It is sug-
gested that the physician review the section in 
Chapter 9, Exercise Therapy, and Chapter 44, 
Exercise Therapy for the Thoracic Spine, when 
writing an exercise prescription for the cervical 
area. 

• REGIONAL STRETCH 

Forward Bending 

1. Patient position: seated or standing, with 
the back erect. 

2. Instructions: 
a. Drop your head forward; let its weight 

(gravity) pull it down. 
b. Add anterior (flexor) muscle contraction 

to bring your chin to your chest. 
c. Place both hands behind your head and 

passively pull your head down, chin to 
chest (Fig. 33-1). Do not create pain. 

d. Hold this position for 5 to 15 seconds. 
Relax, rest, and repeat. 

Backward Bending 

1. Patient position: seated or standing, with 
the back erect. 

2. Instructions: 
a. Drop your head backward; let its weight 

pull it back. 
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b. Add posterior (extensor) muscle contrac-
tion to increase the backward bending. 

c. Place both hands on your forehead and 
passively push your head back (Fig. 33- 
2). Do not create pain. 

d. Hold this position for 5 to 15 seconds. 
Relax, rest, and repeat. 

Side-Bending 

1. Patient position: seated or standing, with 
the back erect. 

2. Instructions: 
a. Without moving your shoulders,  

drop 
your head to the right; let its weight pull 
your right ear toward the right shoulder. 

b. Add right-sided muscle contraction to in 
crease the side-bending. 

c. Place your right hand over your head, 
palm on the left side of your head, and 
passively pull your head down to the right 
(Fig. 33-3). Try not to introduce rotation 
motion. Do not create pain. 

d. Hold this position for 5 to 15 seconds. 
Relax, rest and repeat. For left side-bend 
ing, reverse the instructions. 

Rotation 

1. Patient position: seated or standing, with 
the back erect. 

2. Instructions: 
a. Without  moving your  shoulders,  

turn 
your head to the right as far as you can, 
using right rotation muscle contraction. 

b. Place your right hand in front of your fore- 
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• FIG. 33-1 Exercise therapy for the cervical spine: for
ward bending. 

head with the palm on the left side of your 

head. Passively pull your head to the right 

as far as possible (Fig. 33-4) . Do not create 

pain. 

Note: In steps a and b, keep the chin in one 

horizontal plane. Avoid adding lateral bending 

motion. 

c. Hold this position for 5 to 15 seconds. 

Relax, rest, and repeat. For left rotation, 

reverse directions. 

• FIG. 33-2 Exercise therapy for the cervical spine: back
ward bending. 

• FIG. 33-3 Exercise therapy for the cervical spine: side-
bending. 

• REGIONAL STRENGTH 
The exercises for promoting cervical strength use 

static contraction. Exercises are described for 

flexor muscles, extensor muscles, side-bending 

muscles, and rotator muscles. 

Flexor Muscles 

1. Patient position: seated or standing, with 

the back erect. 

• FIG. 33-4 Exercise therapy for the cervical spine: rota
tion. 
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• F I G . 33-5 Cervical strengthening exercise: flexor mus
cles. 

2. Instructions: 
a. Place both your palms on your forehead. 
b. Push your head forward against your 

palms. Resist the forward push to prevent 
all head motion (Fig. 33-5) . 

c. Hold for 4 seconds, then relax. 
d. Repeat the exercise, gradually increasing 

the strength of the contracting force and 
hand resistance. Do not create pain. Do 
not hold a static contraction beyond 5 sec
onds. 

Extensor Muscles 
1. Patient position: seated or standing, with 

the back erect. 
2. Instructions: 

a. Place both hands behind your head. 
b. Push your head backward against your re

sisting hands (Fig. 33-6) . Prevent all head 
motion. 

c. Hold for 4 seconds, then relax. 
d. Repeat the exercise, gradually increasing 

the strength of the contracting force and 
hand resistance. Do not create pain. Do 
not hold a static contraction for more than 
5 seconds. 

Side-Bending Muscles 
1. Patient position: seated or standing, with 

the back erect. 
2. Instructions: 

a. Place your right hand on the right side of 
your head, above the ear. 

b. Push your head to the right against your 
resisting right hand (Fig. 33-7) . Prevent 
all head motion. 

c. Hold for 4 seconds, then relax. 
d. Repeat the exercise, gradually increasing 

the strength of the contracting force and 
hand resistance. For left side-bending, re
verse directions. Do not create pain. Do 
not hold a static contraction for more than 
5 seconds. 

Rotator Muscles 
1. Patient position: seated or standing, with 

the back erect. 
2. Instructions: 

a. Place your right hand on the right side of 
your forehead. 

b. Turn your head to the right against your 
resisting right hand (Fig. 33-8) . Prevent 
all head motion. 
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• FIG. 33-8 Cervical strengthening exercise: rotator 
muscles. 

c. Hold for 4 seconds, then relax. 

d. Repeat the exercise, gradually increasing 

the strength of the contracting force and 

hand resistance. For left rotation, reverse 

directions. Do not create pain. Do not hold 

a static contraction for more than 5 sec

onds. 

• CERVICOTHORACIC ASYMMETRY 
Exercises for cervicothoracic asymmetry are de

signed to reduce excessive cervical lordosis and 

• FIG. 33-9 First exercise for cervicothoracic asymmetry. 

• FIG. 33-10 Second exercise for cervicothoracic asym
metry. 

• FIG. 33-11 Third exercise for cervicothoracic asym
metry. 
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the neck. Your chin must be kept in one 

horizontal plane (Fig. 33-10) . 

c. Hold for 4 seconds, relax, and repeat. 

Exercise 3 

1. Patient position: standing. 

2. Instructions: 
a. Stand straight with your back and neck 

stretched as tall as possible. 

b. Tuck in your chin. 

c. Place both hands on top of your head. 

d. Push your head up toward your hands, 

lengthening your neck. Keep your chin in 

one horizontal plane (Fig. 33-11) . 

e. Hold for 4 seconds, relax, and repeat. 

Note: Do not increase your lumbar lordosis. 

Once this procedure has been mastered, keep 

your hands down and practice standing and 

walking with your chin and neck in this position, 

as often as possible. 

upper thoracic kyphosis (dowager's hump). 

Three exercises are described. 

Exercise 1 

1. Patient position: supine on solid flat surface. 

2. Instructions: 
a. Tuck in your chin. 

b. Try to push your neck down, flattening 

your neck against the surface (Fig. 33-9) . 

c. Hold for 4 seconds, relax, and repeat. 

Exercise 2 

1. Patient position: seated in a chair with back 

pressed firmly against the back of the chair. 

A pillow may be used to maintain a low back 

lordotic curve if necessary. 

2. Instructions: 
a. Tuck in your chin. 

b. With one hand, push your chin toward 

the back of your neck, trying to flatten 
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C H A P T E R 

Practical Applications and Case 
Histories 
Eileen L. DiGiovanna 

• TRAUMA 
The cervical spine is frequently involved in 
trauma caused by the flexibility of the neck with 
a heavy head sitting atop the small vertebrae. 
With the rapid motion of modern vehicles, ac
celeration/deceleration injuries of the neck are 
quite common. As the neck is snapped forward 
and backward, the long muscles tend to have 
their fibers torn, with associated bleeding into 
the muscles. However, it is important to remem
ber that "whiplash injury" is not a problem of 
the cervical spine alone, because the entire body 
has abnormal forces applied to it. Osteopathic 
manipulation is a major part of the treatment of 
the patient with whiplash injuries. 

• POSTURE 

Posture is significant to any problem of the cervi
cal spine. If the head is carried too far forward 
or too far back, abnormal stresses are placed on 
the supporting cervical muscles. A slouching of 

the upper back and shoulders carried forward 
lead to an increase in the cervical lordosis with 
muscular strains. In women with long, thin 
necks and weak supporting muscles, there is a 
greater risk of injury and the development of 
somatic dysfunctions. Working, especially in 
stressful conditions, with the head and neck bent 
forward, commonly leads to abnormal tensions 
in the muscles with the development of pain and 
somatic dysfunction. 

• STRESS 
The cervical region musculature is commonly 
involved in stress-related reactions. During 
times of stress, individuals tend to tense the neck 
and upper back muscles, elevate the shoulders, 
and as a result have pain and stiffness of the neck 
and upper back. Some patients tend to "carry 
the weight of the world" on their shoulders, and 
the trapezius tenses. Often, tender points and 
trigger points develop in this muscle. Trigger 
points in the trapezius usually refer pain to the 
head. Teaching the patient techniques to cope 
with stress is important in the treatment of 
stress-related somatic dysfunctions. 

• HEADACHE 
Tension headaches begin in the neck and scalp 
muscles. These muscles tense during stress or 
with poor posture. Spasm and somatic dysfunc
tions follow. The spasm leads to ischemia of the 
involved muscles and there is a build-up of met
abolic wastes. Pain, described as a headache, 
then occurs. 

Other types of headaches, including mi
graines, often have elements of muscle tension 
and somatic dysfunction. Somatic dysfunction 
of the upper cervical spine causes pain behind 
the eyes. Migraine headaches are frequently as
sociated with abnormal motions or restrictions 
of the temporal bones. Any patient with head
ache should be evaluated for somatic dysfunc
tions of the cranium and cervical spine with 
treatment of any found. 
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• TEMPOROMANDIBULAR JOINT 
DYSFUNCTION 

Temporomandibular joint (TMJ) dysfunction 

may be caused by or may cause dysfunctions 

of the cervical spine. The neck must always be 

evaluated in cases of TMJ pain and restriction of 

motion. The sternocleidomastoid muscle is often 

involved in these dysfunctions along with the 

muscles of mastication. 

• SINUSITIS 

Sinusitis is almost always in conjunction with 

somatic dysfunction of the upper cervical spine 

Sympathetic innervation to the sinus areas arises 

from the upper cervical region. An occipitoatlan-

tal somatic dysfunction is the most common. 

Treating the cervical somatic dysfunctions and 

performing sinus drainage techniques help to re

lieve pain as well as assist in drainage of the 

sinuses. 

• LEVATOR SCAPULAE 
DYSFUNCTION 

The levator scapula muscle is frequently in

volved in neck and posterior shoulder pain. 

Spasm of this muscle often occurs due to overuse 

in persons using computers or typewriters. 

These individuals need to be evaluated for cor

rect posture and ergonomic working conditions. 

Taking time to stretch and relax the cervical 

muscles helps prevent this common problem. 

Untreated, trigger points tend to form in this 

muscle leading to increased pain and disability. 

• TORTICOLLIS (WRYNECK) 

Torticollis or wryneck is a shortening of a muscle 

on one side of the neck, usually the sternocleido

mastoid. The head is pulled toward the affected 

side and rotated in the opposite direction. This 

often has a congenital component and is seen 

in infants and young children. Neuromuscular 

problems may cause torticollis. Many times no 

specific cause can be found, especially in adults. 

Torticollis may require the injection of botuli-

num toxin, which paralyzes the contractured 

muscle and allows the head to return to a normal 

position. Osteopathic manipulation may relieve 

many of these cases. 

• CASE 1: WHIPLASH INJURY TO 
THE CERVICAL SPINE 

Mary K. is a 30-year-old woman in whom neck 

pain and stiffness developed after an automobile 

accident. She had stopped for a red light when 

a car larger than her own struck her from behind. 

She was wearing a seat belt and sustained no 

injuries that she noted at the time of the accident. 

Several hours later, she began to feel an ache in 

her neck and it became difficult for her to bend 

her head forward or to either side. 

At the time of her first visit, she reported a 

slight headache and a feeling of nausea, as well 

as the neck pain and stiffness. She had been well 

until the time of the accident and was using no 

regular medications. She seldom experienced 

headaches and had no past history of musculo

skeletal problems or injuries. 

Her physical examination was unremarkable 

for any problems other than findings related to 

the neck injury. The posterior neck musculature 

was tense and tender to palpation. Motion was 

grossly restricted in flexion, side-bending, and 

rotation bilaterally. There was some muscle ten

sion and tenderness in the upper back to about 

the level of T4. A neurologic examination was 

normal. The cranial rhythm was sluggish and 

there was a tendency toward a right side-bend

ing dysfunction of the basi-occiput. 

An x-ray of the cervical spine was normal ex

cept for a flattening of the cervical lordosis. 

Mary was treated initially with cranial manip

ulation for a decreased rhythm of the cranial 

rhythmic impulse, given a soft collar, and told 

to use ice and rest for 48 hours. She was to take 

a nonsteroidal anti-inflammatory medication as 

needed for pain. She was then to return for a 

follow-up evaluation in 48 hours. 

At the second visit she still reported a slight 

headache, but the muscles were less tense and 

tender. Somatic dysfunctions were diagnosed: 

C 3 E S R R R and C7S L R L . She was treated with 

counterstrain and muscle energy techniques. 

She was told to stop using the collar and to begin 

gentle isometric strengthening exercises. At the 

third visit, she was feeling much better. The C3 
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dysfunction had returned but the muscles were 

more relaxed. This dysfunction was treated with 

facilitated positional release and some gentle 

muscle energy used on the remaining tensions 

in the muscles. She was discharged, pain-free, 

after the third visit. 

Discussion 

"Whiplash" is commonly used to describe a soft 

tissue injury caused by acute hyperexten-

sion-hyperflexion of the cervical spine. These 

injuries are identified as whiplash, acceleration in

juries, and cervical strain/sprain. Motor vehicle 

accidents account for the majority of this type 

of injury. When a vehicle is struck from the rear, 

the unsupported head and neck are thrown into 

hyperextension, followed quickly by a hyper-

flexion. The soft tissues bear the brunt of the 

forces. There is a sudden elongation of relaxed, 

unprepared muscles. The intrafusal muscle fi

bers, which normally monitor muscle length, are 

stretched and produce—by a reflex reaction-—a 

strong contraction of the involved muscle. This 

contributes to the recoil of the neck. If the stretch 

is great enough, there will be a tearing of the 

fibers. There may be some bleeding into the 

muscle tissue. Edema and microhemorrhage 

lead to an irritability of the muscles leading to 

spasm. While hyperflexion results in damage to 

the posterior muscles, hyperextension will injure 

the anterior ones. Trigger points may develop 

in involved muscles. Some compression of the 

vertebrae may occur and anterior or posterior 

translation frequently will occur. 

Other symptoms such as headache, nausea, 

dizziness, or paresthesias may be present. Be

cause the entire body is involved with the forces 

that cause the hyperflexion and hyperextension, 

it is important, to evaluate the entire spine. The 

sacrum is frequently involved in somatic dys

function. If the sacral dysfunction is not treated, 

it tends to maintain disability in cases that fail 

to respond to treatment. Dysfunctions of the 

cranium are commonly present after an accelera

tion/deceleration injury. The occiput and sacrum 

tend to exhibit the same restrictions to motion. 

The temporal bones are especially vulnerable to 

the forces transmitted through the sternocleido

mastoid muscles. 

Radiological studies may be necessary to rule 

out occult fractures or dislocations despite the 

fact that the majority of films show only an alter

ation in the cervical lordosis, either a flattening 

or an actual reversal of the curve. A significant 

reversal of the curve undoubtedly indicates some 

degree of structural damage. 

The initial phase of whiplash injury is charac

terized by muscle contraction and limitation of 

head and neck motion. Soft tissues feel warm 

and boggy. These tissues require ice for the first 

18 hours after the injury, to stop the microhem-

orrhages, and rest for 24 to 48 hours to allow 

healing to begin. Moist heat may be used at home 

after that time. A soft collar may be used to pre

vent unwanted motion of the neck for the first 

24 to 48 hours. It should be removed after that 

time so that the cervical muscles do not lose 

strength. Areas adjacent to those most severely 

injured should be treated with osteopathic ma

nipulation, particularly the cranium and the sac

rum. Nonsteroidal anti-inflammatory medica

tion may be given, if appropriate, to ease the 

discomfort. 

Once the acute inflammation has subsided, 

some tissue tension will still remain. Range of 

motion will improve but may still be limited. 

The patient may now be treated with appropriate 

osteopathic manipulative techniques to the in

jured area or wherever somatic dysfunction is 

found. Muscle energy, counterstrain, lymphatic 

drainage techniques, cranial, and facilitated po

sitional release techniques may be used judi

ciously. Thrusting techniques should not be 

used until the soft tissues are no longer boggy 

and warm. If necessary, they may be used to 

correct stubborn somatic dysfunctions with firm 

barriers to motion. 

Adjunctive therapy may be used as necessary, 

including the treatment of trigger points. The 

patient should be encouraged to exercise the cer

vical spine and any other involved areas to pro

mote muscle relaxation and strengthening. Phys

ical therapy may be necessary to assist patients 

with their exercise program. 

• CASE 2: TORTICOLLIS 
Alyssa R. was a 4-year-old girl who was brought 

to the clinic by her mother and father. Alyssa 

had a stiffness of her neck and held her head 
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tilted to the right. Her parents reported no his

tory of injury. The child had not reported pain, 

but the mother noticed that when she was play

ing she sat with her head tilted. The mother ob

served her over time and she always maintained 

this position except when asleep. If her mother 

tried to bend her head to the left, the child said 

that it hurt and would begin to cry. She had 

been evaluated by a pediatric neurologist who 

had told the parents that she might have some 

form of muscular dystrophy, although the tests 

were negative to that point. He recommended a 

reevaluation in 6 months. 

The mother reported a normal, vaginal birth 

history with normal development and activity. 

Alyssa was an only child but had many friends 

in preschool, some of whom came to her home 

to play. 

Alyssa was a bright, cooperative child. When 

asked to bend her head to the left, she tried but 

said it hurt and was unable to do so. Forward 

and backward bending and side-bending to the 

right were normal. Teft side-bending and rota

tion to the right and left were all restricted. The 

cervical muscles, especially on the right, were 

tense and ropy. The neurologic examination was 

normal, as was the rest of her physical examina

tion. The cranial examination was normal. The 

rest of the musculoskeletal examination was nor

mal, with no evidence of scoliosis. 

The mother brought in cervical spine x-rays 

that had been taken previously and they were 

normal. 

Alyssa was treated with gentle soft tissue tech

niques and muscle energy techniques at the first 

visit. Counterstrain was used on a tender point 

found at C3 on the left. The mother was shown 

how to gently stretch the neck into side bending 

to the left and was instructed to do this several 

times during the day. On each return visit, 

Alyssa showed gradual improvement. There was 

no evidence of contracture of any muscles, 

which could have led to permanent disability. 

On one return visit, during questioning, the 

mother did admit to the fact that she and her 

husband had had some loud arguments. She did 

not think Alyssa had heard but could not be 

sure. This may have been a stressful situation for 

Alyssa if she had overheard her parents. 

Discussion 

Torticollis is often caused by a neurologic condi

tion and this must be ruled out before manipula

tive treatment. In this case, no neurologic condi

tion could be diagnosed. In infants, it can be the 

result of positioning in the womb; but in this 

case, Alyssa was too old for that to be considered. 

Osteopathic treatment is helpful even in the case 

of a neurologic problem and may be used. 

Children may need to be distracted during 

treatment. Holding a favorite toy or having the 

parent hold one in front of them may help. The 

muscles should be gently stretched. Use of mus

cle energy techniques is especially useful if the 

child is old enough to follow instructions. 

Thrusting techniques should not be used on 

children with torticollis. 

As in this case, stress can be the major con

tributing factor. Having the mother perform reg

ular stretching exercises at home has a physical 

benefit and an emotional one. Emotions are very 

much reciprocal with musculoskeletal problems, 

each affecting the other. 
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CHAPTER 

Thoracic Spine Anatomic 
Considerations 

Jonathan F. Fenton and Donald E. Phykitt 

The thoracic spine is a relatively immobile 
area, compared with the cervical or lumbar 
spine. The immobility has two anatomic causes. 
First, considerable stability is provided by the 
intimate connection of the thoracic spine to the 
thoracic cage, the ribs and sternum, via the 
costovertebral articulations. Second, the ratio of 
intervertebral disk height to vertebral body 
height is small (1:5), which greatly reduces 
intersegmental motion. By contrast, the disk 
height-to-vertebral body height ratios in the 
cervical and lumbar regions are 2:5 (permitting 
greatest motion) and 1:3, respectively. 

The thoracic spine normally displays a gentle 
kyphosis, a C-shaped curve, convex posteriorly. 
This is mainly caused by the wedge shape of the 
vertebral bodies, which are slightly higher at the 
posterior edge than at the anterior edge. The de-
gree of kyphosis can vary with age and postural 
habits as well as with pathologic conditions, 
such as osteoporosis. 

Although the thoracic spine has characteristic 
features that distinguish it from the cervical and 
lumbar spinal regions, it is mainly a transitional 
zone between the cervical and lumbar regions, 
as evidenced by the steady increase in height of 
the vertebral bodies from Tl to T12. Moreover, 
the inferior articular facets of T12 correspond to 
those in the lumbar area to allow proper articula-
tion with LI. The different forms of articulation 
play a considerable role in the amplitude of var-
ious physiologic motions in the thoracic spine. 

• OSTEOLOGY 

Vertebral Body 

The transverse diameter of the thoracic vertebral 
body is approximately equal to its 
anteroposterior diameter. The vertebral body 
is slightly higher at the posterior edge than at 
the anterior edge, contributing to normal 
kyphosis in the area. The anterior and lateral 
edges of the body are hollow. 

The posterolateral corners of the superior and 
inferior vertebral plateaus bear the costal articu-
lar facets. These facets are oval, set into the body 
at an oblique angle, and lined by cartilage. They 
articulate with the heads of the ribs. Of the tho-
racic vertebrae, only T12 has costal articular fac-
ets only at the superior plateau. 

Articular Facets 

The superior articular facets face backward, up-
ward, and laterally. They are rotated approxi-
mately 60 degrees from the horizontal plane and 
20 degrees from the frontal plane. In the trans-
verse dimension, they are convex. 

The inferior articular facets face forward, 
downward, and medially. In the transverse di-
mension, they are concave. The inferior articular 
facets of T12 resemble those of a lumbar vertebra 
in that they face laterally and anteriorly and are 
convex transversely. 

Transverse Processes 
The transverse processes of the thoracic verte-
brae face laterally and slightly posteriorly; they 
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are easily palpated. They bear costal articular fac

ets at the anterior aspects of their bulbous tips, 

the point of articulation with the costal tubercles 

of the corresponding ribs. 

The Spinous Process 

The spinous processes face posteriorly and infe-

riorly, the degree of inferior angulation varying 

with the area of the thoracic spine. The "rule oj 

3s" is used to locate a vertebra's spinous process 

in relation to its transverse process. 

Rule of 3s 

1. The upper three thoracic vertebrae ( T l , T2, 

T3) have spinous processes that project di

rectly posteriorly; therefore, the tip of the spi

nous process is in the same plane as the trans

verse processes of that vertebra. 

2. The next three vertebrae (T4, T5 , T6) have 

spinous processes that project slightly down

ward; therefore, the tip of the spinous process 

lies in a plane halfway between that vertebra's 

transverse processes and the transverse pro

cesses of the vertebra below it. 

3. The next three vertebrae (T7, T8 , T9) have 

spinous processes that project moderately 

downward; therefore, the tip of the spinous 

process is in a plane with the transverse pro

cesses of the vertebra below it. 

4. The last three thoracic vertebrae (T10, T i l , 

T12) have spinous processes that project 

from a position similar to T9 and rapidly re

gress until the orientation of the spinous pro

cess of T12 is like that of T l . That is, the 

spinous process of T10 is near the plane of 

the transverse processes of the vertebra below 

it, the spinous process of T i l is halfway be

tween its own transverse processes and the 

transverse processes of the vertebra below it, 

and the spinous process of T12 projects di

rectly posteriorly in the plane of its own 

transverse processes. 

• RIB ARTICULATIONS 

Costovertebral Articulations 

The articular facets on the vertebral bodies are 

really demifacets (i.e., partial facets). The entire 

facet consists in the demifacet on the superior 

aspect of one vertebra and the demifacet on the 

inferior aspect of the vertebra above it. 

The heads of the second through twelfth ribs 

articulate with the bodies of the corresponding 

vertebrae and the one above, as well as with the 

corresponding intervertebral disk. However, the 

first rib articulates only with the superior aspect 

of T l . The costovertebral articulation is a syno

vial joint, with a joint capsule that is strength

ened by the radiate ligament (see Costovertebral 

Ligaments). 

Costotransverse Articulations 

The costotransverse articulation is a joint repre

senting the articulation of the tubercle of a rib 

with the transverse process of the corresponding 

vertebra. The joint is surrounded by a weak cap

sule that is greatly strengthened by the costo

transverse ligaments. 

Anterior Articulations 

The anterior ends of the ribs are joined to its 

costal cartilage by the costochondral joint. The 

costal cartilage articulates anteriorly in a number 

of stenochondral joints with different forma

tions. 

1. The first rib is joined to the manubrium by 

a cartilaginous joint. 

2. The cartilage of the second rib articulates 

with joints on both the manubrium and the 

body of the sternum by way of synovial 

joints. 

3. The cartilages of the third through seventh 

ribs create small synovial joints with the body 

of the sternum. 

4. The eighth through tenth costal cartilages do 

not directly join the sternum but connect 

with the seventh rib costal cartilage immedi

ately above. 

5. The eleventh and twelfth costal cartilages are 

free. These ribs are known as the floating ribs. 

• LIGAMENTOUS ATTACHMENTS 

Seven ligaments connect adjacent vertebrae in 

the thoracic spine. 

1. The anterior longitudinal ligament is at

tached to the anterior surface of all vertebral 

bodies. 
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2. The posterior longitudinal ligament runs 

down the posterior surface of all vertebral 

bodies. 

3. Intertransverse ligaments pass between the 

transverse processes in the thoracic spine. 

4. Capsular ligaments are attached just beyond 

the margins of the adjacent articular pro

cesses. 

5. Ligamenta flava (arcuate, flaval, or yellow lig

aments) extend from the anteroinferior bor

der of the laminae above to the posterosuper-

ior borders of the laminae below. 

6. Interspinous ligaments connect adjacent spi

nous processes; they extend from the root to 

the apex of each spinous process. 

7. The supraspinous ligament originates in the 

ligamentum nuchae and continues along the 

tips of the spinous processes. 

Costovertebral Ligaments 

There are two kinds of costovertebral ligaments, 

interosseous ligaments and radiate ligaments, 

with the latter consisting of three bands. Interos

seous ligaments are attached to the head of the 

rib between the two articular demifacets and to 

the corresponding intervertebral disk. In the ra

diate ligaments, the superior band of tissue runs 

from the head of the rib to the vertebral body 

above. The inferior band runs from the head of 

the rib to the corresponding vertebral body, and 

the intermediate band runs from the head of the 

rib to the corresponding intervertebral disk. 

Costotransverse Ligaments 

There are three kinds of costotransverse liga

ments, determined by anatomic location with re

spect to the ribs and vertebrae—interosseous, 

posterior, and superior. The interosseous costo

transverse ligament runs from the transverse 

process to the posterior surface of the neck of the 

corresponding rib. The posterior costotransverse 

ligament runs from the tip of the transverse pro

cess to the lateral border of the corresponding 

costal tubercle. The superior costotransverse lig

ament runs from the inferior border of the trans

verse process to the superior border of the neck 

of the underlying rib. 

• THORACIC SPINAL MOTION 

Intervertebral Motion, Excluding 
Ribs 

Extension (Least Motion) 

In extension, the vertebrae approximate poste

riorly. The inferior articular process of the supe

rior vertebra glides posteriorly and inferiorly on 

the inferior vertebra. Motion is limited by ap

proximation of the articular processes and spi

nous processes. These structures are sharply in

clined posteriorly and inferiorly, and in normal 

anatomic relation are almost touching. The ante

rior longitudinal ligament is stretched, and the 

posterior longitudinal ligament, the ligamenta 

flava, and the interspinous ligaments are relaxed. 

Flexion (Second Least Motion) 

During flexion, the interspace between vertebrae 

increases posteriorly. The inferior articular pro

cess of the superior vertebra glides anteriorly and 

superiorly. Motion in the flexed spine is limited 

by the tension developed in the interspinous lig

aments, the ligamenta flava, and the posterior 

longitudinal ligament. 

Lateral Flexion (Second Greatest 
Motion) 

In lateral flexion, the articular surfaces on each 

side of a vertebra glide in opposite directions: 

on the contralateral side they glide upward, as 

in flexion; on the ipsilateral side they glide 

downward, as in extension. Lateral flexion to one 

side is accompanied by axial rotation to the op

posite side, for three reasons: (1) one articular 

surface glides anteriorly while the other glides 

posteriorly; (2) compression developed in the 

intervertebral disk, the anterior aspect of the 

unit, causes the vertebral body to move in the 

direction opposite to that of side-bending; and 

(3) lateral flexion tends to stretch the contralat

eral ligaments, located at the posterior aspect of 

the unit, which causes these ligaments to move 

toward the midline posteriorly to minimize their 

lengths. 

Motion in the laterally flexed thoracic spine 

is limited by the impact of the articular processes 
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on the ipsilateral side and by the tension devel

oped in the contralateral ligamenta flava and in

tertransverse ligaments. 

Rotation (Greatest Motion) 

In rotation, the orientation of the thoracic articu

lar facets allows them to glide relative to each 

other with an axis of rotation near the center of 

the vertebral body. Thus, one vertebra can rotate 

around an axis, producing a simple twisting of 

the thoracic intervertebral disk. In contrast, the 

facets of the lumbar vertebrae are aligned such 

that the axis of rotation is at the spinous process. 

For rotation to occur, one vertebral body must 

glide laterally with respect to its adjacent verte

brae. This results in shearing forces at the inter

vertebral disk. The articulation at T 1 2 - L 1 is 

identical to the articulations found in the lumbar 

spine, so that the degree of rotation is greatly 

reduced. For the thoracic spine, motion in rota

tion is limited by multiple ligamentous tensions. 

• STABILITY AFFORDED BY THE 
COSTAL CAGE 

There are two mechanisms by which the ribs 

tend to increase the stability (and decrease the 

motion) of the thoracic spine. The first mecha

nism involves the articulation of the head of the 

ribs with the body and transverse processes of 

the vertebrae. The second mechanism increases 

the spine's moment of inertia via an increase in 

the transverse and anteroposterior dimensions 

of the spine structure. This results in increased 

resistance to motion in all directions. 

Although no studies have compared the mo

tion of the thoracic spine with and without intact 

costovertebral joints, White and Panjabi et al. 

have determined that the costovertebral joint 

plays a critical role in stabilizing the thoracic 

spine during flexion and extension. 

The rib cage as a whole greatly enhances the 

stiffness of the spine, despite the flexibility of the 

individual components of the rib cage—the ribs, 

sternum, and their joints. Using a mathematical 

model of the thoracic and lumbar spine and the 

rib cage, Andriacchi et al. performed computer 

simulations to determine the effect of the rib cage 

on the stiffness of the normal spine during flex

ion, extension, side-bending, and axial rotation. 

They also studied the effect of removing one or 

two ribs or the entire sternum from an intact 

thorax. The stiffness properties of the spine were 

found to be greatly enhanced by the presence of 

an intact rib cage for all four motions, especially 

extension. The percentage increase in the stiff

ness of the spine with an intact rib cage, as com

pared with the spine and ligaments alone, was 

2 7 % for flexion, 132% for extension, 4 5 % for 

lateral bending, and 3 1 % for axial rotation. Re

moval of the sternum virtually nullified the stiff

ening effect of the costal cage. Removal of one 

or two ribs had minimal effect. 

Thus, the intact thoracic cage, rather than in

dividual elements or articulations, is a major fac

tor contributing to the increased stability of the 

thoracic spine. 

• OVERALL MOTION OF THE 
THORACIC SPINE 

The thoracic spine is a transitional region be

tween the relatively more mobile cervical and 

lumbar regions. It is designed for rigidity and 

support of vital structures. The extent of each of 

the four physiologic motions varies throughout 

the region because of variable effects of the costal 

cage and changes in vertebral osteology from a 

cervical-like osteology to a lumbar-like os

teology. 

Flexion and extension. Flexion and extension 

are the least of the motions of the thoracic spine 

and occur to the smallest extent in the upper 

thoracic spine, gradually increasing in amplitude 

in the lower thoracic spine. This transition is 

largely caused by the stiffening effect of the costal 

cage in the upper thoracic spine, which is most 

evident during extension. The first seven ribs 

are attached directly to the sternum, promoting 

greatest stability. The next three ribs are only 

indirectly attached via costal cartilage. The last 

two ribs are not attached at all anteriorly and 

therefore resemble the cylinder with a strip cut 

out, providing considerably less stability than 

the ribs higher in the costal cage. 

The motions of flexion and extension in the 

thoracic spine are further limited by costoverte-

Pthomegroup

www.Pthomegroup.com


CHAPTER 35 • THORACIC SPINE ANATOMIC CONSIDERATIONS 179 

bral articulations. This stabilization is lost at 

T11 - T 1 2 and T12 - L 1 , because the eleventh and 

twelfth rib articulates only with the same num

bered body, thus losing the support found when 

a rib articulates with two adjacent vertebrae. 

Lateral Bending 

Lateral bending is the second greatest motion 

in the thoracic spine. The amplitude of motion 

remains fairly constant throughout the region 

but is restricted by articular impingement, by 

ligamentous attachments (including costoverte

bral and costotransverse ligaments), and by the 

resistance afforded by the intact costal cage. 

Rotation 

Rotation is the greatest motion in the larger part 

of the thoracic spine ( T 1 - T 1 0 ) . The amplitude 

of rotation is markedly decreased in the lower 

part of the region. The articular orientation of the 

thoracic vertebrae allows them to rotate about a 

point in the center of the vertebral body. The 

articular orientation of the lower thoracic verte

brae, however, is similar to that of the lumbar 

vertebrae and permits rotation only about a 

point near the spinous process. This rotation is 

greatly resisted by shearing forces in the interver

tebral disk. The extent of rotation is further di

minished by the resistance afforded by the intact 

costal cage. 
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C H A P T E R 

Evaluation of the Thoracic Spine 
Eileen L. DiGiovanna and Donald E. Phykitt 

• OBSERVATION 
Observation of the thoracic spine should be per
formed from the back and from each side. One 
should observe for any abnormal curvature of 
the spinal column. Kyphosis, an increase in the 
normal anteroposterior curvature of the spine, 
or scoliosis, an abnormal lateral curve should be 
looked for. Kyphosis is sometimes manifested in 
the upper thoracic spine as the dowager's hump 
so frequently seen in osteoporosis, especially in 
older women. Flattening of the thoracic spine 
may be seen in the presence of muscle spasm or 
somatic dysfunction. See Chapters 48 , 58 , and 
78 for a further discussion of these postural 
changes and their significance. 

The skin should be inspected for any signs 
of trauma or surgical scars. Skin lesions should 
be noted. The erythema test and skin drag test 
can be performed as possible indicators of so
matic dysfunction. 

• PALPATION 
The soft tissues of the thoracic area should be 
palpated for texture changes: skin, fascia, subcu
taneous tissues, and muscle. Large muscle hy-
pertonicity or small localized areas of muscle 
tension should be noted. Areas of tenderness or 
specific Jones tender points or trigger points 
should be noted. 

Bony landmarks may be palpated, especially 
looking for asymmetries of position of the spi
nous processes and transverse processes. It is 
important to recall the rule of 3s when attempting 
to identify specific locations of asymmetries; the 
transverse processes are not always at the same 

level as the vertebral body and spinous process. 
Bony landmarks of the scapula are useful in eval
uating muscle attachments and vertebral levels. 
The inferior angle of the scapula lies at the level 
of T7 and the spine of the scapula at the level 
of T3. The twelfth rib may be used to identify 
T12 and the vertebra prominens (C7) may be used 
to locate Tl just below it, also a prominent spi
nous process. 

Tissue Texture Changes and 
Symmetry 
1. Patient position: seated comfortably, with 

the hands on the thighs and the cervical spine 
in neutral position. 

2. Physician position: standing behind the pa
tient. 

3. Technique: 
a. The physician slides one finger along the 

spinous processes from Tl to T12. Note: 
(1) Deviation from midline. 
(2) Any change in the size of the space 

between spinous processes. 
(3) Displacement of the spinous pro

cesses in the sagittal plane. 
(4) Point tenderness along the spinous 

processes. 
b. Place the pads of the second and third fin

gers on each side of the spinous process 
of T l , over the transverse processes. Slide 
them down from Tl to T12. Note: 
(1) Tissue texture changes (firmness, 

bogginess). 
(2) Posterior prominence of transverse 

processes. 

1 8 0 
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(3) Change in size of space between trans

verse processes. 

(4) Deviation of spinous process from the 

midline. 

• GROSS MOTION TESTING 
The thoracic spine should be evaluated for re
gional restrictions to motion. Because of the 
length of this region—12 vertebrae—-it is help
ful to divide the region into three segments: 
upper thoracic spine ( T 1 - T 4 ) , mid-thoracic 
spine ( T 5 - T 8 ) , and lower thoracic spine 
( T 9 - T 1 2 ) . 

Side-Bending, T1-T12 
1. Patient position: seated. 
2. Physician position: standing behind patient. 
3. Technique: 

a. The physician places his hands on the pa
tient's shoulders with the web of the 
thumb and first finger over the acromion. 
The thumb rests posteriorly, pointing to 
T12, and the fingers rest anteriorly. 

b. To evaluate right side-bending: 

(1) The physician exerts downward pres
sure accompanied by left translatory 
force on the right shoulder (Fig. 3 6 -
1A). The resulting force is trans

mitted downward through the body 
of T12. 

(2) Note the ease and degree of side-
bending (normal = approximately 20 
degrees) and the smoothness of the 
right lateral curve created in the tho
racic spine. 

c. To evaluate left side-bending: 
(1) The physician exerts downward pres

sure accompanied by a right transla
tory force on the left shoulder. The re
sulting force will be directed 
downward through the body of T12 . 

(2) Note the ease and degree of side-
bending (normal = approximately 20 
degrees) and the smoothness of the 
left lateral curve created in the tho
racic spine. 

d. Compare the degree of side-bending in 
each direction. 

e. Note the presence and location of any pain 
experienced by the patient during these 
maneuvers. 

Side-Bending, T1-T8 
1. Patient position: seated. 
2. Physician position: standing behind the pa

tient. 

• FIG. 36-1 (A) Localization of force induced for thoracic side-bending. T1 through T12. (B) T1 through T8. (C) T1 
through T4. 

Pthomegroup

www.Pthomegroup.com


182 SECTION IV • THORACIC SPINE 

3. Technique: 
a. The technique is similar to that described 

for side-bending of T 1 - T 1 2 , with the fol

lowing modifications. The physician's 

hands are placed with the web of the 

thumb and first finger halfway between 

the base of the patient's neck and the acro

mion process. The thumbs point toward 

T8. Greater force is required to induce 

side-bending in the T 1 - T 8 region. The re

sulting force exerted by the physician is 

directed downward and through the body 

of T8 (Fig. 36-1B) . 

b. Compare the degree of side-bending (left 

versus right) and note any difference (nor

mal = approximately 10 degrees). 

c. Observe the smoothness of the lateral 

curve created. 

Side-Bending, T1-T4 

1. Patient position: sitting. 

2. Physician position: standing behind patient. 

3. Technique: 
a. The technique is similar to that described 

for testing side-bending of T 1 - T 1 2 and 

T 1 - T 4 , with the following modifications. 

The physician's hands are placed with the 

web of the thumb and first finger as close 

as possible to the patient's shoulders at the 

base of the neck. The thumbs point to

ward T4. Greater force is required to in

duce side-bending than in the previous 

two tests. The force induced by the physi

cian is directed downward and through 

the body of T4 (Fig. 36-1C). 

b. Compare the degree of side-bending (right 

versus left) and note any differences (nor

mal = approximately 5 degrees). 

c. Note: Asymmetry in side-bending (right 

versus left) can be caused by single dys

functions, group curves, or myofascial ten

sion in the area being examined. 

Discrepancies in findings between areas of the 

thoracic spine ( T 1 - T 1 2 , T 1 - T 8 , o r T l - T 4 ) may 

indicate an area of dysfunction and should 

prompt the physician to examine this area more 

closely with the techniques of rotoscoliosis test

ing and intersegmental motion testing, described 

later. 

Rotation of the Thoracic Spine 
1. Patient position: seated, straddling the table, 

with his back near the end of the table. 

2. Physician position: standing behind patient. 

3. Technique: 
a. The physician places a hand on each of 

the patient's acromion processes. 

b. Rotation is induced by the physician 
drawing one shoulder toward himself 
while simultaneously pushing away the 
opposite shoulder (Fig. 36-2) . 

(1) Right rotation: The physician draws the 
right shoulder toward himself while 
pushing away the left shoulder. 

(2) Left rotation: The physician draws the 
left shoulder toward himself while 
pushing away the right shoulder. 

c. Note: 
(1) The degree of rotation in each direc

tion. This is best measured by noting 
the deviation of the shoulder line from 
the frontal plane. Normal rotation is 
approximately 40 degrees in each di
rection. 

(2) The symmetry of right rotation versus 
left rotation. 

(3) The presence and location of pain 
during this maneuver. 

Forward Bending/Backward Bending 
It is quite difficult to separate the motions of 
forward and backward bending in the thoracic 

• FIG. 36-2 Position for thoracic rotation. 
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spine from the same motions in the lumbar 

spine. Therefore, these motions are considered 

for the combined thoracolumbar region, and the 

technique is described in Section V, Chapter 47. 

• SEGMENTAL TESTING 
Rotoscoliosis testing and intersegmental motion test

ing are two diagnostic modalities for evaluating 

somatic dysfunction at a vertebral level. They 

can be used alone or in conjunction with each 

other, according to physician preference. 

Rotoscoliosis testing evaluates the rotational 

position of the vertebrae with respect to the posi

tion of the transverse processes. This position is 

evaluated with the spine in neutral position, in 

flexion, and in extension. 

Vertebrae involved in a group curve will ex

hibit the greatest positional rotation in neutral 

position. From Fryette's first principle, side-

bending and rotation should occur in opposite 

directions. Single somatic dysfunctions exhibit 

the greatest positional rotation in either flexion 

or extension. From Fryette's second principle, 

side-bending and rotation should occur in the 

same direction. Furthermore, in single somatic 

dysfunctions, the freedom of motion (the direc

tion for which the dysfunction is named) in flex

ion or extension will be opposite to the position 

in which the rotation is exaggerated. 

The positions described in the following sec

tions are the positions in which the patient is 

examined. Examples of examination findings 

and the corresponding diagnoses are given at the 

end of the chapter. 

• THE DOMINANT EYE 
The dominant eye is the eye through which most 
information about the outside world is con
veyed. A dominant eye develops in every person 
soon after birth and does not change for the du
ration of life. It has no relationship to handed
ness. It is helpful for the physician to identify 
his or her dominant eye so that that eye may be 
brought to the level being inspected for the most 
accurate information. 

Technique for Determining Dominant 
Eye 

1. Make a circle by opposing your thumb and 

index finger. 

2. Fully extend the arm in front of you. 

3. With both eyes open, locate an object at least 

10 feet away so that it is enclosed in the circle 

formed by your two fingers. 

4. Maintaining this position, close each eye al

ternately, until the object remains in the 

circle. 

5. The dominant eye is the one that "sees" the 

object as within the circle. The nondominant 

eye "sees" the object as outside the circle. 

• ROTOSCOLIOSIS TESTING 

Type II Somatic Dysfunction, T1-T3 
1. Patient position: seated. 

2. Physician position: standing behind the pa

tient. 

3. Technique: 
a. The physician uses the second and third 

fingers of one hand to palpate the tips of 

the transverse processes, located one-half 

inch lateral to and at the same level of the 

corresponding spinous process (Fig. 36-

3). 

b. Evaluate for the presence of pain, in

creased myofascial tension, and one trans

verse process (right or left) more posterior 

than the other. The latter can be detected 

either by palpating a more posterior trans

verse process or by sensing a decreased 

tissue depth on the side of the posterior 

transverse process. 

• FIG. 36-3 Rotoscoliosis testing for type II dysfunction 
in the upper thoracic. 
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c. At each level, have the patient begin with 
the neck fully flexed. Instruct the patient 
to slowly bring his head back into neutral 
position and then into full extension. 

d. Observe the changes under your palpating 
fingers. Note the position (flexion, exten
sion) in which the m a x i m u m positional 
rotation occurs, and the direction of posi
tional rotation (side of the posterior trans
verse process). 

e. Repeat these steps for T2 and T 3 . 

Type II Somatic Dysfunction, T4-T12 

Rotoscoliosis testing in the region of T 4 - T 1 2 is 
identical to testing in the upper thoracic region, 
with the exception of differences in patient posi
tion for the different physiologic motions. 

Extension 

1. Patient position: prone, resting on his el
bows. The upper thoracic musculature 
should be relaxed to allow full extension and 
to facilitate palpation (Fig. 36-4). 

2. Physician position: standing at the side of 
the patient, facing the patient's head. The 
physician's dominant eye is closer to the pa
tient. 

3. Technique: described under Flexion, which 
follows. 

Flexion 
1. Patient position: seated, with the feet sup

ported on the floor or a stool. The hands are 
locked behind the neck and the patient is 
instructed to bend forward as far as possible 
(Fig. 36-5). 

2. Physician position: standing in front of or 
behind patient. 

3. Technique: (for all lower thoracic rotoscol
iosis diagnoses): 
a. The physician uses the thumbs or index 

fingers to palpate the tips of the transverse 
processes, located one-half inch to one 
inch lateral to the spinous processes. 

b. Evaluate the posterior transverse pro
cesses. Increased musculature in this re
gion makes direct palpation of transverse 
processes difficult. Posterior rotation will 
most likely be detected from a decreased 
tissue depth. 

c. The physician positions himself so that he 
can visualize the midline of the patient's 
back parallel to the spine. Note the relative 
heights of the palpating fingers. Are they 
even? Is one finger more posterior? 

d. Begin by examining the entire lower tho
racic region in neutral position and noting 
findings. Then instruct the patient to 
move up into extension, and note findings 
in this position. Finally, instruct the pa-

• FIG. 36-4 Rotoscoliosis testing for a type II dysfunction 
in mid-thoracic region, patient prone and extended. 

• FIG. 36-5 Rotoscoliosis testing for a type II dysfunction 
in the mid-thoracic region, patient seated and flexed. 
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tient to move into flexion, and note find

ings in this position, 

e. After evaluating the lower thoracic region 

in all three positions, note in which posi

tion rotation was greatest at each vertebral 

level. It may be necessary to reevaluate one 

or more levels to determine the position 

in which the transverse process was most 

posterior. 

Type I Somatic Dysfunction 
Evaluation of the thoracic spine for the detection 

of type 1 dysfunctions entails three different 

kinds of examinations: 

1. Static symmetry. Observation from behind 

the patient may reveal side-bending of a 

group of vertebrae, asymmetry in the height 

of paired landmarks (e.g., shoulders), or 

asymmetry in the prominence of paired land

marks (e.g., scapulae). 

2. Regional motion testing. The physician ob

serves for asymmetric side-bending. Re

stricted motion to the side of the convexity 

is common. 

3. Rotoscoliosis testing. The diagnosis of type I 

dysfunctions is based on detecting three or 

more adjacent vertebrae whose positional ro

tation is greatest in neutral. Testing is per

formed separately for the upper and lower 

thoracic regions. 

Upper thoracic region (T1-T3) 

1. Patient position: seated. 

2. Physician position: standing behind patient. 

3. Technique: 
a. The patient is instructed to sit up straight, 

thus placing the vertebrae in neutral posi

tion. 

b. Using the thumbs, the physician palpates 

the transverse processes of Tl bilaterally. 

c. The physician determines which trans

verse process is more posterior. 

d. Repeat these steps at T2 and T3. 

Lower Thoracic Region (T4-T12) 

1. Patient position: prone, head resting on chin 

and facing forward, arms either at the side or 

hanging down from table (Fig. 36-6) . 

2. Physician position: standing at the side of 

the patient, facing the patient's head. The 

• FIG. 36-6 Rotoscoliosis testing for type I dysfunction, 
lower thorax, neutral position. 

physician's dominant eye is closer to the pa

tient. 

3. Technique: Repeat test as described for ro

toscoliosis testing for type II dysfunctions, 

T 4 - T 1 2 . 

Alternative Methods of Rotoscoliosis 
Testing, T4-T12 

The methods described here are alternatives to 

conventional rotoscoliosis testing. Their advan

tages include ease and speed of diagnosis. The 

patient remains in a single position in all three 

methods. Furthermore, the physician can more 

readily compare findings in neutral, flexion, and 

extension. These techniques require greater pal

patory skill and should be used only after much 

experience and correlation with other findings. 

Alternate Technique 7 

1. Patient position: seated on a stool with the 

feet resting firmly on the ground, shoulder 

width apart. 

2. Physician position: standing behind the pa

tient. 

3. Technique: 
a. The physician's thumbs are used to pal

pate the tips of the transverse processes 

bilaterally (Fig. 36-7) . 

b. At each vertebral level, evaluation begins 

with the patient in neutral position (sitting 

Pthomegroup

www.Pthomegroup.com


186 SECTION IV • THORACIC SPINE 

• FIG. 36-7 Rotoscoliosis testing, T4-T12, hand posi
tion. 

straight up). Note pain, tissue changes, 

and vertebral rotation, as in conventional 

rotoscoliosis testing of T 4 - T 1 2 . 

c. With the physician's thumbs at the same 

vertebral level, the patient is asked to bend 

over as far as possible. Note changes in 

vertebral positional rotation. 

d. With the physician's thumbs at the same 

level, the patient is asked to sit up and 

position himself in extension. 

(1) To evaluate T 4 - T 8 , ask the patient to 

thrust his chest out as far as possible. 

(2) To evaluate T 9 - T 1 2 , ask the patient 

to thrust his abdomen out as far as 

possible. 

(3) Note changes in vertebral positional 

rotation. 

e. Note in which position (neutral, flexion, 

or extension) vertebral positional rotation 

is greatest. 

f. Repeat these steps for all levels, T4 

through T12. 

Alternate Technique 2 

1. Patient position: prone, head resting on 

chin, arms at sides. 

2. Physician position: standing at the patient's 

side, with the dominant eye closer to the pa

tient. 

3. Technique: 
a. The physician's thumbs or index fingers 

are used to palpate the tips of the trans

verse processes bilaterally. 

b. At each level, the physician begins by pal

pating the vertebra in the neutral position 

by pressing straight down on the trans

verse processes. 

(1) Note tissue tension and vertebral posi

tional rotation, as described for the 

conventional method. 

(2) Visualize the relative heights of 

thumbs, as described for the conven

tional method. 

c. With the thumbs at the same level, the 

physician evaluates the vertebrae in 

flexion. 

(1) Roll the thumbs superiorly and press 

down on the superior aspect of the 

transverse processes, thus placing the 

vertebrae into flexion (Fig. 36-8) . 

(2) Evaluate as described. 

d. With the thumbs at the same level, the 

physician evaluates the vertebrae in exten

sion. 

(1) Roll the thumbs inferiorly and press 

down on the inferior aspect of the 

transverse processes, thus placing the 

vertebrae into extension (Fig. 36-9) . 

(2) Evaluate as described. 

e. Determine in which position (neutral, 

flexion, extension) the greatest positional 

rotation is found. 

f. Repeat these steps at all levels, T4 through 

T12. 

• FIG. 36-8 Rotoscoliosis testing, T4-T12 alternative 
technique 2, flexion testing. 
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• F I G . 3 6 - 9 Rotoscoliosis testing, T4-T12, alternative 
technique 2, extension testing. 

Alternate Technique 3 

1 . Patient posi t ion: p rone , head resting on 

chin, a rms at sides. 

2. Physician posit ion: s tanding at the patient 's 

side. 

3. Technique: 

a. The physician places his h a n d on the pa

tient's back with his fingers perpendicular 

to the patient 's spine. One finger is placed 

in the in terspinous space above and one 

finger in the interspinous space be low the 

vertebra being evaluated. 

b . Note: 

(1) Symmetry of in terspinous spaces 

above and below vertebra in quest ion. 

(2) Lateral deviation of sp inous process of 

vertebra in quest ion. 

(3) Anteroposterior deviation of sp inous 

process of vertebra in quest ion. 

c. Interpretation: 

(1) Flexion (freedom of mot ion) dysfunc

tion: 

a. Superior in terspinous space nar

rower. 

b. Inferior in terspinous space wider. 

c. Spinous process more p rominen t . 

(2) Extension dysfunction: 

a. Superior in terspinous space wider. 

b. Inferior in terspinous space nar

rower. 

c. Spinous process less p rominen t . 

(3) Neutral dysfunction (group curve): 

a. Superior and inferior in terspinous 

spaces equal. 

(4) Rotation: 

a. Spinous process deviated to the 

side opposi te that of vertebral rota

tion. 

Example: The sp inous process of T6 is more 

p rominen t and rotated to the left; the space be

tween the sp inous processes of T5 and T6 is 

nar rower than the space be tween the sp inous 

processes of T6 and T7 . The diagnosis is T6 flex

ion, rotat ion, and s ide-bending to the right. 

d. Repeat these steps at each level, T4 

th rough T12 . 

• EXAMPLES OF ROTOSCOLIOSIS 
FINDINGS AND CORRESPONDING 
DIAGNOSES 

Example 1 

Transverse process of T8 is posterior on the right 

and most p rominen t in flexion. Diagnosis: T8 E 

S R R R -

Example 2 

Transverse processes of T 4 - T 1 0 are poster ior on 

the r ight and most p rominen t in neutra l posi

tion. Diagnosis: T 4 - 1 0 N S L R R . 

Example 3 

The same finding as in example two, except that 

the transverse process of T7 is poster ior on the 

left and most p rominen t in extension. Diagnosis: 

g roup curve ( T 4 - T 1 0 N S L R R ) wi th a single so

matic dysfunction (T7 F S L R L ) at the apex. Note: 

Single somatic dysfunctions can occur wi th in a 

g roup curve. They are mos t c o m m o n at the apex 

(center) and the ends of a curve. 

• INTERSEGMENTAL MOTION 
TESTING 

Intersegmental mo t ion testing is another m e t h o d 

of de te rmining the mot ion be tween two verte

brae as one is moved on the other. This assists 

in de te rmining mot ion restrictions involved in 

somatic dysfunction. 

Intersegmental Motion Testing, 
T1-T4 
1. Patient pos i t ion: seated comfortably, with 

the hands on the thighs and the cervical spine 

in neutra l posit ion. 
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2. Physic ian posi t ion: beh ind and to one side 

of the patient. The h a n d farther from the pa

tient ( the mot ion- induc ing hand ) is placed 

on top of the patient 's head . The posi t ion of 

the other h a n d (the palpat ing hand ) varies 

with the mot ion be ing tested and is described 

for the individual cases. 

3 . Technique: 

a. In evaluating f l e x i o n - e x t e n s i o n , the 

physician's palpat ing h a n d is placed so 

that the fingers are oriented horizontally 

and poin t ing away from the physician. 

The pad of the thi rd finger lies in the inter-

sp inous space of the level be ing tested 

(i.e., for testing T l , it lies in the interspi-

nous space be tween T l a n d T2). The pads 

of the second and fourth digits lie in the 

in tersp inous spaces one level above and 

one level below, respectively. The patient 's 

head is passively bent forward and back

ward unt i l mot ion is palpated at the level 

in quest ion, bu t no t at the level be low (Fig. 

36-10) . Note symmetry of flexion versus 

extension at the vertebral level. 

Interpretation: The dysfunction is n a m e d for 

the direct ion (flexion or extension) where greater 

mo t ion is detected. 

b. To evaluate rotation, the physician places 

one or two fingers on either side of the 

sp inous process, over the transverse p ro -

• F I G . 3 6 - 1 0 Intersegmental motion testing, flexion-ex
tension T1-T4. 

cesses of the vertebrae being tested. The 

patient 's head is bent forward or backward 

(the direction in which least mot ion was 

detected on f lexion-extension testing) 

d o w n to the level in quest ion. The pa

tient's head is then rotated to the left until 

full mot ion is palpated at the transverse 

process in quest ion (Fig. 36-11) . This pro

cess is repeated to the right. Note symme

try of rotation right versus rotation left. 

Interpretation: The dysfunction is named for 

the direction of greater rotation. 

c. To evaluate s ide-bending, the physician 

places one finger on bo th sides of the spi

nous process, be tween the transverse pro

cesses of the level be ing tested and the 

level below. The patient 's head is bent for

ward or backward (in the direction of least 

mot ion) d o w n to the level being tested, 

t hen is bent laterally to both sides (Fig. 

36-12) . Side-bending is detected as sepa

ration or approximat ion of the transverse 

processes u n d e r the palpating fingers. 

Note symmetry of right s ide-bending ver

sus left s ide-bending. 

Interpretation: The dysfunction is named for 

the direction of greater s ide-bending. 

Note that s ide-bending on intersegmental 

mot ion testing is greatly restricted by the ribs 

• F I G . 3 6 - 1 1 Intersegmental motion testing, rotation, 
T1-T4. 
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• F I G . 3 6 - 1 2 Intersegmental motion testing, side-bend
ing, T1-T4. 

and may be difficult to evaluate. In normal 

spines or in group curves, s ide-bending is in the 

direction opposite the direction of rotation. In 

type II single-segment somatic dysfunctions, 

s ide-bending occurs in the same direction as ro

tation. The diagnosis of a s ide-bending limitation 

relies primarily on the finding of asymmetr ic 

mot ion in flexion-extension and in rotation. 

Intersegmental Motion Testing, 
T5-T12 

The methods of diagnosing intersegmental dys

function in the lower thoracic spine are quite 

similar to the techniques used in the u p p e r tho

racic spine. The patient posit ion is the same ex

cept that the patient must sit up straight. The 

posit ions of the palpat ing h a n d are the same. 

However, the physician is posi t ioned differently 

with respect to the patient, and different tech

niques are used to induce mot ion in the lower 

thoracic spine. Only these differences are de

scribed. 

1 . Patient posit ion: as for intersegmental m o 

tion testing of the uppe r thoracic spine. 

2. Physician posi t ion: beh ind and to one side 

of patient. The h a n d closer to the patient 

serves as the palpat ing hand . The other a rm 

is posit ioned so that the axilla rests on the 

patient 's near shoulder . The arm reaches 

• F I G . 3 6 - 1 3 Intersegmental motion testing, rotation, 
T5-T12. 

across the patient 's s t e rnum and the hand 

grasps the patient 's far shoulder . 

3 . Technique: 

a. F lex ion is induced by applying a d o w n 

ward and slightly anter ior force to bo th of 

the patient 's shoulders . 

b. Extens ion is induced by applying a caudal 

and slightly posterior force to b o t h of the 

patient 's shoulders . 

c. Rotation is induced by rotat ing the shoul 

ders in the desired direction (Fig. 36-13) . 

d. S ide-bending is induced by exert ing a 

caudal force to one shoulder (the side ipsi-

lateral to the desired s ide-bending) , ac

compan ied by a translatory force to the 

opposi te side. 

Palpation and interpreta t ion are identical to 

those descr ibed for intersegmental mot ion test

ing of the u p p e r thoracic spine. 
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CHAPTER 

Thoracic Myofascial Techniques 

Eileen L. DiGiovanna and Toni Spinaris 

The soft tissue techniques described in this 
chapter are good general techniques for relaxing 
and stretching the muscles of the thoracic and 
shoulder girdle. They may be used as the only 
treatment for a soft tissue hypertonicity and ten-
sion or to prepare the tissues for other types of 
osteopathic manipulative techniques. 

• PASSIVE TECHNIQUES 

Perpendicular Stretch 

Perpendicular stretch techniques can be used to 
treat any muscles of the thoracolumbar region 
that run parallel to the spinous processes, in-
cluding the erector spinae and their subdivi-
sions. 

1. Patient position:   prone, with the  head 
turned to the side of greater comfort. 

2. Physician position: standing at the side of 
the table and opposite the side being treated. 

3. Technique: 
a. The physician places the thumb and 

thenar eminence of one hand at the 
medial edge of the muscle to be treated 
and lateral to the spinous processes. 
The thumb is parallel to the spinous 
processes (Fig. 37-1). 

b. He then places the thenar eminence of the 
other hand over the thumb of the first 
hand (Fig. 37-2). 

c. The physician applies a slow, gentle pres 
sure downward (toward the table) and lat-
erally. The pressure is held for 3 seconds 
and gently released. 

190 

Note: The direction of the force is lateral and 
parallel to the table. Do not press down into the 
muscle belly when using this technique. 

d. The physician may shift his hands up or 
down the spine to treat different areas of 
the thoracolumbar region. 

e. The technique may be repeated several 
times. 

Treatment of Muscles Running 
Along Suprascapular Area from 
Cervical Region to Shoulder (e.g., 
Trapezius) 
1. Patient   position:   prone,   with   the   

head 
turned toward the physician. 

2. Physician position: standing at the side of 
the table and patient, and opposite to the side 
being treated, near shoulder level. 

3. Technique: 
a. The physician places the thumb and 

thenar eminence of one hand 
perpendicular and slightly caudad to 
the fibers being treated. 

b. The other hand may reinforce the first or 
may be placed beside it to extend the area 
of treatment. 

c. The physician applies a slow gentle force 
downward and perpendicular to the mus-
cle fibers (Fig. 37-3). This force is main-
tained for 3 seconds and gently released. 

Note: Always push the muscle perpendicular 
to the fibers. Do not allow the hands to slip 
and cause friction on the skin. 

d. The technique may be repeated several 
times. 
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• F I G . 3 7 - 1 Myofascial perpendicular stretch, thumb po
sition. For illustration, fingers point direction of push but 
are usually relaxed. 

Treatment of Superior Border of 
Trapezius 
1. Patient posi t ion: p rone , with the head 

turned to the side of most comfort. 

2. Physician posit ion: s tanding at the side of 

the table and opposite the side being treated, 

near shoulder level. 

3. Technique: 

a. The physician places his hand , which is 

closer to the patient 's feet, over the pa

tient's shoulder on the side to be treated. 

• F I G . 3 7 - 3 Myofascial perpendicular stretch of trape
zius. 

• F I G . 3 7 - 2 Myofascial perpendicular stretch, both 
hands in place. 

b. The fingers of the other h a n d are wrapped 

a round the super ior bo rde r of the t rape

zius, grasping the muscle border . 

c. The physician applies gentle traction on 

the trapezius while applying a d o w n w a r d 

counterpressure on the shoulder . The di

rection of traction shou ld be u p w a r d from 

the table and perpendicu la r to the muscle 

fibers (Fig. 37-4) . 

d. The traction is held for 3 seconds a n d 

gently released. 

• F I G . 3 7 - 4 Myofascial stretch of trapezius, patient 
prone. 

Pthomegroup

www.Pthomegroup.com


1 9 2 SECTION IV • THORACIC SPINE 

e. The physician may slide his treating hand 
closer to the patient's neck or shoulder in 
order to treat other parts of the muscle. 

f. The technique may be repeated several 
times. 

Modification: The same technique can be 
performed with the patient supine (Fig. 37-5) . 

Treatment of Subscapular Muscles 
(e.g., Serratus Anterior) 
1. Patient position: prone, with the head 

turned away from physician. 
2. Physician position: standing at the side to 

be treated, slightly cephalad to the scapula. 
3. Technique: 

a. The patient places his hand (on the side 
to be treated) behind his back until the 
scapula abducts away from the rib cage. 

b. The physician wraps his fingers around 
the medial border of the scapula (Fig. 37-
6) . 

c. A gentle upward and lateral traction is ap
plied, pulling the scapula away from the 
rib cage. This force is maintained for 3 
seconds and gently released. 

d. The technique may be repeated several 
times. 

Parallel Stretch 
1. Patient position: prone, with the head 

turned to the side of greatest comfort. 

• F I G . 37-5 Myofascial stretch of trapezius, patient su
pine. 

• F I G . 37-6 Subscapular muscle, myofascial stretch. 

2. Physician position: standing at the side of 
the table opposite the side of being treated. 

3. Technique: 
a. The physician's forearms are crossed and 

heels of his hands are placed on the body 
of the muscle with the fingers of each hand 
parallel to each other. One hand is di
rected cephalad, the other is directed cau-
dad (Fig. 37-7) . 

b. A gentle downward pressure is applied as 
the hands are separated. 

Note: To avoid excessive stretching of the 
skin, the hands are placed approximately 1 inch 
apart, then moved together to create slack in the 
skin. This will bring the hands to the position 
shown in Figure 37-7. 

• F I G . 37-7 Parallel stretch of long muscle. 
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Perpendicular Traction for Thoracic 
Region 
1. Patient posit ion: lying on his side, the side 

to be treated facing up . The hips and knees 

are flexed 90 degrees. 

2. Physician posi t ion: s tanding at the side of 

the table and facing the patient. 

3 . Technique: 

a. The physician places her h a n d s a round 

the patient 's scapula, allowing the patient 's 

arm to hang over hers . 

b. Using her fingerpads, the physician gently 

grasps the muscle to be treated (erector 

spinae, trapezius), separat ing it from the 

spine. 

C. The physician rocks her body backward 

while s imultaneously applying a lateral 

and anterior (with respect to the patient) 

traction on the muscle (Fig. 37-8) . The 

traction is held for 3 seconds and released. 

Note: The physician's hands should not slide 

over the patient 's skin, because this will cause 

friction and irritation. To avoid fatigue, the phy

sician should use leverage and rock her body 

rather than apply the traction force wi th her 

arms. 

d. The physician can move her hands (and 

body) caudad and cephalad to treat o ther 

muscle groups. 

Perpendicular Traction for the 
Thoracolumbar Area 
1. Patient posit ion: lying on his side, the side 

to be treated facing u p . The knees and hips 

are flexed 90 degrees. 

• F I G . 3 7 - 8 Perpendicular stretch, lateral recumbent. 

2. Physic ian posi t ion: s tanding at the side of 

the table, facing the patient. Her thighs rest 

against patient 's knees. 

3 Technique: 

a. The physician grasps the paravertebral 

muscles to be treated. 

(1) The fingers are directed perpendicular 

to the muscle fibers be ing treated. 

(2) The tips of the fingers are be tween the 

sp inous processes and the muscle 

being treated. 

b . The physician rocks her b o d y backward 

while s imultaneously applying a gentle 

lateral and anterior t ract ion to the muscle 

(Fig. 37-9) . 

The physician exerts a counterforce 

with her thighs against the patient 's knees. 

c. The traction is held for 3 seconds and 

gently released. 

d . The physician can move her h a n d s up or 

d o w n the back to treat o ther parts of the 

paravertebral muscula ture . 

Modification of Thoracolumbar 
Technique 
1. Patient pos i t ion: same as described. 

2. Physic ian posi t ion: same as descr ibed, ex

cept the physician need no t place her thighs 

against the pat ient 's knees . 

3 . Technique: 

a. The physician grasps the muscle to be 

treated, as described. 

b . The physician braces her cephalad (with 

respect to the pat ient) e lbow against the 

patient 's axilla and the other e lbow against 

• F I G . 3 7 - 9 Perpendicular stretch of paravertebral mus
cles, patient lateral recumbent. 
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the patient's hip. The elbows should not 
dig into the patient's body, 

c. The physician applies a gentle traction to 
the muscle while simultaneously pressing 
downward and cephalad on the axilla and 
downward and caudad on the hip (Fig. 
37-10). This induces both a parallel 
stretch and perpendicular traction on the 
muscle. 

Medial Scapular Area (Levator 
Scapulae, Rhomboids, Superior 
Trapezius) 
1. Patient position: lying on his side, with the 

side to be treated facing up. 
2. Physician position: standing at the side of 

the table, facing the patient. 
3. Technique: 

a. The physician grasps the medial scapular 
muscles with her cephalad (with respect to 
the patient) hand and places the patient's 
arm over hers, toward the patient's head. 

b. The physician's other hand is placed over 
the inferior portion of the scapula and is 
used to stabilize the patient. 

c. Gentle traction is applied in a direction 
perpendicular to the muscle fibers (Fig. 
37-11). 

d. The traction is held for 3 seconds and 
gently released. 

Subscapular Area 
1. Patient position: lying on his side, the side 

to be treated facing up. 
2. Physician position: standing at the side of 

the table, facing the patient. 

• FIG. 37-10 Thoracolumbar bi-directional stretch. 

• FIG. 37-11 Medial scapular stretch, lateral recumbent. 

3. Technique: 
a. The physician places her cephalad (with 

respect to the patient) hand over the pa
tient's suprascapular area and grasps the 
upper medial border of the scapula with 
her fingers. 

b. With her other hand, the physician 
reaches under the patient's arm and grasps 
the inferior angle and border of the sca
pula (Fig. 37-12). 

c. The physician applies gentle traction lat
erally and caudally (relative to the pa
tient), lifting the scapula into abduction 
and away from the rib cage. 
(1) The physician may also try to insert 

her fingers under the scapula and pull 
the scapula away from the rib cage (as 

• FIG. 37-12 Subscapular stretch. 
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previously described and illustrated in 
Fig. 37-6) . 

(2) This technique must be performed 
gently so as to not cause the patient 
discomfort. 

d. The traction is held for 3 seconds and 
gently released. 

• ACTIVE DIRECT TECHNIQUES 
In the active direct techniques described, the pa
tient pushes his hand toward the floor. The first 
two techniques can be used to treat the paraver
tebral muscles, the rhomboids, the levator scap
ulae, and the trapezius muscle. 

Technique I 
1. Patient position: lying on his side, the side 

to be treated facing up. 
2. Physician position: standing at the side of 

the table, facing the patient. 
3. Technique: 

a. With her caudad hand, the physician pal
pates (monitors) the muscles to be treated. 

b. The other hand grasps the patient's upper 
arm at the elbow such that the arm is fully 
supported. The patient's arm is flexed at 
the elbow and the fingers point toward the 
floor. 

c. Once the area to be treated has been local
ized (see later), the physician instructs the 
patient to push his fingers toward the floor 
(Fig. 37-13) . 

d. The physician provides an isometric resis
tive counterforce to the patient's arm with 
her cephalad hand. 

e. To localize the muscle fibers to be treated, 
she monitors the muscles with her caudad 
hand during the isometric contraction. 
The localization is controlled by the posi
tion (caudad or cephalad) of the patient's 
arm during isometric contraction. 
(1) The further cephalad the physician 

positions the patient's elbow during 
contraction, the further cephalad are 
the fibers that will contract (i.e., be 
treated). 

(2) The further caudad the physician po
sitions the elbow, the further caudad 
are the fibers being treated 

• F I G . 37-13 Active direct myofascial technique for tho
racolumbar muscles. Patient pushes arm toward floor 
while physician gives isometric resistance. 

(3) The caudal hand monitors for muscle 
contraction localized to the fibers 
being treated. 

f. The isometric contraction is held for 3 sec
onds, then the patient is instructed to 
relax. 

g. This technique can be repeated at the same 
location, or the elbow can be repositioned 
to treat a different area. 

Technique II 
In the technique described, the patient pushes 
his elbow toward the ceiling while the physician 
applies an isometric counterforce. 

1. Patient position: lying on his side, the side 
to be treated facing up. 

2. Physician position: standing at the side of 
the table, facing the patient. 

3. Technique: 
a. The physician's caudad hand monitors the 

muscle being treated, as in the previous 
technique. 

b. The patient's arm is positioned as in the 
previous technique (elbow flexed, fingers 
pointing toward the floor). The physician 
grasps the dorsal aspect of the patient's 
elbow, the part closest to the ceiling (Figs. 
37 -14 and 37-15) . 

c. The physician instructs the patient to push 
his elbow to the ceiling while she provides 
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• F I G . 3 7 - 1 4 Active direct myofascial technique for tho
racolumbar muscles. Patient pushes arm toward ceiling 
while physician gives isometric resistance. 

an isometric resistive force with her ceph

alad (with respect to the patient) hand , 

d. W i t h this technique the area being treated 

is in a direct line wi th the long axis of the 

pat ient 's u p p e r a rm (Fig. 37-16) . 

(1) If the patient 's e lbow is placed more 

cephalad, the fibers being treated are 

located more caudad. 

(2) If the e lbow is placed more caudad , 

the fibers being treated are located 

more cephalad. 

• F I G . 3 7 - 1 5 Active direct technique with arm sup
ported. 

e. The isometric force is maintained for 3 

seconds; then the patient is instructed to 

relax. 

f. The technique can be repeated at the same 

location, or the elbow can be reposit ioned 

to treat another area. 

Active Direct Technique III: Scapula 
This technique is good as an initial t reatment to 

facilitate general relaxation of the entire scapular 

area. 

1. Patient posit ion: lying on his side, the side 

to be treated facing up . 

2. Physician posit ion: s tanding at side of table, 

facing the patient. 

3 . Technique: 

a. The physician grasps the superior border 

of the scapula with her cephalad (with re

spect to the patient) hand and the inferior 

angle with her other hand . The patient 's 

a rm rests on her caudad arm. 

b. The physician gently presses her s ternum 

against the patient 's shoulder . 

c. Using the weight of her uppe r torso 

against the patient 's shoulder , the physi

cian gently pushes the scapula medially 

and either superiorly or inferiorly (which

ever mot ion is more free). The scapula is 

held in this posit ion. 

d. The patient pushes his shoulder straight 

up against physician's chest while she ap

plies downward isometric resistive force. 

e. The contract ion is maintained for 3 sec

onds ; then the patient relaxes. 

f. The physician moves the scapula further 

medially and either superiorly or inferi

orly. 

g. The technique is repeated three times. 

• ACTIVE INDIRECT TECHNIQUE 
The active indirect technique described is a gen

eralized technique for all the muscles in the 

uppe r and middle thoracic region. 

1. Patient posi t ion: supine . 

2. Physic ian posi t ion: s tanding at the side of 

the table near the patient 's head, on the side 

opposi te that be ing treated. 

3 . Technique: 

a. The patient grasps the wrist on the side 

being treated with his other hand. He is 
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T h e patient reaches t o w a r d 
the f ioor against isometric 
resistance. 

T h e patient pushes his e l b o w 
t o w a r d the cei l ing against 
an isometric resistance. 

• F I G . 37-16 Localization of active myofascial treatment of the thoracic region. 

• F I G . 37-17 Active indirect myofascial technique for 
the thoracic region. The physician provides an isokinetic 
resistance to the patient's left arm pull. Passive stretch 
added at end. 

then instructed to rotate his upper torso 
away from the physician while keeping his 
lower body flat on the table. 

b. The physician reaches across the table and 
holds the patient's opposite wrist. 

c. The patient pulls the arm he is holding 
(the one opposite the physician) across his 
body toward the physician, thus rotating 
his torso toward the physician. 

d. The physician provides an isokinetic 
counterforce to this motion (Fig. 37-17) . 

e. The patient's active motion will end when 
his upper torso is fully rotated to the side 
of the physician. 

f. The patient is instructed to relax. 
g. The physician applies a passive stretch to 

increase the rotation while stabilizing the 
lower body at the opposite anterosuperior 
iliac spine. 

h. The technique is repeated three times, 
with the physician providing increasingly 
greater counterforce each time. 
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Muscle Energy of the Thoracic 
Spine 
Eileen L. DiGiovanna and Dennis J. Dowling 

T h i s section describes the application of tech
niques to group curves and single-segment so
matic dysfunctions in the thoracic spine. All of 
the techniques begin with the patient sitting 
erect and his feet adequately supported on the 
floor. 

• TYPE I GROUP CURVE (EXAMPLE 
T1-T10 N SR RJ 

1. Patient position: seated, feet on the floor 
2. Physician position: standing behind the pa

tient and to the side of the convexity of the 
group curve. 

3. Technique: 
a. The physician monitors at the apex of the 

curve being treated with the hand that is 
closer to the convexity (i.e., physician's 
right hand monitors at T5 on left side). 

b. The physician places the forearm of his 
other arm on the patient's shoulder on the 
side of the convexity (i.e., physician's left 
arm on patient's left shoulder). He may 
use his axilla instead of the forearm. 

c. With the arm that is on the patient's 
shoulder, the physician induces side-
bending toward the convexity and rota
tion away from the convexity (i.e., side-
bends the patient to the left and rotates 
to the right) down to the monitored apex 
(Fig. 38-1) . 

d. A translatory force should be applied to
ward the concavity if the aforementioned 
movement unbalances the patient. Note 

that the spine is kept in neutral position 
(i.e., no flexion or extension). 

e. The patient is then directed to side-bend 
toward the concavity (the freedom of mo
tion) for 3 to 5 seconds by attempting to 
raise the shoulder on the side of the curve 
convexity). 

f. The physician provides isometric resis
tance, producing a static contraction. 

g. The patient is directed to relax. This is 
typically maintained for 3 to 5 seconds 
but may be slightly longer if necessary. 

h. The physician further side-bends and ro
tates the patient until motion is felt at the 
new barriers. 

i. The procedure is repeated at least three 
times. 

j. A passive stretch is added after the last 
repetition. 

• TYPE II SINGLE-SEGMENT 
SOMATIC DYSFUNCTION 

Upper Thoracic Region (T1-T4) 
(Examples T3 ESRRR or T3 FSRRR) 
1. Patient position: seated, with feet on the 

floor. 
2. Physician position: standing behind the pa

tient and to the side of the motion barriers 
(i.e., physician stands to the left). 

3. Technique: 
a. The physician's hand closest to the pa

tient's spine monitors the somatic dys-
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function at the involved vertebra on the 
transverse process (i.e., physician's right 
hand monitors at T3 left transverse pro
cess). 

b. The physician's other hand holds the pa
tient's head, or the arm is wrapped around 
it turban-style to control its motion and 
to provide a resistance to the patient's mo
tion. 

c. The patient's neck is either flexed or ex
tended to its motion barrier, while the 
physician monitors at the vertebra being 
treated. 

d. The patient's head is then side-bent and 
rotated into the barriers to motion (side-
bent and rotated left) until localized to the 
monitored somatic dysfunction (Fig. 38-
2). 

e. The patient is instructed to side-bend or 
rotate his head toward the freedom of mo
tion (Fig. 38-3) for 3 to 5 seconds. 

f. The physician provides isometric resis
tance, producing a static contraction. 

g. The patient is directed to relax. This is 
maintained for 3 to 5 seconds typically 
but may be slightly longer if necessary. 

h. The physician further side-bends and ro
tates the patient's neck into the barrier di
rections until motion is felt at the new bar
rier. 

i. The procedure is repeated at least three 
times. 

j. A passive stretch is added after the last 
repetition. 

Middle and Lower Thoracic Region 
(Example T7 F SL RL or T7 E SL RL) 
1. Patient position: seated, with the feet on the 

floor. 

• FIG. 38-3 Muscle energy treatment for an upper tho
racic type II somatic dysfunction. The barriers to flexion 
have been engaged, with left rotation and side-bending 
of the patient's head. 

• FIG. 38-1 Muscle energy treatment for a type I group 
curve, convex right. 

• FIG. 38-2 Muscle energy treatment for an upper tho
racic type II somatic dysfunction. 
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2. Physician position: standing behind the pa
tient and to the side of the motion barriers 
(i.e., physician stands to the right). 

3. Technique: 
a. The physician's finger is placed on the in

volved vertebra at the transverse process 
to monitor the somatic dysfunction (i.e., 
physician's left hand monitors at T7 right 
transverse process). 

b. The physician places the forearm of his 
other arm on the patient's shoulder on the 
barrier side (i.e., physician's right arm on 
patient's right shoulder) He may use his 
axilla instead of the forearm. 

c. The patient is flexed or extended to the mo
tion barrier. Extension may be achieved by 
asking the patient to sit up straight or to 
stick his abdomen out (Fig. 38-4). Flexion 
is achieved by having the patient slump 
forward (Fig. 38-5). Motion should be lo
calized to the involved segment. 

d. With the axilla or arm that is on the pa-

• FIG. 38-4 Muscle energy treatment for a flexion type 
II somatic dysfunction of the middle and lower thoracic 
region. The barriers to extension have been engaged, 
with right rotation and side-bending of the patient. 

tient's shoulder, the physician side-bends 
and rotates the patient into the motion 
barriers at the involved segment (i.e., side-
bends and rotates the patient to the right). 

e. If the dysfunction is low enough that side-
bending unbalances the patient, a transla-
tory force in the opposite direction may 
be used to keep the patient stable on the 
table. 

f. The patient is instructed to side-bend or 
rotate his shoulder toward a freedom of 
motion for 3 to 5 seconds. 

g. The patient is directed to relax. This is 
maintained for 3 to 5 seconds typically 
but may be slightly longer if necessary. 

h. The physician further side-bends and ro
tates the patient's torso into the barrier 
directions until motion is felt at the new 
barrier. 

i. The procedure is repeated at least three 
times. 

j. A passive stretch is added after the last 
repetition. 

• FIG. 38-5 Muscle energy treatment for an extension 
type II somatic dysfunction of the middle and lower tho
racic region. The barriers to flexion have been engaged, 
with right rotation and side-bending of the patient. 
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Thoracic Counterstrain Techniques 
Eileen L. DiGiovanna 

S o m e of the counterstrain tenderpoints corre
spond to vertebral segment dysfunctions. As in 
other areas of the body, when counterstrain 
treatment is used in the thoracic spine, the posi
tions are held for 90 seconds. The patient is re
turned to a neutral position slowly, without any 
muscle contraction on his part, and the tender 
point is reassessed. 

• ANTERIOR TENDER POINTS 
Figure 39-1 shows the locations of the anterior 
tender points for the thoracic spine. All anterior 
tender points are treated with flexion as the 
major movement in positioning. Fine-tuning of 
the position will be by side-bending and/or rota
tion. 

• UPPER THORACIC SPINE (T1-T4) 
1. Patient position: supine. The head and 

upper torso rest on the physician's knee so 
that the upper thoracic spine is flexed to the 
desired level. 

2. Physician position: standing at the head of 
the table and resting his knee on the table. 
One hand monitors the tender point. 

3. Technique: Pure flexion is usually all that is 
necessary. However, some slight side-bend
ing and rotation modification may help local
ize and reduce the point tenderness (Fig.39-
2). 

• MID-THORACIC SPINE (T5-T8) 
Mid-thoracic dysfunctions may require such 
marked flexion that flexion of the upper body 

alone may not be sufficient. Flexion may be in
creased if the patient's hips are bent and the 
spine is allowed to flex from the lumbar area 
into the lower thoracic area. 

1. Patient position: supine, upper body sup
ported by pillows, hips bent to 90 degrees, 
with lower legs resting on the physician's 
knee. 

2. Physician position: at the side of table, one 
foot on the table with the knee bent, support
ing the patient's lower legs on her thigh. 

3. Technique: Patient is flexed up by bringing 
the knees toward the abdomen while moni
toring the tender point. When tenderness is 
relieved, the position is held for 90 seconds. 

Modifications: 

1. The technique may be performed with the 
patient in a lateral recumbent position with 
hips and knees flexed; the physician flexes 
the patient's torso until the tender point is 
relieved. 

2. Another alternative is similar to that used for 
the upper thoracics, with the upper back sup
ported by the physician's knee (Fig. 39-3). 

• LOWER THORACIC SPINE (T9-L1) 
1. Patient position: supine, with knees and 

hips flexed and supported by the physician's 
knee. A pillow may be placed under the hips 
and upper back to aid flexion if necessary. 

2. Physician position: standing at the side of 
the table next to the side of the tender point, 
one foot on the table and supporting the pa
tient's legs. 
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• F I G . 39-2 Counterstrain technique for anterior tender 
points: upper thoracic spine. 

• F I G . 39-3 Counterstrain technique for anterior tender 
points: mid-thoracic spine. 

3. T e c h n i q u e : The patient's knees and hips are 
flexed and the physician supports the pa
tient's thighs on her thigh. Pressure is applied 
cephalad as the knees are rotated toward the 
side of dysfunction (Fig. 3 9 - 4 ) . 

Posterior Tender Points 
Figure 39-5 shows the locations of the posterior 
tender points. All posterior tender points are 
treated in extension with the patient prone. The 

• F I G . 39-4 Counterstrain technique for anterior T10 
tender point: knees rotated to side of tender point. 

• F I G . 39-1 Locations of anterior thoracic tender points. 
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• F I G . 39-5 Locations of posterior tender points: tho
racic spine. 

• F I G . 39-6 Counterstrain technique for posterior tender 
points: upper thoracic spine. 

• F I G . 39-7 Counterstrain technique for posterior tender 
point: mid-thoracic spine. Tender point is to the right; 
slight rotation is induced to the left. 

patient's position varies only so that motion may 
be localized to a given point. 

• UPPER THORACIC SPINE (T1 -T2) 

1. Patient position: prone, with arms at his 
side. 

2. Physician position: standing on the side of 
the patient opposite the tender point. 

3. Technique: One hand supports the patient's 
chin; the other hand monitors the tender 

• F I G . 39-8 Counterstrain technique for tender point of 
lower thoracic spine. 
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point on the opposi te side of the sp inous p ro 

cess. The head and neck are ex tended to the 

involved segment (Fig. 39-6) . Rotation and 

s ide-bending will be away from the point . 

• MID-THORACIC SPINE (T3-T5) 

1 . Patient pos i t ion: same as described, except 

the arms are extended over the head. 

2. Physic ian posi t ion: s tanding at side of pa

tient opposi te the side of the tender point . 

3. Technique: same as descr ibed (Fig. 39-7) , 

wi th slight rotat ion. 

• LOWER THORACIC SPINE (T6-L2) 

1. Patient pos i t ion: p rone , a rms extended 

above head. 

2. Physic ian posit ion: s tanding at side of pa

tient opposi te the side of the tender point. 

The cephalad (with respect to the patient) 

h a n d suppor t s the patient 's axilla on the side 

of the tender point . 

3. Technique: Rotation and s ide-bending are 

induced th rough pull on the axilla to the op

posite side and cephalad, with care not to 

irritate the skin and other tissue. Extension 

may be facilitated by placing pillows under 

the patient 's chest (Fig. 39-8) . 

Modification: 

The physician may use the pelvis to increase 

the rotat ion of a sp inous process that is already 

rotated to one side. This relieves a tender point 

directly on the sp inous process. 
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C H A P T E R 

Facilitated Positional Release 
Stanley Schiowitz 

Facil i tated Positional Release in the thoracic re
gion may be performed with the patient in either 
a seated position or in a prone position. If the 
patient is treated in a prone position, use of a 
pillow will be necessary. The pillow is placed 
under the patient's abdomen or head and neck 
to assist in flattening the thoracic kyphosis. 

• SUPERFICIAL MUSCLE 
HYPERTONICITY (LEFT POSTERIOR 
REGION OF T7 VERTEBRA) 

1. Patient position: seated. 
2. Physician position: standing behind and to 

the side of the involved muscle (the left of 
the patient). 

3 Technique: 
a. The physician places his right index finger 

on the site of the dysfunction. 
b. The physician's left arm is placed on the 

patient's left shoulder with the elbow at 
the lateral aspect to allow direction and 
control of the patient's motion. The physi
cian's forearm rests behind the patient's 
neck. 

c. The patient is instructed to sit up straight 
until the thoracic kyphosis flattens 
slightly. 

d. If necessary, the patient is told to push 
his chest out until backward bending is 
created up to the monitoring finger, for 
further flattening of the thoracic spine. 

e. The physician applies compression with 
his forearm near the patient's neck. The 
vector of force is aimed straight down par
allel to the spine (Fig. 40-1) . 

f. Maintaining the backward bending and 

compression, the physician creates side-
bending down to the monitoring finger 
by pressing down with his left arm (Fig. 
40 -2 ) . 

g. The position is held for 3 seconds and 
then released. 

h. The dysfunction is reevaluated. 

• SOMATIC DYSFUNCTION—T7 
ES LR L 

1. Patient position: seated. 
2. Physician position: standing behind and to 

the side of the dysfunction (the left of the 
patient). 

3. Technique: 
a. The physician's monitoring finger is at the 

posterior transverse process. 
b. The physician's left arm is placed on the 

patient's left shoulder with the elbow at 
the lateral aspect to allow direction and 
control of the patient's motion. The physi
cian's forearm rests behind the patient's 
neck. 

c. The patient is instructed to sit up straight 
until the thoracic kyphosis flattens 
slightly. 

d. If necessary, the patient is told to push 
his chest out until backward bending is 
created up to the monitoring finger, for 
further flattening of the thoracic spine. 

e. The physician applies compression with 
his forearm near the patient's neck. The 
vector of force is aimed straight down par
allel to the spine. 

f. Maintaining the backward bending and 
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compression, the physician creates side-
bending down to the monitoring finger by 
pressing down with his left arm, to in
crease extension and add rotation to the 
left side-bending component, 

g. The position is held for 3 seconds and then 
released. The dysfunction is reevaluated. 

To treat a flexion dysfunction (T7 F S R L ) , flex
ion of spine is added after the compressive 

• FIG. 40-3 Facilitated positional release treatment for 
T3 extension somatic dysfunction, patient prone. The 
physician applies a caudad and parallel pull, creating 
compression and side-bending. 

forced is applied. Side-bending and rotation are 
introduced to the left down to the dysfunction. 
Otherwise the technique is the same as for an 
extension dysfunction. 

• PRONE TECHNIQUE—T3 ESR R 

1, Patient position: prone. 
2. Physician position: standing beside the 

table, opposite the side of the dysfunction. 

• FIG. 40-4 A torsional motion is added, turning the 
shoulder upward and creating compression, side-bend
ing, and rotation. 

206 SECTION IV • THORACIC SPINE 

• F IG . 40-1 Facilitated positional release treatment for 
thoracic superficial muscle hypertonicity; application of 
compression at the left cervico-thoracic junction. 

• FIG. 40-2 Facilitated positional release treatment for 
thoracic superficial muscle hypertonicity; left side-bend
ing added. 
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Technique: 

a. The physician places the index finger of 

his cephalad h a n d at the posterior t rans

verse process of T3 . W i t h the pat ient 

prone , mild flattening of the thoracic ky

phosis is usually created. If not , a pil low is 

placed under the patient 's head and neck. 

b . Wi th his caudad hand , the physician 

grasps the patient 's shoulder over the ac

romion process. Wi th his h a n d on the su

perior aspect of the shoulder girdle, he 

pulls the shoulder , parallel to the table and 

toward the patient 's feet, unti l force is felt 

at the moni tor ing finger (Fig. 40-3) . This 

creates right s ide-bending. 

c. Maintaining this force, the physician 

straightens u p , thereby pul l ing the pa

tient 's shoulder backward off the table, 

creating right rotation. 

d. These combined mot ions create compres

sion, extension, s ide-bending, a n d rota

t ion up to the moni to r ing finger (Fig. 

40-4) . 

e. The posi t ion is held for 3 seconds, then 

released; the dysfunction is reevaluated. 

This technique , wi th the pat ient in the p rone 

posi t ion, can be used to treat hyper tonic muscles 

of the thoracic region and u p p e r lumbar region. 

The physician places the index finger at the site 

of hypertonici ty and creates the same forces 

d o w n to the moni tor ing finger. For lower verte

brae, the flattening of the region may be created 

by placing a pil low u n d e r the abdomen . 
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C H A P T E R 

Still Techniques 
Dennis ]. Dowling 

This chapter describes Still techniques for treat
ing somatic dysfunctions of the thoracic spine. 
Type I (regional) and type II (segmental, single) 
somatic dysfunctions occur within the thoracic 
region and are treated by positioning into the 
directions of ease of the diagnostic components. 

Tl and possibly T2 may be treated in much 
the same manner as the typical cervical vertebral 
somatic dysfunctions, with the exception that 
the rotation and side-bending are into the same 
direction. Although the primary position of ap
plication is with the patient seated, the patient 
may also be treated in the side-lying position. 
Compression is used for both. Occasionally, the 
portion of the treatment involving movement to
wards the barriers may result in an articulatory 
"pop." The descriptions are for the specific side-
bending and rotation components with flexion 
and extension as modifications into the appro
priate directions. 

• TYPE II T1 SOMATIC 
DYSFUNCTION (T1 SL 

RL)—PATIENT SEATED 
1. Patient position: seated. 
2. Physician position: standing facing the pa

tient; closer to the side of the dysfunction 
(right side in this example). 

3. Technique: 
a. The physician places the pad of the index 

or middle finger of his monitoring (right) 
hand on the side of the posterior trans
verse process of the somatic dysfunction 
(the right finger contacts the patient's left 
Tl transverse process in this example). 
The palm of that hand contours to the pa
tient's (left) shoulder. 

b. The physician places the palm of his other 
hand on top of the patient's head with the 
fingers contouring to the patient's head. 

c. The physician side-bends the patient's 
head towards the monitoring finger at the 
posterior transverse process. Simultane
ously, slight rotation towards the posterior 
transverse process is introduced. Slight 
flexion or extension is added, depending 
on the diagnosis of the dysfunction, finish
ing the position into the relative freedoms 
of the somatic dysfunction (Fig. 41-1) . 

d. The physician puts approximately 5 
pounds of downward pressure toward the 
floor with the hand on the top of the pa
tient's head towards the monitoring finger. 
There should be relaxation of the palpated 
soft tissue noted. 

e. While maintaining the compression, the 
head is gently carried through sagittal 
plane neutral and towards the flexion or 
extension barrier, then through neutral 
position and into the barrier directions 
(side-bending right and rotating right in 
this case). 

f. The patient's head and neck are brought 
back to the neutral position and the Tl 
joint is reassessed. 

• UPPER THORACIC TYPE II 
SOMATIC DYSFUNCTION (T3 SR 

RR)—PATIENT SEATED 

1. Patient position: seated. 
2. Physician position: standing in front of and 

facing the patient. 
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• F I G . 41-1 T1 Somatic dysfunction (T1 SL R L ) , seated. 

3. Technique: 
a. Both of the physician's forearms are placed 

on the patient's shoulders as close to the 
patient's neck as is possible. 

b. The physician places the pad of his index 
or middle finger of his monitoring hand 
on the transverse process on the side of 
the side-bending/rotation component of 
the somatic dysfunction (the left finger 
contacts the patient's T3 right transverse 
process in this example). 

c. The physician introduces a downward 
pressure through the patient's shoulders 
with slightly more pressure exerted on the 
side of the dysfunction. The proximal part 
of the physician's forearm on the involved 
side, which is anterior to the patient's 
shoulder, pushes the shoulder on that side 
posterior. These motions introduce side-
bendmg and rotation into the direction of 
the relative freedoms. 

d. Slight flexion or extension is added, de
pending on the diagnosis of the dysfunc
tion, finishing the position into the relative 
freedoms of the somatic dysfunction (Fig. 
41-2) . 

e. The physician puts approximately 5 
pounds of downward pressure with both 
forearms on the patient's shoulders to
wards the monitoring finger. 

f. While maintaining the compression, the 
patient's upper body is gently carried 

• F I G . 41-2 Upper thoracic type II somatic dysfunction 
(T3 SR R r ) , patient seated (physician anterior to patient). 

through the sagittal plane neutral and to
wards the flexion or extension barrier, 
then through neutral position and into the 
other barrier directions (side-bending left 
and rotating left in this case), 

g. The patient's body is brought back to the 
neutral position and the thoracic somatic 
dysfunction is reassessed. 

• THORACIC TYPE II SOMATIC 
DYSFUNCTION (T6 SR 

RR)—PATIENT SEATED (PHYSICIAN 
POSTERIOR TO PATIENT) 

1. Patient position: seated. 
2. Physician position: standing behind the pa

tient. 
3. Technique: 

a. The physician places the pad of his index 
or middle finger of his monitoring hand 
on the transverse process on the side of 
the side-bending/rotation component of 
the somatic dysfunction (the right finger 
contacts the patient's T6 right transverse 
process in this example) .The palm of that 
hand contours to and supports the pa
tient's back. 

b. The patient is instructed to take his or her 
hand on the side of the somatic dysfunc
tion and reach anteriorly and across to 
hold the contralateral shoulder. 
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The physician places his axilla on the con

tralateral shoulder and reaches the n o n -

moni to r ing h a n d anterior and across to 

h o l d the shoulder on the side of the dys

function (the physician's left axilla is on 

the patient 's left shoulder and the physi

cian's left h a n d is u p o n the patient 's right 

shoulder) . 

The physician s ide-bends and rotates the 

pat ient d o w n to and toward the posterior 

transverse process. The physician can fur

ther exaggerate this if necessary unti l soft

ening of the under ly ing tissue is noted . 

Slight flexion or extension is added , de

p e n d i n g on the diagnosis of the dysfunc

tion, finishing the posi t ion into the rela

tive freedoms of the somatic dysfunction 

(Fig. 41-3) . 

The physician pu t s d o w n w a r d compres 

sion wi th the contacts of the pa lm of his 

(left) h a n d and (left) axilla that are on the 

patient 's shoulders unti l further soft tissue 

is no ted at the moni to r ing finger. 

Whi le mainta in ing the compress ion, the 

patient 's body is gently carried th rough 

sagittal p lane neutra l and towards the flex-

i F I G . 4 1 - 3 Thoracic type II somatic dysfunction (T6 SR 

patient seated (physician posterior to patient). 

ion or extension barrier, then through 

neutral posit ion and into the barrier direc

tions (s ide-bending left and rotating left 

in this case), 

h. The patient 's body is b rought back to the 

neutral posit ion and the thoracic somatic 

dysfunction is reassessed. 

• LOWER THORACIC TYPE II 
SOMATIC DYSFUNCTION (T9 SR 

RR)—PATIENT SEATED (PHYSICIAN 
ANTERIOR TO PATIENT) 

1. Patient posi t ion: seated. 

2. Physic ian posi t ion: s tanding facing the pa

tient. 

3 . Technique: 

a. The physician places the pad of the index 

or middle finger of his moni tor ing hand 

at the posterior transverse process of the 

somatic dysfunction by passing the moni 

toring h a n d benea th the patient 's axilla 

and then posteriorly to the patient 's back 

(the left finger contacts the patient 's right 

T9 transverse process in this example). 

The pa lm of that h a n d contours to and 

suppor t s the patient 's back in this region. 

b. The physician places the forearm of his 

opposi te arm on the patient 's contralateral 

shoulder as close to the patient 's neck as 

possible (the physician's right forearm is 

on the patient 's left shoulder in this ex

ample) . 

c. The physician rotates and side-bends the 

patient 's body towards the moni tor ing fin

ger unti l tissue relaxation is noted. Slight 

flexion or extension is added, depending 

on the diagnosis of the dysfunction, finish

ing the posi t ion into the relative freedoms 

of the somatic dysfunction. 

d. The physician puts approximately 5 

p o u n d s of downward pressure with the 

a rm on top of the patient 's shoulder to

wards the moni tor ing finger creating 

compress ion (Fig. 41-4) . 

e. Whi le mainta ining the compression, the 

body is gently carried through neutral p o 

sition and into the barrier directions (side-

bend ing left and rotat ing left in this case). 

f. The patient 's body is b rought back to the 

neutral posi t ion and the thoracic somatic 

dysfunction is reassessed. 
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• F I G . 4 1 - 4 Lower thoracic type II somatic dysfunction 
(T9 5R RR), patient seated (physician anterior to patient). 

• LOWER THORACIC TYPE II 
SOMATIC DYSFUNCTION (T9 SR 

RR)—PATIENT SEATED (PHYSICIAN 
ANTERIOR TO PATIENT) 
ALTERNATIVE 

1. Patient posi t ion: seated. 

2. Physician posit ion: s tanding anterior to pa

tient. 

3 . Technique: 

a. The patient places the palms of bo th 

hands on his lap and leans slightly for

ward. 

b. The physician reaches his hands benea th 

bo th of the patient 's axillae laterally, then 

passes them behind the pat ient and then 

places the pads of his index or middle fin

gers of bo th hands at the transverse p ro 

cesses either at or one segment be low the 

level of the somatic dysfunction (the fin

gers contact the same level if it is a flexion 

and one level below if it is an extension 

somatic dysfunction). The palms of the 

hands and the remaining fingers con tour 

to and suppor t the patient 's back. 

c. The patient 's head and shoulders rest on 

the physician's chest. The physician's 

uppe r arm/shoulder on the side of the so

matic dysfunction m a k e contact wi th the 

patient 's shoulder on that side. 

d. The patient 's body is rotated backwards 

on the side of the poster ior transverse p ro 

cess by drawing the transverse process on 

the opposi te side forward. Side-bending 

is created by the physician 's a rm on the 

opposi te side lifting the opposi te axilla 

u p w a r d s . 

e. The physician draws the fingers and h a n d 

toward himself creating flexion or exten

sion. (The fingers on the same level as the 

somatic dysfunction will create relative 

flexion. W h e n the fingers are be low the 

level of the somatic dysfunction, this will 

create relative extension at the dysfunc

tion level.) 

f. The physician pu t s approximate ly 5 

p o u n d s of d o w n w a r d pressure wi th the 

u p p e r a rm/shoulder that is in contact wi th 

the patient 's shoulder on the somatic dys

function side. 

g. Whi le mainta ining the compress ion, the 

body is gently carried t h rough neut ra l p o 

sition, anter ior pressure on the transverse 

processes is released and the region is 

b rough t into the barrier direct ions (rota

t ion and s ide-bending left in this case) 

(Fig. 41-5) . 

h. The patient 's b o d y is b rough t back to the 

neutral posi t ion and the thoracic somatic 

dysfunction is reassessed. 

• LOWER THORACIC TYPE II 
SOMATIC DYSFUNCTION (T8 SR 

RR)—PATIENT LATERAL 
RECUMBENT 

1. Patient pos i t ion: lying on side wi th somatic 

dysfunction side up . 

2 . Physic ian posi t ion: s tanding beside the 

table facing the patient . 

3 . Technique: 

a. The patient 's a rm on the side of the so

matic dysfunction is flexed and abduc ted 

and the h a n d i s placed on his or her o w n 

neck. 

b . The physician places his cephalad a rm 

(the one closer to the patient 's head) 

th rough the open ing created by the pa-
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• F I G . 4 1 - 5 Lower thoracic type II somatic dysfunction 
(T9 SR R r ) , patient seated (physician anterior to patient) 
alternative. 

tient 's bent a rm and places the pa lm and 

fingers of that h a n d over the scapula on 

that side. 

c. The physician places the pad of his index 

or middle finger of the other (caudad) 

moni to r ing h a n d on the poster ior t rans

verse process at the level of the somatic 

dysfunction (the left finger contacts the 

pat ient 's right poster ior T8 transverse p ro 

cess in this example) . The pa lm and fin

gers of this h a n d con tour to the patient 's 

b o d y and mainta in posi t ion of the t runk 

th roughou t m u c h of the t reatment . The 

physician may rest his e lbow or forearm 

on the pat ient 's iliac crest on that side as 

well (left e lbow on right h ip) . 

d. Flexion or extension is added , depend ing 

on the diagnosis of the dysfunction. If the 

somatic dysfunction is a flexion dysfunc

tion, the physician uses the h a n d on the 

patient 's shoulder and scapula to first in

t roduce flexion of the spine to that level. 

If the direct ion of the somatic dysfunction 

is extension, then the physician initially 

pushes the patient 's shoulder posteriorly. 

e. By push ing the patient 's shoulder poste

riorly, the physician rotates the patient 's 

b X f c > o \ A j U N G , b o 

• F I G . 4 1 - 6 Lower thoracic type II somatic dysfunction 
(T8 SR R r ) , patient side-lying (physician anterior to pa
tient). 

u p p e r body towards the direction of the 

freedom of mot ion of the somatic dysfunc

tion. Compress ion (approximately 5 

p o u n d s of pressure) and s ide-bending are 

in t roduced by the physician using his 

cephalad a rm to push the patient 's shoul

der (right in this example) toward the pos

terior transverse process by finishing the 

posi t ioning into the relative freedoms of 

the somatic dysfunction. (Fig. 41-6) 

f. Whi le mainta ining the compression, the 

physician uses his caudad arm on the pa

tient's h ip and rolls the pelvis posterior. 

The cephalad h a n d and a rm pull the pa

tient's shoulder anteriorly and the scapula 

up toward the patient 's head and reverses 

the flexion or extension (s ide-bending left 

and rotat ing left in this case into the bar

rier directions) 

g. The patient 's body is b rought back to the 

neutra l posi t ion and the thoracic somatic 

dysfunction level is reassessed. 

• T H O R A C I C T Y P E I G R O U P C U R V E 

S O M A T I C D Y S F U N C T I O N (T1-9 N 

S R R L ) — P A T I E N T S E A T E D 

1. Patient posi t ion: seated. 

2. Physic ian posi t ion: s tanding facing the pa

tient. 
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3. Technique: 

a. Both of the physician's forearms are placed 

on the patient 's shoulders as close to the 

patient 's neck as is possible. 

b. The physician places the pad of his index 

or middle finger of his moni tor ing h a n d 

on the transverse process on the side of 

the apex of the group curve on the convex 

side (the right finger contacts the patient 's 

T5 left transverse process in this example) . 

c. The physician in t roduces a d o w n w a r d 

• F I G . 4 1 - 7 Thoracic type I group curve somatic dysfunc
tion (T1-9 N SR R l ) , patient seated (physician anterior to 
patient). 

pressure th rough the patient 's shoulders 

with slightly more pressure exerted on the 

side of the g roup curve s ide-bending (phy

sician's left a rm pushes the patient 's right 

shoulder d o w n w a r d s in this example) . Si

mul taneously , the physician's o ther a rm 

pushes the patient 's o ther shoulder poste

riorly creat ing rotation opposi te to side-

bend ing (physician's right a rm pushes the 

patient 's left shoulder posteriorly in this 

example) . 

d. The patient is kept in neutra l while the 

physician pu t s bilateral compress ion 

th rough the patient 's shou lders towards 

the g roup curve apex (Fig. 41-7) . 

e. Whi le mainta in ing the compress ion, the 

patient 's uppe r b o d y is gently carried into 

the s ide-bending and rotat ion barrier di

rections (s ide-bending left and rotat ing 

right in this case). 

f. The patient 's body is b rough t back to the 

neutra l posi t ion and the g roup curve is 

reassessed. 
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C H A P T E R 

PINS Techniques For The Thoracic 
Spine 
Dennis ]. Dowling 

This chapter describes PINS techniques for 
treating somatic dysfunctions of the thoracic re
gion. The examples provided are not the only 
ones that are possible (Fig. 42 -1 ) . However, they 
are fairly common. Occasionally, patterns in the 
thoracic region may continue into or from adja
cent regions. The patient is most commonly 
treated in the prone position but could be treated 
seated. The physician should be positioned com
fortably facing the region to be treated or along
side the table. The principles and methods of 
PINS can be applied: 

1. Locate a sensitive point in the region of the 
symptoms. 

2. Analyze the structures that are deep to that 
point 

3. Locate another sensitive point at the other 
end of a connecting structure (i.e., muscle, 
ligament, nerve, etc.). The more sensitive 
point is the primary point and the less sensi
tive point is the endpoint. 

4. Apply inhibitory pressure to both points for 
30 seconds or more. The soft tissue at the 
more sensitive point will typically lessen in 
tension. 

5. Beginning at the more sensitive of the two 
points, locate another sensitive point approx
imately 2 to 3 centimeters toward the less 
sensitive point. 

6. Repeat the procedure progressively toward 
the endpoint. 

7. Reassess the status of the dysfunction. Deter
mine if additional treatment or the applica
tion of other modalities is necessary 

• RHOMBOIDS/SERRATUS 
POSTERIOR SUPERIOR 

1. Technique: 
a. The physician places the pad of his index 

or middle finger on the medial border of 
the scapula. A finger of the physician's 
other hand locates a sensitive point supe
rior and medial to that point near the spi
nous processes. 

b. The pattern of intervening points is usu
ally straight but the depth of pressure may 
indicate the muscles involved (deeper is 
the serratus and the rhomboids are more 
shallow). 

2. Clinical Correlation: 
a. Neck pain 
b. Back pain 

• PARAVERTEBRAL MUSCLES 
1. Technique: 

a. The physician places the pad of his index 
or middle finger lateral to the spinous pro
cesses. A finger of the physician's other 
hand locates a sensitive point either ceph-
alad or caudad. The point may be at the 
level medial to the twelfth rib. 

b. The pattern of intervening points is gener
ally slightly curved or straight (muscle pat
tern). 

2. Clinical Correlation: 
a. Back pain 
b. Flank pain 
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• F I G . 4 2 - 1 PINS thoracic point patterns; 7, rhomboids/ 
serratus posterior superior; 2, paravertebral muscles; 3, 
serratus posterior inferior; 4, trapezius. 

(1) Nephroli thiasis (can mimic or be re

lated to renal calculi) 

(2) Cholelithiasis/cholecystitis (on the right) 

• SERRATUS POSTERIOR INFERIOR 

1. Technique: 

a. The physician places the pad of his index 

or middle finger on a point in the lower 

thoracic region lateral to the transverse 

processes. A lateral sensitive point may be 

found at a h igher and m o r e lateral posit ion 

in the rib cage, 

b. The pat tern of in tervening po in t s is gener

ally straight (muscle pat tern) bu t may be 

slightly zigzag in following the course of 

the knife-like serratus muscles . 

2. Clinical Correlation: 

a. Back pa in 

b . Rib pa in 

c. Flank pain 

• TRAPEZIUS 

1. Technique: 

a. The physician places the pad of his index 

or middle finger laterally near the u n d e r 

side of the spine of the scapula. A finger 

of the physician's o ther h a n d locates a sen

sitive point medially near the sp inous p ro 

cess of T12 . 

b. The pa t te rn of intervening poin ts gener

ally follows the lateral bo rde r of the t rape

zius. 

2. Clinical Correlation: 

a. Back pain 

b . Shoulder pain 
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C H A P T E R 

Thoracic Spine Thrusting 
Techniques 
Eileen L. DiGiovanna, Dennis J. Dowling, Barry S. Erner, and Paula D. 
Scariati 

T h i s chapter describes high-velocity, low-am
plitude thrusting techniques for treating somatic 
dysfunctions of the thoracic spine by re
gion—upper, middle, and lower spine. For most 
of the techniques, the patient is supine; a varia
tion is illustrated in which the patient is seated. 

The technique described for the mid-thoracic 
spine may be used for any area of the thoracic 
spine that is amenable to using it. The reason to 
use the other types of techniques is because of 
the fact that sometimes the upper or lower tho
racic spine is arched away from the table surface 
and firm contact of the physician's hand and the 
spine with the table surface is difficult. Flexing 
the upper or lower areas brings them in closer 
contact with the table. The physician should use 
his or her judgment as to which technique to 
use. 

• UPPER THORACIC SOMATIC 
DYSFUNCTION (T1-T3) 

1. Patient position: supine. 
2. Physician position: standing at the side of 

the table opposite the side of the posteriorly 
rotated transverse process. 

3. Technique: 
a. The patient places his clasped hands be

hind his neck and approximates his el
bows. The physician places his thrusting 
hand on the elbows and his chest over the 
dorsum of the hand. 

b. The physician palpates the restricted seg

ment with his fulcrum hand and rests its 
posterior transverse process on the thenar 
eminence of the fulcrum hand. 

c. With his other hand, the physician grasps 
the patient's elbows and rolls the patient 
slightly toward his feet so the transverse 
process more firmly rests upon the physi
cian's thenar eminence. 

d. The patient is asked to inhale deeply and 
then exhale completely. 

e. At the end of exhalation, the physician ex
erts a rapid anteroposterior thrust through 
the patient's arms onto the transverse pro
cess resting on his thenar eminence (Fig. 
43-1) . 

f. The somatic dysfunction is reassessed. 

• MID-THORACIC SOMATIC 
DYSFUNCTION 

1. Patient position: supine. 
2. Physician position: standing at the side of 

the table opposite the side of the dysfunction. 
3. Technique: 

a. The patient crosses his arms over his 
chest. The arm on the side of the posterior 
transverse process is the arm that is placed 
uppermost. The arms should not inter
twine, but the uppermost should rest on 
the lower 

b. The physician side-bends the patient's 
upper torso down to the region of the dys
function and away from the posterior 
transverse process. 
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• F I G . 4 3 - 1 High-velocity low-amplitude thrusting tech
nique for upper thoracic somatic dysfunction. 

c. The physician palpates the restricted seg

men t and rests its posterior transverse 

process on the thenar eminence of his ful

c rum hand (Fig. 43-2) . 

e. Wi th his other hand , the physician grasps 

the patient 's elbows and rolls the patient 's 

body forward and creates a greater contact 

onto his thenar eminence. The physician 

places his chest over his own thrus t ing 

hand , which rests on the patient 's elbows. 

f. The physician may exert a slight amoun t 

of downward pressure to spr ing slightly 

onto the somatic dysfunction to j u d g e the 

• F I G . 4 3 - 3 Downward thrust on mid-thoracic segment. 

• F I G . 4 3 - 2 Hand placement for mid-thoracic high-ve
locity low-amplitude thrusting technique. 

accuracy of localization in prepara t ion for 

the thrust . 

g. The patient is ins t ructed to inhale deeply 

and exhale completely. 

h. At the end of full exhalat ion, the physician 

exerts a rapid d o w n w a r d thrus t t h rough 

the patient 's a rms into the transverse p ro 

cess resting on his thenar eminence (Fig. 

43-3) . Control led body weight is used as 

the thrust ing force on to the physician's 

h a n d and forearm and th rough these to 

the patient 's body . 

i. The somatic dysfunction is reassessed. 

Note: This technique has the colloquial title of 

"Kirksville Krunch" in honor of the first school of 

osteopathy. 

• LOWER THORACIC SOMATIC 
DYSFUNCTION 

1. Patient pos i t ion: supine . 

2. Physic ian posi t ion: s tanding at the side of 

the table opposi te to the side of the poste

riorly rotated transverse process. 

3 . Technique: 

a. The patient crosses his a rms over his 

chest. The u p p e r a rm is the a rm on the 

side of the posterior transverse process. 

b. The physician palpates the restricted seg

m e n t and rests its poster ior transverse 

process on the thenar eminence of his ful

c rum hand . 
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• FIG. 43-4 High-velocity low-amplitude thrusting tech
nique for lower thoracic somatic dysfunction. 

c. With his other hand, the physician grasps 

the patient behind the shoulders and cra

dles him, creating and localizing flexion 

down to the restricted segment. 

d. The physician places his chest on top of 

the patient's crossed arms. A thin pillow 

may be placed between the patient's arms 

and the physician's chest. 

e. The physician may exert a slight amount 

of downward pressure to spring slightly 

onto the somatic dysfunction to judge the 

accuracy of localization in preparation for 

the thrust. 

f. The patient is asked to inhale fully, and 

then exhale completely. 

g. At the end of exhalation, the physician 

rolls the patient over his thenar eminence 

and exerts a rapid thrust, creating a vector 

force through to the posterior transverse 

process (Fig. 43-4) . 

h. The somatic dysfunction is reassessed. 

• ALTERNATIVE TECHNIQUES FOR 
THORACIC SOMATIC 
DYSFUNCTION 

Alternative 1 

1. Patient position: on the table reclined with 

back supported by the physician's knee and 

thigh. 

2. Physician position: standing at the head of 

the table, with one knee on the table. 

3. Technique: 

a. The physician places his knee under the 

posterior transverse process of the re

stricted segment. 

b. The patient is instructed to reach back and 

grasp his hands together around the phy

sician's waist. 

c. The physician grasps the patient beneath 

the scapulae bilaterally. 

d. The patient is asked to inhale fully, then 

exhale completely. 

e. At the end of exhalation, the physician 

exerts an upward cephalad traction force 

with his hands while simultaneously roll

ing the patient over his knee (Fig. 

43-5) . 

f. The somatic dysfunction is reassessed. 

Alternative 2 

1. Patient position: seated on a stool or table 

with his feet flat on the floor. 

2. Physician position: standing behind the pa

tient. 

3. Technique: 

a. The physician places his foot on the side 

of the patient's posterior transverse pro

cess onto the table or stool. 

• FIG. 43-5 Alternative thrusting technique for thoracic 
spine somatic dysfunction, patient supine. 
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b. A pillow is placed between the posterior 
transverse process of the somatic dysfunc
tion and the physician's bent knee for 
comfort. 

d. The patient is instructed to interlock his 
fingers of both hands behind his neck. 

e. The physician localizes the posterior 
transverse process and places his knee on 
it (with the right knee for a right-sided 
lesion). 

f. The physician grasps the patient's fore
arms by sliding his arms underneath the 
patient's axillae and holding on the dorsal 
surface of the patient's wrists. 

g. The physician's arms rest firmly against 
the patient's chest at the level of the ax
illae. 

h. The patient is asked to inhale fully, then 
exhale completely. 

i. At the end of exhalation, the physician 
exerts an upward cephalad force through 
the patient's axillae while simultaneously 
rolling the patient's spine over his knee 
(Fig. 43-6) . Some forward thrust move-

• FIG. 43-6 Alternative thrusting technique for thoracic 
spine somatic dysfunction, patient seated. 

ment of the physician's knee may also 

be used. 

j . The somatic dysfunction is reassessed. 

Alternative 3 

1. Patient position: prone 

2. Physician position: standing beside the 

table facing the patient. 

3. Technique: 
a. The physician places either the thenar or 

the hypothenar eminence of one hand on 

the posterior transverse process of the so

matic dysfunction. The fingers of the 

thrusting hand are to be parallel to the 

spine and directed cephalad. 

b. The physician places either the thenar or 

hypothenar eminence of the other hand 

on the transverse process of the same tho

racic level but on the side opposite to the 

posterior transverse process. The fingers 

of this thrusting hand are to be parallel to 

the spine and directed caudad. 

c. The hands can be brought together 

slightly to reduce the stretch of the pa

tient's skin. 

d. The patient is instructed to inhale deeply 

and exhale completely. 

e. At the end of full exhalation, the physician 

introduces the thrust. 

f. The physician's hand on the side of the 

posterior transverse process exerts an an-

terior-downward-cephalad force . 

g. The hand on the other side maintains a 

slight counterbalance pressure or down-

ward-caudad force. 

h. The somatic dysfunction is reassessed. 

Note: This technique has the colloquial title of 

"Texas Twist" because of the twisting motion or is 

known as the "crossed pisiform" technique because 

of the contact point of the technique in some applica

tions. 
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CHAPTER 

Exercise Therapy 

Stanley Schiowitz and Albert R. DeRubertis 

The thoracic region is much more complex 
than the cervical region. It consists of the tho-
racic spine, rib cage, shoulder girdle, and the 
intricate musculature that accompanies the func-
tioning of each of these. Prescribing exercise 
treatment for dysfunctions of any of these areas 
should include recognition of their interdepend-
ence. Pain and limited motion in one segment 
can be secondary to dysfunction of another. 

Regional motions and functions can be di-
vided as follows: 

1. Thoracic spine: forward bending, backward 
bending, rotation, side-bending. 

2. Scapula:  elevation, protraction,  
retraction, and rotation. 

3. Ribs: individual ribs have rotary elevating or 
depressing motions. The entire thorax, how 
ever, expands in the anteroposterior plane 
(pump handle motion) and in the frontal 
plane (bucket handle motion). 

• REGIONAL STRETCH 

Forward Bending 

1. Patient position: seated, with back upright. 
2. Instructions: 

a. Drop  your head  forward,  allowing 
its 
weight to create forward bending. 

b. Allow the forward bending to continue 
gradually into the thoracic region, from 
the first thoracic vertebra down. Do not 
create pain. 

c. To increase stretch, maintain your body 
in its position of forward bending, drop 
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both hands between your legs, and reach 
for the floor (Fig. 44-f). Do not change or 
increase your forward-bending position. 

d. Hold for 5 to f 5 seconds, then slowly re 
turn to upright position. 

e. Relax, rest, and repeat. 

Backward Bending 

1. Patient position: seated, with back upright 
and hands at sides. 

2. Instructions: 
a. Drop your head backward, allowing its 

weight to create backward bending. 
b. Allow the backward bending to continue 

into the thoracic region. 
c. To increase stretch, push out your chest 

and   abdomen   and   point   your   
hands 
downward and backward toward the floor 
(Fig. 44-2). Do not change or increase 
your backward bending position. 

d. Hold for 5 to 15 seconds. Slowly return 
to the upright position. 

e. Relax, rest, and repeat. 

Side-Bending 

1. Patient position:  standing, back 
upright, 
hands at sides. 

2. Instructions: 
a. Tilt your head, neck, and thoracic region 

to the right as you walk your right hand 
down your right leg toward the floor (Fig. 
44-3). 
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F I G . 44-1 Thoracic stretch: forward bending. F I G . 44-3 Thoracic stretch: side-bending. 

b. To increase stretch, raise your left arm 
over your head and try to touch the top 
of your right shoulder. 

c. Hold for 5 to 15 seconds. Slowly return 
to the upright position. 

d. Relax, rest, and repeat. 
e. To stretch the left side laterally, reverse 

the instructions. 

Rotation 
1. Patient position: seated, facing backward, 

on an armless chair, with legs straddling the 
seat. 

2. Instructions: 
a. Fold your arms in front of your chest, each 

hand holding the opposite elbow. 
b. Slowly turn your head, then your neck, 

and then your back to the right, as far as 
possible without pain. Do not change your 
seated position. 

c. To increase stretch, with your right hand 
pull your left elbow toward the right, in
creasing the rotary motion (Fig. 44 -4 ) . 

d. Hold for 5 to 15 seconds. Slowly return 
to the starting position. 

e. Relax, rest, and repeat. 

• F I G . 44-2 Thoracic stretch: backward bending. • F I G . 44-4 Thoracic stretch: rotation. 
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f. To stretch in left rotation, reverse the in

structions. 

• UPPER BACK STRETCH 

Passive Stretch 

1. Patient position: seated. 

2. Instructions: 
a. Raise your left elbow to shoulder level and 

place that hand over your right shoulder. 

b. Place your right hand on your left elbow 

and gently push it toward your back (Fig. 

44-5) . This will create a passive left upper 

back stretch. 

c. Maintain at maximum painless stretch for 

5 to 15 seconds. Return to starting posi

tion. 

d. Relax, rest, and repeat. 

e. To stretch the right side, reverse the in

structions. 

Active Stretch 

Exercise 1 

1. Patient position: prone, forehead touching 

the table. 

2. Instructions: 
a. Abduct shoulders to 90 degrees and bend 

elbows to 90 degrees. Hands, elbows, and 

arms rest on the table (or floor). 

• FIG. 44.5 Passive upper back stretch: patient seated. 

b. Simultaneously raise both upper extremi

ties off the table, including the hands, el

bows, and arms (Fig. 44-6) . 

c. Hold for 5 to 15 seconds. 

d. Return arms to table, relax, rest, and re

peat. 

Note: Modifying the degree of shoulder ab

duction will change the area of the back that is 

stretched. 

Exercise 2 

1. Patient position: prone, forehead touching 

the table. 

2. Instructions: 
a. Place both arms, elbows straight and 

palms down, raised over your head. 

b. Simultaneously raise both upper extremi

ties off the floor, including the hands, el

bows, and arms (Fig. 44-7) . 

c. Hold for 5 to 15 seconds. 

d. Return arms to table, relax, rest, and re

peat. 

Exercise 3 

1. Patient position: sitting, with back upright. 

2. Instructions: 
a. Stretch both arms over your head, with 

fingers interlocked. 

b. Press both arms backward. 

c. Tilt your upper body to one side (Fig. 

44-8) . Hold for 5 seconds, then tilt upper 

body to other side. 

d. Return to starting position. Relax, rest, 

and repeat. 

• FIG. 44-6 Active upper back stretch: patient prone. 
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• KYPHOSIS 

Exercise 1 

1. Patient position: supine, knees flexed, with 
a small pillow under the mid-thoracic region 

2. Instructions: 
a. Clasp your hands behind your neck. 
b. Try to touch the shoulder blades together 

at the midline (Fig. 44-9) . 
c. Hold for 5 to 15 seconds. 
d. Relax, rest, and repeat. 

• F I G . 44-8 Active upper back stretch: patient seated. 

Exercise 2 
1. Patient position: same as in previous exer

cise. 
2. Instructions: 

a. Bring both arms fully extended over your 
head. 

b. Press your forearms and elbows down to
ward the table (Fig. 44 -10) . 

c. Hold for 5 to 15 seconds. 
d. Relax, rest, and repeat. 

Exercise 3 
1. Patient position: seated, back upright. 
2. Instructions: 

a. Hold broomstick or pole at each end, your 
hands facing forward. 

b. Raise the pole over your head. 
c. Tuck in your chin and, holding your neck 

in a fixed position, bring the pole down 
between your shoulder blades (Fig. 44 -
11). 

d. Hold for 5 to 15 seconds. Return to start
ing position. 

e. Relax, rest, and repeat. 

• SCAPULAR MOTIONS 
Elevation Stretch (Shrug) 
1. Patient position: standing, back upright, 

arms extended down at sides. 

• F I G . 44 -10 Stretch for kyphosis. 

• F I G . 44-9 Stretch for kyphosis. 

• F I G . 44-7 Active upper back stretch: patient prone. 
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• FIG. 44 .11 Stretch for kyphosis using pole 

2. Instructions: 
a. Raise your shoulders straight up, trying to 

touch them to your ears (Fig. 44-12) . 

b. Hold for 5 to 15 seconds. 

c. Slowly return to starting position. 

d. Slowly relax, rest, and repeat. 

Protraction Stretch 

1. Patient position: standing, back upright, 

arms extended at sides. 

• FIG. 44-12 Scapular elevation stretch (shrug). 

• FIG. 44-13 Scapular protraction. 

2. Instructions: 
a. Raise your shoulders straight up, trying to 

touch your ears. 

b. Roll your shoulders forward, separating 

the shoulder blades (Fig. 44-13) . 

c. Hold for 5 to 15 seconds. 

d. Slowly relax, rest, and repeat. 

Retraction Stretch 

1. Patient position: standing, back upright, 

arms extended at sides. 

• FIG. 44-14 Scapular retraction. 
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Instructions: 

a. Raise your shoulders straight up, and try to 

touch your ears. 

b. Roll  your  shoulders  backward,  trying  to 

bring  the  shoulder  blades  together  (Fig. 

44‐14). 

c. Hold for 5 to 15 seconds. 

d. Slowly relax, rest, and repeat. 

The  previous  two  exercises  can  be  modified  to 

create  increased  strength  and  stretch.  Perform  the 

shrug maneuver; then, with your shoulders elevated, 

proceed into the anterior and posterior shoulder roll. 

 

Rotation 

1. Patient position: standing, back upright. 

2. Instructions: 

a. Place  both  hands  on  your  shoulders  and 

raise  your  arms  away  from  the  body  (ab‐ 

duct) to 135 degrees (Fig. 44‐15). 

b. Maintain this raised position. 

c. Hold for 5 to 15 seconds. 

d. Relax, rest, and repeat. 

 

■ FIG. 44-15 Scapular rotation. 
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CHAPTER 

Thoracic Spine Practical 
Applications and Case Histories 

Eileen L DiGiovanna

The thoracic spine is subject to many condi-
tions that affect the cervical and lumbar spine 
including somatic dysfunction, herniation of an 
intervertebral disk, arthritis, and other bony and 
soft tissue injuries and degenerative processes. 
Osteoporosis commonly manifests in the tho-
racic spine, with vertebral compression fractures 
and formation of the dowager's hump, caused by 
micro fractures of the anterior bodies of the verte-
brae leading to a forward bending of the upper 
thoracic spine. This chapter discusses some of 
the conditions most commonly affecting the tho-
racic spine. 

Somatic dysfunction of the thoracic spine is 
especially significant because of the close associ-
ation of the sympathetic nervous system with the 
costovertebral area of this spinal region. 
Through this association, somatic dysfunctions 
may have an affect on the major internal organs 
of the body and disease processes of many inter-
nal organs may manifest as viscero-somatic re-
flex somatic dysfunctions in the thoracic region. 
The thoracic spine, therefore, plays a significant 
role in diagnosis and treatment of other than 
purely musculoskeletal disorders. 

• TRAUMA  

Trauma is not common in the thoracic spine un-
less there has been severe impact to the spine, as 
in vehicular accidents or some sports. Vertebral 
fracture in the thoracic region is most commonly 
associated with osteoporosis. Herniation of the 

226 

thoracic intervertebral disks is not common and 
is often associated with scoliosis of this region. 
Soft tissue pain in the thoracic region is more 
likely to be postural or associated with somatic 
dysfunction than to be traumatic in nature. The 
physical examination should include observa-
tion for signs of trauma. 

• SCOLIOSIS 

Scoliosis is an abnormal lateral curvature of the 
spine lying in the coronal plane. The thoracic 
spine is especially prone to development of sco-
liosis or kypho-scoliosis (side-bending of the spine 
with an excessive flexion of the spine). Scoliosis 
can be generally classified into two major types: 
1. Structural  scoliosis,   sometimes  called  
idiopathic scoliosis  
2. Functional scoliosis 
 
Structural Scoliosis 

Structural scoliosis is often referred to as 
idiopathic scoliosis because the cause of the 
condition was not well understood. It is certainly 
often the result of a genetic predisposition. 
There is often a family history of structural 
scoliosis. It is more common in females and can 
generally be diagnosed in the preteen or early 
teen-age years. The scoliosis is named for the 
side of the convexity of the curve. A spine that 
side-bends toward the right and is thus convex 
on the left is called a levoscoliosis and one that 
has the convexity on the right is termed a 
dextroscoliosis. 
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On physical examination, the spinous pro

cesses maybe palpated and a lateral curve noted. 

The best diagnostic finding is the rib hump, 

which can be noted on forward bending. The 

ribs on the side of the convexity will be found 

to be posterior to those on the concave side as 

the vertebrae rotate toward the convexity, carry

ing the ribs with them. This provides a good 

screening test that can be used in schools to de

termine which students might need further eval

uation. 

The extent of the curve can be measured on 

a standing x-ray of the involved spine. This mea

surement is known as the Cobb angle. A line is 

drawn across the superior surface of the body of 

the vertebra at the top of the curve and another 

across the inferior surface of the body of the one 

at the bottom of the curve. Perpendicular lines 

are drawn from each of the former lines and the 

angle where they intersect is measured. This 

angle, the Cobb angle, determines the degree of 

severity; the greater the angle, the more severe 

the scoliosis. On the x-ray, it will also be noted 

that the ribs on the convex side are more widely 

separated and on the concave side they are 

pressed closer together. 

The curve may be C-shaped or S-shaped. An 

S-shaped curve, a double curve with a convexity 

changing from one direction to another, is gener

ally less deforming because the individual ap

pears to be standing up straight. With the double 

curve, the lumbar spine is often involved as well. 

The C-shaped curve can cause a more misshapen 

appearance. In severe cases of thoracic scoliosis, 

the heart and lungs may become compromised. 

The condition is often progressive with spurts 

of angle increase during puberty and during 

pregnancy. It must, therefore, be monitored es

pecially closely in young women. 

Bracing, casting, or surgical treatment may be 

necessary to prevent severe deformity. Osteo

pathic manipulative treatment is helpful in keep

ing the patient comfortable and in slowing the 

progress of the curvature. Patients with scoliosis 

are at risk for the herniation of the intervertebral 

disks, so they should be instructed in the care 

of the back. Exercises to strengthen the muscles 

of spinal support should be given along with 

exercises to stretch the muscles on the concave 

side of the curve. 

Functional Scoliosis 
Functional scoliosis is usually a correctible con

dition that is caused by postural or biomechani-

cal factors. However, if it is not diagnosed and 

treated while it is still flexible, it can progress to 

a structural problem. 

Some causes of functional scoliosis include: 

1. Muscle hypertonicity. A long muscle on one 

side of the spine that is hypertonic can have 

a bowstring effect on the spine. Relaxing and 

stretching that muscle will allow the spine to 

straighten. This may be caused by a type I 

somatic dysfunction. 

2. Short leg syndrome. If one lower extremity is 

shorter than the other, the sacrum and pelvis 

will tilt toward the lower side. This will cause 

the spine to curve back as it attempts to keep 

the head (and eyes) level. This condition is 

discussed in more detail in Chapter 68 . 

3. Compensation. An area of the spine adjacent to 

a scoliotic curve often curves in the opposite 

direction. The thoracic spine may curve to 

compensate for a curve in the lumbar spine 

or, occasionally, one in the cervical spine. It 

is even possible that a cranial side-bending 

dysfunction of long-standing may be the key 

to the problem, with compensatory curves 

developing in the spine below it. The basic 

cause of the curvature must be eliminated to 

allow straightening of the compensatory 

curve. 

4. Weak Musculature. If the paravertebral mus

cle on one side of the spine is weaker than 

its opposing muscle, the stronger normal 

muscle may also create a bowstring effect on 

the spine. Exercise should help this condition 

if it is postural or functional. If the muscle 

has been weakened or paralyzed, as by polio

myelitis, the condition is not correctible and 

can be considered structural. 

All functional scolioses are benefited by os

teopathic manipulation once the cause has been 

eliminated or corrected. Myofascial techniques, 

muscle energy, and exercises are most helpful 

when working on the muscles. 

• KYPHOSIS 
Kyphosis is an abnormal forward bending of the 

thoracic spine. It can be postural or structural. 
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An x-ray is helpful in determining any structural 

cause such as arthritis or spondylosis. Postural 

kyphosis may be caused by a habitual slouching 

posture, occupation, or weakness of supporting 

muscles. If the condition is postural, the patient 

must be instructed on correct posture and given 

exercises to stretch and strengthen involved 

muscles. 

Osteopathic manipulation is useful to correct 

associated somatic dysfunctions. A slouching 

posture most often gives rise to flexion dysfunc

tions, which cause discomfort with correct pos

ture and prevent the patient from trying to sit 

and stand correctly. Correcting these somatic 

dysfunctions relieves such discomfort. 

• FLAT BACK 

The condition of "flat back" in the thoracic spine 

may be caused by an exaggerated "military" type 

of posture or may be caused by bilateral paraver

tebral muscle hypertonicity or spasm. Extension 

somatic dysfunctions may cause the individual 

to keep the back in an unusually straight posture 

because of discomfort or pain on flexing. The 

cause of the problem must be determined. Most 

of the causes are responsive to osteopathic ma

nipulation. 

• CASE 1 

A 15-year-old girl was brought to the clinic with 

a symptom of upper back pain for the past 

month. She asked to be excused from physical 

education class because of the pain. The pain 

was worse in the afternoons and evenings. Rest 

relieved the pain as did acetaminophen. Stress 

and activities involving use of the arms aggra

vated the pain. 

She had had no significant injuries or surger

ies. Her medical history was positive only for 

chicken pox at the age of 6. A review of systems 

revealed only occasional headaches, mild dys

menorrhea, and the symptom of upper back 

pain. 

Physical examination was normal except for 

the musculoskeletal system. On observation, the 

upper back appeared normal; however, with for

ward bending, a significant rib hump was seen 

on the right. Palpation of the spine revealed a 

dextroscoliosis from T4 to T10 . There was signif

icant muscle tension in the area, most apparent 

on the left. A somatic dysfunction was found at 

T 4 - ( T 4 F S L R L ) and another at T 8 - ( T 8 F S L R L ) . 

A thoracic spine x-ray showed a dextroscol

iosis with a Cobb angle of 15 degrees. 

On further questioning, it was reported that 

two aunts had scoliosis, for which one had surgi

cal treatment with the placement of a Harrington 

rod. 

Treatment consisted of stretching of the para

vertebral muscles on the left and muscle energy 

techniques to help stretch those muscles. The 

two somatic dysfunctions were treated with 

muscle energy and high-velocity, low-amplitude 

(HVLA) thrusting technique with resolution. 

The patient was taught exercises to stretch 

the left-sided muscles and strengthen the right-

sided muscles. She was given a series of flexibil

ity exercises for the thoracic, cervical, and lum

bar spine. She was given instructions on proper 

care of the back: how to lift, posture when seated 

and standing, and ergonomic use of a computer 

that she used for schoolwork. 

At the next visit, 1 week later, she was having 

less discomfort in the thoracic spine. The dys

function at T4 had not returned. The one at T8 

was present but responded easily to a facilitated 

positional release technique. The left muscles 

were less hypertonic. She was instructed to con

tinue the exercise program and to return for a 

follow-up x-ray in 6 months, unless the pain and 

discomfort recurred. 

Discussion 
This case demonstrates the typical presentation 

of idiopathic scoliosis. In a young person, the 

discomfort present in association with scoliosis 

is usually caused by soft tissue dysfunction and 

somatic dysfunction of the vertebrae. Scoliosis 

is not usually painful in and of itself in younger 

persons, whose bodies are able to tolerate the 

stresses created better than older persons. An 

exercise program will assist in preventing dis

comfort and allow reasonably normal activities. 

Careful monitoring is important during this time 

to watch for rapid progression that might lead 

to deformity. 

• CASE 2 
A 72-year-old woman was seen in the clinic with 

a symptom of mid-thoracic pain of several 
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months' duration. She had slipped on a wet spot 

on the floor and fallen into a sitting position. 

She had a sharp pain in the thoracic region for 

approximately 1 week. It gradually diminished 

to a dull, aching pain that had persisted. 

Her medical history was positive for high 

blood pressure, asthma that was usually only 

bothersome when around dust, molds, or strong 

odors, and a hysterectomy and oophorectomy at 

age 38 for endometriosis. She had previously 

had a fractured wrist at age 68 after a fall when 

she tripped going up the stairs. Medications she 

was using included atenolol, a salmeterol xina-

foate inhaler twice daily, and occasional courses 

of prednisone when the asthma was more severe. 

She had used hormone replacement therapy for 

4 years after the gynecologic surgery, but none 

since then. 

Physical examination revealed a blood pres

sure of 138/86, with heart sounds and rhythm 

normal. A few crackles on exhalation were noted 

scattered throughout the lung fields. The tho

racic spine was mildly kyphotic. There were sev

eral somatic dysfunctions found: T 1 F S R R R , 

T 4 F S L R L and T10ES L R L . The paravertebral mus

cles were hypertonic and tender throughout the 

thoracic region. 

Because of her age and the history of steroid 

use, she was sent for a dexascan, which showed 

osteoporosis of the spine and hip. An x-ray of 

the thoracic spine showed a healed fracture of 

T9. 

She was treated with gentle myofascial, soft-

tissue techniques to the paravertebral muscles 

and all tender points were treated with 

counterstrain techniques. She was given gentle 

stretching and flexibility exercises. She was given 

instructions on care of the back, especially how 

and what she could lift, and how to prevent falls. 

She was given a prescription for alendronate. She 

was treated with osteopathic manipulation 

weekly for 3 weeks, then every 2 weeks for 2 

months. The somatic dysfunctions resolved and 

she had less back pain. 

Discussion 
Osteoporosis is a thinning of the bones that oc

curs when osteoclastic activity is greater than os

teoblastic. There is a failure of calcium deposi

tion into the bony matrix leaving a thin, fragile 

structure. Bone mass density decreases signifi

cantly in women during and after menopause as 

estrogen levels decrease. The poorer the bone 

mass prior to menopause, the more severe the 

osteoporosis will be later in life. Early meno

pause, such as this lady had as a result of surgery, 

is a strong risk factor for osteoporosis. Prolonged 

use of steroids leads to osteoporosis and should 

raise a suspicion of its presence. This patient had 

two risk factors, other than age alone, leading to 

the necessity of evaluating her for osteoporosis 

before manipulative treatment. 

A significant concern in treating osteoporotic 

patients with osteopathic manipulation is that 

bones may fracture. While this is certainly a con

cern, it does not indicate that a patient with os

teoporosis should not receive manipulation. 

Gentleness is the key. No significant force should 

be exerted on fragile bone, especially the ribs. 

Gentle stretching of soft tissues, positioning 

techniques such as counterstrain, and proper ex

ercises are very helpful in decreasing back pain. 

Often the pain experienced is not the result of 

the osteoporosis, but rather from tense soft tis

sues. Somatic dysfunctions can be treated with 

balanced ligamentous tension techniques or 

counterstrain. Osteopathy in the cranial field is 

nontraumatic to these patients. 

In the presence of new compression fractures, 

no manipulation should be performed in the 

area, but manipulation of distant areas is still 

possible. Once the fracture heals, the manipula

tion can be performed near that vertebra. 

Older individuals, especially menopausal 

women, should be carefully screened before the 

use of any type of compressive force. 
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CHAPTER 

Lumbar Anatomic Considerations 

Stanley Schiowitz 

The five lumbar vertebrae are separated from 
one another by intervertebral disks. The com-
bined unit of the vertebrae and disks, in the up-
right position, forms the anteroposterior lordotic 
lumbar spinal curve between the thoracic spine 
and the sacral base. 

• OSTEOLOGY 

The lumbar vertebral bodies are larger than the 
thoracic vertebral bodies. They are wider trans-
versely than in the anteroposterior dimension 
and are higher in front than in back, creating 
a posterior body wedge. In conjunction with a 
similar intervertebral disk shape, the wedge 
shape of the lumbar vertebral bodies helps main-
tain lumbar lordosis. 

The spinous processes of the lumbar verte-
brae are large, quadrangular, and directed 
dorsally in a horizontal plane. The transverse 
processes are long, thin, and directed laterally in 
a horizontal plane. In contrast to the different 
planar relationships of the thoracic vertebral 
structures, the spinous process, transverse pro-
cesses, and vertebral body all lie at the same 
spinal level. 

The fifth lumbar vertebra differs from those 
above it by having a larger body, thicker and 
shorter transverse processes, and a smaller spi-
nous process. It is also markedly higher in its 
anterior aspect. The largest number of spinal 
congenital defects occur at the level of the fifth 
lumbar vertebra. 

The superior articular facets of the lumbar 
vertebrae are concave and face primarily medi-
ally and backward. They are rotated 45 degrees 

from the sagittal plane toward the frontal plane. 
The inferior articular facets are convex and face 
laterally and forward. The superior and inferior 
articular facets of the contiguous lumbar verte-
brae fit into each other, forming zygophyseal 
joints. 

Many variations of articular facets occur in 
the lumbar region, notably at the lumbosacral 
articulation. These variations include sagittal 
plane rotations of 0 to 90 degrees, a horizontal 
planar orientation, and facet asymmetries. These 
variants contribute to low back instability, disk 
disease, and somatic dysfunction. 

• INTERVERTEBRAL MOTION 

All individual vertebral motions follow the rules 
of coupled motions: 

1. Flexion and extension are coupled with a 
anterior-posterior translatory slide in the 
sagittal plane. 

2. Lateral flexion is coupled with a contralateral 
translatory slide in the frontal plane. 

3. Rotation is coupled with disk compression in 
the horizontal plane. 

The motions of flexion and extension are 
greatest at all levels, as influenced by the vertical 
sagittal orientation of the facets. There is a small 
degree of lateral flexion present that is always 
accompanied by very limited rotation. The con-
vex-concave articular shapes mandate the com-
bined roll-and-slide motion. 

• SOMATIC DYSFUNCTION 

Group lateral curves are common in the lumbar 
region and are usually secondary to thoracic sco- 
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liosis or to sacral base unleveling. Single-seg

ment vertebral somatic dysfunctions involve re

stricted motion in all three planes; however, 

rotation is the primary motion most commonly 

restricted. This rotation restriction is accompa

nied by ipsilateral lateral flexion. 

Somatic dysfunctions are commonly diag

nosed by monitoring the rotary motions of the 

lumbar transverse processes. 

• INTERVERTEBRAL DISKS 

A healthy disk consists of a jelly-like substance, 

the nucleus pulposus, surrounded by a fibrotic 

ring, the annuius fibrosis. The annuius comprises 

a series of collagen fibers that are firmly attached 

to their superior and inferior vertebral endplates. 

The fibroelastic mesh is formed by concentric 

circumferential lamellae. The collagen fibers of 

the lamellae lie at a 65-degree angle from the 

vertical, and their vertical orientation alternates 

in successive lamellae. This anatomical arrange

ment allows the disk to undergo rotary motions 

and shearing forces while still maintaining a re

strictive stability. The nucleus moves in a direc

tion opposite to vertebral motion, creating pres

sure on the annuius and a normalizing force 

distribution mechanism. 

The lumbar intervertebral disks sustain the 

most degenerative changes and dysfunctions of 

all the spinal disks, with the possible exception 

of the C 5 - C 6 disk. It is thought that sitting pos

tures in which the lumbar spine is flexed cause 

more fluid to be expressed from the lumbar disks 

than do erect postures. This motion, by exten

sive standing, fusion, degenerative arthritis, or 

spinal motion restriction of any cause is postu

lated to reduce nutrient flow to the disks and 

hasten lumbar disk degeneration. Degenerative 

changes result in loss of tissue elasticity, loss of 

restrictive stability, depressed feedback mecha

nisms, and loss of disk height. The relationships 

of the superior to inferior articular facets become 

abnormal. The ligaments connecting the verte

brae and disks become lax, and there is a greater 

tendency toward dysfunction. 

Herniated disks are most common in the 

lower lumbar region because of narrowing of the 

posterior longitudinal ligament, the increased 

incidence of degenerative disk disease, ligament 

laxity, and excessive stress placed on the disks 

in this location. 

• NEUROLOGY 

The lumbar plexus lies within the posterior part 

of the psoas major muscle and in front of the 

transverse processes of the lumbar vertebrae. It 

consists of the ventral rami of the first, second, 

third, and part of the fourth lumbar nerves. 

The spinal cord ends at about the level of the 

second lumbar vertebra. Lower nerve roots run 

caudally and laterally to exit from the interverte

bral foramina. This termination of the cord into 

a spray of nerve roots is known as the cauda 
equina. Disk herniation disturbs the nerve root 

of the lower of the vertebrae involved. Therefore, 

an L 5 - S 1 herniated disk will cause dysfunction 

of the first sacral nerve root. 

At a minimum, the clinician should be able 

to recognize the symptoms of L4, L5, and SI 

nerve root dysfunctions. Dysfunction of the L4 

nerve causes diminution in the patellar reflex, 

reduction of strength in the quadriceps and ante

rior tibialis muscles, and cutaneous sensation 

changes on the medial aspect of the leg and foot. 

Dysfunction of the L5 nerve does not affect a 

reflex but does impose a loss of strength of the 

first toe in dorsiflexion, loss of strength of the 

extensor hallucis muscle, and cutaneous sensa

tion changes on the side of the leg and top of 

the foot. Dysfunction of the SI nerve causes 

diminution in the Achilles reflex, a reduction of 

strength in the peroneus longus and brevis mus

cles, and sensation changes on the lateral aspect 

of the foot. 

• MYOLOGY 

The erector spinae are large muscle groups lying 

at each side of the vertebral column. It originates 

at the sacrum and continues through to the cer

vical region. At the lumbar region they are di

vided, medially to laterally, into the spinalis, lon-

gissimus, and iliocostalis muscles. Bilateral 

muscle contraction causes extension of the verte

bral column. Unilateral contraction causes ipsi

lateral extension and side-bending. 

The multifidus and rotatores muscles are 

small muscles of the back lying deep to the erec

tor spinae. They function primarily as postural 
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muscles, with control of individual vertebral mo

tions. Bilateral contraction creates local exten

sion, and unilateral contraction causes lateral 

flexion with contralateral rotation. 

The quadratus lumborum is a lateral muscle 

attached to the twelfth rib, iliac crest, and verte

bral column. Its rib attachment allows it to func

tion with respiration by fixing the last rib and 

assisting in stabilizing the origin of the dia

phragm. Bilateral contraction creates extension; 

unilateral contraction causes extension with ipsi-

lateral side-bending. 

The synergistic action of the abdominal mus

cles creates forward bending. External oblique 

contraction creates rotation to the opposite side; 

internal oblique contraction creates rotation to 

the same side. The combined actions of the ab

dominal muscles provide a coordinated mecha

nism for controlling extreme torque, bending, 

and shear stresses in the lumbar spine. Their 

normal functioning is essential to the mainte

nance of the spinal mechanism. 

The iliopsoas muscle plays an important role 

in the function and stability of the lumbar re

gion. It is composed of two muscles. The psoas 

major originates from the anterior surfaces and 

lower borders of the transverse processes of all 

the lumbar vertebrae by five digitations, each 

extending from the body of the two vertebrae 

and their intersegmental disks, starting from the 

twelfth thoracic vertebra and ending at the fifth 

lumbar vertebra. The muscle descends along the 

pelvic brim, passes behind the inguinal ligament 

and in front of the capsule of the hip joint, and 

ends in a tendon that receives, on its lateral side, 

nearly the whole of the fibers of the iliacus. The 

psoas major inserts into the lesser trochanter of 

the femur. 

The iliacus muscle originates from the supe

rior two thirds of the concavity of the iliac fossa, 

from the inner lip of the iliac crest, from the 

ventral sacroiliac and iliolumbar ligaments, and 

from the upper, lateral surface of the sacrum. In 

front, it reaches as far as the anterosuperior and 

anteroinferior iliac spines, and receives some fi

bers from the upper part of the capsule of the 

hip joint. It inserts into the lateral side of the 

tendon of the psoas major, which inserts into 

the lesser trochanter of the femur. 

From above, the iliopsoas flexes the thigh on 

the pelvis; from below, it flexes the trunk for

ward by bilateral contraction. Unilateral contrac

tion creates lateral trunk flexion with a pelvic 

shift to that side. 

The iliopsoas remains in constant activity in 

the erect posture and prevents hyperextension 

of the hip joint in a standing subject. An increase 

in lumbar lordosis while standing erect causes 

increased activity of the psoas and low back in

stability and dysfunction. 

The cardinal signs of iliopsoatic dysfunction 

in the standing and supine positions are as fol

lows: 

1. Standing: hip and knee flexion and pelvic tilt 

on the side of the dysfunction, a positive 

Trendelenburg sign, and a typical psoatic 

stance and gait. 

2. Supine: exaggerated lumber lordosis and a 

positive Thomas test. 

Somatic dysfunction of the lumbar region 

that is related to iliopsoas contracture usually 

occurs at the upper lumbar vertebral levels. 

In the pelvis, these muscles create a suppor

tive mechanism for the abdominal viscera, the 

psoas shelf, as they traverse the pubic bones in 

their descent to the lesser trochanters. Any so

matic dysfunction that changes this structural 

relationship can cause visceral symptoms and 

pathology. Anterior sacral or pelvic tilt, psoas 

contracture, abdominal muscle weakness, preg

nancy, wearing of high-heel shoes, poor posture, 

and somatic reflexes can all increase the stress 

of the viscera onto the abdominal wall, which 

in turn can lead to diaphragmatic hernia, ingui

nal and femoral hernias, retroverted uterus, renal 

and visceral ptosis, and syndromes such as dys

menorrhea, menorrhagia, polyuria, constipa

tion, and colitis. 

The iliopsoas muscle also plays an important 

role in the synergistic activities of the muscles 

of the low back in maintaining a normal lumbo

sacral angle and proper postural balance. 

• LUMBOSACRAL ANGLE 
(FERGUSON'S ANGLE) 

The lumbosacral angle is the angle formed in the 

upright position, from a side view, by extending 

the line of inclination of the sacrum as it meets a 

line parallel to the ground. This angle is normally 
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between 25 and 35 degrees. A major portion 

of low back pain is attributable to an increased 

lumbosacral angle. The greater the angle, the 

greater is the inclination and the higher the shear 

stress placed on the lumbosacral joint and its 

attachments. In addition, the increased angle in

creases lumbar lordosis. 

Factors that can influence the lumbosacral 

angle are obesity, pregnancy, abdominal muscle 

weakness, wearing of high-heel shoes, foot pro

nation. Achilles valgus, atypical lumbosacral fac

ets, spondylolisthesis, diminished disk height, 

ligamentous weakness, organic kyphoscoliosis, 

poor posture, occupation, somatotype, heredity, 

psoatic dysfunction, anterior sacral/pelvic tilt, 

and somatic dysfunction. 

An increased lumbosacral angle changes the 

articular relationships, because the inferior lum

bar facets slide caudally on their matched supe

rior sacral facets. 

• SYNERGISTIC ACTION OF THE 
MUSCLES IN MAINTAINING 
LUMBAR CURVATURES 

The abdominal muscles support and assist in the 

flattening of the lumbar lordosis. The psoas mus

cles pull on the vertebrae and anterior pelvis, 

increasing the lumbar lordosis. The gluteus max-

imus and hamstrings pull on the posterior pelvis, 

decreasing the lumbar lordosis. The erector spi

nae muscles and the abdominal muscles assist 

in flattening the lumbar lordosis. 

• LUMBAR-PELVIC RHYTHM 

When a subject bends forward to touch the floor, 

combined motions of the lumbar vertebrae, pel

vis, and hip joints are put into play. The individ

ual vertebrae flex on each other, straightening 

the lumbar lordosis and sometimes causing a 

mild reversal of that curve. Simultaneously, a 

secondary pelvic rotation motion occurs around 

the axis of the hip joints as the hip joints move 

posteriorly in the horizontal plane. These are 

smooth, interrelated motions, both in total for

ward bending and in its reversal, straightening 

up. 

In evaluating gross body movement, the phy

sician must examine all three aspects of lumbo

sacral rhythm. It is common to relate all forward-

bending restrictions to lumbar dysfunction. This 

assumption is not correct. Hip joint or pelvic 

dysfunctions are often at fault. 
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C H A P T E R 

Evaluation of the Lumbar Spine 
Eileen L. DiGiovanna 

T h e lumbar spine consists of five vertebrae, 
the largest in size is the spinal column. Most 
congenital anomalies occur to the fifth lumbar 
vertebra. Both the thoracic spine and the sacrum 
and pelvis have significant effects on the posture 
and function of the lumbar spine. When per
forming an evaluation of the lumbar spine, it is 
necessary to include these areas in the examina
tion. 

• HISTORY 
As in every region of the body, a thorough his
tory is valuable in determining the cause of the 
problem. Low back pain may be centered in the 
lumbar spine or in the sacral region, thus requir
ing that the patient identify the exact location of 
any pain as nearly as possible. The interviewer 
should seek any known association of low back 
pain with an activity, because it may be related 
to sports, occupation, posture, lifting heavy 
weights, bending, or stretching. Of course, a vis
ceral or other cause must be considered. 

• PHYSICAL EXAMINATION 

Observation 
The skin should be inspected for areas of unu
sual redness, skin discoloration, blemishes, or 
hairy patches. Some hairy patches ("faun's 
beard") are indicative of a congenital anomaly 
(typically spina bifida) of the bone. Birthmarks 
over the lumbar spine may also indicate some 
bony pathology. The region should be inspected 
for evidence of injury or past surgery. Any 
masses such as lipomata should be noted. 

Gait and standing posture should be ob
served. The spine is viewed from the side for an 
increase in the lumbar lordosis or a flattening of 
the curve. Then it is viewed from the back for 
a lateral curve (scoliosis). 

Gross Motion Testing 

Gross motion of the lumbar spine is generally 
evaluated in conjunction with that of the tho
racic spine. The patient is standing with his 
weight evenly distributed and his two feet are 
spaced 4 to 6 inches apart. The physician kneels 
or squats directly behind the patient; his eyes 
are level with the lumbar spine. 

1. The physician places his hands flat on the 
top if the patient's iliac crests with his fingers 
monitoring the anterior superior iliac spines 
(ASIS) and his thumbs monitoring the poste
rior superior iliac spines (PSIS). 

2. The physician will note any limitation of mo
tion, the fluidity with which the motion is 
achieved, and the symmetry or asymmetry 
created. 

3. Most of the rotation will occur in the thoracic 
spine because of the fact that the lumbar ver
tebrae are limited to approximately 5 degrees 
of rotation in each direction. 

4. The pelvis will rotate during the evaluation of 
rotation; however, monitoring the ASIS can 
minimize this. 

5. Forward Bending (Flexion): 
a. The patient is instructed to bend forward 

beginning with the head and neck as if to 
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touch the toes, keeping the knees straight 

(Fig. 47-1) . 

b. The physician observes the fluidity with 

which the thoracic and lumbar spine 

moves and notes any areas of restricted 

motion. The angle of flexion should ap

proximate 160 degrees. 

c. The patient then returns to an upright, 

neutral position. 

6. Backward Bending (Extension): 

a. The patient is instructed to slowly bend 

backwards toward the physician (Fig. 

47-2) . Most of the motion will occur above 

the waist. 

b. Once the physician feels motion at the 

ASIS, the patient is instructed to stop mo

tion. 

c. The fluidity and amount of the motion is 

noted. The angle of extension should ap

proximate 60 degrees. 

d. The patient is instructed to return to an 

upright, neutral position. 

7. Side-Bending 

a. The patient is instructed to slide one hand 

down the lateral aspect of the ipsilateral 

thigh without deviating into either flexion 

or extension while keeping the knees 

straight (Fig. 47 -3 ) . 

b. The physician monitors the iliac crests. 

When he feels motion of the contralateral 

• FIG. 47-2 Thoracolumbar regional motion testing: 
backward bending. 

crest, he instructs the patient to stop 

bending. 

c. The fluidity and amount of motion is 

noted. The angle of side-bending should 

approximate 40 degrees. 

d. The patient is instructed to return to an 

upright, neutral position. 

e. The process is repeated for the contralat

eral side. Right side-bending is compared 

to the left for symmetry of motion. 

• FIG. 47-1 Thoracolumbar regional motion testing: for
ward bending. 

• FIG. 47-3 Thoracolumbar regional motion testing: 
side-bending. 
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• F I G . 47 -4 Thoracolumbar regional motion testing: ro
tation. 

8. Rotation: 
a. The patient is instructed to turn his body, 

from the waist up, to one side, while keep
ing his feet firmly on the ground with the 
knees straight (Fig. 47-4) . 

b. The physician is monitoring motion at the 
anterior superior iliac spines. When he 
feels the pelvis beginning to rotate, the pa
tient is instructed to stop moving. 

c. The physician observes the fluidity and 
amount of motion. 

d. The patient is then instructed to return to 
a neutral position. 

e. The above steps are repeated in the contra
lateral direction. 

f. The physician then compares the right and 
left rotation for symmetry and any restric
tion is noted. The angle of rotation should 
approximate 40 degrees. 

Lateral Lumbar Flexion: Hip Drop 
Test 
Another method for assessing the ability of the 
lumbar spine to side-bend without a significant 
contribution from the thoracic spine is the hip 
drop test. The patient is standing with his weight 
equally distributed and his feet 4 to 6 inches 
apart. The physician stands behind the patient 
with his eyes relatively level with the lumbar 
region. He may kneel or squat to do so. 

F I G . 47 -5 Hip drop test: side-bending. 

1. The patient is instructed to bend one knee, 
keeping both feet flat on the ground and the 
opposite knee straight (Fig. 47-5) . 

2. The patient should allow the compensatory 
shift in body weight distribution. 

3. The physician notes the fluidity and amount 
of motion as the lumbar spine curves laterally 
to compensate for the drop in the pelvis on 
the side of the bent knee. The amount of drop 
in the iliac crest is noted. 

4. The process is repeated to the contralateral 
side. 

5. The right and left side-bending of the lumbar 
spme are compared. The iliac crest that drops 
the greatest amount is the side opposite that 
to which the lumbar spine side-bends the 
most, or, stated another way, the side of 
greatest drop is the side of restricted side-
bending. The spinal curve should be smooth 
and unimpeded. 

Palpation 
Palpation is best performed with the patient 
prone on a table and the physician standing at 
the side of the table facing the patient. The ery
thema test may be performed at this time, as may 
the skin drag test. When these tests are positive 
they are indicators or somatic dysfunction as ex
plained in Chapter 8. 

The deeper layers of tissue are palpated next, 
including the subcutaneous tissues and the fas-
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cia. Occasionally fibro-lipomata may be palpated 
around the lumbosacral junction and the sac
rum. These are firm, benign masses that occur 
in these areas. 

The physician then palpates deeper into the 
muscle tissue. The paraspinal muscles lie parallel 
to the spinal column. They are larger in the lum
bar region than in other regions of the spine. 
The quadratus lumborum attaches to the twelfth 
rib, the spinal column, and the crest of the ilium. 
These muscles are frequently the source of low 
back pain and should be evaluated for hyperto-
nicity, spasm, bogginess, and other tissue texture 
changes. 

Once the soft tissues have been palpated, the 
bony structures should be evaluated. The spi
nous processes and transverse processes are pal
pated and their symmetry compared. The tops 
of the iliac crests are in a line with the L 4 - L 5 
interspace. From this site it is possible to identify 
the other lumbar vertebrae. Another method for 
identifying the vertebrae is to find the twelfth 
rib and follow it to its attachment to T12. The 
first vertebra below T12 is L I , and the spinous 
processes can be counted down from there. The 
transverse processes lie at the same level as the 
vertebral body and are usually quite long in the 
lumbar region. They may be palpated deep to 
the erector spinae muscles. 

Intersegmental Motion Testing 
To test the individual vertebral motions, the pa
tient will lie on the table, prone for testing rota
tion, and side-lying for testing flexion, extension, 
and side-bending. The physician stands at the 
side of the table facing the patient. 

1. Rotation Testing 
a. With the patient prone, the physician 

places a monitoring finger or thumb on 
each transverse process of the vertebra 
being evaluated. 

b. The physician applies a firm downward 
pressure on one of the transverse pro
cesses and, releasing that, to the contralat
eral transverse process. 

c. The ease of ventral motion indicates the 
ability of the vertebral body to rotate to 
the contralateral direction. The two sides 

are compared to determine if there is any 
restriction to rotation. 

d. Example: If the right transverse process 
moves ventrally more easily, then the ver
tebra is rotating to the left more easily and 
there is a restriction in right rotation. 

e. This procedure is repeated at each lumbar 
level. 

2. Side-bending/Rotation 
a. The patient is lying on one side with the 

physician facing him. 
b. The physician places one finger on the spi

nous process or transverse process of the 
vertebra being evaluated. 

c. The patient's hips and knees are flexed 
until the physician feels motion at the 
monitoring finger. 

d. The physician leans onto the patient's 
knees, and then using the knees as a ful
crum, the physician lifts the patient's an
kles upward toward the ceiling until mo
tion is again felt at the monitoring finger 
(Fig. 47-6) . This creates side-bending of 
the lumbar spine with the convexity of the 
curve nearest the table. 

e. The physician notes the ease with which 
the vertebra side-bends. He also notes any 
posterior rotation of the transverse process 
of the vertebra being monitored. A poste
rior rotation indicates a type II somatic 
dysfunction at that level. Ventral rotation 
indicates a type I somatic dysfunction at 
that vertebra. 

• FIG. 47-6 Intersegmental motion testing: rotation/ 
side-bending. 
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f. The procedure is repeated at each verte
bral level and the motion of each is com
pared with the others. 

3. Flexion/Extension 
a. With the patient in the position described, 

the physician flexes and extends the lum
bar spine. One finger is monitoring the 
spinous process of the vertebra being eval
uated. 

b. Moving the flexed knees towards the pa
tient's abdomen creates flexion. Flexion 
continues only until motion is felt at the 
monitoring finger. 

c. The physician induces extension by mov
ing the patient's legs and knees away from 
the abdomen and applying axial compres
sion through the patient's femurs. Motion 
is created until it is felt at the monitoring 
fingers. 

d. The physician compares the ability of each 
vertebra to flex and extend. 

e. Ease of flexion with a barrier to extension 
indicates a flexion somatic dysfunction. 
Ease of extension with a barrier to flexion 
indicates an extension somatic dysfunc
tion. 

Rotoscoliosis Motion Testing 
Rotoscoliosis motion testing provides another 
method to identify somatic dysfunction of a lum
bar vertebra. This technique uses the principle 
that a type II somatic dysfunction will have a 
restriction to motion in all three planes of its 
ability to move. If a barrier is reached in flexion 
or extension, the vertebra will tend to rotate and 
side-bend towards its ease of motion. 

Patient Position: prone on the table 
Physician Position: standing on one side of the 

table, facing the patient. 
Technique: 

a. The physician will place his fingers on the 
transverse processes of the vertebra being 
evaluated. 

b. Each vertebra is evaluated in all three posi
tions before the next vertebra is examined. 
The physician's fingers maintain firm con-

• FIG. 47-7 Lumbar rotoscoliosis testing in initial prone 
position. 

tact with the transverse processes until all 
three positions have been examined. 

c. Neutral: With the patient prone, the physi
cian determines the anteroposterior sym
metry or asymmetry of a vertebra by com
paring the corresponding right and left 
transverse processes (Fig. 47 -7 ) . 

d. Hyperextension: The patient is instructed 
to hyperextend the spine by lifting his 
upper body off the table, leaning on his 
hands or his elbows (Fig. 47 -8 ) . Extension 
is continued until the monitoring fingers 
feel motion. The physician compares the 
transverse processes for symmetry or 
asymmetry of position. 

• FIG. 47-8 Lumbar rotoscoliosis testing in extension. 
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e. Flexion: The patient is seated with his feet firmly 

and  equally  supported  and  is  instructed  to 

forward‐bend,  allowing  the  arms  to  fall 

between  the  knees  (Fig.  47‐9).  Flexion 

continues  until  the  physician  feels motion  at 

the monitoring  fingers.  The  physician  compares 

the  transverse  processes  for  symmetry  or 

asymmetry of position. 

f. Asymmetry  of  the  transverse  processes  in 

flexion  indicates  an  extension  somatic 

dysfunction  with  rotation  and  side‐bend‐ 

ing  to  the  side  of  the  posterior  displace‐ 

ment of one transverse process. 

g. Example:  If  the  right  transverse  process 

moves  more  posteriorly  than  the  left  when 

the  patient  is  hyperextending,  the  diagno‐ 

sis  is  a  flexion  somatic  dysfunction  with 

right side‐bending and rotation. 

 

REFERENCES 

DiGiovanna EL, Schiowitz S. An Osteopathic Approach  to Diagnosis and 

Treatment. Philadelphia: Lippincott‐Raven, 1997. 

Hoppenfeld  S.  Physical  Examination  of  the  Spine  and  Extremities. 

Norwalk, CT: Appleton & Lange, Norwalk, 1976. 
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C H A P T E R 

Myofascial Techniques 
Eileen L. DiGiovanna and Toni Spinalis 

T h i s chapter describes the application of pas
sive, active direct, and active indirect myofascial 
or soft tissue techniques to the lumbar region. 
These techniques may be used as the main part 
of the treatment or in preparation for the use of 
other osteopathic techniques, 

• PASSIVE TECHNIQUES 
Prone Technique 
1. Patient position: prone. 
2. Physician position: standing at the side of 

the table, opposite the side to be treated. 
3. Technique: 

a. The physician places the thumb of one 
hand parallel to the paravertebral muscle 
on the side opposite where she is standing, 
between the muscle and spinous pro
cesses. The thumb is reinforced by placing 
the thenar eminence of her other hand on 
top of it (see Figs. 37-1 and 37-2) . 

b. The muscle is pushed away from the spi
nous processes by keeping her elbows 
straight and using body weight to move 
the muscle. 

c. The stretch is held a few seconds, allowing 
the muscle to relax, and then slowly re
leased. 

d. The stretch is repeated several times. The 
thumb and reinforcing hand may be 
moved up and down the spine to stretch 
various portions of the muscle. 

Alternate Prone Technique 
1. Patient and physician positions remain the 

same. 

2. Technique: 
a. The stretch is made using the heel of the 

cephalad hand, which is pushing the mus
cle away from the spinous processes. 

b. The caudad hand grasps the anterior supe
rior iliac spine (ASIS) on the far side and 
rotates the pelvis by pulling the ASIS up 
and toward the physician. This provides 
an additional stretch on the lumbar mus
cles. 

Lateral Recumbent Technique 
1. Patient position: Lying on side with muscles 

to be treated uppermost and knees and hips 
slightly flexed for balance. 

2. Physician position: Standing at the side of 
the table facing the patient. 

3. Technique: 
a. The physician grasps the upper paraverte

bral muscles with the fingers of both 
hands. 

b. Keeping the elbows straight, the physician 
leans back and stretches the muscles by 
pulling them perpendicularly away from 
the spinous processes (Fig. 48 -1 ) . 

c. This stretch is held for several seconds and 
then slowly released. 

d. This may be repeated several times, with 
the physician moving the hands up and 
down the spine to stretch various parts of 
the muscle. 

Alternate Lateral Recumbent 
Technique 
This technique will add a longitudinal stretch to 
the perpendicular technique described. 

2 4 3 
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• FIG. 48-1 Passive myofascial technique applied to lum
bar spine, patient recumbent. 

1. Patient and physician positions: remain the 
same. 

2 Technique: 
a. The physician grasps the muscle as de

scribed. She then places her cephalad fore
arm on the patient's shoulder and her cau-
dad forearm on the patient's iliac crest. 

b. As she pulls the muscle perpendicularly, 
she adds a longitudinal stretch by pushing 
the shoulder and iliac crests with her fore
arms to separate them. 

• ACTIVE DIRECT TECHNIQUE 
Lateral Recumbent Technique 
1. Patient position: Recumbent on his side, 

with the affected muscles down. 
2. Physician position: Standing at the side of 

the table facing the patient. 

• FIG. 48-2 Active, direct myofascial lumbar technique, 
patient recumbent. 

3. Technique: 
a. The physician grasps the patient's ankles 

and raises them off the table, stretching 
the involved muscles (those closer to the 
table) (Fig. 48-2) . 

b. The patient is instructed to push his ankles 
down toward the table and to hold this 
contraction for several seconds. 

c. The physician exerts a resistive force equal 
to the patient's contraction, causing an iso
metric contraction. 

d. The patient relaxes and the physician in
duces further side-bending by raising the 
ankles further. 

e. The process may be repeated several times 
to relax the muscles. 

f. The physician may localize the area being 
treated by flexing the patient's hips. Ap
proximately 90 degrees of hip flexion will 
bring maximum contraction to the lower 
lumbar spine. Greater flexion will bring 
maximum contraction further up the lum
bar spine. 

Alternate Lateral Recumbent 
Technique 
1. Patient position: recumbent on his side with 

the affected muscles up away from the table. 
Hips and knees are flexed. 

• FIG. 48-3 Modified active direct myofascial lumbar 
technique. 
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2. Physician position: standing at the side of 
the table facing the patient. 

3. Technique: 
a. The physician grasps the patient's ankles 

and lowers his legs below the level of the 
tabletop (Fig. 48-3) . 

b. The patient is asked to push his ankles 
toward the ceiling. This causes contraction 
of the uppermost muscles. 

c. The physician provides an isometric resis
tive force for several seconds; then the pa
tient is allowed to relax. 

d. The technique is repeated several times. 

• ACTIVE INDIRECT TECHNIQUES 
Lateral Recumbent Technique 
1. Patient position: recumbent on his side with 

affected muscles down toward the table. Hips 
and knees are flexed for balance. 

2. Physician position: standing at the side of 
the table facing the patient. 

3. Technique: 
a. The physician grasps the patient's ankles 

and lowers them off the table below the 
level of the tabletop. 

b. The patient is instructed to push his ankles 
up toward the ceiling. This causes contrac
tion of the uppermost muscles (those an
tagonistic to the involved muscle). 

c. The physician provides an isokinetic resis
tance (resistive force that allows the ankles 
to move against that resistance). 

d. This process may be repeated several 
times. This procedure uses contraction of 
the antagonist muscles to relax the agonist 
muscle by reciprocal inhibition. 

Alternate Lateral Recumbent 
Technique 
The aforementioned technique may be modified 
to treat the uppermost muscles by raising the 
ankles toward the ceiling and having the patient 
push down toward the floor. The legs are al
lowed to move against an isokinetic resistance. 
The patient is now contracting the muscles clos
est to the table to relax the uppermost muscles 
by reciprocal inhibition. A passive stretch may 
be added at the end of either of these techniques. 
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CHAPTER 

Muscle Energy Techniques For The 
Lumbar Spine 

Sandra D. Yak, Nancy Brous, and Dennis J. Dowling 

This chapter describes the application of muscle 
energy techniques to group curves and sin-
gle-segment somatic dysfunctions in the lumbar 
spine. For the described techniques, the patient 
lies on his side on the table or in a modified Sims 
position. The transverse processes of the segment 
to be treated are oriented either upwards or 
downwards, according to the precise technique. 

• TYPE I NEUTRAL (GROUP) CURVES 

1. Patient position: Side-lying with concavity 
of the curve toward the table; the posteriorly 
rotated transverse processes are up. 

2. Physician position: standing at the side of 
the table facing the patient. 

3. Technique: 
a. The physician monitors the apex of the 

curve with the hand that is closer to the 
patient's head. 

b. The physician flexes the patient's hips and 
knees to approximately 90 degrees. 

c. The   physician   side-bends   the   
lumbar 
spine to the apex by elevating the patient's 
ankles with the nonmonitoring hand (Fig. 
49-1). 

d. The patient is instructed to push his feet 
toward the floor for 3 to 5 seconds. 

e. The physician provides isometric resis-
tance, producing a static contraction. 

f. The patient is directed to relax for 3 to 
5 seconds typically, but may be slightly 
longer if necessary. 

g. The physician further elevates the pa- 
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tient's feet and lower legs until motion is felt 
at the new barrier, h. The procedure is 
repeated at least three times. 
i. A passive stretch is added after the last 

repetition. 

• TYPE II FLEXED SOMATIC 
DYSFUNCTION 

1. Patient position: Side-lying on the table. The 
posteriorly rotated transverse process to be 
treated is downward, toward the table. The 
patient will be placed into a lateral recumbent 
position (the mnemonic "FDR" may be used 
to indicate Flexion, posterior facets Down 
ward, and Recumbent position). 

2. Physician position: standing at the side of 
the table facing the patient. 

3. Technique: 
a. The physician monitors at the level of the 

somatic dysfunction with his cephalad 
hand. 

b. With his other hand, the physician flexes 
the patient's hips and knees until motion 
is localized at the level below the dys 
function (i.e., at L2 on L3). 

c. The patient is directed to straighten his 
lower leg and the physician further ex 
tends it until motion is felt at the same 
level. 

d. The flexed top leg is "locked" in place 
with the dorsum of the foot placed in the 
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• F I G . 49-1 Muscle energy treatment for a type I curve, 
convex right. 

popliteal space of the lower leg by the 
physician. This places the somatic dys
function into an extension barrier. 

e. The physician temporarily switches mon
itoring hands so that the caudad (with 
respect to the patient) hand is now moni
toring the involved segment. 

f. With his other hand, the physician grasps 
the patient's lower arm and pulls it for
ward and upward, until motion is felt at 
the level of the restriction. This brings the 
patient into the lateral recumbent posi
tion and creates rotation of the dysfunc
tion into the barrier direction. 

g. Further rotation and localization can be 
achieved by directing the patient to grasp 
the table edge behind his back with his 
other hand. 

h. The physician places his cephalad hand 
on the patient's shoulder. 

i. The patient is instructed to take a deep 
breath and then exhale completely. The 
physician resists the motion that occurs 
during inhalation and then follows the 
shoulder into backwards rotation during 
exhalation. The patient is directed to 
reach further down the table edge with 
his hand. 

j. The physician again switches hands and 
uses his cephalad hand to monitor the 
level of the restriction. 

k. The physician grasps the ankle of the pa
tient's top leg and elevates it until the 

• F I G . 49-2 Muscle energy treatment for a flexed so
matic dysfunction. 

lumbar spine side-bends to the motion 
barrier. 

I. The patient is directed to push his ele
vated foot down toward the table for 3 
to 5 seconds. 

m. The physician provides isometric resis
tance, producing a static contraction. 

n. The patient is directed to relax for 3 to 5 
seconds typically, but this may be slightly 
longer if necessary 

o. The physician further elevates the pa
tient's upper foot and leg until motion is 
felt at the new barrier (Fig. 49-2) . 

p. The physician then increases extension, 
side-bending, and rotation into the new 
motion barriers by again elevating the pa
tient's upper ankle. 

q. The procedure is repeated at least three 
times or until the somatic dysfunction is 
improved. 

r. A passive stretch is given after the last 
repetition. 

• TYPE II EXTENDED SOMATIC 
DYSFUNCTION 

1. Patient position: Side-lying on the table. The 
posteriorly rotated transverse process to be 
treated faces upward. The patient is placed 
into a modified Sims position (the mnemonic 
"SUE" to indicate Sims, posterior facets Up
ward, and Extension dysfunction may be 
used). 

2. Physician position: standing at the side of 
the table facing the patient. 
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• F I G . 4 9 - 3 A Muscle energy treatment for an extended 
somatic dysfunction. Physician standing. 

3. Technique: 
a. The physician faces the patient and moni

tors the somatic dysfunction with his 
cephalad hand. 

b. With his other hand, the physician flexes 
the patient's hips and knees until motion 
is localized at the level below the dys
function (i.e., at L2 on L3). 

c. The physician switches monitoring 
hands so that the caudad hand is then on 
the somatic dysfunction. 

d. The patient is directed to bring the arm 
that is on the table behind him and rotate 
his chest towards the table. This rotation 
creates a modified Sims position. 

e. The physician places his cephalad hand 
on the patient's shoulder. 

f. Additional rotation is induced by having 
the patient inhale and then exhale com
pletely while simultaneously reaching to
ward the floor. 

g. The physician pushes down on the pa
tient's shoulder toward the table with his 
cephalad hand until the torso is rotated 
down to the monitored segment, exag
gerating the modified Sims position. 

h. The physician again switches monitoring 

• F I G . 49 -3B Physician seated. 

hands with now the cephalad becoming 
and remaining the monitoring one. 

i. The physician lowers the patient's legs off 
the side of the table to create lumbar side-
bending up to the restricted area (Fig. 49-
3A). 

j. Because this position may be uncomfort
able for the patient, the physician may 
either place a pillow under the patient's 
lower knee or sit behind the patient and 
put his thigh between the patient's legs 
and the table (Fig. 49-3B). (This position 
requires the physician to change the hand 
monitoring.) 

k. The patient is directed to push his feet 
toward the ceiling for 3 to 5 seconds. 

1. The physician provides isometric resis
tance, creating a static contraction. 

m. The patient is directed to relax for 3 to 
5 seconds typically, but may be slightly 
longer if necessary 

n. The physician engages a new motion bar
rier by further lowering the patient's legs 
toward the floor. 

o. The procedure is repeated at least three 
times or until the somatic dysfunction is 
improved. 

p. A passive stretch is given after the last 
repetition. 
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C H A P T E R 

Counterstrain Techniques 
Eileen L. DiGiovanna 

The counterstrain tender points of the lumbar 
spine are named for the dysfunctional lumbar 
vertebrae. Anterior tender points are treated with 
the patient supine and posterior tender points 
are treated with the patient prone. Many of the 
counterstrain techniques for lumbar somatic 
dysfunctions are facilitated by slight rotation of 
the patient's thighs and pelvis, and by resting 
some part of the patient's leg on the physician's 
thigh or knee. 

• ANTERIOR TENDER POINTS 
Figure 50-1 shows the locations of the anterior 
lumbar tender points. Anterior tender points will 
generally require a position of flexion. The posi
tioning is accomplished by using the lower ex
tremities as levers to move the lumbar spine. 

L1 Anterior Tender Point (Medial to 
Anterior Superior Iliac Spines) 
1. Patient position: supine, with upper body 

propped up on pillows. 
2. Physician position: standing next to the 

table on the side of the tender point. 
3. Technique: 

a. Both knees are flexed and rotated toward 
the tender point. Because the lower body 
is rotated, this position is equivalent to 
upper body rotation away from the tender 
point (Fig. 50-2) . 

b. The hips are side-bent toward the tender 
point. 

c. The patient's legs may be supported on 
the physician's thigh if desired. 

d. The position is held for 90 seconds, legs 
returned to neutral, and the tender point 
is reassessed. 

Note: The LI tender point is treated in the same 
manner as the tender points corresponding to verte
brae T9-T12. 

L2 Anterior Tender Point Technique 
1. Patient position: supine. 
2. Physician position: standing at the side of 

the table opposite the tender point, which is 
located on the inferior medial surface of the 
anterior inferior iliac spine. 

3. Both thighs are rotated 60 degrees away from 
the tender point, with side-bending away 
(Fig. 50-3) . 

4. The position is held for 90 seconds, legs re
turned to neutral and tender point is reas
sessed. 

Abdominal L2 Tender Point 
The abdominal L2 tender point is an additional 
tender point for the second lumbar vertebra and 
is found 2 inches lateral to the umbilicus. The 
treatment is the same as for the anterior inferior 
iliac spine tender point except that the thighs 
are rotated toward the tender point (the equiva
lent of rotation away from the tender point at 
the vertebral level) (Fig. 50-4) . 

L3, L4 Anterior Tender Points 
1. Patient position: supine. 
2. Physician position: standing at the side of 

2 4 9 
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• FIG. 50-1 Anterior lumbar tender points. 

the table on the side of the tender point, with tender point with slight rotation toward 
one foot on the table. the tender point. 

3. Technique: c. The position is held 90 seconds, legs re-
a. The patient's hips and knees are flexed. turned to neutral, and tender point reas-

His legs rest on the physician's thighs. sessed. 
b. The spine is side-bent away from the 

L5 A n t e r i o r T e n d e r P o i n t 

1. Patient position: supine. 
2. Physician position: standing at the side of 

• FIG. 50-2 Treatment for L1 tender point. • FIG. 50-3 Treatment for L2 tender point. 
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• FIG. 50-4 Treatment for abdominal lumbar tender 
point. 

the table next to the tender point, which is 
on the pubic ramus. Her foot is on the table. 

3. Technique: 
a. The patient's hips and knees are flexed. 

His legs rest on the physician's thighs. 
b. The far ankle is crossed over the one closer 

to the physician. The knees are dropped 
slightly apart (Fig. 50-5). 

c. There is side-bending away from the 
tender point and slight rotation toward it, 

d. The position is held for 90 seconds, legs 

• FIG. 50-5 Treatment for 15 tender point. 

returned to neutral, and the tender point 
is reassessed. 

• POSTERIOR TENDER POINTS 
Posterior lumbar tender points are generally lo
cated on the spinous process, between the spi
nous processes, or over a transverse process. 
There are some points located in the buttocks 
or, for lower pole L5, on the sacrum. Figure 
50-6 shows the locations of the posterior tender 
points. 

The posterior tender points generally require 
extension. Lower pole L5 is an exception in that 
it requires flexion as the main component of 
treatment. In each technique, the position is held 
for 90 seconds, then the legs are returned to a 
neutral position and the lender point is reas
sessed to assure resolution. 

L1-L5 Tender Points (Spinous or 
Transverse Process) 
1. Patient position: prone. 
2. Physician position: standing at the side of 

the table. If the tender point is in the midline, 
it is best if the physician stands on the same 
side as the leg being elevated (Fig. 50-7). If 
the point is over a transverse process, it is 
best if the physician stands opposite the 
tender point. 

3. Technique: 
a. The extended leg is elevated, extending 

the lumber spine. Both legs may be used. 
b. If the tender point is near the midline, this 

position may be sufficient. 
c. If the tender point is over the transverse 

process, some rotation may be necessary. 
This is best performed with the physician 
standing at the side opposite the tender 
point. The leg is elevated and adducted 
over the other leg enough to cause rotation 
at the vertebral level being treated. Exter
nal rotation of the thigh assists this process 
(Fig. 50-8). 

Alternative Technique 
If the patient is unable lo lie prone, ihe above 
technique may be performed with the patient in 
a lateral recumbent position, with the physician 
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• FIG. 50-6 Posterior lumbar tender points. 

standing behind him. The leg positioning is the 
same. 

• L3, L4, L5 UPPER POLE TENDER 
POINTS 

The L3 to L5 vertebrae also have tender points in 
the lateral buttock muscles (gluteals). The lower 
pole L5 tender point is superior and slightly me
dial to the posterior inferior iliac spines. L3 and 
L4 tender points are treated in a manner similar 

• FIG. 50-7 Treatment for spinous process tender point. 

to that described for tender points on the trans
verse processes. The leg of the prone patient is 
elevated and adducted. It may rest on the opera
tor's knee, which is placed on the table. 

Lower Pole L5 Tender Point 
1. Patient position: prone. 
2. Physician position: seated on a stool at the 

side of the table next to the tender point. 

• FIG. 50-8 Treatment for transverse process tender 
point with induced rotation. 
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3. Technique: 
a. The patient's leg is dropped off the table 

with the knee and hip flexed. The hip is 
slightly rotated internally. 

b. While supporting the patient's leg, the 
physician pushes the knee toward the 
table, adducting the thigh (Fig. 50-9). 

c. Treatment is monitored at the tender point 
just medial to the posterior inferior iliac 
spine and just inferior to it. 

■ FIG. 50-9 Treatment for lower pole L5 tender point.
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C H A P T E R 

Facilitated Positional Release 
Stanley Schiowitz 

• S U P E R F I C I A L M U S C L E 

H Y P E R T O N I C I T Y ( L E F T L O W B A C K ) 

1. Patient position: prone, with a pillow under 
the abdomen. The pillow should be large 
enough to cause flattening of the lumbar lor
dosis. 

2. Physician position: standing at the left side 
of the table of the muscle hypertenicity (left). 

3. Technique: 
a. The physician monitors the area of hyper

tonicity with his index finger. 
b. The physician places his left knee on the 

table beside the patient's left ilium. 
c. With his right hand, the physician slides 

the patient's legs toward the left side of 
the table, producing side-bending of the 
patient's lumbar spine with the physi
cian's left knee as a fulcram. Side-bend
ing is continued until tissue motion is 
felt by the left (monitoring) index finger 
(Fig.51-1). 

d. The physician releases the patient's legs, 
crosses the patient's right leg over the 
left at the ankle, and then places his 
right hand under the patient's right thigh. 
The physician grasps the patient's right 
thigh medially, extends it posteriorly, and 
externally rotates it until motion is felt 
by the left (monitoring) index finger in 
the area of tissue tension. A torsional 
motion is created up to the monitoring 
finger. 

e. This position is held for 3 seconds, and 
then released; the dysfunction is reevalu
ated. 

• S O M A T I C D Y S F U N C T I O N -

E X T E N S I O N D Y S F U N C T I O N ( L 4 

ESi_Ri_) 
1. Patient position: prone, with a pillow under 

the abdomen. A second pillow is placed be
tween the patient's left thigh and the table. 
This protects the patient's thigh and acts as 
a fulcntm for motion. 

2. Physician position: standing at the left side 
of the table. 

3. Technique: 
a. The physician monitors the left transverse 

process of the L4 vertebra with his left 
index finger. 

b. The physician grasps the patient's left 
lower leg or ankle with his right hand. 

c. The patient's left leg is brought into ab
duction until motion is felt at the monitor
ing finger; then internal rotation up to the 
monitoring finger is added. 

d. The patient's left leg is then pressed down 
toward the floor until motion is fell by the 
physician's monitoring finger (Fig. 51-2). 

e. The position is held until the physician 
feels articular release. This usually occurs 
in 3 to 4 seconds. 

f. The position is released and the patient is 
returned to a neutral position. The dys
function is reevaluated. 

• S O M A T I C D Y S F U N C T I O N -

E X T E N S I O N ( L 4 E S L R L ) 
A l t e r n a t e T e c h n i q u e 

1. Patient position: Lying on the right side, 
with both legs in full extension on the table. 
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the left low back, superficial muscle hypertonicity. • F I G - 5 1 3 Facilitated positonal release alternate treat
ment for a lumbar extension somatic dysfunction. 

2. Physician position: Standing at the side of 
the table, behind the patient. 

3. Technique: 
a. The physician places one finger of his right 

hand on the posteriorly rotated left trans
verse process of L4. 

b. The physician grasps the patient's left knee 
with his left hand and has the patient's left 
foot resting on his left forearm. 

c. The physician brings the patient's left hip 
into abduction until the motion is felt at 
the monitoring finger. Internal rotation of 
that hip is added by turning the patient's 
foot internally, using a rotating motion of 
the physicians left forearm. 

d. The patient's left leg is now brought into 
extension by the physician stepping back 
slowly until the motion is fell at the moni
toring finger (Fig. 51-3). 

• FIG. 51-2 Facilitated positional release treatment for 
a lumbar extension somatic dysfunction. 

e. The position is held until the physician 
feels articular release, usually 3 to 5 sec
onds. 

f. The position is released. The patient is re
turned to a neutral position and the dys
function is reevaluated. 

• S O M A T I C D Y S F U N C T I O N -

F L E X I O N D Y S F U N C T I O N ( L 4 F 

S R R R ) 

1. Patient position: prone, with a pillow placed 
under the abdomen. 

2. Physician position: sitting at the right side 
of the table, facing the patient's head. The 
physician's left lateral thigh and knee are be
side the table. 

3. Technique: 
a. The physician monitors the transverse 

process of L4 on the right side with one 
finger of the left hand. 

b. The physician drops the patient's flexed 
right knee and thigh off the table over his 
left thigh. 

c. The physician grasps the patient's knee 
with the right hand and flexes the patient's 
hip until motion is fell at the monitored 
transverse process. 

d. The physician pushes the patient's right 
knee toward the table, into adduction, 
using his knee and thigh as a fulcrum, 
until motion is felt at the monitored trans
verse process. 

e. With his right hand, the physician uses the 
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• FIG. 51-4 Facilitated positional release treatment for 
a lumbar flexion somatic dysfunction. 

patient's knee to rotate the thigh, creating 
internal rotation of the hip (Fig. 51-4). 

f. This position is held until the physician 
feels articular release. 

g. This position is held for 3 seconds and 
then released; the dysfunction is reevalu
ated. 

• S O M A T I C D Y S F U N C T I O N -

F L E X I O N D Y S F U N C T I O N ( L 4 F 

S R R R ) 

A l t e r n a t e T e c h n i q u e 

1. Patient position: Lying on his left side on 
the table with both hips and knees flexed. 

2. Physician position: Standing at side of table. 
The physician's left index finger monitors the 
posteriorly rotated transverse process. 

3. Technique: 
a. The physician places one finger of his left 

hand on the right posteriorly rotated 
transverse process. 

b. The physician grasps the patient's right 
knee with his right hand. 

c. The physician flexes the patient's left hip 
and knee until motion is felt at the moni
toring finger. 

d. The physician adducts and internally ro
tates the patient's right hip. 

e. The physician adds a compressive force by 

• FIG. 51-5 Facilitated positional release alternate treat
ment for a lumbar flexion somatic dysfunction. 

using his right hand to push the patient's 
right femur toward the physician's moni
toring finger (Fig. 51-5). 

f. The position is held until articular release 
is fell, usually 3 to 5 seconds. The position 
is then released and the dysfunction is re
evaluated. 

• L U M B A R T E C H N I Q U E F O R 
D I S K O G E N I C P A I N S Y N D R O M E 

This technique is useful for patients with radicu
lar pain, bulging disks, stenosis, or disk hernia
tion, or for patients with residual pain after lami
nectomy. Treatment is described for a right-
sided dysfunction. 

• FIG. 51-6 Facilitated positional release treatment for 
sciatic radiation of pain caused by herniated lumbar disc. 
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1. Patient position: prone, with a pillow placed 
under the abdomen. 

2. Physician position: seated at the right side 
of the table, facing the patient's head. The 
physician's thighs and knees are parallel to 
the table. 

3. Technique: 
a. The physician monitors the area at the site 

of the disk herniation with his index 
finger. 

b. The patient's right hip and thigh are flexed 
and the thigh is placed over both of the 
physician's legs, allowing the knee to flex 
down toward the floor. 

c. The physician places his right hand on the 
patient's right ankle. 

d. The physician raises his right heel off the 
floor, lifting the patient's thigh, until mo
tion is felt at the monitoring finger. 

e. The physician pushes his right knee lat
erally against the back of the patient's 
knee, creating a traction force that is mon
itored by his finger. 

f. With his right hand, the physician turns 
the patient's right leg down toward the 
floor, creating a rotary motion of the thigh 
and hip, with the knee acting as the ful
crum (Fig. 51-6). 

g. Mild tension is maintained at the monitor
ing finger until motion is felt. The physi
cian will feel a release of tissue tension in 
3 to 5 seconds. 

h. The physician releases the posiiion, re
turns the leg to the table, and reevaluates 
the dysfunction. 

Note: This treatment may be applied to both 
sides for optimum results. 
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C H A P T E R 

Still Techniques 
Dennis J. Bowling 

This chapter describes Still techniques for 
treating somatic dysfunctions of the lumbar 
spine. The lumbar region has type I (regional) 
and type II (segmental, single) somatic dysfunc
tions and is treated by positioning into the direc
tions of ease. The lumbar region may be treated 
in much the same manner as the typical thoracic 
vertebral somatic dysfunctions. Although the 
primary position of application is with the pa
tient supine, the patient may also be treated in 
the seated position with the thoracic techniques. 
Compression is most typically used. Occasion
ally, the portion of the treatment involving 
movement toward the barriers may result in an 
articulatory "pop." The descriptions are for the 
specific side-bending and rotation components 
with flexion and extension as modifications into 
the appropriate directions. 

• LUMBAR TYPE II EXTENDED 
SOMATIC DYSFUNCTION (L3 E SR 

RR)—PATIENT SUPINE 
1. Patient position: supine. 
2. Physician position: standing at the side of 

the patient on the side of the somatic dys
function. 

3. Technique: 
a. The physician places the pad of the in

dex or middle finger of his monitoring 
cephalad hand on the posterior trans
verse process on the side of the side-
bending/rotation component of the so
matic dysfunction (the left finger contacts 
the patient's L3 right transverse process in 
this example). 

b. The physician uses his other hand to grasp 
the patient's leg on the dysfunctional side 
and flex the patient's hip and knee until 
motion is felt at the monitoring finger (the 
physician's right hand grasps and flexes 
the patient's right leg in this example). 

c. The physician abducts the patient's knee 
of the affected side and externally rotates 
the leg until motion and soft tissue relaxa
tion is felt at the monitoring finger. This 
creates relative extension, rotation, and 
side-bending of the somatic dysfunction 
(Fig. 52-L4) . 

d. A modification is for the physician to in
sert the forearm of his caudad arm from 
lateral to medial beneath the patient's knee 
and places his hand on the patient's ante
rior thigh. This can add torsion to the 
modifying and localizing forces (Fig. 52-
IB). 

e. The physician puts downward compres
sion with his caudad (right) arm or shoul
der from the patient's knee through his 
femur, toward the pelvis and hip, and di
rected toward the lumbar somatic dys
function until further softening of the tis
sue is noted at the monitoring finger. 

f. While maintaining the compression, the 
patient's leg is gently carried through ad
duction across the midline and slightly in
creased hip flexion, thus engaging the ex
tension barrier, then through neutral 
position and into the barrier directions 
(side-bending left and rotating left in this 
case). 

2 5 8 
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• FIG. 52-1A Lumbar type II extended somatic dysfunc
tion (L3 E SR R r ) , patient supine. 

g. The patient's hip and knee are brought 
back to the neutral position by extending 
both, and then the lumbar somatic dys
function is reassessed. 

• L U M B A R T Y P E I I F L E X E D S O M A T I C 
D Y S F U N C T I O N (L3 F S R R R ) — 
P A T I E N T S U P I N E 

1. Patient position: supine. 
2. Physician position: standing at the side of 

the table, typically on the side of the dysfunc
tion. 

3. Technique: 
a. The physician places the pad of the in

dex or middle finger of his monitoring 
cephalad hand on the posterior trans
verse process on the side of the side-
bending/rotation component of the so-

• FIG. 52-1B Lumbar type II extended somatic dysfunc
tion (L3 E SR R r ) , patient supine. (Modification of physician 
hand/arm position.) 

matic dysfunction (the left finger contacts 
the patient's L3 right transverse process in 
this example). 

b. The physician uses his other hand to grasp 
the patient's leg on the dysfunctional side 
and flex the patient's hip and knee until 
motion and soft tissue relaxation is felt at 
the monitoring finger (the physician's 
right hand grasps and flexes the patient's 
right leg in this example). 

c. The physician adducts the patient's ipsi-
lateral knee and internally rotates the leg 
until motion and soft tissue relaxation is 
felt at the monitoring finger. This creates 
relative extension, rotation, and side-
bending to the somatic dysfunction (Fig. 
52-2A). 

d. A modification is for the physician to in
sert the forearm of his caudad arm beneath 
the patient's knee from medial to lateral 
and place his hand on the patient's lateral 
thigh. This can add torsion to the modify
ing and localizing forces (Fig. 52-2B). 

e. The physician puts downward compres
sion with his caudad (right) arm or shoul
der from the patient's knee through his 
femur, toward the pelvis and hip, and di
rected toward the lumbar somatic dys
function until further soft tissue is noted 
at the monitoring finger. 

f. While maintaining the compression, the 
patient's leg is gently carried through ab
duction and external rotation across and 
slightly decreased hip flexion by engaging 

• FIG. 52-2A Lumbar type II flexed somatic dysfunction 
(L3 F SR RR), patient supine. 
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• FIG. 52-2B Lumbar type II flexed somatic dysfunction 
(L3 F SR R r ) , patient supine. (Modification of physician 
hand/arm position.) 

the extension barrier, then through neu
tral position and into the barrier directions 
(side-bending left and rotating left in this 
case). 

g. The patient's hip and knee are brought 
back to the neutral position by extending 
both, and then the lumbar somatic dys
function is reassessed. 

• L U M B A R T Y P E I G R O U P C U R V E 
S O M A T I C D Y S F U N C T I O N ( L 1 - 5 N 
S R R L ) — P A T I E N T S U P I N E 

1. Patient position: supine. 
2. Physician position: standing facing the table 

on the side of the concavity of the group 
curve. 

3. Technique: 
a. The physician places the pad of the index 

or middle finger of his monitoring hand 
at the apex of the curve on the concave 
side of the group curve by passing the 
monitoring hand beneath the patient's 
back (the left finger contacts the patient's 
right L3 transverse process in this exam
ple). The palm of that hand contours to 
and supports the patient's back in this re
gion. 

b. The physician grasps the patient's knee on 
the side of the side-bending and flexes the 
hip and knee to approximately right an
gles (the physician's right hand holds the 
patient's right leg in this example) or until 
motion is localized to the monitoring fin
ger and there is soft tissue relaxation. 

• FIG. 52-3 Lumbar type I group curve somatic dysfunc
tion ( L I - 5 N SR R L ) , patient supine. 

c. The physician then holds the leg above the 
ankle and takes the monitoring finger out 
to hold the knee (right hand holds the 
right lower leg; left hand holds the right 
knee). 

d. The physician rotates the leg internally by 
pulling the lower leg laterally and also ad-
ducts the knee by pushing the knee medi
ally. This side-bends the patient's body to
ward the group curve concavity and 
rotates the lumbar towards the opposite 
side for further tissue relaxation. 

e. The physician puts approximately 5 
pounds of downward pressure toward the 
table with the hand on top of the patient's 
knee through the femur and toward where 
the monitoring finger had been (Fig. 52-
3). 

f. While maintaining the compression, the 
knee is gently carried through the neutral 
position abduction while simultaneously 
bringing the foot toward the midline creat
ing full leg external rotation. 

g. The patient's leg is brought back to the 
neutral position and the lumbar group 
curve is reassessed. 

• A L T E R N A T I V E L U M B A R T Y P E I 
G R O U P C U R V E S O M A T I C 
D Y S F U N C T I O N ( L 1 - 5 N S R 

R L ) — P A T I E N T S U P I N E 

1. Patient position: supine. 
2. Physician position: standing facing the pa-
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tient on the side of the side-bending compo
nent of the group curve. 

3. Technique: 
a. The physician places the pad of the index 

or middle finger of his monitoring hand 
at the apex of the curve on the concave 
side of the group curve by passing the 
monitoring hand beneath the patient's 
back (the left finger contacts the patient's 
right L3 transverse process in this exam
ple). The palm of that hand contours to 
and supports the patient's back in this re
gion. 

b. The physician grasps the patient's knee on 
the side of the side-bending and flexes the 
hip and knee to approximately 90 degrees 
(the physician's right hand holds the pa
tient's right leg in this example) or until 
motion is localized to the monitoring fin
ger and there is soft tissue relaxation. 

• FIG. 52-4 Alternative lumbar type I group curve so
matic dysfunction (L1-5 N SR RL), patient supine. 

c. The physician then places his arm beneath 
the patient's bent knee from medial to lat
eral, holds the patients thigh with that 
hand, and places his shoulder against the 
patient's knee (right arm beneath the pa
tient's right knee; right shoulder against 
the right knee). 

d. The physician rotates the leg internally by 
pushing the knee medially and directing 
the lower leg laterally. This side-bends the 
patient's body toward the group curve's 
concavity and rotates the lumbar vertebrae 
toward the opposite side for further tissue 
relaxation. 

e. The physician puts approximately 5 
pounds of downward pressure toward the 
floor with the shoulder on top of the pa
tient's knee through the femur and toward 
the monitoring finger (Fig. 52-4) . 

f. While maintaining the compression, the 
knee is gently carried through the neutral 
position abduction while simultaneously 
bringing the leg into external rotation by 
the physician rotating his arm in the pa
tient's popliteal region. 

g. The patient's leg is brought back to the 
neutral position and the lumbar group 
curve is reassessed. 

REFERENCES 
Van Buskirk RL. A manipulative technique of Andrew Taylor 
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Van Buskirk RL. The Still Technique Manual Indianapolis, 

IN: American Academy of Osteopathy, 1 9 9 9 . 
Van Buskirk RL. Treatment of somatic dysfunction with an 

osteopathic manipulative method of Dr. Andrew Taylor 
Still. In W a r d RC, ed. Foundations jor Osteopathic Medi
cine. Philadelphia: Lippincott Wil l iams & Wilk ins , 2 0 0 3 : 
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C H A P T E R 

PINS Techniques 
Dennis J. Dowling 

This chapter describes PINS technique for 
treating somatic dysfunctions of the lumbar re
gion. The examples provided are not the only 
ones that are possible (Fig. 53-1) ; however, they 
are fairly common. Occasionally, patterns in the 
lumbar region may continue into or from adja
cent regions. The patient is most commonly 
treated in the prone position but could be treated 
seated. The physician should be positioned com
fortably facing the region to be treated or along
side the table. The principles and methods of 
PINS can be applied: 

1. Locate a sensitive point in the region of the 
symptoms. 

2. Analyze the structures that are deep to that 
point 

3. Locate another sensitive point at the other 
end of a connecting structure (i.e., muscle, 
ligament, nerve, etc.). The more sensitive 
point is the primary point and the lesser sen
sitive point is the endpoint. 

4. Apply inhibitory pressure to both points for 
30 seconds or more. The soft tissue at the 
more sensitive point will typically lessen in 
tension. 

5. Beginning at the more sensitive of the two 
points, locate another sensitive point approx
imately 2 to 3 centimeters toward the lesser 
sensitive point. 

6. Repeat the procedure progressively toward 
the endpoint. 

7. Reassess the status of the dysfunction. Deter
mine if additional treatment or the applica
tion of other modalities is necessary. 

• QUADRATUS LUMBORUM 
1. Technique: 

a. The physician places the pad of his index 
or middle finger on the iliac crest of in the 
mid-axillary line. A finger of the physi
cian's other hand locates a sensitive point 
superior at the inferior edge of the com
mon costal cartilage in the mid to posterior 
axillary line. Another common pattern in
volves a sensitive point near L5 (possibly 
involving the iliolumbar ligament) medi
ally and extending toward the lateral rib 
cage. 

b. The pattern of intervening points is usu
ally straight, but the depth of pressure may 
indicate the muscles involved (the ilio
lumbar ligament is fairly deep but the sen
sitivity is usually very high). 

2. Clinical Correlation: 
a. Hip pain 
b. Rib inhalation dysfunction 
c. Low back pain 

• LATISSIMUS DORSI 
1. Technique: 

a. The physician places the pad of his index 
or middle finger on a point in the mid to 
upper lumbar region lateral to the trans
verse processes. A lateral sensitive point 
may be found at the inferior angle of the 
scapula, in the posterior axillary fold, or 
in the bicipital groove of the humerus. 

b. The pattern of intervening points is gener
ally straight (muscle pattern) but may be 
slightly variable, because the muscle ex
tends over a fairly great distance and in-

2 6 2 
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• FIG. 53-1 PINS lumbar point patterns; 1, quadratus 
lumborum; 2, latissimus dorsi; 3, paravertebral muscles; 
4, iliocostalis. 

volves the lumbar, thoracic, and upper ex
tremity regions. 

2. Clinical Correlation: 
a. Back pain 
b. Rib pain 
c. Shoulder pain 
d. Shoulder restriction 

• PARAVERTEBRAL MUSCLES 
1. Technique: 

a. The physician places the pad of his index 

or middle finger lateral to spinous pro
cesses. A finger of the physician's other 
hand locates a sensitive point either ceph-
alad or caudad. The point may be at the 
level as low as the PSIS. 

b. The pattern of intervening points is gener
ally slightly curved or straight (muscle pat
tern). 

2. Clinical Correlation: 
a. Back pain 
b. Lumbar disc herniation 
c. Flank pain 
d. Nephrolithiasis (can mimic or be related 

to renal calculi) 

• ILIOCOSTALIS 
1. Technique: 

a. The physician places the pad of his index 
or middle finger near the medial iliac crest. 
A finger of the physician's other hand lo
cates a sensitive point laterally on the 
twelfth rib. 

b. The pattern of intervening points gener
ally follows the lateral border of the ilio
costalis muscles but may be more medial. 

2. Clinical Correlation: 
a. Back pain 
b. Rib pain 

REFERENCES 

Dowling DJ. Progressive inhibition of neuromuscular struc
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C H A P T E R 

Thrusting Techniques For The 
Lumbar Spine 
Eileen L. DiGiovanna, Barry S. Erner, and Paula D. Scariati 

This chapter describes high-velocity, low-am
plitude thrusting techniques for treating somatic 
dysfunctions of the lumbar spine. The soft tis
sues in the region should be prepared with myo
fascial techniques or muscle energy before a 
thrust being performed. 

• LUMBAR SOMATIC DYSFUNCITON 
1. Patient position: lateral recumbent, with the 

posteriorly rotated transverse process up. 
2. Physician position: standing facing the front 

of the patient. 
3. Technique: 

a. The physician uses one hand to monitor 
the posteriorly rotated transverse process 
at all times while positioning and treating 
the patient. 

b. The physician flexes the patient's hips and 
knees until motion just above the dys
functional vertebra is felt by his monitor
ing hand. 

c. The patient is asked to straighten the 
lower leg while the physician maintains 
the flexion of the upper leg. 

d. The toes of the upper foot are hooked be
hind the popliteal fossa of the inferior leg, 
which is resting on the table in an ex
tended position. 

e. The physician rotates the patient's torso 
in the same direction as the posteriorly 
rotated transverse process by pulling on 
the patient's lower arm. Rotation is in

duced down to, but not including, the ver
tebral segment of the somatic dysfunction. 

f. The physician places the forearm of his 
thrusting arm over the patient's superior 
iliac crest and maintains finger monitoring 
of the dysfunction. 

g. The physician places his other arm be
neath the patient's upper arm and stabi
lizes the patient's lateral torso and rib 
cage. The fingers of this hand now replace 
the fingers of the thrusting arm to monitor 
the segment being treated. 

h. A slight springing force is exerted by in
troducing a very slight lower body rota
tion toward the physician to determine 
that localization is correct. 

i. The patient is instructed to inhale deeply 
and then exhale fully. 

j. At the end of exhalation, the physician ex
erts a rapid rotary thrust. This is achieved 
by rotating the patient's pelvis forward 
and toward the table (Fig. 54-1) . 

• LEG OFF TABLE 
1. Patient position: lateral recumbent position 

with the posteriorly rotated transverse pro
cess up. 

2. Physician position: standing facing the front 
of the patient. 

3. Technique: 
a. The method is the same as in the tech

nique just described, except that the pa-

2 6 4 

Pthomegroup

www.Pthomegroup.com


CHAPTER 54 • THRUSTING TECHNIQUES FOR THE LUMBAR SPINE  265 

 

tientʹs  superior  leg  is  dropped  off  the  table  into 

full hip  flexion.  This  leg  is  then  locked  between 

the  physicianʹs  legs  and  maintained  in  full  hip 

flexion, b. Localization and thrust are the same as 

in the first technique. 

 

■ POSTERIOR TRANSVERSE PROCESS 
DOWN 

1. Patient position: lateral recumbent with posterior 

transverse process down. 

2. Physician position: standing at the side of the 

table facing the front of the patient. 

3. Technique: 

a.  The  physician  uses  one  hand  to monitor  the 

posteriorly  rotated  transverse  process  at  all 

times  while  positioning  and  treating  the 

patient. 

b. The  physician  flexes  the  patientʹs  hips  and 

knees  until  motion  is  felt  just  caudad  to 

the  posteriorly  rotated  transverse  process 

at his monitoring finger. 

c. The  patient  is  instructed  to  straighten  his 

lower  leg  and  the  physician  hooks  the  toes 

of  the  upper  foot  behind  the  popliteal 

fossa  while  maintaining  the  flexion  of  the 

upper hip and knee. 

d. The  physician  rotates  the  patientʹs  upper 

torso  in  the  same  direction  as  the  poste‐ 

riorly  rotated  transverse  process  by  pull‐ 

ing  on  the  patientʹs  lower  arm.  Rotation 

is  induced  down  to  and  including  the  ver‐ 

tebral segment of the somatic dysfunction. 

e. The  physician  places  the  forearm  of  his 

thrusting  arm  over  the  patientʹs  superior 

iliac  crest  and  maintains  finger  monitoring 

of  the  dysfunction.  The  lower  body  is  ro‐ 

tated  toward  the  physician  until  motion 

is  localized  to  the  level  of  the  posterior 

transverse process. 

f. The  physicianʹs  other  arm  is  placed 

against  the  patientʹs  shoulder  to  maintain 

the upper body rotation. 

g. The  patient  is  instructed  to  inhale  deeply 

and then exhale fully. 

h. At  the  end  of  exhalation,  the  physician 

rapidly  thrusts  by  rotating  the  patientʹs 

pelvis forward and toward the table. 

Note:  Many  schools  teach  this  as  the  typical 

method. Each  technique  is  equally  effective  and  the 

physician should use the one with which he or she is 

most comfortable. 

 

■ FIG. 54-1 High-velocity low-amplitude thrusting technique for

the lumbar spine. 
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C H A P T E R 

Exercise Therapy 
Stanley Schiowitz and Albert R. DeRubertis 

Low back pain is the single most common 
cause of work absenteeism in the United States. 
Approximately 7 0 % to 8 0 % of adults experience 
low back pain at some time in their lives. It is 
important that primary care physicians under
stand low back structural biomechanics because 
they will regularly encounter patients with low 
back pain. 

A comprehensive therapeutic approach in
cludes exercises designed to establish and main
tain musculoskeletal structural integrity. A sim
ple approach is to evaluate the lumbar lordosis, 
the structures involved in its formation, and the 
muscles that act synergistically to maintain it. 

The three questions to be answered are: 

1. Is the anteroposterior lumbar curve flattened 
or exaggerated? 

2. Do the individual vertebrae move freely? 
3. Do the muscles involved require stretching 

(extensibility) or strengthening (contrac
tility)? 

The muscles involved in creating low back 
pain are usually the erector spinae, the gluteus 
maximus, the hamstrings, the iliopsoas, and the 
abdominals. With the exception of the abdomi
nals and occasionally the back extensors, these 
muscles require stretching. Regional motion 
testing may demonstrate restriction caused by 
muscle contraction. Specific testing for motion, 
stretch, and strength should be used. 

The exercises described in this chapter are 
based on the aforementioned approach. Many 
serve more than one function. 

• ABDOMINAL MUSCLES 
Upper Abdominal Strengthening 
Exercise 
1. Patient position: supine, hips and knees 

flexed, feet on floor, arms extended. 
2. Instructions: 

a. Roll your head, neck, and upper back off 
the floor. 

b. Try to touch your knees with your hands 
(Fig. 55-1) . 

c. Hold this position for 5 to 15 seconds. 
Slowly lower your body to the floor. 

d. Relax, rest, and repeat. 

Rotary Abdominal Strengthening 
Exercise 
1. Patient position: supine, hips and knees 

flexed, feet on floor, arms extended. 
2. Instructions: 

a. Roll your head, neck, and upper back off 
the floor. 

b. Try to touch your left knee only with both 
hands, creating a body twist (Fig. 55-2) . 

c. Hold this position for 5 to 15 seconds. 
Slowly lower your body back to floor. 

d. Relax and rest. 
e. Repeat by trying to touch your right knee. 

Lower Abdominal Strengthening 
Exercises 
Exercise 1 
1. Patient position: supine on floor, both knees 

slightly bent, heels on floor. 

2 6 6 
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• FIG. 55-1 Upper abdominal strengthening exercise. 

2. Instructions: 
a. Tighten your abdominal muscles and 

maintain your back flat against the floor. 
b. Raise your left leg off the floor 6 to 8 

inches. Maintain both knees in their 
slightly flexed position (Fig. 55-3) . 

c. Hold this position for 5 to 15 seconds. 
d. Slowly lower the left leg to the floor. 
e. Relax, rest, and repeat by raising your 

right leg. 

Exercise 2 

1. Patient position: supine on floor, both 
hands over the head and firmly holding onto 
a solid structure. 

2. Instructions: 
a. Tighten your abdominal muscles, keeping 

your back flat against the floor. 
b. Flex both knees to 45 degrees. Now raise 

both feet 6 to 8 inches off the floor (Fig. 
55-4) . 

c. Hold this position for 5 to 15 seconds. 
d. Slowly lower both feet to the floor. 

• FIG. 55-3 Lower abdominal strengthening exercise, 
one leg raised. 

• FIG. 55-2 Rotary abdominal strengthening exercise. 

e. Relax, rest, and repeat. 

• LOWER BACK MUSCLES STRETCH 

Exercise 1 

1. Patient position: seated on edge of chair, 
both feet flat on floor. 

2. Instructions: 
a. Cross both arms in front of your chest. 
b. Let your body bend forward between your 

legs. Let the body weight create low back 
stretch (Fig. 55-5) . 

c. Hold for 5 to 15 seconds. 
d. Return slowly to the upright position. 

Relax, rest, and repeat. 

Caution: Discontinue ij dizziness or lightheaded
ness occurs. 

Exercise 2 

1. Patient position: seated on the floor or a 
table with both legs extended. 

• FIG. 55-4 Lower abdominal strengthening exercise, 
both legs raised. 
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• FIG. 55-5 Lower back muscle stretch, seated on chair. 

2. Instructions: 
a. Lean forward and grasp your shins with 

each hand. 
b. Pull your trunk into further forward bend

ing by bringing your hands down your 
legs (Fig. 55-6) . 

c. Feel stretch in the lower back. Hold for 5 
to 15 seconds. Slowly return to the start
ing position. 

d. Relax, rest, and repeat. 

Rotary Stretch 

Exercise 1 

1. Patient position: supine, arms and legs ex
tended. 

• FIG. 55-6 Lower back muscle stretch, seated on floor. 

• FIG. 55-7 Lower back muscle rotary stretch, legs ex
tended. 

2. Instructions: 
a. Bend your right knee up, cross it over your 

left leg, and place the right foot flat on the 
floor, close to the left knee. 

b. Grasp your right knee with your left hand 
and slowly pull it toward the left side of 
the floor. Keep your shoulders flat on the 
floor (Fig. 55-7) . 

c. This will create a right low back rotary 
stretch. Hold for 5 to 15 seconds. 

d. Release right knee, relax, and repeat. 
e. For left low back rotary stretch, reverse 

the knee and hand instructions. 

Exercise 2 

1. Patient position: supine, both hips and 
knees bent, feet together and flat on the floor. 

• FIG. 55-8 Lower back muscle rotary stretch, hips and 
knees bent. 
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2. Instructions: 
a. Using your left foot as a fulcrum, pivot 

both knees to the left. Allow the weight of 
the legs to create a right low back rotary 
stretch (Fig. 55-8) . 

b. Keep your shoulders flat on the floor. Do 
not use muscular contraction to increase 
stretch. 

c. Hold at maximum relaxed stretch for 5 
to 15 seconds. Return knees to starting 
position. 

d. Relax, rest, and repeat. 
e. For left rotary stretch, reverse the instruc

tions. 

• GLUTEUS MAXIMUS MUSCLES 
Active Stretch 
1. Patient position: supine, both knees bent, 

feet on floor. 
2. Instructions: 

a. Bring your right knee up to your chest as 
far as possible and grasp with both hands. 
At the same time fully extend your left leg 
(Fig. 55-9) . 

b. Hold for 5 to 15 seconds. 
c. Reverse the procedure by bringing your 

left knee up to your chest and fully extend
ing your right leg. 

d. Hold this position for 5 to 15 seconds. 
Return to starting position. 

e. Relax, rest, and repeat. 

Passive Stretch 
1. Patient position: supine, arms at sides, 

knees bent, feet on floor. 

• FIG. 55-9 Gluteus maximus active muscle stretch. 

• FIG. 55-10 Gluteus maximus passive muscle stretch. 

2. Instructions: 
a. Bring your right knee to your chest. Clasp 

both your hands over that knee. 
b. Passively and slowly, pull your right knee 

to your chest (Fig. 55-10) . Hold this posi
tion for 5 to 15 seconds. 

c. Return to starting position; repeat with 
other knee. 

d. Repeat, flexing both hip and knees to chest 
at one time. 

Note: If you have knee dysfunction, clasp both 
hands on the posterior thigh near the popliteal 
region. 

• LUMBAR SPINE 

Lumbar Flattening (Pelvic Tilt to 
Decrease Lordosis) 

1. Patient position: supine, arms above head, 
both knees bent, feet on floor. 

2. Instructions: 
a. Tighten your abdominal muscles and your 

buttocks at the same time. 
b. Flatten your back firmly against the floor. 

Roll your pelvis backward if necessary to 
achieve full flattening (Fig. 55-11) . 

c. Hold this position for 5 to 15 seconds. 
d. Relax, rest, and repeat. 

Cat Back—Lumbar Flexibility 

1. Patient position: hands and knees on the 
floor, back up, fully lengthened and straight. 
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• FIG. 55-11 Pelvic tilt. 

2 Instructions: 
a. Flexion: 

(1) Drop your head down between your 
arms, looking toward your thighs. 

(2) Arch your back upward and try to 
bring your pelvis toward your head 
(Fig. 55-12). 

(3) Try to achieve full back flexion with 
reversal of lumbar lordosis. 

(4) Hold this posiiion for 5 to 15 seconds, 
return to starting position. 

(5) Relax, rest, and then perform the fol
lowing extension exercise. 

b. Extension: 
(1) Bring your head back into full head 

and neck extension. 
(2) Arch your back down toward the 

floor. Try to bring your buttocks to
ward your head. 

(3) Try to achieve full back extension, ex-

• FIG. 55-12 Lumbar flexibility—flexion (cat back) 

• FIG. 55-13 Lumbar flexibility—extension (cat back). 

aggerating the lumbar lordosis (Fig. 
55-13). 

(4) Hold this position for 5 to 15 seconds. 
Return to starting position. 

(5) Relax, rest, and repeal the entire exer
cise. 

Note: Try to maintain your abdominal mus
cles in a flattened, mildly contracted position 
throughout the exercise. 

L u m b a r F l a t t e n i n g 

1. Patient position: kneeling, buttocks resting 
on heels. 

2. Instructions: 
a. Bring both fully extended arms forward. 

Touch both palms to floor, bringing your 
chest parallel to floor. 

b. Contract your abdominal muscles while 
pushing both arms forward. This should 
bring your chest against your knees (Fig. 
55-14). 

• FIG. 55-14 Lumbar flattening stretch. 
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• FIG. 55-15 Full body stretch. 

c. Maintain maximum stretch for 5 to 15 sec
onds. Return to starting position. 

d. Relax, rest, and repeat. 

Ful l B o d y S t r e t c h ( F l a t t e n A l l C u r v e s ) 

l Patient position: supine, arms fully ex
tended overhead, legs fully extended down
ward. 

2. Instructions: 
a. Stretch your arms overhead and your legs 

downward. Point your toes into plantar 
flexion. 

b. Tighten your abdominal muscles and flat
ten your lumbar spine. 

c. Tuck in your chin and flatten your cervical 
spine (Fig. 55-15). 

d. Hold this position for 5 to 15 seconds. 
e. Relax, rest, and repeat. 

• A N T E R I O R P E L V I C M U S C L E 

S T R E T C H 

1. Patient position: prone, legs extended, arms 
at sides. 

2. Instructions: 
a. Place both hands, palms down, on the 

floor at shoulder level. 
b. Raise your upper body off the floor by fully 

extending your arms. Keep your upper 
thighs on the floor (Fig. 55-16). 

c. Allow your abdomen and pelvis to sag 
(stretch) toward the floor. Your body 
weight will perfonn the necessary stretch. 

d. Hold this position for 5 to 15 seconds. 
Lower your body to the floor. 

e. Relax, rest, and repeal. 

• FIG. 55-16 Anterior pelvic muscle stretch. 

• B A C K E X T E N S O R M U S C L E 

S T R E N G T H E N I N G 

1. Patient position: prone, arms fully extended 
upward, legs fully extended downward. Two 
pillows are placed under the abdomen. 

2. Instructions: 
a. Raise your lefi arm and right leg up off the 

floor, fully extended (Fig. 55-17). Hold for 
5 seconds. Lower and repeat with your left 
arm and right leg. 

b. Raise your right arm and right leg off the 
floor, fully extended (Fig. 55-18). Hold for 
5 seconds. Lower and repeal with your left 
arm and left leg. 

c. Raise both arms, fully extended, off the 
noor (Fig. 55-19). Hold for 5 seconds. 
Lower. Now raise both legs fully extended 
off the floor (Fig. 55-20). 

• FIG. 55-17 Back extensor muscle strengthening, left 
arm and right leg raised. 
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• F I G . 55-18 Back extensor muscle strengthening, right 
arm and right leg raised. 

• F I G . 55-21 Back extensor muscle strengthening, all 
extremities raised. 

• F I G . 55-19 Back extensor muscle strengthening, both 
arms raised. 

d. Raise all four fully extended extremities 
off the floor simultaneously (Fig. 55-21) . 
Hold for 5 seconds. Lower. 

e. Relax, rest, and repeat the entire exercise. 

• HIP FLEXOR STRETCH 
Psoas Stretch—Assisted 
1. Patient position: supine on edge of table or 

bed, so that side to be stretched can drop off 
toward the floor (right side). 

2. Instructions: 
a. Bend your left hip and knee to chest and 

hold them with both hands. Keep your 
low back flat on the table. 

b. Drop your right leg off the table toward 
floor. 

c. The assistant holds the left hip and knee 
in full flexion, while gently pushing down 
on the right thigh, creating stretch (Fig. 
55-22) . 

• F I G . 55-20 Back extensor muscle strengthening, both 
legs raised. 

• F I G . 55-22 Psoas muscle stretch, assisted. 
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• F I G . 55-23 Psoas muscle stretch, unassisted. 

d. Hold maximum painless stretch for 5 to 
15 seconds. Return both legs to the table 
in full extension. 

e. Relax, rest, and repeat. 

Psoas Stretch—Unassisted 
1. Patient position: supine on edge of table or 

bed, so that side to be stretched can drop off 
toward the floor (right side). 

2. Instructions: 
a. Bend your left hip and knee to chest. Hold 

them firmly against your chest. Keep your 
low back flat on the table. 

b. Drop your right leg off the table toward 
the floor. Allow its weight to create stretch. 

c. For additional stretch, a 3- to 5-pound 
weight can be added at the ankle (Fig. 55-
23) . 

d. Hold the maximum painless stretch for 5 
to 15 seconds. Return both legs to the 
table in full extension. 

e. Relax, rest, and repeat. 

• HAMSTRING STRETCH 
Seated Stretch 
1. Patient position: seated with the back up

right and the left leg in full extension. The 
right leg is bent so that the right foot is touch
ing the left thigh. 

2. Instructions: 
a. Bend forward from your hips. Place both 

hands on your left leg until you feel stretch 
(left-sided). 

b. Hold this position; then, walk your hands 

• F I G . 55-24 Hamstring muscle stretch, seated. 

farther down the left leg to increase the 
stretch to maximum (Fig. 55 -24) . 

c. Hold this position for 5 to 15 seconds. 
Return to the upright position. 

d. Relax, rest, and repeat. 
e. To stretch the right side, reverse instruc

tions. 

Supine Stretch 

1. Patient position: supine, hips and knees 
flexed, both feet flat on the floor. 

2. Instructions: 
a. Flex the hip to be stretched toward your 

chest. Then extend that leg fully toward 
the ceiling. Bend your toes down toward 
your body. Hold in maximum painless 
stretch. 

b. Bring both hands or a towel around and 
behind the extended knee or thigh. Slowly 

• F I G . 55-25 Hamstring muscle stretch, supine. 
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pull your thigh toward your chest. Maintain 

full leg extension (Fig. 55-25). 

c. Hold this position for 5 to 15 seconds. 
Return to the original position. 

d. Relax, rest, and repeat. 
e. To stretch the other side, reverse instruc- 

tions. 

Standing Stretch 

1. Patient position: standing near a table or other 
firm support. Support must be of sufficient height 
to allow stretch. 

2. Instructions: 
a. Place the heel of the foot to be exercised on 

the support. Keep the knee fully extended. 
b. With both hands on your leg, slowly bend 

forward from your hips until you feel max- 
imum painless stretch in the back of your 
raised leg (Fig. 55-26). 

c. Hold for 5 to 15 seconds, increasing the 
painless stretch as tolerated. Return leg to 
floor. 

d. Relax, rest, and repeat. 
e. To stretch the other side, reverse instruc- 

tions. 
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■ FIG. 55-26 Hamstring muscle stretch, standing. 
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C H A P T E R 

Practical Applications and Case 
Histories 
Stanley Schiowitz and Eileen L. DiGiovanna 

P a i n in the low back region is one of the major 
symptoms that the primary care physician will 
encounter. It is a major cause of lost time at 
work. Although musculoskeletal somatic dys
functions are by far the most common cause of 
these symptoms, they do not cause all of them. 
Low back pain can be visceral, vascular, neuro
logic, biomechanic, or psychogenic in origin. 

The most common visceral systems that cre
ate back pain are the renal, gynecologic, and gas
trointestinal systems. Vascular system involve
ment most frequently includes aneurysms or 
occlusions of the descending aorta and should be 
included, when appropriate, as considerations in 
the cause of low back pain. 

Any pathology that affects the spinal cord or 
its nerve roots can create low back pain. Com
mon problems are herniation of an intervertebral 
disc, degenerative arthritis, congenital osseous 
changes, or neoplasm. When the nerve root be
comes involved, as in a herniated disc, the symp
toms may include pain and loss of function of 
the muscles of the extremity involved. 

Often, the most difficult diagnosis to make is 
when the pain is of psychogenic cause. Among 
these are tension myositis and possibly fibromyal
gia. The treatment of either of these conditions is 
usually very daunting. Osteopathic manipulative 
treatment (OMT) is helpful, along with exercise, 
in playing a significant role in the treatment of 
these conditions. Contributing psychological 
factors should be sought and treated. The impor
tance of always obtaining a comprehensive his

tory and performing a thorough physical exami
nation on any patient with a chief complaint of 
low back pain cannot be overstated. 

Dysfunctions of a musculoskeletal cause are 
the ones commonly treated by the primary care 
physician in the ambulatory setting. As men
tioned, a comprehensive history and physical ex
amination must always be obtained to differen
tiate those caused by trauma from those caused 
by infection, neoplasm, or rheumatic diseases. 

A trauma that will cause low back pain can 
be an abnormal amount of stress applied to the 
normal back, a normal stress applied to the nor
mal back that is unprepared for the stress, or a 
normal stress applied to the abnormal back. The 
physician can determine by obtaining a compre
hensive history which of these applies. 

The commonly seen "chronic low back syn
drome" falls into the third of these categories, 
normal stress on an abnormal back. Somatic dys
functions are always found in these patients. Re
solving these dysfunctions will relieve the symp
toms but the physician must seek the cause of 
the abnormality, and treat it, to achieve a lasting 
result. 

• POSTURAL IMBALANCE 
Good posture is almost effortless, nonfatiguing, 
painless, and esthetically acceptable. The com
mon causes of back pain related to postural im
balance are lumbar scoliosis with or without a 
leg length discrepancy and an increased lumbar 
lordosis. A standing x-ray of both the ante-
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rior-posierior and lateral views of the lumbar 
spine are of great value in arriving at a diagnosis. 
The findings of a short leg are discussed in Sec
tion VI , Chapter 58. Correction of this finding 
will assist in the correction of a functional lum
bar scoliosis. 

The effect of an increased lumbosacral angle 
as well as possible causes has been discussed 
previously. Of great importance in the treatment 
of this condition is the prescription of proper 
exercises. These must include abdominal 
strengthening, paravertebral muscle stretching, 
lumbar flattening, and psoas and hamstring 
stretching. 

The patient's physical fitness will play a domi
nant role in postural imbalance as a cause of 
back pain as well as in the treatment of it. This 
nation's epidemic of obesity has recently re
ceived a great deal of publicity, including chil
dren as a population. Obesity should be treated 
vigorously. In addition, America has become a 
nation of "couch potatoes,'' few of whom partici
pate in proper exercise programs. The prescrip
tion of specific exercises for the back as well as 
general fitness exercises is a must. 

The patient's occupation, present and former, 
must be considered. Poor ergonomics in the 
workplace can affect the patient's posture nega
tively. 

• H E R N I A T I O N O F I N T E R V E R T E B R A L 

D I S C 

The intervertebral disc acts as a shock absorber 
for the vertebrae. One is located between each 
pair of vertebrae. The disc consists of a fibrous 
annulus of concentric rings with a gelatinous 
mucopolysaccharide nucleus pulposus. As forces 
are transmitted through the spinal column, the 
discs act to distribute the force evenly. It facili
tates vertebral motion. The annulus Jibrosus at
taches to the edges of the hyaline cartilage of 
adjacent vertebral endplates. Microtrauma, in 
the form of rotational stresses, predisposes the 
disc to damage. A sudden compressive and/or 
rotation force may then cause a tear in the weak
ened annulus, through which the nucleus pulpo
sus may bulge or an actual herniation may occur. 
The released nuclear material may impinge on 
adjacent nerve roots or on the spinal cord itself. 

In addition, other elements such as epineuriem 
and supportive fat may be directly affected by 
protruded disc and in turn directly affect the 
contents of the intervertebral foramina. Besides 
the segmental nerve, arteries and veins may like
wise be compressed, bringing about vascular sta
sis. The loss of shock absorption, inflammation, 
and edema may lead to back pain. Impingement 
on a nerve root may lead to a radiculopathy into 
an extremity. 

A posterolateral herniation is most common. 
In the lumbar region, the most common disc 
herniations occur at L5-S1 or L4-L5. These ac
count for approximately 95% of all lumbar disc 
herniations. Most serious is the impingement of 
the cauda equina in the lower spinal canal or the 
spinal cord at a higher level leading to cauda 
equina syndrome. Bowel and/or bladder dysfunc
tion, paresis, or paralysis may result. 

Patients may experience a sudden onset of 
low back pain with bending or lifting an object 
or a more gradual onset of low back pain. The 
pain may radiate into a lower extremity, fre
quently following the course of the sciatic nerve. 
Depending on the nerve root involved and the 
severity of the herniation, there may be sensor)' 
or reflex changes or motor weakness. Neurologic-
deficit helps differentiate radiculopathy from re
ferred pain. 

Magnetic resonance imaging (MRI) is proba
bly the clinical test of choice to confirm the her
niation, although the herniation may also be 
seen on computerized tomography (CT scan). 
However, asymptomatic herniated discs have 
been shown by CT and myelography to occur 
in 25% to 60% of the general population. 

Most patients with disc herniation may be 
treated conservatively. Bed rest for no more than 
a few days, ice followed by moist heat, and non
steroidal antiinflammatory medication or a short 
course of steroids is generally sufficient during 
the acute phase. Prolonged bed rest may reduce 
aggravating movements but may also contribute 
to decompensation of muscles. Also, braces 
could add a false sense of confidence and may, 
likewise, reduce dependence on muscular com
petence while switching dependency to the stiff
ness of the brace. Osteopathic manipulation with 
an exercise program or physical therapy pro
vides relief for many once the acute phase has 
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subsided. Somatic dysfunction is a common oc
currence with disc herniation and responds well 
to manipulation. The facilitated positional re
lease technique for discogenic pain is useful for 
many patients in relieving sciatic radiation of 
pain caused by disc herniation. It appears to ease 
the impingement on the nerve root from the nu
cleus pulposus fragment. A major goal of manip
ulation is the relaxation of regional muscles that 
may be contributing to compression of the verte
bra on the disc. 

Surgery may be indicated in the presence of 
intractable pain, progressive, or moderate to se
vere neurologic deficit. These may include foot 
drop, paralysis, or bowel or bladder dysfunction. 
Surgical intervention may offer only a short-term 
solution, particularly in cases involving psycho
logical or legal factors. 

• S P I N A L S T E N O S I S 

Spinal stenosis refers to a narrowing of the spinal 
canal. A variety of causes exists for stenosing the 
canal. These include: 
1. Herniated or bulging intervertebral disc 
2. Tumor 
3. Osteophytes from osteoarthritis or other 

bony infringement into the canal (spon
dylosis) 

4. Scar tissue from previous surgery 
The patient will experience back pain, fre

quently with radiculopathy. This condition is 
generally diagnosed by MRI, with or without 
contrast. The stenosis may be either lateral or 
central. The lateral type generally occurs in the 
region of L4 to S I . Manipulation was shown by 
Kirkaldy-Willis and Cassidy to offer relief of 
symptoms in approximately 50% of patients. Se
vere cases require surgery. 

Centra] stenosis may result in neurogenic clau
dication described as a burning or numbness in 
the low back and buttocks, aggravated by walk
ing up an incline and relieved by a few minutes 
of rest. It must be differentiated from vascular 
claudication. Kirkaldy-Willis and Cassidy found 
that high-velocity-low amplitude thrusting tech
nique brought significant relief in live of eleven 
patients with central stenosis. Relief of muscle 
spasm is a major goal of treatment, so that soft 
tissue myofascial techniques are useful as well. 

• S P O N D Y L O L I S T H E S I S A N D 

S P O N D Y L O L Y S I S 

Spondylolisthesis is a forward slippage of one 
vertebral body on the one below it. A backward 
slippage is generally referred to as retrolisthesis. 
Spondylolisthesis is commonly associated with 
spondylolysis; 20% to 70% of persons with spon
dylolisthesis also have a spondylolysis. Spondy
lolysis represents a fracture and separation of the 
pars interarticularis of the vertebral arch. (See 
Figures 56-1 and 56-2.) 

Dysplastic spondylolisthesis is a congenital ab
normality most typically of the first sacral or fifth 
lumbar neural arch. This defect generally be
comes apparent during childhood or adoles
cence. This can be diagnosed on lateral view 
x-rays of the lumbar spine. 

Degenerative spondylolisthesis is the result of 
degenerative changes in the posterior facet joints 
and disc that permit forward slippage of the ver
tebra, commonly of L4 on L5. It is most often 
seen in persons older than age 50. 

Trauma may play a role in any of these or 
may be the primary cause of a spondylolisthesis 
when a fracture of the neural arch occurs. 

Children and adolescents seldom report pain 
or do not have enough symptoms to seek medi-

• FIG. 5G-1A Spondylolysis and spondylolisthesis of L5 
on SI. (Adapted from: Rothman R, Simeone AF. The 
Spine. 2nd ed, vol. 1. Philadelphia: Saunders, 1982: 
263-284.) 
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• FIG. 56-1B Radiograph of same condition. 

• FIG. 56-2 Cross-sectional view of bilateral spondylo
lysis at the pars interarticularis. (Adapted, with permis
sion, from Rosse K. The Musculoskeletal System in Health 
and Disease. New York: Harper & Row, 1980:132.) 

cal care until the early twenties. The usual report 
is of low back pain, with or without radiculopa
thy into the buttocks, posterior thigh, or down 
the leg to the foot. Hamstring muscle spasm and 
pain is a fairly common finding when there are 
symptoms. This spasm may cause abnormal pos
ture or gait. Certain physical and sports activi
ties, such as gymnastics, football, wrestling, or 
hyperextension injuries may give a clinical clue 
as to the presence of spondylolysis. 

Because of the instability caused by the slip
page, there is often degeneration of the facet 
joints and/or the disc. There may be herniation 
of one of the involved discs caused by the 
stresses placed on it. 

Oblique lumbar spine x-rays taken in the up
right position are used to diagnose spondylolysis 
and spondylolisthesis. The defect in the pars is 
seen typically as the collar around the neck of a 
Scolfie dog (Fig. 56-3). 

Treatment is generally conservative and may 
include an exercise program, a nutritional pro
gram to assist in any necessary weight loss, and 
osieopathic manipulative treatment. Although 
OMT does not correct the lesion, it is helpful in 
relieving other problems, such as muscle spasm, 
which accompany the condition. 

• FIG. 56-3 Spondylolysis of the L5 pars interarticularis, 
oblique view. Note the appearance of a collar around the 
neck of a Scottie dog. (Adapted from McGee D. Or
thopedic Physical Assessment. Philadelphia: W.B. Saun
ders 1987:112.) 
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• C A S E 1 
A 17-year-old boy was seen in ihe clinic wiih a 
chief symplom of recurrent low back pain of 2 
months' duration. 

The patient denied any previous history of 
back pain or an incident of acute trauma to the 
back. The patient had joined his high school 
football team approximately 3 months previ
ously and had been participating in their prac
tices and games whenever he fell physically able 
to do so. 1 le found that the pain worsened after 
a strenuous practice session but was relieved 
with a few days of rest. He denied the presence 
of any radicular symptoms. 

He is the only child and there was no history 
of back pain in his immediate family. His medi
cal history was otherwise noncontribuiory, as 
was ihe review all his systems. 

A total physical examination was performed, 
which elicited no changes from the normal ex
cept for the low back area. Examination of the 
low back resulted in the following findings. He 
was a well-developed young male who, in the 
upright position, revealed no observable pos
tural deficits, except for a moderately increased 
lumbar lordosis. His iliac crests appeared level 
and there was no restriction in forward bending, 
but the patient reported mild localized pain in 
the low back with extreme extension of the low 
back. His standing flexion test was normal. In 
the prone posiiion, palpation of the patient's 
spine revealed a step-down depression of the 
spinous process at the fifth lumbar vertebra. 
There was tenderness bilaterally over the trans
verse processes in that area, and bilateral muscle 
hypertonicity. The straight leg-raising test was 
normal, as were all the deep tendon reflexes of 
the lower extremity. There was no evidence of 
cutaneous skin sensory changes or muscle weak
ness. There was marked limitation of motion at 
the fifth lumbar on the sacrum as well as somatic 
dysfunctions found at L2-L3 and T8-T9. 

X-rays were taken of the lumbar region: ante
rior-posterior, lateral, and oblique views. They 
revealed lhat the patient had a first-degree spon
dylolisthesis of L5 on S I . 

The patient was treated using facilitated posi
tional release techniques for the hypertonic mus
cles as well as the somatic dysfunctions that were 

found at L2-L3 and T 8 - T 9 , with good results. 
He was placed on bed rest for the next 48 hours 
and an exercise program was introduced to 
strengthen his abdominal muscles and reduce 
the lordosis. 

The nature of the condition was explained to 
him, as well as to his mother, with the admoni
tion lhat playing football or any other activity 
that could result in low back trauma would cre
ate a return and worsening of the condition. 

The patient was seen once more in a month's 
time, at which visit he stated that his symptoms 
were gone and had not returned. He had contin
ued to perform his exercises and had been at
tending school regularly. He felt lhat he could 
perform all his usual physical activities except 
those as discussed previously. 

Examination revealed lhat the previous areas 
of muscle hypertonicity were no longer present, 
nor were the previously found somatic dysfunc
tions. 

He was told to continue his exercises and 
gradually increase his physical activities, but not 
to participate in any activity that could create 
trauma to his back. 

D i s c u s s i o n 

Spondylolisthesis is defined as forward slippage 
of one vertebra on its subadjacent vertebra. Most 
commonly, it is associated with a defect of the 
pars interarticularis (spondylolysis). Spondylo
lysis is usually not seen until the age of 5 or 6. 
The slippage will usually occur by the twentieth 
year. Symptoms may not be created by the slip
page and may not be present until trauma is 
introduced to that region. It is not unusual to 
find the condition as an incidental finding on 
x-ray of that area for other reasons. Generally, 
most cases of spondylosis are not symptomatic 
until they exceed a grade II (>50%). Once 
found, it is best to explain the condition to the 
patient and prescribe weight control, if needed, 
and exercises as preventative measures. 

• C A S E 2 
A 41-year-old woman was seen in the clinic with 
a chief symptom of acute, severe pain in her left 
buttock with radiation down her left leg. This 
pain had been present for the previous 3 days. 
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She denied having any history of radiating leg 
pain but had had recurrent attacks of low back 
pains. She treated these attacks with bed rest and 
aspirin for 3 to 4 days with good results. The 
present symptoms were different from those that 
accompanied her previous backaches in that she 
had never had pain down the leg previously. 

She denied any history of acute trauma, nor 
had she performed any new or strenuous activi
ties. She was a secretary whose duties kept her 
sitting almost all day. In addition, she had the 
responsibilities for the care of her home. She was 
married with three teenaged children who were 
all very cooperative and assisted in the shopping 
and household chores. 

She had been able to obtain mild relief from 
the pain with bed rest and lying on her left side 
in a fetal position. She stated that there were no 
cutaneous skin changes or weakness of either leg 
present. On further questioning, the patient was 
able to localize the pain as being primarily in 
the left buttock, the left side of her leg, and the 
dorsum of her left foot. 

With the exception of the chief symptom, all 
other histories were noncontributory. 

A total physical examination was performed 
that elicited no changes from the normal in any 
other system than the low back region. Observa
tion of the patient in the upright position re
vealed that she stood with the lumbar spine in 
slight flexion and shifted to the left. The patient 
had restriction of motion in all directions, but 
attempts at extension exaggerated the pain. Her 
lumbar lordotic curve was flattened. When the 
patient was asked to try to squat, stand on her 
toes, and then stand on her heels, she had diffi
culty performing all of these maneuvers because 
of motion restriction of her back. 

With the patient in the sitting position, her 
lower extremity muscle strength, cutaneous sen
sation, and deep tendon reflexes were evaluated. 
There was a slight diminution of the left Achilles 
reflex present. The seated straight leg-raising test 
was positive. 

With the patient in the prone position, the 
previously seen lateral lumbar shift was dimin
ished. There was marked hypertonicity of the 
left low back muscles, with a tender point at 
the left buttock and tenderness and restriction 
of motion of the left sacroiliac articulation. An 

extension somatic dysfunction was found at 
L5-S1 and a flexion somatic dysfunction at 
L1-L2. There was hypertonicity and point ten
derness of the left piriformis muscle and tensor 
fascia lata, as well as tenderness at the left sciatic 
notch. There was no evidence of muscle weak
ness or atrophy of the lower extremities; how
ever, the left Achilles deep tendon reflex was 
again slightly diminished. 

With the patient in the supine position, the 
straight leg-raising test was positive at 45 de
grees. 

A tentative diagnosis of a herniation of the 
disc between L5 and SI was made. Magnetic 
resonance imaging (MRI) was performed, which 
confirmed this diagnosis. It was reported as a 
bulging disc with mild left lateral extrusion pres
ent between L5 and S I . 

The patient was treated using facilitated posi
tional release techniques for relief of the muscle 
hypertonicity as well as the restrictions and so
matic dysfunctions found. Special attention was 
given to the treatment of the piriformis and ten
sor fascia lata muscles. A prescription was given 
for nonsteroidal antiinflammatory (NSA1D) 
medication. 

The patient was seen again in 3 days and re
ported partial relief of symptoms. Re-evaluation 
found that the muscle hypertonicity had par
tially returned in all areas. The lumbar lateral 
shift had lessened, and the restriction of the left 
sacroiliac articulation and the extension somatic 
dysfunction at 1-5—SI had returned. Osteopathic 
manipulative treatment was repeated, as needed. 
The bed rest and NSAIDs were continued for an 
additional week. Mild exercises were prescribed. 

The patient was next seen a week later; at 
which time, she reported that her symptoms 
were gone and that she fell much improved. The 
NSAIDs were gradually reduced in dosage, and 
the exercises were increased, with special em
phasis being placed on strengthening the ab
dominal muscles and stretching the muscles of 
the lower back. 

The patient's posture at work was discussed 
with her. This included the type of chair being 
used. A recommendation was made regarding 
the chair needed, and she was told that she had 
to stand at least for 1 minute every hour and 
that she should perform pelvic rock exercises 
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while she was standing. She was allowed to re
turn to work and an appointment for further 
evaluation was made for 1 month. 

Discussion 

A herniated disc, with concurrent radicular pain, 
usually occurs in adults ages 30 to 50. However, 
it can occur at any age. The fourth or fifth lumbar 
disc is most often involved. There may be a his
tory of acute trauma as the immediate cause, but 
more often the history is one of recurrent low 
back pain with a sudden onset of radicular pain 
after no or minor trauma. In these cases, it is 
necessary to seek the underlying causes that cre
ated the predilection for the recurrent back pains 
as well as the radicular pain. In the case dis
cussed, the patient sat for too many hours in a 
chair that was not ergonomically suited for her 
body or the work that she was doing. In addi
tion, she had neglected doing any exercise, 
which allowed her back muscles to tighten with 
shortening of her hamstrings and weakening of 
the abdominal muscles. 

Physicians have the added benefit of the in
formation that is available from an MRI test. One 
must be aware that most of these syndrome com
plexes are caused by local inflammation of the 
nerve root and not by direct discal pressure. 
Therefore, conservative therapy will often allevi
ate the symptom complex. It is then mandatory 
that the underlying causes are sought and a com
plete plan for removing them developed. This 
must include diet and instructions on how to 
lift, bend, and perform their prescribed job. 

The symptoms and physical findings pre
sented in this case are typical for a herniated disc 
that follows a history of recurrent low back pain. 
The patient responded well to antiinflammatory 
medication and osteopathic manipulative treat
ment. 

She will require further followup care for a 

period of time to insure that the prescribed pro
gram is followed and that there are no recur
rences of the findings. 

In addition to what was prescribed, after a 
few months she should start aerobic exercises. 
Walking daily is a simple and effective means of 
doing this. 

Surgery, for the reduction of discal pressure, 
is indicated in patients when the neurological 
findings start to worsen, that is, further dimin
ishing of the reflex and weakness of the muscles 
involved. 
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C H A P T E R 

Pelvic and Sacral Anatomic 
Considerations 
Stanley Schiowitz 

• BONES 
The pelvis consists of two innominate bones that 
meet at the midline anteriorly at the pubic sym
physis and end posteriorly in a wedge-shaped 
opening that is filled by the sacrum. The sacrum 
completes the ring-like shape of the pelvis. 

Each innominate consists of three bones, the 
ilium, ischium, and pube, which fuse in late ado
lescence to form one bone. On the lateral surface 
of the innominate is the acetabulum, which ar
ticulates with the head of the femur to create the 
hip joint. 

The sacrum is a large bone in the shape of 
an inverted triangle that is formed by the fusion 
of the five sacral vertebrae. It is inserted between 
the two innominates in the upper, posterior as
pect of the pelvic cavity. The upper aspect of the 
sacrum—the base of the triangle—articulates 
with the fifth lumbar vertebra, creating, with the 
L5 intervertebral disk, the lumbosacral articula
tion. The weight of the upper body is transmitted 
through the sacrum, innominate bones, and ace
tabulum to the femurs, then down to the feet 
and the supporting surface. 

In the upright position, the sacrum lies in an 
oblique plane, running from above downward 
in an anteroposterior direction. Its anterior sur
face is concave. Its posterior surface is convex 
and contains the palpable spinous tubercles. The 
sacrum contains the sacral canal, in which are 
located the cauda equina and four sacral foram
ina. These apertures provide passageway for the 
ventral and dorsal rami of the first four sacral 

spinal nerves. Bilaterally, the sacrum has auricu
lar surfaces that articulate with the innominate 
bones to form the sacroiliac joints. 

• JOINTS 
The sacroiliac articulations are kidney-shaped 
and convex ventrally. The sacral and iliac articu
lations seem to match in a crescent-shaped, con
vex-concave arrangement, but this is not true 
for the joints' entire bony relationship. Horizon
tal sections from various levels of the sacroiliac 
articulation show that the convex-concave rela
tionship exists only at the upper and middle por
tions. In the lower portion, the relationship is 
variously described as a flattened, planar joint 
or a reverse, concave-convex relationship (Fig. 
57-1) ; anatomists differ in their descriptions of 
the sacroiliac articulations. 

Occasionally, the right and left sacroiliac ar
ticulations do not mirror each other in the same 
body. It is generally agreed that the mid-articula
tion has the greatest convex-concave relation
ship, promoting joint stability and flexion-ex
tension motions. This is usually found at the 
level of the second sacral vertebra. 

The multiple forms and contours found at 
any sacroiliac articulation account for the diver
sity of motions of this joint. Its ligaments hold 
the joint together. There are no direct muscular 
attachments from the sacrum to the ilium. 

• PELVIC MOTIONS 
The pelvis moves as a single unit whose gross 
motions are initiated by the motions of other 
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• FIG. 57-1 Sacroiliac articulation configurations as seen 
at different sacral levels. 

body segments. Rotation, side-bending, and for
ward and backward bending are all related to 
the hip or trunk motions. In addition, there are 
patterns of movement between the sacrum and 
the ilium, and there are patterns of movement 
at the pubic articulation. 

Review of some everyday activities demon
strate their effect on the pelvic structures. In the 
standing position, body weight is transmitted 
through the fifth lumbar vertebra to the sacrum, 
where the force vector splits in two. One force 
vector drives the sacrum into its articulation, and 
the other rotates the sacrum anteriorly. The 
greater the lumbosacral angle, the greater is the 
anterior vector force, which in turn increases the 
lumbosacral strain (Fig. 57-2) . 

During the act of walking, the ilium on the 
side of the stance leg is elevated, while the ilium 

• FIG. 57-2 An increase in the lumbosacral angle creates 
a greater anterior vector force, which increases the lum
bosacral strain. 

on the swing side is tilted down, and rotated 
toward the stance leg. This creates pubic shear 
and torsion (Fig. 57-3 , top). The stance leg, from 
heel strike to toe-off, is associated with a close-
packed hip joint articulation and causes anterior 
rotation of the ilium (Fig. 57-3 , bottom). The 
body weight shifts to the side of the stance leg, 
creating lateral flexion stress of the sacrum. The 
one-legged weight stress produces unilateral 
stance leg sacroiliac joint locking, allowing the 
creation of the oblique axis. This in turn permits 
sacral torsional motion. 

Respiratory motions create sacral flexion/ex
tension. Flexion and extension of the sacrum 
create pressure on the ilia, which is transmitted 
to the pubic articulation. 

The three principal kinds of motions that 
occur in the pelvis are sacral motions on the 
ilium, ilial motions on the sacrum, and pubic 
motions. 
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Sacrat M o t i o n o f t h e I l i u m 

The sacral motions on the ilium and the axes on 
which they occur are as follows: 
1. Sacral flexion and extension are caused by-

respiratory motion and occur on a superior 
transverse axis, also known as the respira
tory axis, that is located at the level of 
the articular processes of the second sacral 
segment. 

2. Sacral flexion and extension are transmitted 
as force vectors through the lumbar spine to 
the middle transverse axis, located at the level 
of the second sacral body. 

3. Rotation of the sacrum occurs on a theoretical 
vertical axis. 

4. Lateral flexion of the sacrum occurs on a 
theoretical anteroposterior axis. 

5. Torsional motions of the sacrum occur on a 
right or left oblique axis, located from the 
superior end of the articular surface of one 
side to the inferior end of the articular surface 
of the other side. 
The axes of sacral motion on the ilium are 

shown in Figure 57-4. 
The coupled motions of rotation and lateral 

bending of the sacrum are variable, depending 
somewhat on how those movements are initi-

i 

• FIG. 57-4 Axes of motion of the sacrum on the ilia. 
/, vertical axis; 2, right oblique axis; 3, respiratory axis; 
4, sacroiliac axis; 5, iliosacral axis; 6, left oblique axis; 7, 
anteroposterior axis. 
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ated. According to Kappler, sacral rotation in
duced by lumbar spinal rotation occurs in the 
same direction as the lumbar spinal rotation, but 
lateral flexion of the sacrum occurs to the oppo
site side. When lateral sacral flexion is induced 
by lateral flexion of the lumbar spine, sacral rota
tion may occur to either side. 

I l ial M o t i o n s o n t h e S a c r u m 

The motions of the ilia on the sacrum, and the 
axes on which these movements occur, are as 
follows. 
i. Anteroposterior rotation of the ilium on the 

sacrum occurs on the inferior transverse axis, 

R Neutr.il L K Anteriorly L K Posteriorly t 

B. Anterior view 

L Neutral R L Anteriorly R L Posteriorly R 

C. Posterior view 

• FIG. 57-5 Anteroposterior rotation of the innominate on the sacrum. The directions are 
named for left-sided movement in this illustration. 

Pthomegroup

http://Neutr.il
www.Pthomegroup.com


CHAPTER 57 • PELVIC AND SACRAL ANATOMIC CONSIDERATIONS 289 

located at the inferior pole of the lower sacral 
articulation (Fig. 57-5). 

2. llial translatory motions on the sacrum occur 
in a superoinferior direction (Fig. 57-6). 

3. llial translatory motions on the sacrum 
occur in an anteroposterior direction (Fig. 
57-7). 

P u b i c M o t i o n s 

The pubic motions are as follows: 

1. Caliper motion (with flexion-extension of 
sacrum) (Fig. 57-8A). 

2. Torsional motion (with swing-tilt of swing 
leg) (Fig. 57-8B). 

3. Superoinferior translatory motion (with one-
legged weight-bearing) (Fig. 57-8C). 

• T H E P E L V I S D U R I N G P R E G N A N C Y 

During vaginal delivery, the sacrum undergoes a 
process called nutaiion (nodding) that facilitates 

K Neutral 

Anterior view 

R Superior^ Ulterior 

Neutral R L Q Superior R t Inferior R 

Posterior view 

Neutral Superior Inferior 

Lateral view 

• FIG. 57-6 Superoinferior translatory motion of the innominate on the sacrum. The direc
tions are named for the left-sided movement. 
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R Neutral L 

• FIG. 57-7 Anteroposterior translatory motion of the innominate on the sacrum. The left side is illustrated. 
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• FIG. 57-9 Sacral movements during vaginal delivery. (A) Counternutation. (B) Nutation 

Pthomegroup

www.Pthomegroup.com


292 SECTION VI • PELVIS AND SACRUM 

delivery. In nutation, the sacrum flexes at its 
middle transverse axis. This diminishes the an
teroposterior diameter of the pelvic brim. At the 
same time the iliac bones approximate, narrow
ing the transverse diameter of the pelvic brim, 
and the ischial tuberosities separate, widening 
the pelvic outlet (Fig. 57-9). 

The patient's position and the stress involved, 
when added to the laxity of the ligaments at de
livery, can create sacroiliac dysfunctions. These 
dysfunctions worsen and are locked into malpo
sition as the ligaments regain their normal tensile 
strength postpostum. Dysfunction can be pre
vented after deliver)' by holding the hip in inter
nal rotation as each leg is removed from the li
thotomy position and extended onto the table. 

• P E L V I C S O M A T I C D Y S F U N C T I O N S 

Pelvic somatic dysfunctions are of the following 
types: 
1. Primary pubic dysfunctions are superior-in

ferior or abducted-adducted dysfunctions. 
2. Dysfunctions of motion created by the sac

rum moving on the ilium are commonly uni
lateral anterior or posterior sacral dysfunc
tions, a unilateral shear of the sacrum along 
the articulation or oblique rotational sacral 
dysfunctions. If the fifth lumbar vertebra is 
not involved in the oblique rotation, the dys
function is described as a sacral rotation dys
function. If the fifth lumbar vertebra rotates 
in a direction opposite that of the sacrum, it 
is described as a sacral torsion. 

3. Dysfunction created by the ilium moving on 

the sacrum usually involves anteroposterior 
ilial rotation or superoinferior tlial shear 
along the articulation. 
These dysfunctions may be difficult to diag

nose individually because many of the motion 
functions and diagnostic findings overlap. Spe
cific treatment of a specific dysfunction is most 
effective. However, because of the firm ligamen
tous attachments of this articulation, nonspecific 
treatment may be equally as effective. 
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C H A P T E R 

Gait and Postural Considerations 
Stanley Schiowitz, Eileen L. DiGiovanna, and Joseph A. DiGiovanna 

Hippocrates and Aristotle probably made the 
first scientific observations of gait. As clinicians, 
we continue that tradition by observing patients 
walking every day and by selecting certain char
acteristics for assessment. 

The examiner focuses on asymmetric move
ment while viewing the patient from the front, 
side, or back. Asymmetric movements are char
acterized by reduced or excessive displacements 
or by a change in the speed of movement during 
parts of the gait cycle. Asynchronous movement 
in the sagittal plane is best observed from the 
side, and coronal plane dysfunction is best ob
served from the front or back. 

To use gait fully as a diagnostic tool, the clini
cian should be aware of the normal gait param
eters—the usual speed, step length, and step 
rate. A variation in any one of these parameters 
will affect the others. 

• KINEMATICS OF GAIT 

Physiologic, efficient locomotion entails transla
tion of the body's center of gravity through space 
along a path requiring the least expenditure of 
energy. The center of gravity is constantly being 
displaced beyond the body's base of support. 
The resulting potential loss of balance is cor
rected by moving one lower extremity forward 
to change the base of support. Repetition of this 
pattern on alternating legs creates the walking 
cycle. 

The normal walking cycle is divided into two 
phases—stance phase, when the foot is on the 
ground, and swing phase, when it is moving for
ward. Sixty percent of the normal cycle is spent 

in stance phase. Of this 6 0 % , 2 5 % is in double 
stance. The remaining 4 0 % of the walking cycle 
is in swing phase. 

Stance phase is divided into the following seg
ments: heel strike, foot flat, mid-stance, and 
push- or toe-off. Swing phase is divided into ac
celeration, mid-swing, and deceleration. 

The average width of the base of gait, as mea
sured from heel to heel, is between 2 and 4 
inches. The average length of a step is 15 inches, 
with a cadence of 90 to 120 steps per minute. 
The feet are usually in slight abduction. 

The forces acting in gait are gravity, muscle 
contraction, and momentum. Muscle contrac
tion generally initiates motion; gravity and mo
mentum then add their contributions. According 
to Winter and Robertson, during swing phase, 
gravity, muscle contraction, and knee accelera
tion cause the shank to rotate. In the first half 
of the swing, gravity and momentum contribute 
8 0 % of the force, whereas in the second half of 
the swing, muscles contribute 8 0 % of the force. 

The counterpressure of the ground against 
the feet is the force that propels the body. We 
are not usually aware of the earth's thrust. How
ever, in soft snow, sand, or mud, this thrust is 
reduced, necessitating increased muscular activ
ity and energy used to maintain forward locomo
tion. Friction between the foot and the ground 
is essential for transmission of the ground's pres
sure. The friction must be sufficient to counter
balance the horizontal vector component of 
force. The greater the horizontal force, the 
greater is the dependence on friction. The corol
lary holds true: on icy streets, small, almost verti
cal steps are taken. 
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Walking is initialed through ihe complex in
terplay of neural mechanisms, muscular activity, 
and biomechanical forces. The triceps surae re
laxes, permitting forward inclination of the body 
ahead of the center of gravity. The line of the 
center of gravity, which is midway between the 
feet and anterior to the ankle joint, moves to
ward the swing limb in a posteroanterior direc
tion. As the swing limb prepares for toe-off, the 
center of gravity shifts to the stance side. The 
weight is balanced on the stance leg to allow-
forward propulsion of the swing limb. 

Both phases of gait are in operation simul
taneously, alternating sides at the completion of 
each cycle. The swing phase leg rotates the pelvis 
toward the stance side, with concomitant rota
tion of the spine to the swing side. The hip joint 
flexes with this swing action. The knee joint 
flexes during the first half and extends during 
the second half of the swing, while the ankle and 
foot are dorsiflexed. 

On the stance side, the hip joint extends, ac
companied by muscular contraction that pre
vents dropping of the pelvis toward the swing 
side. The knee joint is in slight flexion at the 
moment of foot contact, or heel strike, after 
which the knee is extended. 

The foot and ankle in this segment, from heel 
strike to full weight-bearing, is in plantar flexion 
of the ankle. The foot then converts to a rigid 
lever for transferring the body weight to the fore
foot for push-off. At this lime, the heel rises rap
idly and the foot everts, causing increased exter
nal rotation of the leg with hyperextension of 
the metatarsophalangeal joints at the end of the 
propulsive phase. The clinical significance of the 
mechanics of the subtalar joint (as used in the 
stance phase) cannot be overemphasized. The 
slightest disturbance will cause noticeable dys
function. 

A definite sequence is observed in weight-
bearing on the osseous tripod of the foot: the 
weight passes from the heel to the fifth metatar
sal head and then across the metatarsal heads to 
the big toe. Any change in pressure on one of 
these points will be accompanied by a change 
in the normal sequence of motion and weight-
bearing at other points. Calluses usually develop 
at these sites. 

The normal walking cycle in the lower ex
tremities is accompanied by regular motions of 
the shoulders, arms, and head. Their actions are 
part of any clinical evaluation. When the pelvis 
on the swing side moves forward, the shoulder 
on that side drops back. Therefore, the opposite 
arms and legs swing in tandem. 

The action of the arm in the anteroposterior 
plane reduces rotation of the shoulders, which 
directly aids in keeping the head forward. Arm 
swing balances the rotation of the pelvis. These 
motions are in direct proportion to each other. 
If the arms do not swing, the upper trunk will 
rotate in the same direction as the pelvis. 

• G A I T E F F I C I E N C Y 

Efficiency of gait can be considered in terms of 
the translatory movement of the body's center 
of gravity through a smooth undulating pathway 
of low amplitude. The center of gravity in the 
erect, motionless human is just anterior to the 
second sacral vertebra. In walking, it is displaced 
both vertically and horizontally, describing a si
nusoidal curve. 

Vertical displacement of the center of gravity 
occurs twice during the cycle from heel strike 
to heel strike of the same foot. The total amount 
of vertical displacement is approximately 1.8 
inches. The summits occur at 25% and 75% of 
the cycle. At the midpoint of the gait cycle (dou
ble weight-bearing), the center of gravity is at its 
lowest point. 

Saunders, Inman, and Eberhart have pro
posed six major determinants of gait for the 
maintenance of mechanical efficiency: 
1. Pelvic rotation. The pelvis rotates on the 

swing side, approximately 4 degrees on either 
side of the central axis. Because the pelvis 
is a semi-rigid structure, this rotation occurs 
alternately at each hip joint as the hip passes 
from relative internal rotation to external ro
tation during stance phase. 

2. Downward pelvic tilt. The pelvis tilts down
ward in the coronal plane on the swing side. 
The alternate angular displacement is 5 de
grees at ihe stance hip joint, creating relative 
adduction of the extremity in stance and rela
tive abduction in swing. 
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3. Knee flexion of the swing leg. These three 
determinants of gait—pelvic rotation, pelvic 
lilt, and swing knee flexion—all act by flat
tening the vertical arc through which the cen
ter of gravity is moving. Pelvic rotation ele
vates the extremities of the arc, while pelvic 
lilt and knee flexion depress its summit. 

4. and 5. The combined actions of the foot, 
ankle, and knee of the stance leg constitute 
the fourth and fifth deienninants of gait. 
These actions help maintain a smooth path
way for the translatory motion of the center 
of gravity. A first arc occurs ai heel strike 
when the ankle rotates from dorsi-flexion to 
plantar flexion, with the heel functioning as 
the fulcrum. A second arc occurs with rota
tion of the foot, with the forepart of the foot 
functioning as the fulcrum. This occurs with 
heel rise. Both arcs are accompanied by 
stance knee flexion, which maintains a level 
center of gravity. 

6. Displacement of center of gravity. Dis
placement of the center of gravity over the 
weight-bearing extremity aids in maintaining 
body balance as the swing leg is lifted from 
the ground. The relative adduction of that 
hip, along with the tibio-femoral angle, re
duces the amount of lateral displacement 
necessary for balance. The center of gravity 
deviates laterally approximately 1.75 inches. 
Thus, deviation of the center of gravity is al
most equivalent in horizontal and vertical 
planes. 

• P E L V I C M O T I O N 

The pelvis is not a rigid structure. It has an ante
rior articulation at the symphysis pubis and two 
articulations with the sacrum. 

As the pelvis rotates and tilts, a torsional effect 
develops at the symphysis pubis. This is created 
because every part of the pelvis is moving at a 
different linear velocity. Measuring the displace
ment of rotation and tilt of the lateral edge of 
the right innominate from the fixed left hip will 
show that the angular velocity is constant from 
every part of the left and right innominates, but 
the linear velocity, and therefore the distance 
traveled, increases from left to right. Thus, the 

combined motions of rotation and till occur at 
different speeds of linear displacement for differ
ent parts of the pelvis and create a torsion at the 
symphysis pubis with every step taken. 

The sacrum moves with ihe innominate and 
undergoes the same rotation, tilt, and lateral shift 
as does the innominate, but not at the same 
speed. When swing of the right leg initiates rota
tion of the right innominate toward the left, with 
right innominate tilt and left lateral shift, the sac
rum will move on its vertical axis and rotate to 
the left, with right sacral flexion. Simultane
ously, the center of gravity in the horizontal 
plane shifts to the left, producing left sacral lat
eral flexion. The vertical center of gravity moves 
to the superior pole of the left sacroiliac, locking 
the articulation into a mechanical position that 
establishes movement of the sacrum on the left 
oblique axis. This sets the pattern so the sacrum 
can torsionally turn to the left (Mitchell, 1965). 
Walking creates the mechanics of oblique sacral 
motion without dysfunction, or, in the afore
mentioned example, a left-on-left sacral rota
tional motion (Fig. 58-1). 

During these motions, the lumbar spine ro
tates to the right and flexes laterally to the left, 
compensating for the right sacral flexion created 
by pelvic rotation toward the left with right pel
vic tilt. The relationship of the rotated right L5 
to the left-on-left sacral rotation completes the 
picture 

This left-on-left sacral torsional pattern. It is 
not pathological or dysfunctional because it is 
temporary and instantaneous and the adaptive 
motion of the lumbar region is for the side-bend
ing and rotation to occur in opposite directions. 

• A S Y M M E T R I C M O T I O N 

In the perfectly balanced, symmetric human, the 
joint motions of gait have little or no effect on the 
body's structural integrity. However, asymmetry 
develops in virtually everyone and causes con
stant small structural stress situations that can 
lead to somatic dysfunctions. 

What happens to symmetry of gait in short 
leg syndrome? What happens to the comparative 
reversals of motions of lumbar rotation and lat
eral flexion if scoliosis is present? Radiographs 
of patients with low back problems often show 
lateral flexion, rotation deformity of one lumbar 
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vertebra on the one below it. Disk wedging and 
intervertebral spondylytic changes can be pres
ent even if the site has not sustained previous 
specific trauma. This condition is very likely pro
duced by the constant stress of gait on a localized 
somatic dysfunction. 

Structural deformities should be treated, even 
if asymptomatic, while the subject is young. This 
will prevent some of the constant microtraumas 
that occur with daily locomotion and will pre
vent symptomatic dysfunction in later life. 

• N E U R O L O G I C G A I T P A T T E R N S 

Analysts of gait is the most important test in neu
rology and one of the least performed. The fol
lowing points should be noted in this evaluation: 
the position of the body, movement of the legs, 
position and movement of the arms, distance 
between the feet, both in forward direction 
(stride) and in lateral direction (width), regular
ity of movements, ability to walk in a straight 
line, ease of turning, and ease of stopping. Along 
with these observations, the examiner should 
note any changes in the six major determinants 
of gait. 

Following are descriptions of several neuro
logic gait patterns. 

Hemiplegic gait. In hemiplegic gait, the af
fected leg is usually stiff, with loss of flexion at 
the hip and knee joints. The patient leans to the 
affected side and throws the whole leg outward 
from the body before bringing it back toward 
the trunk, producing a circumduction move
ment. The shoe is dragged against the floor, and 
there is usually an accompanying affected arm 
that does not swing but is held in fixed position 
against the abdomen with the elbow flexed. 

High steppage gait. High steppage gait can be 
divided into two characteristic patterns. In the 
first pattern, the toe touches the floor first, with 
a foot drop caused by paralysis of pretibial or 
peroneal muscles. The leg is raised high by ab
normal knee and hip flexion. The toe touches 
the ground first, followed by a slapping noise as 
the foot strikes the floor. 

In the second pattern, the heel touches the 
floor first because of loss of sense of position. 
The high steppage gait is bilateral, with ataxia 
and side-to-side reeling. The heel touches the 
floor first and a stomp of the foot is heard. Rom-
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berg's sign is present, caused by a dysfunction 
of the afferent portion of peripheral nerves or 
posterior roots. 

Carcinoma, diabetic neuropathy, tabes dor-
salis, Friedreich's ataxia, subacute combined de
generation of the cord, compression lesions of 
the posterior columns, and multiple sclerosis 
that affects the posterior columns may all pro
duce a high steppage gait. 

Shuffling gait. Shuffling gait can be described 
as small, flat-footed shuffling steps; the foot does 
not clear the ground. In Parkinsonism, rigidity, 
tremor, paucity of movement, shuffling with 
haste, and difficulty in starting, stopping, or 
turning are noted. The patient is in truncal flex
ion, with lack of extension movements at the 
hips, knees, and elbows. The thorax and pelvis 
rotate in the same direction in swing phase. The 
amplitude of vertical excursions of the head is 
lessened in forward motion. The first noticeable 
motor signs in Parkinsonism may be a non-
rhythmic pattern with random or poorly timed 
activity of the arms in gait. 

The shuffling gait seen in arteriosclerosis is 
due to loss of confidence and equilibrium. The 
patient stands erect, takes small shuffling steps 
with a wide base, and seems to stare at a distant 
point. Turning is achieved through a series of 
small steps made by one foot, the other foot act
ing as a pivot. 

Ataxic gait. Ataxic gait is a reeling, unsteady 
gait with a wide base and a tendency to fall to
ward the side of the lesion. Vertigo may accom
pany ataxia. It may be found in cerebellar dis
ease, multiple sclerosis, and sometimes 
myxedema. Ataxic gait must be differentiated 
from drunken and staggering gait, in which the 
subject reels, totters, lips forward and backward, 
and may lose balance and fall. This gait is seen in 
alcohol or barbiturate poisoning, drug reaction, 
polyneuritis, or general paresis. 

Scissors gait. In scissors gait, the legs are ad-
ducted, crossing alternately in front of one an
other. Both lower limbs are spastic, and there is 
spasm of the adductor muscles at the hip joints, 
often accompanied by pronounced compensa
tory motions of the trunk and upper extremities. 
Bilateral upper motor neuron lesions, advanced 
cervical spondylosis, or multiple sclerosis may 
produce this gait pattern. 

Waddling gait. Waddling gait can be described 
as rolling from side to side. The pelvic rotation 
and tilt on the swing side are increased (penguin 
walk). Muscular dystrophy with weakness of 
hips, exaggerated lordosis, and pot-bellied pos
ture can produce this gait. 

Hysterica/ gait. Hysterical gait may simulate 
any paralysis or may be bizarre. There may be 
inability to walk, but in bed the subject may lose 
the characteristic spasticity. 

When outlining therapy for the neurologic-
patient, the clinician must discuss all problems 
with him. Many of these patients hope that os
teopathic manipulation will cure their problems, 
and they must be advised of the limitations of 
the expected results. Some have, as a secondary 
symptom, severe pain and dysfunction of the 
low back area. These symptoms can be greatly 
relieved. Some have asymptomatic somatic dys
functions of the upper cervical vertebrae, which 
should be treated. 

• M U S C U L O S K E L E T A L G A I T 

P A T T E R N S 

Several musculoskeletal gait patterns are de
scribed. 

Antalgic gait. Antalgic gait is characterized by 
a short stance phase and a rapidly executed 
swing phase: the patient tries to avoid standing 
on a painful extremity. Most musculoskeletal 
dysfunctions of gait are antalgic. The physician 
must evaluate where the pain is located. A simple 
question such as, "When you put your weight 
on that foot, where does it hurt?" may assist in 
accurate diagnosis. 

Gluteus medius gait. A gluteus medius gait is 
characterized by a shift of the body toward the 
deficient side, indicating a weakness of that glu
teus medius muscle. It can be evaluated by find
ing a Trendelenburg sign in the upright position. 

Gluteus maximus gait. In gluteus maximus de
ficiency, the trank and pelvis are hyperextended 
backward over both hips to maintain the center 
of gravity behind the involved hip joint. 

Short lower extremity. In short lower extrem
ity, the pelvis and trunk depress in stance phase. 

Elevated pelvis gait. In elevated pelvis gait, 
there is a hiking or elevation of the pelvis on the 
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swing side if that hip or knee joint has motion 
limitation from any cause. 

Congenital hip dislocation. Congenital disloca
tion of the hip creates a waddling gait. 

Osteoarthrosis gait. Severe osteoarthrosis of 
the hip or knee joints will produce the scissors 
gait. 

Toot problems. Any dysfunction of the foot 
may alter normal mechanics. These could in
clude Morton's foot (neuroma), corns, calluses, 
bunions, hallux rigidus, plantar warts, or poorly 
fitting shoes. If plantar flexion is absent, there is 
no push-off and the heel and forefoot come off 
the floor together. 

• P E D I A T R I C G A I T P A T T E R N S 

Pediatric musculoskeletal problems should be 
evaluated and treatment instituted before the 
onset of weight-bearing. Equinus, calcaneus val
gus, pronation, flatfoot, tibial torsion, metatarsal 
varus, clubfoot, and congenital dislocation of the 
hips should all be diagnosed and treated prop
erly before the child begins to walk. 

In one study, 64% of limping children with 
no history of gait dysfunction or trauma had pri
mary involvement of the hip joint. Most cases 
were caused by transient synovitis and resolved 
with rest. Many children with hip-related gait 
dysfunction have had a recent upper respiratory 
tract infection. Other causes include osteitis, 
rheumatic fever, rheumatoid arthritis, and Per
thes disease. 

• G A I T P A T T E R N S I N L O W B A C K 
D Y S F U N C T I O N 

An initial diagnosis of somatic dysfunction may 
often be made by evaluating the patient's gait. 
The most obvious problems are those relating to 
low back dysfunction. 

A psoas dysfunction secondary to lumbar ver
tebral osteopathic somatic dysfunctions will pro
duce the typical psoatic limp. The patient bends 
forward and toward the side of the dysfunction, 
and that hip will be in abduction. The somatic-
dysfunction is usually found in the upper lumbar 
area. Neglecting this site and treating the lower 
back or sacroiliac articulation is usually a futile 
effort. 

Persons with psoas spasm that is severe 
enough to affect their stance or gait generally 
will show stiffness and even push against their 
thighs with their hands to support and slowly 
stretch the psoas and iliacus muscles when aris
ing from sitting to standing. 

Unilateral erector spinae contraction will 
cause lateral flexion to the side of contraction, 
scoliosis with convexity to the opposite side, and 
extension of the spine. The patient walks with 
a stiff back, with no lumbar rotation or flexion. 
The spinal areas involved are usually at the 
fourth or fifth lumbar and first sacral segments. 
An acute anterior sacrum dysfunction on the 
same side may also be present. If findings in
clude a raised iliac crest height, lumbar scoliotic 
convexity, and sciatic pain distribution, all on 
the same side, the prognosis for a speedy recov
ery is often good. If the pain is on the other side, 
the cause may be a prolapsed disk or some other 
serious pathologic condition, and both physician 
and patient may be in for a difficult time. 

• G A I T P A T T E R N S I N L O W E R 

E X T R E M I T Y D Y S F U N C T I O N 

Sciatica is associated with an antalgic, erector 
spinae gait pattern as the patient tries to avoid 
weight-bearing on the affected side. A common 
somatic dysfunction pattern in these patients 
comprises unilateral sacral flexion and flexion of 
the fifth lumbar vertebra, with rotation and side-
bending to the painful side, accompanied by 
trigger points at the piriformis, gluteus maximus, 
and gluteus medius muscles. 

Observation of an asymmetric pelvic swing 
or lilt noted should be followed by a hip drop 
test. The findings on this test often concur with 
the gait observations, pointing toward lumbar 
lateral flexion restriction. 

Somatic dysfunctions involving the lower ex
tremity usually manifest with an antalgic gait. 
The clinician can use observation to determine 
the area involved but then must depend on pal
pation and motion testing to establish the diag
nosis. 

The skill of observation can be improved if 
the physician is aware of the alterations of mo
tion commonly produced by localized somatic 
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dysfunction. At the hip joint, look for limitation 
in internal and external rotation in the swinging 
lower extremity. In the knee joint, there will be 
a restriction of femoral medial rotation on the 
tibia when attempting a close-packed position 
in extension of the stance lower extremity. At 
the ankle, the subtalar joint will be limited in 
eversion-inversion as the leg rotates inter-
nally-externally in stance phase. Lateral weight-
bearing of the foot will shift toward the medial 
arch, with cuboid dysfunction during stance 
phase. 

P o s t u r a l B a l a n c e 

Human bipedal posture has made balance ex
tremely important to musculoskeletal function. 
In the erect human, gravity pulls on all parts of 
the body. Although a column of vertebrae 
stacked evenly on lop of each other would have 
been well-balanced given little motion, antero
posterior curves developed in the spine to pro
mote flexibility and increase strength. The tran
sitions between spinal curves are well-suited to 
meet the force of gravity. Correct posture is es
sential to keep the force of gravity centered on 
those vertebrae designed for this function. 

Few persons are totally symmetric, and there
fore postural imbalance is a significant source of 
musculoskeletal problems. 

The body has certain automatic compensa
tory mechanisms that tend to right the body and 
maintain it in a state of equilibrium. For exam
ple, if while standing, the left leg is lifted off the 
ground, the body's center of gravity will auto
matically move to the right, and the spine will 
shift and curve in the frontal plane to maintain 
the body in balance. Similarly, if the arms are 
held in front of the body, the spine will shift and 
curve in the sagittal plane, increasing lumbar lor
dosis to maintain balance. If a weight is held in 
the outstretched hands, the lordosis will exag
gerate further to maintain body equilibrium. 
Thus, the body will make any adjustments nec
essary to maintain its balance and upright pos
ture.Numerous conditions can produce asym
metry in body mechanics and lead to functional 
postural imbalance. They include: 

1. Trauma 
2. Degenerative processes 
3. Habit or occupation 

4. Genetic tendencies 
5. Mental status 
6. Pregnancy 
7. Obesity 
8. Loss of muscle tone 
9. Disease processes such as osteoporosis or 

polio 

10. Congenital anomalies 

K y p h o s i s 

Kyphosis is a curvature of the spine in the sagittal 
plane with the convexity posteriorly. A moderate 
degree is normal in the thoracic spine. However, 
an exaggeration of the curve is abnormal. Poor 
posture with weakened musculature is the most 
common cause. In this case, the shoulders 
slouch forward, the head drops down and for
ward, and the thoracic spinal curve is increased. 
The abdomen tends to protrude. Habit and oc
cupation are the main offenders. 

Pathologically the thoracic spine may curve 
because of osteoporosis, in which the anterior 
part of the vertebral body undergoes microfrac
tures with collapse and loss of height. Eventually 
the loss of height is enough to cause a forward 
bowing of the thoracic spine with the typical 
dowager's hump of osteoporosis. Arthritic 
changes may cause forward bending of the tho
racic spine as well. 

The thoracic kyphosis may increase as a com
pensation for increased lordosis in the cervical 
or lumbar spine. Kyphosis is often associated 
with a structural scoliosis, kyphoscoliosis. 

T h o r a c i c F l a t t e n i n g 

Localized thoracic flattening is most often 
caused by areas of posterior muscular lension 
and/or somatic dysfunction. It can also be habit
ual in nature as in a military posture, with the 
shoulders held back and the spine straightened. 
Flattening can also be compensatory because of 
flattening in other regions of the spine, cervical 
or lumbar. 

L o r d o s i s 

Normally there is a lordosis of the cervical and 
lumbar spinal regions. The term, lordosis, is also 
used to express an abnormal exaggeration of the 
curve in one or both of these areas. 
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C e r v i c a l L o r d o s i s 

An increase in the lordosis of the cervical spine 
is most often caused by postural changes with 
the head carried forward of the line of gravity 
through the body. The head lilts back to keep the 
eyes level, thus increasing the cervical lordosis. 
Cervical lordosis may occur as the result of com
pensation for an increase in the thoracic ky
phosis. 

L u m b a r L o r d o s i s 

An increased lumbar lordosis, frequently re
ferred to as sway back, is generally a postural 
problem usually involving weakened abdominal 
muscles and a slouched posture. It will increase 
with obesity as the abdomen enlarges and nor
mally during pregnancy. Wearing high-heel 
shoes will cause an increase in the lumbar lor
dosis. 

As the curvature increases, the weight of the 
body from above is shifted off the T12—LI transi
tional vertebrae and the sacral base. More stress 
is placed on the muscles for support, and thus 
lordosis becomes a cause of low back pain. 

L u m b a r F l a t t e n i n g 

Flattening of the lumbar lordosis is often caused 
by muscle spasm and may be a part of a her
niated disc syndrome. The flattening associated 
with a herniated disc generally is seen with a 
listing of the patient away from the side toward 
which the disc has herniated. The flattening may 
also be compensatory to flattening of the kypho
sis in the thoracic spine. 

• S C O L I O S I S 

Scoliosis is a lateral curvature of the spine, occur
ring in the coronal plane. Scoliosis may be either: 
1. Structural 
2. Functional 

Structural scoliosis is discussed in Section IV, 
Chapter 45. Functional scoliosis is usually a cor
rectible problem that may be due to tense mus
cles on one side of the body, causing a "bowstr
ing" effect on the spine. A frequent cause in the 
"normal" population is short leg syndrome. 

S h o r t L e g S y n d r o m e 

Short leg syndrome occurs when one leg is 
shorter or longer than the other. The frequency 
of the occurrence of a short leg is higher in per
sons with low back pain than in persons without 
low back pain, and the patients tend to be older. 

D i a g n o s i s 

History 

The patient commonly reports bending over and 
feeling pain in the back, or feeling as though the 
back had locked. He may notice that he wears 
out one shoe faster than the other or that one 
pant leg or shirtsleeve seems longer than the 
other. 

Screening for scoliosis is often required by the 
school system and may allow early recognition ol 
a postural problem. 

Physical Examination 

Scoliosis is often discovered during a routine 
physical examination. It must be determined if 
the scoliosis is caused by a short leg (functional) 
or is developmental in origin (structural). A 
structural examination for asymmetry may yield 
important clues to solving the problem. A differ
ence in leg length is estimated by measuring with 
a tape measure from the anterior superior iliac 
spine to the medial malleolus of each leg. This 
method is less accurate than a standing postural 
x-ray. 

Radiologic Assessment 

Once the diagnosis of short leg syndrome is sus
pected, the patient may be further evaluated with 
standing postural radiographs of the low back 
and femoral heads. These films are made with 
the patient standing erect, toes pointing forward, 
and the feet approximately 6 inches apart. Equi
librium must be maintained as much as possible. 
A level floor is essential. 

The iliac crests, sacral base, and femoral 
heads are measured bilaterally. This may be per
formed with use of a specially gridded film or 
by use of a T-square to draw horizontal lines. A 
standard vertical line can be established by using 
radio-opaque tishing line and a plumb or by 
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placing a carpenter's level on ihe x-ray film car
tridge. The most important measurement is the 
sacral base (Fig. 58-2). 

Normally, the lumbar spine is convex on the 
side of the short leg as the spine side-bends back 
toward the midline. Occasionally, a compensa
tory curve will develop in the thoracic spine in 
the opposite direction from that in the lumbar 
spine. Sacral base leveling with straightening of 
the spinal curvature is the goal of therapy. 

Various types of unleveling of the femoral 
heads and sacral base may be found as follows: 
1. Parallel unleveling: sacral base unleveling 

equal and on the same side as the low femoral 
head. 

2. Femoral head unleveling greater than sacral 
base unleveling: both low on the same side. 

3. Sacral base unleveling greater than femoral 
head unleveling: both low on the same side. 

4. Femoral head unleveling without sacral tilt 
5. Sacral base tilt without a short leg. 

• FIG. 58-2 Postural radiograph showing short right leg 
with marked sacral base unleveling. Note spinal convexity 
on the side of the short leg. 

6. Sacral base low on one side with short leg on 
the opposite side. 

7. Sacral base low on one side, lumbar spine 
convex on the side of the short leg. 

P h y s i c a l M a n i f e s t a t i o n s 

A short leg has numerous effects on the body. 
Usually, the sacral base lilts toward the side of 
the short leg. The iliac crest is generally low on 
the short leg side. Occasionally, the innominate 
on the shorter side will rotate forward or the 
opposite side posteriorly as a means of compen
sating for the leg length discrepancy. The lumbar 
spine develops a convexity toward the side of 
the short leg, and once the problem has existed 
for sufficient time, a compensatory curve will 
develop in the thoracic spine. The shoulder will 
be low on one side, depending on whether a 
secondary thoracic curve is present: the scapula 
will be low on the same side as the shoulder. 
The cervical angle will be more acute as the head 
tilts toward the midline to keep the eyes level. 

Asymmetric tensions are palpable in the para
vertebral muscles. The muscles on the side of 
the convexity are stretched and those on the side 
of the concavity are shortened. There is usually 
a gapping of the medial knee compartment on 
the side of the longer leg. Stress is also created 
in the hip and ankle joints of the longer leg. 

T r e a t m e n t 

1. Osteopathic manipulative treatment: 
a. Relaxes and stretches contracted muscles 
b. Corrects somatic dysfunctions 
c. Increases mobility 
d. Normalizes tissues 

2. Exercises: Exercises should be designed to 
stretch and lone the asymmetric muscles. 

3. Lift therapy: A lift is placed in the heel of the 
shoe on the side of the short leg lifts the leg. 
pelvis, and sacrum to correct the lateral im
balance. The lift should be made of a firm, 
comfortable substance such as leather, cork, 
or hard rubber. Foam rubber is not satisfac
tory because it flattens during weight-bearing 
and the prescribed height is not maintained. 

When a heel lift is prescribed, the patient 
must be informed of the need to wear the lift at 
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all times when walking or standing. Once he is 
out of bed for the day, he must wear shoes or 
slippers with the lift in place. The strain on the 
back is too great if the lift is worn only occasion
ally. The only exception is when walking on 
sand, where the surface is soft and giving and 
already uneven. 

When considering whether to prescribe a 
heel lift, several factors must be considered: 
1. Sacral base unleveling: determined by ra

diographic assessment. Sacral base unlevel
ing rather than femoral head heights has been 
deemed most significant. Most osteopathic 
physicians are of the opinion that anything 
more than one quarter of an inch should be 
lifted. In certain cases, even an eighth of an 
inch should be treated. 

2. Length of time present: The period may be 
short, as in the case of a fractured lower ex
tremity, or longer, as in the case of a develop
mental shortening. 

3. Amount of compensation: includes such 
factors as the degree of side-bending and ro
tation of the spine, wedging of the vertebrae, 
and alteration of facets. Generally, the longer 
the condition has been present, the more 
compensation will have occurred. 
David Heilig developed a formula useful lor 

determining the height of the lift to be used: 
. Sacral base unleveling Lift height = Duration - Compensation 
SBU L = D . C 

Duration is graded on a scale of 1 to 3: 
1 = 1-10 years 
2 = 10-30 years 
3 = more than 30 years 
Compensation is graded on a scale of 0 to 2: 
0 = side-bending without rotation 
1 = rotation toward the convexity 
2 = wedging, alteration of facets 
Except in the very young or in cases of acute 

shortening, it is best to begin lift therapy by add
ing half the total difference in leg length. In older 
persons or in cases of greater compensation, it 
is best to start with no more than one-eighth of 
an inch. The lift is slowly increased over time, 
with manipulative treatment used to aid in adap

tation to the lift. After the lift has been worn for 
a period of time and the patient is comfortable 
with it, the postural x-ray study should be re
peated with the lift in place to determine if the 
correction is adequate. 

If the lift is more than one-quarter of an inch 
in thickness, it will have to be put on the outside 
of the heel of the shoe. Lifts may also be added 
as part of an orthotic device. If the total lift re
quired is greater than one-half of an inch, half 
the height of the heel lift will have to be added 
to the sole of the shoe as well. 

Before adding a lift to the patient's shoe, it is 
important to ascertain that the shortening of the 
leg is not caused by pronation of one foot. In 
this case, an orthotic device to correct the prona
tion will probably correct the shortening of the 
leg. 

Correcting a shortened extremity will correct 
many other postural problems, because it is the 
key to many musculoskeletal abnormalities. Be
sides correction of the postural deficits men
tioned in the structural evaluation, a whole shift 
of body weight will occur. The pelvis will shift 
back to the midline, realigning the center of 
gravity and the weight-bearing portions of the 
body. The new position will affect the biomecha
nics of the entire musculoskeletal system. 
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C H A P T E R 

Evaluation of the Pelvis 
Dennis J. Dowling 

The diagnosis of pelvic dysfunction concen
trates on two aspects of the innominate: the ilium 
and the pubic components. Generally, the land
marks of the posterior superior iliac spine (PSIS), 
anterior superior iliac spine (ASIS), pubic rami, 
and their other relative structures can give some 
static findings as to the diagnosis. As with other 
regions of the body, motion testing indicates the 
side of the dysfunction. 

• STATIC EXAMINATION 

Patient Standing (Fig. 59-1) 

1. Patient position: standing, barefoot, with 
the feet parallel and 6 to 8 inches apart. 

2. Physician position: kneeling or squatting 
behind the patient with his eyes approxi
mately at the level of the iliac crests and the 
posterior superior iliac spines (PSIS). 

3. Technique: 
a. Iliac crests: The physician places his 

hands on the patient's iliac crests and 
evaluates the symmetry of heights of the 
two crests. 
(1) The physician should begin by plac

ing the edges of his index fingers lat
eral and below the actual iliac crests. 

(2) Then the physician slides these fingers 
upward and medially to come into 
contact with the superior aspect of the 
iliac crests. 

(3) A false appreciation of height may 
occur if the crests are approached 
from above as skin, muscle, and fat 
may intervene. 

b. Posterior superior iliac spines (PSIS). A 
landmark for the PSIS is usually visible as 
a skin dimple indicating the location of 
attachment of the deep fascia. The physi
cian places his thumbs at these locations, 
hooks his thumbs beneath the PSIS, and 
compares heights. 

c. Gluteal folds: The physician directly ob
serves these folds, which delineate the 
lower border of the gluteus maximus mus
cle, and compares heights. 
(1) A flatter, higher fold may indicate an 

anterior rotation of the innominate on 
the same side. 

(2) A more defined, lower fold may indi
cate a posterior rotation of the innom
inate on the same side. 

(3) When the configuration of the but
tocks are the same but there is a differ
ence in the height of the folds, then 
there is a possibility of a superior or 
inferior shear or the influence of a leg 
length discrepancy. 

(4) A variation in height may indicate the 
influence of habitual patterns, pos
tural imbalances, leg length differ
ences, neurological dysfunction, or 
other factors. 

d. Greater trochanters: The physician di
rectly palpates these outermost compo
nents of the femurs and compares heights. 
A variation in height may indicate leg 
length differences, asymmetrical genu 
varus or valgus, asymmetrical calcaneal 
varus or valgus, asymmetrical plantar arch 
patterns, or other components. 

3 0 4 
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e. Ischial tuberosities: The physician di
rectly palpates these lowermost compo
nents of the innominates near the gluteal 
folds and compares heights. 
(1) A higher ischial tuberosity may indi

cate an anterior rotation or superior 
shear of the innominate on the same 
side. 

(2) A lower ischial tuberosity may indi
cate a posterior rotation or inferior 
shear of the innominate on the same 
side. 

f. A variation in height may indicate leg 
length differences, asymmetrical genu 
varus or valgus, asymmetrical calcaneal 
varus or valgus, asymmetrical plantar arch 
patterns, or other components. 

2. Other findings: The physician may also ex
amine asymmetry of the popliteal creases, the 
medial malleoli, and the medial longitudinal 
arches of the feet. 

• MOTION TESTING (STANDING 
FLEXION TEST) 

Patient Standing 

1. Patient position: standing, barefoot, with 
the feet parallel and 6 to 8 inches apart. 

2. Physician position: kneeling or squatting 
behind the patient with his eyes approxi
mately at the level of the iliac crests and the 
posterior superior iliac spines (PSIS). 

3. Technique: 
a. The physician places his thumbs at the in

ferior aspect of the PSIS bilaterally. 
b. The patient is directed to bend forward 

from the waist and reach with his hands 
toward his toes without bending his knees 
(Fig. 59-2) . A more sensitive variation that 
has been used and that has been effective 
is to have the patient rise up halfway, the 
physician repositions his thumbs beneath 
the PSIS bilaterally, and then have the pa
tient attempt to bend downwards again. 

c. As the patient is flexing forward, the phy
sician observes the movement of the PSIS 
as the ilium moves on the sacrum. 

d. Flexion of the spine carries the base of the 
sacrum anteriorly and motion is intro
duced into the sacroiliac joint. A certain 
amount of play occurs before the move
ment of the sacrum carries the ilium into 
anterior rotation, which in turn causes the 
PSIS to rise superiorly. 

e. Restriction on one side causes the iliosa-
cral joint to lock prematurely on that side, 

• F I G . 59-2 Static examination, standing flexion test. 

• F I G . 59-1 Relationship of pelvic structures on static 
examination, patient standing. 
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causing the PSIS to elevate sooner and 
probably farther than the PSIS on the 
other side. This is considered a positive 
test result. Generally, if there is a discrep
ancy between the side that moves first and 
that which moves furthest, the preference 
is to go with the side that moves first, 

f. A positive test indicates iliosacral somatic 
dysfunction on the ipsilateral side. 

2. Variations: 
a. The PSIS may initially be at different 

heights. Asymmetry may indicate somatic 
dysfunction but does not determine which 
side is involved. 

b. Placement of a wooden shim under the 
foot on the same side as the lower PSIS, 
until both of the PSIS are at the same level, 
may facilitate diagnosis if the physician is 
distracted by the asymmetry. Although 
some sources indicate that a shim be 
placed beneath a foot if there is initial 
asymmetry in PSIS heights, there is no in
dication that this increases the sensitivity 
or specificity of the test. 

c. Proceed with test as outlined. 
• M O T I O N T E S T I N G ( S T O R K T E S T ) 

1. Patient position: standing, barefoot, with 
the feet parallel and 6 to 8 inches apart. 

2. Physician position: kneeling or squatting 
behind the patient with his eyes approxi
mately at the level of the iliac crests and the 
posterior superior iliac spines (PSIS). 

3. Technique: 
a. The physician places his thumb on the 

side to be tested at the inferior aspect of 
the PSIS on the side to be tested. The 

• FIG. 59-3 Motion testing, seated flexion test. 

thumb of the other hand is placed on the 
sacral crest and the rest of the hand is on 
the iliac crest of the nonexamined side. 

b. The patient is directed to Ilex the hip and 
knee and raise the foot on the side to be 
tested. The other stance leg remains posi
tioned and the physician's hands can aid 
in steadying the patient. 

c. The physician notes the change in position 
of the PSIS relative to the monitored loca
tion of the thumb at the sacral crest. 

d. The patient is directed to lower his leg, 
the physician repositions his hands to as
sess the other side, and the patient raises 
the other leg 

e. Motion of the PSIS relative to the sacrum 
in an inferior direction is normal. Restric
tion or superior motion of the PSIS is posi
tive for a same-sided iliac restriction. 
Comparison can also be made as to the 
direction and amount of motion between 
the testing of the two sides. 

• S T A T I C E X A M I N A T I O N 

1. Patient position: supine. 
2. Physician position: varies according to the 

region examined. 
3. Technique: 

a. Pubic tubercles 
(1) The pubic tubercles are located on the 

anterior superior aspects of the pubic 
bones (Fig.59-4). The pubic symphy
sis is located medially. 

(2) The patient is more comfortable if he 
voids before the examination. 

(3) The physician places the palm of one 
hand flat on the patient's lower ab
domen. 

(4) The physician gently slides this hand 
downward until the pubic bones are 
located. 

(5) The tubercle positions are located bi
laterally by placing the pads of the 
index fingers gently on the cephalad 
aspect. 

(6) The physician brings his eyes directly 
over the pubic region and evaluates 
the relative position of his index fin
gers relative to each other. 

(7) Asymmetry of position indicates a 
pubic dysfunction. The diagnosis is 
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• FIG. 59-4 Location of pubic tubercles. 

named according to the side on which 
the standing flexion test is positive 
and according to the relative position 
of the pubic tubercle involved. 

b. Anterior superior iliac spines (ASIS) 
(1) The ASIS is a bony protuberance on 

the anterior portion of the ilium (Fig. 
59-5) . 

(2) The physician places the pads of his 
thumbs under the ASIS bilaterally. 

(3) With his eyes directly over the pelvic 
region, the physician evaluates the 
relative position of the ASIS (superior/ 
inferior, ventral/dorsal) to each other. 

(4) Asymmetry of position may indicate 
ilial dysfunction. The diagnosis is 
named according to the side on which 
the standing flexion test is positive 

c. Medial malleoli 
(1) The physician stands at the foot of the 

table and places his thumbs under the 
distal edges (styloid processes) of the 
medial malleoli (Fig. 59-6) . 

(2) The physician evaluates the relative 
positions of the malleoli (caudal/ceph-
alad). 

(3) The side of the positive standing flex
ion test determines the side of the dys
function. 
a. A malleolus that is more cephalad 

on the side of the positive standing 

• FIG. 59-5 Relationship of anterior superior iliac spines 
to other pelvic structures. 

flexion test may indicate a shorter 
leg, a superior innominate shear, or 
a posteriorly rotated ilium on that 
side. 

b. A malleolus that is more pedad on 
the side of the positive standing 
flexion test may indicate a longer 

• FIG. 59-6 Medial malleoli. 
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leg, an inferior innominate shear, 
or an anteriorly rotated ilium on 
that side. 

• MOTION TESTING 

1. Patient position: supine 
2. Physician position: The physician stands on 

the side of the table, facing toward the pa
tient's head. 

3. Innominate/ilial/pelvic rocking 
a. The physician places his thenar and hypo-

thenar eminences against the ASIS on 
either side. 

b. A gentle but firm rocking motion against 
the ASIS is directed along planes that are 
approximately para-sagittal (Fig. 59-7) . 
Each ASIS should be examined alternately 

c. The physician allows the ilia to recoil ante
riorly against gentle pressure. 

d. Resistance to motion in posterior rocking 
or in slow and resistant recoil indicates the 
side and direction of restriction. Often a 
clue of an inferior or superior ASIS is pres
ent. An inferior ASIS on one side may indi
cate an anteriorly rotated ilium on that 
side or a posterior rotation on the opposite 
side. Ease of motion in anterior and poste
rior directions is noted as the innominates 
are rocked. 

e. The diagnosis is made by noting the resis
tance to motion. 

• FIG. 59-7 Innominate rocking. 

4. Supine iliosacral test or dynamic leg 
lengthening or shortening test 
a. The physician stands towards the foot of 

the table initially. 
b. The patient flexes both of his knees and 

places his feet flat on the table. 
c. The patient elevates his buttocks off the 

table then lowers them back onto the 
table. 

d. The physician extends the patient's legs 
to their full length and notes the relative 
position of the medial malleoli. 

e. The physician then: 
(1) Fully flexes one of the patient's hips 

and knees. 
(2) Externally rotates and abducts the hip 

(Fig. 59-8) . 
(3) Firmly extends the patient's leg while 

maintaining the external rotation. 
(4) Compares the change in position of 

the ipsilateral medial malleolus rela
tive to its original position and to the 
other side. 

(5) Fully flexes the ipsilateral hip and 
knee. 

(6) Internally rotates and adducts the hip 
(Fig. 59-9) . 

(7) Firmly extends the patient's leg while 
maintaining the internal rotation. 

(8) Compares the change in position of 
the ipsilateral medial malleolus rela-

• F IG . 59-8 Hip flexion with external rotation, abduc
tion, and extension of the hip and knee. 
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• FIG. 59-9 Hip flexion with internal rotation, abduction, 
and extension of the hip and knee. 

tive to its original position and to the 
other side. 

(9) Repeats the procedure for the other 
leg. 

f. The physician notes the total excursion 
each medial malleolus appeared to have 
undergone during the procedure 

g. A smaller amplitude of malleolar excur
sion on one side indicates dysfunction of 
the iliosacral joint on that side. 

h. Note: The physician should flex both sides 
equally. Inequality of motion testing may 
produce erroneous results. 

i. The action of flexion, along with internal 
or external rotation, changes the orienta
tion of the ilium relative to the sacrum 
if there is no restriction. The subsequent 
extension of the leg maintains this change 
in relationship. If the iliosacral joint is re
stricted, hip flexion induces posterior ro
tation of the ilium, which causes posterior 
movement of the sacral base. Little or no 
change occurs at the joint, as indicated 
by the small total excursion of the medial 
malleolus. 

• STATIC EXAMINATION—PATIENT 
PRONE 

1. Patient position: prone. 
2. Physician position: varies according to the 

region examined 

3. Posterior superior iliac spines 
a. The physician stands at the side of the 

table and faces toward the patient's head. 
b. The physician places his thumbs on the 

inferior slope of each PSIS and, viewing 
them directly from above, notes their rela
tive orientation (superior/inferior, ventral/ 
dorsal). 

c. The finding is named according to the side 
on which the standing flexion test is posi
tive. 

4. Sacral sulci 
a. The physician stands at the side of the 

table and faces toward the patient's head. 
b. The physician places his thumbs on each 

PSIS. 
c. The physician hooks his thumbs medially 

along the PSIS and brings his pads into 
the sacral sulci bilaterally (Fig. 59-10) . 

d. The physician evaluates the relative depth 
of the sulci by two means: 
(1) By palpating the depth of each sulcus 

by thumb position. 
(2) By lowering his eyes to the level of the 

sulci for visual evaluation of depth. 
5. Ischial tuberosities 

a. The physician directly palpates these low
ermost components of the innominates 
near the gluteal folds and compares 
heights. 
(1) A cephalad ischial tuberosity may in

dicate an anterior rotation or superior 
shear of the innominate on the same 
side. 

• F IG . 59-10 Position for evaluating sacral sulci. 
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(2) A pedad ischial tuberosity may indi
cate a posterior rotation or inferior 
shear of the innominate on the same 
side. 

• INTERPRETATION 

The tests for pelvic dysfunctions have fair speci
ficity and variable sensitivity. The presence of a 
sacral dysfunction can obscure or exaggerate the 
findings for pelvic dysfunction. The standing 
flexion test can be falsely positive if there is an 
overwhelmingly positive seated flexion test and 
sacroiliac dysfunction. The depth of the sacral 
sulcus is not specific to pelvic dysfunction be
cause a deep sulcus can also indicate a forward 
sacral torsion with the axis opposite to the deep 
sulcus, a unilateral sacral shear, as well as a pos
teriorly rotated ilium on the same side. A shallow 
sulcus can also indicate sacral dysfunction in ad
dition to an anterior rotated ilium on that side. 

The presence of asymmetrical positioning of 
the ASIS, PSIS, ischial tuberosities, and pubic 
rami indicate the very probable presence of some 
sort of pelvic dysfunction. One or more positive 
findings with the motion tests can confirm as 
well as indicate the side of the dysfunction. De
termining the diagnosis depends to a great extent 
on understanding the basic "wobbly wheel" con
struction of the pelvic bones at the iliosacral 

joints. The pelvic bones are wheel-like, with an 
eccentric axle or axis at the superior-posterior 
portion of the wheel. The ASIS is anterior and 
the PSIS is posterior to this axis. Anterior rota
tion of the ilium results in the ASIS going down
ward and the PSIS on the same side moving up
ward. Posterior rotation of the ilium results in 
the direct opposite findings of the ASIS and PSIS. 
The acetabulum, because it is on the ante
rior-inferior portion of the innominate, typically 
follows the position of the ASIS. An inferior ASIS 
will accompany an inferior acetabulum. This will 
in turn appear to lengthen the leg. A superior 
ASIS will likewise raise and appear to shorten 
the same-sided leg. The actual measurement at 
the medial malleoli may vary. A posterior rota
tion of the ilium may be an adaptation to a same-
sided longer leg and the compensation may be 
excessive, adequate, or inadequate. The anteri
orly rotated ilium with its superior PSIS and infe
rior ASIS may compensate fully for a short leg, 
fail to approximate the medial malleoli, or over-
compensate. These anterior and posterior in
nominate motions occur naturally as part of the 
gait cycle. However, when there is a locking of 
the iliosacral joint, the positioning persists and 
there is a preferential direction of pelvic move
ment, as indicated by the positive test of later
ality. 

The anterior and posterior rotations are by 

• F I G . 59-11 Typical and atypical pelvic dysfunctions. 
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TABLE 59-1 TYPICAL AND ATYPICAL PELVIC DYSFUNCTIONS 
TESTS STATIC FINDINGS 

Standing Stork Iliosacral ASIS ASIS Deep PSIS PSIS Pubic 

Flexion Test Rock Higher Lower Sulcus Higher Lower Rumus DIAGNOSIS 

Right Right Right Right Left Right Left Right Right posteriorly rotated innominate 

Left Left Left Left Right Left Right Left Left posteriorly rotated innominate 

Right Right Right Left Right Left Right Left Right anteriorly rotated innominate 

Left Left Left Right Left Right Left Right Left anteriorly rotated innominate 

Right Right Right Right Left Right Left Right superior shear 

Left Left Left Left Right Left Right Left superior shear 

Right Right Right Left Right Left Right Right inferior shear 

Left Left Left Right Left Right Left Left inferior shear 

Right Right higher Right superior pubic shear 

Left Left higher Left superior pubic shear 

Right Right lower Right inferior pubic shear 

Left Left lower Left superior pubic shear 
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far the most common type of iliosacral dysfunc
tions. There is also the possibility of upslipped 
(superior innominate shear) and downslipped 
(inferior innominate shear). These will also be 
named as per the findings of the motion tests. 
The ASIS and PSIS will be oriented in the same 
direction in these dysfunctions as opposed to 
in opposite directions of the iliac rotations. A 
superior ASIS and PSIS indicates a superior 
shear. A PSIS and ASIS that are inferior indicate 
an inferior innominate shear. The mechanism of 
injury may give some clue as to the expected 
finding. A hard landing onto a straightened leg 
or falling on a buttock could cause a superior 
shear. A situation whereby the leg is suddenly 
tugged or dragged may lead to an inferior shear. 

Other fairly rare diagnoses of inflare and out-
flare pelvic bones may also be more dependent 
on the clinical cause of the condition. Pregnancy, 
with its many physical changes, may cause an 
enlargement that persists and limits functioning. 
Compression from a trauma may cause the ASIS 
on both sides to approximate and remain abnor
mally so. 

Pubic dysfunctions are likewise named for the 
positive motion tests. The pubic ramus typically 
follows the position of the ASIS, but this is not 
always the case. The plasticity of bone may allow 
for some warping, opposite to the ASIS finding. 
Before drawing a conclusion, examination must 
be performed. A superior pubic shear and an 
inferior pubic shear may occur in the expected 
ASIS direction. They can be opposite. There are 
also torsions possible, as well as adducted and 
abducted pubes. Childbirth, wherein cartilage is 
softened by relaxin, is probably the greatest pre
disposing factor for abducted pubic dysfunction. 
Adducted pubes may be trauma or rebound re
lated. Sometimes the only indications that there 
is a dysfunction when the pubic rami appear 
symmetrical are the symptoms of the patient. 
Aseptic cystitis, pubic pain, prostatitis, pelvic 
paresthesias, enuresis, or other symptoms may 
also be betier indicators of pubic dysfunction. 

Figure 59-11 and Table 59-1 demonstrate the 
typical and atypical pelvic dysfunctions. 
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C H A P T E R 

Evaluation of the Sacrum 
Dennis J. Dowling 

T h e diagnosis of sacral dysfunction may appear 
to be very complex. However, with attention to 
the combined findings of positional and motion 
examination, it is possible to discern a specific 
diagnosis. The system that is used is based on the 
Mitchell model and not on the Strachan sacral 
model. Both systems are valid, but the more spe
cific application of muscle energy technique re
quires the findings described. 

• STATIC EXAMINATION 

Patient Prone (Fig. 60-1) 

1. Patient position: prone. 
2. Physician position: varies according to the 

region examined 
3. Sacral sulci 

a. The physician stands at the side of the 
table and faces toward the patient's head. 

b. The physician places his thumbs on each 
PSIS. 

c. The physician hooks his thumbs medially 
along the PSIS and brings his finger pads 
into the sacral sulci bilaterally (Fig.60-2). 

d. The physician evaluates the relative depth 
of the sulci by two means: 
(1) By palpating the depth of each sulcus 

by thumb position. 
(2) By lowering his eyes to the level of the 

sulci for visual evaluation of depth. 
3. Sacral crest 

a. The physician stands at the side of the 
table and faces the patient. 

b. The physician locates each PSIS. 
c. Drawing a line between the PSIS of each 

ilium and then halving the distance will 
give the location of the sacral crest. 

d. The crest will be a series of bumps and 
will lead to the sacral hiatus. 

e. An absence of a crest portion may indicate 
a spina bifida. Deviations or asymmetries 
may indicate the presence of somatic dys
function or congenital malformations. 

4. Sacral Hiatus and Sacral Cornu 
a. The sacral hiatus is frequently located in 

the gluteal crevice and is a depression at 
the end of the sacral crest. 

b. It may be barely wide enough for the 
placement of the tip of the fifth finger 

c. The sacral cornu, slight bumps, are lo
cated to either side of the hiatus and are 
oriented towards the patient's coccyx 

d. The sacral hiatus is a site of injecting anes
thetic to administer a "saddle" block. 

4. Inferior lateral angles 
a. The inferior lateral angles are bony protu

berances located lateral to the sacral hiatus 
and sacral cornu. They outline the inferior 
lateral aspect of the sacrum and represent 
what is the fusion of the transverse pro
cesses of S4 and S5. 

b. The physician may locate the inferior lat
eral angles by palpating down the length 
of the sacral crest to the hiatus and then 
moving his thumbs laterally to the inferior 
lateral angles (Fig. 60-3) . Alternatively, 
palpating the lateral edges of the sacrum 
and then locating the angle where the edge 
is more directed medially can locate the 
ILA. 
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c. The position of the inferior lateral angles 
may be evaluated in two orientations: 

(1) Posterior/anterior 

The physician places his thumbs on the sur
face of the sacrum at posterior aspects of the 
ILAs 

• FIG. 60-2 Position for evaluating sacral sulci. 

• FIG. 60-3 Positioning for evaluating inferior lateral 
angles. 

He lowers his eyes to the level of the sacrum 
to note if there is asymmetry and if one side is 
more posterior than the other. 

The relative positions of inferior lateral angles 
are described as anterior or posterior 

(2) Superior/inferior 

The physician places his thumbs along the 
lower edges of the inferior lateral angles. 

He views the sacrum from above. 
The positions are described as superior or in

ferior. 
Note: Because of sacral structure and the 

types of movement available, the inferior lateral 
angles exhibit pairing in these positions: poste
rior/inferior and anterior/superior are coupled 
positions. 

5. Coccyx 
a. The coccyx is located in the gluteal 

crevice. 
b. The coccygeal cornu are oriented in an op

posite direction to the sacral cornu. 
c. The coccyx can be oriented backwards or 

forwards. These positions may be natural, 
congenital, or the result of trauma. 
Trauma can also cause a twisting that can 
place a strain on the ligaments and mus
cles of the region. 

d. Coccygodynia is a painful condition that 
results most commonly from injury. It can 
be aggravated by pressure, especially sit
ting. 

6. Observation and palpation 
a. The presence of a patch of hair or "faun's 

beard" may indicate the presence of a 

• FIG. 60-1 Relationship of pelvic structures on static 
examination, patient standing. 
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spina bifida, sacralization, or other con
genital malformation. 

b. Sacral lipomas are fairly common and may 
be of no clinical significance. 

c. Skin changes (cafe au lait, hemangiomas, 
etc.) may indicate congenital malforma
tions of the sacrum. 

• M O T I O N T E S T I N G ( S E A T E D 

F L E X I O N T E S T ) 

P a t i e n t S e a t e d - S e a t e d F l e x i o n T e s t 

1. Patient position: seated on a stool, both feet 
flat on the floor and the arms resting comfort
ably on the thighs. 

2. Physician position: kneeling or squatting 
behind the patient with his eyes at the level 
of the iliac crests. 

3. Technique: 
a. The physician places his thumbs at the in

ferior aspect of the posterior superior iliac 
spine (PSIS) bilaterally. 

b. The patient is directed to bend forward 
from the waist and reach toward the floor 
(Fig. 60-4). 

c. As the patient bends forward, the physi
cian observes the movement of the PSIS, 
indicating movement of the sacrum on the 
ilium. 

d. In the seated position, the innominate is 
initially locked in place via the ischial tu
berosity resting upon the surface of the 
stool. The sacroiliac portion of the joint 
becomes involved as the sacrum engages 
the ilium, which rotates anteriorly with 

• FIG. 60-4 Motion testing—seated flexion test. 

sacral flexion, elevating the PSIS bilater
ally. 

e. Restriction on one side causes the sacroil
iac joint to lock prematurely as compared 
to the non-restricted side. The ilium and 
PSIS begin and carry through excursion 
sooner and probably farther than on the 
contralateral side. This is considered a 
positive test result. 

f. A positive test indicates sacroiliac somatic-
dysfunction on the ipsilateral side. 

2. Variations: 
An uneven PSIS level may be related to such 

factors as wallets, clothing restriction, twisting 
of the torso, or other influences. A magazine or 
book can be placed beneath the buttock on one 
side to make the initial positions of the PSIS 
more symmetrical. 

• M O T I O N T E S T I N G ( O T H E R T E S T S 

O F S A C R O I L I A C J O I N T 

D Y S F U N C T I O N L A T E R A L I T Y ) 

1. Patient position: prone. 
2. Physician position: varies according to the 

region examined 
3. Sacral mobility (Sacral rock test) 

a. The physician stands at the side of the 
table and faces toward the patient's head. 

b. The physician places his palms on the pa
tient's inferior lateral angles and the fin
gertips at the sacral sulci (Fig. 60-5). 

• FIG. 60-5 Sacral motion testing, patient prone. 
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c. The physician directs a force cephalad 
from the inferior lateral angles into the sa
croiliac joint on the same side. Force 
should not be directed obliquely because 
this may give erroneous findings. 

d. A positive test indicating dysfunction con
sists of a decrease in joint play on one or 
both sides and restriction of sacral motion. 

4. Spring test 
a. The physician stands at the side of the 

table facing across the patient's body. 
b. The physician places his hands trans

versely across the patient's lumbar spine. 
c. Gentle pressure is exerted downward 

through the lumbar spine (Fig. 60-6). 
d. In a normal response, some play is trans

mitted through the spine. A positive test 
consists of a steel-like resistance to the ex
erted force. This indicates locking of the 
sacrum posteriorly with the fifth lumbar 
vertebral facets. A positive test indicates 
either a bilateral sacral extension or a 
backwards sacral torsion. 

5. Sacral mobility—respiratory motion 
a. The physician stands at the side of the 

table facing across the table. 
b. The physician's cephalad hand is placed 

over the sacrum with the thenar and hypo
thenar eminences at the sacral base and 
the fingenips at the apex. The other hand 
is placed over the first hand in the oppo
site direction (fingertips above the sacral 
base). The physician should stand com
fortably with elbows flexed (Fig. 60-7). 

c. The patient takes a deep breath. The sacral 

• FIG. 60-6 Spring test, patient prone. 

• FIG. 60-7 Test for sacral mobility during respiration. 

base moves posteriorly during inhalation 
and anteriorly during exhalation, 

d. The physician monitors sacral motion 
during inhalation and exhalation, with at
tention to asymmetric movement. 

6. Sphinx test 
a. The physician stands to one side of the 

patient and places his thumbs on the infe
rior lateral angles (ILAs) on both sides 

b. The physician should position himself so 
that his dominant eye is closer to the table 
and patient and is over the patient's mid
line and distal to the sacrum. 

c. The physician notes the relative position 
of the ILAs. 

d. The patient is instructed to raise his upper 
body onto his elbows and rest his chin on 
the palms of both hands. 

e. It may be necessary to increase the lumbar 
extension by having the patient put the 
palms of his hands on the table and then 
straighten his arms (Fig. 60-8). 

f. Asymmetrical positioning of the ILAs that 
is maintained or worsened indicates a 
backward sacral torsion. With a forward 
sacral torsion, the asymmetry lessens or 
disappears. 

• M O T I O N T E S T I N G — L 5 D I A G N O S I S 

The findings for L5 affect the specific diagnosis 
of a sacral dysfunction. Patient and physician 
positions vary as to the test applied. 
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• FIG. 60-8 Sphinx test. 

1. Rotoscoliosis testing 
a. Flexion component 

(1) The patient sits with his feet either flat 
on the floor or supported on stool 
rungs. 

(2) The physician kneels or squats behind 
the patient with eyes at the approxi
mate level of the lumbar region 

(3) The physician places his thumbs on 
the skin overlying the transverse pro
cesses of the L5 vertebra. 

(4) The physician notes the posterior 
transverse process. 

(5) The patient is instructed to bend for
ward slowly. 

(6) The physician notes the change that 
occurs in the relative position of the 
transverse processes: 

If the posterior transverse process becomes 
more so (increase in asymmetry), then flexion is 
the barrier. If the transverse processes become 
more symmetrical, then flexion is the freedom. 
The side-bending and rotation of the diagnosis 
is to the side of the posterior transverse process. 

b. Extension component 
(1) The patient lies prone. 
(2) The physician stands at the side of the 

table facing the patient's head with his 
dominant eye closer to the patient and 
over the L5 vertebra. 

(3) The physician places his thumbs on 
the skin overlying the transverse pro
cesses of the L5 vertebra. 

(4) The physician notes the posterior 
transverse process. 

(5) The patient is instructed to raise his 
upper body upwards from the table 
and either supports himself on his el
bows or, if necessary, on his hands 
with his arms straight. 

(6) The physician notes the change that 
occurs in the relative position of the 
transverse processes. 

If the posterior transverse process becomes 
more so (increase in asymmetry), then extension 
is the barrier. If the transverse processes become 
more symmetrical, then extension is the free
dom. The sidebending and rotation of the diag
nosis is to the side of the posterior transverse 
process. 

Motion Testing 
a. The patient lies prone. 
b. The physician stands at the side of the 

table facing the patient's head with his 
dominant eye closer to the patient and 
over the L5 vertebra. 

c. The physician places his thumbs on the 
skin overlying the transverse processes of 
the L5 vertebra. 

d. The physician notes the posterior trans
verse process. 

e. The physician alternately presses the 
transverse processes anteriorly and notes 
freedom and resistance. A transverse pro
cess that resists anterior movement is ro
tated opposite to the direction introduced 
and freer in rotation on the side of the 
posterior transverse process. 

f. The physician alternately pushes the 
transverse processes toward the patient's 
head and notes freedom and resistance. 
A transverse process that resists cephalad 
movement is sidebent opposite to the di
rection introduced and freer in sidebend
ing on the side of the posterior transverse 
process. 

g. The physician shifts his thumbs to the 
upper edges of the transverse processes 
and pushes both anteriorly and towards 
the patient's head and notes freedom and 
resistance. Resistance of this movement 
indicates flexion is a barrier and extension 
the freedom. Then the physician shifts his 
thumbs to the lower edges of the trans-
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verse processes and pushes both anteriorly 
and toward the patient's sacrum and notes 
freedom and resistance. Resistance of this 
movement indicates extension is a barrier 
and flexion the freedom. 

• I N T E R P R E T A T I O N 

Most of the tests for sacral dysfunctions have 
lower than optimum specificity and sensitivity. 
The presence of a concomitant pelvic dysfunc
tion can obscure or exaggerate the findings for 
sacral dysfunction. The seated flexion test can be 
falsely positive if there is an overwhelmingly pos
itive standing flexion test and iliosacral dysfunc
tion. The depth of the sacral sulcus is not specific 
to sacral dysfunction. A deep sulcus can indicate 
a forward sacral torsion with the axis opposite 
to the deep sulcus, a unilateral sacral shear, or 
a posteriorly rotated ilium on the same side. A 
shallow sulcus can indicate a backward sacral 
torsion with the axis opposite to the shallow sul
cus or an anteriorly rotated ilium on the same 
side. Bilateral sacral flexions (Figure 60-9A) and 
extensions (Figure 60-9B) may have equivocal 
results. Chronic decrease in lumbar lordosis may 
give a false-positive lumbar spring test result 
whereas a lordotic posture may result in a false-
negative result of the same test. Using the mech
anism of injury, all of the findings, as well as 
clinical experience will help refine the diagnosis. 

The sacrum has fairly complicated motions 
that result in shifting of the axis of movement. 
Ambulation typically results in alternating 
oblique axes (Fig. 60-10) being established. 
These create physiological forward rotation mo
tions of right-on-right (R on R) or left-on-left (L 

• FIG. 60-9A Bilateral sacral flexion dysfunction. 

• FIG. 60-9B Bilateral sacral extension dysfunction. 

on L) rotations with a normal compensation of 
L5 rotating in the opposite direction. However, 
the difference between these occurrences and so
matic dysfunctions of the sacrum is that these 
are instantaneous and easily reversible, whereas 
the latter persist. By convention, written sacral 
diagnoses that occur about oblique axes are writ
ten as (ROTATION) on (AXIS) or 

on lor short. Somatic dysfunctions 
are pathological. Other typical findings are al
ways pathological. Backward sacral rotations, 
which consist of right-on-left (R on I.) and left-
on-right (L on R), typically occur with full or 
extreme forward bending accompanied by a 
twisting motion. Again, as with the forward tor
sions, the axis is oblique and torsions occur with 
the compensatory rotation of the 13 in the oppo
site direction. The key of the L5 is important to 
the maintenance of the dysfunction and is also 
related to the application of muscle energy tech
nique. This accounts for the similarity of posi
tioning between flexion lumbar dysfunctions 
and backward sacral torsions and extension lum
bar dysfunctions and forward sacral torsions. 
Each of these diagnoses has a deep sulcus on the 

• FIG. 60-10 Torsional axes. 
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Deep Sulcus 

Posterior II.A 

Deep Sulcus 

Posterior HA 

— Deep Sulcus 

Posterior II.A 

Deep Sulcus 

Posterior ILA 

• FIG. 60-11 Sacral torsion. (A) Left rotation of sacrum on left oblique axis. 
(B) Right rotation of sacrum on left oblique axis. (C) Sacrum on left oblique 
axis. (D) Right rotation of sacrum on right oblique axis. 

side opposite to the posterior ILA. The forward 
torsions have an axis that has a superior portion 
lhat is located opposite to deep sulcus. The back
ward torsions have the axis that appears to go 
through the deep sulcus. In either case, the axis 
is actually physiological and remains functioning 
because of the existing restriction on the oppo
site side. The positive seated flexion lest, or other 
tests of laterality (sacral mobility or rock), occurs 
opposite to ihe axis (Fig. 60-11). 

Unilateral sacral shears, also known as unilat
eral sacral flexions, have complicated axes that 
are still undergoing debate. However, the find
ings of deep sulcus and posterior ILA on the 
same side are quite typical (Fig. 60-12). The 
seated flexion test also occurs to the same side 
and the sacroiliac dysfunction is ipsilateral. 

Clinically, there are typical findings that 
occur. There are some common counterstrain 

Led 
unilateral 
sacral 
flexion 

Neutral 

Right 
unilateral 
Scleral 
flexion 

• FIG. 60-12 Unilateral sacral flexion. 
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TABLE 

ILA 

60-1 
STATIC F 

Deep 

INDINGS 

Shallow L5 Seated 

TESTS 

Lumbar Sphinx 
Posterior Sulcus Sulcus Rotation Flexion Spring Test DIAGNOSIS AXIS 

Right Right Left Right Negative Negative Right Unilateral Shear 
Left Left Right Left Negative Negative Left Unilateral Shear 
Right Left Right Right Left Negative Negative Right on Right (R on R) Rotation Right Oblique 
Right Left Right Left Left Negative Negative Right on Right (R on R) Torsion Right Oblique 
Left Right Left Left Right Negative Negative Left on Left (L on L) Rotation Left Oblique 
Left Right Left Right Right Negative Negative Left on Left (L on L) Torsion Left Oblique 
Right Left Right Right Right Positive Positive Right on Left (R on L) Rotation Left Oblique 
Right Left Right Left Right Positive Positive Right on Left (R on L) Torsion Left Oblique 
Left Right Left Left Left Positive Positive Left on Right (L on R) Rotation Right Oblique 
Left Right Left Right Left Positive Positive Left on Right (L on R) Torsion Right Oblique 
Even Bilateral Equivocal Negative Negative Bilateral Sacral Flexion Transverse 
Even Bilateral Equivocal Equivocal Bilateral Sacral Extension Transverse 
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tenderpoints that occur, but a lower pole L5 
(LPL5) probably is one of the most frequent and 
found on the side of a deep sulcus with forward 
torsions and unilateral sacral shears. The tend-
erpoint may actually be a reflection of an anterior 
sacroiliac joint dysfunction. The piriformis mus
cle is also frequently found to be in spasm on 
the side of the posterior I LA. Whether this is a 
cause or an effect is not as crucial as the need 
to address the finding. The related tenderpoints 
of piriformis, mid-pole sacroiliac, and lateral tro
chanteric are commonly found. Other musculo
skeletal findings may include paravertebral 
spasm, iliopsoas spasm, and gluteal and ham
string spasm, which may need to be addressed, 
as well as other regional and even distal compo
nents. 

Bilateral sacral flexions and extensions are not 
as common as the other findings. The report of 
symptoms in the apparent absence of positive 
tests of laterality and asymmetry may be more 
indicative. Observation of the decrease of move
ment with respiration and clinical experience 
may be the best indications as to the presence 
of these bilateral diagnoses. 

The key factor to sacral diagnosis for most 
conditions is the presence of an asymmetry of 
the ILAs. If the I I J A is on the same side as the 
deep sulcus, then a unilateral sacral shear is pres
ent on that side. A positive seated flexion test on 
that side confirms the diagnosis. When the 1LA 
is on the side opposite to the deep sulcus, there 
is at least a sacral rotation occurring. A positive 
seated flexion test on the side of the deep sulcus 
indicates a forward sacral rotation. A negative 
spring test and an increase in symmetry of the 
ILAs during the stork test confirm this. An L5 
rotated to the side of the deep sulcus indicates 
a forward sacral torsion. A positive seated flexion 
test on the side opposite to the deep sulcus indi
cates a backward sacral rotation. A positive 
spring test and an increase in asymmetry of the 
ILAs during the stork test confirm this. An L5 
rotated to the side of the deep sulcus indicates 
a forward sacral torsion. 

An algorithm as to a process as well as a chart 
of the sacral diagnoses is presented in Table 60-
1 and Figure 60-13. 
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C H A P T E R 

Muscle Energy 
Dennis ]. Dowling and Lisa R. Chun 

T h i s section describes muscle energy tech
niques for sacrum and pelvic somatic dysfunc
tions. 

• PELVIC DYSFUNCTIONS 

Anterior Iliac-lnnominate-Pelvic 
Dysfunction 

1. Patient position: prone; near the edge of the 
table on the side of the dysfunction. The pa
tient's hip can be slightly off the table and 
can be angled towards the opposite side for 
stability 

2. Physician position: standing on the same 
side of the table as the dysfunction, facing 
the patient's head. 

3. Technique: 
a. The physician's hand that is closer to the 

table monitors medial to the PSIS on the 
side of the dysfunction to determine mo
tion of the iliosacral joint. 

b. With his other hand, the physician flexes 
both the hip and the leg on the side of 
the dysfunction until motion is felt at the 
iliosacral joint. 

c. The physician places the patient's foot 
against physician's shin or thigh to main
tain this position. 

d. The physician's non-monitoring hand 
grasps and supports the patient's flexed 
knee. 

e. The patient is instructed to attempt to 
straighten the flexed leg by pushing the 
sole of the foot against the physician's ex
tended leg for 3 to 5 seconds. 

f. The physician resists this motion, causing 
an isometric contraction (Fig. 61-1). 

g. After 3 to 5 seconds, the patient is in
structed to relax. 

h. After the patient relaxes, the physician en
gages the new motion barrier by further 
flexing the patient's hip and knee on the 
dysfunctional side until motion is felt at 
the involved iliosacral joint. 

i. The procedure is repeated at least three 
times or until improvement of the somatic 
dysfunction. 

j. A passive stretch is introduced after the 
last attempt. 

Posterior Iliac-Innominate-Pelvic 
Dysfunction 

1. Patient position: prone 
2. Physician position: standing on the oppo

site side of the table as the dysfunction, facing 
the patient's head. 

3. Technique: 
a. The physician's hand that is farther from 

the table monitors medial to the PSIS on 
the side of the dysfunction to determine 
motion of the iliosacral joint. 

b. With his other hand, the physician places 
his hand medial and anterior to the pa
tient's thigh of the leg on the side of the 
dysfunction. 

c. The physician lifts the patient's leg, creat
ing hip extension, until motion is felt at 
the iliosacral joint with his non-monitor
ing hand. 
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• FIG. 61-1 Muscle energy technique for anterior iliac-
innominate-pelvic dysfunction, patient prone. 

d. The physician may place a pillow or his 
bent knee between the patient's leg and 
the table to assist in maintaining this posi
tion. 

e. The patient is instructed to attempt to 
push his leg downwards towards the table 
for 3 to 5 seconds. 

f. The physician resists this motion, causing 
an isometric contraction (Fig. 61-2). 

g. After 3 to 5 seconds, the patient is in
structed lo relax. 

h. After the patient relaxes, the physician en
gages the new motion barrier by further 
lifting the patient's leg on the dysfunc
tional side until motion is fell at the in
volved iliosacral joint. The position of the 
physician's leg or the pillow can be ad
justed to support the posiiion of the pa
tient's leg. 

• FIG. 61-2 Muscle energy technique for posterior iliac-
innominate-pelvic dysfunction, patient prone. 

i. The procedure is repeated at least three 
times or until improvement of the somatic 
dysfunction. 

j. A passive stretch is introduced after the 
last attempt. 

S u p e r i o r I l i a c - l n n o m i n a t e - P e l v i c 

S h e a r 

1. Patient position: supine, with lower extrem
ities extended and resting on the table. The 
patient may be instructed to hold onto the 
table with both hands to keep from sliding 
on the surface. The technique may also be 
performed with the patient prone. It also has 
an articulatory component. 

2. Physician position: standing at the foot of 
the table, facing the patient and more to the 
side of the superior innominate. 

3. Technique: 
a. The physician grasps the distal portions 

of the tibia and fibula on the side of the 
dysfunction proximal to the ankle joint 
with both hands. 

b. The physician abducts, flexes (if patient 
supine), or extends (if patient prone) at 
the patient's hip and then internally ro
tates the involved leg until the loose-
packed position of the sacroiliac joint is 
identified. 

c. The physician applies continuous long 
axis traction on the involved lower limb 
while maintaining the lower limb in flex
ion or extension, abduction, and internal 
rotation (Fig. 61-3). 

d. The patient is instructed to pull his leg 
away for 3 to 5 seconds and then relax 
for 3 to 5 seconds. The effort is primarily 
exerted by the glutei and quad rata mus
cles. 

e. The physician then maintains traction on 
the lower limb position. 

f. The patient is directed to inhale deeply 
and then to cough sharply. 

g. Simultaneous to the cough, the physician 
engages the final barrier by further trac-
tioning the patient's leg and then sharply-
tugging the patient's leg. 

h. The procedure may be repeated if neces
sary. 
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Inferior Iliac-lnnominate-Pelvic Shear 
1. Patient position: lateral recumbent, with 

dysfunctional side up. The leg on the side of 
the dysfunction is up and away from the table 
and is flexed and placed on the physician's 
shoulder. 

2. Physician position: sitting on the table be
hind the patient. 

3. Technique: 
a. The physician places one hand placed on 

both the pubic and ischial rami of the dys
functional side, with the other hand 
placed on both the ischial tuberosity and 
the posterior superior iliac spine of the 
dysfunctional side. 

b. With the patient relaxed, the physician lat
erally distracts the innominate bone. 

c. Maintaining this position, the physician 
then applies a cephalad force on the pubic 
and ischial rami, ischial tuberosity, and 
posterior inferior iliac spine of the dys
functional side (Fig. 61-4) . 

d. The physician then instructs the patient to 
inhale deeply and exhale completely. 

e. The physician maintains the cephalad 
force on the distracted innominate during 
the inspiratory phase of the patient's inhal-
atory respiratory cycle. 

f. During the expiratory phase of the pa
tient's respiratory cycle, the physician in-

• FIG. 61-4 Muscle energy technique for inferior iliac-
innominate-pelvic shear. 

creases the cephalad force on the dis
tracted innominate, 

g. The steps may be repeated. 

• PUBIC DYSFUNCTIONS 

Inferior Pubic Dysfunction 

1. Patient position: supine. 
2. Physician position: sitting on or standing at 

the same side of the table as the dysfunction, 
facing the patient. 

3. Technique: 
a. The physician places the monitoring fin

ger of the cephalad hand on the anterior 
superior iliac spine of the dysfunctional 
side 

b. With his non-monitoring hand, the physi
cian flexes the patient's involved hip until 
motion is felt at the monitoring finger. 

c. The physician's non-monitoring hand is 
placed in a fist (palm up) against the is
chial tuberosity of the dysfunctional side. 
The fist also rests on the table. 

d. The physician places the patient's flexed 
knee against the anterior aspect of his 
shoulder. 

e. The patient is instructed to attempt to 
straighten the flexed hip The amount of 
force should be sufficient and localized to 
the monitoring finger. 

• FIG. 61-3 Muscle energy technique for superior iliac-
innominate-pelvic shear. 
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• FIG. 61-5 Muscle energy technique for inferior pubic 
dysfunction. 

f. The physician resists this with isometric 
force, creating static contraction, while 
applying a cephalad force on the involved 
ischial tuberosity with the fist (Fig. 61-5). 

g. After 3 to 5 seconds, the patient is in
structed to discontinue the attempt and 
to relax. 

h. The physician instructs the patient to 
relax for 3 to 5 seconds, while maintaining 
both hip flexion and the cephalad force at 
the ischial tuberosity. 

i. The physician engages the new restricted 
motion barrier by repositioning the in
volved hip into further flexion until mo
tion is felt under the monitoring finger. 

j. The procedure is repeated at least three 
times or until improvement of the somatic 
dysfunction. 

S u p e r i o r P u b i c D y s f u n c t i o n 

1. Patient position: supine. 
2. Physician position: standing on the same 

side of the table as the dysfunction, facing 
the patient. 

3. Technique: 
a. The physician's monitoring finger of the 

hand that is closer to the table monitors 
on the anterior superior iliac spine contra
lateral to the dysfunctional side 

• FIG. 61-6 Muscle energy technique for superior pubic 
dysfunction. 

b. The physician's other hand lowers the pa
tient's leg off the edge of the table on the 
dysfunctional side until motion is felt at 
the monitoring hand. 

c. The physician supports the patient's 
hanging extended leg with his own leg. 

d. The physician places the palm of his non-
monitoring hand on the anterior thigh of 
the patient's hanging leg. 

e. The patient is instructed to attempt to 
raise the extended leg upward with suffi
cient force to maintain localization. 

f. The physician resists using isometric 
force, creating a static contraction for 3 to 
5 seconds (Fig. 61-6). 

g. The patient is instructed to relax for 3 to 
5 seconds. 

h. The physician engages the new motion 
barrier by repositioning the involved hip 
into funher extension until motion is felt 
under the monitoring finger. 

i. The procedure is repeated at least three 
times or until improvement of the somatic-
dysfunction. 

A b d u c t i o n ( O p e n ) P u b i c D y s f u n c t i o n 

1. Patient position: supine, hips flexed and 
knees flexed to 90 degrees: lying closer to 
one side of the table than the other. 
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2. Physician position: standing at the side of 
the table to which patient is closest and facing 
the patient. 

3. Technique: 
a. The physician wraps his arms around the 

patient's flexed knees and draws them 
against himself. 

b. The patient is instructed to attempt to 
spread his knees apart with maximal 
force. 

c. The physician resists this effort with iso
metric force, creating static contraction. 

d. After 3 to 5 seconds, the patient is in
structed to relax. 

e. The physician allows the patient to relax 
for 3 to 5 seconds, while maintaining the 
position attained. 

f. The steps are repeated three or more 
times. 

g. The physician reevaluates the status of the 
dysfunction. 

h. Treatment may be repeated if indicated. 

Adduction (Closed) Pubic 
Dysfunction 
1. Patient position: supine, hips flexed, and 

knees flexed to 90 degrees. 
2. Physician position: standing at the side of 

the table facing the patient. 
3. Technique: 

a. The physician's forearm is placed between 
the patient's knees. One hand is on the 
medial aspect of one of the patient's knees, 
with the elbow joint on the medial aspect 
of the other knee. 

b. The patient is instructed to attempt to 
bring his knees together with a maximal 
force. 

c. The physician's forearm resists this at
tempt by acting as a solid bar. 

d. After 3 to 5 seconds, the patient is in
structed to relax. 

e. The physician allows the patient to relax 
for 3 to 5 seconds while maintaining the 
position attained. 

f. A new abduction barrier is engaged. The 
physician may add a fist or maintain posi
tion with both of the physician's hands. 

g. The procedure is repeated at least three 
times or until improvement of the somatic 
dysfunction. 

h. The physician reevaluates the status of the 
dysfunction. 

i. Treatment may be repeated if indicated. 

• SACRAL DYSFUNCTIONS 
Unilateral Sacral Flexion Dysfunction 
1. Patient position: prone, arms hanging off 

the sides of the table. 
2. Physician position: standing at the same 

side of the table as the dysfunction. 
3. Technique: 

a. The physician places the heel of his cepha
lad hand on the lower and outer edge of 
the inferior lateral angle (ILA) of the sac
rum on the side to be treated. The middle 
or index finger of that hand is placed in 
the sacral sulcus. 

b. The physician abducts the lower extrem
ity of the involved side with his other hand 
until motion is localized at the monitored 
sacral sulcus. 

c. The physician maintains the abduction 
while introducing internal rotation until 
motion is felt at the sacral sulcus being 
monitored. This position of abduction 
and internal rotation is maintained. 

d. Using the hand on the patient's sacrum 
and an extended elbow, the physician ap
plies a constant force at the posterior infe
rior lateral angle down toward the table 
and cephalad (Fig. 61-7). The force ap
plied is more cephalad. 

e. The patient is instructed to inhale deeply 
and to hold his breath. 

• FIG. 61-7 Muscle energy technique for treating unilat
eral sacral flexion dysfunction. 
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f. The physician increases the pressure on 
the inferior lateral angle during the inhala-
tory phase. 

g. The patient is instructed to exhale com
pletely. 

h. The physician maintains the cephalad 
force on and resists the backwards ten
dency of movement of the posterior infe
rior lateral angle during the exhalatory 
phase. 

i. The procedure is repeated at least three 
times or until improvement of the somatic 
dysfunction. 

j. At the end of the last exhalatory phase, an 
additional cephalad thrust may be pro
vided by the physician on the posterior 
inferior lateral angle. 

k. The physician places the abducted and in
ternally rotated leg into a neutral midline 
position. 

1. Treatment may be repeated if indicated. 

Forward Sacral Torsion Dysfunction 

1. Patient position: Sims position (patient's 
chest with upper torso prone and hips and 
knees flexed), with the axis of the dysfunction 
down toward the table. The patient's arms 
hang off the sides of the table. 

2. Physician position: standing at the side of 
the table facing the patient. 

3. Technique: 
a. The physician faces the patient and moni

tors the somatic dysfunction with his 
cephalad hand. 

b. With his other hand the physician flexes 
the patient's hips and knees until motion 
is localized at the sacroiliac joint on the 
deep sulcus side (medial to the PSIS). 

c. The physician switches monitoring 
hands so that the caudad hand is then on 
the somatic dysfunction. 

d. The patient is directed to bring the arm 
that is on the table behind him and rotate 
his chest towards the table. This rotation 
creates a modified Sims position. 

e. The physician places his cephalad hand 
on the patient's shoulder. 

f. Additional rotation is induced by having 
the patient inhale, then exhale com-

• F I G . 61-8 Muscle energy technique for treating for
ward sacral torsion dysfunction. 

pletely while simultaneously reaching to
wards the floor. 

g. The physician pushes down on the pa
tient's shoulder toward the table with his 
cephalad hand until the torso is rotated 
down to the monitored segment, exag
gerating the modified Sims position. 

h. The physician again switches monitoring 
hands with now the cephalad becoming 
and remaining the monitoring one. 

i. The physician lowers the patient's legs off 
the side of the table to create lumbar side-
bending up to the restricted area (Fig. 
61-8). 

j. Because this position may be uncomfort
able for the patient, the physician may 
either place a pillow under the patient's 
lower knee or sit behind the patient and 
put his thigh between the patient's legs 
and the table (Fig. 61-9). (This position 

• F I G . 61-9 Alternative position for Muscle energy tech
nique for treating forward sacral torsion dysfunction. 
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requires the physician to change the hand 
monitoring.) 

k. The patient is directed to push his feet 
towards the ceiling lor 3 to 5 seconds. 

1. The physician provides isometric resis
tance, creating a static contraction. 

m. The patient is directed to relax. This is 
maintained for 3 to 5 seconds typically 
but may be slightly longer if necessary 

n. The physician engages a new motion bar
rier by further lowering the patient's legs 
toward the floor. 

o. The procedure is repeated at least three 
times. 

p. A passive stretch is given after the last 
repetition. 

B a c k w a r d S a c r a l T o r s i o n 

D y s f u n c t i o n 

1. Patient position: lateral recumbent position 
with the axis of the dysfunction down toward 
the table; knees flexed. 

2. Physician position: standing at the side of 
the table facing the patient's anterior. 

3. Technique: 
a. The physician monitors at the lumbosa

cral junction. 
b. The physician's non-monitoring hand is 

used to engage the restricted motion bar
riers. 

c. To facilitate engagement of the restricted 
motion barriers, the hand monitoring the 
lumbosacral junction is switched during 
the procedure. 

d. The physician flexes the patient's hips 
and knees until motion is felt at the moni
toring finger(s). 

e. The physician maintains this position by 
leaning into the patient's upper knee. 

f. The patient is instructed to straighten the 
leg that is on the table. 

g. The physician hooks the foot of the pa
tient's leg that is closer to the ceiling onto 
the straightened lower leg. 

h. While still leaning on the patient's upper 
knee, the physician moves the patient's 
knee into extension and drops the leg to
ward the floor. 

i. Hip flexion is continued until motion is 
felt at the lumbosacral junction. 

j. The physician maintains this position by 
placing the forearm of his monitoring 
hand on the patient's hip. 

k. The physician grasps the patient's arm 
that is on the table and pulls directly for
ward and toward the ceiling, thereby ro
tating the patient's torso backward. 

1. The patient is then instructed to reach his 
top arm behind him and grasp the edge 
of the table, 

m. The patient is instructed to inhale deeply. 
n. The patient is instructed to exhale com

pletely and simultaneously to reach down 
the edge of the table. At the end of the 
exhalation, the patient grasps the edge of 
the table. 

o. The physician may facilitate this motion 
by pressing the patient's upper shoulder 
back toward the table and caudad while 
the patient is exhaling. 

p. For this rotation motion to be localized 
at the lumbosacral junction, this may 
have to be repeated. This is continued 
only until motion is felt at the monitoring 
fingers. Once motion is felt, the position 
is maintained. 

q. The physician lowers the patient's upper 
leg below the table until motion is fell at 
the lumbosacral junction. 

r. Once motion is felt, this position is main
tained. 

s. The patient is instructed to attempt to 
bring the ankle of the leg that is hanging 
off the table toward the ceiling. An alter
native can be to have the patient push 
the thigh of that leg upward toward the 
ceiling. 

t. The physician isometrically resists this at
tempt, creating sialic contraction. 

u. After 3 to 5 seconds, ihe patient is in
structed to stop the aitempi and lo relax. 

v. The physician allows the patient to relax 
for 3 to 5 seconds. 

w. The physician reengages the restricted 
motion barriers by repeating the previous 
steps. 

x. The procedure is repeated at least three 
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limes or uniil improvement of the so
matic dysfunction. 

y. The physician places the patient into a 
neutral position. 

z. The physician reevaluates the status of 
the dysfunction. 
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C H A P T E R 

Counterstrain Techniques for the 
Sacrum and Pelvis 
Eileen L. DiGiovanna 

• ANTERIOR TENDER POINTS 
There are three significant tender points gener
ally related to the pelvis or sacrum: the low ilium 
anterior sacral tender point, located on the supe
rior surface of the pubes; the iliacus tender point, 
located in the lower quadrant of the abdomen 
and deep in the fossa (often a tender point of 
concern in dysmenorrhea); and the inguinal liga
ment tender point, located on the inguinal liga
ment at its attachment to the pubes (Fig. 62-1) . 
Techniques for treating each of these tender 
points are described. 

Low Ilium Sacroiliac/Anterior Sacral 
Tender Point 
1. Patient position: supine 
2. Physician position: standing at either side 

of the table 
3. Technique: 

a. The thigh is flexed to approximately 40 
degrees or both thighs may be flexed as in 
the treatment of the lumbar tender point. 

b. One finger of the hand closest to the pa
tient's head is used to monitor the tender 
point (Fig. 62-2) . 

c. This position is held for 90 seconds and 
then the legs are moved passively by the 
physician back to the table and the ankles 
uncrossed. 

d. The tender point is re-evaluated for ten
derness. 

Iliacus Tender Point 
1. Patient position: supine 
2. Physician position: standing at the side of 

the table near the tender point, with one foot 
on the table. 

3. Technique: 
a. Both of the patient's legs are flexed with 

the legs resting on the physician's thigh. 
b. The physician monitors the tender point 

with the hand nearest the patient's head. 
c. The ankles are crossed and the knees are 

dropped apart. This motion externally ro
tates the patient's thighs (Fig. 62-3) . 

d. This position is held for 90 seconds and 
then the physician passively moves the 
legs back to the table and uncrosses the 
ankles. 

e. The tender point is reassessed for tender
ness. 

Inguinal Ligament Tender Point 
1. Patient position: supine 
2. Physician position: standing at the side of 

the table opposite the tender point with her 
foot on the table. 

3. Technique: 
a. The patient's legs are flexed and rested on 

the physician's thigh. 
b. The leg nearest the physician is crossed at 

the knee over the further leg. 
c. The lower leg is internally rotated by the 

physician pushing laterally on the ankle 
(Fig. 62-4) . 
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• F I G . 62-1 Anterior pelvic/sacral tender points. 

• F I G . 62-2 Counterstrain treatment for low ilium/ante
rior sacral tender point. 

• F I G . 62-3 Counterstrain treatment for an iliacus tender 
point. 
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• POSTERIOR TENDER POINTS 
The location of the posterior tender points are 
shown in Figure 62-5. 

Piriformis Tender Point 
This is a tender point most commonly associated 
with sacral dysfunctions and is frequently in
volved in sciatica pain because of its close associ
ation with the sciatic nerve. It is located in the 
belly of the muscle. 
1. Patient position: prone, with the leg on the 

involved side off the edge of the table. 
2. Physician position: seated at the side of the 

dysfunction, facing the patient's head. 
3. Technique: 

a. The physician monitors the tender point 
with one finger of the hand closer to the 
table. 

b. The patient's hip and knee are flexed. 
c. The leg is externally rotated and abducted 

and may be rested on the physician's lap 
(Fig. 62-6). 

d. The movement of flexion and external ro
tation may be modified to achieve maxi
mal softening of the piriformis. 

e. The position is held for 90 seconds and 
then the leg is returned passively by the 
physician to the table. 

f. The tender point is reassessed for tender
ness. 

Midpole Sacral Tender Point 
This tender point is palpated by pushing the 
monitoring finger medially on the lateral edge 
of the sacrum at the midpoint between the poste
rior superior iliac spine (PSIS) and the sacral 
apex. This is at the site of the piriformis attach
ment to the sacrum and probably represents a 
second piriformis tender point. It is often found 
in association with the tender point in the belly 
of the muscle. 
1. Patient position: prone 
2. Physician position: standing or sitting at the 

side of the table next to the tender point. 
3. Technique: 

a. The physician monitors the tender point 
with one finger of the hand nearer the pa
tient's head. 

b. The leg is abducted straight laterally until 
the tender point softens and is no longer 
tender (Fig. 62-7). External rotation may 
assist. 

c. With some patients, there may be a report 
of stretching the medial thigh muscles. In 
this case, the leg should be abducted as 
far as is comfortable and then pressure put 
against the pelvis by the physician with 
the heel of the monitoring hand, moving 
the pelvis away from the physician 
slightly. 

d. This position is held for 90 seconds and 
then the physician passively returns the 
leg to the table. 

e. The tender point is reassessed for tender
ness. 

High Flare-out Sacroiliac Tender 
Point 
This tender point is located on the posterior sur
face of the sacrum. It is one and three-fourths 
inches inferior and one-half of an inch medial 
to the lower surface of the PSIS. It is frequently 
associated with coccygodynia. 
1. Patient position: prone 
2. Physician position: standing at the side of 

the table 
3. Technique: 

a. The physician monitors the tender point 
with one finger. 

b. The patient's leg is extended (Fig. 62-8) 

• FIG. 62-4 Counterstrain treatment for an inguinal liga
ment tender point. 
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• F I G . 62-6 Counterstrain treatment for a piriformis 
tender point. 

• F I G . 62-5 Posterior pelvic/sacral tender point. 

• F I G . 62-7 Counterstrain treatment for a midpole sacral 
tender point. 
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■ FIG. 62-8 Counterstrain treatment for a high flare-out 
sacroiliac tender point. 

 
 

c. Some adduction and external rotation may be 

needed. In these cases it is easier to 

stand  on  the  side  of  the  table  opposite  the 

tender  point.  The  leg  can  then  be  pulled 

toward  the  physician  to  adduct  it  and  then 

externally rotated. 

d. The  position  is  held  for  90  seconds  and 
then  the  leg  is  passively  returned  to  the 

table. 

e. The  tender  point  is  reassessed  for  tender‐ 

ness. 
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C H A P T E R 

Facilitated Positional Release 
Techniques for the Sacrum and 
Pelvis 
Stanley Schiowitz 

This chapter describes facilitated positional re
lease (FPR) techniques for the sacrum and pelvis. 
The principles of FPR apply: the lumbosacral 
spine is flattened by placing a pillow under the 
abdomen of the prone patient, the involved area 
is placed into the freedoms of motion of the in
volved joint or the muscles being treated are 
shortened, and a facilitating force is added, 
either compresson or torsion. 

• PELVIC SUPERFICIAL MUSCLE 
HYPERTONICITY 

Piriformis Muscle (Right) 
1. Patient position: prone, with a pillow placed 

under the abdomen. 
2. Physician position: sitting beside the table 

on the side of the dysfunction (right), facing 
toward the patient's head. The physician's left 
thigh and knee are alongside the table. 

3. Technique: 
a. The physician monitors the tissue to be 

treated with one finger of the left hand. 
b. The physician drops the patient's flexed 

right knee and thigh off the table over his 
left thigh and between both of his knees. 

c. The physician holds the patient's right 
knee with his right hand, gently flexing 
the patient's hip until motion is felt at the 
monitoring finger. 

d. The physician pushes the patient's right 

knee towards the table (adduction), using 
his left knee and thigh as a fulcrum, until 
motion is felt at the monitoring finger 

e. With his right hand, the physician turns 
the patient's right knee cephalad and me
dially, producing internal rotation of the 
hip, until motion is felt at the monitoring 
finger. 

f. With his right hand the physician pushes 
the patient's right knee up (dorsally) to
ward his monitoring finger producing a 
mild compressive force. There should be 
an immediate release of the tissue hyperto-
nocity felt by the monitoring finger. (Fig. 
63-1) 

g. Hold the position for 3 to 5 seconds, re
lease and reassess the somatic dysfunc
tion. 

Gluteus Maximus Muscle (Right) 
1. Patient position: prone with pillow placed 

under the abdomen. 
2. Physician position: sitting beside the table 

on the side of the dysfunction (right), facing 
toward the patient's head. The physician's left 
thigh and knee are alongside the table. 

3. Technique: 
a. The physician monitors the tissue to be 

treated with One finger of the left hand. 
(Note that the hypertonic tissue is usually 
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palpable in the middle and directly infe
rior to the crest of the ilium.) 

b. The physician brings the patient's right 
hip and knee off the table into full abduc
tion and rests the knee upon his outside 
thigh, with the knee flexed at 90 degrees. 

c. The physician raises his outside foot 
(right) off the floor by raising his heel, thus 
elevating his thigh, until he feels motion 
at the monitoring finger. 

d. The physician, using the patient's right 
knee as a fulcrum on his thigh, pushes the 
patient's knee externally, creating external 
rotation of the patient's hip joint. There 
should be an immediate release of the tis
sue felt by the monitoring finger (Fig. 
63-2) . 

e. Hold the position 3 to 5 seconds. Release 
and reevaluate. 

• FIG. 63-2 Facilitated positional release treatment for 
hypertonicity of the right gluteus maximus muscle. 

Tensor Fascia Lata (Right) 
The muscle tissue of the tensor fascia lata is pal
pated starting at the anterior superior iliac spine 
(ASIS) and descending downwards for approxi
mately 4 to 6 inches. It will feel like a firm rope 
and be tender to the touch when hypertonic. 

1. Patient position: prone with a pillow placed 
under the abdomen. The patient's pelvis 
should be slightly off the table to the right. 

2. Physician position: sitting beside the table 
at the side of the dysfunction (right) facing 
toward the patient's head. The physician's left 
thigh and knee are alongside the table. A pil
low is placed between the physician's knees. 

3. Technique: 
a. The patient's right knee is dropped off the 

table and placed between the physician's 
knees, with the pillow that is present at 
the medial aspect of the patient's knee and 
the physician's left knee. 

b. The physician monitors the tissue to be 
treated with one finger of his (right) hand. 
The physician pushes the patient's right 
knee towards the table, into adduction 
under the physician's left knee until the 
monitoring finger feels motion. The physi
cian's left knee acts as a fulcrum, and both 
the physicians' thigh and the pillow cush
ion the patient's knee. 

c. With his left hand the physician pushes 
the patient's right knee towards his moni
toring finger producing a mild compres
sion force. There should be immediate re
lease of the tissue hypertonicity felt by the 
monitoring finger (Fig.63-3). 

d. Hold the position for 3 to 5 seconds, re
lease and reevaluate. 

• SACRUM 
There are no muscles that directly insert into 
both the sacrum and the ilium exclusively. 
Therefore, the usual facilitated positional re
lease techniques do not apply. What will be 
described is a method for diagnosing sacral 
motion restriction on the ilium and a biome-
chanical technique to normalize the joint mo
tion, if needed. 

• FIG. 63-1 Facilitated positional release treatment for 
hypertonicity of the right piriformis muscle. 
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• FIG. 63-3 Facilitated positional release treatment for 
hypertonicity of the right tensor fascia lata. 

S a c r a l M o t i o n R e s t r i c t i o n 

Diagnosis 

1. Patient position: prone with a pillow placed 
under the abdomen. 

2. Physician position: Standing alongside the 
table, on the side of his dominant eye, and 
facing the patient's head. 

3. Technique: 
a. The physician places the heels of both 

hands inferior to the patient's inferior lat
eral angles (ILA) of the sacrum. The physi
cian's right hand under the patient's right 
ILA, and left hand under the left ILA. 

b. The physician directs a force with both 
hands cephalad (toward the patient's 
head), parallel to the table and as directly 
in the horizontal plane as he is able. The 
force can be induced simultaneously, test
ing both sides at once, or one time at a 
time and comparing results (Fig. 63-4). 

c. Motion of the sacrum will be created on 
its articulation with the ilium. If there is 
one-sided restriction present, the physi
cian will feel that one side does not move 
as far as the other side. It might feel as if 
the restricted side is acting as a fulcrum 
around which the other side is moving 
freely. To judge bilateral restriction of mo
tion, the physician will have to be ac
quainted with the normal expected mo
tion usually found at these articulations. 

FIG. 63-4 Testing for sacral motion, bilaterally. 

R e s t r i c t i o n o f R i g h t S a c r a l M o t i o n 

o n t h e I l i u m 

1. Patient position: Prone with pillow placed 
under the abdomen and a second pillow-
placed under the patient's right upper thigh, 
just below the hip joint. The firmer and 
higher this second pillow is, the better the 
results obtained, because this pillow will act 
as a fulcrum as well as a cushion. 

2. Physician's position: Standing alongside the 
right side of the table. Facing towards the 
patient's head. 

3. Technique 
a. The physician places the middle finger of 

his left hand, at the right sacroiliac articu
lation, and uses it as a monitor. The rest 
of his hand lies flat on the sacrum, with the 
heel of his hand under the Inferior Lateral 
Angle (ILA). 

b. With his right hand, the physician brings 
the patient's right leg off the table into ab
duction of the hip, until he feels motion 
at the monitoring finger. 

c. The physician pushes the right leg straight 
down toward the floor. The second pillow 
acts as a fulcrum and the physician should 
feel that the ILA has tilted upwards, to
ward the ceiling. The physician now repo
sitions his left hand so that the heel of 
that hand is placed inferior and against the 
bottom of the ILA. 

d. The patient is asked to take a deep breath 
and then exhale slowly. 

e. As the breath is released, the physician 
pushes against the ILA of the sacrum in a 
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• F I G . 63-5 Demonstration of the treatment of a right 
sacral motion restriction. 

direction that is parallel to the table and 
up toward the patient's head. The physi
cian will feel the sacrum move in that di
rection (Fig. 63-5) . 

f. Release and reevaluate. 

Pubic Symphysis Restriction 

1. Patient position: supine 
2. Physician position: Standing alongside 

either side of the table, facing toward the pa
tient's head. 

3. Technique: 
a. If the physician is standing on the right 

side of the patient, the physician places 
one finger of his right hand at the pubic 
symphysis to monitor motion and, using 

• F I G . 63-6 Demonstration of the treatment of the right 
pubes, restricted superiorly. 

his left hand, bends the patient's right hip 
and knee at 90 degrees to the table. 

b. The physician leans on the patient's knee, 
causing a force downward toward the 
table with compression of that hip joint. 

c. The physician pushes the right knee and 
hip joint into adduction, until motion is 
felt at the monitoring finger. 

d. The physician turns the patient's knee into 
internal rotation, which will cause inferior 
motion of the right pubes. Turning the pa
tient's knee in a external rotation direction 
will cause the right pubes to move in a 
superior direction (Fig. 63-6) . 

e. Hold in the position you wish to accom
plish for 3 to 5 seconds. 

f. Release and reevaluate. 
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C H A P T E R 

Still Techniques 
Dennis J. Dowling 

This chapter describes Still techniques for 
treating somatic dysfunctions of the sacrum and 
pelvis. There are several systems of diagnosis, 
but the techniques described in this chapter are 
related to the systems that are used in this text
book. There are also seated techniques de
scribed, albeit less effective than the supine ones 
described. Because of the complexity, interested 
students should refer to Dr. Van Buskirk's more 
thorough book and chapters for other tech
niques and diagnoses. 

• ILIAC/INNOMINATE 
DYSFUNCTIONS 

Anterior Ilium/Anterior Innominate 
(Right)—Patient Supine 
1. Patient position: supine. 
2. Physician position: standing at the side of 

the patient on the side of the dysfunction, 
facing the patient. 

3. Technique: 
a. The physician places the pad of his index 

or middle finger of his monitoring cepha-
lad hand medial to the posterior superior 
iliac spine (PSIS) as a means of following 
the iliosacral motion (the left finger con
tacts the area medial to PSIS on the right). 

b. The physician uses his other hand to grasp 
the patient's leg on the dysfunctional side 
and flexes the patient's hip and knee until 
motion is felt at the monitoring finger (the 
physician's right hand grasps and flexes 
the patient's right leg in this example) (Fig. 
64-1 A). 

c. The physician abducts the patient's knee 
that knee and externally rotates the leg 

until motion and soft tissue relaxation are 
felt at the monitoring finger (Fig. 64 - IB) . 
A modification is for the physician to in
sert the forearm of his caudad arm from 
lateral to medial beneath the patient's knee 
and place his hand on the patient's ante
rior thigh. This can add torsion to the 
modifying and localizing forces. 

d. The physician puts downward compres
sion with his caudad (right) arm or shoul
der onto the patient's knee through his 
femur, toward the pelvis and hip and di
rected toward the sacroiliac joint until fur
ther softening of the tissue is noted at the 
monitoring finger. 

e. While maintaining the compression, the 
patient's leg is gently carried through ad
duction in an arc across the midline and 
with increased hip flexion by engaging the 
sacroiliac barrier (rotating the innominate/ 
ilum posteriorly). 

f. The patient's hip and knee are brought 
back to the neutral position by extending 
both the hip and knee. 

g. The iliosacral somatic dysfunction is reas
sessed. 

Posterior Innominate/Posterior Ilium 
(Right)—Patient Supine 
1. Patient position: supine. 
2. Physician position: standing at the side of 

the patient on the side of the somatic dys
function, facing the patient. 

3. Technique: 
a. The physician places the pad of the index 

or middle finger of his monitoring cepha-
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• FIG. 64-1A Anterior ilium/anterior innominate (right), 
patient supine. 

lad hand medial to the posterior superior 
iliac spine (PSIS) as a means of following 
the iliosacral motion (the left finger con
tacts the area medial to PSIS on the right). 

b. The physician uses his other hand to grasp 
the patient's leg on the dysfunctional side 
and fully flexes the patient's hip (more 
than 90 degrees) and knee until motion is 
felt at the monitoring finger. The knee is 
adducted (the physician's right hand 
grasps and flexes the patient's right leg in 
this example). 

c. The physician puts downward compres
sion with his caudad (right) arm or shoul
der onto the patient's knee through his 
femur, toward the pelvis and hip, and di
rected toward the sacroiliac joint until fur
ther soft tissue is noted at the monitoring 
finger (Pig. 64-2A). 

W & 0 * J 1 _ I N G . & 0 

• FIG. 64-2A Posterior innominate/posterior ilium 
(right), patient supine. 

• FIG. 64-1B Anterior ilium/anterior innominate (right), 
patient supine. 

d. The physician abducts the knee and exter
nally rotates the leg until motion and soft 
tissue relaxation is felt at the monitoring 
finger. 

e. The physician then uses his abdomen or 
hip to maintain compression through the 
femur (Fig. 64-2B). 

f. While maintaining the compression and 
external rotation, the patient's leg is gently 
carried through extension and to the neu
tral position. 

g. The iliosacral somatic dysfunction is reas
sessed. 

U p s l i p p e d I n n o m i n a t e 

( R i g h t ) — P a t i e n t S u p i n e 

1. Patient position: supine. 
2. Physician position: initially standing at the 

foot of the table. 

• FIG. 64-2B Posterior innominate/posterior ilium 
(right), patient supine. 
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3. Technique: 
a. The physician grasps the ankle on the 

dysfunctional side with both hands and 
externally rotates and compresses the 
leg towards the hip and iliosacral joint 
(Fig. 64-3). 

b. The physician then internally rotates the 
patient's leg on the involved side until just 
before the ASIS lifts upwards. 

c. The physician then progressively reduces 
the compression and transitions to trac
tion until localized to the involved joint 
(occasionally, a slighter sharper long axis 
tug can be placed to encourage downslip 
of the somatic dysfunction). 

d. The Still technique for a posteriorly ro
tated innominate/ilium is applied; fol
lowed by the Still technique applied for 
an anteriorly rotated innominate/ilium. 

e. This series is designed to "ratchet" the up-
slipped innominate/ilium into place. 

f. The dysfunction is reassessed. 

D o w n s l i p p e d I n n o m i n a t e 

( R i g h t ) — P a t i e n t S u p i n e 

1. Patient position: supine. 
2. Physician position: initially standing at the 

loot of the table. 
3. Technique: 

a. The physician grasps the ankle on the dys
functional side with both hands and exter
nally rotates and tractions the leg toward 
the physician by pulling parallel to the 
table. 

• F I G . 64-3 Upslipped innominate (right), patient su 
pine. 

b. The physician then internally rotates the 
patient's leg on the involved side until just 
before the ASIS lifts upwards. 

c. The physician then progressively reduces 
the traction and transitions to compres
sion until localized to the involved joint 

d. The Still technique for an anteriorly ro
tated innominate/ilium is applied, fol
lowed by the Still technique applied for a 
posteriorly rotated innominate/ilium. 

e. This series is designed to "ratchet" the 
downslipped innominate/ilium into place. 

f. The dysfunction is reassessed. 

• P U B I C D Y S F U N C T I O N S 

P u b i c R a m u s D y s f u n c t i o n 

1. Patient position: supine. 
2. Physician position: standing at the foot of 

the table. 
3. Technique: 

a. The physician grasps the patient's ankles 
and flexes the hips and knees and then 
places the patient's feet upon the table. 
The knees are bent approximately 90 de
grees and the feet placed together. 

b. The physician places both palms of his 
hands on the anterior inferior knees and 
introduces long axis compression through 
the femurs toward the pubic bones. 

c. While maintaining the compression, the 
physician symmetrically separates the pa
tient's knees laterally creating thigh exter
nal rotation to the approximate soft tissue 
barrier (Fig. 64-4). 

• F I G . 64-4 Pubic ramus dysfunction (L1-5 N SR R L), pa
tient supine. 
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d. The physician then releases the knees and 
grasps the ankles. The position of the 
knees is maintained by gravity and the pa
tient's passive compliance. 

e. The physician then pulls the patient's an
kles towards himself by straightening the 
patient's legs until the hips and knees are 
in a neutral position. 

f. The pubic dysfunctions are reassessed. 

• S A C R A L D Y S F U N C T I O N S 

U n i l a t e r a l S a c r a l S h e a r / F l e x i o n 

D y s f u n c t i o n ( R i g h t ) 

1. Patient position: supine. 
2. Physician position: standing at the side of 

the table facing the patient on the side of the 
dysfunction. 

3. Technique: 
a. The physician places the pad of the index 

or middle finger of his monitoring caudad 
hand under the patient and monitors just 
medial to the posterior superior iliac spine 
(PSIS) on the involved side (left). 

b. The physician's cephalad hand (left) 
reaches across and down from the pa
tient's body and grasps the patient's oppo
site (left) knee and flexes that hip and 
knee to approximately 90 degrees or to 
the point where motion is noted at the 
monitoring finger (Fig. 64-5A). 

c. The opposite (left) knee is abducted and 
adducted in an alternating sequence until 
relaxation is noted at the monitoring fin
ger. The position is temporarily main-

• FIG. 64-5A Unilateral sacral shear/flexion dysfunction 
(right). 

• FIG. 64-5B Unilateral sacral shear/flexion dysfunction 
(right). 

• FIG. 64-5C Unilateral sacral shear/flexion dysfunction 
(right). 

• FIG. 64-SD Unilateral sacral shear/flexion dysfunction 
(right). 
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tained and compression is introduced 
from that knee downwards through the 
femur towards the sacroiliac joint. (Fig. 
64-5B) 

d. The physician moves the monitoring hand 
from beneath the patient to the knee of 
the opposite (left) leg. 

e. While maintaining the compression with 
the cephalad (left) hand, the physician 
then pushes the patient's (left) leg lat
erally. 

f. The patient's (left) knee is then adducted 
past the midline. The left side of the pelvis 
may lift slightly from the table (Fig. 64-
5C). 

g. The patient's (left) ankle is then brought 
towards and past the midline (toward the 
physician) (Fig. 64-5D). 

h. The compression is maintained and the 
patient's (left) leg is gradually straight
ened. 

i. The sacroiliac dysfunction is reexamined. 

S a c r a l R o t a t i o n s a n d T o r s i o n s ( L e f t 

o n L e f t ) 

1. Patient position: supine. 
2. Physician position: standing at the side of 

the table facing the patient on the side of ihe 
dysfunction. 

3. Technique: 
a. The physician places the pad of his index 

or middle finger of his monitoring cepha
lad hand under the patient and monitors 
just medial to the posterior superior iliac 
spine (PSIS) on the deep sacral sulcus side 
(right) 

b. The physician's other (caudad) hand 
scoops both of the patient's legs from 
under the knees and lifts both and bends 
the knees 90 degrees or more until motion 
is felt at the monitoring finger (Fig. 64-
6A). 

c. The physician then shifts the monitoring 
(cephalad) hand from beneath the patient 
and transfers it to the patient's knees. The 
other (caudad) hand is transferred to the 
patient's ankles (Fig. 64-6B). 

• FIG. 64-6A Sacral rotations and torsions (left-on-left). 

• FIG. 64-6B Sacral rotations and torsions (left-on-left). 

• FIG. 64-6C Sacral rotations and torsions (left-o-left). 
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d. The  patientʹs  knees  are  rotated  toward  the 

side  opposite  the  deep  sulcus  (left)  (to‐ 

ward the physician). 

e. The  patientʹs  feet  are  moved  toward  the 

same side as the knees (left) (Fig. 64‐6C). 

f. The  physician  then  simultaneously  shifts 

the  patientʹs  knees  and  ankles  toward  the 

opposite  direction  (right)  across  the  mid‐ 

line  (away  from  the  physician)  (Fig.  64‐ 

6D). 

g. At  approximately  45  degrees  from  the  ver‐ 

tical,  the  physician  gradually  begins  to  ex‐ 

tend the patientʹs legs. 

h. Once  the  legs  are  back  on  the  table  the 

somatic dysfunction can be reassessed. 
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■ FIG. 64-6D Sacral rotations and torsions (left-on-left). 
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C H A P T E R 

PINS Techniques 
Dennis J. Dowling 

This chapter describes PINS technique for 
treating somatic dysfunctions of the sacral and 
pelvic region (Figs. 65-1 and 65-2) . The exam
ples provided are not the only ones that are pos
sible (Figure 53 -1) ; however, they are fairly com
mon. Occasionally, patterns in the sacral and 
pelvic region may continue into or from adjacent 
regions. The patient is most commonly treated 
in the supine and prone positions but could be 
treated side-lying if necessary. The physician 
should be positioned comfortably facing the re
gion to be treated or alongside the table. The 
principles and methods of PINS can be applied: 

1. Locate a sensitive point in the region of the 
symptoms. 

2. Analyze the structures that are deep to that 
point. 

3. Locate another sensitive point at the other 
end of a connecting structure (i.e., muscle, 
ligament, nerve, etc.). The more sensitive 
point is the primary point and the less sensi
tive point is the endpoint. 

4. Apply inhibitory pressure to both points for 
30 or more seconds. The soft tissue at the 
more sensitive point will typically lessen in 
tension. 

5. Beginning at the more sensitive of the two 
points, locate another sensitive point approx
imately 2 to 3 centimeters toward the less 
sensitive endpoint. 

6. Repeat the procedure progressively toward 
the endpoint. 

7. Reassess the status of the dysfunction. Deter
mine if additional treatment or the applica
tion of other modalities is necessary. 

• PIRIFORMIS 

1. Technique: 
a. The physician places the pad of his index 

or middle finger on the lateral border of 
the sacrum approximately halfway be
tween the PSIS and the ILA. A finger of the 
physician's other hand locates a sensitive 
point superior at greater trochanter. 

b. The pattern of intervening points is usu
ally straight but the depth of pressure may 
indicate other muscles involved (gemmeli 
or obturator). 

2. Clinical Correlation: 
a. Hip pain 
b. Sacral dysfunction 
c. Sciatica 

• ILIOTIBIAL BAND 

1. Technique: 
a. The physician places the pad of his index 

or middle finger on a point on the greater 
trochanter. An inferior sensitive point may 
be found at the fibular head or lateral con
dyle of the femur. 

b. The pattern of intervening points is gener
ally straight (muscle pattern) but may be 
slightly variable. There may also be a typi
cal continuation of the pattern to the lat
eral malleolus or anterior portion of the 
talus. 

2. Clinical Correlation: 
a. Hip pain 
b. Knee pain 
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• FIG. 65-1 PINS sacrum and pelvis point patterns. Poste
rior: I, piriformis muscle; 2, iliotibial band; 3, sciatic nerve/ 
posterior femoral cutaneous nerve/hamstring muscles; 4, 
gluteal muscles; 5, sacroiliac. 

M SCIATIC NERVE/POSTERIOR 
FEMORAL CUTANEOUS NERVE/ 
HAMSTRING MUSCLE 

1. Technique: 
a. The physician places the pad of his index 

or middle finger in the middle of the glu
teal region. An alternative may be found 
at the ischial tuberosity. A finger of the 
physician's other hand locates a sensitive 
point distally. The point may be as low as 
the knee in the popliteal region and may 
be medial, in the middle, or lateral. 

b. The pattern of intervening points is gener
ally slightly curved or straight (muscle pat
tern) or zigzag when involving a nerve. 

2. Clinical Correlation: 
a. Rectal symptoms 
b. Pelvic pain 
c. Sciatica 

• FIG. 65-2 PINS sacrum and pelvis point patterns. Ante
rior: 6, rectus abdominus muscle/pubic; 7, inguinal liga
ment; 8, lateral femoral cutaneous nerve; 9, adductor 
(gracilis) muscle; 70, sartorius. 

• GLUTEAL MUSCLES 

1. Technique: 
a. The physician places the pad of his index 

or middle finger near and inferior to the 
medial iliac crest. A finger of the physi
cian's other hand locates a sensitive point 
laterally on the upper portion of the 
femur, possibly at the greater trochanter, 

b. The pattern of intervening points gener
ally follows the origins and insertions of 
glutei maximus, medius, and minimus. 

2. Clinical Correlation: 
a. Buttock pain 
b. Hip pain 

• SACROILIAC 

1. Technique: 
a. The physician places the pad of his index 

or middle finger medial and inferior to the 
PSIS. A finger of the physician's other 
hand locates a sensitive point in the gluteal 
crevice near the coccyx. 
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b. The pattern of intervening points gener
ally follows the edge of the sacrum. 

2. Clinical Correlation: 
a. Sacroiliac pain 
b. Coccygodynia 

• RECTUS ABDOMINUS MUSCLE/ 
PUBI 

1. Technique: 
a. The physician places the pad of his index 

or middle finger lateral to the xiphoid pro
cess on the medial aspect of the seventh 
rib anteriorly. A finger of the physician's 
other hand locates a sensitive point on the 
pubic ramus. 

b. The pattern of intervening points gener
ally follows the origins and insertions of 
rectus abdominus. 

2. Clinical Correlation: 
a. Abdominal pain 
b. Dysuria, cystitis, prostatitis 

• INGUINAL LIGAMENT 
1. Technique: 

a. The physician places the pad of his index 
or middle finger medial and inferior to the 
ASIS. A finger of the physician's other 
hand locates a sensitive point on the pubic 
ramus. 

b. The pattern of intervening points gener
ally follows the origins and insertions of 
the inguinal ligament. 

2. Clinical Correlation: 
a. Abdominal pain 
b. Dysuria 
c. Dysmenorrhea 
d. Meralgia paresthetica 

• LATERAL FEMORAL CUTANEOUS 
NERVE 

1. Technique: 
a. The physician places the pad of his index 

or middle finger one third of the distance 

medially from the ASIS and slightly infe
rior to the inguinal ligament. A finger of 
the physician's other hand locates a sensi
tive point on the lateral thigh, 

b. The pattern of intervening points gener
ally follows a slightly zigzag pattern of the 
nerve. 

2. Clinical Correlation: 
a. Meralgia paresthetica 
b. Hip pain 

• ADDUCTOR (GRACILIS) MUSCLE 
1. Technique: 

a. The physician places the pad of his index 
or middle finger on the pubic ramus. A 
finger of the physician's other hand locates 
a sensitive point on the medial knee or pes 
anserine. 

b. The pattern of intervening points gener
ally follows a slightly zigzag pattern of the 
nerve. 

2. Clinical Correlation: 
a. Inguinal pain 
b. Medial knee pain 

• SARTORIUS 
1. Technique: 

a. The physician places the pad of his index 
or middle finger medial to the ASIS. A fin
ger of the physician's other hand locates 
a sensitive point on the medial knee or pes 
anserine. 

b. The pattern of intervening points gener
ally follows a curved or straight pattern of 
the muscle. 

2. Clinical Correlation: 
a. Inguinal pain 
b. Medial knee pain 

REFERENCES 

Dowling DJ. Progressive inhibition of neuromuscular struc

tures (PINS) technique. J Am Osteopath Assoc 2 0 0 0 ; 1 0 0 : 

2 8 5 - 2 8 6 , 2 8 9 - 2 9 8 . 

348 SECTION VI • SACRUM AND PELVIS 

Pthomegroup

www.Pthomegroup.com


C H A P T E R 

Thrusting Techniques 
Eileen L. DiGiovanna, Dennis J. Dowling, and Barry S. Erner 

H igh-velocity, low-amplitude thrusting tech
niques may be applied to the pelvic and sacral 
articulations. There should be soft tissue prepa
ration as for any other area. 

• INNOMINATE AND SACRAL 
SOMATIC DYSFUNCTIONS 

Posterior Iliac Somatic Dysfunction/ 
Unilateral Sacral Shear/Forward 
Sacral Rotations and Torsions 
1. Patient position: lateral recumbent with so

matic dysfunctional side up. 
2. Physician position: standing, facing the 

front of the patient. 
3. Technique: 

a. The physician uses one hand to monitor 
the iliosacral/sacroiliac joint medial to the 
posterior superior iliac spine (PSIS) at all 
times while positioning and treating the 
patient. 

b. The physician flexes the patient's hips and 
knees until motion is felt at the monitor
ing hand. 

c. The patient is asked to straighten the 
lower leg while the physician maintains 
the flexion of the upper leg. The physician 
then hooks the foot of the flexed leg in 
the popliteal fossa of the inferior leg. 

d. Grasping the patient's arm that is in con
tact with the table, the physician rotates 
the patient's upper torso forward until 
motion is felt at the monitoring hand. 

e. The physician places his thrusting fore
arm over the patient's iliac crest and moni

tors the segment with the fingers of his 
other hand. The lower body is rotated to
ward the physician until motion is local
ized at the sacroiliac joint. 

f. He then places his other arm against the 
patient's shoulder. This maintains the 
upper body rotation during the rest of the 
treatment. 

g. Sufficient rotation is engaged to localize 
motion to the somatic dysfunction level. 
The position is firmly maintained. 

h. A slight springing force is exerted by in
troducing a very slight anterior lower 
body rotation towards the floor to deter
mine that localization is correct. 

i. The patient is asked to inhale and then 
exhale fully. 

j. Taking up all the slack, the physician ex
erts a rapid rotational forward thrust 
through the dysfunctional ilium at the end 
of the patient's exhalation (Fig. 66-1). 

k. The dysfunction is then reassessed. 

Anterior Iliac Somatic Dysfunction/ 
Backward Sacral Rotation or Torsion 
1. Patient position: lateral recumbent position 

with somatic dysfunction side up. 
2. Physician position: standing, facing the 

front of the patient. 
3. Technique: 

a. The physician uses one hand to monitor 
the iliosacral/sacroiliac joint medial to the 
posterior superior iliac spine (PSIS) at all 
times while positioning and treating the 
patient. 
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• FIG. 66-1 HVLA thrusting technique for a posterior 
iliac somatic dysfunction. 

b. The physician flexes the patient's hips and 
knees until motion is felt at the monitor
ing hand. 

c. The patient is asked to straighten the 
lower leg while the physician maintains 
the flexion of the upper leg. 

d. The upper leg is then dropped off the table 
and held between the physician's knees. 

e. Grasping the patient's arm that is in con
tact with the table, the physician rotates 
the patient's upper torso forward away 
from the table until motion is felt at the 
monitoring hand. 

f. The physician places his thrusting arm on 
the patient's inferior iliac crest. 

g. With his other arm he maintains the 
upper body rotation. 

h. A slight springing force is exerted to as
sure that localization is correct. 

i. The patient is instructed in inhale deeply 
and then exhale fully. 

j. The physician exerts a quick, rotational, 
slightly downward thrust posteriorly 
through the iliac crest following the long 
axis of the patient's lower leg (Fig. 66-2). 

k. The dysfunction is then reassessed. 
• P U B I C S O M A T I C D Y S F U N C T I O N 

I n f e r i o r P u b e s 

1. Patient position: supine. 
2. Physician position: seated on the side of the 

table, on the same side as the dysfunction. 
3. Technique: 

a. The physician flexes the patient's knee/hip 
on the side of the dysfunction and rests 
the patient's ankle/calf on his shoulder. 

• FIG. 66-2 HVLA thrusting technique for an anterior 
iliac somatic dysfunction. 

b. The physician makes a tight fist with his 
treating hand. 

c. The physician places his fist against the 
ischial tuberosity on the side of the pubic 
dysfunction. 

d. The patient is directed to inhale deeply 
and the physician resists the movement of 
the patient's ischial tuberosity against his 
hand. The patient is then directed to ex
hale completely. 

e. At the end of exhalation, the physician 
exerts a rapid cephalad/forward thrust 
through the ischium (Fig. 66-3). 

f. The somatic dysfunction is then reas
sessed. 

• FIG. 66-3 HVLA thrusting technique for an inferior 
pubic somatic dysfunction. 
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A l t e r n a t i v e T e c h n i q u e t o T r e a t P u b i c 

R e s t r i c t i o n s 

1. Patient position: supine, with hips and 
knees bent and feet together and flat on the 
table. 

2. Physician position: standing at the side of 
the table. 

3. Technique: 
a. The physician abducts and externally ro

tates the patient's legs bilaterally into a 
"frog-leg" position until the motion is re
sisted by the muscle lension. 

b. The patient is instructed to push both 
knees medially against the physician's iso
metric resistance for 3 to 5 seconds. At the 
end of the effort, the patient's knees are 
further abducted and the legs externally 
rotated. This is repealed three or more 
times. 

c. The patient is instructed to inhale deeply 
and exhale fully. 

d. At the end of exhalation, the physician 
exerts a quick downward and outward 
thrust through the paiient's knees bila
terally, symmetrically, and simultane
ously, which gaps the pubic symphysis 
(Fig. 66-4). 

e. The patient's legs are extended and the so
matic dysfunction is reassessed. 

• FIG. 66-4 HVLA thrusting technique for restriction of 
pubic symphysis. 

• S A C R U M 

The sacrum frequently becomes restricted in its 
motion at the sacroiliac articulation. Thrusting 
techniques may be used to create motion at this 
articulation. 

A n t e r i o r S a c r a l F l e x i o n 

1. Patient position: prone. 
2. Physician position: standing at the same 

side of the table as the side of the dysfunction. 
3. Technique: 

a. The physician places the thenar eminence 
of his treating hand over the inferior lateral 
angle of the restricted side of the sacrum, 
maintaining firm contact and monitors the 
sacroiliac joint medially to the PSIS with 
the finer of the same hand. 

b. The physician extends and internally ro
tates the patient's leg on the side of the 
dysfunction with his other hand. The leg 
is then abducted until the palpating fin
gers of the monitoring hand feel motion. 

c. The patient is instructed to inhale deeply 
and hold it. 

d. The physician exerts a downward and 
cephalad pressure over the sacrum at the 
inferior lateral angle (ILA), creating rela
tive extension. 

e. The patient is instructed to exhale fully 
and the physician resists the backward 
motion of the ILA. This is repeated. 

f. At the end of the final exhalation, the phy
sician exerts a quick downward and ceph
alad thrust with his thenar eminence over 
the inferior lateral angle(Fig. 66-5). 

f. The somatic dysfunction is reassessed. 

A n t e r i o r S a c r a l F l e x i o n / U n i l a t e r a l 

S a c r a l S h e a r / S a c r a l R o t a t i o n s 

o r T o r s i o n s 

1. Patient position: supine; the patient should 
be lying closer to the edge of the table on the 
side of the deeper sacral sulcus. 

2. Physician position: standing on the same 
side as the deeper sacral sulcus. 

3. Technique: 
a. The physician side-bends the patient's 

legs away from the side of the deeper 
sulcus. 
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b. The  physician  side‐bends  the  patientʹs 

torso  away  from  the  side  of  the  deeper 

sulcus.  (The  patient  is  now  in  a  ʺCʺ  posi‐ 

tion.  Both  the  physician  and  the  deep  sul‐ 

cus  are  on  the  side  of  the  convexity  and 

at the apex.) 

c. The  patient  is  instructed  to  clasp  his  hands 

behind his neck. 

d. The  physician  places  the  thenar  eminence 

of  his  caudad  hand  on  the  patientʹs  ante 

rior  superior  iliac  spine  (ASIS)  on  the  side 

opposite to the deep sulcus. 

e. The  physician  places  his  cephalad  hand 

over  the  patientʹs  opposite  shoulder.  (The 

hand  can  be  placed  over  this  arm  and  then 

between  the  forearm  and  upper  arm  with 

the  back  of  the  physicianʹs  hand  resting 

on the patientʹs sternum.) 

f. To  help  stabilize  the  patient  in  the  next 

step,  the  physician  may  place  his  cephalad 

knee next to the patientʹs shoulder. 

g. The  physician  uses  his  cephalad  hand/arm 

to  rotate  the  patientʹs  upper  torso  toward 

the  physician  as  far  as  possible  while 

maintaining comfort and stability. 

h. The  physicianʹs  hand  holds  the  patientʹs 

opposite  ASIS  and  resists  its  tendency  to 

lift from the table during the rotation. 

i. The  patient  is  instructed  to  inhale  deeply 

and exhale completely. 

j. A rotational  thrust of  the patientʹs upper body 

is introduced by the physicianʹs cephalad arm 

at the end of exhalation. 

k. The patient is brought back to neutral and the 

dysfunction is reassessed. 

 

■ FIG. 66-5 HVLA thrusting technique for anterior sacral
flexion dysfunction. 
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C H A P T E R 

Exercise 
Stanley Schiowitz 

W h e n prescribing an exercise program for 
dysfunctions of the muscles in the pelvic region, 
consideration must be given to the fact that its 
gross motions involve other body regions. Dys
functions will often involve pelvic tilt and lateral 
muscle hyper/hypotonicity 

• LATERAL ROTATOR MUSCLE 
STRENGTHENING 

The lateral rotator muscles of the hip include 
the piriformis and the obturater internus. The 
piriformis muscle has its medial attachment to 
the lateral border of the sacrum and is often in
volved in sacral dysfunctions. 

1. Patient position: Prone on table with head 
under arms, big toes together, and heels sepa
rated laterally. 

2. Instructions: 
a. Slowly bring your heels together by con

tracting your hip muscles while maintain
ing the position of your toes. 

b. Hold heels firmly against each other for a 
count of 10 seconds. 

c. Slowly rotate heels laterally to their fullest 
spread position. 

d. Relax, rest, and repeat. (Fig. 67-1) 

Note: An assistant creating an isokinetic resis
tive force against the medial aspect of the heels 
will increase the effectiveness of the exercise. 

• PIRIFORMIS STRETCH 

1. Patient position: Supine on table, arms at 
the side of the body. 

2. Instructions: 
a. Bend knee and hip of extremity involved 

and plant its heel firmly on the table along
side the lateral aspect of the other knee 
joint (Fig. 67-2A) 

b. Maintaining this position, pivot on the 
heel rotating the extremity toward the 
other extremity as far as it can go (Fig. 67-
2B). 

c. Hold in this position allowing the weight 
of the extremity to create a stretching 
force. 

d. Slowly pivot the extremity back to its orig
inal position. 

e. Relax, rest, and repeat. 

Note: An assistant creating an isometric resis
tive force against the lateral aspect of the knee 
as the extremity is being pivoted laterally back 
to its original position will increase the effective
ness of the exercise. 

• LATERAL ROTATOR MUSCLE 
STRETCHES 

Technique 1 

1, Patient position: Supine on table, lower ex
tremities extended, with heels 6 inches apart 
and ankle dorsiflexed at 90 degrees (Fig. 67-
3A). 

2. Instructions: 
a. Slowly bring the big toes together by con

tracting the muscles of the hips. 
b. Hold the toes firmly together for a count 

of 10 seconds (Fig. 67-3B) . 
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c. Slowly rotate the feet back to its original 
position 

d. Relax, rest, and repeat. 

Note: An assistant creating an isometric resis
tant force against the medial aspect of the big 
toes as the feet are rotated inwards will increase 
the effectiveness of the exercise. 

Technique 2 
1. Patient position: Seated firmly at the edge 

of a table with both legs hanging downward. 
2. Instructions: 

a. Grasp the sides of the table to maintain 
stability. 

b. Slowly rotate the involved leg laterally as 
far as it can go without moving the thigh 
or knee from their positions on the table 
(Fig. 67-4) . • F I G . 6 7 - 2 A Piriformis stretch starting position. 

• F I G . 67 -2B Priiformis stretch ending position. 

• F I G . 67-1 Lateral rotator muscle strengthening. • F I G . 6 7 - 3 A Lateral rotator muscle stretch starting posi
tion. 

• F I G . 67-3B Lateral rotator muscle stretch ending posi
tion. 
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c. Hold firmly for a count of 10 seconds. 
d. Slowly rotate the leg back to its original 

position. 
e. Relax, rest, and repeat. 

Note: An assistant creating an isometric force 
against the leg as it is trying to rotate will increase the 
effectiveness of the exercise. 

■ FIG. 67-4 Lateral rotator muscle stretch, technique 2. 
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C H A P T E R 

Practical Applications and Case 
Histories of the Sacrum and Pelvis 
Eileen L. DiGiovanna 

The sacrum forms a vital link between the 
spinal column and the ring-shaped pelvis and 
the lower extremities. Dysfunctions of the sac
ral-pelvic complex can affect normal function 
of the spinal column, gait, childbearing, pelvic 
viscera, and can be involved in a host of localized 
painful conditions. The lower fibers of the para
sympathetic nervous system exit from the spinal 
canal through the sacral foramina along with 
motor and sensory nerves. Sacral dysfunctions 
can therefore be involved in widespread effects 
on tissues and organs innervated by these nerves. 

• SACROILITIS (ANKYLOSING 
SPONDYLITIS) 

Sacroiliitis is an inflammatory condition of the 
sacroiliac joint. This is most often associated 
with ankylosing spondylitis. Mechanical dysfunc
tions of this joint will be painful with motion; 
the pain of sacroiliitis is usually present more 
persistently. In males, ankylosing spondylitis 
first manifests as a sacroiliitis and then moves 
up the spine. In females, ankylosing spondylitis 
may begin in any joint and follows no specific 
pattern. Ankylosing spondylitis is a seronegative 
spondyloathritis beginning in young adulthood 
and affects multiple joints. It appears to be ge
netic (HLAB27) in origin. After the initial sacroi
liitis, the joint will eventually ossify, as do the 
facet joints of the spine and extremity joints as 
the disease progresses. 

Osteopathic manipulation begun early 
enough in the disease may help maintain joint 

function for a longer period of time. Exercise 
of all joints is essential for the maintenance of 
motion. 

• PIRIFORMIS SYNDROME 
The piriformis muscle lies deep to the gluteal 
muscles. It originates on the anteriolateral sur
face of the sacrum, joint capsule, and anterior 
sacrotuberous ligament and attaches to the 
superomedial surface of the greater trochanter 
of the femur. It is an external rotator and abduc
tor of the thigh. This muscle has an intimate 
relationship to the sciatic nerve, which passes 
just beneath it, or, sometimes, through the mus
cle belly or between two tendinous origins of the 
piriformis. 

Hypertonicity or spasm of the piriformis 
muscle may cause irritation of the sciatic nerve, 
sometimes to the point of causing neuritis. Al
though the sciatic nerve most typically passes 
inferior to the piriformis, normal variants exist 
with its passage through or posterior to the piri
formis muscle. The sciatic involvement often 
causes confusion between piriformis syndrome 
and a disc herniation. 

Piriformis syndrome is manifested as pain in 
the buttocks or hip with radiation into the calf 
or foot. It can be severe enough to result in the 
patient becoming bedridden. More rarely, there 
is low back pain as well, especially around the 
sacroiliac joint. Examination demonstrates de
creased internal rotation and adduction of the 
hip with pain accompanying these motions. 
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Muscle strengih in external rotation and abduc
tion is generally normal but may exhibit some 
decrease. The muscle and its attachments 
are tender to palpation. There are three 
counterstrain lender points associated wiih piri
formis syndrome; mid-pole sacrum, piriformis 
muscle, and the posteromedial trochanteric 
point. 

Clinically, a hypertonic piriformis is corre
lated with a posterior inferior lateral angle (11-A) 
on the same side. The muscle could be signifi
cant in causing or maintaining sacral somatic 
dysfunctions. 

Counterstrain and facilitated positional re
lease techniques are most useful. Each of the 
three tender points must be treated, if they are 
present, to be effective. Any dysfunction of sacral 
motion should also be corrected. A piriformis 
stretching exercise should be prescribed for use 
at home. 

• C O N G E N I T A L A B N O R M A L I T I E S O F 
T H E S A C R U M 

The sacrum is subject to abnormalities in associ
ation with the fifth lumbar vertebra, including 
partial or complete fusion of the fifth lumbar 
and the first sacral segment, sacralization of L5. 
Fusion may also occur between one or both 
transverse processes of 1.5 with the sacral base. 
The first sacral segment may not fuse to form a 
normal sacrum, but remain as a sixth lumbar 
vertebra, lumbarizaiion of the first sacral seg
ment. 

Spina bifida may affect the sacrum as well as 
the lumbar vertebrae and results from failure of 
the two components of the spinous process fus
ing in the midline. This may be occulta and cov
ered with skin and other soft tissues or open to 
the external environment as a more problematic 
form. The spina bifida occulta may often be 
asymptomatic or may cause localized low back 
pain. 

Although osteopathic manipulation will not 
correct congenital abnormalities, it may be used 
to keep adjacent joints mobile and tissues in a 
relaxed, non-tense condition to allow as much 
normal function as possible in the region. 

• C O C C Y G O D Y N I A 

Pain in the coccyx is known as coccygodynia. The 
most common cause is trauma to the coccyx, 

generally with associated inflammation of soft 
tissues in the area. It may also be caused by infec
tion, fracture, dislocation, or soft tissue injuries. 
The condition may be acute or chronic. 

Pain is most noticeable with sitting, straining 
with a bowel movement, or during sexual inter
course. On examination, the coccyx is tender to 
palpation. There may be pain in the levator ani 
or coccygeus muscles. A rectal examination may 
help localize the tenderness to the coccyx. 

Coccygodynia responds well to osteopathic 
manipulation. The sacrococcygeal joint may be 
mobilized through the rectum, pushing the tip 
of the coccyx anteriorly if it is posterior or push
ing it posteriorly if it is anterior. A counterstrain 
tender point (high flare-out sacroiliac) is found 
caudad and medial to the posterior superior iliac-
spine on the posterior surface of the sacrum. It 
is frequently involved in coccygodynia and 
should be treated in such cases. Myofascial re
lease of the pelvic diaphragm may be done from 
an external approach to relieve fascial tension 
on the coccyx. 

• S O M A T I C D Y S F U N C T I O N O F 
S A C R U M A N D P E L V I S 

Somatic dysfunctions of the sacrum and pelvis 
are common and are among the most common 
causes of low back and pelvic pain. The articula
tion of L5-S1, the sacroiliac joints, and the pubic 
articulation are all sources of pain resulting from 
dysfunctions. These are described in detail in 
previous chapters. 

Proper sacral and pelvic joint motion should 
be achieved in all gait, posture, and spinal mo
tion problems. Because the sacrum is closely as
sociated with cranial motion, the sacrum must 
be evaluated as pan of the cranial motion evalua
tion. Lower extremity dysfunction often results 
from or may cause pelvic dysfunctions. 

C a s e 1 
R.T. was a 32-year-old woman who was seen 
in the clinic with a report of low back and left 
buttocks pain with some radiation into the pos
terior thigh and calf of the left leg for approxi
mately 10 days. She gave a history of stepping 
sideways over a gate she had placed in a doorway 
to protect her young child several times per day. 
A day or two later, she noticed pain in her 
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left buttocks and by that evening it was radiating 
down the back of her thigh and calf. Over-the-
counter anti-inflammatory medication gave her 
temporary relief. She had been shopping the pre
vious day and the pain had worsened and the 
radiating pain was reaching to her foot. 

She had had a similar pain after the birth of 
her first child 6 years previously, but the birth 
of her youngest child 1 year previously had been 
without event. With the first child, she had expe
rienced low back pain throughout the third 
trimester and had experienced the buttocks pain 
with radiation into the calf of her left leg for 
approximately I week after the baby was deliv
ered. It had resolved spontaneously. 

Her past medical history was without signifi
cance. She had had no falls or accidents. She 
used only birth control medication and a vita
min. She had no allergies. The review of systems 
was non-contributory. 

On examination, the left buttocks was lender 
to palpation and there were tender points at the 
mid-pole of the sacrum on the lateral border and 
one deep to the gluteus maximus, where a lense 
piriformis could be palpated. There was a unilat
eral sacral flexion (sacral shear) present on the 
left. No lumbar somatic dysfunctions were pres
ent. There was mild tenderness at the sciatic 
notch of the ischium. Deep tendon reflexes were 
normal and muscle strength of the ihigh was 
normal. There was some pain on internal rota
tion and adduction of the left hip. 

Left piriformis syndrome was diagnosed and 
was treated with osteopathic manipulation. The 
sacral shear was treated with a muscle energy 
technique and the tender points were treated 
with counterstrain. She was given a piriformis 
stretch to perform at home three time daily. She 
experienced immediate improvement after the 
treatment. 

She was seen I week later and most of the 
symptoms were gone. The sacral shear had not 
returned. The mid-pole tender point had not re
turned but the piriformis lender point was still 
present. This was treated with relief of tender
ness. She did not need to return for further treat
ments. 

D i s c u s s i o n 

This case is typical of piriformis syndrome. An 
overstretch of the muscle had caused it to con

tract. The spasm in the muscle impinged the 
sciatic nerve giving the patient radiating pain 
down the course of the nerve. Once the spasm of 
the muscle was released and the accompanying 
sacral dysfunction corrected, the pain ceased. 

If a patient does not respond after several 
treatments, it is important to search for some 
activity the patient is doing that is either aggrava
ting the piriformis muscle or causing a sacral 
dysfunction that puts abnormal tension on the 
muscle. Rarely, the obturator muscle is involved 
and mimics piriformis syndrome. This may need 
to be ruled out in obstinate cases. 

C a s e 2 
J . G . was a 48-year-old woman who came to the 
clinic reporting pain in the coccyx on sitting for 
the past 2 weeks. She had begun an exercise 
program, which included stationary bicycle rid
ing each day for approximately 20 minutes. After 
exercising for 1 week she began to experience 
the pain. It had gradually gotten worse until she 
had had to stop riding the bicycle approximately 
4 days previously. Stopping the bike riding had 
not relieved the pain. An over-the-counter anti
inflammatory had given minimal relief. She 
could not sit comfortably. There was no history 
of a fall or a blow to the area. Her past medical 
history was noncontributory. She had one child 
who was 17 years old. She had undergone a hys
terectomy 5 years previously. 

Physical examination revealed a slightly obese 
woman in obvious discomfort. She preferred to 
stand rather than sit on the examination table. 
The sacrum was freely movable and no somatic 
dysfunctions of the lumbar spine were noted. 
The coccyx was markedly lender to palpation 
and ihe soft tissues around il were tense and 
lender. There was a high flare-out tender point 
on the posterior surface of ihe sacrum. Rectal 
examination confirmed tenderness of the coc
cyx, but it was not severe enough to indicate a 
fracture and the coccyx was not dislocated. 

She was treated with mobilization of the coc
cyx during the rectal examination and the lender 
point was treated with counterstrain. She was 
advised to get a "doughnut" cushion to keep 
weight off the coccyx when sitting. 

She was seen and treated on three more occa-

Pthomegroup

www.Pthomegroup.com


CHAPTER 68 • CASE HISTORIES OF THE SACRUM AND PELVIS 359 

sions with complete relief of the coccygodynia. 
She was cautioned to obtain a wider bicycle seat 
and perhaps cushion it so lhat she could con
tinue her exercise program. 

D i s c u s s i o n 

Coccygodynia can be caused by constant pres
sure, especially a moving pressure as in bicycle 
riding, on the coccyx. The pain can be quite 
severe and is aggravated by the pressure of sitting 
as the ischial tuberosities are spread. Osteo
pathic manipulative treatment assists in restor
ing normal motion to the coccyx and relieves 
tension of the soft tissues attached to the coccyx. 
An air cushion with a central opening makes 
silting more comfortable during the treatment 
process, until the pain is gone. 

A history of a fall or blow to the coccyx should 
prompt the physician to obtain x-rays to rule out 
fracture or dislocation. 
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C H A P T E R 

Anatomic Considerations of the 
Thoracic Cage 
Dennis J. Dowling 

• LANDMARKS 
On palpation, several landmarks may be noted 
and their relations to specific ribs established. 
The first rib is attached to the manubrium of the 
sternum just inferior to the clavicle anteriorly; 
posteriorly, it is cephalad to the superior border 
of the scapula. The second rib articulates with 
both the manubrium and the body of the ster
num at the sternal angle anteriorly. Posteriorly, 
the third rib is located at approximately the me
dian aspect of the spine of the scapula. The costal 
cartilage of the seventh rib attaches to the sternal 
body and xiphoid process ventrally, and the 
angle of the rib rests near the tip of the scapula's 
inferior angle. The cartilage of the tenth rib is 
palpated at the lowest aspect of the thoracic cage 
in the mid-clavicular line. The twelfth rib is al
most horizontal and is found by palpating in the 
soft tissues posteriorly above the iliac crests. 

Structure of Ribs 

The ribs are often classified as true or false. 
"True" ribs are ribs one through seven, whereas 
ten through twelve are "false." The cartilage of 
the true ribs, the first through seventh ribs, at
taches to the sternum. The false ribs, ribs eight 
through twelve, are further divided into vertebro
chondral ribs (eighth through tenth ribs) and 
floating ribs (eleven and twelve). The cartilage of 
the vertebrochondral ribs unites with the carti
lage of the seventh ribs. The floating ribs lack 
cartilage and float freely. 

Typical Ribs 
The third through ninth ribs are typical ribs. The 
round, knob-like rib head is followed by the 
neck and tubercle, a body that arcs at the region 
of the rib angle, and a distal concavity where the 
cartilage attaches. The body of a typical rib is 
thin and flat, with interior and exterior surfaces 
and a costal groove on the inferior edge. 

Each rib head has two facets for articulation 
with the body of the next superior vertebra and 
the same-numbered vertebral body. These artic
ulations jointly constitute the costovertebral ar
ticulation. The tubercle articulates with the 
transverse process of the same vertebra via a facet 
and is known as the costotransverse articulation. 

Atypical Ribs 
The first, second, tenth, eleventh, and twelfth 
ribs are considered atypical ribs. The first rib is 
flat, has the greatest curvature and the shortest 
length of all the ribs, and has no angle or costal 
groove. Its superior surface has grooves for pas
sage of the subclavian vessels and elevations for 
the attachment of the anterior and middle 
scalene muscles. The single facet of the head ar
ticulates with the body of the Tl vertebra. 

The second rib is similar to the 1st but longer 
and not as flat. The two demifacets on the rib 
head articulate with the Tl and T2 vertebrae. 

The tenth rib is typical in every respect expect 
its costovertebral articulation. The single articu
lar facet on the head forms a joint with the facet 
on the body of the TIO vertebra. 

3 6 3 
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The eleventh and twelfth ribs have neither 
neck nor tubercles. As in the tenth rib, the heads 
have single facets corresponding to facets on the 
same-numbered vertebral bodies. The ventral 
ends float freely. The twelfth rib does not possess 
a costal groove. 

• S U P P O R T I N G S T R U C T U R E S 

The other bony structures supporting the tho
racic cage consist of the clavicle and the sternum. 
Posteriorly, support is provided by the vertebral 
column. 

The clavicle is located at the anterosuperior 
aspect of the thoracic cage. Its medial end articu
lates with the manubrium and the cartilage of 
the first rib. Even though the clavicle and its 
component joints are considered a part of the 
shoulder in function, it is important during res
piration. As the occiput can be considered C 0 , 
the clavicle can be thought of as Rib,,. It must 
remain mobile during each phase of respiration 
for the rib cage, especially the first rib. to func
tion properly. 

The sternum is composed of three parts: the 
xiphoid, body, and manubrium. The lateral 
edges of the sternum are scalloped for the attach
ment of costal cartilage. 

The shape of the thoracic vertebrae defines the 
posterior portion of the thoracic cage and much 
of its motion. The bodies of the thoracic verte
brae have costal facets for articulation with the 
heads of the ribs. The long, thick, transverse pro
cesses have facets on their bulbous tips for artic
ulation with the rib tubercles. 

A r t i c u l a t i o n s 

The sternoclavicular joint, one of the true joints 
of the shoulder girdle, may affect rib cage motion 
either primarily, via the manubrium and liga
mentous attachments to the costal cartilage, or 
secondarily, because of the position of the upper 
extremity. 

The costovertebral joint is the articulation of 
the rib head with the bodies of one or two verte
brae. For a typical rib, the costovertebral joint 
includes the bodies of the vertebra at the same 
level and the vertebra immediately above, the 
annulus fibrosis of the intervening disk, and the 
costal facets. It is a synovial joint with a single 
capsule. The facets of the costovertebral joint are 

slightly convex and form an angle that fits into 
the depression formed by the vertebral facets 
and the disk. Several ligaments are associated 
with the costovertebral joint, including the inter
osseous ligament and the superior, intermediate, 
and inferior bands of the radiate ligament. 

The costotransverse articulation is likewise a 
simple synovial joint surrounded by a capsule. 
Three ligaments—the superior, posterior, and 
interosseous costotransverse ligaments—con
nect the transverse process to the neck of the 
tubercle. The superior costotransverse ligament 
also connects the transverse process to the neck 
of the next lower rib. 

Together, the costotransverse and costoverte
bral joints form a complex coupled joint. An 
imaginary line drawn between the two articula
tions is the axis that defines the direction of rib 
motion (Fig. 69-1). 

The costochondral region of a rib consists of a 
concave pit on the end of the bony portion, to 
which is attached the cone-shaped cartilage. 

The sternochondral articulation is formed by 
the costal cartilage and the triangular notches of 
the sternum. Small synovial joints are present. 
The apex of each notch faces medially, with an 
anteroposterior axis that allows freedom of mo
tion along the coronal plane. Radiate ligaments 
support the joints. 

• M U S C L E S 

The major muscle of inspiration is the thoracic 
diaphragm, which is responsible lor at least sixty 
percent of the generated thoracic cage pressure 
change. The muscular portion inserts onto the 
xiphoid process, the lower six ribs, and the 
upper lumbar vertebrae. All of these muscular 
portions converge on the aponeurotic central 
tendon (Fig. 69-2). 

The diaphragm is a dome-shaped muscle 
with two lateral hemi-diaphragms whose shape 
is influenced by the viscera. In addition to inspi
ration and expiration, the diaphragm is impor
tant in micturition, defecation, parturition, cir
culation of blood, lymphatic pumping, and 
speech. 

Other inspiratory muscles include the external 
intercostals, the levator cosiarum, and the so-
called secondary or accessory muscles. In truth, 
these muscles are used whenever inhalation oc-
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• FIG. 69-1 Axes of the costotransverse-costovertebral joints. 

curs. In conditions such as asthma or emphy
sema, they become more pronounced as their 
percentage of inhalation increases. The accessory 
muscles are called into action for forced inspira
tion, such as is needed during exercise, or in 
pathologic stales, including attacks of asthma. 
These auxiliary inspiratory muscles include the 
sternocleidomastoid, the scalenes, the serratus 
posterior superior, the pectoralis, the inferior fi
bers of the serratus anterior, the latissimus dorsi, 
and the superior fibers of iliocostalis muscles. 

Expiration is primarily produced by recoil of 
the diaphragm and the energy stored in the cos
tal cartilage. The stemocostalis and internal in-
tercostalis muscles are also involved. The acces
sory expiratory muscles include the rectus 
abdominis, external oblique, internal oblique, 
transversus abdominis, serratus posterior infe
rior, transversus thoracic, pyramidalis, subcos-
talis, quadrat us lumborum, iliocostalis, longissi-
mus, and latissimus dorsi muscles (the 
latissimus may play a role in either expiration 
or inspiration, depending on the fixed position 
of the arm). 

I n n e r v a t i o n 

The vertebral region is supplied primarily by 
dorsal rami, and the ventral rami form the eleven 
pairs of intercostal nerves and the pair of subcos
tal nerves. They begin in the intercostal space 
and then enter the costal groove of the first 
through eleventh ribs at the level of the angle. 
The intercostals connect to the sympathetic 
chain via the rami communicantes. The sympa
thetic trunks are located anterior to the heads ol 
the ribs. 

The diaphragm is innervated by the phrenic 
nerve, which consists of the ventral rami of the 
third, fourth, and fifth cervical nerves. Sensory 
input is also conducted through the phrenic-
nerve, with contributions from the intercostals. 

B i o m e c h a n i c s o f t h e T h o r a c i c C a g e 

During inspiration, the diaphragm descends as 
it contracts. Movement is checked by the stretch
ing of the mediastinal contents and by resistance 
of the abdominal organs. Simultaneous descent 
and contraction of the diaphragm decreases in
trathoracic pressure and thereby increases the 
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Anterior view 
• FIG. 69-2 The thoracic diaphragm. 

volume of the thoracic cavity. As the central ten
don becomes fixed, continued contraction of the 
muscular fibers causes elevation of the lower 
ribs. Elevation of the upper ribs is assisted by 
the sternum. 

Diaphragmatic movement increases the tho
racic volume in three dimensions. Depression of 
the central tendon alters the vertical dimension, 
elevation of the ribs increases the transverse di
mension, and elevation of the sternum and 
upper ribs changes the anteroposterior dimen
sion (Fig. 69-3). Both the external intercostals 
and the levator costarum assist in inspiration by 
elevating the ribs. 

The sternocostalis and internal costalis mus
cles depress the ribs during expiration. The ac

cessory expiratory muscles can be divided into 
abdominal muscles, thoracic cage muscles, and 
thoracolumbar muscles. The abdominal muscles 
strongly depress the thoracic floor and increase 
intra-abdominal pressure. Thoracic cage mus
cles such as the serratus posterior inferior act 
directly on rib attachments to draw the ribs 
downward. The thoracolumbar muscles also de
press the ribs and possibly the scapula. 

• RIB MOTION 
The axis formed by the coupled costovertebral 
and costotransverse joints determines the pri
mary direction of rib movement. This is influ
enced by the angle between the vertebral body 
and the transverse process and by the distance 
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Diaphragm 

• F I G . 69-3 Diameter changes that occur during diaphragmatic motion. 

between the costal articulations with the verte
bra. The axes of the ribs permit three basic types 
of motion: bucket handle, pump handle, and cali
per motion (Fig. 69-4). 

Bucket Handle Motion 

The handle on a bucket is fixed at both ends. 
The axis is closer to a sagittal plane in the lower 
ribs. With one end of the bucket handle fixed 
at the vertebral end, the majority of the rib eleva
tion occurs through upward excursion of the lat
eral portion. This motion increases the trans
verse diameter of the rib cage. 

Pump Handle Motion 

The term pump handle motion is derived from the 
similarity between the rib motion and that of an 
old-fashioned water pump. One end is fixed, and 
the free end describes an arc. The costoverte
bral-costotransverse axis of the upper ribs lies 
close to the coronal plane. As the ribs move 
about this axis, they increase the anteroposterior 
diameter of that portion of the rib cage. 

Mixed Pump and Bucket Handle 
Motion 

The costovertebral-costotransverse axis for the 
middle ribs lies at an approximately 45-degree 
angle to the sagittal and coronal planes. The mo
tion of these ribs is of a mixed pump and bucket 
handle type with an increase in both the trans
verse and anteroposterior dimensions. 

Caliper Motion 

The eleventh and twelfth ribs have only costo
vertebral articulations. Because there are no 
transverse process limitations, the motion of 
these ribs is caliper-like along a horizontal plane. 
This motion produces slight changes in both the 
anteroposterior and the transverse dimensions. 

Anteroposterior Thoracic Cage 
Shape Changes 
During inhalation, the first through tenth ribs 
elevate. The sternum moves upward and for
ward. The small amount of motion possible at 
the sternal angle—because it is usually a sym
physis—allows the angle to flatten. The upper 
ribs move farther forward than the lower ribs 
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because of the greater pump handle motion that 
occurs in this region. 

Costal Cartilage Elasticity 
The costal cartilage is hyaline. It is basically un-
ossified embryonic cartilaginous rib and contrib
utes significantly to thoracic cage mobility. Dur
ing inspiration, the sternum has a greater 
superior excursion than the ribs. The ribs ini
tially move inferiorly relative to the sternum. Be
cause the cartilage is basically fixed at the sternal 
end, it twists along the long axis and behaves as 
a torsion rod and stores potential energy. As the 
diaphragm relaxes and ascends, this energy is 
released as the cartilage recoils (Fig. 69-5) . 

• OSTEOPATHIC DIAGNOSIS 
Palpation and visual observation are used during 
osteopathic examination. Knowledge of the 
structure and biomechanics of the area under 
evaluation is integral to this process. Somatic 
dysfunctions restrict motion of the thoracic cage 
and its components. The bucket handle and 
pump handle movements may be limited when 
examined at the greatest extent of inspiration 
and expiration. Asymmetric excursion and diffi
culty in movement imply restriction of the re
gion examined. 
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Evaluation of the Thoracic Cage 
Eileen L. DiGiovanna 

There are several reasons for evaluating the 
thorax during a structural examination. The sta
tus of the rib cage is an important clue to the 
status of the respiratory mechanism. Free mo
tion of the ribs is necessary for full expansion of 
the lungs. Conversely, pulmonary diseases cause 
secondary changes in rib motion and function. 

The ribs may also be a source of chest wall 
or upper back pain. Rib dysfunction may result 
in shoulder, arm, or neck pain. Finally, rib dys
functions may be primary or secondary to tho
racic spine dysfunction. 

• O B S E R V A T I O N 

Observation of the chest wall will reveal any 
asymmetry of its structures. One should note the 
typical barrel chest of chronic pulmonary dis
eases. Retraction of the intercostal muscles or use 
of the accessory muscles of respiration (scalenes, 
sternocleidomastoids) can indicate the severity 
of respiratory difficulty, especially in status asth-
maticus. The rate of respiration and the degree 
to which the patient uses abdominal versus tho
racic breathing should be noted. The physician 
should inspect for any signs of trauma to the 
thoracic cage, as well as any surgical scars. 

• P A L P A T I O N 

The thorax is palpated to detect static asymme
tries as well as asymmetries or restrictions of rib 
motion. Static asymmetries represent anterior or 
posterior ribs. Palpation for static asymmetries 
is particularly helpful when localized pain is 
caused by rib dysfunction. Ribs may be palpated 
along the posterior thorax at the angle of the ribs 
with the patient prone. A posterior rib on 

palpation appears to lie more posteriorly than 
the rib above or below it. Posterior ribs are fre
quently caused by posterior rotation of the trans
verse process with which the rib articulates. As 
with any somatic dysfunction, there will be asso
ciated tissue changes in the area of the rib head. 

Palpation along the sternal border anteriorly 
will reveal ribs that have moved anteriorly (ante
rior ribs), a common cause of anterior chest wall 
pain. The patient may mistake rib dysfunction 
on the left side for cardiac pain. Tenderness and 
tissue changes may be palpated along the sternal 
border and at the costochondral junction in the 
case of somatic dysfunction. 

Palpation of the anterior chest wall may dis
close elevated or depressed ribs. In the case of 
a depressed rib, the space between it and the rib 
below will be narrowed, while the space between 
it and the rib above will be widened. These dif
ferences are reversed for an elevated rib: the 
space between it and the rib above will be nar
rowed, while the space between it and the rib 
below is widened. A single rib or a group of ribs 
may be elevated or depressed. Motion testing is 
necessary for diagnosis, as the findings on static 
palpation may be misleading. Generally, a de
pressed rib will restrict the motion of the ribs 
below and when inhalation occurs and an ele
vated rib will restrict the motion of the ribs above 
it when exhalation occurs. 

D i a g n o s t i c T e r m i n o l o g y 

Various authors use different terms to describe 
rib dysfunctions. In reading the literature, it is 
important to understand these terms. Some 
common terms are: 
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1. Anterior or posterior ribs 
2. Elevated or depressed ribs 
3. Ribs in a position of inspiration or expiration 

(inhalation or exhalation dysfunctions) 
4. Ribs restricted in inspiration or expiration 

(inhalation or exhalation restrictions) 
When reading a diagnosis, note whether the 

author states that a rib is in a position of inspiration 
(elevated) or restricted in inspiration (depressed). 
An inspiration restriction denotes a rib that does 
not move into a position of inspiration but is 
held in a depressed or expiratory position. Inspi
ratory and expiratory restrictions are restrictions 
of motion of the rib on its respiratory axis; lhat 
is, during inspiration the anterior portion of the 
rib is elevated and during expiration the rib is 
depressed. 

• E V A L U A T I O N O F R I B M O T I O N 

Ribs may be evaluated for motion as groups of 
ribs or may be evaluated individually. 

E v a l u a t i o n o f t h e F i r s t R i b 

The first rib is unlike the other ribs because of 
its attachments to the scalene muscles and its 
functional relationship to the clavicle. It is cus
tomarily palpated at three sites: 
1. The posterior superior surface, deep to the 

trapezius 
2. The anterior superior surface, in the depres

sion superior to and behind the clavicle 
3. The anterior articulation just below the clavi

cle at the sternal border 
The technique for motion testing of the first 

rib is described. 
1. Patient position: supine. 
2. Physician position: sealed at ihe head of the 

table. 
3. Technique: 

a. The physician places her thumbs or finger 
pads on ihe anterior surface in the supra
clavicular depression and evaluates the 
static position of the first ribs. Is one rib 
higher than the other? 

b. Tissue texture and muscle tone over the 
rib are examined for changes from normal. 

c. The physician places her thumbs on the 
posterior surface just anterior to the trape
zius and springs the ribs lightly, evaluating 

• FIG. 70-1 Position for evaluating the first rib. 

the resistance of the ribs (Fig. 70-1). If 
resistance is felt when the rib is sprung, 
that rib is dysfunctional. 

d. The physician evaluates rib motion by 
placing her thumbs or finger pads on the 
anterosuperior surface of the first ribs and 
asking the patient to make a full inspira
tory and expiratory effort. 

e. Significance: 
(1) If one rib stops moving before the 

other rib during inspiration, that rib 
has an inspiratory restriction. 

(2) If one rib stops moving before the 
other rib during exhalation, that rib 
has an expiratory restriction. 

G r o s s M o t i o n T e s t i n g o f t h e R i b s 

This section describes a general screening test 
for evaluating motion of groups of ribs. 
1. Patient position: supine. 
2. Physician position: standing at the side of 

the table, facing the patient's head. 
3. Technique: 

a. Upper ribs (one to three) 
(1) Pump handle motion 

(a) The physician places her fingers 
flat along the sternal border bilat
erally, with the fingertips touch
ing the inferior surface of the clav
icle (Fig. 70-2). 

(b) Motion is evaluated as the patient 
inhales and exhales deeply. 

(2) Bucket handle motion 
(a) The physician places her fingers 

flat on the upper chest wall and 
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at a 45-degree angle to the sternal 
border, with the index finger lying 
just below clavicle (Fig. 70-3) . 

(b) Motion is evaluated in full inhala
tion and exhalation, 

b. Middle ribs (four to seven) 
(1) The physician places her thumbs 

along the sternal border with the tips 
toward the patient's head. 

(2) The fingers are placed laterally along 
the middle ribs, each finger covering 
one rib (Fig. 70-4) . 

(3) As the patient inhales and exhales 
fully: 
(a) Evaluate pump handle motion 

with the thumbs. 

(b) Evaluate bucket handle motion 
with the fingers. 

(4) In a female patient, it may be prefera
ble to evaluate pump handle and 
bucket handle motions individually 
by placing the fingers along the sternal 
border first and then along the ribs at 
the mid-axillary area, 

c. Lower ribs (eight to ten) 
(1) The physician places her thumbs 

along the costochondral border and 
spreads the fingers along the ribs lat
erally (Fig. 70-5) . 

• FIG. 70-3 Bucket handle motion testing of the upper 
ribs. • FIG. 70-5 Gross motion testing of the lower ribs. 

• FIG. 70-2 Pump handle motion testing of the upper 
ribs. • FIG. 70-4 Gross motion testing of the middle ribs. 
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(2) The evaluation of the lower ribs fol
lows that for the middle ribs, 

d. Ribs eleven and twelve 
(1) These ribs are evaluated with the pa

tient prone. Their caliper-type motion 
is evaluated. 

(2) The physician forms a C with her 
thumb and second and third lingers. 
The thumb is placed at the area of the 
rib heads and the fingers along the 
ribs (Fig. 70-6). 

(3) Rib motion is evaluated in full inhala
tion and exhalation, 

4 Significance: 
a. If a group of ribs stops moving on one side 

before the other during inhalation, one or 
more ribs in that group have an inhalation 
restriction. The restriction may be of 
pump handle motion, bucket handle mo
tion, or both. 

b. If a group of ribs stops moving on one side 
before the other during exhalation, one or 
more ribs in that group have an exhalation 
restriction. The restriction may be of 
pump handle motion or bucket handle 
motion. 

c. Occasionally bilateral restrictions may be 
present. Their identification requires 
knowledge of normal rib excursions, 
which comes with experience and concen
tration on full ranges of motion. 

• FIG. 70-6 Gross motion testing of ribs 11 and 12. 

I n d i v i d u a l R i b M o t i o n T e s t i n g 

The individual ribs are tested in the manner just 
described for each level of ribs, but only one rib 
on each side is tested and compared. Individual 
ribs may be tested if one rib is painful or if re
striction of motion is found on gross motion test
ing. If a group inhalation restriction has been 
found, usually the top rib in the group is respon
sible for the restriction. If a group exhalation 
restriction has been found, usually the lowest rib 
in the group is responsible. 

• E V A L U A T I O N O F T H E S T E R N U M 

Because of the close association of the sternum 
with the ribs, the sternum must be evaluated 
when respirator)' excursion appears limited. The 
sternum is evaluated by placing the thumb of 
one hand on the manubrium and the other 
thumb on the body of the sternum (Fig. 70-7). 
By applying pressure with each thumb alter
nately, the physician can determine if sternal 
motion is free at the angle of Louis. The hinge 
motion can also be evaluated by studying the 
change during each of the respirator)' phases. 

• E V A L U A T I O N O F T H E C L A V I C L E 

Evaluation of the clavicle is discussed in Chapter 
80 (Evaluation of the Shoulder). Because of the 
close relationship between the clavicle and the 
first rib, when first or second rib restriction is 
found, the clavicle must be evaluated. Its normal 
position, structure, and motions are all signifi
cant to normal functioning of the thoracic cage. 

• FIG. 70-7 Evaluation of the sternum. 
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CHAPTER   

 

Muscle Energy Techniques for the 
Ribs 
 

Eileen L. DiGiovanna 

Muscle  energy  treatment  of  the  ribs  is  used  to 

correct  inhalation  and  exhalation  restrictions  of  the 

ribs.  Each  treatment  entails  the  following  general 

principles:  pump handle and  bucket handle  restrictions 

are  treated  with  slight  modifications  to  the  given 

technique. 

1. Patient contracting a muscle to move a rib 

2. Patient providing respiratory assistance 

3. Force  applied  by  physician  to  resist motion  into 

the direction of relative freedom and assist motion 

into the barrier direction. 

Techniques  are  described  separately  for  the  first 

rib,  the  second  through  tenth  ribs,  and  the  eleventh 

and  twelfth  ribs.  Each  rib  group  indicated  can  be 

treated in the same manner. 

 

■ EXHALATION DYSFUNCTIONS 
(INHALATION RESTRICTIONS) 

When  a  rib  is  restricted  in  its  ability  to move  into 

inhalation  and  is  held  in  a  depressed,  exhaltion 

position, the following techniques are useful: 

 

First Rib: Pump Handle Motion 

1. Patient position: supine. 

2. Physician  position:  standing  at  the  side  of  the 

table, facing the patientʹs head. 

3. Technique: 

a. The patient places his hand, palm up, on 

his forehead. 

b. The physician reaches under the patient 

with her near hand and grasps the poster‐ 

osuperior  surface  of  the  first  rib  with  her 

fingers. 

c. The  physician  places  her  other  hand,  palm 

down,  on  top  of  the  patientʹs  hand  on  the 

side of the dysfunction. 

d. The  patient  is  asked  to  raise  his  head  off 
the  table  while  simultaneously  inhaling 

deeply. 

e. As  the  patient  lifts  his  head,  the  physician 

resists  motion  by  pressing  down  on  the 

patientʹs  hand  providing  isometric  resis‐ 

tance.  The  physician  simultaneously  pulls 

in  a  caudad  direction  on  the  back  of  the 

rib  (Fig.  71‐1).  This  is  maintained  for  3  to 

5 seconds. 

f. Repeat these steps at least three times. 

g. The dysfunction is reassessed. 

4. Three mechanisms have aided  in assisting  the  rib 

to free its inhalation, pump handle motion: 

a. Patientʹs  contraction  of  the  anterior 

scalene  muscle  assists  in  elevating  the  rib, 

because the head is fixed. 

b. The  deep  inhalation  assists  the  rib  into  an 

elevated position. 

c. The  physicianʹs  pull  on  the  posterior  part 

of  the  rib  results  in  the  reciprocal  motion 

of  the  anterior  part  of  the  rib  moving  up‐ 

ward. 

First Rib: Bucket Handle Motion 
1. Patient position: supine 

2. Physician  position:  standing  at  the  side  of  the 

table, facing the patientʹs head. 
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3. Technique: 
a. The patient places his hand, palm up, on 

his forehead with his head turned 40 de
grees from the midline, toward the rib 
being treated. 

b. The physician reaches under the patient 
with her hand that is closer to the table 
and grasps the posterosuperior surface of 
the first rib with her fingers. 

c. The physician places her other hand, palm 
down, on top of the patient's hand on the 
dysfunction side. 

d. The patient is asked to push his head off 
the table into the direction that he is facing 
while simultaneously inhaling deeply, 
using the middle scalene muscle (Fig. 
71-2) . 

• F I G . 71-2 Muscle energy technique for treatment of 
inhalation restriction of first rib bucket handle motion. 

Ribs Two to Ten: Pump Handle 
Motion 

1. Patient position: supine. 
2. Physician position: standing at the side of 

the table, facing the patient's head. 
3. Technique: 

a. The patient places his hand, palm up, on 
his forehead. 

b. The physician reaches behind the patient 
with her near hand and grasps the poster
osuperior part of the rib being treated. 

c. The physician places her other hand on 
top of the patient's hand. 

d. The patient is instructed to lift his hand 
and arm toward the ceiling while inhaling 
deeply. The physician provides isometric 
resistance (Fig. 71-3) . This is maintained 
3 to 5 seconds. 

e. Simultaneously, the physician pulls down 
on the posterior aspect of the rib. 

4. In this technique, the patient uses the pector-
alis and serratus anterior muscles to elevate 
the anterior part of the rib as the physician 
pulls down on the posterior rib to aid anterior 
elevation 

Ribs Two to Ten: Bucket Handle 
Motion 

1. Patient position: supine. 
2. Physician position: standing at the side of 

the table, facing the patient's head. 

• F I G . 71-3 Muscle energy technique for treatment of 
inhalation restriction of the second through tenth ribs 
(pump and bucket handle motions). 

• F I G . 71-1 Muscle energy technique for treatment of 
inhalation restriction of first rib pump handle motion. 
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3. Technique: 
a. The patient places his hand, palm up, on 

his forehead. 
b. The physician reaches behind the patient 

with her near hand and grasps the poster-
osuperior pan of the rib being treated. 

c. The physician places her other hand on 
top of the patient's hand on the dysfunc
tion side. 

d. The patient is instructed to lift his hand 
and arm up and laterally at a 45-degree 
angle from the vertical while simultane
ously inhaling deeply. The physician pro
vides isometric resistance (see Fig. 71-3). 
This is maintained for 3 to 5 seconds. 

e. As the patient inhales, the physician pulls 
down on the posterior aspect of the in
volved rib. 

f. These steps are repeated at least three 
times and the dysfunction is reassessed. 

4. The lateral part of the serratus will then ele
vate the lateral part of the ribs to improve the 
bucket handle motion. 

R i b s E l e v e n a n d T w e l v e 

1. Patient position: prone. 
2. Physician position: standing at the side of 

the table, opposite the rib being treated. 
3. Technique: 

a. The patient's legs are pulled toward the 
physician. 

b. The patient's arm on the involved side is 
placed above his head. 

c. With her near hand, the physician grasps 
the anterior inferior iliac spine on the side 
of the dysfunction and rotates the pelvis 
posteriorly. 

d. The palm of the physician's opposite hand 
is placed over the involved rib(s). 

e. The patient is asked to inhale deeply. 
f. As the patient inhales, the physician 

pushes laterally on the rib, separating it 
from its articulation to allow the breath to 
carry it into inhalation (see Fig. 71-6). 

4. The patient's arm position uses the latissimus 
dorsi to facilitate the movement of the dys
functional rib upward and outward while re
sisting the downward pull of the quadratus 
lumborum. 

• I N H A L A T I O N D Y S F U N C T I O N S 

( E X H A L A T I O N R E S T R I C T I O N S ) 

When a rib is restricted in its ability to move into 
exhalation and is held in an elevated, inhalation 
position, the following techniques are useful: 

R i b O n e : P u m p H a n d l e M o t i o n 

1. Patient position: supine. 
2. Physician position: standing or seated at the 

head of the table. 
3. Technique: 

a. The patient's neck is bent forward and 
supported by the physician's hand and 
arm. 

b. The physician places her thumb on the 
superior surface of the dysfunctional rib 
between the two heads of the sternoclei
domastoid muscle. 

c. The patient is instructed to inhale deeply, 
and then exhale completely. 

d. The physician resists the anterior motion 
of the rib during inhalation and then 
presses down on the rib, following it into 
exhalation. 

e. The physician holds the rib down as the 
patient takes a shallow breath and exhales 
again. 

f. The technique is repealed three times and 
then the rib dysfunction is reassessed. 

R i b O n e : B u c k e t H a n d l e M o t i o n 

1. Patient position: supine, with the head side-
bent slightly toward the affected rib. 

2. Physician position: standing or sealed at the 
head of the table. 

3. Technique: 
a. The patient's neck is bent forward, side 

bent to the dysfunctional side and sup
ported by the physician's hand and arm. 

b. The physician places her thumb of the 
hand on the side of the dysfunction on the 
superior surface of the rib lateral to the 
clavicular attachment of the sternocleido-
masloid muscle. 

c. The patient is instructed to inhale deeply, 
and then exhale completely. 

d. The physician resists the lateral upward 
motion of the rib during inhalation and 
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then presses down on the rib, following it 
into exhalation. 

e. The physician holds the rib down as the 
patient lakes a shallow breath and exhales 
again. 

f. The technique is repeated three times. 
g. The rib dysfunction is reassessed. 

R i b s T w o t o F ive : P u m p H a n d l e 

M o t i o n 

1. Patient position: supine. 
2. Physician position: standing or seated at the 

head of the table. 
3. Technique: 

a. The physician places her fingers on the 
superior surface of the costal cartilage of 
the rib being treated and the on the one 
below it, lateral to the sternum. 

b. The patient's neck is bent forward fully. 
The physician places her knee on the table 
and supports the patient's head and neck 
on her thigh. 

c. The patient is instructed to exhale fully as 
the physician follows the inferior motion 
of the rib and encourages the rib to move 
further into a position of exhalation. 

d. The physician holds down the rib as the 
patient inhales, then moves it farther into 
exhalation as the patient exhales forcefully 
(Fig. 71-4). 

• FIG. 71-4 Muscle energy technique for treatment of 
exhalation restriction of the second through fifth ribs 
(pump handle motion). 

e. The above steps are repeated three times 
and then the dysfunction is reassessed. 

f. The intercostal muscles and the alteration 
of the thoracic cavity by descent of the 
diaphragm are thus used to pull down on 
the ribs as the physician presses them 
clown with her finger. 

R i b s T w o t o F i v e : B u c k e t H a n d l e 

M o t i o n 

1. Patient position: supine, with the shoulders 
and neck side-bent toward the affected side. 

2. Physician position: standing or seated at the 
head of the table. 

3. Technique: 
a. The patient's neck is bent forward, side 

bent to the side of the dysfunction and 
supported by the physician's hand and 
arm. 

b. The physician places her fingers on the 
lateral surface of the costal cartilage of the 
rib being treated in the mid-axillary line 
and on the one below it as well. 

c. The patient is instructed to inhale and 
then exhale fully as the physician follows 
the inferior motion of the rib and encour
ages the rib to move further into a position 
of exhalation. 

d. The physician holds the rib down as the 
patient inhales, then moves it farther into 
exhalation as the patient exhales forcefully 
an additional time. 

e. The above steps are repeated three times 
and then the rib dysfunction is reassessed. 

f. The intercostal muscles and the alteration 
of the thoracic cavity by descent of the 
diaphragm are thus used to pull down on 
the ribs as the physician presses them 
down with her fingers. 

R i b s S i x t o T e n : P u m p H a n d l e 

M o t i o n 

1. Patient position: supine, with the shoulders 
lifted up by the physician's hand placed be
tween the scapulae or with the upper back 
resting on the physician's thigh. The upper 
trunk is thus bent forward. 

2. Physician position: standing at the head of 
the table, supporting the patient. 
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3. Technique: 
a. The physician places her fingers on the 

lateral surface of the costal cartilage of the 
rib being treated lateral to the sternum and 
on the one below it as well. 

b. The patient is instructed to inhale and 
then exhale fully as the physician follows 
the inferior motion of the rib and encour
ages the rib to move further into a position 
of exhalation. 

c. The physician holds the rib down as the 
patient inhales and then moves it farther 
into exhalation an additional time. 

d. The above steps are repeated three times 
and then the rib dysfunction is reassessed. 

e. The intercostal muscles and the alteration 
of the thoracic cavity by descent of the 
diaphragm are thus used to pull down on 
the ribs as the physician presses them 
down with her finger. The rectus abdomi-
nus may also contribute. 

Ribs Six to Ten: Bucket Handle 
Motion 

1. Patient position: same as for treating pump 
handle motion, except that the upper trunk 
is side-bent toward the affected rib as well as 
forward bent (Fig. 71-5) . 

• F I G . 71-5 Muscle energy technique for treatment of 
exhalation restriction of the sixth through tenth ribs 
(bucket handle motion). 

2. Physician position: standing at the head of 
the table, supporting the patient. 

3. Technique: same as for treating pump han
dle motion. 

Ribs Ten, Eleven, and Twelve 
1. Patient position: prone. 
2. Physician position: standing at the side of 

the table, opposite the involved rib. 
3. Technique: 

a. The patient's legs are pulled toward the 
physician. 

b. The patient's arm remains at his side (the 
only position difference from the treat
ment of inhalation restrictions). 

c. Using her near hand the physician grasps 
the anterior inferior iliac spine and rotates 
the pelvis posteriorly. 

d. With the thenar eminence on the involved 
rib, the physician pushes it away from its 
articulation as the patient exhales force
fully (Fig. 71-6) . 

4. The patient's arm position reduces any ten
sion on the patient's latissimus dorsi to facili
tate the movement of the dysfunctional rib 
downwards. The tension on the quadratus 
lumborum can facilitate the caudad pull on 
the lowest rib. 

• F I G . 71-6 Muscle energy technique for treatment of 
exhalation restriction of ribs eleven and twelve. (Patient's 
arm at side for exhalation; arm above head for inhalation 
restrictions.) 
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Counterstrain Techniques for the 
Ribs 
Eileen L. DiGiovanna 

F o r the purposes of counterstrain treatment, 
rib somatic dysfunctions are generally classified 
as either depressed or elevated. Depressed ribs 
are held in exhalation and restricted in their 
movement into inhalation. Elevated ribs art held 
in inhalation and restricted in their movement 
into exhalation. 

• ANTERIOR TENDER POINTS 

Ribs One and Two (Depressed, 
Inhalation Restriction) 

The locations of the tender points of the anterior 
rib cage are shown in Figure 72 -1 . The tender 
point for the first rib is lateral to the sternum, 
at the level of the angle of Louis, just below the 
sternoclavicular joint. The tender point for the 
second rib is in the mid-clavicular line at the 
level of the second rib interspace. 

1. Patient position: supine. 
2. Physician position: standing at the patient's 

side near the head of the table. 
3. Technique: 

a. The tender point is continually monitored 
with the physician's finger. 

b. The patient's head is slightly flexed, ro
tated, and side-bent toward the tender 
point (Fig. 72-2) . 

c. Slightly more flexion is required for the 
second rib than for the first. 

d. When the point is no longer tender, the 
position is held for 120 seconds. The pa

tient is slowly returned to neutral and the 
tender point reassessed for tenderness. 

Ribs Three to Six (Depressed, 
Inhalation Restriction) 
The anterior tender points for the third through 
sixth ribs lie along the anterior axillary line on 
the ribs, or more medially along the sternal bor
der at the rib interspaces. 

1. Patient position: seated on the table. 
2. Physician position: standing behind the pa

tient. 
3. Technique: 

a. The physician places her foot on the table 
opposite the side of the tender point and 
drapes the patient's arm over her thigh. 

b. The physician moves her thigh laterally so 
that the patient, who is leaning on the 
thigh, side-bends to the side of the tender 
point. 

c. The patient is asked to curl his legs onto 
the table toward the side of the tender 
point (Fig. 72-3) . 

d. The free arm is crossed over the patient's 
lap. 

e. When the point is no longer tender, the 
position is held for 120 seconds. The pa
tient is then slowly returned to a neutral 
position and the tender point reassessed. 

• POSTERIOR TENDER POINTS 
The posterior tender points lie along the angles 
of the ribs. Their locations are shown in Figure 
72-4. 
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• F I G . 72-1 Tender point location, anterior rib cage. 

• F I G . 72-2 Counterstrain technique for a depressed 
first or second rib. 

• F I G . 72-3 Counterstrain technique for depressed ribs 
three to six. 

• F I G . 72-4 Tender point location, posterior rib cage. 
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Rib One (Elevated, Exhalation 
Restriction) 
1. Patient position: seated on the table. 
2. Physician position: standing behind the pa

tient. 
3. Technique: 

a. The physician places her foot on the table 
on the side of the tender point and drapes 
the patient's arm over her thigh. 

b. The patient leans on the physician's thigh, 
which is moved laterally, causing eleva
tion of the first rib. 

c. The head is side-bent toward the tender 
point. It is then bent forward or backward, 

• FIG. 72-6 Counterstrain technique for elevation of 
second through eighth ribs. 

• FIG. 72-7 Lateral view of counterstrain technique for 
elevated ribs. 

whichever gives maximal softening of the 
tissues (Fig. 72-5) . 

Ribs Two to Eight (Elevated, 
Exhalation Restriction) 
1. Patient position: seated on the table. 
2. Physician position: standing. 
3. Technique: 

a. The physician places her foot on the table 
on the side of the tender point and drapes 
the patient's arm over her thigh. 

b. The thigh is moved laterally with the pa
tient leaning on it, further elevating the 
ribs on that side. 

c. For upper ribs the head is side-bent and 
rotated away from the tender point. 

d. For lower ribs the patient is asked to curl 
his legs onto the table on the side opposite 
the tender point (Figs. 72-6 and 72-7) . 

e. The free arm is placed behind the patient. 
f. When the point is no longer tender, the 

position is held for 120 seconds. The pa
tient is then returned to a neutral position 
and the tender point is reassessed. 
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• FIG. 72-5 Counterstrain technique for an elevated first 
rib. 
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C H A P T E R 

Facilitated Positional Release 
Stanley Schiowitz 

This chapter contains the methods for treating 
rib somatic dysfunctions with facilitated posi
tional release techniques. 

• FIRST RIB SOMATIC DYSFUNCTION 
1. Patient position: supine. 
2. Physician position: standing beside the 

table, on the side of the dysfunction, facing 
the head of the table. 

3. Technique: 
a. The physician places his near hand over 

the patient's rib with the fingers on the 
posterior aspect of the first rib (right hand 
on right rib). The hand placement may be 
modified to treat soft tissue only, or at the 
costovertebral junction to obtain first rib 
articular release. His fingers should iden
tify the area of greatest tension to treat the 
muscle. 

b. The physician bends the patient's elbow 
and places his far hand over the patient's 
flexed elbow, and then brings the hume
rus up to 90 degrees of flexion. 

c. The physician compresses down on the 
patient's elbow with the force directed to
ward his monitoring fingers (Fig. 73-1). 

d. Maintaining this compression, the physi
cian adds internal rotation of the shoulder 
joint. This is accomplished by placing the 
patient's right forearm on the ventral as
pect of the physician's near forearm and 
turning the patient's forearm outwards by 
a caudal motion of the physician's fore
arm. This should create tissue release or 
articular motion. 

e. The position is held for 3 seconds. 
f. Maintaining the compressive torsional 

force, the physician adducts the patient's 
arm toward the midline and then circum
ducts the arm down to the table top until 
the arm is along the patient's side (Fig. 
73-2). 

g. The position is released and the dysfunc
tion reevaluated. 

• ANTERIOR RIB CAGE AND 
COSTOCHONDRAL 
DYSFUNCTIONS OR MUSCLE 
HYPERTONICITY 

Example: Fourth, Left, 
Costochondral Dysfunction 
1. Patient position: seated. 
2. Physician position: standing behind the pa

tient. 
3. Technique: 

a. The physician places his right arm around 
the front of the patient with the index fin
ger of that hand on the tender tissue or 
on the rib somatic dysfunction. 

b. The physician's left hand is on the patient's 
cervicothoracic junction, with the left arm 
resting on the superior aspect of the pa
tient's shoulder and his elbow over the ac
romion process. 

c. The patient is instructed to sit up straight 
until the thoracic kyphosis flattens 
slightly. 

d. The physician applies compression at the 
cervicothoracic junction and left shoulder, 
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• FIG. 73-1 Facilitated positional release treatment for 
first rib dysfunction: application of compression with in
ternal rotation of the shoulder. 

directly toward the floor (Fig. 73-3) . (Do 
not allow forward bending.) 

e. Maintaining the compressive force, the 
physician bends the patient's body for
ward to the monitoring finger. (The pa
tient may be told to drop his head for
ward.) 

f. The physician adds left side-bending until 
motion is felt at the monitoring finger. Ro
tation may have to be added (Fig. 73 -4) . 

g. The position is held for 3 seconds and then 
released and the dysfunction is reevalu
ated. 

• FIG. 73-3 Facilitated positional release treatment for 
anterior rib cage somatic dysfunction: application of 
compression at the cervicothoracic junction. 

• FIG. 73-2 Adduction followed by circumduction to 
release the arm. 

• POSTERIOR RIB DYSFUNCTIONS 
OR MYSCLE HYPERTONICITY 

Patient Prone Technique 
1. Patient position: prone 
2. Physician position: standing at the side of 

the table opposite the somatic dysfunction. 
3. Technique: 

a. The physician reaches his caudad hand 
across to the patient's contralateral 
shoulder. 

b. He places the index finger of his cephalad 
hand on the costotransverse articulation 
to monitor motion. 

• F IG . 73-4 Facilitated positional release treatment for 
anterior rib cage somatic dysfunction with forward bend
ing, side-bending, and rotation added. 

Pthomegroup

www.Pthomegroup.com


384 SECTION VII • THORACIC CAGE 

c. With the hand on the shoulder, he intro
duces a compressive force toward the pa
tient's feet, introducing side-bending of 
the contralateral thoracic spine until mo
tion is felt at the somatic dysfunction. 

d. A rotational or torsional force may be 
added until the tissue texture softens. 

e. This position is held for 3 to 5 seconds. 
f. The shoulder is returned to a neutral posi

tion and the somatic dysfunction is reas
sessed. 

P a t i e n t S e a t e d T e c h n i q u e 

1. Patient position: seated on the edge of the 
table or on a stool. 

2. Physician position: standing behind the pa
tient on the side of the somatic dysfunction 
at a 90 degree angle with the patient's back. 

3. Technique: 
a. The physician monitors the somatic dys

function with the hand farthest from the 
patient. 

b. The patient is asked to sit up straight and 
push his chest forward. 

c. The physician's flexed elbow of his near 
arm is placed anterior to the patient's 
shoulder with the forearm on top of the 
shoulder. With this arm he compresses the 
thoracic region downward and side-bends 
the region to the side of the dysfunction. 
With his elbow he adds a rotary force 
drawing the patient's shoulder posteriorly 
localizing to the site of the somatic dys
function. 

d. This position is held for 3 to 5 seconds. 
e. The forces are released and the somatic 

dysfunction is reassessed. 
Note: This technique is very similar to that 

performed for the posterior somatic dysfunc
tions of the thoracic spine performed in the 

sealed position. The major difference is the point 
at which the monitoring finger delects the forces 
at the site of the dysfunction. 

• L A T E R A L RIB D Y S F U N C T I O N S O R 

M U S C L E H Y P E R T O N I C I T Y 

E x a m p l e : F i f t h R i g h t R i b 

1. Patient position: seated. 
2. Physician position: standing on the patient's 

right side. Initially he is oriented approxi
mately 90 degrees away from the patient (his 
back near the patient's right shoulder). 

3. Technique: 
a. The physician places his left axilla over 

the patient's right shoulder as close to the 
cervicothoracic junction as possible. 

b. The physician uses his left hand to grasp 
the patient's right elbow. The patients 
elbow is flexed and the shoulder is 
brought to approximately 45 degrees of 
flexion and abduction. 

c. The physician uses his right index finger 
to monitor the dysfunction. 

d. The patient is instructed to sit up straight. 
e. The physician adds a compressive force 

from his axilla down onto the patient's 
shoulder parallel to the spine. 

f. A slight force is also added from the pa
tient's right elbow up toward the 
shoulder. 

g. By further adding pressure on the shoul
der, side-bending is introduced down to 
the monitoring finger. 

h. Rotation toward the physician's monitor
ing finger is introduced. If tissue tension 
increases, rotation away may be at
tempted. 

i. The position is held for 3 seconds and 
then released and the dysfunction is re
evaluated. 
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C H A P T E R 

Rib Still Techniques 

Stil l technique for treating rib somatic dysfunc
tions generally relates to the positional finding, 
anterior or posterior, of the involved rib. A sim
ple relationship between an anterior rib and an 
inhalation dysfunction and a posterior rib and 
an exhalation dysfunction is drawn, which also 
contributes to the initial placement into the free
dom of motion followed by engagement of the 
barriers. Some modification can also be included 
for pump or bucket handle components as well. 

Rib one often has a component of elevation, 
possibly caused by the pull of the anterior and 
medial scalene muscles, as well as the medial 
upward pull of the sternocleidomastoid on the 
rib via the medial clavicle. 

Compression is most commonly used, but 
some of the techniques involve an element of 
traction and/or torsion. Occasionally, the por
tion of the treatment involving movement to
ward the barriers may result in an articulatory 
"pop." 

• UPPER EXHALATION/POSTERIOR 
RIB (POSTERIOR SECOND RIB ON 
RIGHT)—SEATED 

1. Patient position: seated. 
2. Physician position: standing behind the pa

tient on the dysfunctional side (right side in 
this example). 

3. Technique: 
a. The physician places the pad of the thumb 

of his monitoring hand on the angle of 
the rib somatic dysfunction (the left finger 
contacts the patient's R2 right rib in this 
example). The palm of that hand can con

tour to the back and the fingers extend 
toward and over the shoulder on the side 
of the dysfunction. 

b. With the other hand, the physician grasps 
the patient's elbow on the side of the dys
function (right hand holds right elbow). 

c. The physician uses the arm as a lever and 
extends the shoulder by bringing the 
elbow posteriorly and up to the level of 
the monitoring finger. Some amount of 
slight abduction may occur as the shoul
der extends. 

d. Compression is introduced from the 
elbow along the humerus toward the rib 
(Fig. 74-1 A). 

e. The physician introduces further abduc
tion of the shoulder by moving the elbow 
laterally and then into adduction-flexion 
by bringing the elbow anteriorly through 
an arc (Fig. 74 - IB) . 

f. The upper arm will come to rest against 
the patient's chest. 

g. Compression is released. 
h. The arm is brought back to the patient's 

side and the rib somatic dysfunction is 
reassessed. 

• UPPER INHALATION/ANTERIOR 
RIB (ANTERIOR SECOND RIB ON 
RIGHT)—SEATED 

1. Patient position: seated. 
2. Physician position: standing behind the pa

tient on the dysfunctional side (right side in 
this example). 

3 8 5 
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• FIG. 74-1A Upper exhalation/posterior Rib (posterior 
second rib on right), seated. 

3. Technique: 
a. The physician places the pad of the thumb 

of his monitoring hand on the angle of 
the rib somatic dysfunction (the left finger 
contacts the patient's R2 right rib in this 
example). The palm of that hand can con
tour to the back and the fingers extend 
toward and over the shoulder on the side 
of the dysfunction. 

b. With the other hand, the physician grasps 
the patient's elbow on the side of the dys
function (right hand holds right elbow). 

• FIG. 74-2A Upper inhalation/anterior rib (anterior sec
ond rib on right), seated. 

• FIG. 74-1B Abduction of the shoulder. 

c. The physician uses the arm as a lever and 
abducts the shoulder by bringing the 
elbow laterally and up to the level of the 
monitoring finger. Some small amount of 
extension is also introduced until localiza
tion is noted at the monitoring finger. (A 
variation can be used whereby the patient 
is directed to shrug the shoulder toward 
the ipsilateral ear, the physician maintains 
the position by holding and lifting the 
elbow, and the patient is then told to 
relax.) (Fig. 74-2A). 

• FIG. 74-2B Shoulder into further flexion. 
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d. Compression is introduced from the 
elbow along the humerus toward the rib. 

e. The physician introduces further abduc
tion of the shoulder by moving the elbow 
laterally in the coronal plane. As the elbow 
is raised higher, a combined shoulder ab-
duction-flexion-intemal rotation occurs. 

f. The elbow is brought anteriorly through 
an arc by bringing the shoulder into fur
ther flexion (Fig. 74-2B). 

g. Compression is released. 
h. The arm is brought back to the patient's 

side and the rib somatic dysfunction is 
reassessed. 

Note: This technique can easily be adapted 
to the patient in the supine position and the phy
sician seated or standing at the head of the table. 
The major difference is that a monitoring finger 
or thumb is more comfortably placed beneath 
the patient (Fig. 74-2C). 

• ANTERIOR/INHALATION RIB 
(ANTERIOR THIRD RIB ON THE 
RIGHT)—PATIENT SEATED 

1. Patient position: seated. 
2. Physician position: standing facing the pa

tient. 
3. Technique: 

a. Both of the physician's forearms are placed 
on the patient's shoulders as close to the 
patient's neck as is possible. 

b. The physician places the pad of the index 
or middle finger of his monitoring hand 
on the angle of the involved rib on the 
side of the somatic dysfunction (the left 
finger contacts the patient's R3 right rib in 
this example). 

c. The proximal part of the physician's fore
arm, which is anterior to the patient's 
shoulder opposite the dysfunction, pushes 
the shoulder on that side posteriorly (right 
forearm pushes the left shoulder poste
riorly, which causes the right side and es
pecially the rib somatic dysfunction to be 
rotated anteriorly). 

d. The physician's forearm on the side of the 
dysfunction pushes downward on that 
shoulder to introduce side-bending to the 
level of the rib dysfunction. 

e. The physician introduces a downward 
pressure through the patient's shoulders 
with slightly more pressure exerted on the 
side of the dysfunction toward the moni
toring finger (Fig. 74-3). 

f. While maintaining the compression, the 
patient's upper body is gently carried 
through the side-bending and rotation 
into the opposite directions (side-bending 
left and rotating right in this case). 

g. The patient's body is brought back to the 
neutral position and the thoracic somatic 
dysfunction is reassessed. 

• FIG. 74-3 Anterior/inhalation rib (anterior third rib on 
the right), patient seated (physician anterior to patient). 

• FIG. 74-2C Upper inhalation/anterior rib (anterior sec
ond rib on right), supine adaptation. 
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• POSTERIOR/EXHALATION RIB 
(POSTERIOR THIRD RIB ON THE 
RIGHT)—PATIENT SEATED 

1. Patient position: seated. 
2. Physician position: standing facing the pa

tient. 
3. Technique: 

a. Both of the physician's forearms are placed 
on the patient's shoulders as close to the 
patient's neck as is possible. 

b. The physician places the pad of the index 
or middle finger of his monitoring hand 
on the angle of the involved rib on the 
side of the somatic dysfunction (the left 
finger contacts the patient's R3 right rib in 
this example). 

c. The proximal part of the physician's fore
arm on the same side as the dysfunction, 
which is anterior to the patient's shoulder, 
pushes the shoulder on that side poste
riorly (left forearm pushes the right shoul
der posteriorly, which causes the right side 
and especially the rib somatic dysfunction 
to be rotated posteriorly). 

d. The physician's forearm on the side of the 
dysfunction pushes downward on that 
shoulder to introduce side-bending to the 
level of the rib dysfunction. 

e. The physician introduces a downward 
pressure through the patient's shoulders 
with slightly more pressure exerted on the 
side of the dysfunction toward the moni
toring finger (Fig. 74-4). 

f. While maintaining the compression, the 
patient's upper body is gently carried 
through the side-bending and rotation 
into the opposite directions (side-bending 
left and rotating left in this case). 

g. The patient's body is brought back to the 
neutral position and the thoracic somatic 
dysfunction is reassessed. 

• POSTERIOR/EXHALATION RIB 
(POSTERIOR SIXTH RIB ON THE 
RIGHT) OR ANTERIOR/ 
INHALATION RIB (SIXTH RIB ON 
THE RIGHT)—PATIENT SEATED 

1. Patient position: seated. 
2. Physician position: standing behind the pa

tient. 

• FIG. 74-4 Posterior/exhalation rib (posterior third rib 
on the right), patient seated (physician anterior to pa
tient). 

3. Technique: 
a. The physician places the pad of the thumb 

of his monitoring hand on the angle of the 
rib somatic dysfunction (the right thumb 
contacts the patient's R6 right rib angle). 
The palm of that hand contours to and 
supports the patient's back. 

b. The patient is instructed to take his or her 
hand on the side of the somatic dysfunc
tion and reach anteriorly and across to 
hold the opposite side shoulder (right 
hand on left shoulder). 

c. The physician places his axilla on the 
shoulder opposite to the rib somatic dys
function and reaches the non-monitoring 
hand anterior and across to hold the 
shoulder on the side of the dysfunction 
(the physician's left axilla is on the pa
tient's left shoulder and the physician's left 
hand is upon the patient's right shoulder). 

d. The physician side-bends the patient to
ward the side of the rib dysfunction 

e. If the rib dysfunction is posterior, the phy
sician rotates the patient posterior on that 
side (rotates right side backwards) down 
to and toward the posterior rib angle (Fig. 
74-5A). If the rib dysfunction is anterior, 
the physician rotates the patient anterior 
on that side (rotates right side forward) 
down to the posterior rib angle (Fig. 74-
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• FIG. 74-5A Posterior/exhalation rib (posterior sixth rib 
on the right), patient seated (physician anterior to pa-

5B), The physician can further exaggerate 
this if necessary until softening of the un
derlying tissue is noted. Slight flexion or 
extension is added, depending on the re
action to the positioning, 

f. The physician puts downward compres
sion with the contacts of the palm of his 
(left) hand on the patient's right shoulder 
and through his (left) axilla on the pa
tient's left shoulder until further softening 
of the tissue is noted at the monitoring 
finger. 

• FIG. 74-5B Anterior/inhalation rib (sixth rib on the 
right), patient seated (physician anterior to patient). 

g. While maintaining the compression, the 
patient's body is gently carried through 
neutral position and into the barrier direc
tions (side-bending left and rotating left 
for a posterior right rib; side-bending left 
and rotating right for an anterior right rib 
in this case). 

h. The patient's body brought back to the 
neutral position and the rib somatic dys
function is reassessed. 

• POSTERIOR/EXHALATION RIB 
(POSTERIOR SIXTH RIB ON THE 
RIGHT) OR ANTERIOR/ 
INHALATION RIB (SIXTH RIB ON 
THE RIGHT) ANTERIOR—PATIENT 
SIDE-LYING 

1. Patient position: lying on side with somatic 
dysfunction side up. 

2. Physician position: standing facing the pa
tient. 

3. Technique: 
a. The patient's arm on the side of the rib 

somatic dysfunction is flexed and ab
ducted and the hand is placed on his or 
her own neck. 

b. The physician places his cephalad arm 
through the opening created by the pa
tient's bent arm and places the palm and 
fingers of that hand over the scapula on 
that side (physician's right hand on pa
tient's right scapula). 

c. The physician places the pad of his index 
or middle finger of the other (caudad) 
monitoring hand on the rib angle at the 
level of the somatic dysfunction (the left 
finger contacts the patient's right sixth rib 
angle in this example). The palm and fin
gers of this hand contour to the patient's 
body and maintain position of the trunk 
throughout much of the treatment. The 
physician may rest his elbow or forearm 
on the patient's iliac crest on that side as 
well (left elbow on right hip). 

d. If the diagnosis is a posterior rib, the pa
tient's (right) shoulder is pushed posterior 
by the physician's cephalad (left) hand, 
rotating the patient's upper body toward 
the direction of the freedom of motion of 
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the somatic dysfunction (Fig. 74-6A). If 
the diagnosis is an anterior rib, the pa
tient's (right) shoulder is pulled anterior 
by the physician's cephalad (left) hand, 
rotating the patient's upper body forward 
and toward the direction of the freedom 
of motion of the somatic dysfunction (Fig. 
74-6B). 

e. Compression (approximately 5 pounds of 
pressure) and side-bending are intro
duced by the physician using his cephalad 
arm to push the patient's shoulder (right 
in this example) toward the hip on the 
same side until relaxation is noted in the 
soft tissue being monitored over the rib. 

• FIG. 74-6B Anterior/inhalation rib (sixth rib on the 
right) anterior, patient side-lying. 

f. Compression is maintained. 
g. If the diagnosis is of a posterior rib, the 

physician uses his caudad arm on the pa
tient's hip and rolls the pelvis posterior. 
The cephalad hand and arm pull the pa
tient's shoulder anteriorly and pulls the 
scapula up towards the patient's head 
(side-bending left and rotating left in this 
case into the barrier directions). If the di
agnosis is of an anterior rib, the physician 
uses his caudad arm on the patient's hip 
and rolls the pelvis anterior. The cephalad 
hand and arm pull the patient's shoulder 
posteriorly and pulls the scapula up to
ward the patient's head (sidebending left 
and rotating right in this case into the bar
rier directions). 

h. The patient's body is brought back to the 
neutral position and the rib somatic dys
function level is reassessed. 

• POSTERIOR/EXHALATION RIB 
(POSTERIOR SIXTH RIB ON THE 
RIGHT)—PATIENT SUPINE 

1. Patient position: supine with the shoulder 
on the involved side slightly off the edge of 
the table. 

2. Physician position: standing facing the pa
tient. 

3. Technique: 
a. The physician places the pad of the index 

or middle finger of his caudad monitoring 
hand on the costal cartilage on the side 
and at the level of the rib somatic dysfunc
tion (the right finger contacts the patient's 
sixth rib somatic dysfunction in this ex
ample). 

b. The physician takes hold of the patient's 
wrist on the side of the rib somatic dys
function (the physician's left hand holds 
the patient's right wrist in this example). 

c. The physician introduces long axis trac
tion by pulling the patient's (right) arm 
toward the patient's feet until relaxation is 
noted at the monitoring finger. 

d. The physician introduces shoulder exten
sion, abduction, and external rotation 
while maintaining traction (Fig. 74-7A). 

e. While maintaining the traction, the pa-
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• FIG. 74-6A Posterior/exhalation rib (posterior sixth rib 
on the right), patient side-lying. 
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• FIG. 74-7A Posterior/exhalation rib (posterior sixth rib 
on the right), patient supine. 

tient's arm is flexed and adducted across 
the patient's body (Fig. 74-7B). 

f. Eventually the patient's arm is brought 
across to the opposite shoulder or higher. 

g. The patient's arm is brought back to the 
neutral position and the rib dysfunction 
is reassessed. 

• ANTERIOR/INHALATION RIB 
(ANTERIOR SIXTH RIB ON THE 
RIGHT)—PATIENT SUPINE 

1. Patient position: supine with the shoulder 
on the involved side slightly off the edge of 
the table. 

• FIG. 74-7B The patient's arm is flexed and adducted 
across the patient's body. 

• FIG. 74-8A Anterior/inhalation rib (anterior sixth rib 
on the right), patient supine. 

2. Physician position: standing facing the pa
tient. 

3. Technique: 
a. The physician places the pad of the index 

or middle finger of his caudad monitoring 
hand on the costal cartilage on the side 
and at the level of the rib somatic dysfunc
tion (the right finger contacts the patient's 
sixth rib somatic dysfunction in this ex
ample). 

b. The physician holds the patient's wrist of 
the arm on the side of the rib somatic dys-

• FIG. 74-8B The patient's arm is further flexed and 
abducted. 
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function  (the  physicianʹs  left  hand  holds  the 

patientʹs  right  wrist  in  this  example).  The 

physician  introduces  a  long  axis  traction  by 

pulling  the  patientʹs  (right)  arm  toward  the 

patientʹs  feet  until  relaxation  is  noted  at  the 

monitoring  finger.  The  physician  introduces 

shoulder flexion, adduction across the anterior 

side of the patientʹs body and internal rotation 

while maintaining  traction  (Fig. 74‐8A). While 

maintaining  the  traction,  the  patientʹs  arm  is 

further  flexed  and  abducted  anteriorly  and 

laterally from the patientʹs body (Fig. 74‐8B). 

f. The patientʹs arm is brought back to the neutral 

position and the rib dysfunction is reassessed. 
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C H A P T E R 

PINS Techniques 
Dennis J. Dowling 

T h i s chapter describes progressive inhibition 
of neuromusculoskeletal structures (PINS) tech
niques for treating somatic dysfunctions of the 
thoracic cage region. The examples provided are 
not the only ones that are possible (Fig. 75-1 
A and B). The ones shown are fairly common. 
Occasionally, patterns in the thoracic cage re
gion may continue into or from adjacent regions. 

The patient is most commonly treated in the 
prone position but could be treated seated. In 
fact, treatment of rib dysfunction and intercos-
tals is best performed with the patient seated 
because it allows easier continuous access to the 
patient's anterior and posterior chest. The physi
cian should be positioned comfortably facing the 
region to be treated or alongside the table. 

The principles and methods of PINS can be 
applied: 

1. Locate a sensitive point in the region of the 
symptoms. 

2. Analyze the structures that are deep to that 
point 

3. Locate another sensitive point at the other 
end of a connecting structure (i.e., muscle, 
ligament, nerve, etc.). The more sensitive 
point is the primary point and the less sensi
tive point is the endpoint. 

4. Apply inhibitory pressure to both points for 
30 or more seconds. The soft tissue at the more 
sensitive point will typically lessen in tension. 

5. Beginning at the more sensitive of the two 
points, locate another sensitive point approx
imately 2 to 3 centimeters toward the less 
sensitive point. 

6. Repeat the procedure progressively toward 
the endpoint. 

7. Reassess the status of the dysfunction. Deter
mine if additional treatment or the applica
tion of other modalities is necessary. 

• PECTORALIS MINOR AND 
PECTORALIS MAJOR 

1. Technique: 
a. The physician places the pad of his index 

or middle finger on the medial attach
ments of the muscles and lateral to the 
sternum. A finger of the physician's other 
hand locates a sensitive point laterally. 
The lateral point is located at the coracoid 
process for the pectoralis minor and at the 
medial border of the bicipital groove of 
the humerus for the pectoralis major. 

b. The pattern of intervening points is usu
ally straight but the depth of pressure may 
indicate the muscles involved (deeper is 
the pectoralis minor and the pectoralis 
major is more shallow). 

2 Clinical Correlation: 
a. Postmyocardial infarction 
b. Chest wall pain 

(1) Postmyocardial infarction 
(2) Costochondritis 

c. Shoulder pain 
d. Radiation of chest wall pain to shoulder 

and arm 

• RIB DYSFUNCTION AND 
INTERCOSTAL MUSCLES 

1. Technique: 
a. The physician places the pad of his index 

or middle finger lateral to the transverse 

3 9 3 
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• FIG. 75-1A PINS thoracic cage point patterns. 1, pec-
toralis minor; 2, pectoralis major; 3, rib dysfunction and 
intercostal muscles; 4, serratus anterior. 

• FIG. 75.1 B (continued) 

process that articulates with the involved 
rib posteriorly. A finger of the physician's 
other hand locates a sensitive point anteri
orly. For the intercostal points, the poste
rior point may be located more laterally 
and slightly inferior to the bony rib. An
other point is located anteriorly on the 
same rib. The intercostal pattern may ac
tually be found between ribs, 

b. The pattern of intervening points is gener
ally slightly curved. The location of the 
points may correspond to the location of 
anterior and/or posterior counterstrain 
tender points. This should be especially 
kept in mind when counterstrain treat
ment appears to be ineffective. 

2. Clinical Correlation: 

a. Back pain 
b. Flank pain 

(1) Nephrolithiasis (can mimic or be re
lated to renal calculi) 

(2) Cholelithiasis/cholecystitis 
c. Respiratory difficulties 

(1) Asthma 
(2) Chronic obstructive pulmonary dis

ease 
(3) Pneumonia 

d. Chest wall pain 
(1) Postmyocardial infarction 
(2) Costochondritis 

• SERRATUS ANTERIOR 

1, Technique: 
a. The physician places the pad of his index 

or middle finger on a point in the lower 
thoracic cage region lateral to the lateral 
edge of the scapula. An anterior sensitive 
point may be found lateral to the costo-
chondral junctions of the ribs. 

b. The pattern of intervening points is gener
ally straight (muscle pattern) but may be 
slightly zigzag in following the course of 
the knife-like serratus muscles. Because of 
the overlapping nature of the muscle(s), 
there may be several patterns present. 

2. Clinical Correlation: 
a. Back pain 
b. Rib pain 
c. Flank pain 
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C H A P T E R 

Articulatory and Thrusting 
Techniques for the Ribs 
Eileen L. DiGiovanna, Barry Erner, and Dennis J. Dowling 

T h e r e are two direct methods used to move 
the rib articulations: rib-raising techniques, which 
are articulatory, and thrusting techniques, which 
are generally high-velocity, low-amplitude. Each 
has its own special applications as described 
here. 

• RIB-RAISING TECHNIQUES 
(ARTICULATORY) 

Rib-raising techniques are techniques designed 
to articulate the rib heads by lifting and rotating 
them and, through the fascial attachments, to 
beneficially affect the sympathetic innervation at 
the chain ganglia. 

In certain pulmonary diseases it is helpful to 
loosen tenacious mucus and to articulate the ribs 
to improve their motion. Rib-raising techniques 
achieve both these goals as the physician pur
posefully elevates groups of ribs. 

For the Bedridden Patient 
This technique is especially useful for the patient 
who is unable to sit up, for a weakened and/or 
sick patient, or for a comatose patient. 

1. Patient position: supine. 
2. Physician position: standing or seated at the 

side of the table or bed. 
3. Technique: 

a. The physician places her hands, palm up, 
on the bed, with her fingers under the pa
tient's rib cage, at the costotransverse 
junctions. 

b. With the wrist as a fulcrum, the physician 
uses her fingers to raise and lower the ribs 
(Fig. 76-1) , separating the articular sur
faces. Generally, muscle tension in the re
gion and restricted rib motion decrease 
during the treatment 

c. This process is repeated up and down the 
thorax. 

Rib Raising and Thoracic Pump in 
the Bedridden Patient 
This technique serves the dual purpose of rib-
raising and combining a thoracic pump for treat
ing bedridden patients. 

1. Patient position: supine. 
2. Physician position: standing at the head of 

the table or bed. 
3. Technique: 

a. The patient raises his arms above his head 
and clasps his hand behind the physician's 
thighs if able to do so, or the physician 
grasps the patient's upper arms. 

b. The physician grasps the patient's upper 
arms. The pads of the fingers can be placed 
in the axillae while the fingers curl around 
the pectoral muscles at the anterior axil
lary fold. 

c. As the physician rocks back and forth, 
performing the thoracic pump, the pa
tient's chest is elevated through the pull 
on his arms. 

d. The technique can be coordinated with 
the patient's respiration by a pull on the 

3 9 6 
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• FIG. 76-1 Rib raising in the bedridden patient. 

muscle during inhalation and release dur
ing exhalation. 

T h e S e a t e d P a t i e n t 

This technique is applicable to patients who are 
able to sit upright, and especially to patients who 
have difficulty breathing when supine and prefer 
to be upright. 
1. Patient position: sealed on the edge of the 

bed or on a chair. 
2. Physician position: standing in front of the 

patient. 
3. Technique: 

a. The patient crosses his arms in front of 
him with the elbows resting on the physi
cian's upper arms near the shoulders. 

b. The physician reaches behind the patient's 
back, with the fingers of each hand grasp
ing a group of ribs al the costotransverse 
junctions (Fig. 76-2). 

c. The physician rocks back while pressing 
down on the posterior ribs. At the same 
time, the patient falls forward onto his 
arms, which elevates the anterior rib cage. 

d. The physician repeats this maneuver 
rhythmically, moving her hands up and 
down the rib cage. 

e. The patient may assist in the treatment by 
inhaling deeply as the physician rocks 
back and exhaling fully as the physician 
moves forward. It can be performed for a 
few minutes or as long as the patient toler
ates the treatment. 

• FIG. 76-2 Rib raising in the seated patient. 

A l t e r n a t i v e T e c h n i q u e 

1. Patient position: seated on a bed, chair, 
stool, or straddling table. 

2. Physician position: standing behind the pa
tient. 

3. Technique: 
a. The physician places the thumbs of each 

hand pointing toward the spine and 
spreads her fingers over the ribs bilaterally 
near the costotransverse junctions. 

b. The patient places his hands on the table 
in front of him or on his knees. 

c. The physician pushes forward on the rib 
cage as the patient inhales and leans for
ward between his arms (Fig. 76-3). 

d. This maneuver is repeated rhythmically as 
the physician moves her hands up and 
down the thorax. 

e. The patient's inhalation elevates the ribs 
anteriorly as the physician assists motion 
posteriorly. 

• H I G H - V E L O C I T Y , L O W - A M P L I T U D E 

( H V L A ) T H R U S T I N G T E C H N I Q U E S 

F O R T H E R I B S 

P o s t e r i o r R i b H e a d S o m a t i c 

D y s f u n c t i o n 

1. Patient position: supine. 
2. Physician position: Standing at the side of 
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• F I G . 76-3 Alternate approach to rib raising in the 
seated patient. 

the table on the side opposite the somatic 
dysfunction. 

3. Technique: 
a. The patient crosses the arm closest to the 

physician over his chest and grasps his op
posite shoulder. With his far arm, the pa
tient reaches across and grasps the oppo
site iliac crest (Fig. 76-4) 

b. The physician places the thenar eminence 
of his localizing hand under the posterior 
rib being treated just lateral to the costo
transverse joint. 

c. The physician rests his other hand over 
the patient's crossed arms and anterior 
chest wall, stabilizing the rib cage. 

• F I G . 76-4 Patient position for HVLA thrusting tech
nique for a posterior rib head somatic dysfunction. 

d. After the patient has exhaled completely, 
the physician exerts a rapid thrust through 
the patient's crossed arms toward his the
nar eminence, which is resting on the pos
terior rib dysfunction (Fig. 76-5). 

Note: As with high-velocity, low-amplitude 
thrusting techniques of the thoracic spine, flex
ion of the spine down to the segment of dysfunc
tion may be necessary for rib dysfunctions lower 
in the thorax. Flexion is achieved by the physi
cian grasping and cradling the patient behind 
the shoulders with his nonlocalizing hand and 
then flexing the patient to create localization 
down to the necessary point. 

Upper Rib Somatic Dysfunction (Ribs 
One to Four) 

This technique is used for restricted motion at 
the costovertebral junction. 

1. Patient position: prone. 
2. Physician position: standing at the side of 

the table, opposite the dysfunction. 
3. Technique: 

a. The patient cups his chin with the palm 
of his hand on the same side as the rib 
dysfunction, keeping the head in the mid
line. 

b. The physician places his thenar or hyopo-
thenar eminence on the rib dysfunction at 

• F I G . 76-5 HVLA thrusting technique for a posterior 
rib head somatic dysfunction. 
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the costotransverse joint. Firm contact is 
maintained throughout. 

c. The patient's elbow of the arm cupping 
the chin is moved cephalad as far as possi
ble until motion is palpated at the dys
function. 

d. The physician's other hand is placed on 
the patient's head. The patient's head is 
rotated into the motion barrier while the 
chin remains firmly planted on his hand. 
This entails rotating the patient's head to
ward the rib dysfunction. The targeted rib 
may feel as if it is rising against the physi
cian's hand. This should be resisted, A 
downward tension is exerted with the 
thrusting hand. 

e. The physician maintains rotational and 
side-bending positioning of the patient's 
head, creating a locking at the cervico-tho-
racic spinal junction. 

f. Additional rotation and lateral flexion are 
induced by the physician until spring is 
noted under the hand placed over the rib 
head somatic dysfunction. 

g. The physician exerts a rapid thrust on the 
dysfunctional rib. The force vector exag
gerates the lateral cephalic springing mo
tion noted in Figure 76-6. 

Note: No thrust should be applied to the pa
tient's head or neck. 

• FIG. 76-6 HVLA thrusting technique for upper rib so
matic dysfunction, patient prone. 

F i r s t R i b S o m a t i c D y s f u n c t i o n 
( E x h a l a t i o n R e s t r i c t i o n ) 

1. Patient position: sitting on a stool or the 
treatment table, feet flat on floor. 

2. Physician position: standing behind the pa
tient with his knee and hip flexed and placed 
on the stool opposite the side of the rib dys
function. 

3. Technique: 
a. The patient drapes his arm on the side 

opposite the dysfunction over physician's 
flexed knee. 

b. The patient leans on the physician's knee, 
allowing his torso to become limp. 

c. The patient places his arm on the same side 
as the rib dysfunction between his legs. 

d. The physician flexes the cervical spine lat
erally toward the dysfunction until all the 
slack is removed from the cervicothoracic 
junction with the hand on the side oppo
site to the rib dysfunction. 

e. The physician places his thrusting hand 
with the metacarpophalangeal border (be
tween the thumb and index finger) in the 
crease created by the patient's neck and 
the trapezius muscle on the posterior su
perior aspect of the first rib. 

f. The physician simultaneously applies a 
downward and medial thrust while rap
idly exaggerating full cervical spine lateral 
flexion to the side of the rib dysfunction 
(Fig. 76-7). 

• FIG. 76-7 HVLA thrusting technique for a first rib so
matic dysfunction. 
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C H A P T E R 

Exercises for the Thoracic Cage 
Stanley Schiowtiz and Eileen DiGiovanna 

When evaluating a patient for an exercise pro
gram of the thoracic cage, it is important to con
sider including exercises for the thoracic spine 
(Chapter 44) and the shoulder girdle (Chapter 
89) . 

• PECTORAL MUSCLE STRETCH 
1. Patient position: standing, facing a corner, 

with hands on adjacent walls and feet away 
from the wall. 

2. Instructions: 
a. Drop your body forward, supported by 

your hands. This will bring the shoulder 
blades together and create pectoral muscle 
stretch (Fig. 77-1) . 

b. Hold this position for 5 to 15 seconds. 
c. Return to starting position, relax, rest, and 

repeat. 

• INHALATION RIB STRETCH 
1, Patient position: supine, both knees bent, 

feet on floor, entire spine flattened. 
2. Ins tractions: 

a. Raise both fully extended arms off the 
floor while breathing in deeply (Fig. 
77-2) . 

b. Hold this position for 4 to 5 seconds. 
c. Lower both arms to floor as you slowly 

breathe out. 
d. Relax, rest, and repeat. 

• INHALATION RIB ISOMETRICS 
1, Patient position: supine, both knees bent, 

feet on table, hands on sides of the rib cage. 

2. Instructions: 
a. Inhale deeply while pressing firmly against 

your rib cage (Fig. 77-3) . Try to prevent 
lateral chest expansion. 

b. Hold this position for 4 to 5 seconds. 
c. Exhale while you maintain your hand 

pressure. 
d. Relax, rest, and repeat. 

• EXHALATION ABDOMINAL 
STRETCH 

1. Patient position: supine, hips and knees 
flexed to 90 degrees, feet supported by chair. 

2. Instructions: 
a. Place both hands on your upper abdomen 

and breathe out slowly while contracting 
the abdominal muscles. 

b. Press both hands firmly down on abdo
men to create forced exhalation (Fig. 
77-4) . 

c. Maintain firm hand pressure on abdomen 
as you slowly inhale, resisting abdominal 
stretch. 

d. Hold full inhalation 4 to 5 seconds. 
e. Relax, rest, and repeat. 

• ABDOMINOTHORACIC STRETCH 
1. Patient position: supine, knees bent, feet on 

floor, both hands over head, elbows bent to 
90 degrees. 

2. Instructions: 
a. Inhale deeply. Try to use the abdomen 

only, with maximum abdominal muscle 
stretch (Fig. 77-5A). 
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• FIG. 77-5 Abdominothoracic stretch. (A) Inhalation with expansion of abdominal cavity. (B) As air is transferred 
to the thoracic cage, the abdominal muscles are contracted and the chest is expanded. 

• FIG. 77-3 Inhalation rib isometric stretch. 

• FIG. 77-4 Passive abdominal inhalation stretch. 

• FIG. 77-2 Inhalation rib stretch. 

• FIG. 77-1 Pectoral muscle stretch 
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b. Close  your  throat  to  prevent  the  escape  of 

air. 

c. Transfer  the  air  to  your  upper  chest  by 

contracting  your  abdominal  muscles.  Your 

rib cage should rise (Fig. 77‐5B). 

d. Hold  this  position  for  4  to  5  seconds.  Re‐ 

lease the air. 

e. Relax, rest, and repeat. 

 

■ STANDING INHALATION/ 
EXHALATION DIAPHRAGMATIC 
EXERCISE 

1. Patient position: standing comfortably with feet 

separated approximately 6 inches. 

2. Instructions: 

a. Slowly  raise  your  arms  out  from  your  side 

to  a  position  straight  over  your  head.  As 

you  raise  your  arms,  inhale  slowly  so  that 

you  have  achieved  full  inhalation  by  the 

time your arms are over your head. 

b. Hold this position for 4 to 5 seconds. 

c. Slowly  lower  your  arms  back  to  your  side 

as  you  exhale  so  that  you  have  achieved 

full  exhalation  by  the  time  your  arms  are 

at your side. 

d. Rest  4  to  5  seconds  and  then  repeat  this 
process.  This  should  be  performed  eight 

to  ten  times,  fully  inhaling  and  exhaling 

as your arms are raised and lowered. 
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C H A P T E R 

Practical Applications and Case 
Histories of the Thoracic Cage 
Eileen L. DiGiovanna 

The thoracic cage plays a significant role in 
respiration, protection of major visceral organs 
of the chest, including the heart, lungs, blood 
vessels, and in pumping of the lymph into and 
out of the cysterna chyli. Freedom of motion is 
important for all of these functions. It is subject 
to a variety of traumas, infections, inflammatory 
processes, and somatic dysfunctions. 

• COSTOCHONDRITIS 
Costochondritis is an inflammation of the costo-
chondral junction. It is sometimes known as an
terior chest wall syndrome. It is characterized by 
chest pain aggravated by coughing, sneezing, or 
deep inhalation. The patient often believes he is 
having cardiac pain, so this can be a frightening 
condition. Adding to the diagnostic problem is 
the fact that the pain can radiate to the shoulder. 

Palpation of the costochondral junction elic
its tenderness. There seldom is swelling. It must 
be differentiated from Tietze syndrome, which is 
similar in symptomatology. However, Tietze 
syndrome is generally more localized and swell
ing is usually present. Costochondritis must also 
be differentiated from somatic dysfunction, an
other cause of anterior chest wall pain. Evalua
tion of rib motion will usually allow a diagnosis; 
however, motion may be restricted in the pres
ence of costochondritis as well. 

It may be necessary to correct the rib motion 
restrictions to make an accurate diagnosis. The 
pain of somatic dysfunction should disappear or 
be markedly improved after treatment. If the 

pain and tenderness persist, it is likely costo
chondritis. In this case, anti-inflammatory medi
cation and moist heat will usually give relief. 

• COSTOCHONDRAL SEPARATION 

Blunt forces to the chest wall may separate the 
bony rib from its cartilaginous attachment. The 
patient will report pain in the anterior chest wall 
that must be differentiated from a fracture. The 
tenderness will be localized at the costochondral 
junction. This may occur iatrogenically during 
a thrusting technique used on the chest wall. It 
is almost universally the result of excessive force 
used during the thrust and represents a compli
cation of a thrusting force passing through the 
chest wall. 

This condition is self-limited and will heal in 
a few weeks without treatment other than reas
surance and mild analgesia. 

• FRACTURES 
Because of their size, the ribs may be fractured 
by less trauma than other larger bones. They are 
often involved in the early stages of osteoporosis 
and, thus, subject to fracture. A good history 
regarding trauma to the chest is essential in rais
ing the suspicion of fracture of the ribs. X-rays 
may be helpful, but it is important to remember 
that hairline fractures may not show on x-ray 
until callus forms at the site of the fracture. Pin
point tenderness of the shaft of the rib is the best 
indication in the presence of a history of trauma. 
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The application of force to the chest should 
be avoided when there is a suspicion of fracture 
or when there is a strong possibility of the pres
ence of osteoporosis or osteopenia. Postmeno
pausal women, persons who have been using 
steroid medication for a period of time, and older 
men should not have a thrusting force applied 
to the chest unless the bone density has been 
evaluated. 

Fractures of the sternum, scapulae, or clavi
cles are also possible, but generally they require a 
more forceful trauma for them to occur in adults. 
The clavicle is the most commonly fractured 
bone in children, however. 

Once the fracture has healed, the area can be 
treated with gentle osteopathic manipulation to 
correct associated somatic dysfunctions. 

• D I A P H R A G M 

The thoracic diaphragm is the major muscle of 
respiration. Disease processes in the thoracic 
cavity or in the abdominal cavity can affect its 
ability to function normally. When diaphrag
matic tone increases, it tends to flatten. As it 
flattens, the motion of the lower ribs may be 
reversed and a decrease in the transverse diame
ter of the chest cavity may occur. This may be 
the result of acute or chronic obstructive lung 
disease. A flattened diaphragm will result in less 
efficient respiration and a decrease in the pres
sure gradients necessary for the movement of 
lymph. 

Doming the diaphragm is an osteopathic tech
nique used to decrease the hypertonicity of the 
muscle by stretching it. Along with the doming 
of the diaphragm, the ribs to which it attaches 
must be freed to allow for maximal motion dur
ing respiration. 

• S O M A T I C D Y S F U N C T I O N 

Somatic dysfunction of the thorax may occur an
teriorly, involving ribs, sternum, or clavicle, or 
posteriorly, involving costovertebral articula
tions or the scapulae. Muscle attachments con
nect the thoracic cage to the cervical spine, the 
thoracic spine, the lumbar spine, the innominate 
bones, and the upper extremities. These regions 
must be evaluated when problems occur in the 
thoracic cage. 

The lirst rib is probably the rib most com
monly involved in somatic dysfunction of all the 
ribs. It is affected by trauma, stress, and posture 
as well as by dysfunction of the C7-T1 complex. 
The patient may report "shoulder" pain, stiff 
neck, upper back or neck pain, and an inability 
to turn the head while driving. The first rib can 
impinge the neurovascular bundle as it passes 
between it and the clavicle through the costocla
vicular space. The anterior and middle scalene 
muscles, which raise the first rib, may likewise 
compress the brachial plexus when they are in 
spasm and result in thoracic outlet syndrome 
symptoms. The patient's symptoms are then de
scribed as pain, numbness, or paresthesias of the 
arm or hand on the involved side. The physician 
needs to be aware that this may cause confusion 
should the patient demonstrate a herniated cer
vical disc on magnetic resonance imaging (MRO. 
The symptoms may be caused by the rib dys
function rather than the herniated disc, so evalu
ation of the rib for normal motion and treatment 
of any dysfunction should be performed in these 
cases. Osteopathic manipulation may save the 
patient unnecessary surgery. 

C a s e 1 
R.T. was a 48-year-old man who came to the 
clinic with a report of numbness and "pins and 
needles" in his right forearm and hand. This had 
been present for several months. He gave a his
tory of an automobile accident approximately 1 
year previously. He had undergone an MRI 1 
month previously that demonstrated a hernia
tion of the intervertebral disc between C 6 - C 7 , 
with apparent impingement on the foramen. He 
had a history of a mild elevation of his blood 
pressure, which was controlled with verapamil. 
He had been scheduled for surgery for the cervi
cal disc for the following week and requested 
that a trial of manipulation be performed in an 
attempt to prevent surgery. 

Examination showed R.T. to be overweight. 
His seated blood pressure was 130/84 in his left 
arm. His heart and lung sounds were normal. 
The range of motion of the cervical spine was 
decreased in right rotation and side-bending. 
The right first rib was depressed and had no 
motion on springing. The right trapezius, supra-
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spinaius, and rhomboid muscles were hyper
tonic. Somatic dysfunctions were also present at 
C7-T1 and T3-4. Deep tendon reflexes were 
present in both upper extremities but slightly 
diminished on the right. Pulses were normal. 
The costoclavicular test was positive on the right 
and the Spurling maneuver was negative. 

R.T. was treated with osteopathic manipula
tion. He received soft tissue myofascial tech
niques to the neck and upper back. The somatic 
dysfunctions were treated with facilitated posi
tional release techniques, as was the first rib. The 
T3-4 somatic dysfunction was also treated with 
high-velocity, low-amplitude thrusting tech
nique. 

He was seen 1 week later and reported that 
beginning the day after the first treatment, he 
had had no further symptoms in his right arm 
and had cancelled the surgery. He was treated 
at lhat visit for some remaining hypertonicity of 
the muscle with soft tissue techniques. Although 
the first rib had better motion, it still was resis
tant to springing and so was treated a second 
time. 

He was not seen again for almost 3 years, at 
which time he brought his daughter to the clinic 
to be examined for scoliosis. He reported that 

he had never experienced the numbness or par
esthesias of the right arm again and had not had 
the surgery. 

• D I S C U S S I O N 

This case presents an example of the confusion 
sometimes caused by a first rib somatic dysfunc
tion in the presence of an MRI-diagnosed cervi
cal disc. Surgery had actually been scheduled for 
this man. Because the disc was obviously not the 
cause of his symptoms, it would have ended up 
being a "failed" surgery. First rib somatic dys
function can cause symptoms severe enough to 
incapacitate some patients, with the inability to 
turn the head toward the dysfunctional rib, pain, 
or impingement of the neurovascular bundle to 
the upper extremity. Simply treating with osteo
pathic manipulation can relieve these symptoms 
quickly. 
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C H A P T E R 

Shoulder Anatomical 
Considerations 
Eileen L. DiGiovanna and Stanley Schiowitz 

T h e shoulder joint is the articulation between 
the head of the humerus and the glenoid fossa 
of the scapula. It is the most mobile joint in the 
body, as well as the most unstable. The glenohu-
meral articulation functions within the setting of 
the shoulder girdle. The shoulder girdle consists 
of three bones (the clavicle, humerus, and sca
pula), three true synovial joints (glenohumeral, 
sternoclavicular, and acromioclavicular), two 
functional joints (suprahumeral articulation and 
scapulothoracic), two accessory joints (costo-
stemal and costovertebral), and the muscles that 
move the three bones. 

• BONES 
The bones of the true shoulder joint are the head 
of the humerus and the scapula, specifically the 
glenoid fossa located on its lateral surface be
neath the acromion. The clavicle plays a signifi
cant role in the motion of the shoulder and is, 
therefore, considered the third bone of the 
shoulder girdle. 

The humerus is the long bone of the upper 
arm and at its proximal end is a neck with a 
smooth, round head that is covered with carti
lage and forms one articulating surface of the 
true shoulder joint. The scapula is a flat, triangu
lar bone overlying the ribs posteriorly. Easily pal
pable are its borders, spine posteriorly, coracoid 
process anteriorly, and the acromion process 
supero-laterally. 

The clavicle lies on the upper thorax with 
articulations at either end. It is "crank-"shaped 

to allow for greater motion at its lateral end. It 
articulates with the sternum medially and with 
the acromion process laterally. 

• JOINTS 
Five joints are primarily involved in shoulder 
girdle function. Three, the glenohumeral, 
acromioclavicular, and sternoclavicular, are true 
joints. The suprahumeral and scapulothoracic 
joints are pseudojoints (Fig. 79-1) . These joints 
may be divided into two functional groups. 
Joints in the first group, the glenohumeral and 
suprahumeral joints, act in unison to produce 
the early motion of shoulder abduction. Joints 
in the second group, the scapulothoracic, sterno
clavicular, and acromioclavicular joints, act in 
unison to produce the mid to late motions of 
shoulder abduction. 

The sternoclavicular joint has a sellar or sad
dle-shaped articular surface, frequently with an 
interposed meniscus. This joint affords three 
planes of movement of the clavicle, in a frontaf 
and horizontal plane, as well as rotation on its 
long axis. 

The acromioclavicular joint is a planar joint. 
Occasionally there is an intra-articular plate be
tween the surfaces that acts much as a disc. The 
acromioclavicular joint permits motion of the 
lateral end of the clavicle in an anteroposterior or 
cephalad-caudal direction, as well as rotation. 
More motion is possible at the lateral end of the 
clavicle because of the crank-like shape of the 
bone. 
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The glenohumeral joint allows greater freedom 
of motion than any other joint in the body. The 
humeral head is convex and has a larger surface 
area than the concave glenoid fossa on which it 
moves. The humeral head slides along the sur
face of the fossa and rolls in various angular mo
tions. 

The capsule of the glenohumeral joint is loose 
and pleated. The ligaments, which are merely 
thickenings in the capsule, provide little sup
port. The major support of the humerus into the 
fossa is provided by the rotator cuff muscles, 
which hold the head into the fossa. These mus
cles include the supraspinatus, infraspinatus, 
teres minor, and subscapularis. Abduction-ad
duction and axial and horizontal rotations are 
coupled in that angular motions are accompa
nied by translatory slides. The caudal slide of the 
humeral head with abduction confers increased 
freedom of motion on the supraspinatus tendon 
beneath the coracoacromial ligament. 

The movements of the individual joints are 
as follows: 

1. The glenohumeral joint has three degrees of 
cardinal motion: flexion and extension, ab
duction and adduction, and internal and ex
ternal rotation. 

2. The suprahumeral joint acts in concert with 
the glenohumeral joint as the humeral head 

articulates with the coracoacromial liga
ments. 

3. The scapulothoracic joint movements are re
lated to scapular motions. The motions are 
medial and lateral movements of the scapula 
on the thorax (abduction-adduction), eleva
tion of the scapula, and upward and down
ward rotation of the scapula (tilt), all relative 
to the glenoid fossa. 

4. The sternoclavicular joint moves cephalad 
and caudad in the frontal plane, moves ven-
trad and dorsad in the horizontal plane, and 
rotates on its mechanical axis (Fig. 79-2). 
All cephalad-caudad and ventrad-dorsad 
movements are accompanied by translatory 
slides. 

5. The primary motion of the acromioclavicular 
joint is axial rotation. 

Total abduction of the shoulder joint can be 
divided into three phases. During the first phase 
(0 to 90 degrees), the supraspinatus and deltoid 
muscles are involved. At the beginning of the 
movement the supraspinatus is very efficient in 
abduction and in maintaining joint stability, 
whereas the deltoid is very inefficient and tends 
to produce superior dislocation. As abduction 
progresses, the deltoid's efficiency increases 
whereas that of the supraspinatus decreases. 

• FIG. 79-1 Shoulder girdle, anterior view. 
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• F I G . 79-2 Sternoclavicular joint motion. 

These actions are a direct result of the changes 
in position of the muscles' origins and insertions 
that accompany the motion. 

In the second phase (90 to 150 degrees), up
ward rotation of the scapula causes the glenoid 
fossa to tilt and face upwards as the humerus 
locks on the glenoid fossa. The trapezius and 
serratus anterior primarily contribute. The 
movement is restricted to some extent by the 
pectoralis major and latissimus dorsi but is facili
tated by concomitant rotations of the sternocla
vicular and acromioclavicular joints. 

In the third phase (150 to 180 degrees) the 
spinal column is displaced laterally by the action 
of the contralateral spinal muscles. Bilateral ab
duction would require an exaggeration of the 
lumbar lordosis, because the spinal column 
would be otherwise synergistically balanced. 
These combined motions are known as the scap
ulohumeral rhythm. 

Total flexion of the shoulder joint can also be 
divided into three phases. In the first phase (0 
to 60 degrees), the muscles used are the anterior 
fibers of the deltoid, the coracobrachialis, and 
the clavicular fibers of the pectoralis major. Mo
tion is limited by the tension of the coracohu-
meral ligament and by the resistance offered by 
the teres minor, teres major, and infraspinatus 
muscles. 

In the second phase (60 to 120 degrees) the 
function is similar to the second phase of abduc

tion in that scapular rotation is added and the 
glenoid fossa is facing upward and anteriorly. In 
the third phase (120 to 180 degrees), unilateral 
and bilateral flexion require the same motion of 
the spinal column as for complete abduction. 

Functional Joints (Pseudojoints) 
The two functional joints in the shoulder girdle 
are the suprahumeral joint and the scapulothoracic 
joint. As mentioned, both figure prominently in 
shoulder biomechanics and pathology. The su
prahumeral joint is formed by the articulation of 
the head of the humerus with the coracoacromial 
arch, composed of the acromion, the coracoid 
process, and the ligament between them. Articu
lation occurs during abduction. 

At rest, there is a space in the joint through 
which pass the tendon of the long head of the 
biceps, the supraspinatus muscle and supraspi-
natus tendon, the subacromial bursa, and the 
capsule—all important and sensitive structures. 
These soft tissues are normally compressed dur
ing abduction at approximately 90 degrees (Fig. 
79-3) . Internal rotation of the humerus causes 
impingement to occur at approximately 60 de
grees. During external rotation, the head of the 
humerus glides posteriorly and inferiorly and 
impingement does not occur until 120 degrees 
of abduction. For this reason, persons with ha
bitually slouched shoulders and internally ro
tated arms are more prone to degenerative pro
cesses such as tendinitis and bursitis. 

The second functional joint is the scapuloth
oracic joint. This is formed by the scapula and 
the posterior thorax (ribs). Because muscle and 
fascia lie between the articulating surfaces, it is 
not a true joint with approximated articular sur
faces and is also lacking a capsule. 

Accessory Joints 
The accessory joints are the costosternal joints an
teriorly, especially those of the first and second 
ribs, and the costovertebral joints posteriorly. The 
accessory joints are not anatomically involved in 
the shoulder joint or shoulder girdle, but dys
function of these joints can interfere with free 
shoulder motion. 

A minor degree of motion also occurs at the 
Angle of Louis, the point where the manubrium 
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jo ins the b o d y of the s t e rnum. There is some 
mot ion here du r ing respiration and wi th abduc
tion of the h u m e r u s . Restriction of mo t ion here 
may affect normal g lenohumera l mot ion . 

• MOTION OF THE SHOULDER 
BONES 

Humerus 

The h u m e r u s moves in the following ways: 

1. Flexion to 180 degrees in the sagittal plane. 
2. Extension to 45 degrees in the sagittal plane. 
3. Abduction to 180 degrees in the coronal plane, 

placing the a rm in the same posi t ion as flex
ion to 180 degrees. 

4. Adduction in the coronal plane, bu t only 
achieved wi th slight flexion or extension to 
clear the t runk . 

5. Horizontal flexion and extension in the hor i 
zontal p lane , after the a rm has been abducted 
to 90 degrees. 

6. Internal and external rotation a r o u n d the long 
axis of the h u m e r u s in the horizontal p lane, 
for a total of 180 degrees. 

7. Circumduction, a combina t ion of movemen t s 
causing the a rm to describe an irregular cone , 
wi th the humera l head moving in a small ir
regular circle and the h a n d moving in a wide 
sweeping circular mot ion . 

Scapula 
Motion of the scapula is essential to normal func
t ioning of the shoulder girdle. The mot ions of 
the scapula are the following: 

1. Elevation, u p w a r d and parallel to the spine, 
and depression, a re turn from elevation (Fig. 
79-4) . 

2. Abduction or protraction away from the spine, 
which is combined wi th a lateral tilt a round 
the thorax (Fig. 79-5) . 

3. Adduction or retraction, moving closer to the 
spine (Fig. 79-6) . 

4. Upward or forward tilt, tu rn ing on a horizon
tal axis so that the posterior surface faces u p 
ward and the inferior angle protrudes . This 
mot ion is accompanied by a longitudinal axis 
rotation of the clavicle (Fig. 79-7) . 

5. Upward and downward rotation in relation to 
the glenoid fossa's elevation or depression: a 
frontal plane rotat ion (Fig. 79-8) . 

The glenoid fossa rotates upward dur ing ab
duct ion, and this movement accomplishes sev
eral impor tan t functions: 

1. The h u m e r u s impinges on the acromial arch 
at 90 degrees. To prevent impingement and 
permit abduct ion to 180 degrees, the scapula 
must rotate. 

2. The fossa moves u n d e r the head of the h u m e 
rus and increases the stability of the joint 
w h e n the arm is elevated, prevent ing a down
ward dislocation. 

• FIG. 79-3 Suprahumeral compression during abduction. 
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• FIG. 79-5 Scapular abduction (protraction). 

3. The fibers of the deltoid, at tached from the 
scapula to the h u m e r u s , contract to abduc t 
the a rm to 90 degrees, a t which point they 
are maximally contracted. As the fossa rotates 
upward , i t mainta ins the deltoid in posi t ion 
for maximal contract ion, allowing the h u m e 
rus to cont inue to 180 degrees. 

• JOINT RHYTHMS AND 
MECHANISMS 

The scapulohumeral rhythm is a free-flowing and 
synchronous movemen t of the scapula and h u 
merus . Dur ing abduct ion , the scapula rotates as 
the h u m e r u s elevates. For every 15 degrees of 
abduct ion , humera l elevation accounts for 10 
degrees and scapular rotat ion accounts for 5 de
grees. Dysfunction of humera l elevation or of 
scapular rotat ion can dis turb this r h y t h m and 
interfere wi th shoulder function. Dysfunction of 
clavicular mo t ion can also interfere wi th this 
rhy thm. 

Glenohumeral movement requires a synchron
ous posterior d o w n w a r d glide of the humera l 

• FIG. 79-4 Elevation and depression of the scapula. • FIG. 79-6 Scapular adduction (retraction). 
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• FIG. 79-7 Scapular elevation with upward tilt. (A) 
Pure elevation. (B) Pure tilt. (C) Coupled motions. 

head dur ing abduc t ion to prevent imp ingemen t 
on the coracoacromial arch. This necessitates an 
external rotat ion of the h u m e r u s to tu rn the 
greater tuberosi ty away from the arch. 

Another mechan i sm indirectly involved in 
shoulder function is the bicipital mechanism. The 
t e n d o n of the long head of the biceps passes 
t h rough a groove be tween the greater and lesser 
tuberosit ies of the h u m e r u s and at taches to the 
r im of the glenoid. The t e n d o n glides th rough 
the groove whenever the h u m e r u s is moved . 
Contract ion of the muscle does not move the 
t endon . Biceps tendini t is , capsulit is, or adhe
sions may prevent free gliding of the t endon and 
interfere wi th normal mot ions . 

The clavicle moves dur ing most shoulder ac
tivity. Dysfunctions in clavicular mot ion can in
terfere wi th normal shoulder movement . The 
combined axial rotat ion of the sternoclavicular 
jo in t (30 degrees) and the acromioclavicular 
jo in t (30 degrees) allows the normal 60 degrees 
of rotat ion of the scapula on full abduct ion of 
the shoulder . 
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• FIG. 79-8 Rotation of the scapula. (A) Downward. 
(B) Upward. 
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Evaluation of the Shoulder 
Eileen DiGiovanna 

As with any medical examination, the first step 
of the evaluation is a good history of the patient's 
symptom. The most common shoulder symp
tom will be pain, with limited motion a close 
second. The questioning must include a history 
of the pain and restriction as well as questions 
regarding trauma, either recent or distant, and 
whether sudden or gradual in onset. The pa
tient's occupation, hobbies, sports activities, and 
posture may be involved in the condition and 
must be considered. 

When evaluating the shoulder girdle during 
the physical examination, it is helpful to have 
an organized plan as with any evaluation. The 
following is a model that the student may follow 
to assure lhat parts of the examination are noi 
overlooked. 

• OBSERVATION 
Observation is the first step in evaluating the 
shoulder girdle. The physician should look for 
a smooth contour and symmetry between the 
two shoulders. Blemishes or signs of trauma, 
such as bruising, swelling, or lacerations, should 
be noted. Comparison should always be made 
to the normal shoulder. 

The ability of the patient to move the shoul
der during routine arm motions, such as remov
ing an article of clothing or during gait, should 
be noted. 

• PALPATION 
The shoulder should then be palpated. This is 
best begun with the physician standing behind 
the patient. Symmetry, smoothness of contour, 

swelling, and tenderness should be noted. Qual
ity of muscle tone should be evaluated. Abnor
mal temperature increases may be noted, espe
cially around the joints. Bony changes of the 
clavicle, humerus, or scapula may be palpated. 

It is helpful to identify significant bony land
marks during this part of the examination. 

• RANGE OF MOTION TESTING 
The range of joint motion should be tested both 
passively and actively, with any restrictions 
noted. A general motion screening is performed 
by asking the patient to raise both arms slowly 
and touch the backs of his hands over the head. 
The physician observes scapular motion and 
symmetry of shoulder, elbow, and wrist angles. 
The inability to perform this test indicates mo
tion restriction in the upper extremity. The areas 
of restriction must then be identified. 

The Apley scratch test is a good method to 
test active range of motion. The patient is in
structed to reach across his chest, over the shoul
der, and touch the opposite scapula. Then he 
reaches behind his back and touches his oppo
site scapula. Finally, he reaches behind his head 
and touches the opposite scapula. These maneu
vers actively test all the ranges of motion in the 
shoulder joint. If one of these maneuvers cannot 
be performed, it is then necessary to identify 
which shoulder motion is restricted and evaluate 
it more carefully. 

The physician should then passively put the 
upper extremity through the ranges of motion. 
This assists in differentiating muscle from joint 
pain or restriction. Passive motion relieves the 
muscle of work so that if they are the source of 

415 
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the pain, the patient will not experience any pain 
they may have noted on active motion. 

• MUSCLE STRENGTH TESTING 
Muscle strength should be tested. Each muscle 
group should be tested individually, e.g., the 
flexors, the extensors, etc. Individual muscles 
may be tested if one group of muscles is found 
to be weak. Muscle weakness may be neurologic 
in origin or from muscle injury, overuse, or lack 
of tone. 

Sensation Testing 
There are no specific neurologic reflexes associ
ated with the shoulder, but sensation testing may 
be helpful if a cervical problem is suspected. Test
ing of the dermatomal patterns of the skin over 
the shoulder and upper arm may be performed 
with a sharp object and wisp of cotton. This is not 
a common part of the shoulder evaluation. 

Special Tests for the Shoulder 
Several specific tests may be used to detect a 
particular shoulder dysfunction. These are de
scribed. 

Arm Drop Test 

The patient's arm is elevated to 90 degrees of 
abduction and released. If there is a tear in the 
rotator cuff muscles, the arm will drop. If the 
tear is partial, by tapping on the arm the physi
cian will cause it to drop. 

Apprehension Test 

This test is for a chronically dislocating shoulder. 
The shoulder is abducted, extended, and exter
nally rotated. Al ihe point where ihe shoulder 
is about 10 dislocate, the patient will appear ap
prehensive. Many patients are already aware thai 
their shoulder dislocates spontaneously and will 
mention this in the history before the examina
tion. 

Yergason Test 

The Yergason test is performed to assess the sta
bility of the biceps tendon in the bicipital groove. 
The physician applies traction to the elbow and 
externally rotates the arm. The patient attempts 
to internally rotate the arm against resistance. If 

the tendon is unstable in the groove, it will pop 
out with a snap, and the patient will experience 
discomfort (Fig. 80-1). 

All patients with a history of shoulder prob
lems must be evaluated for dysfunctions of the 
cervical spine, upper thoracic spine, sternum 
and upper ribs. 

• EVALUATION FOR SOMATIC 
DYSFUNCTION 

In diagnosing somatic dysfunctions involving 
shoulder girdle motion, the clinician must be 
aware that dysfunctions limiting motion reflect 
involvement of multiple joints, muscles, ten
dons, ligaments, the synovium, and the joint 
capsules. Functional anatomic knowledge and 
diagnostic ability should include knowledge of 
the following: 
1. The functioning of accessory and coupled 

motions 
2. The origins and insertions of the shoulder 

muscles 
3. The influence of these muscles on the entire 

spinal column 
4. The relationship of the thorax and rib cage 

to all scapular motion 
5. How the first rib, at its sternal attachment, is 

directly influenced by clavicular and sternal 
motion 

Glenohumeral Joint 
The glenohumeral joint can be evaluated during 
us range of motion testing. Somatic dysfunction 
is diagnosed if there is no pathology of the joint. 
Arthritis, tendonitis, or other pathology may be 
treated with appropriate osteopathic manipula
tion, but most responsive will be true somatic 
dysfunctions. 

Test for Clavicular Motion 
In abduction, the distal end of the clavicle moves 
superiorly and the proximal end moves inferi
orly. The physician tests motion in abduction by 
placing her index finger on the clavicular head 
next to the sternum while the patient is supine, 
the physician then asks the patient to shrug (Fig. 
80-2). A caudad movement should be palpated 
with normal motion at the sternoclavicular joint. 
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• F I G . 80-1 Yergason test. 

• F I G . 80-3 Test for flexion of the clavicle. • F I G . 80-2 Test for abduction of the clavicle. 
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C H A P T E R 

Elbow Anatomic Considerations 
Eileen L. DiGiovanna, Stanley Schiowitz, and Dennis J. Dowling 

T h e elbow links the forearm with the upper arm 
and, in concert with the shoulder, allows motion 
of the hand through space. The elbow functions 
as a ginglymus or hinge joint. It is formed by 
the articulation of the proximal ends of the ra
dius and ulna with the distal end of the humerus. 

The distal end of the humerus articulates with 
the ulna and radius, forming two articulations: 
the humeroulnar, between the trochlea of the hu
merus and the trochlear notch of the ulna, and 
the humeroradial, between the capitellum of the 
humerus and the head of the radius (Fig. 81-1) . 

The motions observed in the elbow joint are 
flexion, extension, and rotation (supination and 
pronation). Flexion and extension are the only 
motions that involve the true elbow joint, the ulna 
with the humerus. The elbow joint has the com
posite motions of elbow flexion, with forearm 
supination, and elbow extension, with forearm 
pronation. Therefore, the superior radioulnar 
joint and its motions complicate, and are part 
of, elbow joint motion. 

Flexion may be active or passive. Active flex
ion ends at approximately 145 degrees and is 
primarily limited by opposition of the contract
ing muscles of the arm and forearm. The range 
of passive flexion is slightly larger as the muscles 
relax and are flattened. There is some restriction 
as well that comes with the approximation of 
the raised coronoid process of the ulna into the 
shallow corollary depression in the humerus. 
Bony opposition and tension in the triceps and 
posterior capsular ligaments also limit flexion. 
The primary flexor muscle is the brachialis, 
which is assisted by the biceps brachii and the 
brachioradialis. 

Extension of the elbow from the anatomic po
sition is limited (5 to 10 degrees) by contact of 
the olecranon process with the fossa, tension in 
the anterior ligament, and resistance of anterior 
muscles. The triceps brachii is the only signifi
cant elbow muscle that functions in extension. 
There is some minor contribution by the ancon
eus. Because most elbow extension is accom
plished by gravity, the triceps functions primar
ily against resistance. 

Besides flexion and extension, the forearm 
can rotate around its longitudinal axis. Rotation 
involves the proximal radioulnar joint of the 
elbow and the distal radioulnar joint, which lies 
above the wrist. These motions are observed 
with the forearm flexed to 90 degrees. 

Supination is the rotary motion that turns the 
palm of the hand toward the ceiling; pronation 
is the rotary motion that turns the palm toward 
the floor. In neutral rotation, the palm faces me
dially with the thumb up. The total range of rota
tion is approximately 180 degrees. Proximally, 
the olecranon process has minor coupled mo
tions during pronation and supination. Supina
tion is accompanied by a slight amount of adduc
tion of the olecranon process while some slight 
amount of abduction occurs during pronation. 

During supination, the interosseous mem
brane between the radius and ulna becomes taut. 
Supination is produced by contraction of the su
pinator and biceps muscles; pronation involves 
the pronator quadratus and pronator teres. The 
pronators are less powerful than the supinators. 

During pronation and supination, the cupped 
radial head rotates about the knob of the capi-

419 
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• F I G . 81-1 Bony articulation of the elbow joint. 

tellum, a rounded portion of the humerus on its 
lateral aspect. It is held in place by the annular 
ligament, which attaches at both ends to the ulna 
and wraps about the neck of the radius. There 
are also secondary motions that accompany 
those of flexion, extension, supination, and pro
nation of the radiohumeral motion. Because of 
the concave-convex relationship, roll and slide 
most typically occur in the same direction when 
the elbow is flexed and extended. There is cou
pled motion of pronation with posterior slide 
and supination with anterior slide. These sec
ondary, minor motions are the ones that become 
restricted in somatic dysfunction. 

• JOINTS 
Humeroradial articulation consists of the concave 
head of the radius articulating with the convex-
shaped capitellum of the humerus. Motion of 
this articulation must accompany humeroulnar 
flexion-extension. This angular motion is ac
companied by ventral and dorsal translatory 
slide of the radius on the humerus: dorsal radial 
slide with extension and ventral radial slide with 
flexion (Fig. 81-2) . Extension stress is the major 
cause of posterior radial head somatic dysfunc
tion. 

The proximal radioulnar articulation consists 
of the cylindrical rim of the head of the radius 
articulating with the radial notch of the ulna. 
The annular ligament encompasses the head of 
the radius and is attached to the anterior and 

• F I G . 81-2 Translatory slide of the radius on the capitulum. Roll and slide occur 
in the same direction. 
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posterior margins of the radial notch. In con
junction with the distal radioulnar articulation, 
its main motions are supination and pronation. 
The axis of these motions is represented by a 
line drawn through the center of the head of the 
radius, with the distal end of the radius swinging 
around and in front of the ulna. The proximal 
end of the ulna moves backward and laterally 
during pronation and forward and medially with 
supination (Fig. 81-3) . This means that the axis 
of rotation of the head of the radius does not 
remain constant. The accessory motions there
fore consist of the previously mentioned dor
sal-ventral radial slide on the capitulum, similar 
motion on the radial notch, and dorsal and ven
tral ulnar slide on the radius. All of these motions 
may contribute to somatic dysfunctions. 

The joint capsule and several ligaments sup
port the elbow joints. Maintaining the most sup
port and resisting valgus and varus strains are 
the medial and lateral collateral ligaments, re
spectively. Other anatomical considerations in

clude the relatively weaker contribution to flex
ion of the flexor muscles of the wrist and hand 
originating from the supracondylar ridge of the 
medial humerus. The wrist and hand extensor 
muscles originate from the lateral supracondylar 
ridge of the humerus. Several nerves pass from 
the proximal arm to the hand through the elbow 
region. Most notable are the ulnar nerve passing 
through a groove in the humerus and the median 
nerve that passes between the two heads of the 
pronator teres muscle in the antecubital fossa. 

• CARRYING ANGLE 

When the arm is in the anatomic position, the 
upper arm and the forearm form an angle at the 
elbow, with the forearm directed away from the 
body in a valgus position. This is known as the 
carrying angle and is normally greater in women 
than in men (10 to 15 degrees in women, 5 de
grees in men). If the carrying angle exceeds 15 
degrees, it is called cubitus valgus. A decrease or 

F I G . 81-3 Supination to pronation. The radial head tilts downward and laterally. 
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reversal  is  known  as  cubitus  varus  or  ʺgunstockʺ 

deformity. 

 

■ SOMATIC DYSFUNCTION 

Somatic  dysfunctions  can  involve  contraction  of  the 

related muscles, compression of  the neural elements, 

strain  of  the  ligamentous  aspects,  and  restriction 

primarily  of  the  secondary  motions  of  the  joint 

components.  The  radial  head  typically  entails 

posterior  or  anterior  dysfunctions  and may  involve 

the  muscles,  the  annular  ligament,  and  the  lateral 

collateral  ligament.  The  humero‐olecranon 

dysfunctions  can  involve  the  muscles,  the  medial 

collateral  ligament,  and  can be  related  to  symptoms 

involving  the  ulnar  nerve.  Restriction  of  elbow 

extension  (flexion  dysfunction)  and  supination  can 

involve  the  flexor muscles  and  compression  of  the 

median nerve. An extension dysfunction most likely 

will  require  treatment  of  the  triceps  component. 

Because  of  the  overlapping  of  structures  of  the 

region,  including  the  nerves,  fascia,  and  especially 

the muscles  that  cross  two  joints,  the  search  for  the 

cause  of  dysfunction  most  frequently  involves  the 

adjacent regions of the shoulder and wrist/hand. 
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C H A P T E R 

Evaluation of the Elbow 
Eileen L. DiGiovanna 

A history of the elbow problem should be 
taken first. A pain history is essential if that is 
the chief symptom. The elbow is important in 
various arm movements and restriction of mo
tion may be the primary symptom. A history 
of trauma, acute or chronic, should be noted. 
Occupation, hobbies, sports activities, and ac
tivities of daily living should be evaluated. This 
must be followed by a thorough examination of 
the elbow as well as the joints above and below 
it. 

• OBSERVATION 
The elbow should be examined first by observa
tion. The carrying angle of the elbow should be 
noted, as should any swelling, which may be 
diffuse or localized to the olecranon bursa poste
riorly. Signs of old or new trauma should be 
noted, such as scars, abrasions, bruises, and the 
like. 

• PALPATION 
The soft tissues and bony structures are then 
palpated to evaluate the integrity of the bones 
and the presence of any tenderness, masses, 
asymmetries, or crepitus. Any temperature 
changes should be noted, especially over the 
bursa and around the joints. Bony landmarks 
should be identified and compared between el
bows. Swelling, especially over the olecranon 
bursa, should be noted. The olecranon bursa 
should not be palpable unless it is filled with 
fluid or thickened. 

The ulnar nerve may be palpated in the 
groove between the medial epicondyle and the 

olecranon. The physician checks for scar tissue 
around the nerve that might compromise it. 

Range of Motion Testing 
Range of motion should be checked actively and 
passively. Extension is minimal because of bony 
impingement. Flexion will be limited by the size 
of the biceps muscle. Besides the gross motions 
of flexion, extension, supination and pronation, 
the motion of the head of the radius must be 
evaluated as it glides on the lateral ulna. The 
motions of abduction and adduction of the ulna 
on the humerus should be evaluated. 

Muscle Strength Testing 
The muscle strength of each muscle group 
should be tested and, if found to be weak, the 
individual muscle strength should be evaluated. 
Muscle groups to be tested are flexors, extensors, 
pronators, and supinators. 

Neurologic Examination 
The skin around the elbow and in the forearm 
may be tested for sensation. This is especially 
important with complaints of paresthesias or 
numbness. 

When examining the elbow, it may be appro
priate to test the deep tendon reflexes at the 
elbow and forearm. This is most commonly per
formed to rule out the compression/impinge
ment of the nerves exiting from the foramina of 
the cervical spine. 

1. Biceps reflex: elicited by tapping the biceps 
tendon in the antecubital fossa: tests primar
ily C5. 
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2. Brachioradialis reflex: elicited by tapping 
the tendon on the lateral aspect of the lower 
forearm above the wrist: tests C6. 

3. Triceps reflex: elicited by tapping the triceps 
tendon on the posterior arm just above the 
olecranon: tests C7. 

• SPECIAL TESTS 
1. Tinel test: This is performed by tapping over 

the ulnar nerve as it passes between the ole
cranon and medial epicondyl. Marked sensi
tivity may be indicative of a neuroma or in
flammation of the ulnar nerve. 

2. Tennis elbow test: This test is performed by 
stabilizing the forearm. Instruct the patient 
to make a fist and extend his wrist. Press 
against the dorsum of the patient's hand as 
he resists. When tennis elbow (lateral epicon
dylitis) is present, the patient will experience 
pain at the lateral epicondyle. 

3. Ligamentous stability: It may be necessary to 
test the elbow for ligamentous stability. This 
is performed by placing first a valgus stress 
and then a varus stress on the elbow, using 
one hand as a fulcrum and the other as an 
opposing force. 

• EVALUATION FOR SOMATIC 
DYSFUNCTION 

Adduction/Abduction of the Elbow 
Adduction and abduction are accessory rocking 
motions of the upper part of the ulna on the 
trochlea of the humerus. Abduction is an acces
sory motion of pronation. Adduction is an acces
sory motion of supination. 

The patient's elbow is semi-flexed approxi
mately 45 degrees. The physician palpates the 
articulation by placing a finger on the dorsal as
pect of the radial and ulnar sides of the olecra
non, then tries to palpate into the trochlea. With 
his other hand, the physician grasps the patient's 
forearm and, starting from a neutral position, 
fully supinates the forearm, inducing a rocking, 
adduction motion of the ulna. Reversing the 
forearm motion into full pronation induces a 
rocking abduction motion. The elbow is tested 
for restriction of either motion. 

Radial Head Motion 

The radial head is palpated by flexing and ex
tending the elbow. The physician grasps the ra
dial head and moves it in an anterior direction 
and in a posterior direction, noting any restric
tion to either motion. Posterior glide of the ra
dius is coupled with pronation/extension and 
anterior glide is coupled with supination/flexion. 

The most common dysfunction is a posterior 
radial head. This is diagnosed from the ability 
to move the radial head dorsally with restriction 
of motion ventrally. An anterior radial head is 
restricted in motion dorsally and free motion 
ventrally. 
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C H A P T E R 

Wrist and Hand Anatomic 
Considerations 
Eileen E. DiGiovanna, Stanley Schiowitz, and Dennis J. Dowling 

• THE WRIST 
Bones 
The wrist or carpus is the distal articulation of 
the radius and the articular disk with the proxi
mal row of carpal bones. The disk joins the ulna 
and radius and lies between the ulna and the 
proximal row of carpal bones. Laterally to medi
ally, these bones are the scaphoid (navicular), 
lunate, and the triquetrum. A small bone, the 
pisiform, lies slightly anterior to the triquetrum. 

The wrist joint consists of fifteen bones, each 
with multiple articulations. A good example is 
the capitate bone, which articulates with the sec
ond, third, and fourth metacarpals and with the 
lunate, scaphoid, trapezoid, and hamate bones 
(Fig. 83-1) . The wrist acts as a functional unit, 
exhibiting flexion, extension, adduction (ulnar 
deviation), abduction (radial deviation), and cir
cumduction. 

Joints 
The articular complex of the wrist can be divided 
into three functional units: 

1. The radiocarpal joint, consisting of the distal 
end of the radius articulating with the scaph
oid and lunate 

2. The midcarpal joint, consisting of the com
bined articulations between the proximal and 
distal rows of the carpal bones (Fig. 83-2) 

3. The ulnomeniscotriquetral pseudojoint, con
sisting of the distal end of the ulna, the trique-
trium, and the meniscus between the two 

The movements that occur at the radiocarpal 
and midcarpal joints can be considered together 
because these joints act as a combined mecha
nism. Flexion involves the combined motion of 
both units, with midcarpal motion somewhat 
greater than radiocarpal motion. The roles are 
reversed in extension: radiocarpal motion is 
greater (Fig. 83-3) . In adduction, most of the 
motion occurs at the radiocarpal and the ulno
meniscotriquetral joints. Abduction involves pri
marily the midcarpal joint. There is a complex 
torsion movement of the carpal bones about 
their long axes during abduction and adduction. 
Circumduction of the hand is not axial rotation, 
but a series of movements: flexion followed by 
adduction, extension, and abduction, or the 
same movements in reverse order. 

The wrist moves in two planes. In the sagittal 
plane, it flexes to approximately 85 degrees and 
extends to approximately 45 degrees. Flexion 
and extension appear to occur around more than 
one axis. In the coronal plane, the wrist moves 
into abduction (radial deviation) and adduction 
(ulnar deviation). Abduction is approximately 
15 degrees and adduction 45 degrees. Pronation 
and supination occur at the radioulnar joint and, 
combined with flexion, extension, abduction, 
and adduction, permit circumduction so that the 
hand can lie in any plane. 

Accessory movements are greatest at the radi-
oscaphoid and radiolunate articulations. These 
movements are ventral-dorsal slide, axial rota
tion, slight side-to-side slide, and long-axis trac-
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• F I G . 83-1 Bony articulations of the wrist. 

tion. Similar accessory motions can be found at 
all carpal articulations, but in greatly diminished 
degrees. 

The close-packed position of the wrist is full 
extension. Falling on the wrist in this position 
will readily cause fracture. In a relaxed, loosely 
packed position, the joints are relatively mobile. 
For the performance of any task involving wrist 
action, the articulations must enter into a combi
nation of interdependent locked positions, creat
ing a solid structure that can bear the strain of 
torsional motion. In turning a doorknob, for ex
ample, the wrist joint changes from a sack of 

• F I G . 83-2 Midcarpal joint of the wrist. 

loose bones into a solid functional unit for the 
transmission of force. 

A nearly infinite number of partially close-
packed positions of the wrist articulation can be 
created by muscle contraction and tightening of 
the ligaments. The close-packed articulation 
transmits force to the end of its total unit. Acting 
as a lever, it produces maximum force impact at 
one end, which would be the first "open pack" 
articulation. Somatic dysfunctions may easily 
develop in this manner, without sustaining di
rect trauma to the joint involved. 

Muscles 

The wrist is moved by four groups of muscles: 

1. Flexor carpi ulnaris: flexes the wrist and ad-
ducts the hand. 

2. Extensor carpi ulnaris: extends the wrist 
and adducts the hand. 

3. Flexor carpi radialis and palmaris longus: 
flex the wrist and abduct the hand. 

4 Extensor carpi radialis longus and brevis: 
extend the wrist and abduct the hand. 

The bodies of these muscles lie close to the 
elbow, and the corresponding tendons are long, 
passing down the forearm to attach to the wrist. 
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• F I G . 83-3 Major wrist joint motion. 

Tunnels 
The carpal bones form an arch spanned by the 
flexor retinaculum. The concavity of the arch lies 
on the palmar surface between the bones and 
the transverse ligament (the flexor retinaculum) 
and is called the carpal tunnel. Through this tun
nel pass the tendons of the wrist and finger flex
ors and the median nerve. It is the site of origin 
of the thenar and hypothenar muscles. 

Another tunnel, the tunnel of Guy on, is formed 
by the ligament attaching the hook of the hamate 
and the pisiform. Through this tunnel pass the 
ulnar nerve and artery. 

These two tunnels in particular are significant 
in that each contains a major nerve to the hand, 
which has a small diameter space through which 
the nerve passes. Tendons of the wrist and fin
gers occupy the greater part of that space. This 
makes impingement of the nerve a possibility 
when the diameter is narrowed by swelling, dis
placement of a bone, fibrous bands, or scar 
tissue. 

Anatomic Snuffbox 
On the lateral aspect of the wrist is a small 
depression known as the anatomic snuffbox. The 
floor of the snuffbox is the scaphoid or navicular 
bone. It lies distal to the radial styloid and be
comes prominent when the thumb is maximally 

extended. The abductor pollicis longus, the ex
tensor pollicis brevis, and the extensor pollicis 
longus tendons bound it. This area will be tender 
to palpation if there is a fracture of the scaphoid. 

• THE HAND 
The human hand is prehensile to a degree not 
attained in other species. Only in humans can 
the thumb be brought into opposition with each 
of the other fingers. This is a remarkable organ 
of sense, capable of measuring thickness and dis
tance as well as perceiving light touch and tem
perature. The delicate movements of the hand 
allow grasping and fine movements. 

Bones and Joints 
The hand consists of five metacarpal bones that 
articulate proximally with four carpal bones in 
the distal row. The second and third metacarpals 
remain relatively fixed while the first, fourth, and 
fifth move around this fixed segment. The five 
metacarpals articulate distally with the proximal 
phalanges of the fingers. These are usually con
sidered ginglymus or hinge joints. They permit 
flexion-extension, abduction, adduction, and 
circumduction. 

An extensor tendon lies along the dorsal as
pect of each joint, and there are fibrocartilagi
nous plates over the palmar surface, known as 
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palmar or volar plates. These plates lie between 
the joint and the flexor tendons. 

Each finger, except the thumb, has a proximal 
and a distal interphalangeal joint. Because there 
are only two phalengeal bones in the thumb, 
there is only one joint. The interphalangeal joints 
are hinge joints, allowing flexion and extension 
with some axial rotation. 

With the exception of the thumb, the move
ments of the carpometacarpal articulations con
sist almost exclusively of flexion-extension and 
abduction-adduction. The accessory motions 
are dorsal-ventral slide, axial rotation, and long-
axis traction. These either occur when the struc
tures conform to the shape of an object or are 
passively introduced. The thumb has a sellar ar
ticulation, permitting the motions of flexion-ex
tension, abduction-adduction, rotation, and cir
cumduction. The accessory motions are axial 
rotation and long-axis traction. 

The intermetacarpal joints are limited to 
slight gliding of one on another. The accessory 
motion is axial rotation. The metacarpopha
langeal articulations have the following move
ments: flexion-extension, adduction-abduc
tion, limited rotation, and circumduction. The 
accessory motions are axial rotation, dor
sal-ventral slide, and long-axis traction. 

The interphalangeal joints are limited to flex
ion-extension motions. Flexion is usually ac
companied by a conjunct rotation to assist in 
thumb-finger approximation. The accessory 
motions are dorsal-ventral slide, abduction-ad
duction, axial rotation, and long-axis traction. 
The early motion dysfunctions caused by ar
thritic involvement of the hands are manifested 
in loss of accessory motions. 

Muscles 
The muscles of the fingers lie in the forearm. The 
tendons cross the wrist with the wrist muscle 
tendons. The flexor muscles cross the palm 
through numerous fibro-osseous tunnels. The 
extensor tendons pass along the dorsum of the 
hand through fewer tunnels. The flexor arid ex
tensor muscles are all extrinsic muscles. 

Intrinsic muscles include the interosseous 
and lumbrical muscles. In addition to assisting 
with flexion and extension, they abduct and ad-

duct the fingers. At the base of the thumb on 
the palmar surface is the thenar eminence, which 
is made up of the intrinsic muscles of the thumb: 
the adductor pollicis, opponens pollicis, abduc
tor pollicis brevis, and flexor pollicis brevis. 
These muscles are innervated by the median 
nerve. The thenar eminence atrophies when the 
median nerve is trapped, as in carpal tunnel syn
drome. On the medial aspect of the palm, at the 
base of the fifth digit, is the hypothenar eminence, 
which contains three muscles: the flexor digiti 
minimi, abductor digiti minimi, and opponens 
digiti minimi. 

Prehensile Motions of the Hand 
The skin over the palm of the hand is thicker 
than over the dorsum and is firmly attached to 
the fascia at the palmar creases. This permits the 
hand to grasp objects securely. Also important 
to know is the ability of the hand to change shape 
to conform to the object being grasped. It can 
flatten and spread out to conform to a flat surface 
or it can form a hollow cup-like depression. 

According to Kapandji, there are six ways in 
which the hand can grasp objects: the thumb is 
involved in four kinds of prehensile motions. 

1. Prehension by terminal opposition is the 
finest and most precise form of grasp. The tip 
of the finger pad or fingernail makes contact 
when the thumb and index finger grasp a thin 
object. 

2. Prehension by sub terminal opposition is 
the most common form of grasp. The object 
is held between the pads of the thumb and 
index fingers. 

3. In prehension by subterminolateral oppo
sition, the pad of the thumb holds an object, 
such as a coin, pressed against the radial sur
face of the first phalanx of the index finger. 

4. Palmar prehension is used to grasp heavy, 
relatively large objects. The entire hand is 
wrapped around the object. The thumb op
poses the force of the other four fingers. 

5. Prehension by digitopalmar opposition en
tails grasp of a small-diameter object by the 
fingers pressing against the palm. The thumb 
is not involved. 

6. Prehension between lateral aspects of the 
fingers is exemplified by holding a cigarette. 
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This grip is weak, and the object must be 
small. The thumb is not involved. 

Somatic Dysfunctions 
As with many of the arthritic conditions, the pri
mary dysfunction of the wrist and hand occur 
with the secondary motions more than the pri
mary motions. Some dysfunctions of the carpal 
joints occur involving multiple joints. One of the 
most typical of the carpal dysfunctions involves 
restriction of glide of the lunate bone. It tends 
to have a preferential glide into the ventral direc
tion and can contribute to the narrowing of the 
space of the carpal tunnel. The dysfunctions of 

the metacarpals can be addressed, but note 
should be taken of the immobile second and very 
nearly so third metacarpals as not being dysfunc
tions. 
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C H A P T E R 

Evaluation of the Wrist and Hand 
Eileen L. DiGiovanna 

The wrist and hand are an important part 
of a person's ability to function in activities of 
daily living. Any pain, dysfunction, or disability 
requires a careful and thorough evaluation of 
the area. This examination may include the 
forearm and even other joints of the upper 
extremity and neck. As with other joints of 
the upper extremity, a history of the symptom 
and related information is the first step in the 
evaluation process. Then the examination may 
proceed. 

• OBSERVATION 
The hand should be observed while in use, such 
as while unbuttoning a shirt, and at rest. At rest, 
the hand should lie in slight flexion with mild 
extension at the wrist. The presence of all fingers 
should be noted. 

Any joint or soft tissue swelling should be 
noted. Infection may spread rapidly through the 
soft tissues of the hand so signs of inflammation 
such as swelling should be evaluated. Fusiform 
swelling of the proximal interphalangeal joints is 
indicative of rheumatoid arthritis. Discrete bony 
nodules on the distal interphalangeal joints are 
called Heberden's nodes and are indicative of os
teoarthritis. Rheumatoid arthritis of the hands 
may cause other notable deformities, including 
a swan's neck deformity or ulnar deviation 

The nails should be inspected for clubbing, 
color (abnormal pallor or cyanosis), or infection 
around the edges (paronychia). Calluses of the 
finger pads should be noted. Any atrophy of the 
thenar or hypothenar areas should be noted. 

• PALPATION 
The wrist and hand joints should be palpated 
for swelling, asymmetries, and tenderness. The 
skin of the wrist and hand should be evaluated 
for temperature and moisture changes. Tendons 
or joints may be tender. The anatomic snuffbox 
should be palpated. In case of trauma, any ten
derness in this area should be noted, because 
the navicular is the most commonly fractured of 
the carpal bones. 

The tunnels across the dorsum of the wrist 
should be palpated for swelling or tenderness. 
The volar tunnels should be similarly evaluated. 
Ganglia may occur in the tendon sheaths. These 
are firm, sometimes tender, nodules that are gen
erally benign and of no significance but may be 
of concern to the patient. 

Range of Motion Testing 
The wrist should be put through the ranges of 
flexion, extension, ulnar deviation, and radial 
deviation. Ulnar deviation should be greater 
than radial. These should be performed both 
passively and actively. 

All joints should be put through their passive 
range of motion and the patient asked to demon
strate active range of motion. The digits are eval
uated together and individually. The fingers and 
thumb should be flexed and extended, and fin
ger abduction and adduction should be tested. 
When the patient touches the thumb to the tip 
of each of the other fingers, the wrist should flex, 
extend, abduct, and adduct. 
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Muscle Strength Testing 
A general screening of hand strength is to ask the 
patient to squeeze two or three of the examiner's 
fingers. If a weakness is found, each finger flexor 
is tested individually. The extensors are checked 
by trying to force the fingers into flexion against 
the patient's resistance. 

To test the intrinsic muscles, the patient 
spreads his fingers while the examiner tries to 
close them. Then the patient tries to close his 
fingers against the examiner's resistance. 

The pinch mechanism is tested by having the 
patient form an "O" with his thumb and index 
finger as the examiner hooks his fingers into the 
"O" and tries to pull it apart. 

Wrist flexion and extension strength should 
be tested with the hand made into a fist. 

Sensation Testing 
The peripheral nerves may be tested for sensa
tion at the following sites: 

1. Radial nerve: dorsum of web space between 
thumb and index finger 

2. Median nerve: tip of index finger 

3. Ulnar nerve: tip of fifth finger 

The dermatome levels are the following: 

1. C6: thumb and index finger and lateral palm 
2. C7: middle finger 

3. C8: fourth and fifth fingers and medial palm 

• SPECIAL TESTS 
Bunnel-LUtler test evaluates the tightness of the 
intrinsic muscles of the hand. The metacarpo
phalangeal joint is held in extension and the pa
tient tries to move the proximal interphalangeal 
joint into flexion. If the proximal interphalangeal 
joint does not flex, then the intrinsic muscles are 
tight or the joint capsule is contractured. The 
metacarpophalangeal joint is rested briefly and 
then retested. If the proximal interphalangeal 
joint still cannot flex, the problem is in the joint 
capsule. 

Allen test evaluates functioning of the medial 
and ulnar arteries. Occlude the two arteries and 
have the patient open and close his fist. The palm 
should be pale. Release one artery and the hand 
should flush. Repeat with the other artery. 

Phalen's test is for carpal tunnel syndrome. 
The patient flexes the wrists and presses the 
backs of his hands together. He holds this posi
tion for a minute. In carpal tunnel syndrome this 
will produce pain or paresthesias in the affected 
hand (Fig. 84 -1 ) . 

Tine! sign: by tapping over the volar carpal 
ligament, pain or paresthesias may be produced 
over the distribution of the median nerve in a 
case of carpal tunnel syndrome (Fig. 84 -2 ) . 

• FIG. 84-2 Tinel sign at the wrist and elbow. 

• FIG. 84-1 Phalen's test. 
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Finkelstein test is used to rule out de Quer-
vain's disease. The patient closes his fingers 
around his thumb and then ulnar deviates his 
wrist. Pain along the lateral wrist is a positive 
test. 

• EVALUATION FOR WRIST 
SOMATIC DYSFUNCTION 

Gross motion is tested in flexion, extension, and 
radial and ulnar deviation. Both passive and ac
tive techniques may be used. 

Somatic dysfunction of the wrist permits mo
tion toward the dysfunction; motion away from 
the dysfunction will be restricted. The technique 
described may be used to test motion of the ra-
dionavicular joint and each of the intercarpal 
joints. It may also be used to test the carpometa
carpal and metacarpophalangeal joints. 

1. Physician position: seated facing the pa
tient. 

2. Technique: 
a. The physician grasps the bones adjacent 

to the joint to be tested between his thumb 
and forefinger. 

b. The bones are moved through their range 
of motion and any restriction is noted. 

c. The motions tested are gliding in all direc
tions and long-axis traction. 

Gross motion is tested in flexion, extension, 
and radial and ulnar deviation. Both passive and 
active techniques may be used. 

• TESTS FOR HAND SOMATIC 
DYSFUNCTION 

1. Physician position: seated facing the pa
tient. 

2. Technique: 
a. The physician grasps the bones adjacent 

to the joint being tested between his 
thumb and index finger. 

b. The bones are moved through their range 
of motion as gentle traction is applied. 
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C H A P T E R 

Muscle Energy Treatment of the 
Upper Extremities 
Eileen L. DiGiovanna and Dennis J. Dowling 

M u s c l e energy may be applied efficiently and 
effectively to the upper extremity joints. It is use
ful as a primary treatment and as a preparatory 
technique for high-velocity low-amplitude tech
niques. 

• SHOULDER GIRDLE 

Glenohumeral Joint Restriction 

Please see the isometric resistance modification 
of the Spencer techniques in Chapter 88. 

Restricted Abduction of the 
Sternoclavicular Joint (Adduction 
Dysfunction) 

1. Patient position: supine. 
2. Physician position: standing at the side of 

the table, next to the affected shoulder. 
3. Technique: 

a. The physician places one hand on the 
proximal clavicular head. With her other 
hand, she grasps the patient's wrist and 
holds the arm extended and internally ro
tated (Fig. 85-1) . 

b. The patient is instructed to raise his arm 
against the physician's hand, hold it in po
sition for 3 to 5 seconds and then relax. 
The physician provides isometric resis
tance against each patient effort. 

c. The joint can be brought into the barrier 
direction after each effort. 

d. The technique is repeated twice more and 
the joint motion is reassessed. 

Restricted Flexion of the 
Sternoclavicular Joint (Extension 
Dysfunction) 

1. Patient position: supine. 
2. Physician position: standing at the side of 

the table, next to the affected shoulder. 
3. Technique: 

a. The physician places one hand on the 
restricted clavicle and with the other 
reaches behind the axilla to cover the 
scapula. 

b. The patient holds the physician's shoul
der with the hand of the affected side 
(Fig. 85-2) . 

c. The physician flexes the clavicle toward 
the manubrium until movement is pal
pated in the sternoclavicular joint. This is 
performed by straightening the body and 
pulling the scapula anteriorly. 

d. The patient is instructed to pull his shoul
der down, hold this position for 3 to 5 
seconds and then relax. The physician 
provides isometric resistance against each 
patient effort. 

e. The joint can be brought into the barrier 
direction after each effort. 

f. The maneuver is repeated twice more. The 
joint motion is reassessed. 
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• FIG. 85-1 Muscle energy treatment for restricted ab
duction of the sternoclavicular joint. 
• ELBOW 
Abduction (Pronation) 
Dysfunction—Adduction 
(Supination) Restriction 
1. Patient position: seated or supine. 
2. Physician position: standing or seated at the 

side of the table. 
3. Technique: 

a. The physician places the patient's flexed 
elbow into full supination. 

• FIG. 85-2 Muscle energy treatment for restricted flex
ion of the sternoclavicular joint. 

b. The patient gently tries to pronate his fore
arm against the physician's equal, restrain
ing, isometric force. 

c. This position is held for 3 to 5 seconds 
and then the patient relaxes. 

d. The joint can be brought into the barrier 
direction after each effort. 

e. The technique is repeated twice more. The 
joint motion is reassessed. 

Adduction (Supination) 
Dysfunction—Abduction (Pronation) 
Restriction 

1. Patient position: seated or supine 
2. Physician position: standing or seated at the 

side of the table. 
3. Technique: 

a. The physician places the patient's flexed 
elbow into full pronation. 

b. The patient gently tried to supinate his 
forearm against the physician's equal, re
straining isometric force. 

c. The position is held for 3 to 6 seconds and 
then the patient relaxes. 

d. The joint can be brought into the barrier 
direction after each effort. 

e. This maneuver is repeated twice more. 
The joint motion is reassessed. 

• WRIST 

Wrist Dysfunction in Radial 
Deviation—Wrist Restriction in 
Ulnar Deviation 

1. Patient position: seated or supine 
2. Physician position: standing or seated at the 

side of the table. 
3. Technique: 

a. The joint is moved into ulnar deviation to 
the barrier to motion. 

b. The patient is asked to push toward the 
radial aspect as the physician provides iso
metric resistance. 

c. This position is held for 3 to 5 seconds, 
then released. 

d. The joint is moved to its new barrier. 
e. The maneuver is repeated three or four 

times. The joint motion is reassessed. 
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Wrist Dysfunction in Ulnar 
Deviation—Restriction in Radial 
Deviation 
1. Patient position: seated or supine 
2. Physician position: standing or seated at the 

side of the table. 
3. Technique: 

a. The joint is moved into radial deviation to 
the barrier to motion. 

b. The patient is asked to push toward the 
ulnar aspect as the physician provides iso
metric resistance. 

c. This position is held for 3 to 5 seconds 
and then released. 

d. The joint is moved to its new barrier. 
e. The maneuver is repeated three or four 

times. The joint motion is reassessed. 

Other restricted motions of the wrist or hand 
may be treated in a similar fashion by taking the 
joint to the barrier to motion, having the patient 
push against isometric resistance toward the 
freedom of motion, relax, and repeat the process 
three times. Any muscle energy technique may 
be followed by a passive stretch. 
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C H A P T E R 

Counterstrain of the Upper 
Extremities 
Eileen L. DiGiovanna 

• SHOULDER 
Tender Point Locations 
The common anterior tender points for the 
shoulder (Fig. 86-1) are the following: 

1. Anterior acromioclavicular: anterior surface 
of distal clavicle 

2. Long head of biceps: over the tendon 
3. Short head of biceps: inferolateral to the cora-

coid process 

The posterior tender points (Fig. 86-2) are 
the following: 

1. Posterior acromioclavicular: behind the lat
eral end of the clavicle 

2. Supraspinatus: in the supraspinatus fossa 

The following lie in the axilla: 

1. Subscapularis tender point: on the anterior 
surface of the scapula 

2. Latissimus dorsi tender point: deep in the ax
illa on the medial surface of the humerus 

Anterior Acromioclavicular Tender 
Point 
1. Patient position: supine. 
2. Physician position: at the side of the table 

opposite the tender point. 
3. Technique: The tender point is monitored as 

the arm is adducted across the chest 30 to 
50 degrees and slightly internally rotated. 
The physician applies traction by pulling on 
the arm at the wrist (Fig. 86-3) . The position 
is maintained for 90 seconds, then the arm is 

returned to a neutral position and the tender 
point is re-assessed. 

Long Head of Biceps Tender Point 
1. Patient position: supine. 
2. Physician position: at the side of the table, 

next to the tender point and facing the head 
of the table. 

3. Technique: The patient's arm is supinated 
and flexed to 90 degrees at the elbow and 
shoulder. The physician applies downward 
pressure at the elbow along the humerus to the 
monitoring finger (Fig. 86-4) . The position is 
held for 90 seconds, then the arm is returned 
to a neutral position and re-assessed. 

Short Head of Biceps Tender Point 
The short head of biceps tender point is treated 
in the same manner as the long head, except 
that some fine-tuning into adduction is needed. 
Some internal rotation may be added for com
fort. 

Posterior Acromioclavicular Tender 
Point 
1. Patient position: prone. 
2. Physician position: at the side of the table 

opposite the tender point. 
3. Technique: The patient's arm is adducted 

across his back. The physician applies trac
tion by pulling at the wrist (Fig. 86-5) . The 
position is held for 90 seconds, then the arm 
is returned to a neutral position and the 
tender point re-assessed. 

4 3 6 
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FIG. 86-1 Location of the anterior tender points of the shoulder girdle. 

• FIG. 86-2 Location of posterior tender points of the shoulder girdle. 
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• FIG. 86-3 Counterstrain treatment for an anterior 
acromioclavicular tender point. 

• FIG. 86-4 Counterstrain treatment for a tender point 
of the long head of the biceps. 

• FIG. 86-5 Counterstrain treatment for a posterior 
acromioclavicular tender point. 

• FIG. 86-6 Counterstrain treatment for a supraspinatus 
tender point. 
Supraspinatus Tender Point 
1. Patient position: supine. 
2. Physician position: at the side of the table 

next to the tender point. 
3. Technique: The patient's arm is flexed and 

abducted to 120 degrees. The humerus is 
markedly externally rotated. The muscle 
should become very soft in this position 
(Fig. 86-6) . After the 90 seconds, the arm 
is returned to a neutral position and the 
tender point is reassessed. 

Subscapularis Tender Point 
1. Patient position: supine. 
2. Physician position: at the side of the table 

next to the tender point. 
3. Technique: The patient's arm is held poste

riorly over the side of the table and toward 
his feet. His arm is internally rotated. No trac
tion is applied. The position is maintained 
for 90 seconds, then the arm is returned to 
a neutral position and the tender point is re
assessed. 

Latissimus Dorsi Tender Point 
The latissimus dorsi tender point is treated in the 
same manner as the subscapularis tender point 
except that traction is applied along the length 
of the arm. After 90 seconds, the arm is returned 
to a neutral position and the tender point is re
assessed. 
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• ELBOW 
The tender points associated with the elbow are 
shown in Figure 86-7. Radial head or lateral epi-
condyle tender points may be treated in the same 
manner. 

Radial head/lateral epicondyle 
tender points 
1. The elbow is held in full extension. This may 

be over a fulcrum of the table edge or the 
physician's hand or knee. 

2. The arm is then supinated and abducted with 
varying amounts of force. 

3. The position is maintained for 90 seconds, 
then the arm is returned slowly to a neutral 
position and the tender point reassessed. 
(Fig. 86-8) . 

Coronoid Tender Points 
1. The elbow is fully flexed. 
2. The forearm is pronated and abducted gently. 
3. The position is held for 90 seconds, then the 

arm is slowly returned to a neutral position. 
The tender point is re-assessed. 

• FIG. 86-8 Counterstrain treatment of lateral epicon
dyle or radial head tender point. 

Olecranon 
The elbow is hyper extended and the forearm is 
abducted slightly and supinated. 

• WRIST 
The locations of the tender points associated 
with the wrist are shown in Figure 86-9 and 
Figure 86-10 . All of these tender points respond 
to extending (posterior points) or flexing (ante-
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• FIG. 86-9 Dorsal tender points of wrist and hand. 

• FIG. 86-10 Ventral tender points of wrist and hand. 

• FIG. 86-11 Counterstrain treatment of dorsal tender • FIG. 86-12 Counterstrain treatment of ventral tender 
points of the wrist using extension of the wrist. points of the wrist using flexion of the wrist. 

Pthomegroup

www.Pthomegroup.com


CHAPTER 86 • COUNTERSTRAIN OF THE UPPER EXTREMITIES 4 4 1 

rior points) the wrist over the tender points 
(Figs. 86-11 and 86-12) . It may be helpful to 
ulnar deviate and pronate the wrist for the more 
medial tender points and radial deviate and supi-
nate the wrist for more lateral ones. Each posi
tion is held for 90 seconds, and then the hand 
is returned to a neutral position and the tender 
point is re-assessed. 

• HAND 
The locations of the tender points associated 
with the hand are shown in Figures 86-9 and 
86-10. 

Carpometacarpal Joint 

A tender point of the first carpometacarpal joint 
that is associated with pain and weakness of the 

thumb is treated by markedly rotating the thumb 
toward the palm, with a slight amount of flexion. 

Interossei Tender Points 
The tender points for the interossei muscles may 
be associated with either flexion or extension 
(anterior or posterior). The anterior or volar in
terossei tender points are treated by flexing the 
joint and applying some traction. The posterior 
or dorsal carpometacarpal tender point is treated 
by extending the joint and applying traction. 
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C H A P T E R 

Facilitated Positional Release of 
the Upper Extremities 
Stanley Schiowitz 

• SHOULDER 
Muscle Hypertonicity (Point 
Tenderness) of the Shoulder Region 
(Right) 

1. Patient position: Supine on the table, with 
arms at the side. 

2. Physician's position: Standing on the right 
side of the table, facing the patient's head. 

3. Technique: 
a. The physician places one finger of his right 

hand on the hypertonic muscle to monitor 
the motion and tissue changes. 

b. The physician uses his left hand to flex the 
patient's right shoulder to 90 degrees. 

c. The physician pushes the patient's right 
elbow down toward the table, causing a 
compressive force felt at the monitoring 
finger. 

d. The physician places the patient's shoul
der into adduction and internal rotation 
until motion and tissue softening is felt 
at his monitoring finger. He should feel 
release of the hypertonicity (Fig. 87-1) . 

e. Hold the position for 3 to 5 seconds, re
lease, and reevaluate. 

Note: If the hypertonic muscle is located 
above the mid-line of the shoulder joint, the flex
ion used is reduced accordingly. If the hyper
tonic muscle is located below the mid-line of the 
shoulder joint, the flexion is increased, accord
ingly, above the 90 degrees. 

If the dysfunction is lateral to the middle of 
the shoulder joint, the final motions are abduc
tion and external rotation. 

• ELBOW 

Muscle Hypertonicity (Tenderness) 
at the Radial Epicondyle (Right) 

1. Patient position: Supine on the table with 
arms at the side. 

2. Physician's position: Sitting at the right side 
of the table, facing towards the patient's head. 

3. Technique: 
a. The physician places one finger of his left 

hand on the hypertonic muscle to monitor 
motion and tissue change. 

b. The physician uses his right hand to flex 
the patient's elbow to 90 degrees. 

c. The physician pushes the patient's right 
hand downward toward the table, causing 
a compressive force, felt at the monitoring 
finger. 

d. The physician places the elbow joint into 
abduction and external rotation to his 
monitoring finger. He should feel release 
of the hypertonicity (Fig. 87-2) . 

e. Hold the position for 3 to 5 seconds, re
lease, and re-evaluate. 

Note: The amount of flexion and whether ab
duction-external rotation or adduction-inter
nal rotation is applied will follow the same notes 
as for the shoulder joint. 

442 

Pthomegroup

www.Pthomegroup.com


CHAPTER 87 • FACILITATED POSITIONAL RELEASE OF THE UPPER EXTREMETIES 443 

• FIG. 87-1 Facilitated positional release treatment for 
hypertonicity at the medial aspect of the right shoulder. 

• WRIST 

Muscle Hypertonicity (Point 
Tenderness) of the Wrist Joint at 
the Mid-Radial Side of the Carpal 
Bones (Right) 

1. Patient position: sitting on the table facing 
the physician. 

2. Physician position: standing, facing the pa
tient. 

• FIG. 87-2 Facilitated positional release treatment for 
hypertonicity at the radial aspect of the right elbow. 

• FIG. 87-3 Facilitated positional release treatment for 
hypertonicity at the medial aspect of the right wrist joint. 

3. Technique: 
a. The physician grasps the patient's right arm 

just below the wrist joint, with his right 
hand, and grasps the patient's hand firmly, 
above the wrist joint, with his other hand. 

b. The physician uses one finger of his left 
hand to monitor the motion and tissue 
changes at the dysfunction. 

c. The physician pushes his hands towards 
each other, causing a compression of the 
wrist joint. 

d. The physician places the patient's wrist 
into radial deviation and slightly pronated, 
up to his monitoring finger. He should feel 
release of the hypertonicity (Fig. 87-3) . 

e. Hold the position for 3 to 5 seconds, re
lease, and re-evaluate. 

Note: The direction and deviation and prona
tion-supination of the wrist will change as the 
site of the hypertonicity changes. It is best to 
remember that the motions used to release the 
hypertonicity are toward and up to the monitor
ing finger. 

Using a modification by adjusting the physi
cian's hands, the compressive force applied can 
modify the procedure as shown, and each of the 
patient's finger joints can be similarly treated. 
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C H A P T E R 

Articulatory and Thrusting 
Techniques for the Upper 
Extremities 
Eileen L. DiGiovanna 

The two major goals of osteopathic manipula
tion of the upper extremity are to restore func
tion and to prevent motion loss. The upper ex
tremity is generally considered one unit when 
treating with articulatory or thrusting tech
niques. Each restricted joint must be returned 
to normal function. 

• S H O U L D E R G I R D L E 

S p e n c e r T e c h n i q u e s 

The Spencer techniques are seven gentle stretch-
ing/articulatory maneuvers used to treat/prevent 
shoulder restriction caused by hypertonic mus
cles, early adhesive capsulitis, healed fractures 
and dislocations, and any other traumatic or de
generative condition in which improved motion 
is required. 

Although the Spencer techniques do allow 
the physician to assess the passive range of mo
tion of the glenohumeral joint, they are primarily 
a treatment and not a diagnostic procedure. 
They are designed to articulate the humeral head 
throughout its ranges of motion in the fossa 
while stretching the periarticular soft tissues. 

The general guidelines for performing all 
seven steps of the techniques are as follows: 
1. Patient position: lateral recumbent position 

with the affected shoulder up. The patient's 
knees and hips are flexed, his back is straight 
and perpendicular to table, his lower arm is 

down and comfortable, and his head is sup
ported by a pillow. 

2. Physician position: standing at the side of 
the table, facing the patient. 

3. Technique: The physician grasps the patient's 
forearm with one hand, flexing the patient's 
elbow. The physician's other hand is placed 
on lop of the patient's shoulder to lock the 
shoulder girdle, limiting scapular movement. 
Each technique is repealed six to eight times; 

one should stop when it becomes painful to the 
patient or motion is significantly restricted. With 
each movement, the physician tries to exceed 
the point reached in the previous excursion. 
1. To increase extension: The physician moves 

the patient's arm in a horizontal plane, ex-
lending the shoulder and returning it to a 
neutral position, gently increasing the excur
sion. The patient's elbow is kepi in flexion 
(Fig. 88-1). 

2. To increase flexion: The physician flexes 
the patient's shoulder, straightening the 
elbow, until the arm is over ihe patient's 
ear (Fig. 88-2). This maneuver is gently 
repeated in rhythmic motion, with the 
shoulder returned close to neutral position 
each time. The physician may have to 
change the position of the hand locking 
ihe scapula to be comfortable during this 
maneuver. 

444 
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• FIG. 88-1 Spencer technique to increase shoulder ex
tension. 

3. To increase c ircumduction: The patient 's 
elbow is flexed sharply and the shoulder is 
abducted to a 90-dcgree angle. The physi
cian locks the patient 's shoulder in this p o 
sition and, using the patient 's e lbow as a 
pivot, gently rotates the shoulder in gradu
ally increasing circles, clockwise and then 
counterclockwise (Fig. 88-3) . 

4. Circumduction wi th traction: The physi
cian extends the patient 's e lbow and ab
ducts the a rm to 90 degrees. The physician 

• FIG. 88-3 Spencer techniques to increase shoulder 
circumduction. 

• FIG. 88-2 Spencer technique to increase shoulder 
flexion. 

then locks the patient 's scapula in this posi
t ion and, using the patient 's forearm as a 
pivot, gently rotates the h u m e r u s in gradu
ally increasing circles, clockwise and then 
counterclockwise, mainta in ing a traction 
force at the patient 's wrist (Fig. 88-4) . 

5a. To increase abduction: The physician 
places her u p p e r h a n d on the patient 's 
shoulder . The patient 's e lbow is flexed and 
his h a n d rests on the physician's forearm 
below the e lbow joint . The physician's lower 

• FIG. 88-4 Spencer technique to increase shoulder cir
cumduction, with traction. 
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arm gently exerts an u p w a r d pressure on the 
patient 's flexed elbow, br inging the shoulder 
into abduc t ion (Fig. 88-5) . 

5b. To increase adduct ion: Maintaining the 
above posi t ion, the physician's h a n d at the 
e lbow gently exerts a d o w n w a r d pressure 
on the patient 's flexed e lbow br inging the 
patient 's u p p e r a rm into adduct ion . 

6. To increase internal rotation: The patient 's 
hand , wi th the e lbow flexed, is placed be
h ind his lower r ibs . The physician's u p p e r 
h a n d locks the scapula; her lower h a n d 
gently draws the patient 's e lbow forward and 
d o w n (Fig. 88-6) . The patient 's e lbow is re
leased and the maneuver is repeated. Care 
mus t be used in the mot ion because i t may be 
the mos t painful to the patient. An external 
rotat ion force may also be used in this posi
tion. 

7. Traction stretch: The patient 's h a n d is 
placed on the physician 's shoulder , wi th 
his e lbow straight. The physician clasps 
her h a n d s a r o u n d the patient 's u p p e r arm. 
The physician may then provide a gentle 
pull , lifting the humera l head away from 
the fossa. By leaning back, the physician 
uses her b o d y weight rather than muscu la r 
force (Fig. 88-7) . 

Note: Patr iquin repor ts that the original tech
n iques designed by Spencer had step five carry-

• FIG. 88-5 Spencer technique to increase shoulder ab
duction. 

ing the shoulder into adduc t ion by moving the 
e lbow toward the table. Over t ime, the technique 
was changed to create an abduct ion force. Both 
abduct ion and adduct ion are now generally 
taught as part of step five. 

Isometric Variations of Spencer 
Techniques 
The posi t ions used in the Spencer techniques 
may also be used to treat the shoulder with iso
metric or muscle energy treatment . The physi
cian moves the a rm to a barrier. The patient ac-

• FIG. 88-7 Spencer technique for traction stretch. 

• FIG. 88-6 Spencer technique to increase internal rota
tion of the shoulder. 
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tively moves his a rm away from the barrier 
against equal resistance in extension, flexion, ab
duct ion, adduct ion , and internal or external ro
tation. 

For example, in the case of restricted mot ion 
in extension, the patient is first placed in a posi
tion of m a x i m u m comfortable extension. The 
patient then tries to move his a rm into flexion 
while the physician applies a mild isometric re
sistive force. This posit ion is held for 4 seconds , 
then the patient relaxes. The physician increases 
the patient 's arm extension and the maneuver is 
repeated. 

• ARTICULATORY TECHNIQUES FOR 
CLAVICULAR RESTRICTIONS 

The clavicle may be elevated or depressed at the 
sternal end. The techniques described are for an 
elevated clavicle. 

Technique 1 
1. Patient posi t ion: supine . 
2. Physician posit ion: seated at the head of the 

table. 
3. Technique: The patient 's neck, fully flexed, 

rests against the physician's chest. This posi
tion locks out spinal mot ion . The physician 
places her t h u m b over the sternal end and 
exerts a downward and caudal pressure on 
the clavicle (Fig. 88-8) . The patient is in
structed to inhale and exhale fully. Dur ing 

• FIG. 88-8 Articulatory technique for an elevated clavi
cle, patient supine. 

exhalat ion the physician springs the clavicle 
to release the restriction. 

Technique 2 
1. Patient pos i t ion: seated. 
2 . Physic ian pos i t ion: s tanding close beh ind 

the patient. 
3 . Technique: The physician reaches u n d e r the 

affected a rm and grasps the abduc ted h u m e 
rus. Wi th her o ther hand , she reaches over 
the patient 's shoulder and places the t h u m b 
or hypo thena r eminence on the sternal end of 
the clavicle. The h a n d hold ing the h u m e r u s 
applies a lateral traction. The other h a n d p ro 
vides a d o w n w a r d force on the clavicle (Fig. 
88-9) . This may be an articulatory or a h igh-
velocity, low-ampl i tude force. 

• HIGH-VELOCITY, LOW-AMPLITUDE 
THRUSTING TECHNIQUES FOR THE 
SHOULDER GIRDLE 

Glenohumeral Thrusting Technique 
1. Patient pos i t ion: p rone . 
2. Physic ian pos i t ion: s tanding at the side of 

the table, on the side of the dysfunction. 
3 . Technique: 

a. The physician grasps the patient 's gleno
humera l joint by encircling the jo in t wi th 
bo th hands . 

b. The physician's t h u m b s rest in a crossed 

• FIG. 88-9 Articulatory technique for an elevated clavi
cle, patient seated. 
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• FIG. 88-10 HVLA thrusting technique for glenohu-
meral joint somatic dysfunction. 

pat tern on the poster ior aspect of the pa
tient 's g lenohumora l joint , 

c. The physician exerts a rapid d o w n w a r d 
and slightly lateral force th rough the pa
tient 's g lenohumera l jo in t (Fig. 88-10) . 

Superior Clavicular Somatic 
Dysfunction 
1. Patient pos i t ion: supine . 
2. Physic ian posi t ion: s tanding at the side of 

the table, on the same side as the dysfunction. 
3. Technique: 

a. The physician grasps the super ior surface 
of the restricted clavicle wi th the fingers 
of his moni to r ing hand . 

b . Wi th his o ther hand , the physician f lexes 
the patient 's a rm to 90 degrees (ipsilateral 
to the dysfunction). 

c. The physician exerts a s imul taneous 
d o w n w a r d thrust on the clavicle and lat
eral t ract ion on the patient 's a rm to p ro 
duce the corrective force (Fig. 88-11) . 

Sternoclavicular Somatic 
Dysfunction 
1. Patient pos i t ion: supine . 
2. Physic ian pos i t ion: s tanding at the head of 

the table. 
3 . Technique: 

a. The physician rests the thenar eminence 
of his moni to r ing h a n d over the sternocla
vicular jo in t that is restricted. 

b . The physician grasps the patient 's a rm on 

• FIG. 88-11 HVLA thrusting technique for superior clav
icle. 

the side of the dysfunction and exerts a 
cephalad traction force on the arm. 

c. The physician achieves correction by ex
erting a d o w n w a r d thrust th rough the 
sternoclavicular joint while simultane
ously inducing a rapid traction force 
th rough the patient 's arm (Fig. 88-12) . 

• ELBOW 

High-Velocity, Low-Amplitude 
Thrusting Technique for Elbow 

Abduct ion/adduct ion restrictions: 

1. Patient pos i t ion: seated. 

• FIG. 88-12 HVLA thrusting technique for somatic dys
function of the sternoclavicular joint. 
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2. Physician posi t ion: s tanding facing the pa
tient. 

3 . Technique: 
a. The physician grasps the patient 's elbow. 

The fingers of his moni tor ing h a n d are on 
either side of the olecranon. The other 
hand is used to hold and stabilize the pa
tient's forearm in supinat ion/extension. 

b. The physician tests the mot ion of the ra
dioulnar joint in adduc t ion and abduc 
tion. 

c. If restriction of mot ion is no ted in abduc 
tion, the physician places the patient 's 
elbow into abduct ion and exerts a hyper-
abduct ion corrective thrust . This is per
formed with the e lbow locked in exten
sion. 

d. If restriction of mot ion is no ted in a d d u c 
tion, the physician places the patient 's 
elbow into adduc t ion and exerts a hyper-
adduct ion corrective thrust . This is per
formed with the elbow locked in extension 
(Fig. 88-13) . 

Anterior Radial Head Dysfunct ions 

1. Patient posit ion: seated. 
2. Physician posi t ion: s tanding facing the pa

tient. 
3 . Technique: 

a. The physician grasps the patient 's dys
functional arm, flexing it at the e lbow and 
pronat ing it at the wrist. 

b. The physician places the second and third 
digits of his other h a n d into the crease of 

• FIG. 88-13 High-velocity, low amplitude thrusting 
technique for adduction restriction of the elbow. 

the patient 's elbow, directly over the radial 
head. 

c. The physician exerts a rapid hyperflexion 
force on the e lbow while s imultaneously 
thrust ing the radial head dorsally wi th the 
fingers of the other h a n d (Fig. 88-14) . 

Posterior Radial Head Dysfunctions 
1. Patient pos i t ion: seated. 
2. Physic ian posi t ion: s tanding facing the pa

tient. 
3 . Technique: 

a. The physician encircles the patient 's dys-
functioned elbow with bo th h a n d s and ex
tends it. 

b . The physician places his t h u m b s over the 
head of the radius anteriorly and the pha
lanx of his index finger over the radial 
head posteriorly. 

c. The physician exerts a rapid hyperexten-
sion force on the patient 's e lbow while si
mul taneously induc ing a ventral counter -
force th rough the radial head (Fig. 88-15) . 

• ARTICULATORY TECHNIQUE FOR 
THE HAND 

Intersegmental Articulations 
1 . Physic ian posi t ion: seated or s tanding, fac

ing the patient. 
2 . Technique: 

a. The physician locks one metacarpal be
tween the t h u m b and index finger of one 
hand . 

• FIG. 88-14 High-velocity, low-amplitude thrusting 
technique for anterior radial head. 
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• FIG. 88-15 High-velocity, low-amplitude thrusting 
technique for posterior radial head. 

b. W i t h the t h u m b and index finger of his 
o ther hand , the physician maneuvers the 
ne ighbor ing metacarpal into anterior or 
poster ior glide or rotat ion, as desired. 

Fingers 
1. Physic ian pos i t ion: seated or s tanding, fac

ing the patient . 
2 . Technique: 

a. The physician locks the metacarpal , in this 
instance the second, be tween the t h u m b 
and index finger of one hand . 

b. The physician places the t h u m b of his 
o ther h a n d on the d o r s u m of the first pha
lanx and the index finger on the volar sur
face of the first pha lanx . 

c. The physician applies long-axis extension 
(straight-line traction) or rotat ion or anter
oposter ior glide. 

• HIGH-VELOCITY, LOW-AMPLITUDE 
THRUSTING TECHNIQUE 

Carpal Somatic Dysfunction 
1. Patient pos i t ion: seated on the table. 
2. Physic ian pos i t ion: s tanding facing the pa

tient. 
3. Technique: 

a. The physician grasps the patient 's h a n d on 
the side of the dysfunction and localizes 
the dorsal radiocarpal jo in t wi th his 
t h u m b s . 

b. The physician exerts a whip- l ike thrus t on 
the hand , moving i t into rapid hyperflex-

• FIG. 88-16 High-velocity, low amplitude thrusting 
technique for carpal dysfunction. 

ion while s imultaneously exerting a down
ward counterforce through the carpal so
matic dysfunction (Fig. 88-16) . 

Phalangeal Somatic Dysfunction 

1. Patient pos i t ion: seated on the table. 
2. Physician posi t ion: s tanding facing the pa

tient. 
3. Technique: 

a. Wi th one hand , the physician holds and 
stabilizes the patient 's wrist. 

b. The physician localizes the dysfunctional 
jo in t and exerts a s imul taneous traction 

• FIG. 88-17 High-velocity, low-amplitude thrusting 
technique for phalangeal dysfunction. 
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and hyperflexion thrust th rough the so
matic dysfunction (Fig. 88-17) . 

c. To treat the second or third phalanges, the 
physician holds the phalanx above the ar
ticulation being treated and maneuvers 
the distal phalanx th rough the desired m o 
tion. 
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C H A P T E R 

Exercise Therapy for the Upper 
Extremity 
Stanley Schiowitz and Albert R. DeRubertis 

• THE SHOULDER GIRDLE 
The function and biomechanics of the shoulder 
girdle were reviewed in Chapter 79. The physi
cian prescribing exercise therapy must take into 
account the three true articulations, the two 
pseudoarticulations, and the origins and inser
tions of all the muscles used in joint function. 

Glenohumeral Joint Exercises 
A Pendulum exercise, acute phase—pas

sive (Fig. 89-1) 
1. Patient position: bent forward, body 

supported by the other arm holding on 
to a table or chair, the back comfortable. 

2. Instructions: 
a. Allow your painful arm to hang down 

away from your body. 
b. Move your body forward and back

ward, then side to side. This creates 
shoulder joint motion without active 
participation of the shoulder muscles. 

c. Gradually increase body motion. Do 
not create pain. Start with 5 to 10 sec
onds of exercise. 

d. Slowly bring your body back to an 
upright position. Passively move the 
painful arm back to your side, using 
your other arm to move it if necessary. 

e. Relax, rest, and repeat. 
B. Pendulum exercise, after acute p h a s e — 

active (Fig. 89-2) 

1. Patient position: bent forward, body 
supported by the other arm holding on 
to a table or chair, the back comfortable. 

2. Instructions: 
a. Allow your painful arm to hang 

down, away from your body. 
b. Swing your arm forward and back

ward, side to side, and in circles. 
c. Gradually increase the excursion of 

the arm motion. A weight may be held 
in your hand to increase the force 
used. 

d. Continue for 5 to 15 seconds, then 
slowly bring your body into the up
right position. 

e. Relax, rest, and repeat. 

Note: Do not increase or create pain when 
performing this exercise. 

C. Flexion stretch (Fig. 89-3) 
1. Patient position: standing facing a wall, 

an arm's length away. 
2. Instructions: 

a. Place the hand of the arm to be exer
cised against the wall with the elbow 
fully extended. 

b. Walk your fingers up the wall slowly, 
increasing flexion at the shoulder. 

c. After reaching the limit of painless 
flexion, hold your arm in this position 
for 10 to 15 seconds. Then slowly 
walk your fingers higher on the wall, 
1 inch at a time, to increase flexion. 

4 5 2 
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• FIG. 89-1 Pendulum exercise, acute phase—passive 
motion. 

Hold your arm for 10 to 15 seconds 
at each new plateau of flexion, then 
walk the fingers higher. 

d. At the end of 2 or 3 minutes, or if 
fatigued, slowly walk the arm down 
the wall. 

e. Relax, rest, and repeat. 
D. Abduction stretch (Fig. 89-4) 

1. Patient position: standing with the side 
of the painful arm toward the wall. 

2. Instructions: Repeat the technique de-

• FIG. 89-3 Flexion stretch. 

• FIG. 89-2 Pendulum exercise with active use of 
shoulder. 

scribed for flexion stretch, walking the 
arm up into abduction. 

Note to physician: If the cause of the dysfunc
tion is supraspinatus impingement, do not pre
scribe this exercise. 

E. Abduction—external rotation stretch 
(Fig. 89-5) . 
1. Patient position: standing or sitting 

with both hands clasped behind the head 
and the elbows brought together in front 
of the body. 

• FIG. 89-4 Abduction stretch. 
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2 Instructions: 
a. Slowly separate your elbows as far 

back as they can be painlessly 
stretched. 

b. Hold this position for 5 to 15 seconds. 
c. Return to the starting position. 
d. Relax, rest, and repeat. 

F Adduction—internal rotation stretch 
(passive) (Fig. 89-6) 
1. Patient position: standing with the arms 

at the sides. 
2. Instructions: 

a. Turn the hand of the arm to be treated 
inward (internal rotation). 

b. Grasp that wrist with your other hand 
and pull it slowly across your chest 
to shoulder height. 

• FIG. 89-6 Adduction—internal rotation stretch 
(passive). 

c. Gradually increase your pull to maxi
mum painless stretch. Hold for 5 to 
15 seconds. 

d. Return arm to the starting position. 
e. Relax, rest, and repeat. 

G. Adduction—internal rotation stretch (ac
tive) (Fig. 89-7) 
1. Patient position: standing with both 

arms at the sides. 
2. Instructions: 

a. Bring the arm that is to be treated 
across your body and up over the op
posite shoulder. Keep your palm 
pointing down. 

b. Reach back over your shoulder and 
touch your scapula. 

c. Walk your fingers down the scapula 
to achieve maximum painless stretch. 
Hold for 5 to 15 seconds. 

d. Return your arm to the starting posi
tion. 

e. Relax, rest, and repeat. 

• FROZEN SHOULDER FORCED 
STRETCH EXERCISES 

These exercises are not performed during the 
acute phase of injury. Moderate wet heat should 
be applied as an aid to muscle relaxation before 
the patient begins exercising. If analgesics or 
nonsteroidal anti-inflammatory drugs are pre
scribed, they should be taken 20 minutes before 

• FIG. 89-5 Abduction—external rotation stretch. • FIG. 89-7 Adduction—internal rotation stretch (active). 

Pthomegroup

www.Pthomegroup.com


CHAPTER 89 • EXERCISE THERAPY FOR THE UPPER EXTREMITY 455 

exercise. At the conclusion of these exercises, an 
ice pack should be applied for 20 minutes. 

A. Forced flexion stretch (Fig. 89-8) 
1. Patient position: seated facing a table, 

with the elbow on the side of the shoul
der to be treated on the table on a towel. 

2. Instructions: 
a. Place the back of the elbow joint on 

the table, making a 90-degree angle 
between the forearm and the elbow. 

b. Drop your body forward and down
ward, increasing shoulder flexion. Re
main in this position for 15 seconds. 

c. Allow your entire weight to rest on 
your elbow joint. With the increased 
flexion (stretch), you may feel mild 
discomfort. 

d. Hold this position for 15 seconds. 
Raise your body up. 

e. Relax, rest, and repeat. 
f. Attempt to increase flexion motion 

with each repetition. 
B. Forced rotation stretch (Fig. 89-9) 

1. Patient position: seated facing a table, 
with the elbow on the side of the shoul
der to be treated on the table on a towel. 
Hold a 3- to 5-pound weight in your 
hand. 

2. Instructions: 
a. Allow your arm to pivot on the elbow 

inward, toward the table. The weight 
you are holding should slowly create 
forced internal rotation. 

b. Remain in this position for 10 sec-

• FIG. 89-8 Forced flexion stretch. 

• FIG. 89-9 Forced rotation stretch. 

onds, then pivot the arm outward, 
creating external rotation. 

c. Return your arm to the midline. 
d. Relax, rest, and repeat. 
e. Increase the weight held in your hand 

gradually, to force the rotation. 
C. Forced extension stretch (Fig. 89-10) 

a. Gently perform a deep knee bend, 
resting your weight on your fist. This 
maneuver increases shoulder exten
sion. 

b. Gradually increase the deep knee 
bend, resting all your weight on your 
fist. 

c. Hold this position of forced extension 
for 15 seconds. 

d. Return to the upright position. 
e. Relax, rest, and repeat. 

• FIG. 89-10 Forced extension stretch. 
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• FIG. 89-11 External rotator strengthening. 

• STRENGTHENING EXERCISES WITH 
MECHANICAL AIDS 

A. External rotators (Fig. 89-11) 
1. Patient position: standing, both arms at 

the sides, elbows bent to 90 degrees, 
holding a length of rubber tubing in both 
hands. 

2. Instructions: 
a. Pull the tubing horizontally between 

your hands as far as possible. Keep 
your elbows and arms against your 
body. 

b. Hold this position for 5 to 15 seconds. 
c. Return to the starting position. 
d. Relax, rest, and repeat. 

B. Extensors (Fig. 89-12) 

• FIG. 89-12 Extensor strengthening. 

1. Patient position: standing, both arms at 
the sides, holding a length of rubber tub
ing in both hands. 

2. Instructions: 
a. Pull the rubber tubing horizontally as 

far as possible while simultaneously 
raising both arms to shoulder height. 
Try to stretch out the arms fully. 

b. Hold this outstretched position for 5 
to 15 seconds. 

c. Return to starting position. 
d. Relax, rest, and repeat. 

C. Flexors (Fig. 89-13) 
1. Patient position: standing, one hand 

holding a length of rubber tubing firmly 
below the waist at the mid-body line. 

2. Instructions: 
a. Grasp the other end of the rubber tub

ing with the arm to be treated. 
b. Pull on the tubing in a forward direc

tion until your elbow is fully ex
tended. 

c. Swing your fully extended arm over 
your head into full flexion. 

d. Hold this position for 15 seconds. 
e. Slowly return to the starting position. 
f. Relax, rest, and repeat. 

D. Abductors (Fig. 89-14) 
1. Patient position: standing, one hand 

holding a length of rubber tubing firmly 
below the waist at the mid-body line. 

• FIG. 89-13 Flexor strengthening. 
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2. Instructions: 
a. Grasp the other end of the rubber tub

ing with the arm to be treated. 
b. Pull sideways, stretching the tubing, 

until your elbow is fully extended. 
c. Swing your fully extended arm over 

your head into full abduction. 
d. Hold this position for 15 seconds. 
e. Slowly return to the starting position. 
f. Relax, rest, and repeat. 

Internal rotators (Fig. 89-15) 
1. Patient position: seated next to a table 

with the side to be treated beside a leg 
of the table. 

• FIG. 89-15 Internal rotator strengthening. 

2. Instructions: 
a. Place a length of rubber tubing 

around the table leg and grasp it with 
the hand next to the table leg. 

b. Keep that elbow flexed to 90 degrees 
and held firmly against your body. 

c. Pull and stretch the tubing by rotating 
your hand toward the mid-body line. 
This creates internal rotation. 

d. Hold this position for 15 seconds. 
e. Slowly return to the starting position. 
f. Relax, rest, and repeat. 

• ELBOW JOINT 
The exercises described in this section stretch 
the agonist muscles while strengthening the an
tagonist muscles. Each motion is performed 
slowly. The difficulty of the exercise is enhanced 
as the patient increases the weight used. To en
sure maximum stretch, the patient uses his other 
arm to increase passively the motion after the 
extreme of voluntary stretch has been reached. 

A. Flexion-extension pronation stretch 
(Fig. 89-16) 
1. Patient position: seated, with the side 

to be exercised next to a table. The elbow 
is placed near the edge of the table, with 
a towel or small pillow between it and 
the table. 

2. Instructions: 
a. Hold a 3- to 5-pound weight in your 

hand. Turn your hand so that the 
palm faces down (pronation). 

b. Allow the elbow to extend down to 
the table with the weight creating ex-

• FIG. 89-16 Flexion-extension pronation stretch. 

• FIG. 89-14 Abductor strengthening. 
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tension off the table. The elbow acts 
as a fulcrum. Use your other hand to 
gently push the elbow into forced ex
tension. Hold this position for 5 sec
onds. 

c. Bring your arm up off the table into 
full elbow flexion. With your other 
hand, gently push the elbow into 
forced flexion. Hold for 5 seconds. 

d. Repeat the entire motion. Remember 
to keep your palm down in full wrist 
pronation at all times. 

B. Flexion-extension supination stretch 
(Fig. 89-17) 
1. Patient position: seated, with the side 

to be exercised beside a table. The elbow 
is placed near the edge of the table, with 
a folded towel or small pillow between 
it and the table. 

2. Instructions: 
a. Hold a 3- to 5-pound weight in your 

hand. Turn your hand so that the 
palm faces up (supination). 

b. Allow the elbow to extend down to 
the table with the weight creating ex
tension off the table. The elbow acts 
as a fulcrum. With your other hand, 
gently push the elbow into forced ex
tension. Hold this position for 5 sec
onds. 

c. Bring your arm up off the table into 
full elbow flexion. With your other 
hand, gently push the elbow into 
forced flexion. Hold for 5 seconds. 

d. Repeat the entire motion. Remember 
to keep your palm up in full wrist su
pination at all times. 

• FIG. 89-17 Flexion-extension supination stretch. 

• WRIST 
Wrist Stretch 
A. Extension—dorsif lexion stretch (Fig. 89-

18) 
1. Patient position: standing, with the side 

to be treated next to a wall but far enough 
away to allow full elbow extension. 

2. Instructions: 
a. Place your palm, fingers pointing up, 

flat on the wall so that the elbow is 
fully extended. 

b. Lean on to the wall, causing extension 
stretch of the wrist. Hold for 5 sec
onds. 

c. Relax, rest, and repeat. 
B. Extension—palmar flexion stretch (Fig. 

89-19) 
1. Patient position: standing, with the side 

to be treated next to a wall but far enough 
away to allow full elbow extension. 

2. Instructions: 
a. Place your palm, fingers pointing 

down, flat on wall so that the elbow 
is fully extended. 

b. Lean on to the wall, causing extension 
stretch of the wrist. Hold for 5 sec
onds. 

c. Relax, rest, and repeat. 

• FIG. 89-18 Wrist extension—dorsiflexion stretch. 
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• FIG. 89-19 Wrist extension—palmar flexion stretch. 

C. Flexion-palmar flexion stretch (Fig. 
89-20) 
1. Patient position: standing, with the side 

to be treated next to a wall but far 
enough away to allow full elbow exten
sion. 

• FIG. 89-20 Wrist flexion—palmar flexion stretch. 

2. Instructions: 
a. Place the back of your hand, fingers 

pointing up, flat on the wall so that 
the elbow is fully extended. 

b. Lean on to the wall, causing flexion 
stretch of the wrist. 

c. Hold for 5 seconds. 
d. Relax, rest, and repeat. 

D. Flexion-dorsiflexion stretch (Fig. 89-21) 
1. Patient position: standing, with the side 

to be treated next to a wall but far 
enough away to allow full elbow exten
sion. 

2. Instructions: 
a. Place the back of your hand, fingers 

pointing down, flat on the wall so that 
the elbow is fully extended. 

b. Lean on to the wall, causing flexion 
stretch of wrist. 

c. Hold for 5 seconds. 
d. Relax, rest, and repeat. 

Wrist Strengthening 
A. Wrist flexors (Fig. 89-22) 

1. Patient position: seated, with the side 
to be treated beside a table. The forearm 
rests on the table on a towel with the 
elbow at approximately 90 degrees of 
flexion. The wrist is off the table. 

• FIG. 89-21 Wrist flexion—dorsiflexion stretch. 
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• FIG. 89-22 Wrist flexor strengthening. 

2. Instructions: 
a. Hold a 3- to 5-pound weight in your 

hand. The palm faces up, putting the 
wrist in supination. 

b. Move the hand holding the weight up 
toward the ceiling (flex the wrist). 
Your forearm remains flat on the 
table. 

c. Hold for 5 to 15 seconds. 
d. Slowly lower the weight off the table, 

extending the wrist fully. 
e. Relax, rest, and repeat. 

B. Wrist extensors (Fig. 89-23) 
1. Patient position: seated, with the side 

to be treated beside a table. The forearm 
rests on the table with the elbow at ap
proximately 90 degrees of flexion. The 
wrist is off the table. 

2. Instructions: 
a. Hold a 3- to 5-pound weight in your 

hand. The palm faces down, placing 
the wrist in pronation. 

• FIG. 89-23 Wrist extensor strengthening. 

b. Bring the hand holding the weight up 
toward the ceiling (extend the wrist). 
The forearm remains on the table. 

c. Hold this position for 5 to 15 seconds. 
d. Slowly lower the weight off the table, 

flexing the wrist fully. 
e. Relax, rest, and repeat. 

C. Wrist rotators (Fig. 89-24) 
1. Patient position: seated, with the side 

to be treated beside a table. The forearm 
rests on the table with the elbow at ap
proximately 90 degrees of flexion. The 
wrist is off the table. 

2. Instructions: 
a. Hold a 3- to 5-pound weight in your 

hand. The palm faces down. 
b. Slowly rotate your forearm, keeping 

the wrist stiff, until the palm faces up. 
c. Hold this position for 5 seconds. 
d. Slowly rotate your wrist back to the 

starting position. 
e. Hold this position for 5 seconds. 
f. Repeat the technique. 

D. Ulnar-radial adduction 
1. Patient position: seated, with the side 

to be treated beside a table. The forearm 
rests on the table with the elbow at ap
proximately 90 degrees of flexion. The 
wrist is off the table. 

2. Instructions: 
a. Hold a 3- to 5-pound weight in your 

hand. The palm faces down. The wrist 
is held stiff. 

b. Bend your wrist to the side, trying to 
touch your thumb to your arm. 

c. Hold this position for 5 seconds. 

• FIG. 89-24 Wrist rotator strengthening. 

Pthomegroup

www.Pthomegroup.com


CHAPTER 89 • EXERCISE THERAPY FOR THE UPPER EXTREMITY 4 6 1 

• FIG. 89-25 Finger stretch. 

d. Bend your wrist to the side in the op
posite direction, trying to touch your 
small finger to your arm. 

e. Hold this position for 5 seconds. 
f. Repeat the technique. 

• THE HAND 
A. Finger stretch (Fig. 89-25) 

1. Patient position: sitting or standing. 
2. Instructions: 

a. Make a tight fist and hold it for 5 sec
onds. 

b. Open your fist and stretch your fin
gers as far out as possible. 

c. Hold this position for 5 seconds. 
d. Repeat the procedure. 

B. Finger coordination (Fig. 89-26) 
1. Patient position: sitting or standing. 
2. Instructions: 

a. Hold your hand with the palm down. 
b. Hold a card firmly between the thumb 

• FIG. 89-26 Finger coordination. 

• FIG. 89-27 Finger coordination. 

and fingertips. Let go suddenly, so 
that the card falls to the floor. 

c. Repeat, using the thumb and different 
fingers. 

d. Repeat the entire process. 
C. Finger coordination (Fig. 89 -27) 

1. Patient position: sitting or standing. 
2. Instructions: 

a. Hold your hand with the palm down. 
b. Place a card between each of the fin

gers (four cards). 
c. Release one card at a time by separat

ing the fingers. 
d. Repeat the technique, releasing the 

cards in different order. 
D. Finger strengthening (Fig. 89-28) 

1. Patient position: sitting or standing. 

• FIG. 89-28 Finger-palm strengthening. 
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2. Instructions: 

a. Hold a rubber ball in the hand to be 

treated. 

b. Alternately squeeze the ball between 

your thumb and little finger, thumb 

and  ring  finger,  thumb  and  middle 

finger, and thumb and index finger. 

c. Squeeze the ball with all your fingers. 

d. Hold each squeeze for 3 to 5 seconds. 

e. Repeat the sequence. 
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C H A P T E R 

Practical Applications and Case 
Histories of the Upper Extremities 
Eileen L. DiGiovanna 

T h e upper extremities are prone to acute prob
lems such as infection and acute trauma. They 
are also affected by degenerative processes and 
overuse injuries. Because of the importance of 
the ability to use the hands, the physician must 
be alert for anything affecting the motion of any 
joint in the upper extremity and seek to prevent 
permanent disability when possible. 

Although arm pain may be caused by some 
intrinsic joint or soft tissue problem, there are 
several extrinsic sources of arm pain that must 
be kept in mind, such as cervical pathology, a 
problem with the joint above or below the af
fected one, cardiac pathology, e.g., myocardial 
infarction or angina, pleurisy, or an irritation of 
the diaphragm by cholecystitis, peritonitis, or a 
gas bubble from laparoscopic surgery. The 
shoulder in particular is probably the most com
mon site of referred pain in the body. 

• INFECTION 
Infection of the skin or other soft tissues of the 
upper extremities will be apparent as an acute 
inflammatory event with the usual signs and 
symptoms of pain, heat, swelling, redness, and 
tenderness to palpation. Infections may be local
ized or may be more diffuse as in cellulitis. 

Most significant in the upper extremity is an 
infection of the hand because this can spread 
rapidly through the open network of fascia and 
tunnels in the compartments of the hand. A lo
calized infection of the tuft of the finger pad is 
known as a felon. Infections around the nails are 

called paronychia. Infection may spread proxi-
mally and red streaks may appear along the fore
arm. In these cases, the lymph nodes of the axilla 
should be evaluated. All such infections should 
be treated aggressively. 

• ACUTE TRAUMA 

Acute trauma will usually have an easily ob
tained history from the patient. Occupation, a 
variety of sports, vehicular accidents, falls onto 
the arm, twisting of the arm, and blows to the 
upper extremity account for most of the causes 
of acute trauma. Observation is most helpful in 
identifying cases not reported by the patient: 
bruises, abrasions, lacerations, and swelling are 
some of the items to be noted. 

Fractures 

Fracture of the shoulder is most commonly seen 
at the surgical neck of the humerus in adults. 
Children are more likely to present with clavicu
lar fractures. Falls onto the outstretched arm are 
probably the most common cause of fractures in 
the shoulder girdle. Motion must be restored to 
the shoulder girdle as quickly as is possible after 
healing of the fracture to assure a return of nor
mal mobility. 

Fracture of the elbow is least common in the 
upper extremity, but when it occurs it can have 
serious consequences if not properly diagnosed 
and treated. 
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The hand and wrist are commonly fractured 
in falls on the outstretched arm. The ulna, the 
radius, or both are prone to break as an individ
ual attempts to catch oneself when falling. Blows 
to the forearm or hand may result in fractures. 
A fracture of the scaphoid at the base of the ana
tomic snuff box is one that is slow to heal or may 
result in non-union and must be watched care
fully. 

D i s l o c a t i o n s 

Any joint in the upper extremity may dislocate if 
sufficient force is applied to it. The glenohumeral 
joint is especially prone to dislocating, usually 
in an anterior direction. A prominent end of the 
clavicle and loss of roundness of the shoulder 
may indicate a dislocation. Frequently there is 
an associated tear of the capsule. With any joint 
dislocation, radiographic imaging should be ob
tained to rule out an associated fracture. 

Chronic dislocation may be a problem if there 
was a tear of the capsule at the time of original 
insult. The humeral head may dislocate through 
this tear when the arm moves into extension, 
abduction, and external rotation. The apprehen
sion test is helpful in making the diagnosis if the 
patienl is noi aware of the cause of his pain. 

S o f t T i s s u e I n j u r i e s 

The shoulder girdle is most prone to two types 
of soft tissue injury. A separation at the acromi
oclavicular joint may occur from a blow to the 
acromion process causing a torquing of the sca
pula around the coracoid process. The acromi
oclavicular ligament is torn, causing an instabil
ity at the joint. There may be either a complete 
or a partial tear of the ligament. An x-ray with 
a weight in the ipsilateral hand may be required 
to make this diagnosis. 

The second injury is a tear of the rotator cuff 
muscles. This is frequently a tendinous tear, al
though the muscle itself may be tom. A tear can 
be caused in young people by a significant force 
at the shoulder or in older people by a wearing 
away of the fibers of the tendon, which weakens 
it so that a lesser force may tear the tendon. Rota
tor cuff tears may vary in degree of severity. The 
supraspinatus is the most likely of the rotator 
cuff muscles to rupture caused by its passing 

through the suprahumeral space between the hu
meral head and the acromioclavicular ligament 
and acromion and a generally inadequate blood 
supply. 

Although not as common, the biceps muscle 
or tendon may also rupture. When this happens, 
the belly of the muscle is seen in a position more 
distal than is normal. 

Occasionally, the biceps tendon is unstable 
in its groove, usually when the transverse liga
ment has been damaged by trauma or worn by 
repeated microtrauma. The tendon then will 
snap out of the groove on certain motions, such 
as the Yergason test. 

• D E G E N E R A T I V E P R O C E S S E S 

T e n d i n i t i s 

Approximately 90% of nontraumatic shoulder 
pain is caused by tendonitis. The two tendons 
of the shoulder most commonly involved in an 
inflammatory process are those of the long head 
of the biceps and the supraspinatus tendon. Both 
pass through the suprahumeral space and are 
compressed during abduction of the shoulder. 

The tendons, especially the supraspinatus, 
lack adequate circulation at the area where a gap 
occurs between vessels entering the tendon from 
the muscle and vessels entering from the bone. 
This area is known as the critical zone. The criti
cal zone is also the most likely site of deposition 
of calcium in calcific tendonitis. Calcium depos
its in the tendon, calcific tendonitis, may become 
chronic and delay recovery from the tendonitis. 

Osteopathic treatment of all tender points 
around the shoulder girdle, especially those as
sociated with the involved tendon, is helpful in 
diminishing the pain. All restrictions to motion 
and circulation should be removed. 

C a p s u l i t i s 

Capsulitis of the shoulder seldom occurs in iso
lation. It is usually associated with other inflam
matory processes of the shoulder. Adhesive cap
sulitis is the most common form (see Frozen 
Shoulder). 

B u r s i t i s 

Although bursitis is a common diagnosis in 
shoulder pain, only a small percentage of shoul-
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der pain is actually caused by bursitis. The most 
commonly affected bursa is the subacromial 
bursa, because of its location in the suprahu
meral space. Occasionally, a calcium deposit in 
a tendon will rupture through into the bursa, 
leading to calcific bursitis. 

F r o z e n S h o u l d e r 

Also known as adhesive capsulitis, frozen shoul
der results from prolonged immobilization of the 
shoulder. Frozen shoulder may result from ap
plication of a splint or sling, or from failure to 
move the shoulder because of pain from trauma 
or an inflammatory process in the shoulder. In
flammatory and fibrous changes occur in all the 
periarticular soft tissues. The range of motion of 
the shoulder can be markedly restricted, with 
abduction and internal rotation usually the most 
affected. Patients should be instructed to exer
cise the shoulder. Complete immobilization 
should not be continued for more than 48 hours 
except under supervision of a physician; then, 
physical therapy should be begun as quickly as 
possible. 

Prevention is the best treatment. Spencer 
techniques are especially helpful in preventing 
a loss of motion in a painful shoulder and in 
restoring motion to a shoulder involved in adhe
sive capsulitis. 

E p i c o n d y l i t i s 

Epicondylitis is a common elbow problem, gen
erally called tennis elbow if the lateral epicondyle 
is involved and golfer's elbow if the medial epi
condyle is involved. This is an overuse syndrome 
that is associated with any activity that requires 
repetitive pronation and supination, such as 
gripping a tennis racquet, golf club, screwdriver, 
or doorknob. The wrist extensor muscles are in
volved in lateral epicondylitis. 

Pain is located over the epicondyl and ra
diates down the arm. It is aggravated by dorsi
flexion of the wrist while grasping an object or 
flexion ol the wrist against resistance. Calcifica
tion within the tendon may be seen in the area 
of degeneration. 

Somatic dysfunction of the radial head is 
often mistaken for lateral epicondylitis. When 
pain is in the lateral arm and there is weakness 

of grip, the radial head should be evaluated. 
Counterstrain treatment assists in diminishing 
the pain of a true inflammatory process. Correct
ing the cause of the problem is essential to pre
vent recurrences. 

C a r p a l T u n n e l S y n d r o m e 

In carpal tunnel syndrome, the median nerve is 
compressed in the tunnel by fibrous bands, scar 
tissue from chronic inflammation or micro
trauma, arthritis, or myxedema caused by hypo
thyroidism. The edema of pregnancy can create 
a carpal tunnel syndrome. Somatic dysfunction 
of the carpal bones can be a cause of carpal tun
nel syndrome. 

The syndrome is characterized by pain or par
esthesias such as tingling in the hand, particu
larly along the distribution of the median nerve. 
Numbness may be the presenting symptom. 
Weakness of the hand frequently occurs. On ex
amination, the thenar eminence may be atro
phied. The flexor tendons might be slightly swol
len. The Tinel sign and a positive Phalen test are 
valuable diagnostic clues. 

Osteopathic treatment is aimed at stretching 
soft tissues, freeing restricted carpal bones, re
moving edema fluid, and improving circulation 
and nerve function. 

D e Q u e r v a i n S y n d r o m e 

This condition is a stenosing tenosynovitis of the 
thumb. It is more common in women than in 
men and is related to repetitive movements of 
the thumb that cause inflammation within the 
tendon sheath. The main symptoms are pain and 
difficulty moving the thumb. Swelling around 
the anatomic snuffbox may be noted. There is 
pain on circumduction of the thumb. The spe
cific test for this condition is the Finfeelsfein test. 
Injection with steroids may be necessary. Osteo
pathic treatment is directed to improving motion 
of the joint, decreasing swelling, and treating 
lender points with counterstrain. 

D u p u y t r e n ' s C o n t r a c t u r e 

This condition is characterized by contracture of 
the palmar fascia and nodule formation in the 
palm. There appears to be a genetic predisposi-
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tion to the disease. It is frequently found in alco
holics. It can be triggered or aggravated by 
trauma. The nodules are tender. The palmar fas
cia contracts, flexing the fingers, particularly on 
the ulnar side. Finger and hand function can be 
severely limited. 

Osteopathic treatment is aimed toward keep
ing the palmar fascia as free as possible: the met
acarpophalangeal and proximal interphalangeal 
joints should be mobilized to prevent secondary 
joint immobilization and tethering of the flexor 
tendons. Myofascial release techniques and 
stretching is useful. Surgical intervention may be 
required. 

A r t h r i t i s 

Any type of arthritis may involve any of the 
shoulder girdle joints. The sternoclavicular joint 
is most commonly affected. Osteoarthritis of the 
glenohumeral joint is less common than in some 
of the other upper extremity joints. 

Rheumatoid arthritis and osteoarthritis may 
involve the joints of the wrist and hand. Psoriatic 
arthritis and gouty arthritis may also affect this 
area. Many of the findings and specific deformi
ties were mentioned previously. In the arthriti-
des, the small accessory motions of the joint are 
lost first. The osteopathic physician must articu
late all joints once the acute inflammation has 
subsided. Placing traction on the joint as it is 
articulated decreases the discomfort for the pa
tient. The patient should be encouraged to exer
cise the joints gently to maintain mobility. 

• S O M A T I C D Y S F U N C T I O N 

Most articular somatic dysfunctions of the shoul
der girdle occur at the sternoclavicular or acrom
ioclavicular joints. These dysfunctions are char
acterized by pain at the involved joint and 
restricted motion in one or more of the planes 
of joint motion. 

The most common articular somatic dysfunc
tion at the elbow involves the head of the radius. 
Restriction in anterior or posterior motion is 
tested by moving the radial head in an antero
posterior direction. This condition often mimics 
the pain of tennis elbow. The anterior slide of 
the radial head is coupled with supination-flex-
ion, and the posterior slide with pronation-ex-

tension. Tender points are located on either epi
condyle, over the radial head, in the antecubital 
fossa, or on the olecranon. 

Somatic dysfunction can occur between any 
of the carpal or hand bones. Tender points lie 
over the dorsal and volar surfaces of the wrist. 
A common tender point of the hand is found in 
the thenar eminence. 

• C A S E H I S T O R Y — S H O U L D E R P A I N 

A 24-year-old man is seen in the clinic with a 
symptom of pain in his right shoulder for the 
past 3 days. The pain had been unresponsive to 
over-the-counter medication. He stated that he 
had played pitch and catch with his nephew the 
day before the onset of the pain. He was sleeping 
poorly because of the pain, which was most se
vere on lifting objects, putting on his shirt, and 
reaching for objects overhead. 

Examination of the shoulder revealed no 
bruising, swelling, or inflammation. Motion of 
the right shoulder was restricted in comparison 
to the left in flexion, abduction, extension, and 
external rotation, both passively and actively. He 
was unable to perform the Apley scratch test 
fully. Muscle strength was relatively normal, al
though it was difficult to test because of pain. 
The neck, elbow, and wrist were normal on ex
amination. There was marked tenderness to pal
pation of the biceps tendon and some tenderness 
of the supinator tendon. There was no tender
ness or swelling of the bursa of the shoulder. 

A diagnosis of biceps and supraspinatus ten
donitis was made. The patient was given a pre
scription for a non-steroidal anti-inflammatory 
medication, told to ice the shoulder two to three 
times per day, and to perform normal activities 
but to refrain from lifting objects or reaching. 
Tender points on the long and short head of the 
biceps tendons and the supraspinatus muscle 
were treated with counterstrain, and the trape
zius, rhomboids, and pectoralis muscles were 
gently stretched. 

At the next visit 1 week later, he was im
proved and was placed on a gradually increasing 
program of home exercise to restore motion, pre
vent adhesive capsulitis, and strengthen the 
shoulder muscles. 
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Discussion 
Tendonitis is a common finding in shoulder 
pain. Because the biceps tendon and the supra
spinatus muscle and tendon pass through the 
suprahumeral space, it is common for them to 
be irritated during forceful use of the shoulder, 
especially when the shoulder has not been pre
pared for such activity. Strengthening of the ro
tator cuff muscles and warming up of all shoul
der muscle groups should be done prior to 
strenuous use of the shoulder. 

Because tendonitis is an inflammatory pro
cess, anti-inflammatory medication and ice are 
useful. Osteopathic treatment is directed to de
creasing the associated pain and to improving 
the circulation in the area. Stretching of adjacent 
muscles assists in freeing the shoulder girdle to 
prevent further injuries. The home exercise pro
gram should include stretching and strengthen
ing exercises. 

When evaluating a patient for shoulder pain, 
it is imperative to remember that all shoulder 
pain does not indicate intrinsic shoulder prob
lems but may be caused by some extrinsic source 
such as referral from some cervical spine pathol
ogy, myocardial infarction, pleurisy or irritation 
of the diaphragm by the gall bladder, an abscess, 
or a gas bubble after laparoscopic surgery. 

• CASE HISTORY—TENNIS ELBOW 
R.F. is a 54-year-old man who played tennis two 
to three times per week. After a particularly rig
orous game, pain developed in his right elbow. 
He iced it and took acetaminophen with little 
relief. He was unable to play tennis, and he 
found that his grip on doorknobs and when 
opening jar lids was weakened. He had never 
experienced trauma to his right upper extremity. 
He always stretched before activity 

Examination showed a healthy middle-aged 
man who was trim and fit. He was in good health 
other than the pain in the elbow. The lateral 
epicondyle was tender to palpation, as were the 
muscles of the lateral forearm. His grip was 
weaker on the right than the left, and supination 
against resistance was painful. 

He was given an anti-inflammatory medi
cation, told to ice the elbow, and was treated 
with osieopathic manipulation. The tender point 

over the lateral epicondyle was treated with 
counterstrain technique. He was told to wear a 
tennis elbow brace on his arm until he was com
pletely pain-free. 

Discussion 
Tennis elbow is generally the result of overuse 
of the elbow joint in a supination motion. It oc
curs in tennis players who are using a backhand 
motion incorrectly. The tendonous attachment 
at the lateral epicondyl becomes inflamed, caus
ing pain with supination. This is most commonly 
an inflammatory process and requires treatment 
with anti-inflammatory medication or some
times injection with a steroid. Icing helps relieve 
the inflammation. A brace of the forearm is 
sometimes helpful. If tennis is the cause of the 
problem, having a professional evaluate the 
backhand swing will prevent aggravation of ihe 
condition from an incorrect use of the racquet. 
Osteopathic treatment is directed to treatment of 
the tender point at the epicondyle. This provides 
some but not complete relief. 

It is important to evaluate the radial head as 
a somatic dysfunction of the radial head fre
quently mimics tennis elbow and responds well 
to osteopathic manipulative treatment. 

The physician must also consider "tennis 
elbow" in persons who do not play tennis. It 
can occur whenever there is a strong grip while 
supinating and pronating the arm, as in the use 
of a screwdriver or turning a resistant object such 
as a doorknob or jar lid. 

• CASE HISTORY—IMPINGEMENT 
SYNDROMES 

A.M. , a 50-year-old mail carrier was seen and 
reported pain and tingling in his right arm and 
hand that had been evident for approximately 
8 months. He gave a history of a fall onto his 
outstretched right arm. After the fall, he experi
enced pain in his wrist and shoulder. He was 
previously cared for by the Veteran's Hospital 
with a diagnosis of carpal tunnel syndrome. 

Examination of the upper extremity revealed 
several areas of dysfunction. Most of the muscle 
groups of the arm were weaker than those of the 
left arm. Range of motion was normal except 
in the wrist, which was restricted in abduction/ 
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adduction. Sensation in the hand was decreased. The 

cervical range of motion was decreased. The  first rib 

on  the  right  was  elevated  and  restricted.  Reflexes 

were normal. The thenar eminence was atrophied and 

thumb grasp was weak. There was a  tender point  in 

the  pronator  teres  and  pronation  was  weak  and 

painful. 

He  was  treated  with  a  variety  of  osteopathic 

techniques.  The  cervical  spine  was  treated  with 

muscle energy and normal motion was restored. The 

first rib was treated with facilitated positional release. 

The  pronator  teres  and  the wrist were  treated with 

counterstrain. The wrist was treated with articulatory 

techniques. 

At  the  time  of  the  second  visit,  he  was  much 

improved with  less pain. He still had numbness and 

tingling  in his  fingers  and  the musculature was  still 

weak. 

Discussion 

This case is a good example of multiple impingement 

syndromes. Besides  the  obvious  carpal  tunnel, A.M. 

had  some  additional  impingement  of  the  median 

nerve as it passes by the pronator teres. The tension in 

the  soft  tissues  at  the  thoracic  inlet  impinged  the 

nerves of  the brachial plexus as  they passed  through 

the costoclavicular space. It is important to remember 

that when there is a fall on the rigid arm, the force is 

transmitted  all  the way  to  the  neck.  In A.M.ʹs  case, 

this  resulted  in dysfunctions of bone and  soft  tissue 

that  resulted  in  multiple  nerve  impingements: 

ʺthoracic  outlet  syndrome,ʺ  ʺpronator  teres 

syndrome,ʺ and ʺcarpal tunnel syndrome.ʺ 
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C H A P T E R 

Anatomical Considerations of the 
Hip 
Stanley Schiowitz 

• ARTICULATION 
The hip joint joins the pelvis to the lower ex
tremity. It is a ball-and-socket articulation that 
allows motion in three planes and circumduc
tion. Its bony components are the acetabulum, 
which is at the junction of the ilium, ischium, 
and pubic bones; and the head of the femur. 
The convex femoral head fits into the concave 
acetabulum. The articular surfaces are recipro
cally curved but are not coextensive, nor are they 
fully congruent. The close-packed position of 
the hip joint is full extension, abduction, and 
medial rotation. 

The anatomic relationships of the hip joint 
are similar to those of the glenohumeral joint. It 
is a ball and socket articulation, allowing 3 de
grees of motion plus circumduction (Fig. 91-1) . 
The entire weight of the body is transmitted 
through the hip joints, which, therefore, must 
have a greater degree of stability than the gleno
humeral joints. A deeper acetabulum, the ace
tabular labrum, and the strong supportive liga
ments afford increased stability. The acetabulum 
is in the innominate bone and relates to spinal, 
sacral, and ilial movements. 

• LIGAMENTS 

The hip joint is strongly maintained by its cap
sule and its ligaments—the iliofemoral ligament, 
the pubofemoral ligament, the ischiofemoral lig
ament, and the ligament of the head of the 
femur. The ligaments slacken or tauten with mo

tion, thereby stabilizing and limiting hip move
ment. 

• OSTEOLOGY 
In an upright human, the femoral head and neck 
face medially, anteriorly, and cephalad. Any 
change in direction will influence pelvic tilt and 
gait. 

The shaft of the femur descends medially, cre
ating a mechanical genu valgus. The femoral 
shaft also undergoes torsional osseous changes 
so that the femoral condyles can articulate with 
the tibial condyles in a frontal plane. The genu 
valgus is exaggerated with increased pelvic width 
and contributes to the unstable gait patterns in 
elderly women. 

A major bony landmark is the greater tro
chanter, easily palpated on the lateral superior 
aspect of the shaft. The lesser trochanter is on 
the medial aspect of the inferior end of the femo
ral neck. This trochanter, although not palpable, 
is very important, because it is the site of attach
ment of the iliopsoas tendon. At its distal end, 
the femoral condyles and epicondyles are easily 
palpable at the knee joint. 

• GROSS MOTION 
Movements of the hip joint, which should be 
measured, include flexion-extension, internal 
and external rotation, and abduction-adduc
tion.The range of flexion depends on the action 
of the knee joint. Hip flexion is greater with 
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! FIG. 91-1 Bony anatomy of the hip joint. 

the knee flexed (Fig. 91-2) . Greater hip flexion 
can be achieved passively than actively. Both 
hips undergo full passive flexion when both 
knees are approximated to the chest and this 
is accompanied by a posterior pelvic tilt and 
lumbar flattening. Hip extension is greater 
when the knee is in extension (Fig. 91-3) . 
Passive extension is greater than active exten
sion. 

All hip joint motions should be measured 
with one hand stabilizing the pelvis. Average 
normal measurements are as follows: 

1. Abduction-adduction, hip and knee flexed: 
70 to 75 degrees. 

2. Abduction, hip and knee extended: 40 to 45 
degrees. 

3. Adduction, crossing the anterior aspect of the 
opposite extended leg: 20 to 30 degrees. 

4. Rotation, hip and knee extended or flexed 
similarly: external rotation approximately: 45 
degrees and internal rotation approximately 
35 degrees. 

5. Flexion, knee flexed: 120 to 130 degrees. 
6. Flexion, knee extended: usually less than 90 

degrees, because it is limited by extensor 
muscle action. 

7. Extension, subject prone: 20 to 30 degrees. 
If the opposite leg is placed in 90 degrees of 
flexion, hip extension is 90 to 120 degrees. 

• FIG. 91-2 Hip flexion. Shown are ranges of motion 
with the knee in different positions. 
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The accessory hip motions consist of slide 
with abduction-adduction and internal-exter
nal rotation as well as long axis traction. 

• MAJOR MUSCLES 
1. Iliopsoas The iliopsoas muscle is a major 

flexor of the hip on the trunk. Its origins are 
very extensive, involving the vertebrae and 
their disks from the twelfth thoracic vertebra 
to the sacrum, and the anterior ilium and sac
rum. The iliopsoas muscle is affected by a 
wide variety of dysfunctions. Except in cases 
of nerve damage, it is always slightly hyper
tonic. The clinician should be aware of this 
when prescribing an exercise program and 
should avoid iliopsoas contracting and 
strengthening programs, especially for pa
tients with low back pain. Athletes involved 
in major hip flexion sports, such as skating, 
soccer, and running, have overly developed 
iliopsoas muscles, creating an exaggerated 
lumbar-thoracic lordosis. 

2. Tensor fascia lata. The tensor fascia lata origi
nates in the anterior part of the external lip of 
the iliac crest and deep fascia lata and inserts 
on to the iliotibial tract of the fascia lata. This 

muscle flexes, medially rotates, and abducts 
the hip joint. Chronic dysfunction may mani
fest with a number of seemingly unrelated 
symptoms, including knee pain (especially at 
the fibular head), buttock pain, and a burning 
feeling in the lateral upper thigh. 

3. Gluteus medius. The gluteus medius origi
nates on the external surface of the ilium, 
below and between the iliac crest and the 
posterior gluteal line, and inserts on to the 
lateral surface of the greater trochanter. It is 
a major abductor of the hip joint and assists 
slightly in medial rotation and flexion. Hypo
tonic dysfunctions will affect stance and 
gait; hypertonic dysfunctions will usually be 
point-sensitive and mimic sciatic nerve 
symptoms. 

4. Gluteus maximus. The gluteus maximus 
originates at the posterior gluteal line of the 
ilium, the posterior lower sacrum and coc
cyx, the aponeurosis of the erector spinae, 
the sacrotuberous ligament, and the gluteal 
aponeurosis. The major actions of this muscle 
are to extend and laterally rotate the hip. Hy
potonic dysfunctions will affect stance and 
gait. Hypertonic dysfunctions are usually 
greater in scope than those of the gluteus me
dius, involving sacral motion and ilial motion 
as well as hip joint motion. 

The gluteus maximus follows the law oj 
muscle detorsion. Therefore, to increase hip 
extension, as in ballet movement, the ilium 
must be rotated. Somatic dysfunction of the 
lumbar spine will limit lumbar regional mo
tion, pelvic rotation, and hip extension 

5. Hamstrings. The hamstrings are three mus
cles, the semimembranosus, semitendinosus, 
and biceps femoris. All originate at the tuber
osity of the ischium and insert on to various 
areas of the fibula and tibia. They are two-
joint muscles that extend the hip and flex the 
knee. Both motions are interdependent and 
will affect each other's function. Dysfunctions 
are commonly found at the ischium, at the 
lateral aspect of the knee, and at the pes anse-
rinus bursa. 

6. Piriformis. The piriformis muscle originates 
on the pelvic surface of the sacrum, at the 
margin of the greater sciatic foramen, and at 
the sacrotuberous ligament. It inserts on to 

• FIG. 91-3 Hip extension. 
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ihe superior border of ihe greater trochanter. 
The piriformis muscle is a lateral hip rotator, 
and its proximity to the sciatic nerve makes 
it a common site for dysfunction. When hy
pertonic, it is readily palpable in the lateral 
rectal mucosa. The piriformis symptom com
plex follows a sciatic neuritic pain distribu
tion. Specific point tenderness can usually be 
evoked at a point in the buttocks halfway 
between the posterosuperior iliac spine and 
the superolateral aspect of the greater tro
chanter. 

Of major importance in evaluating hip joint 
function and dysfunction is the fact that many 
of the large hip joint muscles involve the func
tion of both the knee and hip joints. Contraction 
of these muscles always involves an attempt at 
motion of both joints. Limiting the motion of 
one joint requires stabilization of the other joint 
by other muscles. 

Somatic dysfunctions related to hip joint dys
function may involve the lower spine, sacrum, 
ilium, acetabulofemoral joint, femoral shaft, and 
the knee joint. 
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C H A P T E R 

Evaluation of the Hip 
Dennis J. Dowling and Eileen L. DiGiovanna 

As a fairly competent ball and socket joint, the 
major concerns for examination of the hip are 
to determine any neurological conditions, screen 
for orthopedic dysfunction, evaluate muscular 
asymmetries, locate counterstrain tenderpoints, 
and integrate the localized findings with those 
noted from other regions. 

• OBSERVATION 
Observation of the hip should take place with 
the patient standing and during gait. With the 
patient standing, the physician should inspect 
for swelling, muscle asymmetry, and evidence 
of trauma. It should be noted if the hip is held 
in flexion, a common position suggesting pain 
or dysfunction of the joint. External rotation of 
the lower extremity may indicate spasm of the 
iliopsoas. During gait, the patient should be 
watched for any abnormality of the gait, includ
ing a limp or stiffness of the hip with motion. A 
painful hip may cause the patient to tilt his body 
toward that hip. 

• PALPATION 
The physician should palpate the soft tissues of 
the hip, looking for muscle changes, fascial 
strains, tenderness, particularly counterstrain 
tender points, and temperature changes of the 
skin, possibly indicating an inflammatory pro
cess. The tensor fascia lata and iliotibial band 
should be palpated. Tenderness of the inguinal 
ligament should be noted. The bony landmarks 
should be palpated, including the greater tro
chanter and pelvic structures where ligaments of 
many hip muscles attach. 

Two bursas in particular should be palpated 
lor tenderness and swelling: 

1. Trochanteric—over the greater trochanter of 
the hip 

2. Ischial—over the ischial tuberosity, known 
as "weaver's bottom" when enlarged 

• RANGE OF MOTION TESTING 
The gross motions of the hip joint are flex
ion-extension, abduction-adduction, internal 
and external rotation, and circumduction. Pas
sive motion should generally exceed active mo
tion. In both cases, the effect of the position of 
the knee is also important. Several of the muscles 
are two joint muscles and knee flexion or exten
sion will affect the findings (i.e., hip flexion is 
greater with knee flexion than with knee exten
sion). 

Many hip joint motions should be measured 
with one hand stabilizing the pelvis. Both sides 
should be tested and asymmetry may be a more 
important finding than absolute amount of mo
tion. Average normal measurements are as fol
lows: 

• PARAMETERS: 
1. Abduction-adduction, hip and knee flexed: 

70 to 75 degrees. 
2. Abduction, hip and knee extended: 40 to 45 

degrees. 
3. Adduction, crossing the anterior aspect of the 

opposite extended leg: 20 to 30 degrees. 
4. External rotation: 45 degrees; internal rota

tion approximately 35 degrees. 
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5. Flexion, knee flexed: 120 lo 130 degrees. 
6. Flexion, knee extended: usually less than 90 

degrees, because it is limited by extensor 
muscle action. 

7. Extension, subject prone: 20 to 30 degrees. 
If the opposite leg is placed in 90 degrees of 
flexion, hip extension is 90 to 120 degrees. 

S e a t e d - A c t i v e M o t i o n T e s t i n g 

1, External rotation 
a. Procedure: 

(1) The patient is instructed to place the 
lateral malleolis of the ankle on the 
knee of the opposite leg. 

(2) The procedure is repeated for the op
posite leg and the extent of rotation is 
compared. 

b. Interpretation 
(1) The patient can indicate which side is 

more comfortable when crossing the 
ankle over the knee. 

(2) The leg with the more horizontal posi
tion has the greater range of motion. 

2. Adduction 
a. Procedure: 

(1) The patient is instructed to cross his 
legs by placing the popliteal portion 
of one knee on the anterior knee of 
the opposite leg. 

(2) The procedure is repeated for the op
posite leg and the extent of rotation is 
compared. 

b. Interpretation 
(1) The patient can indicate which side is 

more comfortable when crossing one 
knee over the other 

(2) The leg with the greater ease of cross
ing has the greater range of motion 

S u p i n e - P a s s i v e M o t i o n T e s t i n g 

1. Flexion 
a. The patient's leg is raised with: 

(1) Knee extended 
(2) Knee flexed 

2. Abduction 
a. The nontested leg is held at midline 
b. The patient's leg is moved laterally 

3. Adduction 
a. The nontested leg is held at midline 
b. The patient's hip is slightly flexed to bring 

it anterior to the other leg 
c. The leg is moved medially and across the 

other leg 
4. Internal Rotation 

a. The patient's hip and knee are flexed to 
90 degrees each 

b. The physician's cephalad hand stabilizes 
the patient's bent knee 

c. The physician's other hand pulls the pa
tient's foot and lower leg laterally, creating 
internal rotation 

5. External Rotation 
a. The patient's hip and knee are flexed to 

90 degrees each 
b. The physician's cephalad hand stabilizes 

the patient's bent knee 
c. The physician's other hand pushes the pa

tient's foot and lower leg medially creating 
external rotation 

P r o n e - P a s s i v e M o t i o n T e s t i n g 

1. Extension 
a. The patient's leg is raised with the knee 

extended, and then with 
b. Knee flexed 

2. Abduction 
a. The nontested leg is held at midline 
b. The patient's leg is moved laterally 

3. Adduction 
a. The nontested leg is held at midline 
b. The patient's leg is slightly extended to 

bring it posterior to the other leg 
c. The leg is moved medially and across the 

other leg 
4 Internal Rotation 

a. The patient's knee is flexed to 90 degrees 
b. The physician's cephalad hand stabilizes 

the patient's pelvis by holding the sacrum 
c. The physician's other hand pulls the pa

tient's fool and lower leg laterally creating 
internal rotation 

5. External Rotation 
a. The patient's knee is flexed to 90 degrees 
b. The physician's cephalad hand stabilizes 

the patient's pelvis by holding the sacrum 
c. The physician's other hand pushes the pa

tient's foot and lower leg medially creating 
external rotation 
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• M U S C L E S T R E N G T H T E S T I N G 

Each muscle group should be tested for strength. 
Strength testing is accomplished by placing the 
hip into the direction opposite to that being 
tested (i.e., to test flexion strength, place the hip 
into extension and have the patient push into 
flexion). 

The primary flexors are the psoas and iliacus. 
This may be tested in a seated position with the 
patient lifting the knee while the examiner stabi
lized the pelvis and evaluates strength with the 
application of graded resistance at the knee. It 
may also be evaluated with the patient supine 
and the knees extended. 

The gluteus maximus, biceps femoris semtte-
ndinosus, and semimembranosus muscles create 
extension. This is best evaluated with the patient 
prone and the knees extended. 

The prime mover of the hip into abduction is 
the gluteus medius muscle with some contribu
tion by the tensor fascia lata and gluteus min
imus. Adduction is provided by the adductor 
magnus, adductor brevis, adductor longus, the 
gracilis, and the pectineus. Both abduction and 
adduction can be tested with the patient lying 
on the side opposite the hip being tested. In all 
these tests, the physician applies a graded resis
tance to the motion. 

Internal and external rotation can be tested 
with the patient seated and the resistance applied 
to the ankle of the leg being tested. External rota
tion occurs with contraction of the obturator ex-
lernus and internus, piriformis, gluteus max
imus, and gemelli muscles. Internal rotation is 
provided by the gluteus minimus and tensor fas
cia lata muscles. 

• S T R E N G T H T E S T I N G — P A T I E N T 

S U P I N E 

1. Extension 
a. The patient's leg is raised with the knee 

extended 
b. The patient pushes downward against 

physician's resistance 
2. Adduction 

a. The nontested leg is held at midline 
b. The patient's leg is moved laterally 
c. The patient pushes the leg medially 

against physician's resistance 

3. Abduction 
a. The nontested leg is held at midline 
b. The patient's leg is slightly flexed to bring 

it anterior to the other leg 
c. The leg is moved medially 
d. The patient pushes the leg laterally against 

physician's resistance 
4. External Rotation 

a. The patient's hip and knee are flexed to 
90 degrees each 

b. The physician's cephalad hand stabilizes 
the patient's bent knee 

c. The physician's other hand pulls the pa
tient's foot and lower leg laterally, creating 
internal rotation 

d. The patient pushes the foot medially 
against physician's resistance 

5. Internal Rotation 
a. The patient's hip and knee are flexed to 

90 degrees each 
b. The physician's cephalad hand stabilizes 

the patient's bent knee 
c. The physician's other hand pushes the pa

tient's foot and lower leg medially, creat
ing external rotation 

d. The patient pushes the foot laterally 
against physician's resistance 

• P R O N E 

1 Flexion 
a. The patient's leg is raised with knee ex

tended 
b. The patient pushes downward against the 

physician's resistance 
2. Adduction 

a. The nontested leg is held at midline 
b. The patient's leg is moved laterally 
c. The patient pushes the leg medially 

against the physician's resistance 
3. Abduction 

a. The nontested leg is held at midline 
b. The leg is held in its medial position 
c. The patient pushes the leg laterally against 

the physician's resistance 
4. External Rotation 

a. The patient's knee is flexed to 90 degrees 
b. The physician's cephalad hand stabilizes 

the patient's pelvis by holding the sacrum 
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c. The physician's other hand pulls the pa
tient's foot and lower leg laterally, creating 
internal rotation 

d. The patient pushes the foot medially 
against the physician's resistance 

5. Internal Rotation 
a. The patient's knee is flexed to 90 degrees 
b. The physician's cephalad hand stabilizes 

the patient's pelvis by holding the sacrum 
c. The physician's other hand pushes the pa

tient's foot and lower leg medially creating 
external rotation 

d. The patient pushes the foot laterally 
against the physician's resistance 

• SPECIAL TESTING 
There are several tests that can be used to evalu
ate specific problems with the hip joint and its 
surrounding soft tissues. 

Patrick or Fabere Test 

The Patrick test is also known as the Fabere test, 
which indicates the motions engaged during 
testing:/lexion, abduction, external rotation, and 
extension. 

1. Patient position: supine 
2. Physician position: Standing on the side to 

be treated facing the patient at the level of 
the patient's knee 

3. Procedure: 
a. The physician's cephalad hand is placed 

on the patient's knee. 
b. The physician's other hand grasps the pa

tient's ankle 
c. The patient's leg is brought progressively 

into: 
(1) Flexion—hip and knee flexion to the 

anatomic limit 
(2) Abduction—the patient's knee is ab

ducted while the foot remains in line. 
(3) External Rotation—by bringing the 

knee to the furthest extent of abduc
tion some external rotation is added to 
bring the leg to the extent of anatomic 
barrier 

(4) Extension—the physician puts ten
sion into the position by pushing the 
knee toward the table (Fig. 92-1) 

d. The procedure is repeated for the other 
side. 

4. Interpretation: 
a. The physician should note the quantity, 

quality, and symmetry of motion 
b. Some reduction in motion may be caused 

by sacroiliac dysfunctions 
c. The range of motion may be reduced and 

there may be a solid, grinding restriction 
indicating a bony impedance to movement 

d. Reduction in motion that appears to be 
"softer" in restriction indicates muscular 

• FIG. 92-1 Patrick's (FABERE) test for hip joint motion 
restriction. 
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contractions, especially the adductors and 
iliopsoas muscles 

e. This maneuver should be painless. Any 
dysfunction of the hip will cause pain or 
inability to complete the test. 

f. Since the test may also be affected by dys
function of the sacroiliac joint, localization 
of the pain is necessary to differentiate the 
cause of the problem. 

O b e r T e s t 

1. Patient position: side-lying with the side to 
be evaluated up and away from the table. 

2. Physician position: standing behind patient. 
3. Procedure: 

a. The uppermost leg, with the knee bent, is 
lifted. 

b. The leg is then released. 
4. Interpretation: 

a. The leg should drop quickly 
b. A delay or slow drop of the leg indicates 

contracture of the tensor fascia lata or ilio-
tibial band. 

O r t o l a n i ' s S i g n 

Also known as the Ortolani dick, this test evalu
ates for congenital dysplasia or dislocation of the 
hip. It is performed on newborns in the follow
ing manner: 
1. Patient position: supine 
2. Physician position: standing over patient 
3. Procedure: 

a. The physician grasps the patient's thighs 
on each side close to the hips. 

b. The pads of the index fingers are placed 
on the hip joint over the greater trochanter 

c. The fingers are sunk into the buttocks 
d. The patient's hips and knees are flexed 
e. The thighs are gently externally rotated 

and abducted 
f. The physician notes any clicking and/or 

telescoping of the hip joints 
4 Interpretation: 

A click can indicate hip dysplasia and/or con
genital dislocation of the hip 

T e l e s c o p i n g S i g n 

The telescoping sign is used to test for congenital-
dislocations as well. The femur is pulled and 

pushed in relation to the pelvis and appears to 
"telescope" into the fossa, shortening the leg. 

T h o m a s T e s t 

The Thomas test is positive when there is a con
traction or contracture of the psoas muscle 
present. 
1. Patient position: supine. One version has 

the patient completely on the table. Another 
version has the patient with head, neck, 
trunk, and pelvis on the table but either the 
legs are able to hang off table or the legs are 
put into this position by a drop leaf on the 
table 

2. Physician position: standing on the side to 
be evaluated 

3. Procedure: 
a. The patient is instructed to flex both hips 

and knees and use his arms to hug them 
toward his chest 

b. The patient is instructed to release one leg 
and allow the hip and knee to extend 
while continuing to hug the other leg close 
to the chest. 

c. The physician can exaggerate the position 
of the flexed hip and knee by pushing 
them into further flexion. 

d. The physician can test if the extended leg 
is as far as is possible by pushing that leg 
toward the table/floor. 

e. The physician places one hand beneath 
the patient's lumbar spine to determine 
any change in lordosis. 

f. The physician then places a hand beneath 
the patient's knee of the outstretched leg. 
The distance between the popliteal line 
and the table can be measured in finger
breadths or by a ruler. 

g. The procedure is repealed for the other 
side (Fig. 92-2). 

4. Interpretation: 
a. An increase in lordosis can indicate psoas 

spasm on that side. 
b. The patient's outstretched leg should nor

mally contact the table. Space between the 
popliteal line of the knee and the table 
indicates iliopsoas spasm 

c. The amount of space beneath each knee is 
compared. Asymmetry of height indicates 
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• FIG. 92-2 Thomas test for hip flexion contracture. 

asymmetry in spasm. The higher the knee, 
the greater the relative tightness of the 
muscle. 

Trendelenberg Test 

The Trendelenberg test is an evaluation for gluteus 
medius weakness, a dislocation of the hip, or a 
nonunion of the neck of the femur. 

1. Patient position: standing 
2. Physician position: kneeling or squatting 

behind patient with eyes at level of the pa
tient's pelvis 

3. Procedure: 
a. The physician's hands can be placed 

lightly alongside the patient's hips to help 
the patient balance. 

b. The physician notes the position of the 
patient's iliac crests. 

c. The patient is instructed to stand on one 
leg while lifting the opposite foot from the 
floor and bending the hip and knee on the 
nonstance leg. 

d. The position of the iliac crest on the non-
stance side is noted (Fig. 92-3) . 

e. The procedure is repeated with the oppo
site leg. 

4. Interpretation: 
a. As the weight is shifted onto the dysfunc

tional leg, the pelvis on the opposite side 
will drop. Normally, that side should rise 
slightly. 

b. An iliac crest of a bent leg that drops below 
the level of the other side indicates a weak
ness of the opposite stance leg. 

c. The weakness is in the stance leg gluteus 
medius. 

d. Intact gluteus medius function of the 
stance leg should maintain the opposite 
iliac crest at either the same level or higher 
than the stance side. 

Squatting Test 
1. Patient position: standing 
2. Physician position: standing facing the pa

tient 
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• FIG. 92-3 Trendelenberg test for gluteus medius weakness or congenital hip joint dislocation. 

3. Procedure: 
a. The physician holds the patient's hands to 

steady him. 
b. The patient is instructed to squat with feet 

remaining in place and then to rise upward 
again to a standing position (Fig. 92-4) . 

4. Interpretation: 
a. Squatting involves intact neurological 

function of the lumbar plexus, but L4 spe
cifically. 

b. Limitation of the hip joint may be noted 
in asymmetric or inability to perform ma
neuver. 

c. The weakness is in the stance leg gluteus 
medius. 

d. Inability to rise may indicate weakness of 
the quadriceps muscles. FIG. 92-4 Squatting test for hip joint restriction. 
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Erichsen's Test 
1. Patient position: supine 
2. Physician position: standing alongside the 

patient's pelvis looking toward the patient's 
head 

3. Procedure: 
a. The physician places both hands on either 

side of the patient's pelvis in the iliac re
gion. 

b. The physician places bilateral medial pres
sure towards the sacroiliac joints bilater
ally (Fig. 92-5) . 

c. The patient is requested to give feedback 
as to whether there is pain. 

4. Interpretation: 
a. Pain on one side indicates a sacroiliitis on 

that side. 
b. Inflammatory changes of the sacroiliac 

joint may be noted on radiological studies. 

Straight Leg Raising—Seated 
1. Patient position: seated. 
2. Physician position: kneeling, squatting, or 

standing facing patient. 

• FIG. 92-5 Erichsen test for sacroiliac dysfunction 

3. Procedure: 
a. The patient is instructed to sit straight up

ward. 
b. The patient is instructed to grasp the edge 

of the table. 
c. The physician takes the patient's foot on 

one leg and brings that knee into exten
sion. 

d. The procedure is repeated for the other 
leg. 

4. Interpretation: 
a. Pain that radiates indicates possible radi

culopathy. 
b. If the patient is unable to maintain the 

straightened seated position or unable to 
fully extend knee, this indicates contrac
tion of the hamstring muscles. 

Straight Leg Raising—Supine 
1. Patient position: supine 
2. Physician position: standing next to the pa

tient on the side to be treated 
3. Procedure: 

a. The physician's cephalad hand contacts 
and holds the ASIS on the same side to be 
tested. 

b. The physician's other hand grasps the pa
tient's ankle on the same side. 

c. The physician raises the patient's leg and 
maintains knee extension and creates hip 
flexion (Fig. 92-6) . 

• FIG. 92-6 Straight leg raising test. 
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4. Interpretation: 

a. Pain radiating down the posterior leg indi- 
cates a possible radiculopathy. 

b. If the knee bends (positive "bow sign"), 
then there is contraction of the hamstring 
muscles. 

 

Ludloff Sign 

1. Patient position: supine 
2. Physician position: standing or sitting alongside 

patient 
3. Procedure: 

a. The physician observes the femoral trian- 
gle from above the patient. 

b. Both sides are evaluated. 
4. Interpretation 

a. Observation of an ecchymosis within the 
triangle indicates possible hip fracture. 

b. The test is more specific for an avulsion 
fracture of the lesser trochanter. The leg 
on the involved side may be: 
(1) Apparently shorter 
(2) Internally rotated 
(3) Weakness of hip flexion 

 

Tinel Test 

1. Patient position: supine 
2. Physician position: standing or seated next to the 

patient at the level of the thigh on the side to be 
evaluated 

3. Procedure: 

a. The physician locates a line connecting the 
ASIS and the greater trochanter 

b. The physician taps the tip of a finger or 

reflex hammer onto positioned fingers ap- 
proximately two-thirds of the way from 
the ASIS on the line. 

c. The patient is requested to give feedback 
as to what is felt after the procedure is 

finished. 
4. Interpretation: 

a. Reproduction of pain or paresthesia indicates 
meralgia parasthetica 
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C H A P T E R 

Knee Anatomic Considerations 
Stanley Schiowitz 

T h e knee joint is the largest and most compli
cated articulation in the body. It is a compound 
joint comprising medial and lateral femoral-tib-
ial articulations and a patella-femoral articula
tion, all within one joint capsule. Positioned 
midway in each supporting limb of the body, 
the knee is subjected to severe stresses as it per
forms its functions of weight-bearing and loco
motion. The anatomic description of this articu
lation is simplified by considering it as two 
separate joints. The larger one, the femorotibial 
joint, consists of two condylar joints between 
corresponding femoral and tibial condyles. The 
second one, the femoropatellar joint, is between 
the patella and the femur. 

• THE FEMOROTIBIAL JOINT 

The femoral condyles are convex in both planes 
and, viewed laterally, are spiral-shaped. The lat
eral condyle flattens more rapidly in the antero
posterior dimension than does the medial con
dyle, producing inequality in articular lengths. 
This is evident when the knee is placed in full 
extension. An automatic coupled rotation occurs 
to accommodate this inequality. Hoppenfeld de
scribes a "screw home" motion in which the me
dial aspect of the tibia rotates laterally around 
the lateral femoral condyle, allowing the medial 
femoral condyle to complete its extension. This 
approximates a close-packed position, allowing 
prolonged periods of standing without relying 
to any great degree on muscle function. 

The tibial condyles are concave and end to
ward the mid-tibial line in intercondylar emin

ences. The condyles are separated by the inter
condylar area. 

The femorotibial joint is one of the few articu
lations with menisci. The medial meniscus is 
semicircular. Its anterior end is attached to the 
anterior intercondylar area in front of the ante
rior cruciate ligament. The lateral meniscus is 
almost a complete ring. Its anterior end is at
tached in front of the intercondylar eminence 
of the tibia, blending partially with the anterior 
cruciate ligament. 

The femoral condyles roll and slide on the 
tibial condyles during flexion and extension, ac
companied by similar motions of the menisci. 
During extension, the menisci are pulled anteri
orly; with flexion, they are moved posteriorly. 

The femorotibial joint is stabilized by the cap
sule and its related ligaments and muscular at
tachments. Laterally, these attachments com
prise the fibular collateral ligament, biceps 
tendon, popliteus tendon, and the iliotibial 
band; medially, they comprise the pes anserinus, 
the medial head of the gastrocnemius, the tibial 
lateral ligament, and a portion of the quadriceps 
tendon. Posteriorly the joint is stabilized by both 
heads of the gastrocnemius, the semitendinous 
muscle, the biceps tendon, the oblique popliteal 
ligament, and the arcuate ligament. The anterior 
aspect is stabilized by the quadriceps muscles, 
the quadriceps tendon, the patella, the patellar 
tendon, and the medial and lateral retinacula. 

The cruciate ligaments are intra-articular but 
extra-synovial. They stabilize the knee in the an
teroposterior direction and allow the joint to 
function as a hinge while keeping the articular 

484 

Pthomegroup

www.Pthomegroup.com


CHAPTER 93 • KNEE ANATOMIC CONSIDERATIONS 485 

surfaces together. The anterior cruciate ligament 
arises from the tibia and runs backward, up
ward, and laterally to insert on to the lateral fem
oral condyle. During flexion, the anterior cruci
ate ligament slides the femoral condyle forward. 
The posterior cruciate ligament arises from the 
posterior aspect of the tibia and runs forward 
and upward obliquely to insert onto the lateral 
aspect of the medial femoral condyle. During 
extension the posterior cruciate ligament slides 
the femoral condyle posteriorly. 

• THE FEMOROPATELLAR JOINT 

The femoropatellar joint is a sellar joint; the ar
ticulating surface of the patella is adapted to the 
patellar surface of the femur. This femoral articu
lation involves the anterior surface of both con
dyles. An oblique groove divides it into a large 
lateral and smaller medial area. The quadriceps 
muscles, the quadriceps tendon, and the patellar 
tendon maintain the joint's stability. Its major 
motions are vertical up-and-down movement on 
the femur, and movement in a sagittal plane with 
respect to the tibia. This allows a pulley function 
during flexion and extension of the knee. 

Major Muscles 

The quadriceps femoris is the extensor muscle 
of the knee. It consists of four muscles that have 
a common tendon of insertion on to the anterior 
tuberosity of the tibia. The rectus femoris arises 
from two tendinous heads, one from the anterior 
iliac spine and the second from a groove above 
the acetabulum and the hip joint capsule. It is 
directed downward along the anterior aspect of 
the thigh and ends in the common tendon. It 
functions as a two-joint muscle, producing both 
hip flexion and knee extension. The vastus later
alis is the largest part of the quadriceps. It arises 
from the upper intertrochanteric line and the 
anterior and inferior borders of the greater tro
chanter. The vastus medialis arises from the 
lower part of the intertrochanteric line, the spiral 
line, the medial lip of the linea aspera, the medial 
supracondylar line, and the tendons of the ad
ductor longus and magnus. The vastus interme-
dius arises from the front and lateral surface of 
the upper shaft of the femur. 

The flexor muscles of the knee are located in 
the posterior compartment of the thigh. They 
are the hamstrings, the gracilis, the sartorius, the 
popliteus, and the gastrocnemius muscles. All of 
these muscles are biarticular, with the exception 
of the popliteus and the short head of the biceps. 
Their action on knee flexion is related to the 
position of the hip. Rotation of the knee is also 
a function of these knee flexors. 

Knee Movements 

The active motions of the knee are classified as 
flexion-extension and medial-lateral rotation. 
Normally the knee flexes to 135 degrees; exten
sion is a return from flexion to zero degrees. 
Medial-lateral rotation, with the knee in flexion, 
is 10 degrees in each direction. With the foot on 
the ground, the last 30 degrees of extension is 
accompanied by a conjunct medial femoral rota
tion. With the foot off the ground, extension is 
accompanied by a conjunct lateral rotation of 
the tibia. 

Accessory motions with the knee semi-flexed 
are: anteroposterior glide, abduction-adduc
tion, and long-axis extension. 

With the foot on the ground, the final 30 
degrees of femoral extension is accompanied by 
a conjunct medial femoral rotation (Fig. 93-1) . 
This conjunct rotation results from the geometry 
of the articulating surfaces and the action of the 
ligaments. In full extension, the knee is in close-
packed position, which confers greater stability 
and strength on the joint. As in all close-packed 
joints, trauma can more easily cause fracture. 
However, the more common ligamentous tears 
occur in mid- or loose-packed positions. With 
the foot off the ground, extension is associated 
with conjunct lateral rotation of the tibia. 

The voluntary movements of axial internal 
and external rotation also occur in the knee. 
These motions are best observed with the knee 
in a flexed position. Passive internal and external 
rotation are each approximately 10 degrees. 

The accessory motions of the femorotibial 
joint consist of passive internal and external rota
tion, conjunct rotation, dorsal and ventral tibial 
slide, abduction, adduction, and long-axis trac
tion. 
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• F I G . 93-1 Tibial-femoral extension accompanied by conjunct rotation of the tibia. 

Besides the possibility of multiple soft tissue 
dysfunctions, the major somatic dysfunctions of 
joint motion affect abduction and adduction, or 
dorsal and ventral slide. 

The patella, with the knee semi-flexed, can be 
passively moved in the dorsal-ventral, cephalad, 
caudad, and side-to-side directions. 

• TIBIOFIBULAR JOINTS 
The superior tibiofibular joint is a plane oval 
articulation. The tibial facet lies on the postero
lateral aspect of the rim of the lateral tibial con
dyle. It faces obliquely posteriorly, inferiorly, 
and laterally. The inferior tibiofibular joint is a 
syndesmosis. The tibial facet is a rough concave 
notch into which the convex fibular facet fits. 
The fibula has a distal articulation with the tibia 
and the talus at the ankle. 

Dorsiflexion and plantar flexion of the ankle 
automatically create motion in both tibiofibular 
joints. Dorsiflexion causes the lateral malleolus 
to move laterally, to move vertically in a cepha
lad direction, and to rotate medially. This causes 
the superior tibiofibular joint to move in an up
ward posterior direction while rotating medially. 
The reverse occurs in plantar flexion. 

The most common somatic dysfunction 
found in this area is a posterior fibula at the 
superior tibiofibular joint. This may be second

ary to ankle dysfunction and marked inversion 
and plantarflexion of the ankle. To resolve the 
superior tibiofibular dysfunction, it is impor
tant to evaluate the ankle joint and treat any 
dysfunctions found in that region. 
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C H A P T E R 

Evaluation of the Knee 
Stanley Schiowitz and Eileen L. DiGiovanna 

T h e most common symptom relevant to the 
knee is pain. The knee is subject to a variety of 
injuries and is a common joint for the develop
ment of arthritis. It can also be involved in so
matic dysfunction and is commonly influenced 
by problems originating in the hip or the foot 
and ankle. 

• OBSERVATION 
The physical examination should begin with ob
servation. Any evidence of trauma, such as 
bruises, abrasions, or scars, should be noted. 
Swelling is generally readily observable around 
the knee. With an inflammatory or infectious 
process, the knee may be erythematous. 

With the patient standing, the physician 
should view the knees from the front, back, and 
side. Any abnormal posture should be noted. 
Genu valgus is a posture in which the knees are 
close together and the feet separated. This is 
often referred to as knock-kneed. It can be a nor
mal variant and is more common in females. 
With genu varus the legs will appear bowed, with 
the knees not touching even when the feet are 
close together. This is colloquially referred to 
as bow-legged. Clincally, this can sometimes be 
correlated with rickets. From the lateral view it 
is possible to see a backward curvature of the 
knee joint known as genu recurvatum. These po
sitions of the knee joints place abnormal stresses 
on the joint surfaces. Flexion deformities may 
be seen in the presence of osteoarthritis, as may 
some bony changes in the normal landmarks. 

The knee should be observed during gait as 
well as statically. The range of motion during 

the swing phase and the length of the stride 
should be noted. A limp or antalgic gait may be 
observed. 

• PALPATION 
The knee should be palpated and landmarks 
identified. Swelling may be palpated medial, in
ferior, or lateral to the patella or in the popliteal 
fossa. Tenderness detected during palpation may 
indicate the location of the source of pain, such 
as over the tibial tuberosity in the case of Os
good-Schlatter disease. 

Landmarks to identify include: 

1. Patella and patellar tendon 
2. Head of the fibula 
3. Tibial plateau 
4. Medial joint line and medial collateral liga

ment 
5. Lateral joint line and lateral collateral liga

ment 
6. Tibial tuberosity 

The tone and quality of the muscles and fascia 
of the knee joint should be identified during pal
pation. 

1. The quadriceps femoris consists of four mus
cles of the anterior thigh. These knee extensor 
muscles are, perhaps, the most significant. 
Weakened quadriceps muscles decrease the 
stability of the knee and make it more prone 
to injury. 

2. The hamstring muscles lie in the posterior 
compartment of the thigh. These are the flex
ors of the knee and are more likely to be 
hypertonic but may be weak as well. Tender-
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ness of the hamstring tendons may be identi
fied. 

3. The attachment of the semitendinosus, sarto-
rius, and gracilis, also knee flexors, below and 
medial to the knee joint may be tender in the 
presence of pes anserine bursitis. 

4. The gastrocnemeus, a bi-articular calf mus
cle, may be palpated behind the knee joint. 

5. The popliteus and the short head of the bi
ceps are the only two knee flexors that are 
one joint muscles. All the others are two joint 
muscles. 

6. The iliotibial band along the lateral thigh is 
often tender, which may indicate undue ten
sion of the tissues between the hip and knee. 

• RANGE OF MOTION TESTING 
The range of motion of the knee joint should be 
tested actively and passively. The patient should 
be instructed to flex and extend the knee while 
seated and, from the standing position, to squat 
and arise. The latter tests muscle strength as well 
as active range of motion. The physician should 
hold the hands of older patients to prevent them 
from falling. 

Passively, the physician should put the knee 
through a full range of motion of flexion, exten
sion, and medial and lateral rotation. Normally, 
the knee flexes to 135 degrees and extension is a 
return to zero degrees. Full extension is typically 
modified by the amount of hip flexion caused by 
the two-joint expanse of the hamstring muscles. 
Medial-lateral rotation with the knee flexed 
should be approximately 10 degrees in each di
rection. While moving the knee, the physician 
should monitor the patient's knee joint to sense 
any crepitus. 

The patella should be articulated and any 
pain or crepitus noted. The accessory motions 
with the knee semi-flexed are anteroposterior 
glide, abduction, adduction, and long-axis exten
sion. These are the motions most likely involved 
in somatic dysfunction of the tibia/femur articu
lation. 

The fibular head, lateral to the knee joint, 
should be articulated in an anterior/posterior 
glide. Because of the combined mechanics with 
the ankle mortise, a posterior glide somatic dys
function is the most common knee somatic dys
function with anterior glide the next. 

• SPECIAL TESTS 
There are a number of special tests that can be 
performed to evaluate dysfunctions of the knee 
joint. They may be used to differentiate the type 
of problem involved, whether of the ligaments, 
menisci, or other source. Some of them are de
scribed. 

Varus-Valgus Stress Test 
This test evaluates the medial and lateral collat
eral structures. With the patient supine, the 
ankle joint is held between the examiner's side 
and arm, thus freeing both hands. The knee is 
tested in full extension by applying a valgus and 
then a varus force to the proximal tibia (abduc
tion-adduction motion of leg) (Fig. 94-1) . The 
examiner notes any instability or increased mo
tion on application of force in either direction. 
Then the test is repeated with the knee slightly 
flexed. If the cruciate ligaments are intact, mo
tion can be stable with the knee in full extension, 
even with collateral ligament rupture. 

Rotary Instability Testing 
Anterior Draw Test 
The anterior draw test evaluates anterior cruciate 
ligament dysfunction. The patient is supine, with 
his knee flexed 90 degrees and his foot on the 
table. The examiner sits on the patient's foot or 
otherwise holds it firmly to stabilize it. The ex
aminer then grasps the back of the proximal tibia 
with one or both hands and pulls it forward (Fig. 
94-2) . The patient's leg and foot are internally 
rotated 30 degrees, then externally rotated 15 
degrees, and in a neutral position. On internal 
rotation, anterior shift of the lateral tibial plateau 
in conjunction with medial rotation implies in
jury to the anterior cruciate and lateral ligament. 
On external rotation, anterior shift of the medial 
tibial plateau in conjunction with lateral rotation 
implies injury to the anterior cruciate and medial 
collateral ligaments. With the foot in neutral po
sition (anterior draw sign), an anterior tibial shift 
indicates anterior cruciate ligament dysfunction, 
probably accompanied by medial and lateral lig
amentous injury. 

Lachman Maneuver 
The Lachman maneuver is performed in a similar 
fashion to the anterior draw test, but the knee 
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• F I G . 94-1 Varus-valgus stress for collateral ligament dysfunction. 

is at approximately 10 degrees of flexion. It is 
considered more sensitive than the anterior draw 
test for anterior cruciate ligament tears. Both 
tests lose sensitivity if performed when there is 
mass effect of swelling that occurs with ligament 
disruption. They should be performed immedi
ately upon injury or after the edema has subsided. 

Posterior Draw Test 
The posterior draw test evaluates posterior cruci
ate ligament dysfunction. The patient's foot is 
placed in neutral position, as performed for the 
anterior draw test. The examiner applies force 
on the anterior tibia in a posterior direction (Fig. 
94-3) . The femoral condyles become prominent 
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• F I G . 94-2 Anterior draw test for anterior cruciate ligament disruption. 
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• F I G . 94-3 Posterior draw test for posterior cruciate 
ligament disruption. 

anteriorly as the tibia subluxates posteriorly, in
dicating posterior cruciate ligament dysfunction. 

External Rotation—Recurvatum Test 
With the patient supine, the examiner grasps one 
lower extremity under the heel. With his other 
hand he supports the calf. The knee is allowed to 
move from 10 degrees of flexion to full extension 
(Fig. 94-4) . If the knee becomes hyperextended 
with external rotation of the tibia and tibial 
varus, the test is positive. This indicates injury 
to the arcuate ligament, popliteus, and fibular 
collateral ligament. 

McMurray Test 
The McMurray test evaluates for meniscal tears. 
With the patient supine, the examiner grasps the 
foot with one hand and palpates the knee joint 
line with the other hand. The examiner acutely 
flexes the knee and rotates the tibia into medial 
and lateral rotation. With the tibia held in lateral 
rotation, the examiner applies a valgus stress and 

• F I G . 94-4 Recurvatum or "bounce home" test. 

extends the knee (Fig. 94-5) . The maneuver is 
repeated with the knee held in medial rotation 
and a varus stress applied while extending the 
knee. A palpable or audible click, especially with 
pain, within the joint is considered a sign of a 
meniscal tear. 

Apley's Compression Test 
With the patient prone, the knee is flexed to 
90 degrees. The examiner stabilizes the patient's 
thigh and leans on the heel, compressing the 
menisci between the femur and tibia, then ro
tates the tibia medially while maintaining this 
compression (Fig. 94-6) . Medial joint pain pro
duced by this maneuver suggests a medial 
meniscal tear, whereas lateral joint pain suggests 
a lateral meniscal tear. 

Apley's Distraction Test 
With the patient prone, the knee is flexed to 
90 degrees. The examiner stabilizes the thigh by 
kneeling on it, then applies traction to the leg 
while rotating it medially and laterally (traction 
reduces meniscal pressure but increases liga
mentous strain) (Fig. 94-7) . Any pain elicited by 

• F I G . 94-5 McMurray test for meniscal tears. 
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• F I G . 94-7 Apley's distraction test for ligamentous disruption. 

• F I G . 94-6 Apley's compression test for meniscal disruption. 
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this maneuver indicates medial or lateral liga
mentous dysfunction. 

Knee Joint Effusion Test 
(Bounce-Home Test) 
The knee joint effusion test is performed by sup
porting the patient's heel in one hand and the 
calf in the other. The knee is semi-flexed. The 
hand under the calf is removed carefully and the 
knee allowed to extend in the same manner as 
the recurvatum tests. Failure of the knee to ex
tend fully indicates increased joint fluid. Nor
mally the knee should extend fully and end, with 
a slight "bounce back" at the end point. 

Patella Femoral Grinding Test 
The patient is supine with the knee extended 
and relaxed. The examiner pushes the patella 
caudad in the trochlear groove and then holds 
it in this position. The patient is instructed to 
tighten the quadriceps muscle against the exam
iner's resistance. Palpable crepitation or pain on 
patellar motion is an indication of roughness of 
the articulating surfaces, potentially caused by 
chondromalacia of the patella. 

• DIAGNOSIS OF SOMATIC 
DYSFUNCTIONS OF THE KNEE 
JOINT 

Abduction of Tibia on Femur 
This is a condition of varus stress of the tibia on 
the femur. It can be created by a blow to the 
medial knee joint or by a twisting motion that 
produces lateral ligamentous sprain. The lateral 
joint structures are lax, the medial knee joint 
approximates, and tibial motion on the femur is 
restricted in medial translatory slide. 

1. Patient position: supine, with the knee fully 
extended. 

2. Physician position: standing on the side of 
the somatic dysfunction, facing the table. 

3. Technique: 
a. The physician's cephalad hand grasps the 

patient's distal femur, holding it firmly 
and restricting its movement. 

b. With his other hand, the physician grasps 
the patient's lower ankle and creates val-

gus-varus stress of the tibia on the femur. 
The varus motion should be greater than 
the valgus motion, 

c. The physician moves his hand up to the 
proximal tibia, then induces a straight me
dial-lateral translatory slide of the tibia 
upon the femur (Fig. 94-8) . The lateral 
translatory motion should be greater than 
the medial translatory motion. 

Adduction—Tibia on Femur 
This is a condition of valgus stress of the tibia 
on the femur. It can be created by a blow to the 
lateral knee joint or by a twisting motion that 
produces medial ligamentous sprain. The medial 
joint structures are lax, the lateral knee joint ap
proximates, and tibial motion on the femur is 
restricted in lateral translatory slide. 

1. Patient position: supine, with the knee fully 
extended. 

2. Physician position: standing on the side of 
the dysfunction, facing the patient. 

3. Technique: 
All positions are as described for abduction; 

however, the findings are reversed: valgus mo
tion is greater than varus, and medial translatory 
motion is greater than lateral. 

Internal and External 
Rotation—Tibia on Femur 
1. Patient position: supine. A pillow is placed 

under the knee to be examined to maintain 
slight flexion. 

• F I G . 94-8 Motion testing for medial-lateral translatory 
slide dysfunctions. 
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2. Physician position: standing on the side of 
the dysfunction, facing the table. 

3. Technique: 
a. The physician's cephalad (with respect to 

the patient) hand grasps the patient's dis
tal femur, holding it firmly and restricting 
its movement. 

b. With his other hand the physician grasps 
the patient's lower ankle and induces in
ternal and external rotary motion of the 
tibia on the femur (Fig. 94-9) . 

4. Interpretation: 
Increased internal rotation with restricted ex

ternal rotation signifies internal rotation dys
function; increased external rotation with re
stricted internal rotation signifies external 
rotation dysfunction. 

Anteroposterior Slide 
Dysfunction—Tibia on Femur 

In this condition, the tibia is restricted in anterior 
or posterior slide. This motion is coupled to knee 
flexion-extension. Movement of the tibia on the 
femur into extension is coupled with anterior 
slide. Movement of the tibia on the femur into 
flexion is coupled with posterior slide. The initial 
symptoms or findings are restrictions of flexion 
or extension movements. The physician must 
look for these dysfunctions. 

1. Patient position: supine, with the dysfunc
tional knee flexed and the foot flat on the 
table. 

• F I G . 94-9 Motion testing for internal and external rota
tion of the tibia on the femur. 

2. Physician position: sitting on the patient's 
foot, anchoring it to the table. 

3. Technique: 
a. The physician wraps both hands around 

the proximal tibia with his thumbs in front 
of the medial and lateral condyles and 
pressing on them. The physician's hand 
encircles the leg and grasps it firmly below 
the popliteal space. 

b. The physician creates a direct anteropos
terior translatory slide of the tibia on the 
femur by first pulling the tibia forward 
with both hands and then pushing it back
ward with both thumbs (Fig. 94 -10) . 

Note: In performing this test, the physician is 
not evaluating for cruciate ligamentous tears. 
The anteroposterior force used must be greatly 
reduced. 

4. Interpretation: 
Increased anterior slide with decreased poste

rior slide signifies anterior slide dysfunction; in
creased posterior slide with decreased anterior 
slide signifies posterior slide dysfunction. 

Proximal Fibular Head 
Dysfunction—Fibula on Tibia 
The fibula is not anatomically part of the knee 
joint. However, the proximity of the fibular head 
to the knee joint and the overlapping symptom 

• F I G . 94-10 Motion testing for anteroposterior slide 
dysfunctions of the tibia on the femur. 
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complexes warrant inclusion of these somatic 
dysfunctions here. When evaluating or treating a 
fibular head dysfunction, the physician should 
completely examine the distal articulation as well as 
the ankle joint. 

1. Patient position: supine, with the dysfunctional 
knee flexed and the foot flat on the table. 

2. Physician position: sitting on the patient's foot. 
3. Technique: 

a. The initial steps are as in the modified 
drawer test (see anteroposterior slide dys- 
function). 

b. The physician grasps the head of the fibula 
with his thumb and index finger (Fig. 
94-11). 

c. A firm anteroposterior slide motion of the 
fibular head on the tibia is created. 

4. Interpretation: 
Increased anterior slide with decreased posterior 

slide signifies anterior fibular head dysfunction; 
increased posterior slide with decreased anterior 
slide signifies posterior fibular head dysfunction. 
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C H A P T E R 

Foot and Ankle Anatomic 
Considerations 
Stanley Schiowitz 

The foot and ankle make up a complex unit 
of twenty-eight bones. The unit must perform 
the functions of weight-bearing and adapting to 
terrain during walking or running, yet still re
main sufficiently compliant to accommodate ad
ditional stress. Approximately 4 0 % of the entire 
population has foot abnormalities, which makes 
knowledge of this region extremely important. 

• THE ANKLE 
The ankle articulation consists of the distal end 
of the tibia and the medial and lateral malleoli, 
which together form a concave surface, the cru
ral arch, into which is fitted the body of the talus. 
These bones are connected by the joint capsule 
and by the deltoid, anterior and posterior talofi
bular, and calcaneofibular ligaments. The tibial 
malleolus extends approximately one-third of 
the way down the medial surface of the talus and 
is anterior to the lateral malleolus. The fibular 
malleolus extends down the entire lateral aspect 
of the talus. When viewed from above, the entire 
articulation is laterally angled, thus creating a 
toeing-out of 15 degrees (Fig. 95 -1 ) . 

The body of the talus is wedge-shaped and 
wider in its anterior portion. Dorsiflexion creates 
a close-packed position of the talus in the crural 
arch. Further dorsiflexion induces separation of 
the tibiofibular articulation, with lateral and cau
dal displacement of the distal fibula and medial 
rotation around the tibia. This motion of the fi
bula can be a major source of fibular head dys
function. 

The major joint motions of the ankle are plan
tar flexion (to 50 degrees) and dorsiflexion (to 
20 degrees) (Fig. 95 -2 ) . Accessory motions of 
side-to-side glide, rotation, abduction, and ad
duction are present if the joint is in plantar 
flexion. 

The triangular deltoid ligament is located me
dially and is attached above to the medial malle
olus and below to the tuberosity of the navicular, 
the sustentaculum tali of the calcaneus, and the 
medial tubercle of the talus. The deltoid ligament 
is so strong that trauma often causes fractures of 
its bony attachments rather than rupture of the 
ligament itself. 

The anterior talofibular ligament goes from 
the anterior margin of the lateral malleolus for
ward and medially to attach to the lateral aspect 
of the neck and the lateral articular facet of the 
talus. The posterior talofibular ligament runs 
from the lower part of the lateral malleolus to 
the lateral tubercle of the posterior process of 
the talus. The calcaneofibular ligament runs 
from the apex of the lateral malleolus downward 
and backward to the tubercle on the lateral sur
face of the calcaneus (Fig. 95 -3 ) . 

The shape of the crural concavity, the extent 
of the lateral malleolus on the talus, and the 
strong ligamentous attachments deter joint dis
locations unless accompanied by fracture of the 
malleoli. 

The most common sprain represents an in
version and is usually caused by a combination 
of plantar flexion, internal rotation, and inver-
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• F I G . 95-1 Regional functional anatomy of the ankle 
joint. 

sion. The lateral ankle ligaments sustain the ini
tial impact. The type of ligamentous tear or frac
ture-dislocation will depend on the severity of 
the force. (Fig. 95-4) 

The major muscle of ankle dorsiflexion is 
the tibialis anterior, assisted by the extensor 
digitorum longus, the extensor hallucis longus, 
and the peroneus tertius. The major muscles 
of ankle plantar flexion are the gastrocnemius 
and soleus, assisted by the plantaris, tibialis 

posterior, flexor hallucis longus, and flexor dig-
itorum longus. 

The subtalar articulation consists of the talus 
on the calcaneus. These bones have two sepa
rate concave-convex articulations. The major 
motions are calcaneal abduction (valgus) and 
calcaneal adduction (varus), in relationship to 
the fixed talus. The talus articulates with the 
navicular and the calcaneus articulates with the 
cuboid. 

• THE FOOT 
The posterior portion of the foot consists of the 
talocalcaneal, talonavicular, and calcaneocuboid 
articulations. The calcaneus can move into ab
duction (valgus) or adduction (varus) in relation 

• F I G . 95-2 Major motions of the ankle joint. 
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• F I G . 95-3 Ligamentous attachments at the ankle, posterior view. 

to the talus (Fig. 95-5) . The other motions are 
best described as combined talocalcaneal-navi-
cularcuboid efforts. Inversion in relation to a sta
ble talus can be described as a medial rotation 
of the calcaneus and navicular bone, increasing 
the height of the medial arch, accompanied by 
the cuboid rotating downward on the calcaneus 

(Fig. 95-6) . Motion of the anterior tarsus and 
plantar flexion will increase this movement. 
Eversion is the reverse of this. 

The combined motions of the talonavicular 
and calcaneocuboid joints create foot inversion 
and eversion (see Fig. 95-4) . Inversion is created 
by calcaneal adduction, navicular rotation, and 

• F I G . 95-4 ( A ) Eversion of the ankle. (B) Inversion of the ankle. 
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• F I G . 95-5 Calcaneal motion on the talus as viewed from the rear. 

glide on the talus. These motions raise the navic
ular and the medial border and depress the lat
eral border of the foot. Eversion is produced by 
an opposite series of motions. The muscles in
volved in the motion of inversion are the tibialis 
anterior and posterior. The muscles involved in 
the motion of eversion are the peroneus longus 
and brevis. The cuboid motions on the calcaneus 

are glide with conjunct rotation. This usually ac
companies the inversion-eversion motions of 
the combined articulations. 

With weight-bearing, the distal tarsus and 
metatarsals become involved, creating the com
bined motions of pronation and suppination. 
Pronation of the foot consists of a combination of 
calcaneal abduction (valgus), eversion, foot ab-

• F I G . 95-6 Forefoot inversion creating medial rotation of the cuboid (Cu) on the calcaneus (Ca) and the 
navicular (W) on the talus (T). 
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duction, and dorsiflexion. The opposite motions, 
calcaneal abduction (varus), inversion, foot ad
duction, and plantar flexion produce supination. 

The accessory motions of these articulations 
are slide and conjunct rotations. 

The forefoot consists of the metatarsals and 
phalanges. These bones have a combined motion 
of forefoot abduction and adduction (Fig. 
95-7) . The primary motions of the tarsometatar
sal joints are flexion and extension. The axis of 
flexion and extension of the fourth and fifth met
atarsals is oblique. This raises and lowers the 
transverse metatarsal arch with flexion and ex
tension movements of these metatarsals. The in-
termetatarsal joint movement is primarily that of 
slide. Accessory motions of the tarsometatarsal 
and intermeta tarsal joints consist in exaggeration 
of all sliding motions, especially when accompa
nied by long-axis traction. The metatarsopha
langeal articulations allow active motions of ex
tension-flexion and adduction-abduction. 
Accessory motions are sliding, axial rotation, and 
long-axis traction. 

The active interphalangeal motions are flex
ion and extension. The accessory motions are 
abduction and adduction, axial rotation, and 
long-axis extension. 

Arches of the Foot 
The longitudinal curve of the foot can be di
vided into medial and lateral longitudinal arches. 

To perform its weight-bearing and elastic mo
bile activities, the longitudinal arch is con
structed in two different anatomical forms. The 
lateral longitudinal arch is a firm osseous struc
ture consisting of the calcaneus, cuboid, and 
the fourth and fifth metatarsals. It resembles 
the classical architectural definition of an arch, 
having a keystone (the cuboid) with a flank 
stone (calcaneus and metatarsal) on each side. 
It is low, of limited mobility, and built to 
transmit weight and thrust to and from the 
ground (Fig.95-8). Its major articulation is the 
calcaneocuboid, which has a limited range of 
motion. Stress through this arch can create 
a typical cuboid somatic dysfunction. Torsion 
through the anterior aspect of this arch will 
readily cause fracture of the fifth metatarsal. 

The medial longitudinal arch is composed 
of the calcaneus, the talus, the navicular, the 
cuneiforms, and the first three metatarsal 
bones. This arch is considerably higher and 
more mobile than its lateral counterpart. The 
plantar ligaments, plantar fascia, and the tibialis 
posterior, flexor digitorum longus, flexor hal
lucis longus, and intrinsic muscles of the foot 
assist in controlling the medial arch. The medial 
arch is without firm osseous support and can 
be increased or reduced to meet the needs of 
motion or terrain. MacConaill describes the 
subtalar area as functioning as a twisted plate. 
It is flattened transversely along the line of the 

• F I G . 95-7 ( A ) Abduction of the forefoot. (B) Adduction of the forefoot. 
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• F I G . 95-8 Lateral longitudinal arch of the foot. 

metatarsal heads and vertically at the calcaneus. 
It can be elongated or untwisted in pronation, 
dropping the medial "arch," or, with supina
tion, can become more twisted, raising the 
medial arch (Fig.95-9). 

The medial arch is controlled by the rotation 
of the calcaneus on a longitudinal axis (calcaneal 
valgus-varus). Extreme adduction of the stand
ing feet (crossing one foot over the other) causes 
posterior rotation of the calcaneus (varus) and 
a high medial arch. Extreme abduction of the 
standing foot with dorsiflexion of the ankle 
causes anterior rotation of the calcaneus (valgus) 
with a dropping of the medial arch. Therefore, 
the structure and motions of this area of the foot 
can be said to twist and untwist the foot in var
ious positions. 

Evidently, muscles contribute little to the 
maintenance of the arch, which instead is sup
ported passively by the skeletal structure and 
ligaments. Muscles do play an active role in bal
ance and gait. 

Many authors describe a number of trans
verse arches (Fig. 95-10) . With the exception 
of the metatarsal heads, these arches do not 
transmit forces to the ground. The anterior 
metatarsal transverse arch consists of the five 
metatarsal heads, with the second metatarsal 
as its highest point. With weight-bearing, this 
arch is flattened. Depression of the anterior 
metatarsal transverse arch increases the weight-
bearing burden of the metatarsal heads, creat
ing dysfunction. A second, posterior metatarsal 
arch consists of the bases of the five metatarsals. 
A third, tarsal arch has been described, consist
ing of the navicular, cuneiform, and cuboid 
bones. This arch assists in flexibility and the 
rotation motions of the foot. Diminution or 
absence of the tarsal arch is evident in pes 
planus (flat feet). 

If on examination the foot arch changes in 
conformity with these principles, the feet are not 
structurally flat. Calcaneal valgus can have far-
reaching structural and mechanical effects. It can 

• F I G . 95-9 Medial longitudinal arch of the foot and its associated torsion. 

Pthomegroup

www.Pthomegroup.com


CHAPTER 95 • FOOT AND ANKLE ANATOMIC CONSIDERATIONS 501 

• F I G . 95-10 Transverse arches of the foot. 

reduce the medial arch, exaggerating foot prona
tion and increasing toe abduction and the ten
dency for eversion. This is very evident when 
observing gait. Calcaneal valgus also increases 
genu valgus, anterior pelvic tilt, and lumbar lor
dosis. The evaluation and treatment of foot im
balance is an integral part of the osteopathic ex
amination. 

Somatic dysfunction restricting joint motion 
will affect the motions of slide and conjunct rota
tion. An example is the conjunct rotation of the 
cuboid on the calcaneus with eversion and inver
sion of the foot. 
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C H A P T E R 

Evaluation of Foot and Ankle 
Dysfunctions 
Stanley Schiowitz and Eileen L. DiGiovanna 

The walking foot is constantly adapting to ter
rain. Beyond the calcaneus, the tarsals, metatar
sals, and phalanges act as stabilizers, rising, fall
ing, twisting, and turning to accommodate to 
every change in the road or style of movement. 
These motions in turn are transmitted through 
the calcaneus, talus, and ankle mortice. The last 
articulation acts as a secondary balancing mech
anism, allowing dorsiflexion and plantar flexion, 
rotation, abduction, and adduction at the ankle. 

Unexpected or uncompensated stresses or 
strains of the foot will create dysfunctions. These 
can occur at the articulations of the foot or at 
the ankle joint. A diagnosis is based on loss of 
joint mobility and tissue changes. Because the 
foot and ankle are attached to the body, the phy
sician must always search out secondary dys
functions. 

A thorough history, physical examination, 
and ancillary studies should be performed before 
treatment is instituted. The ankle joint is com
monly involved in eversion and inversion strains 
or sprains, as well as in malleolar fractures. Dys
function often follows immobilization treatment 
procedures. People with healed fractures may 
still have unresolved somatic dysfunctions. 

• OBSERVATION 

The skin of the foot should be examined for evi
dence of infection, fungal infection, and signs of 
trauma. The ankle should be observed for any 
swelling or inflammation. The nails should be 

inspected for paronychia (infections of the cuti
cle of the nail) or for fungal infection of the nails. 
Calluses and corns may be present on the sole 
of the foot or any of the toes. 

It is important to observe the foot and ankle 
in the standing and seated positions and during 
gait. With the patient standing, weight equally 
distributed on each extremity, the foot and ankle 
should be observed for toeing in or out and the 
height of the medial arch of the foot. If the arch 
is flattened, it is necessary to determine whether 
this is structural or caused by pronation of the 
foot. If the flattening remains with the patient 
seated, then it is a structural problem. If the arch 
returns to the foot when seated, then the prob
lem is functional. If the foot pronates, it will be 
noted that the Achilles tendon is bowed when 
the foot is weight-bearing. Occasionally the arch 
is too high and this should be noted because of 
the foot problems that may occur. 

The foot and ankle are observed during gait. 
The foot should first strike the ground on the 
heel, roll to the lateral edge of the foot, the 
weight should then roll back across the ball of 
the foot (the transverse arch), and the great toe 
should push the foot off the ground. The flexibil
ity of the ankle should be noted during this pro
cess. Any abnormal turning in our out of the 
foot (inversion or eversion) or pronation should 
be noted. 

Bone and joint asymmetries should be noted. 
Hammer toes have a flexion deformity of the mid
dle phalangeal joint and an extension deformity 
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of the distal phalangeal joint. A claw toe has flex
ion deformity of both joints. Frequently a callus 
forms over the top of the flexed middle phalan
geal joint. A bunion is seen as a lateral deviation 
of the first metatarsal bone with a medial devia
tion of the proximal phalanx of the great toe. 
The proximal metatarsal-phalangeal joint is 
often enlarged, swollen, and tender. 

• PALPATION 
The foot and ankle may be palpated with the 
patient seated or supine. Soft tissues are palpated 
for tenderness and swelling. Tissue texture 
changes should be noted. Bony landmarks are 
palpated for any asymmetry or arthritic changes. 

• MOTION TESTING 
The clinician should first examine a healthy ex
tremity and test its motions. The findings in a 
healthy extremity provide a standard for com
parison with a dysfunctional extremity. Re
stricted motion in a joint of the foot or ankle is 
often indicative of somatic dysfunction, espe
cially when no arthritic changes have been pal
pated in that joint. 

Dorsiflexion and Plantar Flexion 
1. Patient position: supine, with the knee 

slightly flexed and supported by a pillow. 
2. Physician position: standing at the foot of 

the table, facing the patient. 
3. Technique: 

a. With one hand, the physician grasps the 
anterior ankle, locking both malleoli. 

b. With the other hand, he grasps the fore
foot close to but not on the talus. 

c. The physician inverts the forefoot and, 
while maintaining this position, places the 
foot into dorsi-flexion and then plan
tar-flexion (Fig. 96-1) . 

d. Note degrees and freedom of motions as 
compared with the other foot. 

Abduction-Adduction (Subtalar) 
1. Patient position: supine, with the knee 

slightly flexed and supported by a pillow. 
2. Physician position: standing at the foot of 

the table, facing the patient. 

• F I G . 96-1 Motion testing for dorsiflexion and plantar 
flexion. 

3 Technique: 
a. The physician grasps the forefoot and 

places it into abduction and adduction 
(Fig. 96-2) . 

b. Note degrees and freedom of motions as 
compared to the other foot. 

Calcaneal Inversion-Eversion 

1. Patient position: supine, with the knee 
slightly flexed and supported by a pillow. 

2. Physician position: standing at the foot of 
the table, facing the patient. 

• F I G . 96-2 Motion testing for subtalar abduction-ad
duction. 
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3. Technique: 
a. The physician grasps the calcaneus in one 

hand. His other hand is on the forefoot, 
locking the talus. 

b. The physician inverts and everts the calca
neus on the talus (Fig. 96-3) . 

c. Note degrees and freedom of motions as 
compared to the other foot. 

Cuboid Dysfunction 
1. Patient position: prone. 
2. Physician position: standing beside the 

table, with one knee on the table. 
3. Technique: 

a. The patient's knee is flexed, with the foot 
resting on the physician's knee. 

b. The physician grasps the calcaneus with 
one hand, locking it. 

c. With the thumb and index finger of the 
other hand, the physician grasps the cu
boid and moves it dorsally and ventrally 
(Fig. 96-4) . 

d. Note degrees and freedom of motion as 
compared to the other foot. 

Fifth Metatarsal Dysfunction 
1. Patient position: prone. 
2. Physician position: standing beside the 

table, with one knee on the table. 

• F I G . 96-3 Motion testing for calcaneal inversion-ever-
sion. 

• F I G . 96-4 Motion testing for cuboid dysfunction. 

3. Technique: 
a. The physician grasps the cuboid with one 

hand, locking it. 
b. With his other hand, he grasps the fifth 

metatarsal and moves it dorsally and ven
trally (Fig. 96-5) . 

c. To examine rotary motion of the metatar
sal, the physician locks the fourth metatar
sal and examines motion of the fifth. To 
examine motion of the fourth metatarsal, 
he locks the third metatarsal. 

d. Note degrees and freedom of motions as 
compared to the other foot. 

Navicular Dysfunction 
1. Patient position: supine. 
2. Physician position: seated at the foot of the 

• F I G . 96-5 Motion testing for fifth metatarsal dysfunc
tion. 
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table with his back to the patient. The foot 
to be examined lies on a pillow on his lap. 

3. Technique: 
a. The physician grasps the foot, including 

and locking the talus with one hand. 
b. With his other hand, he grasps the navicu

lar and moves it dorsally and ventrally 
(Fig. 96-6) . 

c. Note degrees and freedom of motions as 
compared to the other foot. 

Cuneiform Dysfunction 
1. Patient position: supine. 
2. Physician position: seated at the foot of the 

table with his back to the patient. The foot 
to be examined lies on a pillow on his lap. 

3. Technique: 
a. The physician grasps and locks the navic

ular. 
b. The physician moves the cuneiform on the 

navicular 

First Metatarsal Dysfunction 
1. Patient position: supine. 
2. Physician position: seated at the foot of the 

table with his back to the patient. The foot 
to be examined lies on a pillow on his lap. 

3. Technique: 
a. The physician grasps and locks the first 

cuneiform. 
b. He grasps the first metatarsal and moves 

it dorsally and ventrally. 
c. To examine for rotary motion of the meta

tarsals, the physician locks the second 
metatarsal to evaluate the first, and locks 
the third to evaluate the second. 

d. Note degrees and freedom of motions as 
compared to the other foot. 

Phalangeal Dysfunction 

1. Patient position: supine. 
2. Physician position: seated at the foot of the 

table with his back to the patient. The foot 
to be examined lies on a pillow on his lap. 

3. Technique: 
a. The physician grasps the metatarsal and 

locks it with one hand. 
b. With his other hand, he grasps the first 

phalanx articulating with that metatarsal. 
c. After applying slight traction, the physi

cian evaluates dorsal, ventral, abduction, 
adduction, and rotary motions (Fig. 96-7) . 

d. Note degrees and freedom of motions as 
compared to the other foot. 

• F I G . 96-7 Motion testing for phalangeal dysfunction. 

• F I G . 96-6 Motion testing for navicular dysfunction. 

Pthomegroup

www.Pthomegroup.com


C H A P T E R 

Muscle Energy of the Lower 
Extremity 
Dennis J. Dowling 

M u s c l e energy treatment of the lower extremity 
is most easily performed with the patient in the 
supine or prone positions. However, by applying 
the principles of the modality, other positions 
are easily possible. Isolating the joint or muscle, 
placing it into its barrier, instructing the patient 
to push the extremity toward the freedom, and 
progressively challenging the altering barrier re
main the steps for successful application. By con
vention, the description is the somatic dysfunc
tion relative freedom (i.e., "flexion" indicates 
flexion freedom and extension barrier). The di
agnoses listed in this chapter are according to 
joint and direction of motion. More specific ad
aptations can be performed for specific muscles. 

• HIP 

1. Flexion—Prone 
a. Patient position: prone 
b. Physician position: physician stands on 

side opposite to the dysfunction at level 
of patient's legs facing the patient. 

c. Technique: 
(1) The physician's cephalad hand is 

placed on the patient's sacrum with 
his index finger at the posterior supe
rior iliac spine of the side to be treated. 

(2) The physician's other hand reaches 
across the patient's legs and is placed 
anterior to the thigh above the knee. 

(3) The leg is extended at the hip until 
motion occurs at the ilium as moni

tored by the physician's cephalad 
hand. 

(4) The patient is instructed to push his 
leg downward toward the table. The 
physician provides isometric resis
tance for 3 to 5 seconds. 

(5) The patient is instructed to relax for 
3 to 5 seconds and then the physician 
repositions the patient into the new 
barrier. 

(6) The procedure is repeated until nor
mal range of motion is accomplished 
or approximated. 

2. Flexion—Supine 
a. Patient position: supine with lower legs 

off the end of the table and knees even 
with end of table. 

b. Physician position: physician stands on 
side to be treated at the end of the table. 

c. Technique: 
(1) The patient is instructed to flex both 

hips and knees and to use his arms to 
hug them toward his chest. 

(2) The patient is instructed to release the 
leg to be treated and allow the hip to 
extend and lower leg to hang off the 
end of the table while continuing to 
hug the other leg close to the chest. 

(3) The physician pushes the leg to be 
treated towards the table/floor. 

(4) The patient is instructed to push his 
leg upwards toward the ceiling. The 
physician provides isometric resis
tance for 3 to 5 seconds. 
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(5) The patient is instructed to relax for 
3 to 5 seconds, and then the physician 
repositions the patient into the new 
barrier by pushing the leg further 
downward. 

(6) The procedure is repeated until nor
mal range of motion is accomplished 
or approximated. 

3. Extension 
a. Patient position: supine 
b. Physician position: physician stands on 

the side of the dysfunction at level of pa
tient's legs facing the patient. 

c. Technique: 
(1) The physician's cephalad hand is 

placed on the patient's anterior supe
rior iliac spine of the side to be treated. 

(2) The physician's other hand holds the 
patient's leg above the ankle. 

(3) The leg is flexed at the hip until mo
tion is limited. Occasionally, the pa
tient's knee will bend. The barrier is 
just before this occurrs. The physician 
can support the patient's leg on his 
arm or shoulder. 

(4) The patient is instructed to push his 
leg downward toward the table. The 
physician provides isometric resis
tance for 3 to 5 seconds. 

(5) The patient is instructed to relax for 
3 to 5 seconds, and then the physician 
repositions the patient into the new 
barrier. 

(6) The procedure is repeated until nor
mal range of motion is accomplished 
or approximated. 

4. Adduction 
a. Patient position: supine, closer to the op

posite side of the table 
b. Physician position: physician stands at 

the foot of the table closer to the side to 
be treated. 

c. Technique: 
(1) The physician's hand is placed on the 

patient's knee or ankle on the non-
treated side. 

(2) The physician's other hand holds the 
patient's leg to be treated above the 
ankle 

(3) The leg to be treated is abducted until 
the limit of motion is limited palpated. 
The physician can stand in a position 
between the patient's legs as a means 
of resisting adduction of the side to 
be treated. 

(4) The patient is instructed to push his 
leg medially towards the other leg. 
The physician provides isometric re
sistance for 3 to 5 seconds. 

(5) The patient is instructed to relax for 
3 to 5 seconds and then the physician 
repositions the patient into the new 
barrier. 

(6) The procedure is repeated until nor
mal range of motion is accomplished 
or approximated. 

5. Abduction 
a. Patient position: supine, closer to the 

side of the table on the side to be treated 
b. Physician position: physician stands at 

the foot of the table closer to the side op
posite to the side to be treated. 

c. Technique: 
(1) The physician's hand is placed on the 

patient's knee or ankle on the non-
treated side. 

(2) The physician's other hand holds the 
patient's leg being treated above the 
ankle. 

(3) The leg to be treated is flexed enough 
to clear the other leg and then ad-
ducted until the limit of motion is pal
pated. 

(4) The patient is instructed to push his 
leg laterally. The physician provides 
isometric resistance for 3 to 5 seconds. 

(5) The patient is instructed to relax for 
3 to 5 seconds, and then the physician 
repositions the patient into the new 
barrier. 

(6) The procedure is repeated until nor
mal range of motion is accomplished 
or approximated. 

6. External Rotation—Supine 
a. Patient position: supine 
b. Physician position: physician stands on 

the side of the dysfunction at level of pa
tient's legs facing the patient. 
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c. Technique: 
(1) The patient's hip and knee are flexed 

to 90 degrees each. 
(2) The physician's cephalad hand stabi

lizes the patient's bent knee. 
(3) The physician's other hand pulls the 

patient's foot and leg laterally creating 
internal rotation. 

(4) The patient is instructed to push his 
foot medially. The physician provides 
isometric resistance for 3 to 5 seconds. 

(5) The patient is instructed to relax for 
3 to 5 seconds and then the physician 
repositions the patient into the new 
barrier. 

(6) The procedure is repeated until nor
mal range of motion is accomplished 
or approximated. 

7. External Rotation—Prone 
a. Patient position: prone 
b. Physician position: physician stands on 

the side of the dysfunction at level of pa
tient's legs facing the patient. 

c. Technique: 
(1) The patient's knee is flexed to 90 de

grees. 
(2) The physician's cephalad hand stabi

lizes the patient's bent knee. 
(3) The physician's other hand pulls the 

patient's foot and leg laterally creating 
internal rotation. 

(4) The patient is instructed to push his 
foot medially. The physician provides 
isometric resistance for 3 to 5 seconds. 

(5) The patient is instructed to relax for 
3 to 5 seconds, and then the physician 
repositions the patient into the new 
barrier. 

(6) The procedure is repeated until nor
mal range of motion is accomplished 
or approximated. 

8. Internal Rotation—Supine 
a. Patient position: supine 
b. Physician position: physician stands on 

the side of the dysfunction at level of pa
tient's legs facing the patient. 

c. Technique: 
(1) The patient's hip and knee are flexed 

to 90 degrees each. 

(2) The physician's cephalad hand stabi
lizes the patient's bent knee. 

(3) The physician's other hand pushes the 
patient's foot and leg medially creating 
external rotation. 

(4) The patient is instructed to push his 
foot laterally. The physician provides 
isometric resistance for 3 to 5 seconds. 

(5) The patient is instructed to relax for 
3 to 5 seconds and then the physician 
repositions the patient into the new 
barrier. 

(6) The procedure is repeated until nor
mal range of motion is accomplished 
or approximated. 

9. Internal Rotation—Prone 
a. Patient position: prone 
b. Physician position: physician stands on 

the side of the dysfunction at level of pa
tient's legs facing the patient. 

c. Technique: 
(1) The patient's knee is flexed to 90 de

grees. 
(2) The physician's cephalad hand stabi

lizes the patient's bent knee. 
(3) The physician's other hand pushes the 

patient's foot and leg medially and 
over the other leg creating external ro
tation. 

(4) The patient is instructed to push his 
foot laterally. The physician provides 
isometric resistance for 3 to 5 seconds. 

(5) The patient is instructed to relax for 
3 to 5 seconds and then the physician 
repositions the patient into the new 
barrier. 

(6) The procedure is repeated until nor
mal range of motion is accomplished 
or approximated. 

• KNEE 

1. Flexion 
a. Patient position: supine 
b. Physician position: physician stands on 

the side of the dysfunction at level of pa
tient's legs facing the patient. 

c. Technique: 
(1) The patient's knee is extended to the 

extent possible. 
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(2) The physician's cephalad hand stabi
lizes the patient's bent knee. 

(3) The physician's other hand holds the 
patients leg above the ankle. 

(4) The patient is instructed to bend his 
knee. The physician provides isomet
ric resistance for 3 to 5 seconds. 

(5) The patient is instructed to relax for 
3 to 5 seconds, and then the physician 
repositions the patient into the new 
barrier. 

(6) The procedure is repeated until nor
mal range of motion is accomplished 
or approximated. 

2. Extension 
a. Patient position: prone 
b. Physician position: physician stands on 

the side of the dysfunction at level of pa
tient's legs facing the patient. 

c. Technique: 
(1) The patient's knee is flexed to the ex

tent possible. 
(2) The physician's cephalad hand stabi

lizes the patient's bent knee. 
(3) The physician's other hand holds the 

patients leg above the ankle. 
(4) The patient is instructed to straighten 

his knee. The physician provides iso
metric resistance for 3 to 5 seconds. 

(5) The patient is instructed to relax for 
3 to 5 seconds, and then the physician 
repositions the patient into the new 
barrier. 

(6) The procedure is repeated until nor
mal range of motion is accomplished 
or approximated. 

3. Posterior Fibular Head 
A posterior fibular head somatic dysfunction 

is accompanied by foot inversion, forefoot ad
duction, and lower leg internal rotation. 

a. Patient position: supine 
b. Physician position: physician stands on 

the side of the dysfunction at level of pa
tient's legs facing the patient. 

c. Technique: 
(1) The patient's hip and knee are flexed 

to 90 degrees each. 
(2) The physician's cephalad hand stabi

lizes the patient's bent knee and holds 

the posterior fibular head between 
thumb and index finger (Figure 
97-1) . 

(3) The physician's other hand holds the 
patient's foot. 

(4) The physician everts and dorsiflexes 
the patient's foot and also creates ex
ternal rotation of the lower leg. 

(5) The patient is instructed to push his 
foot medially. The physician provides 
isometric resistance for 3 to 5 seconds. 

(6) The patient is instructed to relax for 
3 to 5 seconds, and then the physician 
repositions the patient into the new 
barriers. 

(7) The procedure is repeated until nor
mal range of motion is accomplished 
or approximated. 

4. Anterior Fibular Head 
An anterior fibular head is accompanied by 

foot eversion, forefoot abduction, and lower leg 
external rotation. 

a. Patient position: supine 
b. Physician position: physician stands on 

the side of the dysfunction at level of pa
tient's legs facing the patient. 

c. Technique: 
(1) The patient's hip and knee are flexed 

to 90 degrees each. 
(2) The physician's cephalad hand stabi

lizes the patient's bent knee and holds 
the anterior fibular head with his the
nar eminence. 

• FIG. 97-1 Muscle energy for posterior fibular head. 
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(4) The patient is instructed to push his 
foot into dorsiflexion. The physician 
provides isometric resistance for 3 to 
5 seconds. 

(5) The patient is instructed to relax for 
3 to 5 seconds, and then the physician 
repositions the patient into the new 
barriers. 

(6) The procedure is repeated until nor
mal range of motion is accomplished 
or approximated. 

2. Forefoot Plantar Flexion 
a. Patient position: supine, seated, or prone. 
b. Physician position: at level with foot to 

be treated. 
c. Technique: 

(1) The physician grasps the patient's heel 
with one hand. 

(2) The physician's other hand is placed 
under the plantar surface of the pa
tient's foot. 

(3) The patient's foot is brought into dor
siflexion to the barrier. 

(4) The patient is instructed to push his 
foot into plantar flexion. The physi
cian provides isometric resistance for 
3 to 5 seconds. 

(5) The patient is instructed to relax for 
3 to 5 seconds, and then the physician 
repositions the patient into the new 
barriers. 

(6) The procedure is repeated until nor
mal range of motion is accomplished 
or approximated. 

3. Phalangeal Plantar Flexion 
a. Patient position: supine, seated, or prone 
b. Physician position: at level with foot to 

be treated. 
c. Technique: 

(1) The physician grasps the patient's foot 
at the metatarsal head with the thumb 
and fingers of one hand just proximal 
to the phalanx to be treated. 

(2) The physician's other hand holds the 
phalanx to be treated. 

(3) The patient's toe is brought into dorsi
flexion to the barrier. 

(4) The patient is instructed to push his 
toe into plantar flexion. The physician 

provides isometric resistance for 3 to 
5 seconds. 

(5) The patient is instructed to relax for 
3 to 5 seconds, and then the physician 
repositions the patient into the new 
barriers. 

(6) The procedure is repeated until nor
mal range of motion is accomplished 
or approximated. 

4. Phalangeal Dorsiflexion 
a. Patient position: supine, seated, or prone. 
b. Physician position: at'level with foot to 

be treated. 
c. Technique: 

(1) The physician grasps the patient's foot 
at the metatarsal head with the thumb 
and fingers of one hand just proximal 
to the phalanx to be treated. 

(2) The physician's other hand holds the 
phalanx to be treated. 

(3) The patient's toe is brought into to the 
plantar flexion barrier (Figure 97-4) . 

(4) The patient is instructed to push his 
toe into dorsiflexion. The physician 
provides isometric resistance for 3 to 
5 seconds. 

(5) The patient is instructed to relax for 
3 to 5 seconds, and then the physician 
repositions the patient into the new 
barriers. 

• FIG. 97-4 Muscle energy for phalangeal dorsiflexion. 
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(6) The procedure is repeated until nor
mal range of motion is accomplished 
or approximated. 

5. Phalangeal Adduction or Abduction 
a. Patient position: supine, seated, or prone. 
b. Physician position: at level with foot to 

be treated. 
c. Technique: 

(1) The physician grasps the patient's foot 
at the metatarsal head with the thumb 
and fingers of one hand just proximal 
to the phalanx to be treated. 

(2) The physician's other hand holds the 
phalanx to be treated. 

(3) The patient's toe is brought into to the 
adduction or abduction barrier. 

(4) The patient is instructed to push his 
toe into direction opposite the barrier, 
the freedom direction. The physician 

provides isometric resistance for 3 to 
5 seconds. 

(5) The patient is instructed to relax for 
3 to 5 seconds, and then the physician 
repositions the patient into the new 
barriers. 

(6) The procedure is repeated until nor
mal range of motion is accomplished 
or approximated. 
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C H A P T E R 

Counterstrain Treatment for Lower 
Extremities 
Eileen L. DiGiovanna 

• HIP 
Three significant tender points are associated 
with the hip joint (Fig. 98-1) . One might also 
consider the piriformis tender point when treat
ing hip pain. The piriformis tender point is most 
closely associated with sacral dysfunctions and 
was discussed in Chapter 62 , but because of its 
attachment to the posterior lateral trochanter, it 
is often interpreted as hip pain. Often it is neces
sary to treat the body of the piriformis tender 
point to relieve the trochanteric point. 

Posterolateral Trochanteric Tender 
Point 
This point needs to be looked for whenever there 
is a piriformis syndrome or with a tender point 
in the belly of the piriformis muscle. 

1. Tender point: on the posterolateral surface 
of the greater trochanter. 

2. Patient position: prone. 
3. Physician position: standing or seated be

side the table. 
4. Technique: 

a. The physician monitors the tender point 
with the finger of one hand. 

b. The patient's hip is extended and ab
ducted (Fig. 98-2) until softening of the 
tissues of the tender point occurs and the 
point is no longer tender. 

c. External rotation may be needed. 
d. The position is held for 90 seconds and 

then the leg is returned to a neutral posi
tion and the tender point is reassessed. 

Lateral Trochanteric Tender Point 
1. Tender point: 5 to 6 inches below the tro

chanter on the lateral thigh. 
2. Patient position: prone. 
3. Physician position: standing or seated be

side the table. 
4. Technique: 

a. The physician monitors the tender point 
with one hand. 

b. The patient's leg is abducted until the tis
sues of the tender point soften and the 
tender point is no longer tender (Fig. 
98-3) . 

c. Some flexion may be introduced as 
needed. 

d. The position is held of 90 seconds and 
then the leg is returned to a neutral posi
tion and the tender point reassessed. 

Posteromedial Trochanteric Tender 
Point 
1. Tender point: 2 to 3 inches below the tro

chanter along posterior shaft of femur over 
to the ischial tuberosity. 

2. Patient position: prone. 
3. Physician position: standing beside the 

table, opposite the tender point. 
4. Technique: 

a. The physician monitors the tender point 
with the finger of one hand. 

b. The patient's thigh is extended, adducted, 
and externally rotated (Fig. 98-4) until the 
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• FIG. 98-1 Location of tender points of the hips. 

• FIG. 98-3 Counterstrain treatment for the lateral tro
chanteric tender point. 

tissues of the tender point soften and the 
point is no longer tender, 

c. The position is held for 90 seconds and 
then the leg is returned to a neutral posi
tion and the tender point is reassessed. 

• KNEE 

The locations of the tender points around the 
knee are shown in Figure 98-5 . 

• FIG. 98-2 Counterstrain treatment for the posterolat
eral trochanteric tender point. 

• FIG. 98-4 Counterstrain treatment for the posterome
dial trochanteric tender point. 
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• FIG. 98-5 Location of the tender points around the knee. PAT, patellar; LM, lateral meniscus; LH, lateral hamstring; 
MM, medial meniscus; MH, medial hamstring; EX, gastrocnemius; AC, anterior cruciate; PC, posterior cruciate. 

Medial and Lateral Patellar Tender 
Points 
1. Tender points: on the medial or lateral sur

face of the patella. 
2. Patient position: supine. 
3. Physician position: standing at the side of 

the table. 

Anterior Tender Points 

Medial or lateral patellar tender point 

1. Tender point: on the patellar tendon just 
below the patella. 

2. Patient position: supine. 
3. Physician position: standing beside the 

table. 
4. Technique: 

a. A rolled pillow is placed beneath the pa
tient's calf near the ankle. 

b. The physician monitors the tender point 
with the finger of one hand. 

c. The knee is hyperextended by the physi
cian pressing down on the anterior thigh 
just above the patella with a fair amount 
of force until the tissues have softened and 
the point is no longer tender (Fig. 98-6) . 

d. The foot is internally rotated as needed. 
e. The position is held for 90 seconds and 

then the pressure is released and the 
tender point is reassessed. 

• FIG. 98-6 Counterstrain treatment of patellar tender 
point. 
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4. Technique: 
a. The physician monitors the tender point 

with the finger of one hand. 
b. The patient's patella is pushed laterally for 

a lateral tender point or medially for a me
dial tender point. Softening of the tender 
point should be felt and the tender point 
should no longer be tender. 

c. This position is held for 90 seconds and 
then the pressure is released and the 
tender point is reassessed. 

Posterior Tender Points 
Anterior Cruciate Tender Point 
1. Tender point: on either the medial or lateral 

hamstring in the upper popliteal area. 
2. Patient position: prone. 
3. Physician position: standing beside the 

table. 
4. Technique: 

a. The physician monitors the tender point 
with the finger of one hand. 

b. A rolled pillow is placed under the thigh 
of the involved leg. 

c. The physician presses down on the lower 
leg just below the joint with a large 
amount of force (Fig. 98-7) . This tech
nique shortens the anterior cruciate liga
ments. Softening of the tender point 
should be felt and the tender point should 
no longer be tender. 

d. The position is held for 90 seconds and 
then the pressure is released and the 
tender point is reassessed. 

• FIG. 98-7 Counterstrain treatment for the anterior 
cruciate ligament tender point. 

Posterior Cruciate Tender Point 
1. Tender point: in the center of the popliteal 

fossa. 
2. Patient position: supine. 
3. Physician position: standing beside the 

table. 
4. Technique: 

a. A rolled pillow is placed under the calf 
behind below the knee joint. 

b. The physician monitors the tender point 
with the finger of one hand. 

c. The physician presses down on the dor
sum of the ankle with a large amount of 
force. 

d. The foot is internally rotated as needed 
(Fig. 98-8) . This maneuver shortens the 
posterior cruciate ligament. Softening of 
the tissues should be felt and the tender 
point should no longer be tender. 

e. The position is held for 90 seconds and 
then the pressure is released and the 
tender point is reassessed. 

Gastrocnemius Tender Point 

1. Tender point: lateral and medial attach
ments of the gastrocnemius muscle in the 
lower popliteal fossa. 

2. Patient position: prone. 
3. Physician position: standing beside the 

table with his foot on the table. 

• FIG. 98-8 Counterstrain treatment for the posterior 
cruciate ligament tender point. 
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4. Technique: 
a. The physician monitors the tender point 

with the finger of one hand. 
b. The physician flexes the patient's knee and 

the foot is hyperextended over the physi
cian's knee by a downward force on the 
posterior ankle (Fig. 98-9) . This maneuver 
shortens the gastrocnemius muscle. Soft
ening of the tissues should be felt and the 
tender point should no longer be tender. 

c. The position is held for 90 seconds and 
then the pressure is released. The leg is 
returned to a neutral position and then the 
tender point is reassessed. 

Medial Tender Points 
Medial meniscus tender point 
1. Tender point: along the medial joint line, 

posterior to the medial patella. 
2. Patient position: supine, involved leg off the 

table. 
3. Physician position: seated beside the table. 
4. Technique: 

a. The physician monitors the tender point 
with the finger of one hand. 

b. The physician grasps the patient's foot and 
internally rotates the lower leg, keeping 
the knee flexed to approximately 40 de
grees. 

c. The knee is adducted slightly against the 
edge of the table (Fig. 98 -10) . Softening 

of the tissues should be felt and the tender 
point should no longer be tender, 

d. The position is held for 90 seconds and 
then the leg is returned to a neutral posi
tion and the tender point is reassessed. 

Medial Hamstring Tender Point 
1. Tender point: on the medial hamstring mus

cle near its distal attachment. 
2. Patient position: supine. 
3. Physician position: standing beside the 

table. 
4. Technique: 

a. The physician monitors the tender point 
with the finger of one hand. 

b. The knee is flexed to approximately 60 
degrees. 

c. The leg is externally rotated with a slight 
amount of adduction. This may be accom
plished by grasping the patient's foot or 
ankle to use it as a lever. Softening of the 
tissue should be felt and the tender point 
should no longer be tender. 

d. This position is held for 90 seconds and 
then the leg is returned to a neutral posi
tion and the tender point is reassessed. 

Lateral Tender Points 
Lateral meniscus tender point 
1. Tender point: along the lateral joint line, 

posterior to the lateral patella. 

• FIG. 98-9 Counterstrain treatment for the gastrocne
mius tender point. 

• FIG. 98-10 Counterstrain treatment for the medial 
meniscus tender point. 
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• FIG. 98-11 Counterstrain treatment for the lateral me
niscus tender point. 

2. Patient position: supine, with the leg off the 
table. 

3. Physician position: seated beside the table. 
4. Technique: 

a. The physician monitors the tender point 
with the finger of one hand. 

b. The leg is off the table with the knee 
slightly flexed. 

c. The physician grasps the patient's foot and 
internally rotates it (Fig. 98-11) . 

d. The lower leg is slightly abducted. A soft
ening of the tissues should be felt and the 
tender point should no longer be tender. 

e. Occasionally external rotation may be 
needed. 

f. The position is held for 90 seconds and 
then the leg is returned to a neutral posi
tion and the tender point is reassessed. 

Lateral Hamstring Tender Point 

1. Tender point: on the lateral hamstring mus
cle at its attachment near the fibular head. 

2. Patient position: supine, with the leg off the 
table. 

3. Physician position: seated next to the table. 
4. Technique: 

a. The physician monitors the tender point 
with the finger of one hand. 

b. The physician grasps the patient's foot and 
externally rotates it. 

c. The knee is flexed approximately 30 de
grees and an abduction force is applied to 
the leg (Fig. 98-12) . 

d. The position is held for 90 seconds and 

then the leg is returned to a neutral posi
tion and the tender point is reassessed. 

• FOOT AND ANKLE 
The locations of the tender points on the lateral 
and medial aspects of the ankle and the dorsum 
of the foot are shown in Figure 98 -13 . There is 
also a tender point on the sole of the foot at the 
distal end of the calcaneus (calcaveal tubercle). 

Calcaneal Tender Point 
1. Tender point: distal end of the calcaneus on 

the sole of the foot. 
2. Patient position: prone. 
3. Physician position: standing at the side of 

the table with one knee resting on the table. 
4. Technique: 

a. The patient's foot rests on the physician's 
knee. 

b. The physician monitors the tender point 
with the finger of one hand. 

c. The foot is plantar flexed against the phy
sician's knee by downward pressure 
against the calcaneus while at the same 
time pushing it toward the toes until the 
tissues soften and the tender point is no 
longer tender (Fig. 98 -14) . 

d. The position is held for 90 seconds and 
then the pressure is released and the foot 
returned to a neutral position. 

e. The tender point is reassessed. 
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• FIG. 98-12 Counterstrain treatment for the lateral 
hamstring tender point. 
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• FIG. 98-13 Locations of foot and ankle tender points. DM, dorsal metatar
sal; MA, medial ankle; LA, lateral ankle; TAL, talus; DC, dorsal cuboid; NA, 
navicular; LC, lateral calcaneal. 

Dorsal Metatarsal Tender Points 
1. Tender points: at the proximal ends of the 

metatarsals across the dorsum of the foot. 
2. Patient position: prone, with knee flexed to 

90 degrees. 

• FIG. 98-14 Counterstrain treatment for calcaneal 
tender point. 

3. Physician position: standing beside the 
table. 

4. Technique: 
a. The physician monitors the tender point 

with the finger of one hand. 
b. The physician strongly dorsiflexes the foot 

by putting a downward pressure on it (Fig. 
98-15) until the tissues soften and the 
tender point is no longer tender. 

c. The position is held for 90 seconds and 
then the foot and leg are returned to a 
neutral position and the tender point is 
reassessed. 

Medial Ankle Tender Point 

1. Tender point: below medial malleolus and 
slightly posterior on the medial calcaneus. 

2. Patient position: lying on his side with the 
involved leg up. 

3. Physician position: seated beside the table. 
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• FIG. 98-15 Counterstrain treatment for dorsal meta
tarsal tender points 

4. Technique: 
a. The physician monitors the tender point 

with the finger of one hand. 
b. The patient's foot is brought off the table 
c. A rolled towel is placed under the anterior 

ankle. 
d. The physician inverts the foot by pressing 

forcefully on the lateral side of the foot 
until the tissue softens and the tender 
point is no longer tender (Fig. 98-16) . 

e. The position is held for 90 seconds and 
then the pressure is released and the foot 
and leg are returned to a neutral position 
and the tender point is reassessed. 

• FIG. 98-16 Counterstrain treatment for medial ankle 
tender point. 

Lateral Ankle Tender Point 
1. Tender point: below the lateral malleolus. 
2. Patient position: lying on his side with the 

involved leg up. 
3. Physician position: seated beside the table. 
4 Technique: 

a. The physician monitors the tender point 
with the finger of one hand. 

b. The patient's foot is brought off the table. 
c. A rolled towel is placed under the anterior 

ankle. 
d. The physician everts the foot forcefully 

until the tissues soften and the tender 
point is no longer tender (Fig. 98 -17) . 

e. The position is held for 90 seconds and 
then the pressure is released. The foot and 
leg are then returned to a neutral position 
and the tender point is reassessed. 

Talar Tender Point 
1. Tender point: on the anteromedial ankle 

deep to the talus. 
2. Patient position: supine with the toes point

ing upward. 
3. Physician position: seated at the foot of the 

table. 
4. Technique: 

a. The physician monitors the tender point 
with the finger of one hand. 

b. The foot is dorsiflexed, inverted, and in
ternally rotated until the tissue softens and 
the tender point is no longer tender (Fig. 
98 -18) . 

c. The position is held for 90 seconds and 
then the foot and leg are returned to a 

• FIG. 98-17 Counterstrain treatment for lateral ankle 
tender point. 
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neutral position and the tender point is 
reassessed. 

Dorsal Cuboid Tender Point 
1. Tender point: on the lateral dorsum of the 

foot over the superior surface of the cuboid. 
2. Patient position: supine. 
3. Physician position: standing beside the 

table. 
4. Technique: 

a. The physician monitors the tender point 
with the finger of one hand. 

b. The physician grasps the patient's foot and 
inverts it by applying pressure on the lat
eral side until the tissues soften and the 
tender point is no longer tender (Fig. 
98 -19) . 

c. The position is held for 90 seconds and 
then the foot is returned to a neutral posi
tion and the tender point is reassessed. 

Navicular Tender Point 
1. Tender point: on the medial arch of the foot 

over the navicular bone. 
2. Patient position: supine. 
3. Physician position: seated or standing be

side the table. 

4. Technique: 
a. The physician monitors the tender point 

with the finger of one hand. 
b. The physician places his thumb or two fin

gers over the navicular bone to cause an 
inversion of the navicular. 

c. A slight amount of flexion is used until 
the tissues soften and the tender point is 
no longer tender (Fig. 98-20) . 

d. The position is held for 90 seconds and 
then the pressure is released and the foot 
returned to a neutral position and the 
tender point is reassessed. 

• FIG. 98-20 Counterstrain treatment for navicular 
tender point. 

• FIG. 98-18 Counterstrain treatment for talus tender 
point. 

• FIG. 98-19 Counterstrain treatment for dorsal cuboid 
tender point. 

Pthomegroup

www.Pthomegroup.com


C H A P T E R 

Facilitated Positional Release of 
the Lower Extremities 
Stanley Schiowitz 

• HIP 
Muscle Hypertonicity (Tenderness) 
of the Right Hip 
1. Patient position: supine on the table with 

both legs fully extended. 
2. Physician's position: standing at the right 

side of the table and facing towards the pa
tient's head. 

3. Technique: 
a. The physician places a finger of his left 

hand on the hypertonic muscle to monitor 
the motion and tissue changes. 

b. The physician uses his right hand to flex 
the patient's right hip joint to 90 degrees. 

c. The physician pushes the patient's right 
leg downward toward the table causing a 
compressive force, felt at the monitoring 
finger. In some instances, it might be eas
ier for the physician to lean his weight on 
the patient's right knee to create the com
pressive force. 

d. The physician places the patient's leg into 
abduction and external rotation, up to his 
monitoring finger. He should feel a release 
of the hypertonicity (Fig. 99 -1 ) . 

e. Hold the position for 3 to 5 seconds, re
lease, and re-evaluate. 

Note: If the hypertonic muscle is located 
above the midline of the hip joint, the flexion 
used is reduced accordingly. If the hypertonic 
muscle is below the mid-line of the hip joint, 
the hip flexion is increased accordingly. If the 

hypertonicity is located medial to the mid-line 
of the hip joint, the final motions are adduction 
and internal rotation. 

• KNEE 
Muscle Hypertonicity (Point 
Tenderness) of the Knee at the 
Level of and Medial to the Mid
point of the Knee Joint (Left) 
1. Patient position: prone on the table, with 

both legs in full extension. 
2. Physician's position: standing besides the 

table, alongside the patient's left leg, and fac
ing toward the patient's head. 

3. Technique: 
a. The physician places one finger of his left 

hand on the hypertonic muscle to monitor 
the motion and tissue changes. 

b. The physician uses his right hand to flex 
the patient's left knee to 90 degrees. 

c. The physician pushes the patient's left leg 
downward toward the table causing a 
compressive force, felt at the monitoring 
finger. 

d. The physician adducts and internally ro
tates the patient's left leg up to the moni
toring finger. He should feel a release of 
the hypertonicity (Fig. 99 -2 ) . 

e. Hold the position for 3 to 5 second, re
lease, and re-evaluate. 

Note: The amount of flexion and whether ab
duction-external rotation or adduction-inter-
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• F I G . 99-1 Facilitated positional release treatment for 
hypertonicity at the lateral aspect of the right hip. 

nal rotation is applied will be the same as for the 
hip joint. 

• ANKLE AND FOOT 
Muscle Hypertonicity (Tenderness) 
of the Ankle Joint at the Midpoint 
and on Its Medial Aspect (Left) 
1. Patient position: prone on the table with 

both legs fully extended. 
2. Physician's position: standing at the left side 

of the table and facing toward the patient's 
head. 

3. Technique: 
a. The physician has the patient flex the left 

knee up to 90 degrees. 
b. The physician places one finger of his left 

hand on the hypertonic muscle to monitor 
motion and tissue changes. 

• F I G . 99-2 Facilitated positional release treatment for 
hypertonicity at the lateral aspect of the left knee. 

c. The physician uses his right hand to push 
the foot directly downward to create a 
compressive force of the ankle joint, felt 
at the monitoring finger. 

d. The physician places the ankle joint into 
internal rotation and side bending in a me
dial direction, up to the monitoring finger. 
He should feel release of the hypertonicity 
(Fig. 99-3) . 

e. Hold the position for 3 to 5 seconds, re
lease, and re-evaluate. 

Note: As noted, the motions should be modi
fied toward the monitoring finger, either side 
bending medially with internal rotation or lat
erally with external rotation. 

Hypertonicity (Point Tenderness) of 
the Foot (Left) 
1. Patient position: prone on the table with 

both legs in full extension. 
2. Physician's position: standing at the left side 

of the table and facing toward the table. 
3. Technique: 

a. The physician places a finger of his right 
hand on the hypertonic muscle to monitor 
motion and tissue changes. 

b. The physician places the rest of his right 
hand around the forefoot and his left hand 
grasps the patient's heel. 

c. The physician brings both of his hands 
towards each other creating a compressive 
force up to the monitoring finger. 

d. The physician uses both of his hands to 
create a side-bending of the foot laterally 

• F I G . 99-3 Facilitated positional release treatment for 
hypertonicity at the lateral aspect of the left ankle joint. 
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to the monitoring finger and then adds 
external rotation of the forefoot until a release 
of the hypertonicity is felt (Fig. 99-4). 

e. Hold the position for 3 to 5 seconds, release 
and reevaluate. 

Note: If the hypertonicity is on the plantar fascia, 
the monitoring finger is placed at the site on the 

plantar aspect of the foot, the compression is applied 
as mentioned and followed by both hands creating a 
flexion of the plantar aspect of the foot up to the 
monitoring finger, and then side-bending the foot 

medially or laterally, depending on whether the 
hypertonicity is medial or lateral to the mid-point of 
the plantar aspect of the foot (Fig. 99-5). 

 

■ FIG. 99-5 Facilitated  positional  release  treatment  for 

hypertonicity of the plantar fascia of the left foot. 

■ FIG. 99-4 Facilitated  positional  release  treatment  for

hypertonicity at the lateral aspect of the left foot. 
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C H A P T E R 

Articulatory and Thrusting 
Techniques for the Lower 
Extremities 
Eileen L. DiGiovanna and Barry Erner 

T h r u s t i n g techniques are more useful for some 
extremity joints than for others. Thrusting of the 
hip joint, for example, is not commonly per
formed. The more common techniques are in
cluded in this chapter. 

• KNEE 
Fibular head somatic dysfunctions are the com
monly seen somatic dysfunctions of the knee. 
They are often the cause of lateral knee pain. 

Anterior Fibular Head Somatic 
Dysfunction 
1. Patient position: supine. 
2. Physician position: standing beside the 

table, on the same side as the dysfunction. 
3. Technique: 

a. The physician grasps the patient's foot on 
the side of the somatic dysfunction with 
his non-thrusting hand. The foot is in
verted, internally rotated, and slightly 
plantar flexed. 

b. The physician places the thenar eminence 
of his thrusting hand over the anterolateral 
aspect of the fibular head. 

c. The patient's knee is placed in the close-
packed position and then slightly flexed. 

d. The physician exerts a rapid knee exten
sion while simultaneously, introducing a 
downward and medial thrust through the 
fibular head (Fig. 100-1) . 

e. Slight internal rotation of the tibia facili
tates the motion. 

Posterior Fibular Head Somatic 
Dysfunction 
1. Patient position: supine. 
2. Physician position: standing beside the 

table, opposite the dysfunction. 
3. Technique: 

a. The physician grasps the patient's foot and 
ankle on the side of the dysfunction with 
his non-thrusting hand. 

b. The physician flexes the patient's hip and 
knee to 90 degrees. 

c. The physician places the index finger of 
his thrusting hand into the patient's popli
teal crease, monitoring the dysfunctional 
fibular head with his metacarpalphalan-
geal joint. 

d. The physician locks the patient's foot on 
the side of the dysfunction into eversion, 
dorsiflexion, and external rotation. This 
may be held by the physician's hand or in 
his axilla. 

e. The physician exerts a rapid knee flexion 
by a downward thrust on the distal tibia 
and fibula while simultaneously pulling 
the fibular head anteriorly with his index 
finger (Fig. 100-2) . 

f. Slight external rotation of the tibia facili
tates the motion. 
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• COMBINED KNEE AND 
ANKLE—LONG-AXIS EXTENSION 

This technique is a combination of myofascial 
ligamentous release and articulation of both the 
knee and ankle joints. It is especially useful when 
both the knee and ankle joints of the same leg 
are involved. It is designed to improve motion 
without a thrust. 
1. Patient position: supine with the hip and 

knee on the side of the dysfunction in 90 
degrees of flexion. 

2. Physician position: standing beside the 
table on the side of the dysfunction, facing 
the foot of the table. 

3. Technique: 
a. The physician places his flexed elbow 

(closer to the table) in the patient's popli

• F I G . 100-2 High-velocity, low-amplitude thrusting 
technique for a posterior fibular head somatic dysfunc
tion. (Physician is on opposite side to allow viewing of 
hand positions.) 

teal space and grasps the calcaneus with 
that hand. 

b. With his other hand, the physician grasps 
the anterior aspect of the patient's ankle at 
the talus. A small towel or pillow can be in
serted between the physician's elbow and 
patient's thigh for comfort or if the patient's 
leg is longer than the physician's arm. 

c. As the physician rocks backward, his 
elbow should separate the femur from the 
tibia, while his hand on the calcaneus and 
talus should separate the talus from the 
crural arch (Fig. 100-3) . 

d. This position can be held for 3 seconds, 
then the physician rocks forward to relax 
the traction force. 

e. Rest and repeat the maneuver. 

• ANKLE 

Eversion-lnversion Somatic 
Dysfunction of the Ankle 
1. Patient position: supine. 
2. Physician position: standing at the foot of 

the table. 
3. Technique: 

a. The physician grasps the patient's foot on 
the side of the dysfunction, placing one 
hand on the dorsal mid-tarsal region and 
using the other to grasp the calcaneus. 

b. The physician applies traction to the pa
tient's leg (Fig. 100-4) . 

• F I G . 100-1 High-velocity, low-amplitude thrusting 
technique for an anterior fibular head dysfunction. 

• F I G . 100-3 Combination articulatory treatment of the 
knee and ankle using long-axis traction. 
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• F I G . 100-4 High-velocity, low-amplitude thrusting 
technique for an eversion-inversion ankle somatic dys
function. 

c. If an inversion somatic dysfunction (i.e., 
eversion restriction) is present, the physi
cian exerts rapid long axis traction 
through the calcaneus with simultaneous 
hypereversion of the ankle. 

d. If an eversion somatic dysfunction (i.e., 
inversion restriction) is present, the physi
cian exerts traction through the calcaneus 
while simultaneously hyperinverting the 
ankle. 

Tibiocalcaneal Somatic Dysfunction 
1. Patient position: supine. 
2. Physician position: standing beside the 

table on the side of the somatic dysfunction. 
3. Technique: 

a. The physician cups the patient's tibia and 
fibula with one hand and places the thenar 
eminence of the other hand over the dor
sum of the patient's forefoot. 

b. The physician applies traction cephalad on 
the patient's leg, through the tibia/fibula. 

c. The physician exerts traction and a rapid 
posterior thrust through the hand on the 
patient's forefoot. The physician's other 
hand stabilizes the ankle joint (Fig. 100-5) . 

• FOOT 
Metatarsal Somatic Dysfunction 
1. Patient position: supine. 
2. Physician position: standing beside the 

table on the side of the somatic dysfunction. 
3. Technique: 

a. The physician grasps the patient's involved 
foot and places the pads of his thumbs, fac-

ing one another, over the junction of the 
metatarsal somatic dysfunction, 

b. The physician exerts a downward thrust 
through the thumbs, separating the joint 
articulation (Fig. 100-6) . 

Transtarsal Somatic Dysfunction 
1. Patient position: supine. 
2. Physician position: standing beside the 

table on the side of the somatic dysfunction. 
3. Technique: 

a. The physician places the patient's knee in 
flexion, abduction, and external rotation. 

b. The physician places the thenar eminence 
of one hand over the calcaneus; the other 
hand is placed over the first metatarsal and 
talus. 

c. The physician exerts a clockwise or coun
terclockwise rotary thrust with the hand 

• F I G . 100-6 High-velocity, low-amplitude thrusting 
technique for metatarsal somatic dysfunction. 

• F I G . 100-5 High-velocity, low-amplitude thrusting 
technique for tibiocalcaneal somatic dysfunction. 
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• F I G . 100-7 High-velocity, low-amplitude thrusting 
technique for transtarsal somatic dysfunction. 

holding the talus while simultaneously ex
erting a downward thrust through the cal
caneus with the other hand (Fig. 100-7) . 

Modified Technique for Transtarsal 
Somatic Dysfunction 
1. Patient position: supine with hip flexed, ab

ducted, and externally rotated. 
2. Physician position: standing beside the 

table. 
3. Technique: 

a. The physician exerts a simultaneous 
downward, lateral, and rotary thrust with 
the hand over the calcaneus. His other 
hand stabilizes the foot (Fig. 100-8) . 

Cuboid-Navicular Somatic 
Dysfunction 
This technique is sometimes called the Hiss whip 
technique for J. M. Hiss, DO, who introduced it 

• F I G . 100-8 Modified high-velocity, low-amplitude 
thrusting technique for transtarsal somatic dysfunction. 

• F I G . 100-9 High-velocity, low-amplitude thrusting 
technique for a cuboid-navicular somatic dysfunction. 
(Hiss whip technique). 

and for its whip-like thrust. It can be used for 
the navicular or the cuneiform bones. 

1. Patient position: prone. 
2. Physician position: standing beside the 

table on the side of the dysfunction. 
3. Technique: 

a. The physician flexes the patient's hip and 
knee on the dysfunctional side and then 
drops the leg off the side of the table. 

b. The physician grasps the patient's foot 
with both hands and places his thumbs in 
a "V" shape over the plantar surface of the 
cuboid or navicular, whichever it is that is 
in a dropped position relative to the other 
metatarsals. 

c. The physician exerts a downward thrust 
through his thumbs while simultaneously 
inducing a whip-like action at the patient's 
ankle and knee (Fig. 100-9) . 

d. A more medial thrust can be introduced 
for the medial tarsals and a lateral thrust 
is used for the lateral tarsals. 
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C H A P T E R 

Exercise Therapy for the Lower 
Extremity 
Stanley Schiowitz and Albert R. DeRubertis 

• THE HIP 
Related exercises are described in Chapter 67 
("Exercise Therapy for the Sacrum and Pelvis"). 
These exercises should be reviewed when pre
scribing exercise therapy for the hip. 

Muscle Stretch 

A. Groin muscle stretch (Fig. 101-1) 
1. Patient position: standing, facing a firm 

support such as a table. 
2. Instructions: 

a. Place the sole of the foot of the leg to 
be treated on the edge of the table (the 
left foot is used as an example). The 
other foot remains on the floor, with 
the knee fully extended. 

b. Flex your left hip and knee as you lean 
your body toward the table. Continue 
leaning until you have achieved maxi
mum painless stretch of the left groin 
muscles. 

c. Hold this position for 5 to 15 seconds. 
d. Straighten out the left leg. Relax, rest, 

and repeat. 
e. The stretch should affect the muscles 

of the medial, anterior, and posterior 
groin. To stretch the right groin, re
peat the exercise with your right foot 
on the table. 

B. Groin muscle stretch (Fig. 101-2) 
1. Patient position: standing, facing a firm 

support such as a table. 

2. Instructions: 
a. Place the sole of the foot of the non-

dysfunctional leg on the edge of the 
table (the left leg is used as an exam
ple). The right leg is fully extended 
with the foot on the floor and parallel 
to the table. 

b. Flex your left hip and knee as you lean 
your body toward the table. Continue 
leaning until you have achieved maxi
mum painless stretch of the right me
dial groin muscles. 

c. Hold this position for 5 to 15 seconds. 
d. Straighten out the left leg. Relax, rest, 

and repeat. 
e. To stretch the left groin, repeat the 

exercise with your right foot on the 
table. 

C. Bilateral groin muscle stretch (Fig. 101-3) 
1. Patient position: seated on the floor, 

with the hips and knees flexed and the 
soles of the feet resting against each 
other. The hands hold the toes or ankles. 

2. Instructions: 
a. Pull your body forward, bending from 

the hips, while keeping your back flat 
to avoid strain. Create a groin stretch. 

b. Place your elbows forward and resting 
on your legs. Lean on your elbows to 
push your thighs toward the floor. 

c. Hold a position of maximum painless 
stretch for 5 to 15 seconds. 

d. Relax, rest, and repeat. 
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• F I G . 101-1 Groin muscle stretch. 

• F I G . 101-2 Groin muscle stretch. 

• F I G . 101-3 Bilateral groin muscle stretch. 

Muscle Strengthening 
A. Hip flexors (Fig. 101-4) 

1. Patient position: standing, holding on 
to a firm support that is behind the pa
tient; or seated with the legs dangling off 
a high table. A 3- to 5-pound weight is 
attached to the ankle of the leg to be ex
ercised. 

2. Instructions: 
a. Slowly flex your knee and hip to 90 

degrees. 
b. Hold this position for 5 to 15 seconds. 
c. Lower foot slowly to the floor. 
d. Relax, rest, and repeat. 

B. Hip extensors (Fig. 1 0 1 - 5 ) 
1. Patient position: standing, holding on 

to a firm support with the hand opposite 
the leg to be exercised, or prone. A 3- to 
5-pound weight is attached to the ankle. 

2. Instructions: 
a. Move your fully extended leg back

ward, keeping your low back flat. 
b. Hold this position for 5 to 15 seconds. 
c. Slowly return to the starting position. 
d. Relax, rest, and repeat. 

C. Hip abductors (Fig. 101-6) 
1. Patient position: standing, holding on 

to a firm support with hand opposite the 
leg to be exercised; or lying on the side. 
A 3- to 5-pound weight is attached to 
the ankle. 

• F I G . 101-4 Hip flexor strengthening. 
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• F I G . 101-5 Hip extensor strengthening. 

2. Instructions: 
a. Move the leg to be exercised directly 

sideways, fully extended, away from 
the midline of the body. 

b. Hold this position for 5 to 15 seconds. 
c. Slowly return to the starting position. 
d. Relax, rest, and repeat. 

D. Hip adductors (Fig. 101-7) 
1. Patient position: standing, holding on 

to a firm support with the hand on the 
same side as the leg to be exercised. A 
3- to 5-pound weight is attached to the 
ankle. 

• F I G . 101-6 Hip abductor strengthening. 

2. Instructions: 
a. Extend the leg to be exercised and 

move it in front of the other leg and 
across the midline of the body. 

b. Hold this position for 5 to 15 seconds. 
c. Slowly return to the starting position. 
d. Relax, rest, and repeat. 

E. Hip adductors (Fig. 101-8) 
1. Patient position: lying on the side to be 

exercised. The upper leg rests on a box 
or a chair, 8 to 10 inches above the floor. 
A 3- to 5-pound weight is attached to 
the ankle. 

2. Instructions: 
a. Raise the leg to be exercised off the 

floor toward the other leg. Keep the 
leg fully extended. 

• F I G . 101-8 Hip adductor strengthening. 

• F I G . 101-7 Hip adductor strengthening. 
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b. Hold for 5 to 15 seconds. 
c. Slowly return to the starting position. 
d. Relax, rest, and repeat. 

• THE KNEE 
Muscle Stretch 
A. Quadriceps (Fig. 101-9) 

1. Patient position: seated on a table with 
the hips and knees bent. The knee with 
contracted quadriceps will not fully flex 
to 90 degrees. 

2. Instructions: 
a. Place increasingly heavier weights on 

the ankle, forcing the knee into flex
ion and quadriceps stretch. Or, 

b. Have someone push down on your 
leg slowly, creating quadriceps 
stretch. 

c. Hold for 5 to 15 seconds. Return to 
the starting position. 

d. Relax, rest, and repeat. 

Muscle Strengthening 
A. Knee flexors (Fig. 101-10) 

1. Patient position: standing, holding on 
to a support in front of the body. A 3- to 
5-pound weight is attached to the ankle. 

2. Instructions: 
a. Flex your knee as far as it will go. 

Keep your back straight. 

• F I G . 101-9 Quadriceps stretch. 

b. Lower your foot, slowly straightening 
out your knee. Count slowly to ten as 
you lower the foot to the floor. 

c. Relax, rest and repeat. 
B. Knee flexors—prone position (Fig. 101-

11) 
1. Patient position: prone, with a 3- to 

5-pound weight attached to the ankle. 
2. Instructions: 

a. Bend your knee to 90 degrees. 
b. Very slowly lower that leg down into 

full extension. 
c. Relax, rest and repeat. 

C. Terminal position of full knee extension 
(Fig. 101-12) 
1. Patient position: seated on the floor or 

a table. A rolled towel or pillow is placed 
under the knee to be exercised (about 6 

• F I G . 101-11 Knee flexor strengthening. 

• F I G . 101-10 Knee flexor strengthening. 
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• F I G . 101-12 Terminal position of full knee extension. 

inches high). A 3- to 5-pound weight is 
attached to the ankle. 

2. Instructions: 
a. Push your knee down against the pil

low, toward the floor, so that the 
weighted ankle comes off the table as 
the knee straightens out. Concentrate 
on pushing the knee down; do not try 
to extend the knee. 

b. Hold this position for 5 to 15 seconds. 
c. Slowly lower the weight to the table. 
d. Relax, rest, and repeat. 

D. Isometric quadriceps contraction (Fig. 
101-13) 
1. Patient position: seated, with one hand 

on the quadriceps muscle on the side to 
be treated. 

2. Instructions: 
a. Without moving your leg, try to con

tract the muscle you are touching so 
that the kneecap moves upward to
ward your hand. 

b. If the exercise is performed correctly, 
you will see the kneecap move and 
feel the muscle tighten. 

• THE FOOT AND ANKLE 
Stretch 
A. Passive foot and ankle stretch (Fig. 101-

14) 
1. Patient position: sitting, holding the 

foot to be stretched with one hand above 
the ankle and the other hand on the fore
foot. 

2. Instructions: 
a. Push your forefoot down. Hold for 3 

seconds. Relax. 
b. Push your forefoot up. Hold for 3 sec

onds. Relax. 
c. Push your forefoot in. Hold for 3 sec

onds. Relax. 
d. Push your forefoot out. Hold for 3 

seconds. Relax. 
e. Rotate your forefoot in a clockwise 

and then counterclockwise direction, 
four times each way. Relax. 

f. Rest and repeat the entire exercise. 

Stretch-Strengthening 
A. Heel-raising (Fig. 101-15) 

1. Patient position: standing with both 
feet flat on floor, 6 to 8 inches apart. 

• F I G . 101-13 Isometric quadriceps contraction. • F I G . 101-14 Passive foot and ankle stretch. 
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2. Instructions: 
a. Rise up on your toes. Hold on to 

something for balance, if necessary. 
b. Maintain this position for 5 to 15 sec

onds. 
c. Return to the starting position. 
d. Relax, rest, and repeat. 

B. Toe walking 
1. Toe walking is performed in the same 

position as the heel-raising exercise. 
Walk forward on the toes for ten steps. 

C. Toe-raising (Fig. 101-16) 
1. Patient position: standing, with both 

feet flat on floor and 6 to 8 inches apart. 
2. Instructions: 

a. Lean back on your heels. 
b. Maintain this position for 5 to 15 sec

onds. 
c. Return to the starting position. 
d. Relax, rest, and repeat. 

D. Heel walking 
1. With the weight on the heels and the 

toes off the ground, walk backward on 
your heels for ten steps. 

E. Picking up marbles (Fig. 101-17) 
1. Patient position: standing near support. 

Marbles are placed on the floor within 
reach of the foot to be exercised. 

2. Instructions: 
a. Pick up one marble with your toes. 
b. Lift this foot off the floor, cross it in 

front of the other leg, and release the 

marble into a container placed 6 to 8 
inches off the floor to the side of your 
stationary leg. 

c. In this manner pick up all the marbles 
on the floor, one at a time. 

F. Toe stretch (Fig. 101-18) 
1. Patient position: seated, with both feet 

resting flat on a book resting firmly on 
the floor. 

2. Instructions: 
a. Lift up your toes only. Hold for 3 sec

onds. Relax. 
b. Put your toes over the edge of the 

• F I G . 101-17 Toe stretch to stretch the arch and 
strengthen the peroneus longus. 

• F I G . 101-15 Heel raising to strengthen the gastrocne
mius and stretch dorsiflexors. 

• F I G . 101-16 Toe raising to strengthen dorsiflexors and 
stretch the gastocnemius. 
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• F I G . 101-18 Toe stretch. 

book and push them down. Hold for 
3 seconds. Relax. 

c. Spread the toes far apart. Hold for 3 
seconds. Bring them firmly together. 

d. Curl your toes down as you bring 
your foot facing inward. Place your 
weight on the outer surface of your 
feet (Fig. 101-19) . Hold for 3 seconds. 
Relax. 

• F I G . 101-19 Toe curl 

e. Place one foot forward and resting on 
its heel, with the foot and toes point
ing up. Press down on that heel as 
you turn your foot in clockwise and 
counterclockwise circles. Your big toe 
should make complete circles. Repeat 
three times. 

f. Relax, rest, and repeat the entire exer
cise. 
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C H A P T E R 

Practical Applications and Case 
Histories of the Lower Extremities 
Stanley Schiowitz 

• HIP 
There are n u m e r o u s musculoskeletal condi t ions 
that are found to be present in relation to the h ip 
joint . In the following discussion, the pediatr ic 
patient is considered, and then c o m m o n muscu
loskeletal condi t ions found in the adult are re
viewed. This is not meant to be an all-inclusive 
review. Fractures, dislocations, and sprains, 
caused by t rauma, can occur at any age. These 
are not discussed. The physician should be 
aware that recurrent fractures a n d other injuries 
seen in the pediatric patient mus t be investigated 
fully to rule out abuse. In many states, suspicion 
of child abuse mus t be reported to the p roper 
authorities. 

Pediatric Considerations 

1. Congenital dis locat ion of the h ip in the 
newborn 

This is a condi t ion that is extremely impor
tant to diagnose before the onset of weight-bear
ing. The time of diagnosis can be the difference 
between simple conservative therapy and surgi
cal intervention. 

The only historical information that may be 
available is the presence of the condi t ion in a 
sibling. This occurs approximately 5% of the 
time. In addit ion, the condi t ion is found six 
times more frequently in females. The p redomi 
nant signs will be asymmetry of the gluteal skin 
folds, with an apparent shorter leg. There will 
be a limitation of abduct ion of that h ip present . 

The use of the Ortolani "click" test and the tele
scoping of the h ip will supply positive evidence 
of the presence of the h ip dislocation. An x-ray 
of the pelvis shou ld confirm the diagnosis. 

The Ortolani "click" test is performed in the 
following manner . The baby is in the supine p o 
sition. The physician br ings b o t h the baby's h ips 
into 90-degrees of flexion and then abduc ts bo th 
h ips fully, one h ip at a t ime. There will be a 
distinct audible click sound heard as the dislo
cated hip(s) relocates into the socket. 

Telescoping of the h ip is tested wi th the baby 
in the supine posit ion. The physician should cre
ate traction of that h ip jo in t wi th one h a n d while 
stabilizing the h ip wi th the other h a n d , extend
ing one finger on to the greater t rochanter . If he 
feels the greater t rochanter move distally as trac
tion is applied and then re turn to its previous 
posi t ion on the release of traction, it is a sign of 
dislocation of that h ip . 

2 . Transient synovi t i s 

This is a condi t ion found four t imes as often 
in males as in females. It occurs be tween the ages 
of 3 and 12. There is a chief s y m p t o m of the 
child walking with a l imp. There is generally 
no history of t rauma elicited. On examinat ion, 
a l imitation of h ip mot ions is found with the 
child main ta in ing the h ip in flexion, abduct ion, 
and external rotation. There will be tenderness 
of the h ip jo in t present . A low-grade tempera ture 
is usually found. A comple te b lood count will 
show a mild elevation of leukocytes . An x-ray of 
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ihe hip will reveal a swelling of ihe joint capsule 
and widening of ihe joint space. This condition 
is self-limiting with the use of bed rest for ap
proximately 3 weeks. Primarily assuring the par
ents of the nature of the condition is required. 
3. Osteochondritis deformans juvenilis (Legg-

Calve-Perthes disease) 

This condition is usually found in the male 
child between the ages of 4 and 12. It is usually-
unilateral, with ihe chief symptoms being pain 
in the hip and a marked limp. The pain may 
radiate into ihe groin and to the knee joint. There 
will be a limitation of abduction, extension, and 
internal rotation present of that hip. Disuse atro
phy may be present in ihe upper thigh. 

The Thomas test (reviewedin chapter 92) will 
be positive because of contracture of the psoas 
and adductor muscles. The blood sedimentation 
rate test may be elevated. An x-ray of the hip 
joint will confirm the diagnosis. 

There are four stages in the development of 
this condition, starling wilh joint swelling and 
no femoral head deformity, to severe deformity 
of the femoral head being present. The treatment 
will depend on the stage found when making 
the diagnosis. Discontinuing all weight-bearing 
on that hip joint is advised in milder cases; hip 
joint replacement will be necessary once the 
femoral head has been destroyed. 

4. Slipped capital femoral epiphysis 

This condition is found in males approxi
mately four times as often as in females, usually 
from the ages of 4 to 12. It may be found at 
earlier ages in females. The male will have typical 
findings of female fat distribution and sexual un
derdevelopment. It is present bilaterally in 40% 
of patienis. The patient will report a limp and 
mild pain of the involved joint, around the groin, 
thigh, and knee. There will be tenderness over 
the joint region. 

The foot is turned outwards because of an 
external rotation of the hip. Motion of the hip 
is limited. In severe cases, with marked displace
ment of the epiphysis, the gait may be a waddling 
type of gait. A Trendelenburg test will be posi
tive. An x-ray of the hip will confirm ihe diagno
sis as well as the severity of the condition. The 
treatment provided, similar to that for osteo-

chondrits deformans, will depend on the stage 
of development of the condition. 

C o n s i d e r a t i o n s i n t h e A d u l t 

1. Ischiogluteal bursitis 

Ischiogluteal bursitis is commonly found in 
patients who have a sedentary occupation. It was 
once called tailor's bottom, because tailors tended 
to sit all day on hard chair seats. The patient 
reports pain when they sit on a hard surface. 
The pain is usually unilateral. Point tenderness 
is present over the ischial tuberosity and will be 
relieved when the patient stands up. There will 
be no x-ray evidence found. An MR1 or CAT 
scan may reveal a thickening of the bursa. The 
pain can be relieved by an injection of a local 
anesthetic into the area. The prescription of a 
non-steroidal anti-inflammatory medication 
(NSAID), the use of a cushion on the chair, as 
well as instructing the patienl to stand up for 1 
minute every hour while working will relieve the 
condition. 

2. Trochanteric bursitis 

Trochanteric bursitis is caused by a non-in
fectious inflammation of the bursa thai is lateral 
to the greater trochanter of the involved hip.The 
patient reports pain overlying the lateral tro
chanter and radiating down the lateral aspect of 
the leg. The pain is present with weight bearing, 
walking, or lying on the involved side. There is 
no history of trauma. 

The major physical finding is point tender
ness right over the bursa. There is usually no 
x-ray evidence found, but as mentioned, an MRI 
or CAT scan may show evidence of bursal thick
ening. 

The question that must be answered when 
this diagnosis is made is, what was the underly
ing condition that caused this condition? The 
function of the bursa is in relationship to mus
cle function. The muscle(s) involved include 
those used for hip motion as well as knee 
motion. Pelvic function and balance is involved 
as well. Somatic dysfunctions are a common 
finding and must be addressed. The finding of 
an anatomical short leg should be sought. Sim
ply treating the local symptoms will not "cure" 
the condition. 
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3. Meralgia paresthetica 
Meralgia paresthetica is an inflammation of 

the lateral cutaneous nerve of the femur. The 
nerve appears at the lateral border of ihe psoas 
muscle and then crosses the iliacus muscle deep 
to its fascia in a direction toward the anterior 
superior iliac spine. It divides into two branches, 
an anterior and a posterior branch. The anterior 
branch, the larger of the two, passes beneath the 
inguinal ligament and supplies the skin on the lat
eral aspect of the thigh to the knee. The posterior 
branch supplies the skin of the lateral buttock dis
tal to the greater trochanter. This condition is 
caused by trauma to the area causing inflamma
tion of the nerve. The difficulty arises when there 
is no history of an immediate direct trauma to the 
area followed by symptoms. The trauma can be 
chronic, such as a belt rubbing or tight clothing 
that is rubbing over the nerve. Clinically it is also 
correlated with obesity or pregnancy. The patient 
will report persistent paresthesia, anesthesia, or 
hypoesthesia at the lateral buttock, down the 
thigh to the knee. There seems to be no apparent 
reason. There is no point tenderness present and 
no limp or gait changes. There may be a positive 
Tinelsign present over the nerve. X-rays and MRI 
or CAT scan will be of no assistance in the con
firming of the diagnosis. 

A very careful history has to be taken with sus
picion that this condition may be present. What
ever has caused the trauma is lo be removed. 
There will be multiple somatic dysfunctions pres
ent, with the lumbar region being involved signif
icantly. These must be treated as well. 
4. Psoas muscle dysfunction 

There are a number of causes for the creation 
of psoas dysfunction. Among these are trauma 
to the lumbar spine. lesser trochanter or pubes, 
myosistis or psoatic bursitis, or visceral dysfunc
tion in relationship to the psoas muscle, such as 
an acute appendicitis, renal or urethral dysfunc
tions, fallopian tube inflammation, and iliac or 
femoral artery phlebitis. Any musculoskeletal 
condition that causes a low back imbalance and 
lumbar and pelvic somatic dysfunctions must be 
evaluated. It is important lhat any and all of the 
findings be actively treated. 

The patient will report pain in the groin and 
down the leg. There will be a typical psoatic gait 

present with the patient limping with the foot 
and hip in abduction and the body flexed toward 
that side. On standing, the patient will have a 
pelvic till to the involved side and hold the knee 
and hip in a flexed posture. In the supine posi
tion, there will be an exaggerated lumbar lordo
sis. The Thomas test will be positive. 
5. Osteoarthritis of the hip 

Osteoarthritis of the hip is a common condi
tion found in the geriatric patient. However, it 
can be found at any age, usually secondary to 
trauma of the joint. The predominant symptom 
is one of progressive pain, worse with movement 
of the hip and relieved with rest. Typically, the 
patient will state that after rest, the joint is stiff 
but loosens up with motion, such as walking, 
but soon after the pain returns. There is tender
ness found on palpation of the groin area. There 
is limitation of all hip motions, both active and 
passive. Crepitus, a grinding sensation that may 
be heard as well, may be felt and/or heard with 
motion. There is an antalgic gait present. This 
condition can cause muscle atrophy when pres
ent for a long period of time. 

An x-ray may show evidence of joint space 
narrowing and changes in the subchondral bone. 
In early conditions, there will be no evidence 
noted, but usually an MRI or CAT scan will show 
evidence of cartilage changes. Etiological causes 
can include chronic trauma such as is caused by 
a shon leg syndrome or chronic pelvic imbal
ance. Dysfunctions of the knee, foot, and ankle, 
which create any change in posture, weight-
bearing, or gait, can be the cause of hip dysfunc
tion. It is important, regardless of the age at 
onset, that a complete postural evaluation is 
completed and all changes, including somatic 
findings be corrected. 

In all conditions that affect the lower extremi
ties, the physician should prescribe exercises as 
indicated. Even in bed rest, atrophy of muscles 
caused by lack of use should be prevented. In 
other conditions, exercises to increase motion or 
strength are needed. 

• K N E E 

O s t e o c h o n d r i t i s o f t h e T i b i a l 
T u b e r c l e ( O s g o o d - S c h l a t t e r D i s e a s e ) 

Osgood-Schlatter disease is a condition that is 
usually found in adolescent boys in which the 
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tibial tubercle fractures or etithesopathy of the 
tendon occurs. It is frequently bilateral. It has a 
gradual asymptomatic onset. The patient even
tually becomes aware of pain, tenderness, and 
swelling at the tibial tubercle. There is generally 
no history of trauma. It may occur during growth 
spurts, with increased tension on the patellar lig
ament. The symptoms are worsened with direct 
pressure applied to the area, such as in kneeling. 
Early in the disease there may be no evidence 
seen, although an MRI will usually show evi
dence of the condition, even at an early stage. 
Later it can be identified on x-ray examination. 
This disease is self-limiting with the fusion of 
the tubercle to the tibia. 

The treatment is usually conservative in na
ture with avoidance of excessive activity that will 
create the symptoms. An explanation of the con
dition assists the child and the parents in under
standing the cause of the pain and the necessity 
of resting the knee during the healing process. 
Occasionally, the tubercle may be pinned to the 
tibia to create early fusion. 

P r e p a t e l l a r B u r s i t i s 

This is a condition of inflammation of the bursa 
overlying the patella. The patient reports swell
ing and tenderness at that site. The pain is wors
ened with flexion of the knee because of the 
swelling present. The inflammation is usually 
created by an acute trauma, but there is also the 
possibility of chronic trauma (i.e., kneeling) as 
the cause. This is a condition of inflammation 
of the bursa overlying the patella and is often 
called "housemaid's knee." It is usually treated 
conservatively. Occasionally, the bursa requires 
drainage to relieve the pressure. Non-steroidal 
anti-inflammatory medication (NSAIDs) may be 
prescribed to relieve the inflammation and pain. 

B a k e r ' s C y s t 

Baker's cyst is usually asymptomatic and the pa
tient's primary symptom is of a large mass or 
swelling in the posterior aspect of the knee. This 
bursal swelling may communicate with the knee 
joint space. It may be associated with osteoar
thritis of the involved knee. It usually requires 
no treatment. Occasionally, it may require aspi
ration because of its size interfering with joint 

function. The injection of a steroid has on occa
sion been effective. 

C h o n d r o m a l a c i a P a t e l l a 

Chondromalacia patella is a softening of the ar
ticular cartilage on the underside of the patella 
accompanied by some degree of fibrosis, Assur
ing, and erosion. In severe cases, the entire artic
ular surface of the patella may be destroyed. The 
etiological factors may be diverse, from acute or 
chronic traumas, to any instability of the struc
tural integrity of the knee, i.e., genu-varus, val
gus, tibial torsion, or osteoarthritis with meniscal 
deformity. 

The patient will report pain with sitting 
down, climbing stairs, and prolonged walking 
or running. He may say that he hears a grating 
or grinding noise when he bends his knee, exag
gerated with squatting, or he will note swelling 
of the front of the knee. The patella femoral 
grinding test is positive. An x-ray may show pos
itive changes, as will an MRI or CAT scan. 

The treatment rendered will depend on the 
condition of the articulation. It is important to 
diagnose this condition at the onset and remove 
all etiological factors, especially those that are 
creating the instability of the knee. As in the hip 
region, the influence ol problems in other areas 
of the body on knee joint stability, especially 
those found below the knee at the foot or ankle 
joint, must be considered. 

T e a r s o f t h e M e n i s c i 

Tears of the medial or lateral meniscus are the 
most common cause of internal derangement 
found in the knee joint. Most lesions involve 
the medial meniscus because of the nature of its 
attachment about its periphery, which makes it 
less mobile than the lateral meniscus and more 
subject to injuries. A "bucket handle" lesion is 
usually found in young people, whereas a hori
zontal, posterior lesion is more apt to be found 
in the middle aged and the elderly patient. There 
usually is a history of acute trauma, which re
sulted in swelling, pain, and disability of the 
knee. 

Once the swelling has been reduced, an MRI 
will easily determine the nature of the tear, if 
one is present. Examination at the onset may 
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reveal swelling, inflammation, and point tender
ness. A McMurray test will be positive. Arthros
copy for diagnosis and for surgical correction is 
used most commonly. 

There are two additional, interesting dysfunc
tions often seen in the knee region, which really 
are not part of the knee joint function. These 
are the pes anserine bursitis and the fibular head 
somatic dysfunction. 

P e s A n s e r i n e B u r s i t i s 

This bursa is located at the medial aspect and 
immediately below the knee joint. It is in rela
tionship to the insertion of the semitendinosus 
muscle. This muscle has as its origin the ischial 
tuberosity and its insertion is at the medial as
pect of the tibia, just below the knee joint. The 
other muscles attaching in this area are the sarto-
rius and gracilis muscles. 

The bursitis has as its cause trauma to the 
area, acute or chronic, as well as any dysfunction 
affecting the ischium or the structural integrity 
of the knee joint. The patient reports pain at the 
medial aspect of the knee, but careful palpation 
will elicit point tenderness below the knee joint 
that is very specific and localized in its nature. 
The pain will be made worse with contraction 
of the semitendinous, sartorius, and gracilis 
muscles. An evaluation for somatic dysfunctions 
of the pelvis, sacrum, and lumbar region, as well 
as the postural balance of the lower extremity, 
must be performed. Treatment can be a local 
injection of a steroid, a prescription for a NSAID, 
ice, exercises, and osteopathic manipulative 
treatment (OMT) of all somatic dysfunctions, in
cluding knee, hip. and pelvic region. 

P o s t e r i o r F i b u l a r H e a d S o m a t i c 

D y s f u n c t i o n 

This dysfunction, including its diagnosis and 
treatment, has been discussed in previous chap
ters of this section. This diagnosis must be con
sidered when the patient reports pain at the lat
eral aspect of and immediately below the knee 
joint. In addition, it should be recognized that 
there is a relationship between the development 
of this type of dysfunction and acute sprain of 
the ankle joint that creates dorsiflexion of the 
ankle. Always examine the ankle to insure that 
it is not creating a chronic dysfunction above it. 

• F O O T A N D A N K L E 

A n k l e S p r a i n 

The most common injury to the ankle is an acute 
sprain. Its intensity may vary from a mild strain 
of the ligaments to tearing of the ligaments with 
avulsion of the bone at its attachments. In addi
tion, severe trauma may cause fractures and dis
locations. The most common strain is caused by 
inversion stress. This is when the foot is slightly 
plantar flexed and inversion of the loot causes 
stretch of the lateral collateral ligaments. The pa
tient will give a history of an acute onset and 
report pain, swelling, and ecchymosis of the lat
eral aspect of the ankle joint. The patient will 
limp and the symptoms worsen with weight-
bearing and walking. If the patient says that he 
heard a snap at the lime of ihe inversion, you 
musi be aware of a possible fracture or ligamen
tous tear. Treatment will depend on the severity 
of the condition; however, ai the onset, ice packs 
for the swelling with the patieni forbidden to 
bear weight on that ankle is mandated. 

A marked dorsi-flexion dysfunction of the 
ankle joint will create a close-packed joint and 
create a posterior fibula somatic dysfunction. 
This posterior fibula somatic dysfunction is eas
ily diagnosed and treated. If the condition chron
ically reoccurs, the physician must evaluate the 
postural integrity of the foot. Calcaneal valgus is 
a common cause for chronic sprain of the ankle. 

• F O O T 

P e d i a t r i c P a t i e n t 

Pes planus 

Pes planus is the flattening of the longitudinal 
arches. This may be a normal finding in the in
fant that will eventually improve as the child 
starts walking. To test for a normal flattening, 
try to mold the dorsum of the foot to create a 
longitudinal arch. The normal foot can be 
molded. The abnormal foot will have dropping 
of the bones that can not be molded into place. 
An attempt should be made to create motion of 
these bones and to mold them into an arch. Train 
the parents in these maneuvers and have them 
perform them daily at home. 
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Talipes equinovarus (club foot) 

In Tapipes equinovarus, or club foot, the foot 
is in a position of inversion, adduction of the 
forefoot, calcaneal varus, and equines. The calf 
muscles are contracted. In the infant, these mus
cles can be manually stretched. Again, train the 
parents to perform this function at home. In ad
dition, the child can be measured for a Dennis 
Brown splint, which is applied to maintain the 
correction after treatment and can be removed 
and reapplied by the parents. Gentle osteopathic 
manipulation of the bones of the feet and legs 
will assist in a return to normal more quickly. 

Metatarsus varus 

This is a condition characterized by calcaneal 
valgus. The forefoot is adducted and there is a 
convex lateral border of the foot present. fiarly 
treatment by manual stretching of the muscles 
daily should be instituted. A Dennis Brown 
splint can be applied. 

Tibial torsion 

Tibial torsion is a condition in which the tibia 
is twisted on its longitudinal axis, usually inter
nally, and the relationship between the patella 
and the foot is abnormal. It can be secondary to 
a femoral torsion. The torsion creates a toeing-
in of both feet. In the infant, the parents can 
stretch the muscles of the feet and legs daily. 
Osteopathic manipulation, especially fascial re
lease, is useful in this condition. 

• A D U L T S 

M o r t o n ' s N e u r o m a 

Morton's neuroma is a fibro-tendinous reaction 
occurring between the heads of the third and 
fourth metatarsals. A small, inflamed neuroma 
forms. The pain is neuritic in type and radiates 
to the toes. The patient reports that taking off 
the shoe brings immediate relief. There is a find
ing of severe point tenderness at that spot. Treat
ment by injecting steroid into the neuroma is 
often effective. The patient's feet should be eval
uated to determine if he needs a change in the 
type of shoes wom. The shoes may be too tight, 
have an improper last, or require the raising of 
the metatarsal heads. 

M a r c h F r a c t u r e 

A March fracture is a stress fracture usually 
found at the shaft of the second or third metatar
sal bones. It was originally named a March frac
ture because it was frequently found in soldiers 
immediately after long marches while wearing 
high boots. It is difficult to diagnose by x-ray, 
because it is a hairline fracture. It may show up 
on an MRI or a bone scan. It becomes easier to 
diagnose in a few weeks as callus, which is easily 
seen by x-ray, develops. A history of direct 
trauma is almost never obtained. There will be 
point tenderness at mid-shaft of the involved 
metatarsal, which is worsened with flexion or 
extension of the toes. Resting the foot for 3 to 4 
weeks is usually all that is needed. The preven
tion of funher reoccurrences is important. 
Check the shoes for fit and the structure of the 
foot for abnormalities. Using osteopathic manip
ulation to free the motion of all foot bones is 
helpful. 

H a l l u x V a l g u s 

Hallux valgus is a lateral deviation of the proxi
mal phalanx on the first metatarsal, sometimes 
referred to as a bunion. It is an extremely painful 
deformity. The protrusion of the proximal end 
of the phalanx laterally causes pressure on that 
pan of the foot and eventually bunion formation. 
The first toe may be shorter and have a predispo
sition to valgus formation. The physician has to 
be aware of the effect on the great toe caused by 
women wearing high-heel shoes or pointed-toe 
shoes. It is important to educate them about ihe 
proper shoes to be wom and why. The treatment 
is usually conservative in nature, consisting of 
foot exercises, NSAIDs, moist heat, and, as 
noted, proper shoes. Osteopathic manipulation 
is a good adjunctive treatment if instituted before 
severe deformity occurs. If the deformity is ad
vanced, surgical removal may be necessary. 

P l a n t a r F a s c i t i s 

Plantar fascitis is an inflammation of the plantar 
fascia of the foot, usually at its insertion on the 
calcaneus. When chronic in nature, a calcifica
tion may develop at the site of insertion of the 
tendon and a diagnosis of a heel spur is made. 
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The fascia may be painful in any of iis parts and 
it is common to have patients report pain of the 
plantar surface of their foot whenever they walk 
or perform specific tasks, such as going up on 
their toes or heels. A patieni may use a heel cush
ion with or without a hole in the center for relief 
of the pain. Localized steroid injection into the 
region will relieve the pain. Properly fitting shoes 
are a necessity as is the use of osteopathic manip
ulative treatment directed to freeing motion of 
the bones of the foot and stretching hypertonic 
muscles of the calf as well as the fascia itself. 
Exercises to increase foot flexibility and stretch
ing of the calf muscles and Achilles tendon are 
important. 

Pes P l a n u s ( F l a t F e e t ) 

Pes planus, commonly known as flat feet, is a 
very frequent diagnosis made by patients and 
physicians. It is a condition in which there is a 
dropping of the medial longitudinal arch. The 
patients will state that their feet are tired after 
standing or walking, and eventually pain will 
develop. They may have looked at their feet, no
ticed the dropping of the arch, and decided that 
this was their problem. Many will arrive with 
variously prescribed or over-the-counter arch 
supports that they have been using with limited 
results. 

It first must be determined if there is a true 
dropping of this arch. While in the upright posi
tion, the patieni is instructed to cross his right 
leg in front of his left and to place his foot along
side the lateral aspect of the left foot, with both 
feet placed on the ground. The height of the 
medial arch will normally change and be raised 
up if the arch is not truly dropped (flat), but is 
capable of being influenced by the function of 
the muscles. With this finding, arch supports are 
not the recommended treatment. 

Pirst, the posiiion of the calcaneus must be 
evaluated. If it is in a valgus position, it must be 
corrected by the use of a medial heel wedge. 
In addition, exercises to strengthen the muscles 
involved must be prescribed. Correction of cal
caneal valgus by the use of medial heel wedges 
will show an immediate change in gait. The foot 
will no longer be abducted as the patient walks. 
It is important that, in prescribing the wedge. 

the size and shape of the shoes worn are evalu
ated. The shoes should have a straight last and 
be the correct size. Shoes with heels that are 
wider than needed will not hold a medial wedge 
properly. 

• CASE 1 
A 64-year-old man was seen in the clinic with 
a chief symptom of pain in his right hip. The 
pain had started approximately 6 months before 
this visit, mild, gradually worsening, until it was 
present constantly and he felt that he was disa
bled. He noted that the pain was referred into 
the right groin, but not down his leg. In addition, 
he noted that in recent months he had seen a 
marked restriction in the movements of that hip. 
He could no longer walk for distances and had 
to give up playing tennis. I le was a retired school 
teacher but had always been active, as noted, 
playing tennis at least three times weekly. 

He had seen a number of physicians previ
ously for this condition and had a number of 
different N'SAlDs prescribed. These medications 
all gave him relief of pain, but all created severe 
gastrointestinal symptoms that made him stop 
using them. 

All other histories were noncontributory. 
Physical examination revealed, that the pa

tient seemed to have a right pelvic tilt with a 
compensatory right convex lumbar scoliosis in 
the upright posiiion. His standing flexion test 
was positive on the right. He was able to bend 
in all directions without difficulty. His gait 
showed a decided limp on the right leg, with 
marked restriction of normal hip movements. 

Examination of his back and lower extremi
ties revealed that the patieni had restriction of his 
right sacrum, somatic dysfunctions at the level of 
his first and fifth lumbar segments, and severe 
restriction of passive motion of his right hip in 
all directions. 

I le brought with him previously taken x-rays 
as well as an MRI, which showed lhat he had 
osteoarthritis of the right hip joint, with early 
flattening of the head of the femur. 

Further investigation for a possible short leg 
syndrome was postponed at this lime, because 
it was fell lhat much of the pelvic lilt seen could 
have been secondary to the hip dysfunction. Ii 
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was to be evaluated further when the hip and 
sacral motions were improved. 

The patient was treated with osteopathic ma
nipulation to resolve the somatic dysfunctions 
as well as to increase motion of his right hip in 
all directions. He was prescribed a series of hip 
exercises to perform for the purpose of increas
ing hip motion as well as muscle strength. 

D i s c u s s i o n 

This is a typical history of unilateral osteoarthri
tis of the hip joint. The question of why the one 
joint was involved has not been answered. Be
cause the patient had been an active tennis 
player, he could have had previous falls injuring 
the hip and had not recalled them. There could 
be an anatomical short leg syndrome present, 
which over the years could have created undue 
stress on the one hip joint with the resulting 
osteoarthritic changes. The original treatment 
and prescribed exercises should slow down the 
progression of the disease and reduce the symp
tom complex. As soon as the regions motion is 
improved, it was planned that a standing x-ray 
should be taken to evaluate the possibility of a 
short leg syndrome. 

• C A S E 2 
A 25-year-old woman was seen in the clinic with 
a chief symptom of pain in her left knee. The 
pain was sudden in onset and she believed that 
it was created when she twisted her ankle as she 
was jogging 2 weeks previously. The pain was 
relieved when sitting or lying down. She had not 
noticed any swelling of the knee joint. The pain 
caused her to limp after walking or standing for 
an hour. She jogged almost daily but had to stop 
because of the pain that developed. She denied 
any previous history of knee pain or injury. All 
other history was noncontributory. 

An examination of the knee was performed. 
There was no obvious swelling, redness, or scars 
present. There was point tenderness elicited at 
the medial aspect of the joint. Multiple testing 
was performed, including full passive and active 
motion testing and those usually used to evaluate 
for ligamentous and menisci dysfunctions. 
When the valgus-varus stress test was applied, 
the pain was exaggerated when valgus stress was 

applied. This test had created a stretching of the 
medial collateral ligaments and pain. There was 
limitation noted in the transverse sliding of the 
femur on the tibia in both directions. Muscle 
strength was good. 

A diagnosis was made of medial collateral 
knee ligament sprain, with somatic dysfunction 
of the knee joint. The patient was treated with 
osteopathic manipulation to increase the knee 
motion and rest, NSAIDs, and exercises to main
tain the strength of the muscles as well as to 
maintain joint motion. 

D i s c u s s i o n 

This patient's problem developed as a result of 
a mild strain with twisting of the knee joint. 
Should the pain continue, an MRI should be per
formed to rule out ligamentous or meniscal tear. 
The patient should recover fully in a few weeks 
and be able to gradually return to full activity. 
When evaluating this type of report, the physi
cian must be aware that the ankle joint and the 
fibular head could be involved. 

• C A S E 3 
A 32-year-old man was seen in the clinic with 
a symptom of pain and swelling of his right 
ankle. He had been running and twisted his 
ankle that moming. He denied any previous his
tory of ankle injuries. His other history was non-
contributory. 

An examination of his ankle joint revealed 
swelling of the entire ankle joint with some red
ness and increased skin temperature present. 
There was no sign of ecchymosis present. The 
swelling was greater at the lateral aspect of the 
joint. There was severe point tenderness present 
at the lateral ankle joint. Motion was restricted 
in all directions. There was no point tenderness 
of the shaft of the tibia or fibula. 

An x-ray was taken and reported as negative 
for fracture or dislocation. The prescribing of an 
MRI was postponed until the swelling had an 
opportunity to be reduced. There was no evi
dence of somatic dysfunctions at the knee joint 
or head of the fibula. 

A diagnosis of an acute inversion sprain-strain 
of the right ankle was made. The degree of the 
strain was not identified until the swelling re-
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duced, motion had improved, and further testing 
could be performed to evaluate for tear of t he liga
ments. 

The patient was told to be off his feet for the 
next 3 days, apply ice packs to the area for the 
next 24 hours, and use prescribed NSAlDs. He 
was to be seen again in 3 days and re-evaluated 
for further diagnostic procedures or treatment 
as deemed necessary. 

Discussion 
Ankle sprain is a very common diagnosis and 
almost everyone during his or her lifetime expe
riences it. The majority of times, the condition 
resolves itself after a few days of rest and ice. 
The greater problem is that a number of these 
sprains become chronic in nature and it takes 
less and less twisting force for an acute flare-up 
to occur. This is because many times a physician 
is not consulted or the follow-up visit is ignored. 
However, if there is a follow-up visit, the physi
cian must be aware that a chronic condition can 
develop. He must evaluate for a minor tear and 
see that the patient performs specific exercises 
to maintain joint motion and muscle strength. 
In addition, the physician should evaluate the 
patient's extremities for underlying structural 
changes that might create the tendency for twist
ing of the ankle joint. The primary, undiagnosed 
condition found is usually a calcaneal valgus. 
This can be treated as can any somatic dysfunc
tion that is found. 

• C A S E 4 

A 46-year-old woman was seen in the clinic with 
a chief symptom of pain in her left fool on the 
plantar aspect. The pain had been present for at 
least 6 months. The patient was not certain of 
the duration, because she stated that the pain 
had developed gradually over a period of months 
or up to a year. The pain was worse when she 
was walking or jogging, but it was relieved when 
she rested. The patieni denied any previous his
tory of foot disorders or any accidents to the 
area. Her other history was non-contributory. 

Examination of her feet revealed that there 
was a mild calcaneal valgus of both heels as well 

as early hallux valgus present. However, there 
was severe point tenderness present on the plan
tar surface of her left foot approximately 2 inches 
distal to the calcaneal tubercle. The area around 
the tubercle itself was not tender to touch. The 
fascia around lhat area seemed to be firmer and 
tighter than that of the right foot. There was mild 
tenderness of the gastrocnemius muscles on the 
left. Motion of the fool and ankle joint was good 
in all directions. There was no evidence of so
matic dysfunctions of the extremity present. 
There were somatic dysfunctions of the sacrum 
and lumbar segments. An x-ray was reported as 
negative. Her gait was evaluated and il was noted 
that she was hesitant about putting weight on the 
left foot. Her shoes were examined and discussed 
with her. It was felt that the shoes she wore dur
ing the day were usually in flared and contrib
uted to the development of her hallux valgus. 

A diagnosis was made of plantar fascial strain 
and multiple somatic dysfunctions of the sacrum 
and lumbar area. The patient received osteo
pathic manipulation, which included specific 
treatment to the fascia of the foot involved, as 
well as the prescription for exercises to increase 
motion of her foot and ankle, strengthening of 
the muscles, and NSAIDs. She was educated 
about the proper fitting of her shoes to prevent 
further changes of her toes. The calcaneal valgus 
was to receive further treatment at the next visit. 

Discussion 
This patieni had early dysfunction of the fascia 
of one foot. She did not have flat feet or other 
foot deformities. She was a candidate for the de
velopment of these deformities because of the 
shoes she wore at work all day. In addition, she 
was a jogger and the sneakers she wore should 
have had built-in medial calcaneal supports. 
This type of sneaker is commercially available. 
The condition was resolved in a few weeks with 
one or two treatments, the wearing of the proper 
shoes/sneakers, and her performing the exercises 
as prescribed. It is anticipated that the perfor
mance of this regime as prescribed should avoid 
the development of chronic dysfunction in the 
future. 
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C H A P T E R 

Cranial Anatomic Considerations 
Hugh Ettlinger and Bonnie Gintis 

The ability to diagnose and treat dysfunctions 
related to cranial osteopathy and the primary re
spiratory mechanism (PRM) requires a solid 
knowledge of the anatomy of the cranium and 
the central nervous system, cerebral and spinal. 

• THE FLUCTUATION OF THE 
CEREBROSPINAL FLUID AND THE 
POTENCY OF THE TIDE 

Fluctuation of the cerebrospinal fluid (CSF) is 
considered the first principle of the PRM. Move
ment of CSF involves both circulation and fluc
tuation. Circulation of the CSF occuring via 
hydrostatic forces at choroid plexuses and arach
noid granulations have been well documented. 
Seventy percent of CSF is formed at the choroid 
plexus in the ventricles. These plexi are formed 
by the pia and intracranial capillary beds and 
are part of the blood-brain barrier. The other 
3 0 % is formed as central nervous system (CNS) 
extracellular fluid moves into the subarachnoid 
space, providing a pathway for the brain (Fig. 
103-1). The intraventricular and subarachnoid 
distribution of CSF is connected by two small 
foramina in the fourth ventricle, the foramen of 
Magendie and the foramen of Luschka. CSF is 
drained via arachnoid granulations, formed by 
arachnoid and the inner layer of the dura. Arach
noid granulations are found in the superior sagit
tal sinus and near the dorsal root ganglia in the 
spinal cord. 

Forces generated by hydrostatic gradients of 
the choroid plexus and arachnoid granulations 
are not sufficient to account for the movement 
of CSF. Fluctuation, a back-and-forth movement 
of the fluid, contributes to this process. 

Fluctuation of CSF has been documented re
cently by MRI studies. These studies demonstrate 
fluctuant movement of CSF in response to arterial 
pulse and respiration. The PRM also causes the 
CSF to fluctuate. This fluctuation provides a con
tinuous mixing, which combined with the small 
circulatory forces allows for adequate movement 
of CSF, and exchange of the CSF with the circula
tion of the body. Circulatory forces alone are in
adequate to account for this process. 

Dr. Sutherland likened the fluctuation of the 
CSF to the tide in the ocean. In her book, The Sea 
Around Us, Rachel Carson describes the differ
ence between waves, currents, and the tide. Her 
analogy illustrates concepts that also apply to cir
culation and fluctuation in the human body. 

There is no drop of water in the ocean, not even the 
deepest parts of the abyss that does not know and re
spond to the mysterious forces that create the Tide. 
No other force that affects the sea is so strong. Com
pared with the tide, the wind- created waves are sur
face movements. So despite their impressive sweep, 
are the planetary currents, which seldom involve 
more than the upper several hundred fathoms. 
—The Sea Around Us, Rachel Carson, 149 

Currents are similar to circulation, carrying 
fluid from one place to another at relatively rapid 
speed. The tide is a fluctuation, which creates a 
mixing by to-and-fro movement of the fluid. Dr. 
Carson continues: 

The influence of the tide over the affairs of sea crea
tures as well as men may be seen all over the world. 
The billions upon billions of sessile animals like oys
ters, mussels, and barnacles owe their very existence 
to the sweep of the tides, which bring them the 
food, which they are unable to go in search of. 

The sessile cells of the central nervous system 
also depend on a constant mix of their fluid sur-
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• FIG. 103-1 Circulation of cerebrospinal fluid. (Adapted from Netter, Ciba collection.) 

roundings to maintain concentration gradients 
adequate for nutrition and waste disposal. The 
fluctuation of CSF helps maintain these gra
dients. 

Dr. Sutherland referred to the effect of the 
fluctuation of the CSF on the physiologic centers 
in the body: "Through the functions of the PRM, 
the medulla relates to the secondary physiology 
of the living human body." The discovery of the 
circumventricular organs in the walls of the third 
and fourth ventricles 30 to 40 years after Dr. 
Sutherland's statement sheds light on a possible 
mechanism for this relationship. These organs 
are sensory apparatuses designed to monitor the 
CSF for the operation of various feedback mech
anisms of the CNS. The circumventricular or
gans have been shown to be involved in the regu
lation of temperature, electrolyte balance, 
hypothalamic-pituitary function, and cardio
vascular and respiratory function. Adequate ex
change of the CSF is necessary for these organs to 
receive accurate information and appropriately 
regulate body function. The ability of osteo
pathic treatment to influence the function of the 
body's homeostatic feedback mechanisms ex
pands the scope of clinical practice far beyond 
the biomechanics of the musculoskeletal system. 

• THE INTRACRANIAL AND 
INTRASPINAL MEMBRANES AND 
THE RECIPROCAL TENSION 
MEMBRANE 

Membranous structures in the body are all com
posed of connective tissue derived from embry
onic mesenchyme. All membranes are continu
ous with all other mesenchymally derived 
connective tissues of the body. The intracranial 
membranes are intimately related to the fascias 
of the rest of the body through foramina in the 
cranial base and throughout the entire spine, the 
foramen magnum, and all fascial attachments to 
the undersurface of the cranial base. 

The newborn skull has no interlocking su
tures. The only fully formed joint in the cranium 
is that between the condyles of the occiput and 
the atlas. A newborn's cranial bones develop 
within dura, and the shape of the skull is main
tained by dura, by fluid, and by the central ner
vous system's motion within. Developmentally 
before bone formation, membranes provide 
shape and protection and also guide and limit 
motion. 

The pia mater is a thin membrane, one cell 
in thickness, that is adherent to the brain and 
spinal cord. It is highly vascular. A cranial por
tion sheathes nerve roots, extending down into 
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fissures and sulci. Its vessels for the choroid 
plexus of the ventricles. The spinal portion 
sheathes spinal nerves. Lateral extensions form 
the denticulate ligaments and blend with the 
filum terminale internally. 

The arachnoid is a gauzy membrane, adher
ent to the internal dura that contains CSF in the 
space between itself and the pia and the sub
arachnoid space. Subarachnoid cistemae are en
largements of the arachnoid space containing 
CSF. Cisterns function as "waterbeds," cushion
ing the brain. Arachnoid granulations, also 
called Pacchionian bodies, lie along the longitu
dinal fissure and function to resorb CSF. There 
are also spinal arachnoid granulations along the 
arachnoid layer in the spinal canal. 

The dura is described as having cranial and 
spinal portions. In actuality there is one continu
ous membrane. These two parts are named only 
for anatomical convenience (Fig. 103-2) . 

There are two layers of cranial dura. This 
membrane is tough and inelastic. In the adult, 
the layers are tightly adherent to each other, ex
cept where they form the venous sinuses. 

The external layer of dura is the internal peri
osteum of cranial bones, the pericranium. Peri
cranium is continuous with periosteum of su
tures and foramina, and with the external 
periosteum of the cranial bones. Compressive 
and tensile forces generated on the dura by the 
growing brain stimulate the membranous con
nective tissue to form bone between these layers 
of the dura. Therefore, the bones of the cranium 
develop within layers of dural membrane. 

• FIG. 103-2 Dural membranes, lateral view. 

The periosteum of all cranial bones is contin
uous with all the dura. All adjacent membranous 
and fascial structures are continuous with each 
other. The dura and bone of the skull are exam
ples of the continuity of connective tissues of 
differing densities. 

• CRANIAL STRUCTURES FORMED 
BY DURA 

The internal layer of dura is called the meningeal 
layer. This layer surrounds the brain and comes 
together in two layers in replication to form the 
falx cerebri, the tentorium cerebelli and the falx 
cerebelli. 

The falx cerebri is a sickle-shaped arc be
tween the two hemispheres of the brain that has 
three poles of attachment (Fig. 103-3) . The ante
rior inferior pole attaches to the crista galli of 
the ethmoid. The superior pole attaches to the 
surface of the skull along the metopic and sagit
tal sutures. The posterior pole attaches to the 
occiput and blends into the superior surface of 
the tentorium in the area of the straight sinus 
and the internal occipital protuberance. 

The tentorium cerebelli is a double sickle-
shaped membrane in the posterior fossa. It is 
formed by transversely oriented and concave an
teriorly. The two layers of dura from which it is 
formed are derived from the coming together of 
the mesenchymal tissue that covers the occipital 
lobes superiorly and the cerebellum inferiorly. 
It is classically described as having poles of at
tachment that relate to the free and attached bor
ders; however, current anatomical research is in
vestigating the poles of attachment based on the 
borders of the upper and lower layers of dura. 

The free or inner concave border forms the 
tentorial notch, which surround the midbrain 
and is classically described as attaching to the 
anterior clinoid processes of the sphenoid. The 
attached or outer convex border is classically de
scribed as attaching to five areas: the transverse 
ridge of the sulcus of the transverse sinus of the 
occiput, the posteroinferior angle of the parietal 
bone at the asterion, the mastoid portion of the 
temporal bone, the petrous ridge of the temporal 
bone, and the posterior clinoid process of the 
sphenoid. 

The falx cerebelli is a small sickle of dura that 
extends between the two hemispheres of the cer-

Pthomegroup

www.Pthomegroup.com


ebellum. Its superior attachment blends into the 
inferior surface of the tentorium cerebelli in the 
area of the straight sinus. Its inferior attachment 
is to the vertical crest on the inner surface of the 
occiput. The inferior aspect of the attachment 
extends posteriorly, where it has a strong attach
ment to the foramen magnum. It is continuous 
with the dura of the spinal canal. 

Dural membranes fold or form a sac to form 
three important structures. The diaphragma sel-
lae is a small fold of dura that covers the hypo
physeal fossa of the sella turcica of the sphenoid, 

encasing the pituitary. Dura completely encases 
the pituitary and blends with its capsule. This 
arrangement will alternately change the shape of 
the pituitary with the phases of the PRM and 
assist its portal circulation. Meckel's cave is 
formed from a fold of dura and sits on the ante
rior surface of the petrous portion of the tem
poral bone. It encases the semilunar ganglion, 
which is composed of three sensory branches of 
the fifth cranial nerve, the trigeminal nerve. At 
the anterior end of the ganglion, the dura blends 
with the capsule of the ganglion. Strain in the 
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• FIG. 103-3 Reciprocal tension membrane system. 
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• FIG. 103-4 Venous sinus system. 
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dura in this area can produce or contribute to 
trigeminal neuralgia. The endolymphatic sac is 
part of the membranous labyrinth system of the 
inner ear. It is composed of dura and is sus
pended from the inferior aspect of the petrous 
portion of the temporal bone. 

The spinal portion of the dura is continuous 
with the inner layer of the cranial dura. Only 
one layer extends into the spinal canal. The other 
layer is continuous with the periosteum of the 
outside of the cranium. The spinal dura sur
rounds the spinal cord within the spinal canal. 
There are many attachments within the spinal 
canal. Firm attachments of spinal dura include 
the foramen magnum, the posterior aspect of the 
dens, the posterior aspect of the body of C3, the 
posterior aspect of the body of 52, the posterior 
aspect of the coccyx via the filum terminale, and 
minor fibrous slips to the posterior longitudinal 
ligament along the entire spine, most predomi
nant in the lunar area. 

The arterial supply to the dura is derived from 
terminal branches of the external and internal 
carotid arteries. Arteries passing through the 
dura are not just supplying the brain. The dura 
has its own rich blood supply. 

The nerve supply to the dura is derived from 
all three branches of the trigeminal nerve, from 
sympathetic nerves from the carotid plexus and 
the superior cervical ganglion, and from cervical 
sensory nerves from CI and C2. 

• DURAL VENOUS SINUSES 

The venous sinuses are spaces within dural lay
ers that convey venous blood from veins within 
the cranium to the systemic venous circulation 
(Fig. 103-4) . Venous sinuses are devoid of the 
elastic and muscle tissue found in all other veins 
and therefore have no elasticity and muscular 
contraction to enhance drainage. Circulation is 
dependent on motion. During the inhalation 
phase, the sinuses change from "V"-shaped to 
ovoid, with a resultant increase in capacity. Dur
ing this phase, the tributary veins increase drain
age into the sinuses. 

Venous sinuses drain 9 5 % of blood from the 
cranium via the internal jugular vein. It is of 
crucial importance that there is proper relation 
and motion between the occipital and temporal 
bones, which comprise the jugular foramen, to 
have unimpeded venous drainage. The remain
ing 5% of venous blood drains via facial veins 
and the external jugular vein. 

The superior sagittal sinus lies in the attached 
margin of the falx cerebri and drains primarily 
to the right transverse sinus, the sigmoid sinus, 
and then to the internal jugular vein. The inferior 
sagittal sinus lies in the posterior two-thirds of 
the free margin of the falx cerebri. It joins the 
great vein of Galen to form the straight sinus, 
which drains into the left transverse sinus, the 
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sigmoid sinus, and then to the internal jugular 
vein. The straight sinus is at the junction of the 
falx cerebri and the tentorium cerebelli. It is also 
the point of union of the great vein of Galen and 
the inferior sagittal sinus. These sinuses drain 
primarily to the left transverse sinus, the sigmoid 
sinus, and then to the internal jugular. The oc
cipital sinus lies in the attached margin of the 
falx cerebelli, extending from the foramen mag
num to the internal occipital protuberance. It 
drains primarily to the left transverse sinus, the 
sigmoid sinus, and then to the internal jugular 
vein. 

The bilaterally paired cavernous sinuses are 
found lateral to the sella turcica and extend from 
the sphenoidal fissure to the apex of the petrous 
portion of the temporal bone. Cranial nerves III, 
IV, VI, the ophthalmic division of V, and the 
internal carotid artery are all found in relation 
to the cavernous sinuses. The sinuses are fed by 
ophthalmic veins, and drain to the superior and 
inferior petrosal sinuses, the sigmoid sinus, and 
then to the internal jugular vein. Dysfunction at 
the tip of the petrous portion of the temporal 
can interfere with the outflow of the cavernous 
sinus into the narrow petrosals. 

The circular sinus or intercavernous sinus 
surrounds the pituitary and connects the cavern
ous sinus via two transverse vessels. The circular 
sinus drains to the superior and inferior petrosal 
sinuses, the sigmoid sinus, and then to the inter
nal jugular vein. The circular sinus carries the 
outflow from the pituitary gland, including all 
of its hormones. 

The superior petrosal sinuses lie in the at
tached margin of the tentorium cerebelli along 
the superior border of the petrous portion of 
the temporal bone. They drain into the sigmoid 
sinus, and then to the internal jugular vein. The 
inferior petrosal sinuses lie at the junction of the 
posterior border of the petrous portion of the 
temporal bone with the basilar process of the 
occiput. They drain into the internal jugular 
vein. 

The transverse sinuses lie in the attached mar
gin of the tentorium cerebelli and extend from 
the area of the confluence of sinuses (internal 
occipital protuberance) to the jugular fossae. 
They lie in grooves in the occipital squama and 
mastoid angles of the parietals. The transverse 

sinuses become the sigmoid sinuses along the 
mastoid portion of the temporal bones and the 
jugular process of the occiput and drain into the 
internal jugular vein. 

The basilar sinus or basilar plexus overlies 
the basisphenoid and basiocciput connection the 
inferior petrosal sinuses. This plexus consists of 
several interfacing vein between layers of the 
dura, connecting the circular sinus with the in
ternal vertebral venous plexus. 

• RECIPROCAL TENSION MEMBRANE 
(RTM) 

The RTM is a single unit of structure and func
tion. All membranes change shape during the 
phases of the primary respiratory mechanism. 
Membranes balance and maintain a constant 
level of tension during the rhythmic, simultane
ous alternating shape change of the phases of 
the PRM. Just as ligaments allow joints to move 
through a range of motion, the intracranial and 
intraspinal membranes allow a range of motion 
of the cranial bones. This reciprocal action func
tions around a fulcrum in a dynamic relation
ship, guiding and limiting motion in the cranium 
and responding to motion throughout the body. 

The RTM functions in the phases of inhala
tion and exhalation around a suspended auto
matically shifting fulcrum. Dr. Magoun named 
this fulcrum the Sutherland fulcrum in honor of 
its discoverer. This fulcrum shifts and adjusts to 
maintain balanced tension in response to normal 
motion or trauma. The Sutherland fulcrum nor
mally functions somewhere along the junction 
of the falx and the tentorium, along the straight 
sinus. It is not a fixed anatomical point. It is 
automatically shifting and suspended to be able 
to adapt to changing forces. 

Dr. Sutherland stressed the importance of 
learning to observe the functioning of the ful
crum. If the membranes can be brought to a state 
of balanced membranous tension, the inherent 
forces within the body have an opportunity to 
influence dysfunctions. 

• THE INHERENT MOTILITY OF THE 
CENTRAL NERVOUS SYSTEM 

The central nervous system (CNS) exhibits a 
rhythmic expansion and contraction of the brain 
and spinal cord during the phases of the PRM, 
which occurs simultaneously with movement of 
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membrane, bone, and fluid. This is a coiling and 
uncoiling of the nervous system occurring about 
a fulcrum located at the lamina terminalis. 

Cranial Bones and Sutures 
Study of the embryological development of cra
nial bone provides important information re
garding their form and function. Compressive 
forces early in development create a cartilagi
nous matrix in the area that becomes the cranial 
base. Tensile forces create membrane in the area 
that develops into the cranial vault. Dr. Suther
land considered the motion in the cranial base 
primary, the motion in the vault being accom
modative to the base. 

The PRM is palpable in the newborn, whose 
cranium is predominantly cartilage and mem
brane and lacks sutures between the bones. As 
the skull ossifies, sutures form to accommodate 
this motion, which is already present. The shape 
of the suture therefore reflects the motion it ac
commodates. The basic suture types and their 
respective motions are shown in Figure 103-5 
and are listed here: 

1. Serrate: saw-toothed (e.g., the sagittal su
ture). It allows a rocking motion. 

2. Squamous: scale-like or overlapping, such as 
the temporoparietal (squamoparietal) suture. 
Allows a gliding motion, determined by the 
bevel and groove direction of the two sur
faces. 

3. Harmonic: edge to edge (e.g., the la-
crimo-ethmoidal suture). It allows shearing. 

4. Squamoserrate: a combination, found in the 
lambdoidal and coronal sutures. 

The motion of a bone may be deduced from 
the shape of its sutures, because the sutures were 
formed to accommodate motion that was pres
ent before the bone ossifies (Fig. 103-6) . An axis 
of motion crossing a suture line causes the suture 
to change shape and develop a bevel, because 
motions on opposite sides of an axis are differ
ent. These points are called pivots (Fig. 103-7) . 

The Sphenoid 
The sphenoid articulates with 12 bones (Fig. 
103-8). It is influential in the motion of the fron
tal and facial bones. It is important to note that 
the bones are not prime movers. They have mo
bility and the ability to change shape, and will 

therefore influence, not actually move, the other 
structures with which they are in contact. 

Structurally, the sphenoid consists of the 
body, the greater and lesser wings laterally and 
the pterygoid plates inferiorly. 

Articulations 
1. Occiput: The sphenoid articulates with the 

basilar portion of the occiput (the spheno-
basilar joint), a synchrondrosis that is carti
laginous until age 20 to 25 years, and then 
converts to cancellous bone. It exhibits flexi
bility, not articular mobility. 

2. Temporals: The sphenoid articulates with 
the temporal in three areas. The articulation 
of the squamosal border of the greater wing 
of the sphenoid with the inferior border of 
the temporal squama is important. Within 
this articulation is a change in bevel called 

• FIG. 103-5 Types of sutures found in the skull. 
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the sphenosquamous pivot (SS pivot, Fig. 
103-9) . A line connecting the SS pivot on 
either side of the bone reflects the axis of 
motion of the sphenoid. It is found directly 
behind the zygomatic arch. Above the sphe
nosquamous pivot, the articulation is mostly 
squamous and the sphenoid is beveled on 
the external surface. The temporal bone is 
beveled on the internal surface. More simply, 
the temporal bone overlaps the sphenoid 
here and a primarily gliding motion exists. 

Below the sphenosquamous pivot, the articu
lation is more serrate, less vertical, and more 
evenly beveled. The motion is more of a rock
ing motion. 
Parietals: A small articulation exists at the 
pterion between the posterosuperior surface 
of the greater wing of the anterior inferior 
angle of the parietal bone. It is a squamous 
suture, allowing gliding motion. The sphe
noid overlaps the parietal bone. 
Frontal bone: 

• FIG. 103-7 Bevel changes in skull sutures. 

• FIG. 103-6 The skull. (A) Frontal view. (B) Lateral view. 
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• FIG. 103-8 Sphenoid. 

An "L"-shaped articulation exists between 
the anterosuperior surface of the greater 
wings of the lateral inferior surfaces of the 
frontal bone. It is a serrate suture. 
Two other articulations, also serrate, exist 
between the anterior border of the lesser 
wings laterally and the orbital surface of the 
frontal bone, and between the anterosup
erior surface of the body medially and the 

orbital surface of the frontal bone. To
gether, these two articulations allow the 
sphenoid to influence the lateral surfaces of 
the frontal bone laterally, anteriorly, and 
slightly superiorly as the sphenoid ilexes. 

5. Ethmoid: 
a. The anterior body of the sphenoid (eth

moid spine) articulates with the posterior 
border of the cribriform plate. This articu-

• FIG. 103-9 Sphenosquamous pivot. 
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lation is a gomphosis or peg-in-socket 
joint. 

b. Two other articulations, both harmonic, 
allow flexibility of motion in these areas 
of contact (laterally in the horizontal plane 
and midline in a vertical plane). 

6. Palatines (two) 
7. Vomer 
8. Zygoma (two) 

The palatines, vomer, and sygomae are inter
mediaries between the sphenoid and maxillae. 

Motion 
In this text, the motion of each bone is simplified 
for beginner study. Although the descriptions 
are good presentations of the general motion 
present, it is important to consider that in the 
living body, other variables may be actively in
fluencing the ability of a bone to move. 

The Occiput 
The occiput is influential in the motion of the 
posterior part of the cranium. 

Parts 
The structures of the occiput are shown in Fig
ures 103-10 and 103-11 . 

1, Basilar occiput (basiocciput): anterior to 
and forming the anterior border of the fora
men magnum. 

2. Condyles: adjacent to and forming the lateral 
borders of the foramen magnum. 

3. Squama: body of the occiput, forming the 
posterior border of the foramen magnum. 

Ossification of all parts is not complete until 
approximately 5 years. This has important clini
cal significance in the timing of the treatment of 
certain problems in children. 

Articulations 
Articulating with six bones, the occiput is influ
ential in the movement of the temporal and pari
etals (Fig. 103-12) . 

1. Sphenoid: The articulation of the occiput 
with the sphenoid was discussed under the 
sphenoid bone. 

2. Parietals (two): The lambdoidal suture be
tween the superior surface of the occiput and 
the posteroinferior surface of the parietal 
bone is the site of articulation. The change 
in bevel along this articulation can be found 
by extending the superior temporal line from 
the parietal bone posteriorly to this suture 
(Fig. 103-13) . The change in bevel occurs at 
the point at which the orientation of both 
bones changes from primarily the coronal 
plane (superior) to primarily the horizontal 
plane (inferior). From the midline to this 
point, the occiput is internally beveled, over
lapping the parietal, and the suture is more 
serrate, although squamoserrate. Lateral to 
this point, the occiput is externally beveled, 
overlapped by the parietal bone, and the su
ture is less serrate, although still squamoser
rate (see Fig. 103-13) . The motion is primar-

• FIG. 103-10 Occiput. 

Pthomegroup

www.Pthomegroup.com


CHAPTER 103 • CRANIAL ANATOMIC CONSIDERATIONS 559 

• FIG. 103-12 Superior view of skull with calvaria removed, showing articu
lations of the occiput. 

• FIG. 103-11 Base of skull—occiput. 
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ily rocking, but there is some slide as the 
occiput slides anteriorly into flexion. The pa
rietal motion is almost entirely lateral. 

3. Temporals (two): There are three distinct 
areas of contact of the occiput and the tem
poral bones (Fig. 103-14) . 
a. The lateral posterior surface of the occiput 

articulates with the mastoid portion of the 
temporal bone. The joint is convex on the 
temporal bone and concave on the occi
put, almost describing an "L" shape. The 
point at which the legs meet is a point of 
bevel change, called condylosquamomastoid 
pivot. Superior and posterior to this point, 

the occiput is externally beveled, anterior 
to this point it is internally beveled or flat. 
The joint is serrate, accommodating a 
rocking motion, 

b. The jugular notch of the occiput articu
lates with the jugular surface of the tem
poral bone. There are two parts to this ar
ticulation. 
(1) The j ugular notch of the occiput artic

ulates with the jugular fossa of the 
temporal bone, forming a smooth, 
quadrangular articulation in the coro
nal plane. 

(2) An irregular, flat, rough surface poste
rior to the notch articulates with a sur
face on the temporal bone. It is in the 
horizontal plane. This is an extremely 
important articulation because it is the 
fulcrum around which the occiput and 
temporal bones move in relation to 
each other. The temporal bone moves 
anteriorly and superiorly posterior to 
this point, anteriorly and inferiorly an
terior to this point, laterally above the 
point, and medially below it. 

(3) The upper edge of the lateral border 
of the basiocciput articulates with the 
petrous portion of the temporal bone 
(inferior border). This is a tongue-
and-groove articulation, allowing a 
hinge and glide motion. 

• FIG. 103-13 Posterior view of skull articulations of the 
occiput. 

• FIG. 103-14 Articulation between the occiput and the temporal bone, 
superior aspect. 
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• FIG. 103-15 Structure of the temporal bone. (A) External view. (B) 
Internal view. (C) Inferior view. 

5. Atlas: The occipitoatlantal articulation is a 
synovial joint. The articular surfaces con
verge anteriorly and inferiorly, predisposing 
the articulation to compression when hyper-
extended, such as in whiplash or the birth 
process. It is the only fully formed articula
tion in the cranium at birth. Birth trauma in
volving the craniocervical junction can have 
serious clinical consequences, because the 
condylar parts of the occiput are still separate 
and can be forced medially, changing the size 
and shape of the foramen magnum. The atlas 
is less often affected by birth trauma because 
the transverse ligament of the atlas prevents 
widening of the atlas facets. 

Motions 
The primary motion of the occiput on the atlas 
is flexion-extension, with the occipital condyles 
convex and the superior articular facets of the 
atlas concave. 

The Temporal Bone 

Parts 
The structure of the temporal bone is shown in 
Figure 103-15 . 

1. Squama: smooth body of the temporal bone. 
2. Mastoid portion: posterior, including the 

mastoid process. 
3. Zygomatic arch: anterior and lateral. 
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4. Petrous portions: medial, containing the au
ditory and vestibular apparatus. It is the sur
face for the attachment of the tentorium cere
belli. 

Articulation 

The temporal bone articulates with seven other 
bones. 

1. Sphenoid: The articulation of the temporal 
bone with the sphenoid was discussed under 
the sphenoid bone. 

2. Occiput: The articulation of the temporal 
bone with the occiput was discussed under 
the occiput. This is the major influence on 
temporal motion. 

3. Zygoma (two): The temporozygoma articu
lation forms the zygomatic arch, a serrate su
ture that allows rocking. 

4. Parietal (two): The temporoparietal articula
tion can be considered as two separate articu
lations, or as one articulation with a change 
in bevel where the mastoid and squamous 
portions of the temporal bone meet. For pres
ent purposes it is considered as two separate 
articulations. 
a. The superior surface of the temporal bone, 

broadly beveled internally, articulates 
with the inferior anterior surface of the pa
rietal bone, broadly beveled externally. 
This suture is squamous, allowing medial 
and lateral glide of both bones as they ro
tate internally and externally. 

b. The superior surface of the mastoid por
tion of the temporal bone articulates with 
the posteroinferior surface of the parietal 
bone, forming an irregular, cobblestone 
articulation. There is a change in bevel at 
the center. This suture accommodates the 
rotary motion of the petrous portion of the 
temporal bone. 

1. Mandible: The temporomandibular articula
tion is a synovial joint found beneath the 
most posterior portion of the zygomatic arch. 

The Parietal Bones 

Parts 

The parietal bone has only one part (Fig. 103-
16). 

Articulations 

The parietal bones articulate with five bones 
(Fig. 103-17) . 

1. Parietal: The interparietal (sagittal) suture is 
serrate, allowing a rocking motion as the pa
rietal bones rotate internally and externally. 
It has fewer but wider serrations posteriorly 
to accommodate greater motion there. 

2. Frontal: The coronal suture is squamoserrate 
with an external bevel medially and an inter
nal bevel laterally on the parietal. 

3. Sphenoid 
4. Occiput 
5. Temporal 

Frontal Bone 

Parts 

1. Nasal part: inferior and midline, articulates 
with the ethmoid. 

2. Orbital parts: lateral and inferior, forming 
the roof of the orbit. 

3. Squama: forehead area, with frontal emin
ences laterally. A metopic suture exists in the 
midline in 1 0 % of adults. 

Articulations 

The frontal bone articulates with 12 bones (Fig. 
103-17) . 

1. Parietal bones (two) 
2. Sphenoid 
3. Ethmoid: three sutures, two lateral, one in 

the midline anteriorly, all harmonic to ac
commodate gliding. 

4. Lacrimals (two) 
5. Maxillae (two) 
6. Nasal bones (two) 
7. Zygomae (two) 

Ethmoid 

Parts 

1. Horizontal cribriform plate: where the falx 
cerebri attaches (Fig. 103-19) . 

2. Lacrimal masses (two) 
3. Perpendicular plate 
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• FIG. 103-16 Structure of the parietal bone. (A) External view. (B) Internal view. 

• FIG. 103-18 Frontal bone. (A) Anterior view. (B) Infe
rior view. 

• FIG. 103-17 Sutures and articulations of the parietal 
bones of the skull, superior view. 
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Articulations 

The ethmoid articulates with thirteen bones. 

1. Frontal bone 
2. Sphenoid 
3. Palatines (two) 
4. Nasals (two) 
5. Vomer 
6. Inferior conchae (two) 
7. Maxillae (two) 
8. Lacrimals (two) 

• FIG. 103-19 Structure and articulations of the eth
moid. (A) Superior view. (B) Lateral view. (C) Inferior view. 

• FIG. 103-20 Axes of sacral motion. 

Involuntary Motion of Sacrum 
Between Ilia 
The sacrum rocks on a transverse axis through 
the articular pillar of the second sacral segment. 
The motion occurs in conjunction with the rock
ing of the basiocciput through the connection of 
the dura (Fig. 103-20) . 
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Cranial Motions and Dysfunction 
Hugh Ettlinger and Bonnie Gintis 

• PATTERNS OF MOTION IN THE 
CRANIUM 

No cranial bone moves independently. Restric
tion originating in any part of the cranium will 
cause changes in the motion of the entire cran
ium. The patterns of both functional and dys
functional motions presented in this section 
should be considered in the context of variability 
that may influence the overall motion that pre
sents itself. This approach provides an excellent 
basis for deepening understanding of the vari
eties of patterns that may present clinically. 

Magoun has identified three factors essential 
for cranial articular motion. 

1. Plastic resiliency: Every bone must be suffi
ciently resilient in itself and mobile in the 
sutures to move through its normal range 
without strain. 

2. Resiliency of contiguous bones: The con
tiguous bones must be similarly resilient and 
mobile to accompany movement or compen
sate for it without strain. 

3. Unrestricted movement of dural mem
branes: The dural membranes must be unre
stricted in their areas of reciprocal tension to 
allow such movement to occur within normal 
limits. 

To this list one may add the influence of cervi
cal fascia and muscles attaching to the cranial 
base, as well as sacral articular mobility, and the 
effects of fluid fluctuation patterns. 

Magoun emphasizes one further point refer
ring to palpation of the cranium, "Do not look 
for movement as in other joints of the body. This 
is merely a resiliency—a combination of slight 

yielding or suppleness in the articulation plus 
the flexibility of live and pliant bone." 

The sphenobasilar junction is the reference 
point around which diagnostic motion patterns 
are described. This does not imply that the dys
function originated or is generated from the 
point. These general patterns represent the adap
tation of the cranium to strain. The strain may be 
the result of dysfunction anywhere in the body. 
Cranial treatment is most effective when it is part 
of a complete osteopathic treatment plan. 

The sphenobasilar junction is the reference 
point for the discussion of physiologic and non-
physiologic cranial motion patterns. 

Flexion and Extension 
Flexion of the sphenobasilar junction results in 
a slight relative elevation of that articulation. The 
midline bones all rotate about a transverse axis 
into flexion (Fig. 104-1) . Paired lateral bones 
move into external rotation. During extension, 
opposite motions occur (Fig. 104-2) . All mo
tions are subtle and may be sensed by hand con
tact. This motion is not generally perceptible by 
visual examination. 

Occiput 
In flexion, the occiput rotates about a transverse 
axis directly superior to the foramen magnum at 
the level of the confluence of sinuses. As it ro
tates, the basilar part and the condyles move an
teriorly and superiorly, directly influencing the 
temporal bones, and the squama moves poste
riorly and slightly laterally. The greatest lateral 
deviation occurs at the lateral angles. 

5 6 5 
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• F I G . 104-1 PRM, flexion phase. ( A ) Relationship of sphenoid to occiput. ( B ) Effects on reciprocal tension membrane 
system. (C ) Direction o f f e ree in flexion. 

Sphenoid 
The sphenoid rotates on a transverse axis 
through the center of the body at the level of the 
floor of the sella turcica. The greater wings move 
forward, slightly laterally, and inferiorly, influ
encing the lateral edges of the frontal bone ante
riorly and laterally. The pterygoid processes 
move posteriorly and slightly internally. 

Temporal bone 
The temporal bone externally rotates around an 
axis running from the jugular surface to the pe
trous apex. This approximates a line running 
through the petrous portion along its long axis. 
The squamous portion and zygomatic arch move 
anteriorly, laterally, and inferiorly, the mastoid 

moves medially, superiorly, and slightly poste
riorly, and the top of the petrous portion rotates 
laterally and slightly superiorly. The motion of 
the temporals has been likened to a "wobbly 
wheel." 

Parietal bones 
The inferior surface of the parietal bone moves 
laterally around an axis connecting the anterior 
and posterior bevel changes. The posterior sur
face moves more laterally than the anterior sur
face. 

Ethmoid 
Influenced by the sphenoid and falx cerebri, the 
ethmoid rotates about a transverse axis through 

• F I G . 104-2 PRM. ( A ) Relationship of sphenoid to occiput. ( B ) Effects on reciprocal tension membrane system. 
(C ) Directions of force in extension. 
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the middle of the bone, in the same direction as 
the occiput. The lateral masses move as paired 
bones into external rotation. 

Frontal bone 
The frontal bone acts as paired bones do, rotat
ing externally under the influence of the sphe
noid. The axis of motion runs from the frontal 
eminence through the center of the orbital plate. 
The inferior lateral angles move laterally and an
teriorly. The glabella recedes slightly under the 
influence of the falx. 

Sacrum 
Influenced by dura, the sacral base moves poste
riorly and the apex moves anteriorly about a 
transverse axis through the second sacral seg
ment during the flexion phase. Although flexion 
and extension are the normal physiologic mo
tions present, they may be restricted in one di
rection. The dysfunction may occur without 
other associated nonphysiologic dysfunction. 

General Findings and Observations 
The general findings of a flexion or extension 
dysfunction are listed in Table 104-1, 

• TORSION 
Cranial torsion is a rotation of the sphenobasilar 
symphysis along an anteroposterior axis (Fig. 

104-3) . The sphenoid and occiput rotate in oppo
site directions. The axis runs from nasion to opis-
thion. The torsion is named for the side of the high 
wing of the sphenoid (Figs. 104-4 and 104-5) 
(Table 104-2 lists the important findings). 

The following relative changes take place in 
the other bones and the membranes. 

1. Temporal bone: relative external rotation on 
the side of the torsion. 

2. Parietal bone: relative external rotation on 
the side of the torsion. 

3. Mandible: shifted toward the side of the tor
sion 

4. Orbit: smaller on the side of the torsion. 

• F I G . 104-3 Torsional axis. 

TABLE 104-1 FINDINGS IN A FLEXION OR 
EXTENSION DYSFUNCTION OF THE 
SPHENOBASILAR SYMPHYSIS 
PARAMETER FLEXION EXTENSION 
EVALUATED DYSFUNCTION DYSFUNCTION 

Restricted Extension Flexion 
motion 

Head diameter Increased in Increased in 
transverse longitudinal 
dimension dimension 

Forehead Wide and Vertical 
sloping 

Eyes Prominent Receded 
Paired bones Externally Internally 

rotated rotated 
Ears Protruding Close to head 
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5. Membranes: 
a. Falx cerebri, also torsioned with the ante

rior end, twisting in the same direction the 
sphenoid rotates, and the posterior end 
twisting in the same direction the occiput 
rotates. 

b. Tentorium cerebelli: tentorium is side-
bent in the same direction as the occiput 
rotates. 

c. Spinal dura: moves inferiorly on the side 
of the low occiput, allowing the sacral base 
on the side to move inferiorly. 

• SIDE-BENDING AND ROTATION 
Side-bending and rotation are two separate mo
tions of the sphenobasilar symphysis that occur 
simultaneously (Fig. 104-6) . Side-bending oc
curs by rotation around two vertical axes, one 
through the center of the body of the sphenoid 

• F I G . 104-4 Right torsion. 

• F I G . 104-5 Left torsion. 

TABLE 104-2 FINDINGS IN TORSION 
DYSFUNCTION OF THE SPHENOBASILAR 
SYMPHYSIS 

SIDE OF HIGH SIDE OF LOW 
PARAMETER SPHENOID SPHENOID 
EVALUATED WING WING 

Frontal lateral Anterior Posterior 
angle 

Orbit Wide Narrow 
Frontozygomatic Increased Lessened 

angle 
Eyeball Protruded Retruded 
Zygomatic orbital Everted and Inverted and 

rim externally internally 
rotated rotated 

Symphysis menti To this side Away from 
this side 

Mastoid tip Posteromedial Anterolateral 
Ear Protruding Close to head 
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• F I G . 104-6 Side-bending and rotation axes. 

• F I G . 104-8 Left side-bending and rotation. 

and the other through the center of the foramen 
magnum (Figs. 104-7 and 104-8) . The sphenoid 
and occiput rotate in opposite directions on 
these axes, causing the side-bending. 

Rotation occurs on the same axis as torsion; 
however, the sphenoid and occiput rotate in the 
same direction. Rotation occurs toward the side 
of the convexity, which is relatively inferior. Side-
bending and rotation dysfunctions are named for 
the convexity of the side-bending motion. 

The following relative motions occur in the 
other bones and membranes: 
1. Temporal bones: externally rotated on the 

convex side. 
2. Parietal bones: externally rotated on the 

convex side. 

3. Mandible: shifted to the convex side. 
4. Frontal bone: anterior on convex side. 
5. Orbit: anterior on convex side. 
6. Membranes: 

a. Falx cerebri, side-bent, following the con
vexity of the side-bending of the spheno-
basilar symphysis. 

b. Tentorium: follows occipital motion. 
c. Spinal dura: inferior on the side of the 

convexity (interior occiput), dropping the 
sacral base inferiorly on that side. 

General Findings and Observations 
In side-bending and rotation dysfunctions, one 
side of the head is relatively convex, the other 
relatively flat. Table 104-3 lists the important 
findings. 

Non-physiologic Motion Patterns 
Strains are non-physiologic dysfunctions and are 
usually induced by trauma or systemic visceral 
disease. There are vertical and lateral strains, and 
a generalized compression strain. Dysfunctions 
of the facial bones, although relevant to complete 
cranial diagnosis and treatment, are beyond the 
scope of this chapter. 

• VERTICAL STRAINS 
Vertical strains are named according to the posi
tion of the basishpenoid. It can move relatively 
superiorly or inferiorly, creating superior and in
ferior vertical strains. • F I G . 104-7 Right side-bending and rotation. 
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General Findings and Observations 
A vertical strain is flexion of the sphenoid ac
companied by extension of the occiput, or exten
sion of the sphenoid with flexion of the occiput. 
Side-to-side findings are symmetrical. Evidence 
of the anterior quadrants in external rotation 
would indicate a superior vertical strain (Fig. 

• F I G . 104-9 Superior strain. 

104-9) , if they are in internal rotation, there is 
inferior strain (Fig. 104-10) . 

• LATERAL STRAIN 
A lateral strain is a side-to-side shearing of the 
sphenobasilar symphysis (Fig. 104-11) . It is usu-

• F I G . 104-10 Inferior strain. 
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• F I G . 104-11 Left lateral strain. 

ally caused by trauma lateral to one side of the 
anterior cranium or the opposite posterior cran
ium (anterior or posterior to the sphenobasilar 
symphysis) (Fig. 104-11 and 104-12) . 

General Findings and Observations 
Both bones rotate on a vertical axis in the same 
direction (Fig. 104-13) . The head may take on 

• F I G . 104-12 Right lateral strain. 

• F I G . 104-13 Lateral strain axes. 

the appearance of a parallelogram (especially no
ticeable in infants). Regardless of age, side-to-
side findings will not be symmetric. 

• COMPRESSION OF THE 
SPHENOBASILAR SYMPHYSIS 

The dysfunction occurs as a result of pressure 
or trauma to the front of the head or face, to the 
back of the head, or to the entire periphery (i.e., 

• F I G . 104-14 Compression. 
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compression of the infant cranium during a diffi
cult birth) (Fig. 104-14) . 

General Findings and Observation 
The dysfunction manifests as a restriction (mild, 
moderate, or severe) of all motions at the sphe

nobasilar symphysis. With severe compression, 
the cranium feels rigid. 
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Diagnosis and Treatment 
Hugh Ettlinger and Bonnie Gintis 

• P R I N C I P L E S OF D I A G N O S I S 

In his text, Philosophy of Osteopathy, Andrew Tay
lor Still stated, "To find health should be the 
object of the doctor. Anyone can find disease." 
How do we make sense of these words in the 
context of modern diagnosis and treatment? Any 
osteopathic diagnosis and treatment must use 
consideration of the whole patient in view of 
what maintains the individual's health, even in 
the presence of disease, injur)', or dysfunction. 
The ability of the osieopathic physician to diag
nose and treat patients using iheir health as a 
reference point and not their disease differen
tiates them from nonosteopathic physicians and 
adds a unique perspective to health care. 

Making a diagnosis traditionally involves syn
thesizing information obtained from evaluation 
by history, observation, and physical examina
tion. The osteopathic approach to these three 
aspects of diagnosis enhances the clinical infor
mation obtained by the traditional methods. 

For the purpose of diagnosing cranial dys
functions, the osteopathic physician must in
quire about trauma and birth history. It is often 
surprising how widely varied symptoms are tem
porally associated with physical trauma and as
sociated palpable tissue changes. 

One must also consider the area, structure, 
and organ or system involved in the primary 
symptom, along with associated areas or sys
tems, possible compensatory mechanisms, the 
anatomical "container" of the involved part or 
system, the associated connective tissue, fascial 
connections, the blood supply and lymphatics, 
the innervation, both somatic and autonomic. 

and hormonal or immune influences. Consider
ations must extend well beyond the musculo
skeletal system and the cranium. 

Visual cues provide information to further 
pursue in the physical examination. The pa
tient's gait and general appearance reveal useful 
information. Asymmetry may represent a func
tionally normal anatomic variant, so function 
and dysfunctional asymmetries should be distin
guished. 

A light, gentle touch is required to receive 
information without altering the functioning of 
the tissue. Excessive pressure will obliterate the 
informaiion being sought, just as an arterial 
pulse will be obliterated by heavy-handed com
pressive fingers. 

The primary area or dysfunction, the site of 
original insult or injury, may exist in any area 
or system. A compensatory reaction may ensue 
anywhere in the body or not at all. Differing dys
functions may create similar-appearing motion 
changes in the cranium but require significantly 
different treatment. For example, a side-bending 
rotation pattern in the cranial base may arise 
from a sprained ankle or a blow to the head, each 
requiring quite different treatment approaches. 

Both observation and motion testing are used 
in the diagnostic process. When motion testing 
is used in the cranium, it must be performed 
with the utmost respect for the patient and with 
a consideration for the effect of the examiner's 
touch on the patient's response to lhat touch. 
The range of motion of the bone or membrane 
is tested within the context of the primary respi
ratory mechanism (PRM). Motion is simply initi-
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ated during the phase of the PRM that most 
closely resembles it, and then followed to the 
endpoint. Movement must not be forced beyond 
the range that occurs when the fluid carries on 
what you have initiated with gentle prompting. 

Whenever possible, motion should be evalu
ated when the PRM begins the phase closest to 
the motion being tested. Motion is encouraged 
slowly and gently. When a response is observed, 
the operator simply follows the motion as the 
inherent forces carry it to its limit. If no response 
is observed, the motion being tested is not pres
ent and the examination should continue. The 
system should be allowed to return to its normal 
motion for several cycles before initialing an
other motion test. It is very easy to interfere with 
one's own diagnostic procedure if motion testing 
is performed too quickly or forcefully. Warning! 
The cranium can be very sensitive to ihe intro
duction of outside force and adverse reactions 
may ensue if excessive force is used. 

M e t h o d s 

Two of the most common ways of contacting the 
cranium during diagnosis and treatment are the 
vault hold and the fronto-occipital hold. Each ap
proach will give the operator a slightly different 
view of the system. The choice of which ap
proach is most effective is one thai the operator 
determines for each clinical siiuation. 
1. Vault hold: The physician places his hands 

on either side of the head with the thumbs 
touching each other just above the sagittal 
suture (they should not be touching the pa
tient's head). The index fingers contact the 
greater wings of the sphenoid, the little fin
gers contact the occiput, and the middle two 
fingers contact the temporal and parietal 
bones (one on each side of the ear). The finger 
pads, not the tips, are used. The entire finger 
and palm of the hand should contact the 
head. 

2. Fronto-occipital hold: The physician places 
one hand under the patient's head, cupping 
the occipital squama. The other hand is 
placed across the forehead so that the thumb 
and index or middle finger of that hand con
tacts the grater wings laterally. The entire 

hand, not just the finger pads, should contact 
the patient's head. 

• P R I N C I P L E S O F T R E A T M E N T 

Still made it very clear in his writing that osteo
pathic treatment is founded on the clinical appli
cations of a set of principles and is not just a 
collection of techniques. There are many ap
proaches to treatment that adhere to osteopathic 
principles. 

William Sutherland designed his approach to 
treatment of the entire body based on what he 
observed. He designed many of his treatments 
using these principles of the power in the correc
tive forces within, direct action, exaggeration, 
which is now commonly referred to as "indirect,'' 
disengagement, molding, and opposite physio
logic motion. 

Molding and opposite physiologic motion are 
not described in this chapter. 
1. Indirect (exaggeration): The dysfunction is 

guided in the direction toward the freedom 
of motion. It is the direction in which the 
point of balanced membranous tension is 
commonly found. 

2. Direct action: The dysfunction is moved in 
the direction of the restriction to the motion 
barrier. Gentle encouragement is maintained 
against the restrictive barrier until release oc
curs. Matching treatment force and direction 
to the resistance felt in the tissues allows di
rect treatments to be performed from a point 
of balance and can enhance the treatment 
process. 

3. Disengagement: The articulation is sepa
rated. Traction or compression may be neces
sary for disengagement, according to the 
anatomy of the articulation involved. 
Other additional forces may be used to en

hance the treatment, including: 
1. Directing the tide: The force of the fluid 

fluctuation is used to achieve the changes 
necessary in the specific area requiring treat
ment. This approach is described in the next 
section. 

2. Respiratory assist: Although the phases of 
the PRM are independent of the phases of 
breathing (Sutherland refers to this as second-
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ary respiration), they do have the capacity to 
influence each other. Respiratory assistance 
can be used to enhance one phase of the PRM. 
Inhalation can be used to accentuate flexion 
and external rotation, and exhalation can be 
used to accentuate extension and internal ro
tation. The operator may ask the patient to 
coordinate his secondary respiration at a spe
cific moment in the treatment to enhance a 
release or support a therapeutic motion. 

• B A L A N C E D M E M B R A N E O U S 

T E N S I O N 

Membranous articular strains may be treated 
using the principles of balanced membranous 
tension. This is a form of exaggeration where the 
cranium is guided in the direction of the pattern 
to the point of greatest ease. This may be per
formed using the vault, fronto-occipital, or tem
poral contact. The position is maintained until 
the inherent forces correct the dysfunction. Re
spiratory assist and/or directing the tide may be 
used to enhance the treatment. If more than one 
pattern is present, each pattern may be treated 
individually, or all patterns may be treated si
multaneously, a process called slacking. 

• A P P R O A C H E S T O A L T E R I N G T H E 
P A T T E R N O F F L U I D F L U C T U A T I O N 

C o m p r e s s i o n o f t h e F o u r t h V e n t r i c l e 

( C V - 4 ) 

This technique is commonly called the CV-4 
technique because its effects are postulated to be 
caused by compression of the fluid in the fourth 
ventricle, which lies anterior to the occipital 
squama, and has a profound effect on the physi
ologic centers, located in the floor ol the fourth 
ventricle. It is one of the most useful of all cranial 
techniques. Its relative contraindications include 
acute cerebral hemorrhage and increased intra
cranial pressure. 

This technique has been used successfully to 
relieve headaches, reduce fever, assist in difficult 
labor, relieve congested sinuses and lungs, re
duce edema, and generally promote the inter
change of fluids throughout the body. It can also 
be used to reduce the effects of trauma, such as 
a whiplash injury. Administering a CV-4 may 

also assist in the resolution of secondary somatic 
dysfunctions throughout the body. 

One way to perform the CV-4 is for the opera
tor to place her thenar eminences on the occipi
tal squama, below the superior nuchal line. The 
hands must not be on the temporal bone or the 
occipitomastoid (OM) suture, because this will 
create dysfunctions. The OM suture should be 
located before the hands are placed to avoid its 
compression. Fingers may then be either over
lapped or interlaced to cradle the occiput. It is 
crucial to remember that the intent of this tech
nique is to affect the fluid of the fourth ventricle 
and not to compress the associated bones and 
meninges. 

The operator begins by monitoring the pri
mary respiratory mechanism through several cy
cles. The mechanism is then followed into the 
exhalation phase, with the operator gently resist
ing its motion toward the inhalation phase. 

After a time, the fluid fluctuation will slow to 
a still poini, during which no fluctuation will be 
palpable. At this point the operator may notice 
warmth in her palms or sweat on the patient's 
forehead, and the patient's breathing may 
change. To finish, the operator maintains her 
hand position, applying no pressure, until nor
mal phasic fluid fluctuation returns. This may 
take from 15 seconds to several minutes. This 
signifies the end of the treatment. In cases of 
acute head trauma or tenderness, this approach 
may be applied to the sacrum with extension 
encouraged by directing the base anteriorly, re
sisting flexion. 

V e n o u s S i n u s D r a i n a g e 

This relatively gentle technique may increase in
tracranial venous drainage. The hand contact on 
the bone of the external cranium exerts an influ
ence on the dura that comprises the venous si
nuses. Before treatment is initiated, the thoracic 
outlet, cervical, and occipitoatlantal joint dys
functions must be mobilized to allow drainage 
from the venous sinuses, out the internal jugular 
vein and into the thoracic cavity. 
Step 1. The physician places four fingers across 

the superior nuchal line, pointed directly an
teriorly toward the patient's face. This posi
tion is maintained with slight pressure (usu-
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ally the weight of the head will suffice) until 
release or an apparent softening of the bone 
is felt beneath the fingers. This release is fol
lowed to maintain balance of tension until 
both sides release (several minutes). This pro
motes drainage of the transverse sinus. 

Step 2. To promote drainage of the confluence 
of sinuses, one finger is placed on the inion 
with the hands cradling the back of the head. 
The same procedure is followed until a "soft
ening" response is fell. 

Step 3. To promote the drainage of the occipital 
sinus, two or three fingers are lined up on 
either side of the midline from the inion down 
to the suboccipital tissues. Maintain this con
tact until softening is felt. 

Step 4. To promote drainage of the superior sag
ittal sinus, the sagittal suture may be spread 
by moving superiorly and anteriorly from the 
lambda with two crossed thumbs on either 
side of the suture, disengaging the suture. 
After a local release is noted, treatment pro
ceeds up the suture, one thumb at a lime, 
toward the bregma. Continue anteriorly on 
the frontal bone with fingers lined up along 
both sides of the midline until a response is 
fell. 

V - S p r e a d 

V-spread is a combination of disengagement and 
directing ihe tide. The physician places two fin
gers of one hand on either side of the suture to 
be released and exerts genile traction to disen
gage the suture. Simultaneously, one or two fin
gers are placed on the point of greatest distance 
from the suture on the contralateral side. The 
intention to direct the fluid with these fingers, 
combined with gentle pressure, if necessary, will 

send a fluid fluctuation toward that suture. This 
fluid fluctuation should be palpated by the 
V-spread fingers and will continue to manifest 
an effect between the two guiding and directing 
hands. The physician adjusts the directing fin
gers until a response is palpated between the two 
V-spread fingers. Release or an apparent soften
ing of the tissues will occur. 

L a t e r a l F l u c t u a t i o n 

lateral fluctuation can be useful in calming pa
tients after traumatic or other stressful situations 
in which a dysfunctional lateral fluctuation is 
persistent or in which no therapeutic motion is 
present. A lateral fluctuation may be initiated 
with a bilateral temporal hold, the thumbs over 
the anterior aspects of the mastoid processes and 
the fingers cupping the occipital squama. Mo
tion is initialed by directing one temporal bone 
toward external rotation and the other toward 
internal rotation, shifting fluid toward the side 
of external rotation. Attention is placed on the 
shifting fluid, not the rotation of bone. Motion 
should be followed gently to its endpoint, and 
then initiated in the opposite direction, again 
focusing on the shift of the fluid. Repeat this 
process until the fluid shifts persist without as
sistance. At this point allow the fluctuation to 
continue, resisting each phase gently until a still 
point is reached. The treatment is complete 
when the PRM has resumed its normal phasic 
movement. 
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Practical Applications of Cranial 
Osteopathy 
Sonia Rivera-Martinez 

The osteopath reasons that order and health are 
inseparable and that when order in all part is found, 
disease cannot prevail. Andrew Taylor Still 

Osteopathic physicians from the time of Wil
liam G. Sutherland. DO, to the present date have 
recognized the cranial concept as a valuable ther
apeutic modality in clinical practice. Case histo
ries describing the specific diagnosis and treat
ment of a large variety of disorders are widely 
documented in osteopathic literature. In this 
chapter, we discuss a few of these clinical appli
cations. 

• A L L E R G I C C O N J U N C T I V I T I S 

Allergy to an airborne antigen is the typical cause 
of this type of conjunctivitis. It is acute in onset, 
recurrent, and commonly seasonal. In addition 
to bilateral conjunctivitis, ocular itching, and 
watery discharge, most patients will also report 
concomitant rhinitis. Diagnosis is made on a 
clinical basis. Avoidance of the inciting antigen, 
desensitization, and antihistamines are the main
stays of treatment. Structural dysfunctions tend 
to lower the resistance to allergens. Relieving re
strictions of the facial bones, especially the zy
goma, maxillae, and nasal bones, and also of the 
lacrimal ducts, postnasal circulation, and sphe
nopalatine ganglia may improve or relieve symp
toms. 

• A S Y M M E T R Y O F T H E F A C E 

Stresses inflicted on the skull, whether by the 
birth process, use of forceps or vacuum extrac

tor, or by trauma, may result in asymmetry of 
the facial structures. In medical literature, such 
asymmetries have been documented with a 
broad array of implications, from simply cos
metic to clinically relevant. Whenever possible, 
these asymmetries should be treated in the post
natal period or soon after the trauma has oc
curred. Early correction can lessen the possibil
ity of these becoming permanent; in infants and 
children, this may prevent these asymmetries 
from becoming incorporated into the pattern of 
growth. 

• F E E D I N G A B N O R M A L I T I E S I N A N 
I N F A N T 

Structural abnormalities of the skull that inter
fere with the appropriate function of the muscles 
of mastication and nerves involved in the suck
ling and swallowing reflexes account for many 
difficulties infants experience in feeding. 
Breastfeeding is particularly affected by altera
tions to structures because it entails greater use 
of the suckling and swallowing mechanisms and 
requires strong muscles of mastication. Other 
considerations in the evaluation of an infant with 
suckling dysfunction are the assessment of the 
mother's breastfeeding technique and method of 
attachment. An infant's sucking reflex is strong
est in the first half hour after birth, and success
ful breastfeeding largely depends on beginning 
during the neonatal period. Early postnatal treat
ment of cranial somatic dysfunctions may avert 
problems with latch-on and breastfeeding. 

577 
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• M I G R A I N E H E A D A C H E 

Somatic dysfunction of the sphenobasilar sym
physis and temporal bone are common in mi
graine headache. In his observations, Magoun 
describes the greater wing of the sphenoid as 
usually being high on the side of the migraine 
pain. In this position, membranous tension 
would have a tendency to restrict the basilar re
gion and vascular beds. Given that the cavernous 
sinuses are in the immediate vicinity, an anatom
ical alteration of the position of the sphenoid 
could potentially disrupt venous circulation. The 
resultant congestion and edema surrounding 
pain-sensitive structures may activate the cas
cade of events that produce migraine pain via 
the trigeminovascular system. Judicious and 
well-timed institution of manipulative treatment 
of cranial dysfunctions may terminate and even 
preempt a migraine attack. 

• S T R A B I S M U S 

Strabismus may result from paralysis or unequal 
tone of the ocular muscles. A lesion of the occu-
lomotor nerve may cause the paralysis, and su
pranuclear abnormalities are the usual root of 
unequal tone. If strabismus is not corrected be
fore the age of 4 to 6 years old, permanent vision 
loss may ensue. Medical treatment options in
clude corrective lenses, orthoptic training, and 
surgery to correct the balance of the ocular mus
cles. Distortions of the orbit could produce a 
change in the origin and insertion of ocular mus
cles, and these can lose their inherent tonicity 
and become flaccid. Furthermore, cranial so
matic dysfunctions may bring about deficient 
nerve trophism, affecting the cranial nerves that 
supply ocular muscles, thereby setting the stage 
for strabismus. Osteopathic treatment should 
focus on correcting these relationships. 

• T I N N I T U S 

Tinnitus is a subjective experience characterized 
by a ringing, buzzing, roaring, whistling, or hiss
ing sound in the ear. The perception of the noise 
occurs without an acoustic stimulus. The noise 
may occur intermittently, continuously, or in 
synchrony with the heartbeats. Hearing loss is 
usually present with this disorder. Almost all dis
orders of the ear may be associated with tinnitus. 

Hearing aids and background music may help 
suppress the annoying noises. In the cranial di
rection, correcting dysfunctions of the temporal 
bones and releasing the cervical fascia may miti
gate the tinnitus. This diminishing of symptoms 
may easily be explained because of the fact that 
temporal bone position affects the opening and 
closing of the cartilaginous portion of the Eusta
chian tube. High-pitch sounds occur with exter
nal rotation of the temporal bone in which the 
Eustachian tube is held open. A temporal bone 
in internal rotation will hold the tube closed and 
a low-pitch sound occurs. 

• V E R T I G O 

Lesions or disturbances of the inner ear, eighth 
cranial nerve, or vestibulocholear nuclei usually 
result in vertigo. The types of vertigo are the 
subjective type, in which the paiient feels as if 
he or she is rotating, and the objective type, in 
which the environment appears to be rotating. 

Therapeutic options include medications in 
the acute phase, and lor the chronic state, vestib
ular and gait exercises may be effective. A com
mon cranial dysfunction seen in patients with 
vertigo is one in which the temporal bone on 
one side is in external rotation while the other 
is in internal rotation. This dysfunctional ar
rangement may disrupt the orientation of the 
semicircular canals, producing vertigo. Balanc
ing the temporals and the associated neck mus
cles may provide relief. 

C a s e 1 
L.D. was a 12-hour-old girl with difficulty latch
ing onto her mother's breast for feeding. This 
problem continued to persist even after the assist
ance of a lactation specialist on appropriate 
breastfeeding techniques and method of attach
ment. The baby's mother was frustrated because 
she had breastfed her two previous children with 
ease. According to the mother, the infant was 
not forming an adequate seal between the mouth 
and breast, and this caused poor sucking pres
sure. Most puzzling to the mother was that the 
infant was successful at feeding from a bottle. 

At birth, the baby's anthropometrical mea
surements and APGAR scores were normal 
(weight 3702 g, length 53.2 cm, head circumfer-
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ence 33 cm; APGAR 10 and 9 at 1 and 5 minutes, 
respectively). She was born at 39 weeks via vagi
nal delivery with a vertex right occiput anterior 
presentation. Stage two of labor was 1 hour and 
10 minutes, an episiotomy was performed, and 
vacuum extraction was used to assist the delivery 
secondary due to maternal exhaustion. In addi
tion, no epidural anesthesia was administered 
throughout the birthing process. The pregnancy 
was uncomplicated without any maternal ill
nesses, and the only medication taken was pre
natal vitamins. Presently, the mother reports the 
infant is feeding well on breast milk in a bottle 
and appears to have normal appetite, micturi
tion, and bowel movements. 

On physical examination L.D. was alert and 
active, freely moving all four limbs. Vital signs 
were stable, the anterior fontanelle was open and 
flat, a red reflex was noted bilaterally, the clavi
cles were intact, and Moro reflex was present. 
No cephalhematoma, subconjunctival hemor-
rahage, or caput succedaneum was noted. In ad
dition, no facial nerve or brachial plexus-related 
palsies or other signs suggestive of obvious birth 
trauma were observed. However, oral examina
tion revealed a weak suck reflex. Further, the 
infant had no observable facial congenital defects 
(i.e., cleft lip). 

Findings observed on osteopathic examina
tion were compression of the occipital condyles 
bilaterally (the left side greater than right), left 
parietal bone externally rotated, right medial 
pterygoid muscle spasm, and an anterior sacral 
base. No bossing of the frontal and parietal bones 
was noted and there was no overlapping of su
tures present. 

The osieopathic manipulative treatment of 
L.D. was performed while she was sleeping. Pal
pation for cranial motion and treatment with cra
nial techniques is difficult in an infant because 
they are, for the most part, continuously moving. 
For this reason, it is best to conduct a cranial 
examination and treatment as the infant is asleep 
or being fed. The dysfunctions found on the os
teopathic examination of L.D. were addressed 
with balancing of membranous tension, de
compression of the occipital condyles, and other 
cranial techniques, as well as sacral balancing. 
At the conclusion of the cranial treatment, L.D. 
was able to latch-on successfully to her mother's 

breast for the first lime. She was discharged from 
the hospital 12 hours later with no further symp
toms and instructions to follow-up in 1 week. 

At the subsequent office visit, L.D. was found 
to have regained her birth weight and had con
tinued to breastfeed without difficulties. Osteo
pathic examination revealed that the dysfunc
tions initially found had not recurred. 

• D I S C U S S I O N 

It is widely recognized that putting the infant 
to the maternal breast in the early postpartum 
period is importani in facilitating mother-child 
bonding, successful breastfeeding, and enhances 
a mother's confidence thai she can breastfeed. 
When possible, arrangements such as postpon
ing the routine weighing and measurements of 
the infant can be postponed to allow the infant 
to root and latch on during the early prenatal 
hours. In addition, it is known that the baby's 
sucking reflex is strongest within a half hour of 
birth, and this timeframe coincides with when 
the baby is most alert. 

Breastfeeding is a process that involves active 
participation of mother and infant. Evaluation 
of the baby's suckling reflex, the mother's 
breastfeeding technique, along with the method 
of attachment should be performed soon after 
delivery of the infant. To properly assess for 
suckling dysfunction in an infant, it is necessary 
to understand the mechanism of how babies are 
able to get milk into their bodies and the role of 
the anatomic structures involved in the process. 
For proper breastfeeding, the infant's lips and 
mouth must form a seal around the nipple, are
ola, and underlying breast tissue. With the suc
tion that is created in the infant's mouth, the 
maternal breast tissues will elongate, forming a 
teat that will extend toward the soft palate. Then 
the baby's jaw and tongue compresses against 
the areola, causing maternal milk to move from 
the lactiferous sinuses into the infant's mouth. 
Next, the infant depresses and retracts the 
tongue in an undulating peristaltic motion to 
shift the milk to the back of the oral cavity where 
the receptors lor the swallowing reflex are stimu
lated. Once the swallowing reflex is initiated, ad
ditional motions of the baby's tongue, soft palate, 
and larynx lake place together with the closure 
of the nasal passages and trachea allows for milk 
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to flow into the esophagus. In contrast, bottle-
feeding is a more passive process. Milk from the 
bottle may flow easily without much suction or 
tongue/jaw motion by the infant. 

This description of the breastfeeding and 
suckling mechanism in concert with the multi
tude of anatomical structures that are involved 
accentuate the significance of a properly func
tioning musculoskeletal system for an infant to 
feed successfully. Drs. Viola Frymann and Har
old Magoun, among others, have described 
trauma to the skull that is sustained during labor 
and delivery as a possible source of feeding ab
normalities in an infant. The use of forceps or 
vacuum extractor may be other causes of injury 
to the skull. As in the case of L.D., the most 
common presenting pan is the occiput. As such, 
the occiput takes the greatest impact of the forces 
of labor. At birth the occiput is in four parts, 
namely the basiocciput, two lateral condylar 
parts, and the supraocciput. Lesions to the occi
put that occur during labor mainly involve the 
condyles or lateral masses, which are driven into 
the superior articular facets of the atlas. The four 
parts of the occiput surround the foramen mag
num and are in an intimate anatomic relation
ship with the hypoglossal nerve. This nerve sup
plies motor innervation to the tongue. As 
described, the tongue is a major player in the 
suckling reflex and has a significant role in the 
swallowing reflex. Other nerves involved in the 
swallowing process are the glossopharyngeal 
and vagus. Changes between the structural asso
ciations of the occiput may disturb these nerves, 
thereby causing suckling dysfunction. Decom
pressing the occipital condyles and addressing 
any dysfunctions of the muscles of mastication 
may result in relief of the suckling dysfunction, 
as was seen in the case of L.D. and the infants 
in the pilot study referenced later in this chapter. 

In summary, it is essential that evaluation and 
treatment for suckling dysfunction take place in 
the early postpartum period. Timely interven
tion with appropriate osteopathic cranial tech
niques may aid in lactation success and in turn 
lead to a healthier infant. 

C a s e 2 

W.R. was a 32-year-old white woman who pre
sented to the office with a symptom of chronic-

migraine headaches since she was 15 years old. 
The headaches occured two to three limes per 
week. However, when she was menstruating or 
was in a stressful period, the occurrence was 
daily. Her migraine headaches were described as 
throbbing, exacerbated with activity, eye move
ment, bright light, and loud noise. The episodes 
would usually last between 4 and 8 hours and 
were associated with nausea, dizziness, and 
sometimes vomiting. These attacks mainly af
fected the left side of her head, very rarely her 
right. W.R. stated she had no prodromal symp
toms. Previous neuroimaging was negative. She 
had taken several different types of medications 
that initially provided relief but with time ceased 
to alleviate the pain. She further reported that 
she had been evaluated and treated by neurolo
gists, acupuncturists, and many others in search 
ol true relief. Over several months, her episodes 
had increased slightly in frequency and at times 
she had avoided her routine daily jogging be
cause of the debilitating effect of the headaches. 
Moreover, the medications had become less ef
fective in relieving the pain. With the exception 
of the small increase in occurrence, there had 
been no change in the signs or symptoms of her 
migraines and the pain did not awaken her from 
sleep. However, she found that the attacks were 
interfering more with her work and she was con
cerned about being dismissed from her job. At 
presentation her migraine pain was rated seven 
on a scale of ten, with ten being the worst and 
zero the least. 

Her past medical and surgical history was re
markable for hypertension, which had been con
trolled with a beta-blocker, and a tonsillectomy 
when she was 5 years old. She worked as the 
head librarian for a large university and exer
cised regularly. She denied use of alcohol, caf
feine, tobacco or illicit drugs, and history of 
trauma to the head. The family history was sig
nificant, because her mother and brother also 
have migraine headaches, but not as severe or 
frequent. Her medications included a beta-
blocker daily for the hypertension and a selective 
serotonin agonist as needed for the migraine 
headache. W.R. had no known allergies. 

The physical examination was unremarkable. 
Her vital signs were stable. Neurologic examina
tion revealed that she was awake, alert, and ori-
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ented, ihe cranial nerves ll to Xll were grossly 
intact and no local motor or sensory delicits were 
present. Deep tendon reflexes and motor 
strength for the upper and lower extremities 
were within normal limits. 

On structural examination, there was a flat
tened cervical lordosis and an increased lumbar 
lordosis. A positive standing flexion test was 
noted on the left. Leg lengths were equal. There 
was inflare of the left ilia and a left-on-left sacral 
torsion, OAFS R R L , AAR L , C3ES R R R , T2FS U R L , 
L5FS RR R , and Sibson fascia was strained bilater
ally. The paravertebral muscles of the cervical 
and upper thoracic regions and the trapezius 
muscles were ropy and non-tender bilaterally. 
Cranial examination revealed tender points on 
the supraorbital notch, sphenoid, squamosal su
ture on the left; and posterior auricular on the 
right. In addition, the right occipitomastoid su
ture was compressed, the left temporal bone was 
internally rotated, and a left torsion pattern of 
the sphenobasilar synchondrosis (SBS) was 
present. 

On the first visit, W.R. was treated using bal
anced ligamentous tension, myofascial release, 
muscle energy, counterstrain, progressive inhi
bition of neuromuscular structures (PINS) tech
niques, and cranial osteopathic techniques such 
as v-spread, distraction, and balancing. PINS 
was applied along the trigeminal distribution of 
the head and scalp. She responded well to the 
treatment reporting complete relief of her mi
graine pain. Stretching exercises were recom
mended for the cervical and upper thoracic-
spine. One week later, at the follow-up visit, 
W.R. reported that she had only one episode of 
migraine pain since the last visit and lhat it was 
less intense as compared lo previous episodes 
requiring fewer doses of medication. During the 
siruciural examination ii was noted lhat the 
lender points on the right side of skull had re
curred. She was seen and treated on a monthly 
basis for 4 months. At the last scheduled visit, 
the frequency of her migraine headaches had de
creased to less than once per month, the pain 
was readily relieved with a low dose of ibupro-
fen, and the tender points were no longer pres
ent. W.R. was discharged wiih instructions to 
continue the stretching exercises and to follow-
up on an as-needed basis. 

• D I S C U S S I O N 

Migraine is ihe second most common type of 
headache in the United Stales. Approximately 
10% to 20% of the U.S. population has migraine 
headaches. Migraine without aura is the most 
common type of migraine headache. The first 
migraine episode often occurs in childhood or 
during adolescence and is less likely lo begin 
after age 50. The migraine without aura is de
fined as an idiopathic recurring headache disor
der. An attack typically lasts between 4 and 72 
hours and is characterized by unilateral location, 
throbbing quality, is aggravated by minor physi
cal activity, intensity is either moderate or se
vere, and is associated with nausea, vomiting, 
photophobia, and phonophobia. The migraine 
with aura is also a recurring headache with simi
lar syndrome characteristics, but the attacks are 
preceded by neurologic symptoms lhat last less 
than 60 minutes (the aura). A migraine attack 
can be severe and debilitating, often causing dis
ruptions of lifestyle and job absenteeism. Typi
cally a migraine attack is alleviated with sleep. 

Several triggers lo migraine attacks have been 
identified. Stress is the most common trigger. 
Both males and females report an increased fre
quency during stressful periods. In women, hor
monal fluctuations, especially during menarche, 
pregnancy, breastfeeding, and menopause, are 
characteristically associated with a change in the 
frequency and severity of the attacks. Even oral 
contraceptive and estrogen replacement therapy 
may have similar effects on this pain syndrome. 
Other triggers are depression and anxiety. 

The pathophysiology of migraine headaches 
is not fully understood. Vasoconstriction and va
sodilation of the arterial blood flow of the brain 
and scalp occurs during a migraine event, yet it 
is unknown whether these are causative agents 
or effects of the migraine. Several phenomena 
occurring during a migraine attack seem to result 
from the activation of the trigeminovascular sys
tem. The trigeminovascular system acts as a sen
tinel system that causes pain to alen and protect 
the brain from insults such as ischemia and tox
ins. Migraine triggers, through direct or indirect 
means, cause the release of chemical activators 
such as prostaglandins, serotonin, and hista
mine. These mediators can stimulate the trigemi-
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nal nerve. Stimulation of trigeminovascular 
axons causes the release of vasoactive neuropep
tides (substance P). Substance P acts on mast 
cells and platelets that lead to the release of hista
mine and serotonin, ultimately resulting in in
flammation and local vasodilation. Furthermore, 
serotonin sensitizes pain receptors located in the 
blood vessels. This cascade of events provokes 
the prolongation of the pain and the hyperalgesia 
seen in migraine headaches. 

In the evaluation of a patient with migraine 
headache, the physician may need to decide if 
neuroimaging is necessary. It is recommended 
that neuroimaging would be required if the pa
tient exhibits an atypical headache pattern or if 
focal neurological symptoms are present. Other 
patients in whom neuroimaging may be indi
cated are patients who are awakened from sleep 
by the pain, those with a headache that is wors
ened with a Valsalva maneuver, those with rapid 
progressively worsening symptoms, and new 
onset in an older patient. 

The goals of the treatment of migraine include 
headache prevention, reduction of severity, fre
quency and disability, restoration of patient abil
ity to function, and improvement in the patient's 
quality of life among others. Management and 
treatment will depend on the duration and sever
ity of the migraine, the associated symptoms, 
and response to initial treatment. The pharmaco
logic armamentarium consists of ergotamine and 
its derivatives, triptans, analgesics, and opiates. 
Overuse of some of these medications should be 
avoided because it may lead to rebound head
aches. Preventive pharmacologic therapy is rec
ommended in patients with more than two head
aches per week. Complimentary therapies that 
may be considered and have been shown to help 
patient manage migraine attacks are biofeedback 
and cognitive behavioral therapies. 

As with W.R, migraine patients may often 
present to an osteopathic physician after phar
macologic and other therapies have failed to give 
adequate pain relief. Osteopathy in the cranial 
field has much to offer a patient with migraine 
headache. Common areas of somatic dysfunc

tions in migraine patients are the craniocervical 
junction, the upper cervical (C1-C3) , and upper 
thoracic spine (T1-T4), temporal bones, and a 
torsion pattern of the SBS. Afferent pain stimuli 
from C 1 - C 3 roots and cranial nerves V, Vll , IX, 
and X converge on the trigeminal spinal tract 
and may be a factor in bringing about irritation 
of the trigeminovascular axons inciting the mi
graine cascade. It may follow that disturbances 
in the anatomic relationships (e.g., cranial 
bones, musculoskeletal) of these nerves could 
alter their function and activate the trigemino
vascular axons. Sympathetic innervation of the 
head arises from T1-T4. Increased sympathetic 
tone triggers vasoconstriction leading to de
creased blood flow, which in turn sets off the 
subsequent sequelae producing vasodilation and 
migraine. Appropriate manipulative treatment 
with emphasis to dysfunctions of the cranium, 
cervical, and upper thoracic spine may prove to 
have preventive and abortive effects in migraine 
therapy. 
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C H A P T E R 

Lymphatics 
Dennis J. Bowling 

• THE IMMUNE SYSTEM 

The immune system is actually not located in 
a single organ but is a multiorgan system that 
prevents damage from microorganisms and also 
maintains homeostasis. It includes first-line de
fenses that act as barriers and filtration mecha
nisms to reduce or eliminate incursion by parti
cles and infectious agents. During the act of 
inhalation, air brought in through the nostrils 
is filtered through nasal follicles, humidified by 
mucus, and brought into the pharynx past the 
adenoidal and tonsilar lymphatic tissues. Offen
sive materials such as dust and bacteria are made 
soluble and subjected to the bacterostatic prop
erties of mucus and saliva. If they manage to 
make it as far as the bronchi, an escalator-like 
action of the lining cilia brings some of these 
materials back up to the posterior pharynx, 
where they can be swallowed and subjected to 
the acids and enzymes of the stomach. 

Scavenger cells called macrophages might 
consume other components that escape this pro
cess. If they still persist, the body may recognize 
them and send weapons known as antibodies to 
deal with recognized antigens. 

The skin is a first line of defense for excluding 
bacterial and viral infection. Most often, it takes 
a breakdown in the skin's integrity to lead to 
infection via this route. Practically each of the 
body's fluids has some bacterostatic properties 
to reduce proliferation in anticipation of a more 
directed response. Perspiration contains lactic 
and fatty acids known to have this potential. Ab
errant cell production, such as cancer, is also 
recognized and, for the most part, removed. 

Thermostatic changes regulated by the cen
tral nervous system may actually be a basic at
tempt to reduce replication of microorganisms. 
Fever as a symptom shows evidence that there 
is invasion and response. Temperature gradients 
of a certain level inhibit protein synthesis. The 
problem in infection is not that there is a fever. 
The patient may suffer when it does not occur 
as it should, is dangerously high, occurs too rap
idly, or remains elevated inappropriately after 
the infection has been adequately managed. 
Generally, the very old, the very young, or im
mune-impaired persons tend to show these diffi
culties. The use of antipyretic medications may 
be counterproductive to the defense process 
against microorganisms. 

Modern medical pharmacological interven
tions have been very effective in facilitating the 
body's immune response. Medication augments 
the efficiency of the response but rarely replaces 
it. Most of the antibiotics and antiviral agents 
commonly used, especially on an outpatient 
basis, are bacterostatic in function (i.e., they in
hibit further replication of the number of organ
isms, and thus allow the body to mount its own 
defenses to fight and destroy the invaders). 
When these defenses are absent or over
whelmed, more destructive and dangerous bact-
erocidal agents may prove helpful. In some 
cases, more harm comes from the side effects of 
these medications than the good accomplished. 

When operating optimally, the body is an in
tegrated machine capable of defending and re
pairing itself. These activities are dependent on 
each of the neurological, endocrinological, he-
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matological, respiratory, urological, gastrointes
tinal, and vascular systems. The importance of 
the immune system in its more specific functions 
has implications for the constant health of the 
individual. 

• LYMPHATICS 
Functions 
The two primary functions of the lymphatic sys
tem are filtering of particulate matter before it 
enters the vascular system and development and 
delivery of components to combat foreign sub
stances. It is selective for particulate size and 
returns the nearly 200 grams of protein that leak 
out through capillary filtration every 24 hours. 

Components 
Lymph, a clear, transparent, watery substance is 
produced primarily by the liver and gastrointes
tinal tract and contains fat, fatty acids, glycerol, 
amino acids, glucose, and other substances. 
These substances may give the lymph a more 
milk-like appearance. When produced by other 
regions, it is a filtrate of excess fluid drained 
away from the arterial ends of capillaries by 
lymph vessels. Normal lymphatic flow is approx
imately 2 liters per day for the entire body. 

In combating foreign substances, the immune 
function of the lymphatic system relies on the 
phagocytic action of scavenger cells such as 
macrophages and competent cells such as the 
lymphocytes, which have varied functions. 
Some interact directly with foreign intrusions, 
whereas others, the B-lymphocytes, produce anti
bodies as a means of unlocking or weakening 
the invaders' defenses. 

Structure 
The structure of the system consists of lymph 
nodes and channels. The lymph vessels usually 
traverse at least two nodes. Because not all of 
these are in use at any given time, there is a 
tremendous reserve capacity. Flow along these 
channels is unidirectional, controlled by a valvu
lar system. Sections between the valves contract 
in sequential reaction to distension, further pro
moting one-way flow. Some of the larger vessels 
are also selective in the amount and size of the 
material they contain. 

Both a deep and superficial system of vessels 
exist, with each servicing specific regions. The 
deep system (Fig. 107-1) drains the structures 
of the thorax, abdomen, pelvis, and perineum. 
The channels and their affiliated nodes surround 
major organs and vasculature and join into larger 
vessels until they unite with either the right lym
phatic duct or the thoracic duct. The superficial 
lymphatic vessels (Fig. 107-2) drain the skin and 
other musculoskeletal structures and are located 
with their nodal components near veins and 
travel through the superficial fasciae. Again, the 
direction of flow is from the periphery to the 
core, with drainage symmetrically occurring to
ward the cervical, axillary, and inguinal regions, 
and thereafter to the deeper system. The thoracic 
duct, the largest of all lymphatic channels, is also 
under some direct neural influence from the 
sympathetic system. 

Lymphatic Flow 
In the generally healthy individual, the abdomi
nal lymphatics are responsible for most of lym-

• FIG. 107-1 The deep lymph system 

Pthomegroup

www.Pthomegroup.com


CHAPTER 107 • LYMPHATICS 587 

phatic fluid production. Paradoxically, increased 
pressure on these vessels causes them to initially 
open rather than close. Intraluminal distension 
also creates some of the flow along with reactive 
contraction of the vessels. Intestinal motility, by 
direct pressure on the vessels and by increased 
production of the lymphatic fluid, produces 
flow. 

Diaphragm 
The major pump of the lymphatic system is mus
cular activity, with the diaphragm acting as the 
primary engine. As the diaphragm descends into 
the abdominal cavity during inhalation, intra
abdominal pressure is increased, thereby creat
ing increased pressure on the vessels and other 
lymphatic tissue such as the nodes. The contents 

of the relatively large pleural lymphatic nodes 
are pressured by the expanding alveoli sacs to 
empty their contents. This causes the contents 
to be propelled along in a cephalad direction 
toward the subclavian veins. Elevation of the dia
phragm during exhalation lowers the intra-ab
dominal pressure and creates a pressure gradient 
for more fluid to be drawn into the abdominal 
vessels. Increase in respiratory capacity therefore 
increases the function and efficiency of the 
system. 

Skeletal Muscle 
Skeletal muscular activity is the other major 
pump of the lymphatic system. The intermittent 
action of contraction and relaxation during 
physical activity produces a change in interstitial 
pressure increasing flow by compression, espe
cially against the influence of gravity, from the 
periphery toward the trunk. Even passive activ
ity such as massage or manipulation alters the 
pressure on the smaller lymphatic vessels. 

Dysfunction 
Impaired function of either of these muscular 
pumps, the diaphragm or skeletal muscle, leads 
to stasis of the lymphatic system. Restricted tho
racic cage motion, as is often seen in chronic 
conditions such as asthma, emphysema, bron
chitis, and acute respiratory illness, handicaps 
adequate function. This acts locally as well as 
systemically in the lungs. Peripheral edema is 
often seen in states of impaired musculoskeletal 
activity, especially when the other means of pe
ripheral drainage, the venous system, is absent, 
blocked, stiff, damaged, or weakened. This is 
found most frequently in the lower extremities 
but can be observed in other gravity-dependent 
regions such as the sacrum and buttocks in a 
patient in a prolonged supine position. 

Pressures 
As a system of tubes, the lymphatic vessels are 
closed endothelial tubes that are permeable to 
fluids and high molecular compounds. Four 
major pressures act to mobilize fluids into and 
out of the lymphatic capillary: 

1. Capillary pressure moves fluids out through 
the capillary membranes. 

• FIG. 107-2 Symmetric drainage of the skin by the 
superficial lymph system. 
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2. Interstitial fluid pressure moves fluid inward 
when the pressure is positive and outward 
when negative. 

3. The plasma colloid osmotic pressure causes 
osmosis of fluid inward through the mem
brane. 

4. Osmosis outward through the membrane is 
caused by interstitial fluid colloid osmotic 
pressure. 

L y m p h N o d e s 

Lymph nodes vary in size and are aggregates of 
lymphatic tissue. Kidney bean-shaped, each 
consists of a cortex containing germinal centers 
and an inner medulla. Reticuloendothelial cells 
are located along trabecular connective tissue 
and act as a filtration system for particulate mat
ter. An efferent lymph vessel exits at the hilum, 
along with a vein, and is accompanied by an 
artery. An afferent lymph vessel enters on the 
convex side through the capsule. 

S p l e e n 

The spleen is the largest of all lymphatic tissues 
and rests against the lower ribs (nine through 
eleven), the diaphragm, the stomach, and the 
left kidney in the left hypochondral region. A 
parenchyma of red and white pulp is surrounded 
by a capsule of fibrous connective tissue that 
contains efferent lymphatics, blood vessels, 
nerves, and some smooth muscle. The red pulp 
is a cordal and sinusoidal system concerned pri
marily with the production of blood products. 
The while pulp, which is lymphoid tissue, pro
duces ihymus-dependent T lymphocytes and B 
lymphocytes and plasma cells. The latter compo
nents produce the humeral antibody component 
of the immune system, and the T-lymphocytes 
are involved in the cell-mediated arm of the sys
tem. The vasculature consists of the splenic ar
tery, the largest branch from the celiac trunk, 
and the splenic vein, which unites with the mes
enteric vein to form the portal vein. 

Five percent of the blood volume per minute 
enters the spleen. Normally, the spleen seques
ters one third of the available platelet pool and 
approximately 40 to 50 mL of erythrocytes. 
These latter elements may be immature cells 
being readied for use, aged cells being prepared 

for retirement and recycling of their compo
nents, or abnormal red blood cells that have been 
removed from the pool. As a preparation site for 
newly produced cells, the surface area is in
creased by pitting the central portion of the cells 
in order that they are converted to normally 
functioning biconcave disks. 

Embryologically, the spleen is responsible for 
the production of fetal hemoglobin and retains 
some potential for extramedullar)' hematopoie-
sis throughout life. Besides removing the effete, 
less functioning cells, the spleen also clears mi
croorganisms and particulate matter. It produces 
jellylike substances called opsonins, which may 
cover certain particles or organisms. These amal
gams are then more easily destroyed by the liver 
or macrophages. The spleen is more efficient 
than the liver at removing antigen/antibody 
complexes and poorly opsonized material. 

Splenic activity can be influenced by several 
factors. A distended stomach or a full colon can 
compress the spleen. Several times per minute, 
the descent ol the diaphragm pushes the spleen 
further inferiorly, and in intense activities such 
as exercise, it increases the rate and the extent 
of splenic compression. Sympathetic stimulation 
causes contraction of the capsule, which causes 
further expulsion of blood and other contents 
into the circulation. During limes of injury, this 
can act as an auto-transfusion process, with the 
delivery of erythrocytes to compensate for loss 
and platelets to begin some of the bandaging 
process. The immunological components can be 
propelled to reach a site of active or potential 
infection. 

• I N F E C T I O N 

In response to infection, the lymphatic tissue 
reacts much in the way a factory might to in
creased demand. Production of immunocompe
tent cells and destruction of the invading organ
isms or substances are increased. Lymphoid 
tissue that was previously non-palpable may hy
pertrophy. Upper respiratory infections fre
quently have findings of lymphadenopathy in 
the cervical chain lymph nodes. Inguinal lymph 
node adenopathy may be noted in cases of uri
nary or pelvic infection. Enlargement of the 
spleen, known as splenomegaly, occurs during 
diseases such as mononucleosis. Because it is 

Pthomegroup

www.Pthomegroup.com


CHAPTER 107 • LYMPHATICS 589 

normally covered by the stomach and the costal 
cartilage, a palpable spleen is a cardinal finding 
of this viral infection. 

The spleen may also become enlarged when 
the marrow is unable to further undertake hema-
lopoiesis. The primitive production of fetal he
moglobin can be reestablished and may help 
maintain the blood's oxygen-carrying capacity in 
spite of idiopathic anemia. The liver may in
crease in size from infection or other toxic influ
ence. Hepatitis, or inflammation of the liver, fre
quently results in hepatomegaly. Subsequent to 
infection, it may be quite some time before the 
lymphatic tissue regresses to its previous size, if 
at all. 

• H I S T O R I C A L P E R S P E C T I V E 

I have successfully treated many cases of pneumo
nia, both lobar and pleurotic, by converting the ribs 
at their spinal articulations . . . I carefully adjust the 
misplaced ribs. 
Andrew Taylor Still, MD, DO 

S p a n i s h I n f l u e n z a 

The Spanish flu pandemic of 1917 to 1919 has 
been called by some in the pre-HlV age as "the 
last great plague." The middle estimate of the 
worldwide death toll was approximately twenty 
million lives lost to the illness in that era. Perhaps 
as many as 500 million people had the illness 
commonly known as "grippe." Although other 
plagues had higher death rates, in terms of sheer 
numbers, the Spanish flu pandemic is credited 
as one of the worst, if not the worst. In the 
United Stales, one person in every four (approxi
mately twenty million cases) became ill with the 
flu. 

The symptoms were similar to that experi
enced with other influenza epidemics, but the 
especially virulent nature of the illness and the 
complication that ensued, especially the in
creased susceptibility to subsequent pneumonia, 
raised both the morbidity and mortality. One 
out of four American soldiers who died in the 
time of World War I actually died from this 
one-two combination of virus and bacteria. In 
the United States, close to 500,000 people are 
estimated to have finally died as a result of the 
disease or the post-llu pneumonia. Insurance 
companies estimated that 13% of the deaths 

were directly caused by influenza and 87% re
sulted from the combination with pneumonia. 
In some communities along the Atlantic sea
board, estimates were as high as a 50% risk of 
dying after pneumonia. A disease that had previ
ously been called "the old man's friend" in 
quickly ending the suffering of the old and in-
firmed was indiscriminate in regards to the deliv
ery of death, because most city morgues were 
grossly overwhelmed. There was no panic until 
it was almost over. Unlike the Black Plague, bod
ies were not collecting in the streets. Those who 
became ill took to their beds with the expecta
tion that they would improve in a few days. The 
course of the illness was insidious, and after 
some time various cities and communities 
banned sports events and public gatherings and 
fined people for spilling, and the Red Cross man
ufactured 50,000 flu masks. 

An infected individual would typically show 
the symptoms of flu, perhaps improve slightly, 
and then worsen dramatically as pneumonia set 
in. The Ute Native Americans in Utah were 
nearly decimated, and some families saw three-
quarters or more of their members die as a result. 
There had been flu pandemics before, but none 
as deadly as this instance. 

A survey conducted by the Journal of the 
American Osteopathic Association in 1919 re
vealed that 1,350 osteopathic physicians re
ported 43,500 well-defined cases. Of these, only 
160 deaths were noted, with 10 of them attrib
uted to pneumonia. A later survey of the era of 
2,445 osteopaths resulted in an estimate that the 
mortality rate for DO-treated cases may have 
been as low as one-fortieth of that experienced 
by patients of MDs. Typically, the rate of cases of 
pneumonia after influenza was one out of sixteen 
cases, whereas insurance companies reported a 
rate as high as one out of two. At the mortality 
rate reported by osteopathic physicians, an esti
mate of potentially 73,500 American deaths 
would have occurred versus the 500,000 other
wise reported can be inferred. In other words, 
there was an apparent 2.5% mortality rate for 
allopathy compared to a 0.37% rate for osteo
pathy. 

At least one distinguishing intervention was 
the attention of the osteopathic profession to
ward maximizing respiratory function, raising 
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[he ribs, mobilizing restricted spinal regions, and 
increasing vascular and lymphatic flow. Other
wise, descriptions of treatment by individual os
teopathic physicians are not much different than 
those of their allopathic colleagues. It is possible 
that some potentially harmful interventions that 
were traditionally used by nonosteopathic physi
cians were also avoided by the DOs, but in the 
majority of cases, the pharmacological and other 
therapeutic approaches were similar. 

• O S T E O P A T H I C R E S E A R C H 

Other investigators over the years have studied 
the effect of osteopathic manipulation on the im
mune system. Castilio and Ferris-Swift studied 
the effect of manipulation in the splenic region 
on blood indices. They found an average in
crease of 2,000 in the leukocyte count in 80% 
of the cases with a right shift and an increase in 
the opsonic index in as many cases. The bacteri
olytic power of the serum was found to be in
creased in 68% of the subjects, and a decrease 
in the erythrocyte count was found in 75% of 
the cases. 

Watson and Percival examined pneumonia 
mortality rates in children at comparable inner-
city hospitals. Children treated for broncho
pneumonia with manipulation at Los Angeles 
County Osteopathic Hospital had a 10.66% 
mortality rate, versus 29.6% at an allopathic hos
pital. Lobar pneumonia had essentially the same 
mortality rate, with findings of 11,2% versus 
10.8% for the respective hospitals. These were 
in the time before antibiotics. 

Measel studied antibody response after ma
nipulation twice daily for a week combined with 
administration of a polyvalent pneumococcal 
vaccine. The study subjects showed a significant 
increase in antibody response to many of the 
subserotypes when compared to matched con
trol subjects. An unpublished study by this au
thor found a trend toward increased white blood 
cell count in the majority of treated subjects as 
compared to controls within 1 hour after treat
ment. There was a significant increase in the 
lymphocyte absolute number and an insignifi
cant decrease in hemoglobin as measured at an 
independent laboratory. 

A limited study conducted at the Lake Erie 
College of Osteopathic Medicine published in 

1998 saw significant basophilia in seven subjects 
treated with lymphatic pump techniques and no 
change in five similarly tested control subjects. 

A study on immune response in hepatitis 
13-inoculaied subjects at the West Virginia 
School of Osteopathic Medicine published that 
same year demonstrated that 50% of twenty sub
jects treated with lymphatic pump techniques 
showed immune level antibody response by the 
thirteenth week as compared to 16% of the con
trol subjects. Such results should lead to a 
change in the practice of medicine in favor of 
using regular lymphatic manipulation in vacci
nated patients to possibly bring about an earlier 
immune response than would be expected with 
vaccination alone. 

Some of the effects attributed to the manipu
lative interventions have been discussed in the 
literature and attributed to the phenomenon of 
demargination. A significant percentage of hema
tological cells actually lie against inner vessel 
walls as a reserve. There is a great level of capaci
tance, but because many vessels, arterial, ve
nous, and lymphatic, are in reserve, a large sup
ply of cells is available. Activities such as exercise 
automatically lead to increased flow. It appears 
that these cells, the large majority of which are 
immunocompetent and mature, are then 
"knocked off and delivered into the blood 
stream. Even if this were the only effect, it would 
still be an improvement over the stagnation that 
occurs in patients unable to move or exercise 
themselves. Manipulation may serve to mimic 
this natural process in the weak and debilitated. 

• T R E A T M E N T 

Much of the treatment performed historically 
within the osteopathic profession has been tho
racic pumping. Other means of lymphatic 
pumping includes pectoral traction, rib raising, 
effleurage, Dalrymple pedal pumping, cervical 
lymphatic drainage, doming of the diaphragm 
and splenic and hepatic pumping. Air sinus 
drainage techniques performed about the face 
are used in conjunction with the other tech
niques to help promote the production and 
clearance of watery mucus from the upper respi
ratory region. 

The most efficient approach is to first treat 
the central components, thereby freeing drain-
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age into the larger lymphatic structures, and 
thereafter to work outward toward the periph
ery. Techniques directed at mobilizing the upper 
ribs, especially the first rib, assist in clearing the 
way for drainage to the subclavian veins. Work
ing from proximal to distal makes the most sense 
as it allows for a more opened thoroughfare 
through which the congested fluid may flow. 
However, the real benefit of osteopathic manipu
lation may be in the restoration of more normal 
functioning and facilitating the patient's own in
nate restorative processes. 

C o n t r a i n d i c a t i o n s 

Some of the techniques may be limited or inap
propriate, depending on the patient's medical 
condition. Splenomegaly, hepatitis, pneumo
thorax, rib fracture, osteoporosis, pyelonephri
tis, thrombotic phenomenon, and recent surgery 
may preclude the use of thoracic manipulation 
for fear of further complications. Anemia, preg
nancy, and a history of neoplastic processes are 
relative contraindications. 

There has not been any proof that such ma
nipulations promote metastasis of malignant 
cells by increasing circulation. In fact, an argu
ment could be made that the presentation of 
neoplastic cells to bodily organs that can develop 
seek-and-destroy components for abnormal tis
sue may be beneficial. However, caution must 
be exercised in this regard. The same holds true 
if there is an abscess or other localized infection. 
Sometimes it is wiser to allow the body to wall 
off and deal with an invader than it is to break 
the compartment and allow further spread. 

Cardiac and respiratory conditions most 
likely will benefit from this form of treatment. 
However, care must be taken to develop inter
ventions that facilitate improvement without 
compromising other considerations. Thoracic 
pumping may increase respiratory capacity and 
fluid dynamics, but to one experiencing the sen
sation of extreme chest pressure, the benefits 
may be outweighed by the psychological consid
erations. As in all cases of manipulative or other 
interventions, decisions are best developed 
when a diagnosis is made and indications and 
contraindications are evaluated. 

C a s e 1 

T.Z. was a 55-year-old woman with a long his
tory of alcoholism who was admitted to the hos
pital for liver failure. She was icteric. The liver 
was four fingerbreadths below the right costal 
margin and palpated across the midline as well. 
On neurologicl examination, the patient demon
strated balance difficulties, some confabulation 
as well as asterixis. Her skin felt doughy and her 
lower extremities were edematous. Laboratory 
findings were consistent with the hepatitis, with 
SGPT, SGOT, AST, bilirubin, and l.DH elevated 
several limes greater than normal. Treatment 
was mostly supportive and there were dietary 
restrictions. 

The patient refused to get out of bed and re
ported that her legs and feet hurt too much for 
her to do so. The girth of the ankles was 55 cm 
for the right leg and 50 cm for the left at the 
level of the malleoli. The osteopathic medical 
student requested permission from the attending 
physician and the patienl to attempt incorporat
ing osteopathic manipulative medicine into the 
treatment. This was agreed upon and the MD 
resident was present for the initial recording of 
the ankle diameters. 

OMT consisted of pectoral traction, rib-rais
ing, pedal pumping, effleurage, and passive 
range of motion of all extremities. This was per
formed twice in 1 day, separated by approxi
mately 3 hours. At the conclusion of the second 
treatment, there was noticeable differences in the 
ankle circumferences and re-measurements were 
performed at the level of the pen marks that were 
still present on the patient's skin. The new diam
eters were approximately .30 cm each. The pa
tient expressed that her ankles fell much better 
and she proceeded lo get out of the hospital bed 
and walked around. She was quite enthusiastic 
and told physicians and other patients that she 
could walk because of the treatment. When she 
was examined the next day, there was some in
crease in edema and the circumferences were 
now approximately 35 cm but the patienl was 
basically asympiomatic. She was again treated 
and they returned to 30 centimeters. 

D i s c u s s i o n 

Obviously, treatment must be tailored to the pa
tient. Compression of the chest and upper abdo-
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men were coniraindicated in this patient because 
of the hepatomegaly. The decreased fluid return 
was part of a vicious cycle of dysfunction. The 
probable portal vein hypertension restricted ve
nous return from lhat route. Because of the dis
comfort, the patient did not move, and because 
of this more stasis occurred. The treatment with 
OMT lymphatic techniques allowed for greater 
return of fluid. Once this was accomplished and 
the compression was released, more normal cir
culation could occur. The patient, having fewer 
symptoms, was then able to move about and 
performed more of her own lymphatic pumping 
by ambulation. 

C a s e 2 

V . S . was a 65-year-old man who presented for 
treatment for leg pain, swelling, and weakness. 
He was in his usual state of health 2 years previ
ously when back pain suddenly developed. It 
was discovered lhat he had a 6-cm abdominal 
aortic aneurysm that was expanding and leaking. 
He underwent emergency surgery and received 
a graft lo ihe aorta. While hospitalized, he re
ported chest pain and bilateral leg pain. Ii was 
discovered lhat he had ischemic changes of the 
cardiac muscle and of the lower extremities. 
More extensive surgery was performed, includ
ing a subclavian-femoral bypass with graft and a 
four-vessel coronary artery bypass with internal 
mammary arteries and greater saphenous vein 
grafts from the left leg. The patient did well and 
was able to be discharged from the hospital. He 
had persistent paresis and edema of both lower 
extremities. He underwent therapy but there was 
not much improvement in either of these two 
conditions. 

The patient was directed by a family member 
to attempt osteopathic manipulative treatment. 
There was weakness of two out of five of the 
extensor hallucis muscles of both feel, and the 
left leg was dusky and had a +2 pilling edema 
extending to ihe tibial tuberosity. The patient 
had lost all of ihe hair from his legs below ihe 
patellae. Pulses were difficult to appreciate at 
times. 

The OMT regimen for the lower extremities 
concentrated on fluid mobility. Pedal pumping 
and effleurage were applied after treatment to 

the pelvic diaphragm and inguinal region. The 
patient was instructed to perform home exer
cises, including tracing the alphabet with his feet 
while sitting or lying supine. He also performed 
exercises using an elastic band. 

The patient underwent treatment with OMT 
on a weekly basis lor 2 months, and then the 
interval was gradually increased to the more re
cent monthly treatments. The patient's strength 
increased to three out of five in the left foot and 
to four out of five in the right foot. The patient 
reported that the pain and swelling had de
creased significantly. He also noted that the color 
had remained persistently normal in appearance. 
Also, he noted that the hair had begun to grow 
back on his legs. 

D i s c u s s i o n 

The reason for the patient's lower extremity 
edema was primarily caused by the removal of 
the greater saphenous vein. Although in theory 
there was slill the presence of lymphatic return, 
this system was probably overwhelmed. In addi
tion, the surgical reaping of the saphenous vein 
most probably damaged the lymphatic vessels 
as well. The paresis was caused by a previously 
undiscovered spinal cord infarct. 

The lymphatic treatment allowed for fluid re
turn. This also contributed to improved arterial 
circulation to the extremities. The improved cir
culation from this and the frequent mobilization 
by the patient performing exercise facilitated the 
increase in strength and circulation. The hair 
growth demonstrated the effect of this treatment. 
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C H A P T E R 

Circulatory System 
Dennis J. Dowling 

A n d r e w Taylor Still stated, "The rule of the 
artery is supreme." Rather than elevate the artery 
above all other bodily components, Dr. Still was 
attempting to point out the importance of blood, 
its constituents, and its conduits. Without them, 
there would be no oxygen-carbon dioxide ex
change, no nutrition, limited removal of waste 
products, and no life. The circulatory system 
serves the function of providing fuel, warmth, 
invader-fighting immune components, as well as 
returning any used or effete substances to the 
appropriate organs for recycling and elimina
tion. 

Blood moves and changes in a dynamic fash
ion and affects all structures. The absence of 
blood, ischemia, at best leads to reduced function 
and, at worst, tissue death. Stasis, or sluggish 
flow, can result in a lack of oxygenation of the 
affected structures. The signs and symptoms can 
include pallor in appearance and easy, persistent 
blanching after pressure. The skin can also ap
pear smooth and hair that had previously been 
present can disappear. Occasionally, these are 
indications of single or regional somatic dys
functions. Further impairment results in cyano
sis. Skin demonstrates the blue tinge of deoxyge-
nated blood and cell death can occur. Extending 
these phenomena to the other organs is reflected 
by atony and possible organ death. In cases of 
obstruction of coronary vessels, the cardiac mus
cle and the related intrinsic neural pacemaker 
control may be severely affected. If the blood 
supply is not quickly restored, myocardial in
farction and death may occur. Constriction of 
renal vessels leads to hypertensive states and 

progressive renal failure may result. Blood flow 
loss to the intestines can halt peristalsis and even 
lead to rupture. The effects to the central and 
peripheral nervous system include alterations of 
sensorium, consciousness, function, reflexes, 
and strength. 

The body's innate capacities are capable of 
adapting to changes, to a limit. The use of collat
eral vessels and neovascularization are two of the 
mechanisms that reflect attempts to restore more 
normal functioning following persistent dys
function. The adaptive response to acute de
creased flow results in constriction of the blood 
vessels to relatively nonessential functions but 
even this is not as effective as resumed normal 
activity. The diameter of the arteries is under 
control of the sympathetic system and any event 
that brings about increased activity results in 
vasoconstriction. Therefore, decreased flow can 
be the result of local injury, shunting to another 
region, and/or persistent sympathetic stimula
tion. The final status depends on the ability of 
the terminal capillaries to deliver the blood to 
the target tissue. 

There are two potential drainage routes for 
fluids in the body: the venous and lymphatic 
systems. When one is impaired, the other some
what compensates. There are limits and even a 
temporary condition can set off a cascade of im
paired function, compensation, and hopefully 
recovery. Too often, the compensation is inade
quate 

When noting circulation-related vital signs, 
such as heart rate and blood pressure, indicating 
alterations from normal, it is imperative that the 
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reason for the condition be discerned. Aside 
from neural influences, circulation is affected by 
temperature and climate, endocrinological func
tion, medications, and even food. The most ob
vious reason for decreased blood pressure and 
increased heart rate is blood loss. Hyperthyroid
ism will typically be associated with an increase 
in both heart rate and blood pressure, along with 
other signs and symptoms. Hypothyroidism will 
demonstrate the opposite. Many medications 
can cause subtle or severe alterations. 

The body attempts to respond to excess heat, 
whether internally established such as in fever 
or because of the environment, by increasing 
perspiration and dilating surface vessels as a 
means of dissipating the heat. Fever is a natural 
process that serves at least a partial function of 
inhibiting microbial replication. Within normal 
parameters, it is best left alone. Except for the 
very young, very old, and those with some pre
existing conditions, a lew hours of temperatures 
of 101 to 102 degrees Fahrenheit is tolerable. 
The archaic understanding of fever was that it 
was caused by excess in blood and the solution 
was to draw off the excess by phlebotomy. The 
result was a cooling that appeared to also quiet 
the agitated patient. Treating the symptom did 
not treat the cause of the disease, and it certainly 
was not focused on the patient. Such treatments 
were the mainstay of medical treatment, even 
into the twentieth century. It was only a few 
years ago that the method of treating fever was 
to rapidly cool the patient in ice blankets, by 
sponging the skin with alcohol, and even by in
fusion of cool fluids into the colon. Besides 
weakening the immune response, such treat
ments caused too rapid a shift and the dilated 
vessels may have led to greater permeability of 
the skin, increased absorption of isopropyl alco
hol, and a lowered seizure threshold. The cur
rent approaches to fever, i.e., allowing tolerable 
temperatures to occur unchecked and slowly 
lowering those that exceed acceptable limits, are 
more consonant with osteopathic philosophy 
and practice. In response to cold, the vessels 
constrict as a means of maintaining core temper
ature. Contemporary treatment of hypothermia 
is a likewise slower process than had been previ
ously used as the "standard of care." Slow warm
ing leads to less tissue damage. 

The blood delivers reparative and defensive 
substances. Platelets and vasoactive substances 
present to areas of damage to act as a temporary 
bandage. Subsequently, other components move 
into the clot area and promote healing. Both cell-
mediated and humoral elements are drawn to 
areas of invasion in defense of the organism. 
Many of these wait along the inner walls of the 
vessels in a process known as margination. In
jury and infection promote demargination and 
a more rapid blood flow may contribute along 
with chemotactic elements. When circulation is 
impaired, immune function is likewise affected. 
Besides serving an immune function, the spleen 
sequesters fifty or more milliliters of blood. Al
though much of this blood consists of aged red 
blood cells, they could still serve some function. 
When placed under stress or injury, the capsule 
of the spleen can contract and bring about a 
small amount of this autotransfusion. 

If one were to take the heart as the starting 
point for circulation, blood enters the right 
atrium and is transferred to the same-side ventri
cle. The deoxygenated blood travels to the lungs 
by way of the pulmonary artery. The higher af
finity of hemoglobin for oxygen as opposed to 
the carbon dioxide allows for easier transfer at 
the capillary level. The pulmonary veins conduct 
blood to the left atrium, through the mitral valve 
to the left ventricle, and then out of the heart 
through the aortic valve. Some blood is diverted 
for the heart's own use to the coronary vessels. 
The rest travels via the aorta to all parts of the 
body. Once at the target area, the blood exits 
temporarily by way of and reenters a capillar)'. 
Return to the heart begins in a venuole and 
through subsequent veins that increase in diam
eter. Alterations of intra-abdominal and intra
thoracic pressures, as caused by diaphragmatic 
movement, draws blood to the heart by way of 
the vena cavum. A subsidiary portal system spe
cializes in blood return from the liver. Portal hy
pertension may show surface expression in a pat
tern of engorged blood vessels in the abdomen 
known as a "caput medusa." Valves within the 
veins prevent backflow. Harvey's original re
search hundreds of years ago established that 
flow within the veins was unidirectional and to 
the heart. Although both the arteries and veins 
both contain smooth muscle, the arteries' walls 
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are thicker and these vessels are less compressi
ble. When there is localized swelling, the veins 
are more likely to have their lumens narrowed 
and congestion ensues. Inflammation of the ves
sels can occur, both with and without clots. 

The role of the osteopathic physician is to 
facilitate the normal processes, especially where 
flow to or away from a region is impaired. Using 
knowledge of structure and function, the re
moval of impediments to circulation needs to be 
addressed. Contraindications include circum
stances where increased circulation could lead 
to increased blood loss, further damage, spread 
of infection, or dislodgement of a blood clot. 
Many of the techniques that can be used for the 
purpose of treating lymphatic difficulties can 
also be used. 

• C A S E 1 
S.B. was a 63-year-old man who was brought to 
the emergency department in an unconscious 
state. He had apparently taken an overdose of 
his prescribed anticoagulant medication, result
ing in a bihemispheric bleed that caused 
compression of the brain parenchyma. Neuro
surgeons and neurologists who were called to 
evaluate determined that his condition was inop
erable. 

Within hours of his admission, the patieni 
demonstrated atrial fibrillation with a rapid ven
tricular rate (200 per minute), a blood pressure 
of 90/50 mm Hg, and he became hyperpyrexic 
at 106 degrees Fahrenheit. The patient was 
breathing on his own but occasionally demon
strated Cheyne—Stokes respiration. The patient 
frequently grimaced. Attempts at lowering the 
heart rate and raising blood pressure through 
pharmacological means were unsuccessful, as 
were attempts at performing carotid and ocular 
pressure. In fact, these did not affect the param
eters in a positive way and the patient's blood 
pressure decreased. 

There was some inconsistency in dealing with 
the family. On the one hand, they were being 
told that there was no hope; on the other hand, 
one of the attending physicians was giving more 
hopeful prognoses than were reasonable. The os
teopathic intem received permission to treat the 
patient with manipulation. 

The causes of the signs of the patient were 
from the compression of the cranial contents. 
The cardiac, respiratory, and temperature 
changes were all caused by this. There was a 
flexion pattern to the cranial motion and the am
plitude was shallow and rapid. Treatment con
sisted of CV4 and indirect cranial techniques. 

Within minutes of the onset of treatment, the 
patient's ventricular response lowered to ap
proximately one-hundred fifteen beats per min
ute. The temperature lowered to 102 degrees 
Fahrenheit and the breathing became more regu
lar. The blood pressure increased to 100/60 mm 
Hg. The patient ceased grimacing. These effects 
lasted 8 hours. The treatment was repeated with 
similar effects. A "do not resuscitate" order was 
obtained and the patient died the next day. 

D i s c u s s i o n 

The reasons for the findings in this patient were 
caused by the effects on the relevant parts of 
the brain. The respiratory changes were most 
probably caused by compression of the pons. 
The stimulation from the brain was also respon
sible for the atrial fibrillation and rapid ventricu
lar response. The rapid heart rate is directly re
lated to the lowered blood pressure. Although 
there are other causes for the patient's grimaces, 
the abnormal cardiac rhythm does not allow for 
proper filling of the cardiac chambers and the 
coronary vessels may not receive adequate circu
lation. This is a frequent cause of chest pain in 
patients with cardiac dysrhythmias. 

Although there should be some concern in 
performing cranial osteopathy in patients with 
intracranial bleeding, the extreme nature of this 
situation relatively lessened the contraindica
tions. The bleeding was confined to a closed 
space and there was a tamponading process in 
effect. "The decrease in blood pressure was not 
caused by the blood loss but was related to the 
cardiac arrhythmia. The compression of the 
brain parenchyma was responsible for the hyper
pyrexia. Insufficient time and the suddenness in 
the increase in his temperature precluded the 
likelihood of an infectious cause. 

The endpoint of treatment in this case was 
not so much improvement of the patient's condi
tion but was to make the patient more comforta-
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ble. It is unknown whether he actually could 
appreciate pain or discomfort. However, the im
provement of all signs appears to indicate this. 

• C A S E 2 

A 70-year-old woman presented with multiple 
symptoms of back and hip pain for 3 weeks. 
Although relevant somatic dysfunctions were 
noted to explain the chief symptom, examina
tion of the lower extremities demonstrated + 2 
pilling edema. The patient stated that she had 
had swollen ankles for several years and was on 
diuretics and calcium channel-blocking medica
tion for this and her hypertension. The edema
tous legs made it difficult for her to walk com
fortably the distances to the stores in her 
immediate neighborhood. She denied any his
tory of myocardial infarction or shortness of 
breath. Other than the chief symptom, hyperten
sion, and peripheral edema, there were no other 
medical problems. 

The chief finding in this patient was a poste
riorly rotated ilium with a unilateral sacral shear. 
This was fairly simple to address and the patient 
felt that she returned to her previous level of 
functioning in this regard. The patient did accept 
treatment for the edema as well. The edematous 
legs also had an ashen appearance and the skin 
was flaky. 

The treatment focused on increasing drainage 
from the lower extremities. Dalrymple pedal 
pumping, effleurage, and petrissage were used. 
She was shown how to pump her feet with the 
legs elevated at home. The patient returned 1 
week later and reported that she had urinated 
more than usual the evening of the previous 
treatment and she felt that her ankles had de
creased in size. Her ability to walk comfortably 
also increased. There was now a +1 pitting 
edema. Treatment continued over a period of 8 
weeks at a weekly frequency. The patient's 
edema reduced significantly and the color and 
surface improved. There was some mild recur
rence when she was returned 1 month later but 
still it was greatly improved over her initial ap
pearance. The patient was followed-up for sev

eral years on a monthly to bimonthly basis. At 
one point she reported that she had to resume 
shaving her legs. 

D i s c u s s i o n 

The evidence was present for a right-sided 
congestive heart failure as well as venous insuffi
ciency. There is often a vicious loop that occurs 
with stasis—decreased function—increased sta
sis and so on. As the extremities become more 
edematous, the patients do not engage in as 
much activity. The pumping action that should 
occur to facilitate drainage is not performed. Di
uretics have an effect of shifting fluids but the 
effect on the kidneys is to vasoconstrict the renal 
arteries. This can result in increased tolerance 
and the need for higher and higher doses to ac
complish the same effect. There has also been 
some evidence for the involvement of calcium 
channel-blockers causing side effects of periph
eral edema. The patient had been taking this 
medication for years without this apparently oc
curring. 

The treatment had the effect of shifting the 
venous preload. More blood delivered to the 
right side of the heart increased the filling capac
ity, and more of it was then delivered to the 
kidneys. This accounts for the diuresis that the 
patient experienced on the night of the first treat
ment. With the decrease in edema, the patient 
was capable of walking to a greater extent and 
this combined with her home treatment allowed 
for greater more regular drainage. With im
provement of venous drainage, arterial flow had 
less resistance to the tissue. The improved circu
lation had the unwanted, but fairly acceptable 
given the alternative, side effect of resumed hair 
growth. 
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C H A P T E R 

Autonomic Nervous System 
Dennis Dowling 

T h e autonomic system is responsible for the 
moment-to-moment modification of practically 
all functions of the body. Although there are in
trinsic plexi that promote normal activity, the 
sympathetic and parasympathetic systems en
hance or retard function. Auerbach's and Meis-
sner's plexi become activated by intraluminal 
distension and initiate peristalsis in an antero
grade fashion. Increased parasympathetic activ
ity, primarily from the vagus nerve in the cranial 
axis, increases gastrointestinal motility. The 
same can occur from microbial and chemical ir
ritation of the inner walls. The effects are de
creased transit time and decreased water absorp
tion, among other effects. The person may also 
have other symptoms including discomfort, 
nausea, oating, and irritation. 

The complementary activity of upgraded 
sympathetic activity has nearly the opposite ef
fects, at least as far as the mechanical effects. 
Sphincters that would ordinarily be more likely 
to be open in effect close. Motility of the contents 
is radically reduced. All of this is expected, given 
that increased sympathetic activity is beneficial 
for fight or flight behaviors. Circulation to the 
locomotive components of the body, the arms 
and legs, becomes increased and is decreased to 
the viscera. Decreased bowel function, increased 
water absorption caused by increased transit 
time and inner surface contact, and a more solid 
production of fecal matter are effects. The patient 
may likewise have pain and discomfort from in
creased and trapped flatus. In some severe in
stances, dehiscence and rupture may occur. 

The parasympathetic activity to all of the vis

ceral organs has the unconscious result of in
creasing basically restorative and adaptive pro
cesses. Cardiac and respiratory functions slow, 
renal water conservation increases, and the 
senses dull. There are no parasympathetic fibers 
to the extremities. Sympathetic activity brings 
about increases in blood pressure, dilatation of 
some and constriction of other blood vessels, 
bronchodilation for increased surface area, and 
renal vessels constrict reducing flow to the kid
neys. Pupils dilate to take in more of the sur
roundings and even hearing becomes more 
acute. 

All of these are apparently for short durations 
under normal circumstances. They are examples 
of the adaptations affecting the structure and 
function of the body. However, dysfunction oc
curs when there is either persistence past the 
point of usefulness, inappropriate activation, a 
reflex loop pattern or any combination. The acti
vation of any portion can be primary, secondary, 
or tertiary. The body responds to stress with 
vasoconstriction of all of the arteries as a means 
of shunting blood to the muscles. A normal reac
tion by the coronary vessels is to dilate, not be
cause of an apparent paradoxical effect or recep
tor difference, but because the sympathetic 
stimulation increases the inotropic and chrono
tropic effects on the heart. The increased pres
sure, because of the rate and force of contraction, 
typically results in greater capacitance and perfu
sion of the heart itself. Partial or total occlusion 
by atherosclerosis or thromboembolic phenom
ena results in ischemia and possible infarction. 
The resultant pain and pressure contributes to 
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even greater increase of sympathetic stimulation 
and worsening of the vessel narrowing. 

In another instance, reflux esophagitis can af
fect the paraspinal musculature and vertebral 
facet joints from the middle thoracic vertebrae 
and upwards. Typically, the region will develop 
bilateral somatic dysfunctions and restriction of 
motion. Flattening of the region would be com
monplace. Any incompetence of the gastro
esophageal sphincter and acid reflux can de
crease once the cause has disappeared. The 
somatic dysfunctions can spontaneously resolve 
or persist. Any persistence can then set up the 
reverse of the previous condition: a somatovisc-
eral reflex as opposed to the initial visceroso
matic one. In other words, the dysfunctions, via 
the common innervation by the sympathetic fi
bers, can cause a recrudescence of the original 
effects in the absence of the original causes. 

Some persistent conditions relate to either 
constant or intermittent irritation of the sympa
thetic nervous system. Reflex sympathetic dys
trophy (RSD) is a difficult condition to treat. The 
precipitating injury can be significant or minor. 
Bone fractures of the extremities appear to be the 
most frequent causative element but sometimes 
apparently innocuous occurrences appear to be 
the preceding relevant event. The sensitivity of 
the system appears to be exquisitely set for any 
minor irritation. The affected person can show 
Raynaud syndrome and allodynia. Stimuli that 
should not elicit a reaction do so. The touch of 
clothing or a breeze touching the skin of the 
affected limb can show progressive reddening, 
blanching, and even subsequent cyanosis. The 
pain can be lancinating with all manner of sen
sor)- alterations. 

The parasympathetic system is not without 
its own difficulties. Somatic dysfunctions of the 
suboccipital region can influence the region of 
the fourth ventricle and the underlying nucleus 
ambiguous. The stimulation of the vagus, espe
cially if there is intermittent changes, result in 
such reactions as decreased blood pressure, al
terations of thyroid and other endocrinological 
function, respiratory, cardiac blocks, gastroin
testinal hyperactivity, and even pelvic changes. 
Cardiac effects, depending on the locus of the 
electrophysiological effect, can include slowing 
(the sinoatrial node in bradycardia) or absence 

(atrioventricular nodal-mediated heart blocks) 
or other irregularity of heart rate and rhythm. 
There are many causes of diarrhea, but the wide 
traveling vagus is implicated in some persis
tence. This is evidenced by the choice of some 
pharmacological interventions typically used. 
The same can be said for some urological, gyne
cological, and even respiratory responses. 

All of these considerations would be of no 
use to osteopathic physicians without the possi
bility of the application of the knowledge. The 
principle of rational treatment indicates that un
derstanding the processes can be translated into 
treatment. This can involve the use of osteo
pathic manipulation in the integrative care of the 
patient. The goal, as usual, is to facilitate the 
normal, compensatory mechanisms of the indi
vidual's body. 

Often, osteopathic physicians speak about 
decreasing or increasing some component. Al
though this is a theoretical perspective, probably 
the more accurate understanding is that the os
teopathic physician acts to assist a resetting by 
removing the impedance to healthy functioning. 
Rather than work from a standard protocol, the 
development of a plan of treatment should hinge 
on understanding how the systems of the body 
interact in the discovery of the cause rather than 
focus on the effects, which are typically the pa
tient's symptoms. This is sometimes difficult to 
accomplish, because the patient is often inter
ested in the cessation of the symptoms. The 
focus must remain with determining the abnor
mal functions and structures and the means by 
which the inner health can be encouraged. 

• C A S E 1 

R.P. was a 66-year-old woman who presented 
with a new symptom of lower extremity pain 
and discomfort for 6 months. She had been seen 
previously in the clinic for back and neck pain 
and had not received osteopathic manipulation 
for at least one year. She had breast cancer and 
had undergone lumpectomy, radiation treat
ment, and chemotherapy. The patient had been 
doing well and then fell and fractured her fibula 
and tibia of the right leg. The fracture was caused 
by the trauma and was not felt to be related to 
any metastatic processes. She underwent surgery 
for the fracture and had open reduction and in-
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ternal fixation of the tibial fracture. The approxi
mation and eventual bony healing appeared to 
be adequate. However, the patient continued to 
report pain localized to the fracture site and to 
the whole lower extremity. These were also ac
companied by sensations of burning and cold, 
flushing, blanching, and even times when the 
foot would turn blue. The patient noted that 
sometimes she was not able to tolerate the touch 
of clothing or bed sheets, and that the symptoms 
could drastically worsen even in response to a 
breeze blowing across it. The foot was often 
swollen. Another physician treated the patient 
with narcotic and non-narcotic analgesic medi
cations. She had difficulty tolerating these and 
there was no improvement noted. She was begun 
on relatively high-dose oral steroids, which were 
then tapered. The symptoms improved slightly 
but then returned to the previous level when 
they were tapered. There was concern regarding 
the long-term side effects associated with corti
costeroids. 

On examination, the patient's vital signs were 
within normal limits with the exception of a 
slightly elevated blood pressure. The patient's 
x-rays were reviewed and there appeared to be 
satisfactory healing. The patient's leg was exam
ined and had a + I pitting edema and it was 
erythematous initially. As it was being palpated, 
the skin blanched and appeared mottled. There 
was restriction of motion of the fibular head in 
anterior glide, the talus was anterior, there was 
restriction in the popliteal region and tension 
and multiple tenderpoints along the iliotibial 
band. There was increased inversion of the right 
foot. The right ilium was anterior and there were 
single somatic dysfunction at L5, L I , and T12, 
among others. 

The lower extremity was treated with pro
gressive inhibition of neuromusculoskeletal 
structures. Myofascial release, counterstrain, 
muscle energy techniques, and high-velocity 
low-amplitude (HVLA) thrusting techniques. 
The latter two modalities addressed the iliac, fib
ular head and talus dysfunctions. The lumbar 
region was treated with fascial release and bal
anced ligamentous tension. Effleurage and lym
phatic draining techniques were also applied. All 
treatments were selected and applied as the pa
tient could tolerate. The patient had some initial 

discomfort with all handling but the edema re
duced, the patient had more mobility, and there 
was a change of color noted. 

The patient returned the next week and noted 
that although the symptoms were not com
pletely resolved, they had improved. She seemed 
to have greater tolerance for contact with the 
skin than previously. Treatment continued until 
the patient was able to tolerate wearing an ankle 
brace for support of apparently weaker talofibu
lar ligaments. The patient was started on gaba-
pentin as a means of addressing the neuropathic 
condition. The patient tolerated this. 

D i s c u s s i o n 

Fractures are part of the cause in a majority of 
cases of reflex sympathetic dystrophy and limbs 
are affected in most. The symptoms can be uni
lateral or bilateral. There appears to be hypersen
sitivity of the sympathetic libers. These accom
pany arteries and directly influence their 
diameters through increased stimulation. There 
appears to be a mix of both chronic and acute 
appearance to the condition. Prolonged constric
tion leads to ischemia and this can bring about 
inflammatory changes in the release of other va
soactive substances and increased reactivity, 
similar to migraine. 

For this patient, treatment was directed at the 
more apparent region of symptoms as well as 
the origin of the sympathetic libers to the lower 
extremity, the thoracolumbar region. Also ad
dressed was the stasis that occurred. Not only is 
the arterial flow into the region impaired but also 
the venous and lymphatic return is also reduced. 

Addressing the components of reflex sympa
thetic dystrophy appears to ameliorate the con
dition. However, given the nature of the condi
tion, there may not be a full reversal or return 
to previous function. Improvement without res
olution may be an acceptable goal. This also re
quires that the patient and the osteopathic physi
cian come to an understanding regarding 
expectations. 

• C A S E 2 

A.D. was a 47-year-old woman who was referred 
by her gastroenterologist for back pain. The pain 
was nearly constant, graded as five out of ten, 
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and described as "dull-to-shaqi." There was limi
tation of motion. The pain was localized to the 
mid-thoracic region without any radiation. The 
patient had a history of gastroesophageal reflux 
and had been progressively placed on increasing 
doses of H2 blockers and proton pump inhibi
tors. The abdominal symptoms that she had had 
previously abated but did not completely disap
pear. The patient had an endoscopic examina
tion 2 weeks previously and was told that every
thing "looked good." 

On physical examination, the patient's spine 
appeared to have no movement between the lev
els of T2 to T9, with multiple single somatic 
dysfunctions, and the paravertebral musculature 
was ropy in consistency. The patient was treated 
with myofascial techniques, muscle energy tech
niques, and HVLA thrusting techniques to the 
thoracic region. Exercises were added to increase 
mobility. She tolerated these interventions well 
and gradually felt improvement of her abdomi-
nalsymptoms. Over a period of 3 months, with 
the interval between treatments advanced to .3 
weeks, the patient improved significantly. She 
did not have any continued symptoms of back 
pain. In addition, she no longer had any reflux 
symptoms. Her gastroenterologist agreed to re
duction and then elimination of her medications. 
She returned 9 months later for a single visit for 

unrelated neck pain and reported that neither 
the back pain nor the abdominal discomfort had 
recurred. 

D i s c u s s i o n 

The linkage between the gastrointestinal and 
musculoskeletal conditions is easily apparent 
when one considers the sympathetic innervation 
of the esophagus. In retrospect, it is difficult to 
determine whether there were viscerosomatic or 
somatovisceral reflexes. Whether the muscular 
and somatic dysfunctions occurred first and led 
to the gastrointestinal difficulty or if the opposite 
occurred is almost immaterial. What is more per
tinent is that both dysfunctions, at some point, 
sustained the other. The pharmacological treat
ment only affected one aspect of the loop and 
in the absence of complete treatment, should be 
expected to be wholly or partially ineffective. By 
addressing both components, the condition was 
able to improve. 
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Visceral Manipulation 
Eileen L. DiGiovanna and Dennis J. Dowling 

F r o m the earliest days of osteopathy, direct ma
nipulation of the viscera has been included in the 
armamentarium of the osteopathic physician. In 
his last book, Osteopathy, Research and Practice, 
Andrew T. Still, the founder of osteopathy, dis
cussed the treatment of many disease entities 
and emphasized the treatment of "lesions" of the 
vertebrae and ribs as well as describing tech
niques applied directly to the viscera. His stated 
goal was always to improve the circulation of 
arterial and venous blood and lymphatic flow to 
and from the viscera, as well as assuring proper 
neural function. His preference in visceral treat
ment was to have the patient in a knee-chest 
position, from which he would lift the viscera 
being treated upward toward the diaphragm. He 
described using this type of technique in the 
treatment of dysentery and appendicitis. He 
used a technique for dyspepsia in which he 
placed the patient on his right side while he lifted 
the stomach toward to left. 

The intestines are suspended in a sheath of 
fascia known as the mesentery. In quadrupeds, 
the intestines float in the abdominal cavity in 
coils and the chyme moves through the lumen 
unimpeded by gravity. In humans, peristalsis 
must overcome gravity as well as tensions cre
ated by the layers of intestines in a fairly narrow 
space. In addition, medications and some foods 
can have the effect of altering gastrointestinal 
function. 

Mesentery lift techniques help to decongest the 
intestines and allow improvement in the arterial 
blood flow to them because their blood supply 
enters through the attached mesentery. These 

techniques also free the lymphatic channels from 
the intestines that lie in the tissues of the mesen
tery. 

In her 1915 text, Osteopathic Mechanics, 
Edythe Ashmore, DO, describes three types of 
treatment of the liver: 

1. Patient is supine, with knees flexed. The phy
sician places one hand under the seventh to 
tenth ribs and one hand on top of the chon
dral junctions of the same ribs. The hands 
are compressed together and then released 
suddenly. 

2. Patient lies on left side. The physician stands 
behind the patient and the patient is asked 
to reach his right arm behind the physician 
and grasp her shoulder. By leaning back the 
physician elevates the patient's ribs. The phy
sician places her hands on the anterior and 
posterior rib cage as above. The patient in
hales fully and as he exhales, the physician 
bends over and compresses the patient's lat
eral rib cage with her chest. The patient in
hales fully and then at the end of exhalation 
the physician quickly released the compres
sive forces. 

3. Patient in knee-chest position with the phy
sician lifting upward if there is any visceral 
ptosis present. 

Techniques, as described, are useful in de-
congesting the liver with the removal of toxic 
waste products. The liver possesses a rich bed 
of lymphatic channels and venous vessels in the 
portal system. It is a pressure-sensitive organ and 
these manipulative techniques, through pres-
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sure-gradient changes, assist in moving lymph 
through the channels. 

Similar compressive techniques may be used 
for the spleen, also a pressure-sensitive organ. 
The spleen serves to store red and white blood 
cells and to remove damaged cells from circula
tion. It is an integral part of the immune system. 
Splenic pump techniques serve to assist patients 
who are in need of a heightened immune func
tion, i.e., in the presence of systemic infections, 
and, in some anemic patients, to increase the 
numbers of red cells in circulation. 

Both organs are fragile and care must be taken 
when performing these techniques. A splenic 
pump should not be performed on an enlarged 
spleen because of the danger of rupture. 
Compression of the rib cage in instances of hepa
titis may cause damage to the liver. 

Both Still and Ashmore urged use of the pal
mar surfaces of the fingers, not the tips of the 
fingers, when working with any of the abdomi
nal contents to thus avoid injury to the internal 
organs. 

In 198.3, Jean-Pierre Barral and Pierre Mercier 
published a text in Paris on visceral manipula
tion entitled Manipulations Vice'rales. In 1988, 
this was translated into English as Visceral Ma
nipulation. This text led to a renewed interest in 
direct treatment of the viscera. 

Four types of visceral motion are described 
based on the system which influences or controls 
that motion: 
1. Somatic nervous system 
2. Autonomic nervous system 
3. Craniosacral rhythm 
4. Visceral motility 

Motion of the neuromusculoskeletal system 
that occurs with activity such as walking, run
ning, or movement of the trunk brings about 
passive motion of the viscera. The viscera need 
to be mobile for this motion to occur. 

Motion under the control of the autonomic 
nervous system may be either direct or indirect. 
There are three major factors: 
1. Diaphragmatic motion—this causes indirect 

motion of the contents of both the thoracic 
and abdominal cavities. 

2. Cardiac motion—this directly affects the 
lungs, esophagus, mediastinum, and dia
phragm. 

3. Peristaltic motion—contractile waves of the 
hollow organs, lesser in effect than the others. 
Craniosacral rhythm involves fluctuation of 

the cerebrospinal fluid, which bathes the brain 
and spinal cord. Its pressure changes, as well as 
variations in the pressures exerted by the arterial 
and venous systems affect the functioning of all 
systems. 

Intrarectal and intravaginal techniques can be 
performed for the purpose of more direct manip
ulation of the pelvic viscera, as well as some mus
culoskeletal structures such as muscles and liga
ments. 

Visceral motility is described by Barral and 
Mercier as an "intrinsic, active motion." Each 
organ possesses this motion independent of ex
trinsic forces. This occurs in two phases, which 
Barral and Mercier name "expir" and "inspir". In 
"expir," the organs move toward the midline of 
the body, and during "inspir" they move away 
from the midline in a rotational manner. The 
rotations appear to occur around the axes of 
their embryologic origin. These motions may be 
related to the craniosacral rhythm. 

Visceral osteopathic diagnosis, as with so
matic diagnosis, is primarily palpatory. Each 
organ is evaluated for its motion characteristics. 
The mobility of the organs is assessed during 
inhalation and exhalation and by motion testing 
of the organ attachments. The inherent motility 
of each organ is assessed by palpation. Tempera
ture changes over the organ are also noted. 

The associated musculoskeletal stmctures are 
evaluated for evidence of dysfunctions. Viscero
somatic reflex findings and Chapman's points 
may be useful in diagnosis. Viscerovisceral re
flexes, somatovisceral reflexes, and abnormal 
sympathetic or parasympathetic influences all af
fect viscera. 

Osteopathic visceral manipulation is directed 
toward restoring normal mobility and motility 
of the involved organ, assuring normal lymph 
flow and circulation, establishing a normal cra
nial rhythmic impulse, and removing abnormal 
somatic or nervous influences on the viscera. 

M MESENTERIC LIFT 
This technique is useful in treating patients with 
a wide variety of gastrointestinal problems with 
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symptoms such as diarrhea, constipation, nau
sea, vomiting, and abdominal pain. Care must 
always be taken to assure a thorough examina
tion to rule out more serious conditions of the 
abdomen. 
1. Patient position: supine 
2. Physician position: standing on the patient's 

left side initially 
3. Technique: 

a. the physician reaches across the patient's 
abdomen and places the fingers on the 
right lower quadrant medial to the ASIS. 

b. The physician sinks the pads of his fin
gers into the abdomen until indirect con
tact is made with the cecum. The amount 
ol resistance is noted. 

c. Traction is directed toward the umbilicus 
and maintained until there is a sense lhat 
there is potential additional movement of 
the structure. 

d. The physician then repositions his hands 
to the right side of the abdomen between 
the iliac crest and the lower ribs at ap
proximately the mid-axillary line. 

e. The physician then uses the pads of his 
fingers to traction the ascending colon 
medially toward the umbilicus. The trac
tion is maintained until there is a release 
noted. Occasionally, peristalsis may be 
noted. 

f. The physician then moves his fingers to 
the upper right abdominal quadrant and 
tractions the hepatic flexure of the colon 
medially and obliquely downward to
wards the umbilicus. The same end point 
is used prior to moving to the next region. 

g. The physician then places his right hand, 
oriented transversely, in the epigastric re
gion. The ulnar edge of the hand is sunk 
into the region and can be assisted with 
the other hand in tractioning the trans
verse colon towards the umbilicus. The 
release should be noted prior to moving 
to the splenic flexure of the colon. 

h. The physician moves to the patient's right 
side. 

i. He then moves his fingers to the upper 
left abdominal quadrant and tractions the 
splenic flexure of the colon medially and 

obliquely downward toward the umbili
cus until release is noted, 

j. The physician then uses the pads of his 
fingers to traction the descending colon 
medially toward the umbilicus. The trac
tion is maintained until there is release 
noted. 

k. Then he reaches across the patient's ab
domen and places the fingers on the left 
lower quadrant medial to the ASIS. 

1. The physician reaches across the abdo
men and places the fingers on the left 
lower quadrant medial to the ASIS to 
traction on the sigmoid colon. 

m. The physician then places the pads of his 
fingers along a line oriented from the 
right ASIS to the left anterior axillary line 
where it crosses the rib cage. The fingers 
should be inferior and to either side of the 
umbilicus. Gentle pressure is gradually 
increased to introduce traction towards 
the right upper quadrant. This may be 
uncomfortable, so care must be taken. 

• E S O P H A G E A L R E L E A S E 

1. Patient position: supine 
2. Physician position: standing on either side 

of the patient at the level of the patient's chest 
3. Technique: 

a. With his cephalad hand, the physician lo
cates the tracheal cartilage just cephalad 
to the jugular notch. 

b. The thumb on the near side and the index 
finger on the far side are gently slid down 
either side of the trachea until contact is 
made with the esophagus. Asking the pa
tient to swallow may assist in locating it. 

c. A gentle pinch is exerted and the esopha
gus is held. 

d. The thumb and forefinger of the caudad 
hand are spread 3 to 5 centimeters apart, 
with the thumb just lateral and inferior to 
the xiphoid process on the patient's left 
side. Both fingers are then directed poste
rior and inferior to the lower rib cage on 
that side. 

e. The physician exerts cephalad traction 
with the hand lhat is at the patient's neck 
and toward the patient's feet with the 
other hand. 
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f. The physician can translate either or both 
hands laterally and determines the relative 
freedom for each. The physician holds in 
the direction of freedom until there is a 
release noted. 

Other techniques are beyond the purview of 
this text and can be obtained from books dedi
cated to this topic. 

• C A S E S T U D Y 

H.S. was a 25-year-old woman with a chief 
symptom of "irritable bowel syndrome." She had 
some of the classic symptoms of the condition, 
including episodes of pain and constipation, ap
parently alternating with watery loose stools that 
she described as diarrhea. She stated that these 
symptoms had been intermittent since she was 
13. 

A gastrointestinal workup, including radio
logical studies, failed to reveal any apparent 
cause. The patient had attempted use of various 
medications without any apparent success. 

Examination revealed normoactive bowel 
sounds and tenderness to palpation in all four 
quadrants. There were type II somatic dysfunc
tions in the lower thoracic spine, with Chap
man's points on the lateral right thigh. There 
was no abdominal rebound and the patient was 
afebrile. 

Treatment began with inhibition to the para
vertebral muscles in the thoracolumbar region 
as well as muscle energy and thrusting tech
niques to the somatic dysfunctions. A mesenteric 
lift was used with good release. The Chapman's 
reflex points were treated. The patient was en
couraged to drink several glasses of water per 
day and to maintain a balanced diet. 

Two weeks later she returned stating that she 
only had one episode of constipation that was 

not of the usual severity. She was again treated 
and followed-up in a month with marked im
provement. 

D i s c u s s i o n 

Irritable bowel syndrome (IBS) is a clinical con
dition that has not been related to a specific-
cause. The primary symptoms are constipation 
and abdominal discomfort and pain. Occasion
ally, it alternates with true diarrhea. Treatment 
with laxatives can lead to bloating, gas, and re
bound constipation. Water and bulk are impor
tant for more normal stool movement. Sympa
thetic output from the thoracic region reduces 
peristalsis and increases sphincter tone. 

Treatment of the thoracic spine is directed at 
reducing sympathetic outflow to the small and 
especially the large intestines. Chapman's re
flexes are typically found in cases of gastrointes
tinal dysfunction. 

The mesentery is a stretch sensitive organ and 
a cyclic loop of stretch-dysfunction-pain-sympa
thetic tone can occur. Pulling the mesentery in 
directions that bring it toward its attachments 
can reduce these stresses and assist in breaking 
the cycle. 
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HEENT Applications 
Eileen L. DiGiovanna, Donald E. Phykitt, and Mary-Theresa Eerris 

• HEADACHES 
Headache is a condition often seen by physi
cians. Most people suffer from headaches at 
some time during their lives and many people 
are significantly incapacitated by them. Millions 
of people treat themselves with over-the-counter 
medications such as acetaminophen or aspirin. 

The causes of headache are many and varied. 
Some are life-threatening, such as intracranial 
aneurysms or bleeding, meningitis, or have the 
potential to be such as hypertension. Thus, the 
physician must keep these in mind when treat
ing a patient with severe headaches. However, 
the majority of headaches are caused by muscle 
tension or migraine. A 28-year study at the 
Headache Unit of Montefiore Hospital found 
that 9 0 % of headache patients had migraine, 
tension headaches, or a combination of the two. 

Pathogenesis 
The brain itself is almost totally insensitive to 
pain. The scalp, arteries, muscles, mucous mem
branes of the sinuses, ear, and the teeth are all 
pain-sensitive structures. The crucial areas in the 
creation of headache are the suboccipital and 
upper cervical areas as well as the scalp. In the 
upper two cervical segments, the sensory fibers 
of the first three cervical segments are joined by 
the descending tracts of cranial nerves V, IX, and 
X. These three cranial nerves, along with the sec
ond cervical nerve, mediate the referral of exces
sive connective tissue tension in the cervical area 
as pain in the cranial vault or cephalgia. 

Intracranially, only the dura, its arteries, the 
large arteries at the base of the skull, and the 

venous sinuses are sensitive to pain. Connective 
tissue stresses that cause tension or drag on the 
dura create an environment for the development 
of migraine headaches. This occurs through a 
reflex vasospasm mediated through a biochemi
cal cascade with ensuing ischemia. 

Some types of head or facial pain are me
diated through three cranial nerves bearing sen
sory fibers—V, VI, and VII. Most notable among 
these are trigeminal neuralgia and Bell's palsy. 

Tension Headache 
Tension headaches are probably the most com
mon form of headache. These are generally of 
three types: 

1. Emotional 
a. Stress and associated anxiety 
b. Depression 
c. Anger, particularly unresolved conflicts 

2. Postural 
a. Occupational 
b. Postural imbalance 
c. Abnormal spinal curvatures 
d. Poor posture when seated or standing, es

pecially when forward-bent 
3. Muscle hypertonicity or fatigue 

a. Maintenance of a frown—affects the fron
talis muscle 

b. Bruxism—affects temporalis and masseter 
muscles 

c. General fatigue—decreases proper muscle 
support of head and neck 

Whe two or more components are involved, 
there are likely to be frequent, recurrent tension 
headaches. 
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Prolonged muscle contraction of scalp, face, 
and neck muscles is a major contributing factor 
in tension headache. This is often associated 
with reflex vasoconstriction of superficial ves
sels. The patient may experience a "band-like" 
pain around the head or pain in occipital region. 
The pain is usually bilateral and unaccompanied 
by nausea and vomiting. The upper cervical 
spine is often involved in head pain and must 
be evaluated in the headache patient. 

Migraine Headaches 
Migraine headaches are a frequently seen type 
of headache; however, many patients diagnose 
their headaches themselves as migraine head
aches, which are in reality tension headaches. 
Migraine headaches are usually recurrent, most 
often unilateral, throbbing, or pounding, and as
sociated with nausea or vomiting. The patient 
may experience some prodromal warming such 
as visual auras, blind spots, or auditory changes. 

One or more triggering factors, such as stress, 
certain foods, trauma, or hormone changes, usu
ally initiate the onset of the migraine leading to 
vasoconstriction and subsequent vasodilatation 
of the adrenergically innervated blood vessels at 
the base of the brain and in the meninges. 

Osteopathic Considerations and 
Evaluation 
The musculoskeletal system is intimately in
volved in tension and migraine headaches. The 
muscle involvement in tension headache is ob
vious and includes the muscles of the head and 
face, the cervical spine, and the upper thorax. 
Somatic dysfunction of the occipito-atlantal 
joint, the atlanto-axial joint, and C2 on C3 are 
frequent sources of headache. The levator sca
pula, with its attachments to the scapula and the 
cervical spine, and the trapezius must be consid
ered. Facial muscles may be the major source of 
head pain. The patient must be evaluated for 
bruxism, teeth grinding, or jaw clenching, which 
affects the temporalis and masseter muscles. 
Bruxism may lead to dysfunction of temporal 
bone motion or to problems with the temporo
mandibular joint. 

The patient with migraine headaches must be 
evaluated for a variety of cranial dysfunctions, 

especially temporal bone motion and side-bend
ing/rotation patterns. Dysfunctions of the upper 
thoracic spine may affect the sympathetic inner
vation to the blood vessels of the head. Somatic 
dysfunctions of the upper cervical spine are often 
related to migraine headaches. A combination of 
tension and migraine headache patterns is not 
uncommon. 

• THE TEMPOROMANDIBULAR 
JOINT 

Anatomy 
The temporo-mandibular joint (TMJ) is a syno
vial joint formed by the articulation of the con
dyle of the mandible with the mandibular (gle
noid) fossa and the articular tubercle of the 
temporal bone. The joint is divided into superior 
and inferior compartments by a fibrocartilagi
nous disk. The major motions of the TMJ are 
depression of the mandible (opening the mouth) 
and elevation of the mandible (closing the 
mouth). These motions are achieved by rotation 
of the condyle in the mandibular fossa, accom
panied by anterior or posterior glide on the artic
ular tubercle, respectively. Furthermore, the 
joint allows protraction, retraction, and side-to-
side glide of the mandible. 

The mandibular fossa is an oval depression 
in the temporal bone just anterior to the external 
auditory meatus. It is bounded anteriorly by the 
articular tubercle, laterally by the zygomatic pro
cess, and posteriorly by the tympanic plate. The 
close proximity of the mandibular fossa to the 
external auditory meatus allows fingers placed 
in the meatus of each ear to palpate condylar 
motion as it rotates and glides in the fossa. Occa
sionally, a small ridge of bone (the postglenoid 
tubercle) forms a prominence at the posterior 
border of the fossa. The shape of the mandibular 
fossa does not exactly conform to the mandibu
lar condyle. The articular disk molds the two 
surfaces together. 

The articular disk is fibrous and is molded to 
the bony surfaces. It is variable in thickness, 
being thinnest centrally. Its margins merge with 
the joint capsule. The disk is more firmly at
tached to the mandible than to the temporal 
bone. Therefore, when the head of the mandible 
glides anteriorly on the articular tubercle (as 

Pthomegroup

www.Pthomegroup.com


608 SECTION XI • SYSTEMIC CONSIDERATION 

when opening the mouth), the articular disk 
slides anteriorly against the tubercle. 

The fibrous capsule of the TMJ is loose. It is 
attached to the margins of the articular area on 
the temporal bone and to the neck of the mandi
ble. It is thickened laterally to form the temporo
mandibular ligament. This is a triangular ligament 
whose base attaches to the zygomatic process 
and the articular tubercle. Its apex is fixed to the 
lateral aspect of the neck of the mandible. The 
accessory ligaments of the TMJ are the styloman
dibular, sphenomandibular, and pterygomandibu
lar ligaments', none has any significant effect on 
joint movement. 

The innervation of the joint is mainly sup
plied by the auriculotemporal branch of the 
mandibular division of the trigeminal nerve. Ad
ditional fibers are supplied by the masseteric 
branch of the mandibular nerve. The vascular 
supply is derived from the superficial artery and 
the deep auricular branch of the maxillary artery. 

Movements of the TMJ result chiefly from the 
actions of the muscles of mastication—the tem
poralis, masseter, medial pterygoid, and lateral 
pterygoid muscles. The various movements of the 
TMJ result from the cooperative activity of sev
eral muscles, either bilaterally or unilaterally. 

1. Temporalis: Extensive fan-shaped muscle 
covering the temporal region. 

Origin: Temporal fossa and temporal fascia. 
Insertion: Coronoid process and anterior 
border of the ramus of the mandible. 
Actions: Elevates the mandible (closes the 
mouth) and retracts the mandible after clo
sure. 

2. Masseter: A quadrangular muscle that covers 
the coronoid process and ramus of the man
dible. It is easily palpated at the cheek when 
the teeth are clenched. 

Origin: Inferior margin and deep surface 
of the zygomatic arch. 

Insertion: Lateral surface of the ramus and 
corocoid process of the mandible. 

Actions: Elevates the mandible, clenches 
the teeth, and aids in protraction of the man
dible. 

3. Lateral pterygoid: A short, thick muscle 
with two heads of origin. 

Origin: Superior head—infratemporal 
surface of the greater wing of the sphenoid; 

inferior head—lateral surface of the lateral 
pterygoid plate. 

Insertion: Neck of mandible and the artic
ular disk. 

Actions: When contracted bilaterally, the 
lateral pterygoid muscles protract and de
press the mandible. When contracted unilat
erally they produce contralateral lateral glide 
of the mandible. 

4. Media l pterygoid: A thick quadrilateral 
muscle located deep to the ramus of the man
dible: it embraces the inferior head of the lat
eral pterygoid muscle. 

Origin: Deep head—medial surface of lat
eral pterygoid plate; superficial head— 
tuberosity of the maxilla. 

Insertion: Medial surface of mandible, near 
its angle. 

Actions: Contracting bilaterally, it assists 
in elevating and protracting the mandible; 
contracting unilaterally, it produces contra
lateral lateral glide of the mandible. 

Biomechanics 

Mandibular movements may be classified as bi
laterally symmetric or bilaterally asymmetric. 
Because the mandible is a single bone with two 
joints, movement through one joint cannot 
occur without a similar coordinating or dissimi
lar reactive movement in the other joint. Depres
sion, elevation, protraction, and retraction of the 
mandible are bilaterally symmetric motions be
cause they require similar motions in both joints. 
Lateral excursions (side-to-side movements) are 
bilaterally asymmetric, since there are dissimilar 
movements of the joints. 

Depression is a hinge-like rotation of the man
dibular condyle accompanied by simultaneous 
anterior glide of the condyles and articular disks 
on the articular tubercles. This is mainly pro
duced by the lateral pterygoid muscles. Some 
assistance is gained from the suprahyoid and in
frahyoid muscles. The axis of rotation is through 
the head of the mandible; the axis of glide is 
through the mandibular foramen. 

Elevation is the opposite of depression. The 
motion is achieved mainly through the actions 
of the temporalis and medial pterygoid muscles, 
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with assistance from the anterior fibers of the 
masseter. 

Protraction (protrusion) is motion that involves 
anterior glide of both condyles and articular 
disks along the articular tubercles. It is achieved 
through bilateral contraction of the medial and 
lateral pterygoid muscles. 

Retraction is a movement opposite that of pro
traction. It is produced by bilateral contraction 
of the horizontal fibers of the masseter muscles. 

Lateral excursion is movement that involves 
lateral glide of the ipsilateral mandibular con
dyle, accompanied by slight medial rotation of 
the contralateral condyle about the medial, shift
ing axis. It is achieved by unilateral contraction 
of the contralateral medial and lateral pterygoid 
muscles. 

Evaluation and Treatment 
TMJ dysfunction affects approximately 2 0 % of 
the American population, with a 3:1 female-to-
male preponderance. Pain associated with the 
temporo-mandibular joint was first described in 
the 1830s. The first treatment was an ostectomy. 

The cause of TMJ dysfunction appears to be 
a combination of various factors, including mal
occlusion, trauma, psychological or emotional 
status, the neuromuscular apparatus, and the 
general health of a patient. Internal derangement 
is another etiologic factor, described as an abnor
mal relationship of the articular disk to the man
dibular condyle, fossa, and articular eminence. 
Included in this category are perforation, frag
mentation, and displacement of the disk. 

Dental procedures such as forceful extrac
tions can be considered traumatic, and bruxism 
(teeth grinding) is seen as repeated microtrauma 
to the TMJ. Muscular imbalance is another etio
logic factor that may be a cause of or may be 
caused by malocclusion. Malocclusion may 
occur with the loss of a single tooth or several 
teeth, improper alignment of dentures, and other 
factors. 

Signs and Symptoms of Dysfunction 
The most common signs of TMJ dysfunction are 
clicking or popping sounds in the joint, pre-au-
ricular pain, limited jaw movements, and ten
derness on palpation. Additional frequently en

countered symptoms include jaw, ear, and facial 
pain, headache, masticatory muscle pain, fa
tigue, and tightness. Although not as common, 
the following symptoms have also been re
ported: swallowing difficulties, tinnitus, back
ache, mouth dryness, nervousness, sleep disor
ders, snoring, loss of balance, and mental 
disorders. 

Evaluation 

A thorough history is extremely important and 
must include trauma (not just to the head and 
neck), dental work, gum chewing, clenching or 
grinding of teeth, stress, psychological makeup, 
and postural habits. The TMJ stressor may be 
present for a long time before it manifests itself 
as a symptom. 

A complete physical must be performed and 
any possible organic causes ruled out. Muscle 
spasms, scoliosis, leg length discrepancies, 
arches of the feet, craniosacral motion, and so
matic dysfunctions must be evaluated. Asymme
tries of any postural mechanisms can be reflected 
at the TMJ. 

Examination of the TMJ should include the 
following: 

1. Observation of facial symmetry or asym
metry. 

2. Observation of a midline deviation of the 
mandible and palpation of the TMJ during 
opening and closing of the mouth. 

3. Measurement of the jaw opening. The aver
age adult opening is 40 mm. 

4. Assessment of joint noises—when a click oc
curs with mandibular opening. 

5. Palpation of the joint and surrounding areas 
for bony abnormalities and tenderness. 

6. Assessment of musculature—spasms, imbal
ance, etc. 

7. Evaluation of craniosacral motion, especially 
the temporal bones 

8. Palpation of the TMJ through the external au
ditory meatus, noting tenderness or deviation 
with motion (Fig. 111-1) . 

9. It is fairly common to find dysfunctions of 
the occipitoatlantal joint, C2, and C3. 

A dental examination is also essential for a 
complete evaluation of a TMJ dysfunction. 
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• FIG. 111-1 Evaluating T M J funct ion by observ ing 

tracking whi le palpating the joint t h r ough the auditory 

meatus . 

The neck should be examined as it is fairly 
common to find dysfunctions of the occipitoat-
lantal joint, C2, and C3. 

TMJ imaging may also be employed in the 
diagnostic evaluation. Magnetic resonance imag
ing is the procedure of choice for internal de
rangements and will demonstrate bony detail as 
well as soft tissues. 

Treatment 
The treatment of TMJ dysfunction has three 
components: 

1. Identifying and eliminating any treatable 
cause. 

2. Osteopathic manipulative treatment. 
3. Prescribing an exercise regimen for the pa

tient to use at home. 

Conservative treatment following these 
guidelines should be used before any considera
tion of surgical intervention. 

Inter-occlusal stabilization devices, also 
known as splints or appliances, may be helpful. 
Repositioning is accomplished over several 
months and involves frequent readjustments as 
the muscles relax and the mandible shifts. 

Osteopathic Manipulative 
Techniques 
Muscle Energy Techniques 
Muscle energy techniques are designed to treat 
and relax the various muscles of mastica
tion—those that open and close the jaw, and 
those that move it from side to side. 

• FIG. 111-2 Musc le energy treatment for muscles that 

close the jaw. 

1. Patient position: supine. 
2. Physician position: seated at the head of the 

table. 
3. Technique: 

a. To treat the muscles that close the jaw, 
ask the patient to open her mouth. Place 
two fingers on the patient's chin. Ask her 
to attempt to close her mouth against your 
resistance (Fig. 111-2) . Repeat three 
times. 

b. To treat the muscles that open the jaw, 
ask the patient to close her mouth. Place 
two fingers on the patient's chin. Ask her 
to attempt to open her mouth against your 
resistance (Fig. 111-3) . Repeat three 
times. 

c. To treat the muscles that move the jaw 
laterally, ask the patient to move her jaw 
away from the affected side. Place two fin
gers on the side of her jaw, and ask her 

• FIG. 111-3 Musc le energy treatment for muscles that 

open the jaw. 
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• FIG. 111-4 Musc le energy treatment for muscles that 

move the jaw laterally. 

to move her jaw back against your fingers 
as you provide a resistance (Fig. 111-4) . 
Repeat three times, attempting to move 
the jaw through its restriction. 

Counterstrain technique 
1. Patient position: supine. 
2. Physician position: seated at the head of the 

table. 
3. Technique: 

a. One finger monitors the tender point in 
the muscle. 

b. The patient is asked to relax her jaw. With 
the other hand the physician moves the 
jaw toward the affected side until the point 
is no longer tender (Fig. 111-5) . 

c. This position is held for 90 seconds. The 
jaw is then returned to the neutral position. 

Stretching the pterygoid muscles 
In some cases of TMJ dysfunction, the pterygoid 
muscles are hypertonic. These muscles can be 

• FIG. 111-5 Counterstrain treatment for tender point 

in the right masseter muscle. 

passively stretched by applying pressure with a 
gloved finger inside the mouth. The finger is 
gently slid along the muscle, massaging and 
stretching it. Inhibition of tender points in these 
muscles may also be used. 

Cranial treatment 

Because the temporal bone is intimately involved 
in most TMJ cases, it must be evaluated and 
treated for any motion restriction found (see Sec
tion X, Cranial Osteopathy). Because the motion 
of the sacrum is closely related to motion of the 
cranium, evaluation and treatment of the sacrum 
may provide important help as well. 

• NASAL SINUSES 
The nasal sinuses include four pairs of aerated 
cells in the bones of the skull, named after the 
four bones in which they are located: frontal, 
sphenoid, ethmoid, and maxillary. These sinuses 
are lined with epithelium similar to that of the 
nasal passages. This epithelium contains goblet 
cells that secrete mucus, which is normally mod
erately thin and clear, and ciliated cells whose 
purpose is to move the secretions out of the si
nuses into the nasal passages, assisted by gravity. 

The frontal sinuses drain primarily by gravity; 
the ethmoid, sphenoid, and maxillary sinuses 
rely heavily on the ciliated cells that line them 
to move mucus toward the nasal passages. The 
lining of the sinuses is subject to the same irri
tants, allergens, and infections that involve the 
upper respiratory mucosa. 

Edema or tenacious mucus as well as slowing 
of ciliary movement, as is caused by tobacco 
smoking, may affect the discharge of secretions 
out of the sinuses. Secretory fluids build up, the 
passage of air is blocked, and unequal pressures 
result, leading to pain. This pain may be located 
over the sinuses in the forehead, the orbits, or 
the cheeks, and may be referred via reflexes to 
the occiput and neck, the teeth, the temples, or 
the ears. 

Sympathetic innervation to the sinuses arises 
in the upper thoracic area and passes through 
the cervical ganglia. The upper thoracic and cer
vical areas should be evaluated for the presence 
of somatic dysfunction, and any dysfunction 
found should be treated. Probably the most con-
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sistent mechanical finding associated with sinus
itis is occipitoatlantal dysfunction, which re
quires treatment for relief. 

The osteopathic treatment of sinusitis has sev
eral goals: to relieve obstruction and pain; to 
improve venous and lymphatic flow from the 
area; to affect reflex changes; and to improve 
mucociliary clearance. Several manual tech
niques have been designed to aid in achieving 
these goals. Although only one set of sinuses may 
produce pain, the entire series of techniques 
should be performed to assist drainage of all the 
sinus areas. 

Treatment Techniques 
The positions of patient and operator, described 
below, are identical for all the techniques: 

1. Patient position: supine on the table, with 
her eyes closed, and relaxed. 

2. Physician position: seated comfortably at 
the head of the table. 

Direct Pressure and "Milking" 
Pressure may be applied directly with the 
thumbs over the frontal sinuses. The pressure 
is gradually increased and released in a gentle, 
rhythmic motion, never hard enough to cause 
severe pain. The cycle is repeated several times 
(Fig. 111-6) . 

The thumbs are then placed side by side in 
the center of the forehead and, with gentle pres-

• FIG. 111-6 Direct pressure appl ied over the frontal 

s inuses. 

sure downward, are moved laterally toward the 
temples. At the edge of the temporal fossae the 
thumbs are directed caudad to the zygoma. This 
cycle is repeated six or eight times. 

For the supraorbital notch, gentle pressure 
may be applied over the supraorbital notch; then 
the thumbs are swept along the eyebrow ridge 
bilaterally (Fig. 111-7) . 

For the maxillary sinuses, the same technique 
can be applied to the maxillary sinuses. Pressure 
is applied over the sinuses with the thumbs. The 
nasal passages are "milked" by beginning with 
the thumb on each side of the nose and pressing 
down while sweeping the thumbs laterally along 
the maxilla (Fig. 111-8) . 

In the temporal areas, direct pressure may be 
applied over the temporal areas by gently placing 
the thenar eminences in the temporal fossae bi
laterally and compressing these areas between 
the hands. Pressure is applied and released in 
gentle, rhythmic motions (Fig. 111-9). 

Indirect Pressure 
The fingers of the operator's hands are interlaced 
and laid palm up on the table under the patient's 
head. The thenar eminence of each hand is 
placed against the patient's head laterally on the 
occiput. Gentle, rhythmic pressure is applied to 
the head by pressing the hands together and re
leasing them. A counterstrain technique is ap
plied in the same manner. The pressure is main-

• FIG. 111-7 Gentle pressure applied over the supraor

bital notch. 
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tained for 90 seconds, then released very slowly. 
A similar technique involves cupping the occiput 
in one hand and placing the heel of the other 
hand in the center of the patient's forehead, com
pressing the head between the two hands in a 
gentle, rhythmic motion. 

Counterstrain Techniques: 
In the maxillary sinuses, the tender points are 
over the infraorbital nerves. An effective 
counterstrain technique for the maxillary sinuses 

• FIG. 111-10 Counterstra in technique for the maxil

lary sinuses. 

is to interlace the fingers above the bridge of the 
nose with the thenar eminences resting on the 
lateral curve of the zygoma. Pressure through the 
thenar eminences, in a compressing and lifting 
motion, is maintained for 90 seconds, then re
leased (Fig. 111-10) . 

Supraorbital tender points are located near the 
site of the supraorbital nerves. One arm rests on 
the patient's forehead, lightly pulling it superi
orly, and, with fingers of the other hand pinch
ing the bridge of the nose, the examiner distracts 
the nose caudad (Fig. 111-11) . 

• FIG. 111-11 Counterstra in technique for supraorbital 

tender points. 

• FIG. 111-8 Pressure applied over the maxillary s i

nuses. 

• FIG. 111-9 Direct pressure appl ied over the temporal 

areas. 
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• NASAL PASSAGES 
The nasal passages function as passageways for 
air to enter the respiratory system and for olfac
tion. The air is warmed, humidified, and filtered 
as it passes through them. A mucus blanket, se
creted by goblet cells, covers the nasal mucosa, 
which is heavily ciliated. The mucosa requires a 
balanced autonomic nervous system in order to 
function properly. The blood vessels, which 
function to warm the air, rely on the sympathetic 
nervous system to create the necessary amount 
of dilation. 

The nasal passages are subject to inflamma
tion from irritants, viral and bacterial infection, 
and allergens. The inflammatory process initi
ates a production of thin, watery mucus leading 
to rhinorrhea. In some infectious processes, the 
mucus later becomes thick and tenacious, fre
quently colored green or yellow, especially in 
bacterial infections. The turbinates swell and 
block the nasal passages, making inhalation 
through the nose difficult. 

Treatment of these inflammatory processes 
may include osteopathic manipulation. Lym
phatic drainage of involved channels, especially 
the deep lymphatic chain, may be assisted 
through "milking" of the chains bilaterally. Be
cause some of the lymph drains directly into the 
retropharyngeal area, treatment of the pharynx 
should be undertaken. 

Techniques for Drainage of the 
Nasal Passages 
The nasal passages are milked by the examiner, 
who places the thumb of the right hand on the 
left side of the patient's nose and the left thumb 
on the right side of the nose, the thumbs crossing 
above the bridge of the nose. Pressure is applied 
alternately by each thumb, moving down the 
length of the nose (Fig. 111-12) . This is per
formed several times, then the thumbs are re
versed and a sweeping motion is made bilaterally 
down the sides of the nose and out over the 
maxillae. 

• THROAT/PHARYNX 
The nasopharynx is the area above the soft palate 
and at the base of the nasal passages. The oro-

• FIG. 111-12 S inus dra inage technique for nasal 

congest ion. 

pharynx is the area posterior to the oral cavity 
from the soft palate down to the hyoid bone. 
Below the hyoid to the larynx is the laryngopha-
rynx. The nasopharynx and laryngopharynx are 
lined with pseudostratified, ciliated epithelium 
while the oropharynx and the oral cavity are 
lined with stratified epithelium. 

The palatine tonsils lie in fossae at the lateral 
edges of the soft palate. These are made up of 
lymphoid tissue. Adenoids are lymphoid tissue 
in the nasopharynx and on the posterior tongue. 
The tonsils and adenoids will enlarge in the pres
ence of infectious processes as the immune sys
tem is called to combat the infection. 

Infection, either viral or bacterial, is the most 
common of all pathological processes in the pha
ryngeal areas. While antibiotics are commonly 
used to fight bacterial infections, viral infections 
should not be treated with antibiotics. Osteo
pathic manipulation is helpful to assist in the 
treatment of both bacterial and viral pharyngeal 
infections. 

Techniques 

Balancing the autonomic nervous system should 
be performed to assure proper circulation to the 
pharyngeal tissues. Both the upper cervical area 
and the upper thoracic area should be treated 
for any somatic dysfunctions found. 
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1. Lymphatic drainage: The anterior cervical 

chains should be assisted by "milking" the 
cervical chains from superior to inferior to 
move the lymph toward the large collection 
system in the thorax. One side should be 
treated at a time to assure that bilateral 
compression of the carotid sinus does not 
occur. 

2. Hyoid,/tracheal motion: The physician gently 
grasps the hyoid bone between the thumb 
and forefinger and moves it from side to side, 
gently stretching the muscles and fascia of 
the anterior throat. The physician moves the 
fingers from the hyoid to the trachea and con
tinues the side to side motion. This is per
formed rhythmically up and down the ante
rior throat. This stimulates blood circulation, 
assists lymph circulation and free any tense 
tissues in the area for greater comfort. 

3. Lymphatic drainage should not be attempted 
in the presence of very large cervical glands 
nor should it be used for infectious mononucle
osis (Epstein-Barr viral infection). 

• MIDDLE EAR 
The middle ear is separated from the external 
canal by the tympanic membrane. It contains 
the three tiny ossicles: the stapes, malleus, and 
incus. The cavity is air filled. Sound is transmit
ted through the middle ear to the cochlea of the 
inner ear and from there to the brain for interpre
tation. It is lined by the same ciliated epithelium 
as the respiratory system. 

The middle ear is connected to the nasophar
ynx by the Eustachian tube, which lies partially in 
the temporal bone and is partially a cartilaginous 
tube. This tube only opens during swallowing 
or yawning and serves to maintain a balance be
tween the air pressures in the middle ear and in 
the nasopharynx. 

The most common pathology of the middle 
ear is otitis media. This may be of bacterial origin 
in which case the middle ear fills with infected 
fluid that is usually opaque. The level of this 
fluid may be seen behind the tympanum. The 
tympanum itself will be inflamed, swollen, and 
tense. The cone ojlight will not be present during 
the physical examination. 

Serous otitis media occurs most frequently in 
children. In these cases, the middle ear is filled 

with serous secretions, again creating a fluid 
level seen behind the tympanum. The tympa
num will be taut but generally not inflamed. This 
condition is often the result of restricted opening 
of the Eustachian tube so that secreted fluids are 
unable to drain from the middle ear. 

Either type of otitis media has the potential 
risk of rupture of the tympanum, which may 
result in scarring and decrease or loss of hearing 
in the affected ear. To prevent the rupture, small 
tubes are often inserted through the tympanum 
of children to allow for fluid drainage. Antibiot
ics are necessary to clear the infectious process. 

Osteopathic manipulation has proven effec
tive in the treatment of otitis media to allow for a 
natural drainage of fluid through the Eustachian 
tubes. 

Galbreath Technique 

The Galbreath technique, also known as the jaw 
lift, assists in the opening of the Eustachian tube. 
It is effective in otitis media and also in treating 
the stuffiness of the ear often experienced by 
airline passengers, especially if it persists despite 
swallowing and yawning. 

1. Patient position: supine. 
2. Physician position: standing at the patient's 

side opposite the affected ear. 
3. Technique: 

a. The physician grasps the angle of the jaw 
on the contralateral side. 

b. The jaw is gently lifted toward the ceiling 
and pulled toward the physician. 

c. This position is held for several seconds 
and then the jaw is released. The patient 
may notice a popping sound in the ear as 
this is performed. 

d. This is repeated approximately six times. 

Temporal Bone 

Because the medial third of the Eustachian tube 
lies in the temporal bone, it is important to free 
the motions of this bone. Osteopathy in the cra
nial field provides several techniques to assure 
that the motions of internal and external rotation 
of the temporal bone are free and symmetrical. 
Either direct or indirect techniques may be used. 
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Muncie Technique 
The Muncie technique is sometimes referred to 
as finger surgery. The physician's gloved fingers 
are inserted into the patient's mouth, with one 
finger being placed at the opening of the Eusta
chian tube. Structural adhesions may be broken 
up and/or tenacious mucus removed from the 
opening of the tube. 

This technique is beneficial when other tech
niques have failed to provide relief from otitis 
media. It is also useful in patients with chronic 
symptoms of ear stuffiness, pain with altitude 
changes, vertigo or tinnitus. 

• INNER EAR 
The structures of the inner ear lies within the 
temporal bone. They function both in hearing 
and in maintaining body balance. Any condition 
affecting the inner ear may result in hearing loss, 
hyperacusis, tinnitus, or vertigo. 

Osteopathic treatment for any of the above 
relies heavily on treatment of the temporal bone. 
Normal circulation to the ear and normal lym
phatic drainage of the ear must also be consid
ered and treated. 

• CASE 1 
J . J . , a 2-year-old child, was seen in the clinic 
with a history of recurrent ear infections over the 
past year. There had been at least five episodes of 
ear pain with the child pulling at the affected 
ear, most often the right, but with two episodes 
in which both ears were infected. The child had 
been treated with antibiotics. Decongestants had 
been used for the past two episodes. The pedia
trician was now recommending the insertion of 
tubes through the tympanum to prevent future 
ear infections and the danger of hearing loss. J . J . 
was on preventive antibiotics at the time of the 
visit, a course to be taken for 3 months. The 
parents did not want the surgery and were ask
ing for some other form of treatment. Other than 
the ear infections, the child had been healthy 
except for one bout of bronchitis a year ago. 

On physical examination, J . J . was a healthy-
appearing child with all growth parameters 
within normal limits. The ear canal was clean; 
the tympanum was somewhat taut with a fluid 
level about a third of the way up the tympanum. 

The nose and throat showed no inflammation, 
swelling of the turbinates, or enlargement of the 
tonsils. The heart and lungs were normal. Hear
ing did not appear to be affected—the child re
sponded to his name when it was whispered be
hind him. On structural examination, he was 
found to have C2 F S R R R , T4FS L R L , an internally 
rotated temporal bone on the right, and external 
rotation of the left. There was mild condylar 
compression of the occiput. 

The diagnosis was chronic serous otitis 
media. After a discussion with the parents, it was 
decided to try a series of osteopathic manipula
tive treatments before opting for the surgery. 

The child was treated with the Galbreath 
technique bilaterally, myofascial release to the 
cervical spine, lymphatic pump to the thorax, 
and cranial treatment of the temporal bones and 
release of the condylar compression. 

J . J . was treated weekly for 1 month and then 
every 2 weeks for 2 months, with follow-up ex
aminations and treatment monthly for 3 months. 
During this time he completed his course of anti
biotics. The fluid was reabsorbed by the fourth 
visit and did not return during the course of 
treatment. The mother called during the eighth 
month after institution of the osteopathic manip
ulative treatment to report that J .J . had not had 
any further occurrences of ear infections and was 
no longer on any medication for the otitis media. 

Discussion 
Otitis media responds well to maintaining an 
open Eustachian tube, which can be facilitated 
by osteopathic manipulation. The Galbreath 
technique, or jaw lift, is useful in this regard. 
Because a portion of the Eustachian tube lies in 
the temporal bone, this bone must be kept func
tioning normally, i.e., internal and external rota
tion in conjunction with the normal cranial 
rhythmic impulse. The circulation to the ear and 
the normal flow of the lymphatics to and from 
the ear must be considered when formulating a 
treatment plan. 

• CASE 2 
D.T., a 34-year-old secretary, presented with a 
symptom of nasal stuffiness, a sore throat, and 
pain in the left ear of 2 days' duration. She was 
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requesting an antibiotic. She stated she had a 
similar condition 6 months previously that had 
been treated with erythromycin. Her medical 
history was pertinent for frontal headaches every 
spring with associated postnasal drip. She had 
a surgical history of appendectomy 3 years previ
ously. She admitted to an allergy to penicillin 
and shellfish. She was on no medications other 
than a daily multivitamin and zinc lozenges for 
her throat taken the past 2 days. 

Physical examination showed a healthy-ap
pearing woman with hyperemic, swollen turbi
nates of her nose, a slight, clear nasal discharge, 
and mild redness of the throat. The ears showed 
no inflammation with a normal tympanic cone 
of light. Her lungs were clear to auscultation. On 
structural examination, a somatic dysfunction 
of the occipitoatlantal joint was diagnosed as 
FS L R R . 

A common cold was diagnosed and it was 
explained to her why an antibiotic would not be 
helpful at this time because of the viral nature 
of a cold. She was instructed on the benefits of 
drinking sufficient fluids and getting plenty of 
rest. She was treated osteopathically with myo
fascial techniques to the cervical and upper tho
racic spine and facilitated positional release to 
the OA somatic dysfunction. A lymphatic pump 
was used in conjunction with anterior cervical 
drainage to assure good movement of the lymph 
from the throat to the thoracic channels. Sinus 
drainage and nasal passage drainage were per
formed to relieve sinus and nasal congestion. 
The Galbreath technique was used to assure that 
the Eustachian tube would permit drainage from 
the middle ear and prevent congestion there. 

Discussion 
Patients often request antibiotics to treat the 
common cold. They often assume a sore throat 

is a bacterial infection, when it is more often of 
viral origin. Osteopathic manipulation is ideal to 
make patients more comfortable as well as to 
assist their own immune system in fighting off 
the infection. The lymphatic system is a major 
part of the immune response and the movement 
of lymph is important. Fluids and rest assist the 
patient in the recovery process. Opening the 
nasal passages and assisting drainage from the 
sinuses make the patients more comfortable and 
prevent infected material being trapped in the 
sinuses. Ear pain is often caused by inflamma
tion of the throat in the region of the opening 
of the Eustachian tube into the nasopharynx. As
sisting the patient in opening the tube helps keep 
pressure balanced in the middle ear so that there 
is not an increased pressure leading to pain and 
stuffiness of the ear. Ideally, the patient should 
be treated in a day or two, especially if no im
provement is noted. 

REFERENCES 

Berkowitz BKB, Moxham BJ. A Textbook of Head and Neck 
Anatomy. Chicago: Yearbook Medical Publishers, 1988. 

Blood SJ. The craniosacral mechanism and the temporoman
dibular joint. ] Am Osteopath Assoc 1986;86:56-59. 

DiGiovanna EL, Schiowitz S. An Osteopathic Approach to Di
agnosis and Treatment, 2nd ed. Philadelphia: Lippincott-
Raven, 1997. 

Downs JR. Treating TMJ dysfunction. Osteopath Phys, 1976; 
106-113. 

Goulet JP, Clark PT. Clinical TMJ examination methods. J 
Calif Dent Assoc 1990;18:25-33. 

Hasso AH, Christiansen EL, Alder ME. The temporomandib
ular joint. Radiol Clin North Am 1989;27:301-314. 

Jones LH. Strain and Counterstrain. Indianapolis: American 
Academy of Osteopathy, 1981. 

Kuchera ML, Kuchera WA. Osteopathic Considerations in Sys
temic Dysfunction. Columbus, OH; Greydon Press, 1994. 

Royder JO. Structural influences in temporomandibular joint 
pain and dysfunction. J Am Osteopath Assoc 1981;80: 
60-67 . 

Ward RC. Foundations for Osteopathic Medicine, 2nd ed. Phila
delphia: Lippincott Williams & Wilkins, 2003. 

Pthomegroup

www.Pthomegroup.com


C H A P T E R 

Pulmonary Applications 
Eileen L. DiGiovanna and Sonia Rivera-Martinez 

The lower respiratory system includes the tra
cheobronchial tree, the lungs and their pleural 
covering, the pulmonary circulatory system, and 
the autonomic and visceral innervation to these 
structures. All of these visceral structures are en
closed in the bony thoracic cage—ribs, thoracic 
spine, clavicles, sternum—with their fascia and 
muscles and the muscular diaphragm separating 
the upper thoracic cavity from the lower abdom
inal one. 

Osteopathic manipulation adds a markedly 
different and significantly effective dimension to 
the treatment of the pulmonary patient. Treat
ment of chronic pulmonary disease can be par
ticularly challenging to the physician. The ability 
to assist respiration through manual contact with 
the musculoskeletal structures of the thoracic 
cage is an important adjunct to the osteopathic 
physician in treating acute and chronic condi
tions of the pulmonary system. 

The process of breathing consists of two 
phases: inhalation and exhalation. Inhalation 
brings oxygenated air from the outside into the 
upper and then the lower respiratory tract. The 
air is cleansed of particulate matter and warmed 
in the upper respiratory tract. The air passes 
through the trachea, the bronchopulmonary 
tree, and into the alveoli of the lungs. Oxygen 
passes through the alveoli into the pulmonary 
circulation where, via erythrocytes, it is carried 
throughout the body. Also in the lungs, carbon 
dioxide in particular is removed from the blood 
and passes out of the body during the exhalation 
phase. This entire process is respiration. 

Respiration uses not only the upper and lower 
respiratory tracts but also a large segment of the 

body's musculoskeletal system including the 
ribs, sternum, clavicles, thoracic (and to a lesser 
extent the lumbar) spine, the multiple muscles 
attached to these skeletal structures, the thoracic 
diaphragm, connected fasciae, ligaments and 
tendons. Osteopathic manipulation plays a sig
nificant role in the maintenance of these struc
tures for optimum function in the work of respi
ration. 

• SOMATIC DIAGNOSIS OF 
PULMONARY DISEASES 

Osteopathic somatic dysfunction diagnosis may 
be a valuable tool in identifying the presence of 
pulmonary pathology. Numerous studies have 
been performed over the years to find the best 
somatic predictors of respiratory disease. Myron 
Beal reviewed many previous studies and also 
reported one of his own. The most consistent 
findings were at T 2 - T 7 , with significant repre
sentation at C 2 - C 3 . Beal found somatic dys
function of two or more adjacent vertebrae in 
this region, deep muscle splinting, and resis
tance to compressive springing of the involved 
area. These areas represent viscerosomatic re
flexes from the lung to the soma and are useful 
as diagnostic findings by the osteopathic physi
cian. It is in these areas that autonomic innerva
tion to the lower respiratory tract passes from 
the spinal cord through the musculoskeletal 
structures or lies in associated ganglia. When the 
findings noted here are resistant to treatment, 
the physician must be suspicious of pulmonary 
pathology. 

The presence of myofascial tender points, 
known as Chapman's points, may also assist in 
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the diagnosis of pulmonary disease. The Chap
man's points for the lungs are found near the 
sternum in the fourth and fifth intercostal 
spaces. 

• EVALUATION 
When evaluating the pulmonary patient, it is 
also important to evaluate all components in
volved in respiration, including rib motion, abil
ity of the spine to straighten during inhalation 
and curve with exhalation, diaphragmatic mo
tion, and accessory muscles of respiration such 
as the scalenes, sternocleidomastoids, and ab
dominal muscles. 

The thoracic diaphragm must be properly 
domed to allow for its maximum excursion. An 
increase in the workload of the diaphragm may 
strain the attachments on the ribs and the thora
columbar junction. From the tension, the lum
bar lordosis is increased and the diaphragm is 
flattened and spastic. Because the diaphragm is 
responsible for moving air into and out of the 
lungs, a decrease in its excursion prevents opti
mum exchange of essential gases. 

Besides the proper functioning of the muscles 
and bony structures, other components neces
sary for healthy tissues include: 

1. Good arterial supply 
2. Motor and sensory innervation 
3. Adequate biochemical environment 
4. Free venous and lymphatic return 

• BRONCHITIS AND PNEUMONIA 
The benefits of osteopathic manipulation in viral 
influenza was demonstrated in 1918 when, for 
the first time, statistical records were kept of pa
tients who received osteopathic treatment as op
posed to those who received standard medical 
care of the time. A severe outbreak of Spanish 
influenza occurred that year. Antibiotics were 
not available to treat the bacterial pneumonia 
that was a common complication of the viral 
condition. Kuchera and Kuchera note in Osteo
pathic Considerations in Systemic Dysfunctions that 
of the more than 100,000 persons who received 
osteopathic manipulation while being treated for 
the influenza, there was only a 0 . 2 5 % mortality 
rate. This is quite significantly lower than the 
estimated 5% overall mortality rate for those re

ceiving only standard medical care at the time. 
Of persons in whom pneumonia developed as a 
complication, the mortality rate of those medi
cally treated was between 3 0 % and 6 0 % ; for 
those who received osteopathic care, it was 1 0 % . 

Both bronchitis and pneumonia are generally 
infectious in nature, either bacterial or viral. In 
bronchitis, the bronchial tree is the structure af
fected, and in pneumonia, the infection is in the 
parenchyma of the lungs. Although the exact 
cause and the manifestations may differ, the 
goals of treatment are relatively the same in any 
of these conditions: 

1. To improve venous and lymphatic flow 
2. To improve arterial circulation to carry im

mune system products to the lungs 
3. To ease removal of accumulated bronchial se

cretions and phlegm. 
4. To decrease the workload of breathing 

Osteopathic manipulation should address 
these goals to assist the body's fight against infec
tion. 

Various forms of lymphatic pump or thoracic 
pump will aid in improving venous and lym
phatic flow as well as favorably affecting arterial 
circulation. Rib-raising techniques may be used 
to free bronchial secretions so they may be more 
easily expectorated and to normalize sympa
thetic innervation to the lung. The workload of 
breathing may be decreased by improving the 
compliance of the thorax—that is by freeing the 
ribs, vertebrae, clavicles, and sternum to restore 
the intrinsic elastic forces in the thorax. 

The thoracic diaphragm may be re-domed by 
standing behind the seated patient, reaching 
around the chest, and curling the finger pads 
under the anterior inferior border of the rib cage. 
The patient is asked to exhale slightly as the fin
gers are gently pressed into the soft tissues. He 
is then asked to inhale deeply as the physician 
resists descent of the diaphragm. As the patient 
exhales again, the finger pads are pressed more 
deeply under the border of the rib cage and inha
lation repeated. This is performed several times, 
moving the finger pads from medial to lateral 
slightly with each exhalation. 

• BRONCHIAL ASTHMA 
Bronchial asthma represents a group of symp
toms of various causes. The lungs of asthmatics 
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are highly sensitized and react to such varied 
stimuli as allergens, irritants such as strong odors 
or fumes, emotion, and exercise. Whatever the 
trigger, the asthmatic attack is manifested 
through an inflammatory response, including 
spasm of the bronchioles, edema of the mucous 
membrane, and increased production of thick, 
tenacious mucus. These three incidences create 
difficulty in emptying air out of the alveoli, with 
resultant dyspnea and a wheezing sound, or 
crackles throughout the lung fields, on exhala
tion. The patient generally will brace himself 
with his arms and use the accessory muscles of 
respiration to assist his breathing. In severe 
cases, hypoxia occurs and the patient may ex
hibit cyanosis of the lips. 

In treating an acute attack of asthma, it is 
essential to address the patient's immediate 
needs. Indicated medications should be given 
first and a nebulizer used as needed. Hydration 
is very important, because there is a great loss of 
fluids due to the rapid respiration. As respiration 
quiets, the osteopathic treatment can begin with 
seated rib raising techniques or some myofascial 
to the thoracic region, both useful in assisting 
the patient's respiratory efforts and loosening 
mucous plugs. Balanced ligamentous tension 
techniques are suitable for use during the acute 
phase. 

Between acute attacks, it is important to treat 
all components of the respiratory system. In par
ticular, all viscerosomatic reflex areas should be 
treated to prevent possible abnormal autonomic 
feedback to the lungs. Freeing the occipitoatlan-
tal joint may treat possible increased vagal in
volvement. 

Because of the emotional involvement in 
asthma as an etiologic factor and the fear elicited 
by the dyspnea, the very act of placing the hands 
on the patient will have beneficial effects and 
serve to calm him as you treat. This alone can 
be a significant therapeutic factor. 

• CHRONIC OBSTRUCTIVE 
PULMONARY DISEASE 

As a result of cigarette smoking and air pollution, 
chronic obstructive pulmonary disease (COPD) 
has become a major cause of pulmonary illness 
in the world today. It is of insidious onset and is 

devastating to its victims. Dyspnea may become 
quite significant and require frequent to constant 
use of an oxygen tank. As dyspnea increases, 
physical activity is curtailed. Chronic bronchitis 
produces large amounts of thick mucus, and em
physema produces lesser amounts. 

Musculoskeletal changes occur during the 
course of the disease. The chest assumes a barrel 
shape in which the anteroposterior (AP) diame
ter equals the transverse diameter. The accessory 
muscles of respiration gradually hypertrophy. 
Hypertrophic scalene muscles may impinge on 
neurovascular structures passing between or 
near them. Rib motion is markedly restricted and 
eventually contributes to the dyspnea. The tho
racic spine becomes kyphotic and immobile. 
Motion of the diaphragm is restricted. 

Osteopathic manipulation contributes to the 
overall well-being of the patient, even though 
the basic pathophysiology may not be reversible. 
The thoracic spine is treated to restore mobility 
and to address the viscerosomatic reflex changes 
in the upper thoracic spine. Rib motion may be 
improved with muscle energy or counterstrain 
techniques as well as myofascial techniques to 
relax hypertonic thoracic muscles. Fascial re
lease and re-doming of the diaphragm should 
be performed. Thoracic pumping will improve 
lymphatic flow and the expectoration of tena
cious mucus. 

It is best not to use thrusting techniques on 
these patients. Many COPD patients have been 
on heavy doses of corticosteroids, which predis
poses them to having osteoporosis. Caution 
should be observed in performing the thoracic 
pump and in directing pressure onto the ster
num rather than the ribs. 

The cervical spine should be treated, with at
tention given to the accessory respiratory mus
cles. The clavicles should be freed and any ster
nal restrictions, including the angle of Louis, 
treated. Upper extremity motion restriction may 
be found in chronic lung disease. Spencer tech
niques free the upper extremity range of motion 

After osteopathic manipulation, COPD pa
tients frequently report subjective increase in 
their sense of well-being and sleep better at 
night. They experience less effort breathing and 
improved physical functioning. 

Pthomegroup

www.Pthomegroup.com


CHAPTER 1 1 2 - P U L M O N A R Y APPLICATIONS 621 

• CASE 1 

A.L. was a 78-year-old man with a history of 
long-term heavy smoking who presented to the 
clinic with symptoms of shortness of breath, 
often without exertion, but limiting even slow 
walking. He was required to sleep in an almost 
upright position on multiple pillows. The patient 
was specifically requesting osteopathic manipu
lation, which he had heard might help him. A 
pulmonologist already diagnosed moderately se
vere chronic obstructive lung disease in A.L. as a 
result of his earlier smoking habit. He sometimes 
was forced to use an oxygen tank when the 
weather was hot or when he wanted to travel 
more than a short distance. Bouts of coughing 
would be productive of thick mucus. 

On physical examination, he appeared mod
erately distressed with a rapid respiratory rate. 
A.L.'s thorax was "barrel-chested," with the an
teroposterior diameter of his chest equal to the 
transverse diameter. His lungs exhibited scat
tered crackles throughout the lung fields bilater
ally. The heart rhythm was regular, with a rate 
of eighty. Otherwise his physical examination 
was within normal limits for a person his age. 

The structural examination revealed marked 
restriction of all ribs. The first ribs were elevated 
bilaterally. The thoracic spine was kyphotic with 
restricted motion of the vertebrae. The scalene 
and sternocleidomastoid muscles were hypertro-
phied and tense. The trapezius and other scapu
lar muscles were hypertonic. Shoulder motion 
was restricted bilaterally in flexion and abduc
tion. The sternum was rigid with no flexibility 
at the angle of Louis. Cervical motion was re
stricted in all directions. The lumbar spine was 
flattened with hypertonic paraspinal muscles. 

A.L. was treated with general myofascial tech
niques to the entire spine; passive and active 
were used. Spencer techniques were used to im
prove shoulder motion. Muscle energy was used 
to treat the cervical muscles and the lumbar mus
cles, as well as the trapezius. Fascial release was 
performed on the sternum and both scapulae. 
The first ribs were treated with counterstrain. 

At the second visit, he reported that he had 
been sore for a while after the treatment but that 
he had noticed greater ease in breathing for ap
proximately a day and a half after the treatment. 

Most of the same structural findings were pres
ent at the second visit and were treated in a simi
lar manner adding some rib raising techniques. 

He was treated weekly for 6 weeks and then 
every 2 weeks. He continued to show some im
provement. Most of the changes for him were 
quality of life issues. He experienced an ease of 
breathing for several days after a treatment. His 
shoulders showed improved range of motion 
that allowed greater use of his arms. The best 
improvement in his opinion was the increased 
sense of well-being that he experienced with 
treatment. 

He died of complications of his conditions 
and pneumonia one year after he discontinued 
treatment with osteopathic manipulation. 

Discussion 
Chronic obstructive lung disease causes great 
limitation of function. The lifestyle effects are 
devastating to most people, including the care
givers. Although the condition itself will not be 
cured by osteopathic manipulation, the ability 
to breathe with greater ease and the ability to 
move more freely are greatly appreciated by the 
patient. 

There is less work to breathing when the ribs 
are able to move more freely and when the spine 
is made more flexible, because deep inhalation 
and exhalation require flexion and extension of 
the spinal segments. Loosening the cervical 
structures gives comfort to the patient who is 
dependent on the accessory muscles of respira
tion. 

One can consider the major goals of osteo
pathic treatment in these cases to be improve
ment of quality of life. 

• CASE 2 
R.B. was a 36-year-old Hispanic man who pre
sented to the emergency room with symptoms 
of acute-onset shortness of breath, wheezing, 
cough, and a tight feeling in his chest. The pa
tient reported that his symptoms started imme
diately after being exposed to a very cold blast 
of wind while walking toward his car. He felt 
out of breath and was gasping for air. In a short 
period of time, he began to cough and wheeze. 
R.B. denied contact with sick persons, fever, 
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nasal congestion, ear pain, and sputum produc
tion. During childhood he had similar "asthma 
attacks" and frequent visits to the emergency 
room for flare-ups; however, he never under
went intubation. The last exacerbation occurred 
in his early teens. 

R.B.'s past medical history was remarkable for 
hypertension, which was well-controlled with an 
angiotensin-converting enzyme (ACE) inhibitor. 
He denied allergies to animals, insects, dust, 
food, and medications. The patient reported a 
20 pack-year tobacco use, occasional consump
tion of alcohol, and denied use of illicit drugs. 
R.B. jogged 3 miles every morning, frequently 
played soccer, and worked for the sanitation de
partment. His mother and two brothers had a 
history of asthma and his father had atopic der
matitis as a child. 

On physical examination the patient ap
peared anxious, had difficulty speaking, was 
mildly diaphoretic, and exhibited labored 
breathing while sitting bent in a forward posi
tion. He was afebrile, had a heart rate of 120 
beats per minute, and a respiratory rate of 30 
breaths per minute. His chest excursion was di
minished with rapid short breaths and he was 
using accessory muscles of respiration. Supra
sternal retractions and nasal flaring were noted. 
The lung examination revealed diffuse inspira
tory and expiratory wheezing bilaterally and 
hyper-resonance to percussion of the chest. 

The osteopathic structural examination was 
remarkable for severe exhalation restrictions of 
ribs three to ten with rigid intercostal muscles 
bilaterally. In addition, there was markedly de
creased diaphragmatic, thoracic inlet/outlet, 
sternal, and clavicular motion. Somatic dysfunc
tions included OAES R R L , C2ES R R R , and T2-
T 6 N S L R R with increased tonicity of the intra-
scapular paravertebral muscles. 

In the emergency department, R.B. was given 
a beta2 agonist and an anticholingergic medica
tion via nebulizer, intravenous steroids, and oxy
gen. As he was receiving the nebulized medica
tions, his ribs and intercostal muscles were 
treated with balanced ligamentous tension tech
niques and respiratory augmentation techniques 
bilaterally with the patient in a seated position. 
There was a notable increase in his ribcage ex
cursion and motion of the intercostal muscles 

throughout the application of the osteopathic 
manipulative techniques. In addition, the pa
tient felt less anxious, which aided in diminish
ing the work of breathing. Once the acute symp
toms subsided and the patient felt comfortable 
lying supine, additional manipulative treatment, 
including a variety of techniques, was instituted 
to address the motion restrictions to the occipi-
toatlantal joint, cervical and thoracic spine, para-
spinal muscles, sternum, clavicles, thoracic inlet/ 
outlet, and thoracoabdominal diaphragm. R.B.'s 
symptoms improved significantly and he was 
discharged in stable condition from the emer
gency room with instructions to avoid exposure 
to exacerbating factors such as a cold environ
ment. A prescription for beta 2 agonist and ste
roid inhalers, a peak flow meter, and a follow-
up appointment with the family care center were 
then given. 

Discussion 

Asthma is a common chronic inflammatory dis
order that affects the airway passages of the 
lungs. Primarily, asthma is characterized by re
versible, episodic narrowing of the airway's 
smooth muscle secondary to hypersecretion of 
mucus, hyper-reactivity, and mucosal edema. 
The narrowing may be of sudden or prolonged 
onset, which accounts for the varying degrees 
of airway obstruction seen in this disease. The 
hallmark of airway obstruction is a reduction in 
the forced expiratory volume in 1 second (FEV^ 
and the ratio of FEVj to the forced vital capacity 
(FVC). 

Asthma exacerbations may be precipitated by 
inhaled allergens such as perfumes or pollens, 
irritants, exercise, cold air, airway infection, 
smoking, or emotional stress. Typical symptoms 
are wheezing, which is most notable on expira
tion, breathlessness, anxiety, hypoxia, chest 
tightness, and paroxysmal cough. 

The autonomic nervous system through ho-
meostatic mechanisms adjusts airway size to 
meet the body's demands. An imbalance of these 
mechanisms may increase the work of breathing 
throughout an asthmatic attack. During relaxed 
situations when there is a decreased demand for 
airflow, parasympathetic stimulation promotes 
broncho-constriction leading to increased air-
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way resistance. In contrast, during increased de
mand for oxygen consumption sympathetic 
domination takes place, causing bronchodilation 
to occur, which ensures minimal resistance to 
airflow. 

The goal of treatment of the asthmatic patient 
is the control of symptoms and thereby the con
trol of the condition. Decreasing airway resis
tance is essential in the treatment of the patient 
with asthma as this will diminish the effort to 
breath. Limited mechanical motion of the rib-
cage and adjacent anatomical structures may 
contribute to poor respiratory excursion and pa
tient distress. The osteopathic physician may 
easily incorporate manipulative treatment, in ad
dition to medications and avoidance of exac
erbating factors into the management of the asth
matic patient. The goal is to maximize the 
patient's potential for health. In the acute state, 
patients with severe asthma symptoms may not 
be able to lie supine as breathing is more difficult 
in this position. Seated techniques such as gentle 
rib release are suitable for these cases. Treatment 
emphasis should be placed on any rib dysfunc
tions in both the acute and chronic settings. Mo
bilization of the ribs not only improves respira
tory excursions but also may stimulate 
sympathetically mediated airway bronchodila
tion. 

In severe asthmatic attacks, it may be neces
sary to repeat treatment at half-hour intervals to 
obtain significant relief of symptoms. The 
amount of treatment should be gauged so the 
patient can tolerate the treatment. As was seen 
in R.B.'s case, manipulative treatment does not 
interfere with the delivery of medications and 
can be instituted concomitantly. It is important 
to note that during an acute asthma attack, stim

ulatory treatment of the upper cervicals (OA, 
C 1 - C 2 ) should be avoided because vagal stimu
lation may further exacerbate bronchospasm. 

After the acute asthma symptoms have 
abated, or in between exacerbations, manipula
tive treatment may include direct or indirect (in
cluding articulatory) techniques to treat motion 
restrictions of the clavicles, cervical and thoracic 
spine, ribs, thoracic inlet, sternum, and thora
coabdominal diaphragm. Treatment of these 
areas may improve chest wall motion, thereby 
diminishing the work of breathing ultimately to 
the benefit of the asthmatic patient. 
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Cardiac Applications 
Charles J. Smutney III, Eileen L. DiGiovanna, Sonia Rivera-Martinez 

The heart provides the pumping action for ar
terial circulation throughout the entire body. Its 
proper functioning is required for life itself. Un
derstanding its significance and its interactions 
with the neuromusculoskeletal system is key to 
the osteopathic approach to manipulative inter
vention in a variety of cardiac conditions. 

Andrew Taylor Still, founder of osteopathy, 
pointed out the significance of proper function
ing of the heart and the arterial system when he 
stated, "The osteopath's foundation is that all the 
blood must move all the time in all parts to and 
from all organs." 

Edward Stiles, DO has shown that osteo
pathic manipulative treatment significantly de
creased morbidity and mortality of patients with 
a number of cardiovascular diseases. Felix Rog
ers, DO reported that osteopathic manipulation 
used in the treatment of patients with coronary 
artery disease was of significant value to some 
of these patients. 

• ANATOMY 
The heart lies in the thorax, generally to the left, 
surrounded by the pericardium. It consists of 
striated muscle that is very similar in structure 
to that of the musculoskeletal system with the 
exception that cardiac muscle functions as a syn
cytium, that is, whenever a stimulus is applied 
to any one part of the muscle, the entire muscle 
contracts. The heart has an intricate electrical 
system that controls the rate and rhythm of the 
contractions, which serve to pump the arterial 
blood between the pulmonary system and the 
rest of the body. 

The heart has four chambers for the collection 
and distribution of blood as it moves through 
the body. The left and right sides are separated 
by septae. The upper and lower chambers, the 
atria (above) and the ventricles (below), are also 
separated by septae, but the blood flows from 
the atria to the ventricles through valves that 
assure a unidirectional flow of the blood. These 
act as two pumps in series: one through the pul
monary system and the other through the rest 
of the body. Contraction of the ventricles is 
known as systole and relaxation of the ventricles, 
with elastic recoil of the walls of the larger arter
ies, propelling the blood is called diastole. 

The innervation of the heart is significant to 
the ability of the osteopathic physician to diag
nose and treat heart disease. The sympathetic 
innervation arises from the Tl to T6 region. The 
fibers from the right side of the cord pass to the 
deep cardiac plexus and serve the sinoatrial (SA) 
node and right side of the heart. On the left they 
innervate the atrioventricular (AV) node and left 
cardiac plexus. Parasympathetic innervation 
arises mainly from the vagus with the right vagus 
going to the SA node and the left to the AV 
nodes. The upper thoracic region and the occipi-
toatlantal, atlantoaxial, and C2 are all areas 
where the physician can find tissue changes and 
somatic dysfunction associated with heart dis
ease. 

• MYOCARDIAL INFARCTION 
The heart, itself, is supplied with blood through 
the coronary arteries and their small branches. 
Blockage, partial or complete, of a coronary ar-
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tery leads to tissue damage or death known as 
myocardial infarction. The occlusion of an artery 
is most commonly caused by arteriosclerotic 
plaque formed on the lining of the inner surface 
of the arteries. Calcification of these plaques may 
occur. Blood clots tend to form on the plaques, 
especially if there is a tear or breakage of the 
plaque. The occlusion of the artery is the result 
of the narrowing of the channel by the plaque 
with a clot breaking loose and becoming caught 
in a narrowed artery, preventing the free flow of 
blood to the heart muscle. 

The usual symptoms are chest pain, which 
may be crushing in nature, radiation of the pain 
to the left arm, jaw, or epigastric area, diaphore
sis, and a heightened sense of anxiety. 

Cardiac Nociception 
The fundamentals of osteopathic philosophy are 
clearly expressed in the cardiac patient with 
chest pain. The most easily understood osteo
pathic concepts are expressed here with exam
ples of the structure-function relationship evi
denced in viscerosomatic pain. 

Nociceptive (pain) fibers from the visceral 
walls of the myocardium, the myocardial vascu
lature, and the pericardium return to the dorsal 
horn of the spinal column in the thoracic seg
ments from Tl to T6 with the heaviest concen
tration at T4. The nerve pathway travels from 
the cardiac structures via a cardiac plexus and 
synapses with nerves in the superior, middle, 
and inferior cervical ganglia near the levels of C2, 
C5, and C7, respectively. Information is passed 
from these points along the spinal chain ganglia 
downward to the dorsal horn levels of Tl to T6. 
Here they synapse with wide dynamic array in-
terneurons. These interneurons connect multi
ple sensory axons coming into zone one through 
zone seven in the dorsal horn. They function (in 
this case) as summation units that interconnect 
with nociceptive (pain) fibers from other areas 
of the body including the left upper extremity, 
epigastric region, left ribs, thorax, upper back, 
and the left jaw. Because of this wiring pattern, 
the brain often interprets visceral pain as somatic 
pain. Thus, the pain of myocardial infarction 
may be referred to the typical sites mentioned. 

Facilitation from any of the inputs at these 
segments increases the likelihood of a response 

with additional input anywhere else in the cir
cuit. Interestingly, muscular contraction, exhib
ited as a fusiform paraspinal muscle contraction, 
edema, erythema, and diaphoresis within the 
segmental region, continues to appear even in 
the absence of perceived pain. Conscious aware
ness of this facilitated response may be inter
preted as pain, discomfort, and weakness in the 
musculoskeletal system or not at all. 

In the presence of certain metabolic neuropa
thies, as an example diabetic neuropathy, noci
ceptive fibers may not signal pain. This leads to 
the potential for a silent myocardial infarction 
(MI). On physical examination, the restriction in 
movement and other up-regulated sympathetic 
findings will continue to be noticeable to the 
trained eye and hand. This simplified system of 
pain reporting for the viscera has a backup sys
tem with certain key organ structures. 

The cardiac system also has vagus afferent 
sensory nerves that duplicate the transmission 
of nociceptive information but it bypasses the 
gating mechanism in the spinal cord. This feed
back circuit carries information directly to vagal 
motor neurons that regulate sinoatrial and atrio
ventricular nodal firing rates. This can function
ally override the inherent cardiac rhythm genera
tors. It is clear that there is a complex interaction 
between the sympathetic and parasympathetic 
nervous system. 

The great vessels on the superior aspect of the heart 
are surrounded by a mixed plexus of parasympa
thetic vagal fibers and sympathetic fibers from the 
cardiac nerves. Embedded in the plexus are parasym
pathetic ganglia that receive the vagal pregangli
onic fibers. The plexus supplies postganglionic fibers 
to the sinoatrial and atrioventricular nodes, cardiac 
muscle itself and to the coronary vasculature of the 
heart. Stimulation of the sympathetic fibers acceler
ates cardiac output and can be arrhythmogenic, es
pecially left-sided stimulation of the sympathetic 
pathways . . . Stimulation of the parasympathetic 
vagal fibers stabilizes the heart rate. Thus the bal
ance between the sympathetic and parasympathetic 
pathways is crucial to cardiac function. 
—Wi l l a rd and Carriero, 1994. 

Distant mechanoreceptors and chemorecep-
tors, including the pressure-sensitive structures 
within the hypothalamus, the carotid bodies, the 
arch of the aorta, and the kidney near the mesan-
gial complex, further duplicate nociceptive feed
back, although these receptors may not trigger 
conscious awareness. In addition, there is evi-
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dence that cells of the neuroendocrine immune 
system can also directly and indirectly regulate 
heart rate via neuropeptide or hormonal secre
tion. As an example, consider how many mecha
nisms exist that release epinephrine from the ad
renal glands. Nociception (pain) plays a large 
role in visceral function and dysfunction. Still 
said, "Drive a single nail through one toe. Would 
you be surprised if the heart made seventy-five 
(beats per minute)? Or even 125 beats per 
minute?" 

Additional nociceptive information is often 
provided by chemoreceptors that detect oxygen 
deprivation. These chemoreceptors also report 
back to the segmental interneurons along the 
spine as well as to the vagal nuclei, further en
hancing the capacity for balancing the parasym
pathetic and sympathetic systems. In a healthy 
system, this feedback circuitry maintains bal
ance, but when a healthy system has become 
compromised, this protective balance may not 
function to the patient's advantage. As an exam
ple, in advanced cardiovascular disease, exertion 
can often be an initiating event. Exertion creates 
an increase for oxygen demand. When demand 
is high enough and supply is insufficient, imme
diately chemoreceptors begin to signal increas
ing levels of pain. As the demands continue to 
exceed supply, recruitment of ever wider areas 
of influence signal the familiar advancing of 
chest pain to include the left arm and then jaw 
pain. This process leads to increases in heart rate, 
stroke volume, cardiac output, coronary blood 
flow, systolic blood pressure, pulmonary blood 
pressure, cerebral blood flow, muscle blood 
flow, oxygen consumption, lactic acid produc
tion, respiration, and alertness. This is accompa
nied by a decrease in total peripheral resistance 
at the epidermis, increased subcutaneous and 
renal blood flow creating the familiar clammy, 
diaphoretic skin, and transient increased urine 
output. This can precipitate a feed-forward effect 
for the increasing oxygen demands that can 
quickly outstrip the ability of the compromised 
heart to adapt. The resulting electrochemical en
vironment signals significant pain of between 
five and ten on a visual analog scale and, if left 
unabated, may lead to tissue damage (MI). Pro
longed tissue damage without repair or large 

areas of tissue damage precede the evolution of 
congestive heart failure (CHF). 

Viscerosomatic Reflexes 
The somatic effects of cardiac disease are proba
bly better documented than for any other vis
ceral pathology. The pain patterns of myocardial 
infarction are well known: left arm, left side of 
the jaw, epigastric region, and the anterior left 
chest wall. Somatic dysfunction and tissue 
changes are also common and consistent with 
cardiac disease. A number of studies have shown 
that the most frequent findings occur at T2 and 
T3 on the left. Also relatively frequent are find
ings at Tl and T4 on the left and Tl and T2 on 
the right. More than 7 0 % of all somatic dysfunc
tions occur between Tl and T5 on the left. The 
changes include tissue texture changes of the in
tercostal muscles on the left and somatic dys
function at any of the aforementioned thoracic 
vertebrae. Chapman's points are also fairly con
sistent in the presence of cardiac problems. The 
anterior point is located in the second intercostal 
space near the sternum. Changes also are found 
in the upper cervical region, especially with pos
terior or inferior wall infarction. 

Considerations in Osteopathic 
Treatment 
Treatment of the patient in the earliest stages of 
MI is preferable. In any case, treatment must 
follow standard of care and address issues that 
are potentially life-threatening first. Use of oxy
gen, morphine, nitrates, recanalization of the 
vessels with clot-reduction medications or me
chanical means, and aspirin or antiplatelet aggre
gation agents underscores some of the most basic 
pharmacologic approaches. Issues of hyperten
sion must be addressed pharmacologically. 

Once these interventions have begun, further 
decreasing oxygen demand is clearly prudent. 
Manipulative procedures that decrease facilita
tion at segments Tl to T4 as well as in the cervi
cal spine should further decrease oxygen and 
energy demands. Issues of hypertension may 
have musculoskeletal influences that must be ad
dressed. A high percentage of hypertension pa
tients in a pilot study show a consistent somatic 
dysfunction pattern of C6, T2 , and T6, as re
ported by William Johnston, DO. 
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At the segmental level of C2, the location of 
the superior cervical ganglia, there is an influ
ence from the vagus and the sympathetic chain 
ganglia that can decrease the propensity for ar
rhythmias as well as decrease heart rate. In addi
tion treatment of the structural elements that in
fluence excursion and the work of breathing may 
further increase oxygen supply. With increasing 
excursion, the lymphatic system and the venous 
system will drain more functionally further de
creasing peripheral and central chemotactic load 
stress. 

• ARRHYTHMIAS AND 
PALPITATIONS 

The electrical system of the heart is disrupted 
by a number of factors, most commonly tissue 
damage, involving electrical nodes or pathways, 
from MI. Congenital factors, such as septal de
fects, may play a role. Some are of unknown 
cause. 

The rhythm changes may be either an in
crease or a decrease in cardiac rate, or an irregu
larity of rhythm. Slow irregularities are known 
as bradyarrythmias and rapid rates are known 
as tachyarrhythmias. Some involve the atria and 
others the ventricles. 

Significant for the patient in regards to ar
rhythmias is the fact that most pharmacologic 
agents used to treat them have numerous side 
effects, some potentially serious and even life-
threatening. 

The patient feels some of the arrhythmias as 
palpitations. Palpitations are felt as "skipped 
beats," thumping or pounding in the chest, rapid 
heart rate, or irregular beating of the heart. This 
is uncomfortable and frightening for the patient. 
Palpitations may be symptomatic of serious car
diac problems or the result of anxiety and benign 
with no cardiac dysfunction. MI establishes the 
potential for either type of palpitation. 

It is typical to find somatic dysfunction in the 
upper thoracic region, both of the vertebrae and 
their ribs. Upper cervical somatic dysfunction is 
often present. A fairly common finding is that of 
a trigger point in the left pectoralis major muscle. 

Osteopathic Treatment 
In come cases of arrhythmia, medications may 
be essential or use of a pacemaker or implanted 

defibrillator may be required. Even in these 
cases, use of manipulative care may be used ad-
junctively. If the arrhythmia is not life-threaten
ing or if the palpitations are not of cardiac origin, 
osteopathic manipulation may be all that is re
quired to prevent or decrease the frequently of 
palpitations. 

All somatic dysfunctions of the T 1 - T 6 verte
brae must be treated. Rib somatic dysfunctions 
may be secondary to the vertebral dysfunctions 
or may be the primary dysfunction requiring 
treatment. Rib-raising may address the excessive 
sympathetic nervous system tone and assist lym
phatic movement. Chapman's points for the 
heart should be treated and if a pectoralis trigger 
point is found, it also should be treated to pre
vent feedback to the heart. 

• CONGESTIVE HEART FAILURE 

The heart may begin to enlarge as a result of 
excessive stresses placed on it: chronic high 
blood pressure with an increase in cardiac work
load, congenital heart abnormalities such as sep
tal defects, valvular defects, infectious cardiomy
opathies, or loss of significant heart muscle 
caused by infarction. The heart muscle becomes 
less effective in pumping blood and fluids begin 
to accumulate in the various parts of the body. 
If the major failure involves the right side of the 
heart, the dependent parts of the body are the 
first to manifest edema: feet, ankles, legs, and 
sacral region. In left-sided failure, the lungs are 
the first to demonstrate the backup of fluids as 
pulmonary edema in which the patient experi
ences cough and difficulty breathing. 

Osteopathic Treatment 

Pharmacological intervention is necessary to re
lieve resistance to cardiac output and to remove 
excess fluids from the lungs and other body 
parts. The basic cause must be addressed if pos
sible, such as treating hypertension. 

Osteopathic intervention should address the 
autonomic nervous system and the lymphatics. 
The sympathetic and parasympathetic systems 
must be balanced. Lymphatic techniques are im
portant but should be used with caution so that 
an overload of fluid from the extremities is not 

Pthomegroup

www.Pthomegroup.com


628 SECTION XI • SYSTEMIC CONSIDERATIONS 

dumped back into the inefficient cardiovascular 
system. 

Physical exertion taxes the heart when it is 
already in failure. It therefore becomes impor
tant that all dysfunctions are corrected to prevent 
unnecessary work in the use of the extremities 
and postural muscles. 

• OTHER CARDIAC DYSFUNCTIONS 
Knowledge of specific structural findings that are 
consistent with unique disease processes may as
sist in the diagnosis of and refine the osteopathic 
treatment chosen for these conditions. One de
scription of structural findings that are fre
quently associated with certain cardiovascular 
conditions is: 

1. Coarctation of the aorta: greater muscular de
velopment of the upper extremities than the 
lower extremities. 

2. Ventricular septal defect: in children there 
may be bilateral prominence of the anterior 
part of the chest with bulging of the upper 
two-thirds of the sternum. 

3. Ventricular septal defect: in the adult there 
may be a unilateral bulge at the fourth and 
fifth intercostal spaces at the left lower sternal 
border. 

4. Atrial septal defect: bulging in the area of the 
second and third intercostal spaces at the left 
sternal border. 

Hurst's The Heart, ninth edition and Braun-
wald's Heart Disease sixth edition describe flat
tening of the thoracic spine with evolving MI and 
progressive narrowing of the anterior posterior 
(AP) diameter in advancing mitral valve pro
lapse. 

Distinguishing between cardiac and noncar-
diac causes of pain and dysfunction is somewhat 
simplified when using osteopathic approach. 
Structuring a treatment plan that includes the 
standard of care and the addition of intelligently 
applied osteopathic treatment may reduce the 
severity and frequency of cardiac disease and de
crease the length of hospital stay. 

• CASE 1 
K.S. was a 64-year-old Hispanic woman who 
came to the clinic stating, "I have heart failure." 

In January 1998, she had dilated cardiomyopa
thy diagnosed secondary to longstanding hyper
tension and underlying coronary artery disease. 
In the past 3 years she had been hospitalized 
sixteen times for heart failure complications. 

K.S. stated that she was unable to walk more 
than 50 feet without fatigue, shortness of breath, 
weakness, and palpitations. Occasionally she 
awoke at night, coughing and out of breath. She 
constantly has lower extremity edema, has 
gained 32 pounds, and laments not being able 
to play with her only granddaughter. 

The past medical history was remarkable for 
hypothyroidism, hyperlipidemia, an appendec
tomy, tonsillectomy, and 30 pack-years of to
bacco use. The echocardiogram of November 
2000 showed an ejection fraction of 2 0 % . 

Her medications included levothyroxine, an 
angiotensin-converting enzyme (ACE) inhibitor, 
an alpha beta-blocker, two diuretics, a nitrate, a 
lipid-lowering agent, and aspirin. 

The physical examination was remarkable for 
jugular venous distention, a holosystolic mur
mur, a point of maximum impulse displaced to 
the left, and pedal edema. 

An osteopathic structural examination re
vealed the following somatic findings: the most 
severe restrictions to motion were found at the 
facilitated segments of T2 to T4 on the left, oc-
cipitoatlantal joint, thoracic inlet, thoraco-ab-
dominal and pelvic diaphragms, and the lower 
ribcage. These findings may place an extra work
load on an already compromised cardiac pump. 

At every treatment session, the autonomic 
nervous system and lymphatics were addressed 
in addition to other osteopathic findings. The 
goal of the treatment plan was to support the 
cardiovascular homeostatic mechanisms and en
able the patient to lose weight. 

With osteopathic treatment, the patient's 
condition began to improve. She was then chal
lenged with an exercise program of daily 
walking. 

Table 113-1 illustrates the changes that took 
place after 9 months of osteopathic treatment. 
The ejection fraction increased to 4 5 % . She was 
able to walk 2.5 miles daily without shortness 
of breath, had not had any hospitalizations, the 
dosage of all her cardiac medications had been 
reduced, and one diuretic was removed from her 
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regimen. She lost 38 pounds, seldom had lower 
extremity edema, and her hypertension came 
under control. 

Most important to the patient was her ability 
to again play with her granddaughter. 

Discussion 
Heart failure is a clinical syndrome of which a 
diseased heart is the centerpiece. It is character
ized by the inability of the heart to meet meta
bolic demands. One may look at the preload, 
afterload, and contractility components associ
ated with cardiac function in health and disease 
being affected by this syndrome. Congestive 
heart failure may be caused by a deficit of cardiac 
contractility or an increased workload. 

Heart failure in patients with dilated cardio
myopathy is mainly caused by systolic dysfunc
tion in which there is a diminished capacity to 
eject blood against the afterload. Therefore, af
terload reduction becomes an essential compo
nent of the treatment plan. 

Afterload may be reduced by a decrease in 
vasoconstriction and weight loss. The lymphatic 
and autonomic nervous systems play a key role 
in hemodynamics and thereby in afterload re
duction. 

Research published in the Mayo Clinical Pro
ceedings has demonstrated that a chronic in
crease in sympathetic tone is a potent risk factor 
for cardiovascular events, especially in patients 
with heart failure. Normalizing the sympathetic 
nervous system tone decreases vasoconstriction 
and increases venous capacity. These lead to a 
decrease in the afterload. 

Compensatory mechanisms in heart failure 
tend to increase the heart rate, further diminish

ing cardiac output. Normalizing the parasympa
thetic nervous system may reduce the heart rate 
to normal allowing for an increase in output. 

Heart failure is associated with an elevated 
venous pressure. Treating the lymphatics in
creases lymphatic return and reduces the central 
venous pressure. Proper motion of the ribcage 
and the many diaphragms of the body are impor
tant in maintaining the pressure gradients for 
lymphatic and venous return. 

Fascia envelops every organ in the body. It 
forms the pathways for all nerves, blood vessels, 
and lymphatics. Releasing fascial restrictions re
duces tissue congestion, enables normal motion 
of the organ systems, and increases circulation. 

• CASE 2 

N.S. was a 68-year-old woman with a chief 
symptom of pounding in her chest on occasions. 
She had a history of an atrial septal defect that 
was diagnosed 45 years previously, for which 
she underwent surgical repair. Several years after 
the surgery, an irregular heart beat developed, 
for which she eventually had a pacemaker im
planted. She was well for a while, but an arrhyth
mia developed again, which was not controlled 
by the pacemaker. This time the ventricle had 
become involved and, after physiologic testing, 
required an implanted combined pacemaker/de-
fibrillator. She was also placed on anti-arrhyth
mic medication. As a result of the bouts of ar
rhythmia, gradual weakening of the cardiac 
muscle occurred, resulting in congestive heart 
failure. She reported that when under stress, on 
exertion, or sometimes for no apparent reason, 
her heart would pound or she would hear her 
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heartbeat in her ears. She found this very un
comfortable and disconcerting. 

Her medications included digoxin, a diuretic, 
and a beta-blocker. 

On physical examination she was normoten-
sive. The heart rate was eighty-six and the 
rhythm at the time was regular. No murmur was 
evident. The point of maximum impulse was 
shifted to the left. There was jugular venous dis
tension and mild ankle edema. She had scars of 
the neck, anterior chest—midline and left pec
toral area, relative to previous surgeries. The pro
trusion of a mechanical device was evident in 
her abdominal wall. 

Osteopathic structural examination revealed 
marked tenderness in the upper left thoracic area 
with somatic dysfunction of T2 , T3 , T4, and the 
third rib. The first ribs were elevated bilaterally 
and there was marked tension and tenderness 
in the trapezius bilaterally. Cervical somatic dys
functions were also found: OA F S L R R , C2 F 
S L R L , and C3 F S R R R . 

Osteopathic manipulation was added to her 
treatment plan. The muscle hypertonicity was 
treated with passive myofascial techniques and 
facilitated positional release. The somatic dys
functions were treated with muscle energy, facil
itated positional release, and balanced ligamen
tous tension. Rib-raising was used to induce 
adequate lymphatic drainage and normalize 
sympathetic tone. 

She responded well to the treatments and, in 
addition to feeling more comfortable, she had 
fewer episodes of palpitations, and some epi
sodes that were present were stopped with treat
ment. 

Discussion 
Cardiac arrhythmias are very complex to treat 
because of multiple causes and because of prob
lems with the treatments available. Medications 
for this condition have many side effects, some 
quite serious, and the medications and pacemak

ers have a significant failure rate. Palpitations are 
frightening and the added stress of the fear tends 
to aggravate the frequency and severity, so that 
a vicious cycle is formed. The somatic problems 
that result from the cardiac condition can be
come quite uncomfortable to even painful in na
ture, further complicating the patient's life. 

Osteopathic manipulation is aimed at the au
tonomic nervous system, particularly seeking to 
balance the sympathetic and parasympathetic 
arms. Removal of somatic problems makes the 
patient more comfortable and thus more able to 
cope with the other issues in life. 

REFERENCES 

Beal MC, Kleiber GE. Somatic dysfunction as a predictor of 
coronary artery disease. ] Am Osteopath Assoc 1985;85: 
302-307. 

Curtis BM, O'Keefe JH. Autonomic Tone as a Cardiovascular 
Risk Factor: The Dangers of Chronic Fight or Flight. 
Mayo Clin Proc 2002;77:45-54. 

DiGiovanna EL, Schiowitz S. An Osteopathic Approach to Di
agnosis and Treatment, 2nd ed. Philadelphia: Lippincott-
Raven, 1997. 

Fuster V, Alexander RW, O'Rourke RA. Hurst's The Heart, 
10th ed. New York: McGraw-Hill, 2002. 

Goldman L, Braunwald E. Primary Cardiology. Philadelphia: 
W.B. Saunders Company, 1998. 

Johnston W. Palpatory findings in the cervicothoracic region: 
Variations in normotensive and hypertensive subjects, A 
preliminary report. J Am Osteopath Assoc 1980;79: 
300-308 . 

Kuchera ML, Kuchera WA. Osteopathic Considerations in Sys
temic Dysfunction, 2nd ed. Columbus, OH: Greyden Press, 
1994. 

Rogers FJ. Cardiology. In: Ward RC, ed. Foundations for Os
teopathic Medicine. Baltimore, MD: William and Wilkins, 
1997. 

Shamsham F, Mitchell J. Essentials of the Diagnosis of Heart 
Failure. Am Fam Physician 2002;61:1319-1328. 

Thomas PH. Congestive Heart Failure. In: Hoag JM, ed. 
Osteopathic Medicine. New York:. McGraw-Hill Book 
Company, 1969. 

Wallace E, et al. Lymphatic System. In: Ward RC, ed. Founda
tions for Osteopathic Medicine. Baltimore, MD: William 
and Wilkins, 1997. 

Pthomegroup

www.Pthomegroup.com


C H A P T E R 

Gastrointestinal Applications 
Dennis J. Dowling and Michael F. Oliverio 

• STRUCTURE AND FUNCTION 
The gastrointestinal system is a series of struc
tures that mechanically process food, contribute 
to the process by means of chemicals and hor
mones, or both. It literally begins at the lips and 
ends with the anus. As a tube, it contains the 
openings at the two ends with various doors or 
sphincters acting as valves checking retrograde 
movement. Food enters the mouth and is sub
jected to mechanical and chemical digestive pro
cesses almost immediately. Hunger begins with 
signals received in the central nervous system as 
to glucose level, the status of stomach filling, 
odors, and even visual cues. Increased produc
tion of saliva can begin with a thought of food 
but is enhanced by other stimuli. 

Foods are made soluble in the mouth through 
chewing and salivation and create vapors that 
stimulate the fibers of the olfactory nerve. The 
olfactory nerve (cranial nerve I) passes through 
the cribiform plate of the ethmoid. Whether the 
nerve is injured or compressed, decreased ability 
to smell can impair the ability to taste and reduce 
the enjoyment of food. 

Mastication is innervated by the trigeminal 
nerve (cranial nerve V), which activates all of 
the muscles of mastication. Taste of the anterior 
tongue is conducted by sensory fibers from the 
facial nerve (cranial nerve VII), and from the pos
terior aspect and sides by the glossopharyngeal 
nerve (cranial nerve IX), while swallowing is in
nervated by the hypoglossal nerve (cranial nerve 
XII) and, to a lesser extent, the vagus nerve (cra
nial nerve X). The glossopharyngeal also mobi
lizes the tongue and food is pushed to the teeth 
and posterior pharynx. 

Impairment of any or all of these compo
nents, especially in the absence of known cause, 
requires understanding of the course of each of 
the nerves and the possible constrictions and im
pediments that may occur as they pass through 
and around other structures. The courses of the 
maxillary and mandibular divisions of the tri
geminal nerve pass through the foramina ovalle 
and rotundum. Problems of chewing may result 
in pain and discomfort. The facial nerve courses 
through a common opening in the temporal 
bone and is sometimes compressed along with 
a branch of the vestibulocochlear nerve in the 
auditory canal. The hypoglossal and vagus, as 
well as the spinal accessory nerve (cranial nerve 
XI), arise from the nucleus ambiguous in the 
medulla and upper cervical region (CN XI) and 
then descend through the jugular foramen. The 
hypoglossal nerves exit through the same-named 
foramen medial to the occipital condyles. Diffi
culties in swallowing may be related to cranial dys
functions of the occiput, temporal, and sphenoid 
bones in particular and involve the upper cervi
cal spine. 

The next aspect concerned with processing 
involves gravity to a slight extent and intrinsic 
neural processes. The epiglottis shields the lar
ynx and trachea during swallowing as a means 
of preventing aspiration of food contents into 
the respiratory system. Food, as it enters the 
esophagus, causes distension of the tube. Lubri
cated with saliva and facilitated by expansion, 
the food is pushed along by smooth muscle con
tractions. A gastroesophageal sphincter marks 
the entrance in the stomach. It lies just inferior 
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to and is reinforced by the muscular diaphragm. 
Reflux esophagitis or gastroesophageal reflux dis
ease (GERD) most often results from incomplete 
closure, increased acid production, and most 
probably both. Variations in contour of the 
stomach serve the function of permitting expan
sion for meals and providing greater surface area 
for the further breakdown of the chyme, or prod
ucts of digestion. 

Increased acid production, already cued by 
the notion and oral processing of the food, low
ers the pH of the environment, contributing to 
both the chemical breakdown of the food and 
the facilitation of other enzymes capable of 
breaking protein, fat, and starch molecular 
bonds. Although there has been positive identifi
cation for the involvement of Helicobacter pylori 
in the development of peptic ulcers, there must 
be an opportunity for it to exert its influences. 
The pharmacological approach to treatment 
combines antibiotics and proton pump inhibi
tors as a means of making the environment less 
hospitable by raising the pH. Alterations in the 
environment probably allow the microorganism 
to take root and flourish. 

The lining of the stomach wall is protected 
by prostaglandin-mediated mucous production. 
This is impaired by the use of steroids, non-ste
roidal anti-inflammatory drugs (NSAIDS), and 
other medications. An individual's mental con
dition can also impair the ordinary protective 
elements of all systems. Prolonged sympathetic ac
tivity does not so much increase acid production 
as it does reduce the integrity of the mucoid lin
ing. Other structures, such as the liver, spleen, 
gallbladder, and pancreas, are embryologically 
related to the intestines and connected, for the 
most part, by ducts. There are also sympathetic 
and parasympathetic influences on these struc
tures. The splenic and hepatic capsules contract 
slightly in response and the process alters some 
of the functions. As with other sphincters, the 
ducts leading to and from the gall bladder react. 

The combination of acid, food products, and 
other juices are released from the pylorus of the 
stomach and through a sphincter into the proxi
mal small intestine of the duodenum. Without 
the buffering provided by bicarbonate products 
produced in the liver, concentrated in the gall 

bladder, and delivered by small ducts, the walls 
would be eroded. Glucose is processed to glyco
gen and stored in the liver, insulin from the pan
creas drives glucose into cells, and fats, protein, 
and water are further processed. Some commen
surate enteric microorganisms assist in the 
breakdown of substances and help to maintain 
the internal milieu. This balance may be upset 
by the nonspecific action of antibiotics. 

Peristalsis, the rhythmic contraction of the 
gastrointestinal system that reacts to local expan
sion and pushes the contents in an anterograde 
manner, is a localized process that does not re
quire cognitive intervention but is modified by it 
and the autonomic nervous system. The intrinsic 
plexi manage the function of stimulating the 
smooth muscle as a response to intraluminal 
stretching. Vagal influences affect the gastroin
testinal system all the way until very nearly the 
distal portion and upgrade the process. Other 
functions, including locomotion and mentation, 
are reduced as the organism goes through the 
restorative processes mediated by the parasym
pathetic system. Increased peristalsis and faster 
processing times result from increased parasym
pathetic influences. There is a disadvantage in 
this being maintained for a prolonged time: the 
decreased absorption of nutrient components 
and water. When this is prolonged, the stool pro
duced is watery and loose. These results are usu
ally termed diarrhea, even though the correct 
definition includes a critical amount of approxi
mately a liter or more. At times this may be an 
advantage, as when infective agents invade the 
gastrointestinal system. Toxic and other waste 
components irritate the inner wall lining and ac
celerate peristalsis. Although there is discomfort 
from the filling of the intestines and more fre
quent bowel movements, the faster transit time 
reduces the opportunity for the organisms to re
produce and invade. The irritation of the gastric 
walls of the stomach and the lining of the intes
tines may result in the reflex contraction of the 
smooth muscle and retrograde expulsion from 
the stomach by the process of emesis. Mucous 
production may also be increased. There can also 
be severe nutritional and health consequences 
in that the individual's health may be endan
gered and impaired by malnutrition and dehy-

Pthomegroup

www.Pthomegroup.com


CHAPTER 114 • GASTROINTESTINAL APPLICATIONS 633 
dration because of the limited absorption al
lowed in these circumstances. 

The complementary component of the para
sympathetic system in the autonomic nervous 
system, the sympathetic system, also can modify 
the gastrointestinal system function. Nerve fibers 
arise from all thoracic and the uppermost lumbar 
spinal segments and accompany the arteries to 
the various organs. Increased sympathetic activ
ity results in the opposite effects to that of the 
parasympathetic. Activation results in decreased 
peristalsis, contraction of the sphincters, and 
slowed or even shut-down of gastrointestinal ac
tivity. A relatively mild, benign, and usually self-
limited form occurs with constipation. When ap
propriate, such activity delays the relatively un
necessary restorative processes while preparing 
the individual to escape ("flight") or defend 
("fight") by redirecting the efforts to the skeletal 
muscle. Physiologically, it is also of direct benefit 
to the gastrointestinal system. 

Whether by trauma or by surgical interven
tion, the gastrointestinal system nearly stops 
functioning when the abdominal cavity is en
tered. Sometimes this occurs without trauma, as 
when a rupture occurs in the intestines and the 
contents cause an inflammatory process known 
as peritonitis. Disturbance of the peritoneum re
sults in a rigid response of the more superficial 
abdominal muscles as well. These responses re
duce the amount of blood loss by way of sympa
thetically constricted arteries as well as limiting 
the amount of intraluminal contents spilling into 
the cavity. Again, this is useful in temporary situ
ations but interferes with normal functioning 
when it persists past the point of usefulness. 

Prolonged sympathetic activity, as occurs in 
a postoperative ileus, results in increased absorp
tion of water, greater energy requirements, and 
disorganization of some of the normal processes. 
The stool may become hard and difficult to mo
bilize. Fissures may develop in the stool and 
proximal fluids may leak around, creating the 
impression of loose stools when the opposite is 
the truth. 

Some conditions, such as irritable bowel syn
drome (IBS), appear to involve alternating pat
terns of upgraded parasympathetic and sympa
thetic activity rather than what would be 
considered normal. Sufferers appear to experi

ence bouts of diarrhea with intervening episodes 
of constipation. Rarely do they have periods of 
prolonged comfort. Although psychological fac
tors cannot be solely to blame in such condi
tions, they are often implicated and some phar
macological interventions focus on reducing 
elements of anxiety, depression, and other feel
ings, there may also be a commonality with some 
of the involved neurotransmitters. 

Although the obvious treatment for appendici
tis is surgical, the clinical presentation presents 
with some typical findings and pattern. The ap
pendix exists as a blind pouch in the pocket of 
the cecum. The T10 spinal level innervates the 
region. The initial symptom in appendicitis is 
the referred pain and cramping to the umbilical 
region. When the muscles become tight and 
rigid, a viscerosomatic reflex occurs. At T10 or 
thereabouts, acute somatic dysfunction may also 
arise. Later, if the appendix touches the anterior 
peritoneum, the localized right lower abdominal 
quadrant becomes more symptomatic. If the ap
pendix is retrocecal, the psoas becomes irritated 
and may even go into spasm and shortening. A 
Chapman's point is located at the tip of the right 
twelfth rib and is helpful in the diagnosis of ap
pendicitis. 

The structure and function of the gastrointes
tinal system is primarily visceral. The aforemen
tioned muscles of mastication comprise skeletal 
muscle. The diaphragm bridges the thoracic and 
abdominal cavities and acts as more than as a 
septum or wall. The descent of the diaphragm 
during respiratory inhalation results in mechani
cal compression of the liver, stomach, and intes
tines. This is made more intense by the closing 
of the glottis and addition of the contraction of 
other abdominal muscles as when a Valsalva ma
neuver is performed. In some cases, this may 
trigger a vasovagal reaction by way of a viscero
visceral somatic reflex. 

Other skeletal muscle contributions include 
the contraction of the muscles of the pelvic floor. 
The sling of the puborectalis and other levator 
ani muscles are responsible for maintaining fecal 
continence along with a trained sympathetic re
flex. Relaxation of these muscles and the rectal 
sphincter is under voluntary control and is facili
tated by diaphragmatic contraction when neces
sary. The diaphragm is also involved in a type 
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of mechanical irritation of the diaphragm and 
referral to other parts. Whether from free air 
under the diaphragm, spastic contractions of the 
stomach, an inflamed gall bladder, or other 
structure, irritation of the diaphragm results in 
radiation of pain to the ipsilateral shoulder, 
neck, and scapula. 

Hiccups or hiccoughs can also involve a soma-
tosomatovisceral response, and attention should 
be directed not only to the immediate region but 
also to the origins of the phrenic nerve at the 
C3, C4, and C5 levels. 

The parasympathetic influences to the lowest 
region of the gastrointestinal system arise not 
from the cranial-originating vagus but from the 
second, third, and fourth sacral nerves. The free 
mobility of the pelvic components, the sacrum, 
innominate, and even the coccyx, is necessary 
for proper functioning. Likewise, somatic dys
functions of the region can be related to hemor
rhoids, diverticular disease, abscesses, or other dis
eases. The dural core-link from the foramen 
magnum through the spinal column and with 
attachment to the second sacral segment con
nects the cranial mechanism to its inferior sacral 
component. Local restrictions, especially of the 
sacrum, can affect the sigmoid colon, rectum, 
and anus mechanically and neurologically as 
well as restrict optimum cranial functioning. The 
inverse is also true. 

• CASE ONE 
Mrs. A.M. was a 49-year-old obese woman who 
had a history of chronic cholecystis. She had 
three episodes that occurred within the past year 
before elective hospitalization for a cholecystec
tomy. Each event appeared to be precipitated by 
eating a meal with a relatively high fat content. 
She reported nausea, vomiting, and severe right 
upper abdominal pain with radiation of the pain 
to the shoulder and scapula. Treatment con
sisted of narcotic analgesia and she was dis
charged from the emergency department with
out being hospitalized after each event. 
Murphy's sign was positive. Pulse, temperature, 
and blood pressure were all mildly increased. 
Plain x-ray, ultrasound, and MRI confirmed the 
diagnosis of cholecystis. The walls of the com
mon cystic duct and those of the gall bladder 
are thickened. There were also radiolucent 

stones and sludge noted. Mrs. M. had no other 
significant medical problems. Rather than 
undergo another attack, the patient had elected 
to undergo surgery. 

Mrs. M. wanted the procedure to be per
formed laparoscopically. Although the surgeon 
had agreed to attempt to do so, he advised the 
patient that an open procedure would probably 
need to be performed given her obesity and the 
inflammation of her gall bladder. After attempt
ing the laparoscopic procedure, the surgeon al
tered the process to the open procedure because 
of the difficulty of access and surgical accuracy 
that he encountered during the surgery. 

The gall bladder was removed successfully. 
She was medicated for pain with a narcotic com
bined with an antihistamine administered intra
muscularly by injection, was given intravenous 
fluids, and was allowed sips of water. She was 
not to eat until allowed to do so by the surgeon. 
Within the next 6 hours, the surgeon, her pri
mary care physician, the nurse, and the intern 
examined her. There were no bowel sounds aus
cultated, she did not pass flatus, and her abdom
inal girth increased. Percussion of her abdomen 
revealed tympanitic sounds. The surgeon or
dered a nasogastric tube to be placed by the in
tern for the purpose of decompressing the gas 
production of the gastrointestinal system. There 
was also some discussion as to the possible need 
for a rectal suction tube to be placed. Concern 
was expressed that further increase in abdominal 
girth could precipitate dehiscence of the abdom
inal sutures. The intern requested permission 
and orders to perform osteopathic manipulation 
as an adjunct to treatment for the postoperative 
ileus. 

The intern examined the patient further and 
found rigid paravertebral musculature as well as 
somatic dysfunctions in the region of T5 to T9 
on both sides. The most significant of these was 
a T7 E SR R R . The patient was advised of the 
situation and she expressed preference for the 
osteopathic manipulation over the insertion of 
the rectal tube. The intern sat with his arms rest
ing on the mattress on the patient's right side, 
with the palms of his hands under the patient 
and the fingers curled upwards. The pads of the 
fingers of both hands contacted the hypertonic 
paravertebral muscles as a means of applying in-
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hibitory pressure. This was maintained for more 
than 2 minutes, with the endpoint being the re
sultant relaxation of the muscles. The muscles, 
which had also been tender to palpation previ
ously, were no longer so. The procedure was 
repeated in other areas of the thoracic and lum
bar spine on the same and opposite sides with 
similar results. The single somatic dysfunction 
was addressed by balanced ligamentous tech
nique (BLT). The spinous process of T7 was 
pushed toward the left side while the spinous 
processes of T6 and T8 were drawn toward the 
right. This was maintained until there was a re
lease and an exaggeration was felt. Motion was 
then introduced toward the barrier directions. 
The other posterior transverse processes, reflect
ing the less rigid vertebral dysfunctions, were 
gently sprung anteriorly. 

Finally, the patient's abdomen was also 
treated. The intern stood on the patient's left side 
and reached over the patient and placed the pads 
of his fingers against the lateral aspect of the 
abdominal muscles in the posterior axillary line 
between the tenth rib and the iliac crest. The 
patient tolerated this and it was maintained for 
approximately a minute until the musculature 
relaxed. The same was repeated with the intern 
on the patient's right side and addressing the 
patient's left side. Lastly, the intern placed the 
edge of his hand on the edge of the abdominal 
bandage below and parallel to the surgical inci
sion. Gentle pressure was exerted obliquely to
ward the incision for approximately 30 seconds. 
The patient tolerated all manipulations well and 
the whole treatment took a little more than 10 
minutes. 

Two hours later the patient expressed that 
she was in less pain and reluctantly offered that 
she had passed flatus. Auscultation of the abdo
men revealed fairly normal bowel sounds in all 
four quadrants. The patient was able to resume 
eating the next day and was discharged 2 days 
after that. No rectal or oral tubes were necessary. 

Discussion 

The process of postoperative ileus is one involv
ing both mechanical and autonomic nerve-me
diated processes. Even though the surgery barely 
affected the intestines, there was a need to physi

cally manipulate them as a means of allowing 
greater exposure for the operative field. In re
sponse, the process of peristalsis slows and even 
shuts down. The other factor is the irritation and 
apparent up-regulation of the sympathetic ner
vous system. This further maintains sphincter 
closing and reduced peristalsis. This is reflected 
and maintained by the increased spinal rigidity, 
the viscerosomatic reflex. The pain from the inci
sion and the stress from the procedure further 
served to maintain the skeletal rigidity and sym
pathetic activity. Some of the effect could also 
be attributed to the side effects of the operative 
anesthesia. Narcotics also have the effect of re
ducing persitalsis, which calls to mind consider
ations of benefit versus risks. With sphincter clo
sure, decreased motility, increased stasis, and 
unimpaired enteric activity, the production of 
gases continues with no easy escape. 

The common intervention is to try to decom
press the buildup of gas while awaiting the re
turn of the patient's own inherent functions. This 
does not always happen spontaneously and ap
proximately 7% to 8% of patients undergoing 
abdominal surgery can be expected to have a 
postoperative ileus. Hermann (1963) performed 
a study in which the subjects were assigned for 
treatment with osteopathic manipulation after 
surgery. Of the 317 patients who were treated, 
only one had a postoperative ileus (0 .3%) . The 
next 92 patients went untreated and seven of 
them had ileus. The seven were treated and only 
one case remained unresolved and required 
other interventions. The treatment, paraverte
bral inhibition, was similar to what was applied 
in this case. 

• CASE TWO 
Ms. T.C. was a 25-year-old woman who pre
sented with a chief symptom of alternating diar
rhea and constipation. She stated that each 
would last a few days and she rarely had periods 
when she felt "normal." The constipation she de
scribed as consisting of, at most, one bowel 
movement per day, which required straining, 
and it was accompanied by abdominal bloating 
and cramping. She would take laxatives to try to 
relieve these symptoms. When she had diarrhea, 
she would have several loose-formed bowel 
movements per day. She would often finish one 
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bowel movement and would feel that she needed 
to again return to the bathroom approximately 
an hour later. Although she did not have the 
same level of abdominal discomfort, she found 
the diarrhea almost as disconcerting because the 
frequent movements would also lead to her he
morrhoids becoming inflamed and painful. She 
would try to increase her dietary intake of fiber 
when these symptoms developed and used topi
cal agents on her hemorrhoids. Other than the 
chief symptom, the patient had no other medical 
problems. 

She had attempted dietary changes, including 
subtraction diets, to try to eliminate problematic 
foods and has undergone testing for food aller
gies. None of these avenues demonstrated any 
usefulness. There was no apparent correlation 
with her menses, because she had attempted to 
track its influence previously. She was unmar
ried, was not in a relationship, and was em
ployed as a first grade teacher. She expressed 
that she enjoyed her work but sometimes found 
it stressful. 

On physical examination, the patient was afe
brile and had normal vital signs. There were no 
remarkable findings other than some slight ab
dominal discomfort on palpation of the left 
quadrants. Bowel sounds were relatively normal 
and present throughout. Somatic dysfunctions 
were noted as being an occipito-atlantal 
compression and OA ES L R R , C3 ES L R L , C4 
ES L R L , C7 FS L R L , T3 ES R R R , T7 FS R R R , T9 ES L R L , 
T10 ES R R R , L5 E S R R R , and L-on-L sacral torsion. 
There was a mild right torsion cranial dysfunc
tion and paravertebral muscle spasm in a non
compensatory pattern. Besides the tenderness of 
the left half of the abdomen, the underlying 
structures felt full and resistant. 

The patient was treated for her somatic dys
functions on the first visit with a combination of 
techniques including, muscle energy, facilitated 
positional release, high-velocity low-amplitude 
(HVLA), and cranial osteopathy. In addition, 
ventral visceral techniques were used. The left 
hemi-diaphragm was discovered to be restricted 
as well and a diaphragmatic release was used. 
Beginning in the left lower quadrant, the physi
cian scooped the abdomen toward the umbilicus 
and held until the structures released. This was 
directed at supporting the mesentery and the sig

moid colon. The procedure was repeated for the 
descending, splenic flexure, transverse, hepatic 
flexure, ascending, and cecal portions of the 
large intestines in sequence. The direction of 
traction was toward the umbilicus for each of 
the efforts. A direct posterior pressure was used 
to treat the central region into the locations of 
the mesenteric ganglia. This was moderately un
comfortable for the patient. The sacral and oc
cipital portions were treated with a rocking ma
neuver and CV4, respectively. 

The patient was directed to discontinue her 
use of the over-the-counter and prescriptive 
medications that she had been using. She could 
use a bulk-forming agent if necessary for either 
diarrhea or constipation. She was also advised 
to exercise by walking and look into other such 
activities that would possibly interest her. She 
was also directed to increase her daily intake of 
water and limit her intake of caffeine-containing 
beverages and foods. Ingestion of vegetables 
with some limitations was recommended. Some 
consideration was given to possible behavioral 
counseling to manage the stress but this was de
ferred for the next visit. 

The patient returned two weeks later and re
ported that she felt improved and no longer a 
"prisoner of the bathroom." She was having one 
to two normal bowel movements per day. She 
did express that she had abdominal aches for 24 
hours after the treatment and had two large 
bowel movements the evening of her first treat
ment. Some of her somatic dysfunctions noted 
on the first visit were present but were in a more 
compensatory pattern. The abdominal examina
tion was unremarkable and there were no appar
ent restrictions. The patient was again treated 
with similar methods to the first visit. She called 
before her next scheduled visit and cancelled her 
appointment with the statement that she felt that 
she "was cured." 

Discussion 

The condition of irritable bowel syndrome (IBS) 
is just that, a "syndrome." It is not truly a diagno
sis. It is a set of symptoms and signs indicating 
some commonality. The most likely cause con
cerns the effects of the autonomic system. The 
sympathetic and parasympathetic systems are not 
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adversarial but are complementary. The former is 
for modifying preparedness and interaction with 
one's environment. The latter adjusts the visceral 
components in their function of repair, energy 
storage, and rebuilding. One cannot function 
without the other. The most probable sequence of 
occurrences in IBS is an upgrading of sympathetic 
efferent modification of the gastrointestinal sys
tem. In effect, the processes are shut down. This 
leads to increased absorption of fluid, the produc
tion of a more compact and difficult to mobilize 
stool, and finally discomfort. The stoppage re
sults in a backup of contents prior. Sometimes the 
dense stool fractures and the relatively non-ab
sorbed stool leaks around and may appear to be 
diarrhea. A parasympathetic rebound may also be 
possible and transit time may accelerate as a 
means of trying to reestablish equilibrium. There 
may in fact be an overcompensation. The original 
instigating precipitant may be a physical injury, 
anxiety, fear, anger, or some other event or 
thought. The cascade of events can repeat indefi
nitely. The musculoskeletal system acts as a mir
ror, refractor, and anchor. The appearance of 
viscerosomatic reflexes marks the underlying ele
ments and may act as part of a reverberating cir
cuit to maintain the existence of the visceral end. 
Manipulation of the available findings allows the 
osteopathic physician entrance into breaking the 
circuit, reducing magnification, and reestablish
ing harmony. 

The patient may have contributed to the alter
nating pattern by her use of anti-diarrheal medi
cations. Many are irritating to the lining of the 
gastrointestinal system. Soma to visceral and visc
erosomatic reflexes occur in patterns related to 
the structures being innervated by the same seg
mental levels. Their persistence may maintain 
dysfunctions longer than the original condition 
would have. The effect of osteopathic manipula
tive medicine may not be so much an upgrading 
of the sympathetics or parasympathetics as it is 
in removing impediments and reflex patterns to 
allow a resetting of the system towards health. 

• CASES THREE AND FOUR 
C.B. and B.C. were two infants, both female, who 
were brought to the osteopathic physician by 
their respective parents with symptoms of 
"colic." They both were inconsolable at almost 

all times, fussy, and difficult to manage. Both 
were 6 months old and had been through the 
gamut of attempts at changing formulas. None 
of the pharmacological interventions appeared 
to work and for the parents the frustration was 
that their first babies were not the "bundles of 
joy" that they had expected. The babies ate, 
gained weight, had bowel movements, and slept 
fitfully. All touching and activities, especially 
feeding and defecation, seemed to aggravate 
their condition. The birth histories were unre
markable and both were delivered full-term by 
normal spontaneous vaginal delivery. 

C.B. was the first child presented. She never 
smiled and she struggled whether touched or 
left alone. On examination, the occipito-atlantal 
joint had relatively free motion. The key element 
was a spastic diaphragm. There was also a poste
rior protrusion at approximately the level of the 
sixth rib on the left. The baby was held and 
treated. Gentle pressure was placed anteriorly, a 
fingerbreadth below the left sided ribs. The baby 
fussed and cried for minutes and then fell asleep. 
This was almost coincident with the release of 
the diaphragm. A slight anterior pressure placed 
on the posterior rib resulted in an audible and 
palpable movement of the rib. The parents were 
a bit disconcerted by the process but accepted 
the sleeping baby. 

A call was received the next day. The first 
statement was, "What did you do to our baby?" 
She had slept all of the way home in the car, 
awoke and had a meal, was relatively quiet and 
then slept through the night. These were all first 
occurrences. A follow-up that occurred several 
days later revealed that this had become the 
more consistent behavior. The parents noted 
that she smiled and seemed to interact with 
them, which she had not done to any extent 
previously. 

C.B.'s parents referred B.C.'s parents a few 
weeks later. On the surface, her clinical history 
was almost identical. However, there were differ
ent findings. B.C. had a compressed OA joint 
and a free diaphragm. The treatment was di
rected at the dysfunction. There was some slight 
improvement after OA decompression. It actu
ally took a total of three successive weekly treat
ments before the same results as were obtained 
with C.B. could be obtained with B.C. Although 
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initially disappointed, the parents were quite 
happy with the ultimate outcome. 

There were some clinical clues as to the differ
ences between the two babies. C.B. would practi
cally take in full meals and then regurgitate 
much of it. B.C. could make a good seal around 
the bottle nipple but demonstrated difficulty in 
swallowing, and half, if not more, of what she 
took in her mouth would not be swallowed. Both 
babies had a great deal of gas and flatus and were 
apparently uncomfortable for much of the day. 
They slept little, cried a great deal, and did not 
smile or seem to react well to being held. C.B.'s 
difficulty stemmed from a spastic diaphragm 
whereas B.C.'s was related to OA compression 
affecting the hypoglossal nerves where they 
exited medially from the occipital condyles. 

Discussion 
Colic is a fairly common condition. Approxi
mately 1 0 % to 3 0 % of babies experience it. The 
main symptom is continuous crying for long pe
riods of time, usually worsening in the evening. 
Beyond sometimes apparent endless periods of 
crying, a baby with colic may also look uncom
fortable and appear to be in pain. Babies may 
lift their head or legs, become red in the face, 
pass wind, refuse to eat, or become fussy soon 
after eating. Disturbed sleep is another common 
symptom. Babies do continue to eat and gain 
weight. The parents also have disturbed sleep 
and experience heightened stress and anxiety. 
The usual treatment is dietary change, even 

though less than 5% of the babies with diag
nosed colic have a discernible food allergy. If 
the mother is breast-feeding, then she also must 
change her diet. All in all, this may be more of 
a temporizing effect in that most children will 
outgrow it, after 3 or 4 months. 

Unrecognized are the mechanical causes. A 
birth history, although useful, may not give 
much information. The findings of the osteo
pathic structural examination may reveal cranial, 
cervical, thoracic, rib, diaphragmatic, lumbar, or 
pelvic findings. All significant findings should 
be treated with osteopathic manipulation. Gen
erally, infants are fairly plastic and the forces 
necessary are minimal. 
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C H A P T E R 

Renal and Urological 
Considerations 
Stanley Schiowitz 

The renal system serves as a filtration system 
to remove waste products from the circulatory 
system, passing them out of the body through 
the urine. The urological system serves two pur
poses: 

1. It provides the ducts through which the urine 
is moved from the kidneys and out of the 
body via the ureters, bladder, and urethra. 

2. The male urological system is intimately 
bound to the male reproductive organs. 
These two separate systems are generally con
sidered as one. 

• BENIGN PROSTATIC 
HYPERTROPHY 

Benign prostatic hypertrophy (BPH) is an en
largement of the prostate that creates lower uri
nary tract obstruction accompanied by urinary 
tract symptoms. It is a condition that will likely 
occur in almost all males, if they live long 
enough. Autopsy studies show that microscopic 
evidence was found in 9 0 % of men older than 
age 80 , but it was also found in as many as 2 5 % 
of 40-year-old men. 

Etiology 
Aging and androgens are the only presently es
tablished factors in the development of BPH. Es
trogen, growth factors, such as basic fibroblast 
growth factor, and stromal epithelial interactions 
are known to play a part in the growth of the 
prostate. Diets that are high in butter, margarine, 

seed oils, and low in fruit content and zinc may 
predispose to the development of symptoms. 

Signs and Symptoms 
Obstructive symptoms are seen related to blad
der outlet obstruction. These include changes 
in the force and stream of the urine, polyuria, 
nocturia, urinary dribbling, urgency, and urge 
incontinence. There is usually a palpable en
largement of the prostate, when examined digi
tally through the rectum, but the size may have 
no relationship to the degree of symptoms pre
sented. Over a period of time, secondary bladder 
changes can develop consisting of bladder wall 
thickening, trabeculation, and the formation of 
calculi. The intensity of lower urinary tract syn
drome signs and symptoms generally progress 
over time. However, spontaneous improvement 
can occur in the untreated patient. 

Treatment is usually conservative in nature, 
primarily dedicated to relief of the symptom 
complex and improvement of the quality of life. 
There are a number of newer pharmaceutical 
agents that are presently being employed that 
have varied effects on these symptoms. 

Indications for surgical intervention usually 
include azotemia, recurring hematuria, bladder 
calculi, recurrent large amounts of residual 
urine, recurrent infections, and incontinence. 

Osteopathic Concepts 
The prostate is innervated from the prostatic 
plexus of the autonomic nervous system. It arises 
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from the inferior hypogastric plexus. These 
nerves are distributed to the prostate, seminal 
vesicles, prostatic urethra, ejaculatory ducts, 
corpora cavernosa, corpus spongiosum, mem
branous and penile parts of the urethra, and the 
bulbo-urethral glands. The preganglionic effer
ent sympathetic fibers of this plexus are derived 
from the lowest three thoracic segments and the 
upper two lumbar segments of the spinal cord. 
The parasympathetic preganglionic fibers origi
nate in the second, third, and fourth sacral seg
ments of the spinal cord. 

Chronic somatic dysfunctions are commonly 
found at the eleventh and twelfth thoracic and 
the first lumbar segments. Chapman's points for 
the prostate, as well as restrictions of the cranial-
sacral mechanism, can be present. All of these, 
when present, should be treated as a means of 
resolving many of the presenting symptoms. It 
is also important to treat any structural deficits, 
such as a short leg or thoraco-lumbar scoliosis, 
as a means of lessening the effects created by 
the stimulation of the autonomic nervous system 
involved. 

• NEPHROLITHIASIS 
There are sixteen to twenty-four cases of nephro
lithiasis per 10 ,000 persons reported in the 
United States yearly. Males have a three-fold to 
four-fold increased risk of the development of 
renal calculi over females. Uric acid and calcium 
stones are the most prevalent types of calculi 
found in men, whereas infectious stones are 
more common in females. 

The composition of these calculi can be any 
of the following: calcium, phosphate, mixed cal
cium and phosphate, magnesium ammonium or 
phosphate, uric acid, cystine and some are of 
miscellaneous minerals. Of these, the calcium, 
phosphate, and uric acid stones are most preva
lent in this order. 

Cause of the Specific Types of 
Calculi 
Calcium oxolate stones develop in an acidic 
urine, whereas calcium phosphate stones de
velop in an alkaline urine. In addition to the pH 
of the urine, the cause of the hypercalcemia that 
may be present should be identified. Among the 

conditions that can be present to create a hyper
calcemia are: hyperparathyroidism, hypervita-
minosis, Paget disease, multiple myeloma, other 
malignancies that metastasize to bone, such as 
lung, breast, kidney, head, and neck, as well as 
immobilization. 

Uric acid stones are a product of purine me
tabolism and a diagnosis of gout should be con
sidered. Chronic renal infections and urinary re
tention syndromes are other major causes. It is 
easy to see the importance of obtaining a com
prehensive history and the chemical definition 
of any stone that is passed. Dietary advice and 
strenuous treatment of infections can prevent 
reoccurrence of the calculi. 

Signs and Symptoms 
Pain is the most common symptom presented. 
It can be mild or extremely intense and require 
hospitalization. Renal colic is a result of the ob
struction caused by the stone. The condition can 
be asymptomatic when obstruction is absent. 
The pain usually starts suddenly in the early 
morning and rapidly becomes more intense as 
the stone moves down the ureter. A history of 
relative dehydration can precede the onset of an 
attack. The location of the pain will depend on 
the position of the stone. Upper ureteral and 
pelvic obstruction will cause flank pain with cos
tovertebral tenderness and may radiate into the 
abdomen. A positive Lloyd's sign is usually pres
ent. Lower ureteral obstruction can cause pain 
that radiates into the groin, testicle, or labia. 
Nausea and vomiting may develop and a differ
entiation from an acute appendicitis must be 
made. A low-grade fever may develop. If the 
stone is passed, the patient will have relief of 
symptoms. Failure to pass the stone, with main
tenance of obstruction, will require therapeutic 
intervention. The following methodologies for 
treatment of the calculi are presently available. 
Extra-corporeal Shockwave, lithotripsy, pericu-
taneous nephrostilithiotomy, rigid and flexible 
uteroscopy, or open surgical approaches. 

Osteopathic Concepts 
One of the most important of the osteopathic 
concepts is prevention. The emphasis must be 
placed on hydration, a dietary prescription, and 
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the prevention of recurring urinary infection by 
immediate and intensive treatment of an acute 
urinary infection, as well as the treatment of all 
underlying pathology. 

The renal and ureteric plexuses of the auto
nomic nervous system innervate the kidneys and 
ureters. The renal plexus is formed by filaments 
from the celiac ganglion, celiac plexus, aortico-
renal ganglion, the lowest thoracic splanchnic 
nerve, the first lumbar nerve, and the aortic 
plexus. The ureteral plexus is derived from the 
renal and aortic plexuses, the superior hypogas
tric plexus, the hypogastric nerve, and the infe
rior hypogastric plexus. The efferent fibers of the 
autonomic nervous system related to the kidney 
and ureter are derived from the vagus nerve and 
the first, second, and third lumbar segment of 
the spinal cord. 

Somatic dysfunctions are commonly found at 
the twelfth thoracic, and first two lumbar seg
ments. Chapman's points for the kidney, as well 
as the cranio-sacral mechanism, must be evalu
ated. Any dysfunctions found should receive os
teopathic manipulative treatment at the time of 
the acute incident, with a follow-up evaluation 
and treatment as necessary when the symptom 
complex has subsided. 

• PYELONEPHRITIS 

Acute pyelonephritis is an acute infection of the 
renal parenchyma and collecting system of the 
upper urinary tract. Chronic pyelonephritis fol
lows repeated attacks of acute pyelonephritis 
leading to changes characterized by progressive 
renal scarring, usually asymmetric and irregular, 
involving both the cortex and the pelviocalyceal 
system. 

Acute pyelonephritis is commonly caused by 
a bacterial agent. Escherichia coli and other en-
terobacteria account for 9 0 % of these infections. 
Chronic recurrences of acute episodes are usu
ally caused by predisposing factors such as func
tional abnormalities including indwelling cathe
ters, anatomic abnormalities of the urinary tract 
that cause stasis or obstruction, urolithiasis, ma
lignancy, neurogenic bladder, and foreign bod
ies. Other risk factors include diabetes mellitus, 
age, and the presence of immune deficiency. Fe
males are more prone to urinary tract infection 

because of the relative position of the urethra in 
close approximation to the rectum. 

Signs and Symptoms 
Patients usually present with fever, chills, and 
flank pain with or without radiation to the groin. 
Additionally, depending on the severity of the 
condition, they may show other signs of sepsis, 
including malaise, nausea, and vomiting. Lower 
tract symptoms such as dysuria, increased uri
nary frequency, and urgency may be present. 
Examination will show the presence of tender
ness of the costovertebral angle of the involved 
side. A urinalysis will show pyuria, bacturia, and 
gross or microscopic blood. A complete blood 
count will report a leucocytosis with predomi
nance of neutrophils. Urine cultures are diagnos
tic and a sensitivity study will identify the appro
priate antibiotic therapy. 

A patient with a history of recurrent attacks 
must be evaluated for any predisposing factors 
that may be present. The elimination of these 
findings must be vigorously pursued. In the pe
diatric female patient, simple instructions on the 
proper wiping of the anus and urethra from front 
to back can eliminate the reoccurrence of acute 
cystitis and the danger of its being the cause for 
the creation of pyelonephritis. 

Osteopathic Concepts 
The innervation of the kidneys and related or
gans has been reviewed in the previous topic of 
nephrolithiasis. This included common sites of 
the development of somatic dysfunctions. 

Cole reported that the animal research he had 
performed in 1951 showed that "in the kidneys 
some of the glomeruli were swollen, as were the 
cells of the collecting tublules of the cortex." In 
his summary he states that "it may be stated that 
spinal fixation in experimental animals resulted 
in cellular and vascular alterations in visceral 
structures reflexly (sympathetically associated)." 

Frymann, in the 1950 yearbook of the Acad
emy of Applied Osteopathy, reviewed research 
previously reported by Davis, McConnell, and 
Bums. She noted that in addition to the expected 
sites for the finding of somatic dysfunctions sec
ondary to renal pathology, involved somatic dys
functions were found in the cervical region. 
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In the same yearbook, Zirul states in the con
clusion of his article that "the osteopathic lesion, 
especially of the sixth cervical to the first lumbar 
spinal segments, causes aberrant neural impul
ses to the kidneys." 

Nelson, in the 1951 yearbook of the Academy 
of Applied Osteopathy, found that "pyelonephri
tis, in concomitant urethral spasm and structure, 
has its spinal lesion counterparts at the level of 
the fourth and fifth lumbar segments, with em
phasis on the fourth." 

These all are different sites than had been dis
cussed in the previous topic of nephrolithiasis. 
It emphasizes the fact that structural diagnosis 
must be all-inclusive and osteopathic manipula
tive treatment must be applied to try to resolve 
all structural abnormal findings. 

Case One 
A 38-year-old man was seen in the emergency 
room of the local hospital. He had called at four 
o'clock that morning with the symptom of severe 
pain in the right side of his back. The pain awak
ened him from his sleep at three o'clock in the 
morning and had been gradually worsening. He 
was told to proceed to the emergency room. At 
that time he noted that his pain was still very 
severe and seemed to have traveled down into 
his right groin. In addition, he had urgency and 
dysuria, as well as some nausea. He denied any 
previous history of back pain or renal difficulties. 
He stated that he had given up smoking a year 
previously but did consume three to four cans 
of beer daily. His appetite was usually very good 
and he admitted to having gained approximately 
25 pounds in the past few years. He had no food 
restrictions and noted that he was "a meat and 
potatoes guy." 

Further questioning elicited a history of mul
tiple joint pains of recent onset, with most of the 
discomfort in his left ankle and foot, especially 
his left big toe. He had taken an over-the-counter 
anti-inflammatory medication that gave him re
lief of the symptoms. His occupation was ac
counting and he was not restricted from physical 
activity and was able to perform all of his duties. 

Physical examination revealed a well-devel
oped, overweight male who was in obvious pain. 
Lloyd's sign was positive on the right. The ab

dominal examination did not reveal any guard
ing, mass or organ enlargement. All other sys
tems were found to be within normal limits. His 
temperature, orally, was 99 degrees. 

A structural examination revealed severe hy-
pertonicity of his right back, from his upper tho
racic region down to his sacrum. In addition 
there was a somatic dysfunction present at 
T 8 - T 9 , and a reduction of cranial-sacral 
rhythm. 

A urinalysis was performed and the micro
scopic examination was positive for erythrocytes 
and an acidic pH. A flat plate x-ray of the abdo
men showed some gas in the large colon, but 
there was no evidence of renal calculi. 

A tentative diagnosis of a right renal uric acid 
calculus was made. The patient was placed on 
intravenous fluids and parenteral analgesics. A 
CAT scan was performed, which showed a trans
lucent calculus present in the lower right ureter 
close to its insertion into the urinary bladder. A 
serum uric acid was completed and was reported 
as above normal. His urine was continually mon
itored to note total output as well as to attempt 
to obtain the stone should it be passed. 

The patient noted within the next four hours 
that his pain was completely alleviated. All anal
gesics were discontinued, but observation of his 
urine was maintained. 

He received osteopathic manipulative treat
ment (OMT) to relieve the muscle hypertonicity, 
the somatic dysfunction, and to increase the cra
nial-sacral motion. In addition, he was given al-
lopurinol and K-citrate to assist in reducing his 
uric acid as well as to create alkaline urine. 

A few hours later a stone was recovered from 
his urine and was sent to the pathologist for fur
ther evaluation. It was later confirmed that it was 
a uric acid calculus. 

The patient was discharged later that day and 
was instructed on his further care at home. He 
was placed on a low purine diet and was told to 
continue taking allopurinol and potassium cit
rate. 

The patient returned to work within the next 
48 hours and was next seen in the office 30 days 
later. At that time he had no symptoms. He had 
no urinary symptoms and his joint pains were 
no longer present. A repeat of his serum uric 
acid was reported as within normal values. He 
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had lost 5 pounds and was maintaining his diet. 
The somatic findings were no longer present. He 
was told to continue on the present course of 
treatment and to return for further testing in 3 
months time. 

Discussion 
This patient presented with a very typical history 
and symptom complex for a uric acid calculus. 
This is a condition that usually occurs in males, 
and there usually is a familial history. In addi
tion, his diet contributed to the condition. He 
was in some ways very fortunate that the urinary 
problem developed at an early stage in his devel
opment of gout. His maintenance of a proper 
diet and medication should prevent him from 
pathological changes developing that would 
have occurred in his joints, because the condi
tion was diagnosed before the onset of bony 
changes with joint destruction. 

He will have to continue on a restricted diet, 
medication, as well as making sure that his urine 
remains slightly alkaline. 

T 8 - T 9 somatic dysfunction is usually found 
with renal disease. It assists in the diagnosis of 
a renal problem and should be treated to assure 
that there is no negative autonomic feedback to 
the kidney from the soma and to relieve some 
of the somatic pain associated with the kidney 
stone. 

Case Two 
A 66-year-old man was seen in the clinic with 
a chief symptom of nocturia. He was a patient 
at the clinic for the previous 5 years and was 
being seen for the management of his hyperten
sive vascular disease. He was being seen semi
annually and was under good control. He was 
taking a beta-adrenergic blocking agent, atenolol 
50-mg. daily. 

He had no history of angina, dyspnea, swell
ing of his ankles, or other indications of water 
retention. All of his past medical history was 
non-contributory. On further questioning, he 
noted that he had had nocturia over the past 3 
years. He was awakened on the average of two 
times every night by the need to urinate. In the 
past 6 months, he noted that he was being awak
ened on the average of four to five times during 

a night. In addition, during the day, he had in
creased urgency and experienced the need to 
rush to the bathroom and then had trouble start
ing the flow. The strength of the flow was dimin
ished and he "dribbled" out the balance of his 
urine. The entire process was taking much 
longer than had been necessary previously. 

Physical examination revealed a slightly obese 
male, with no obvious deformities. His blood 
pressure was 128/78 mmHg; he had a regular 
sinus rhythm; no murmurs were noted. He chest 
sounds were clear. There were no abdominal 
masses or organomegaly noted. There was no 
evidence of swelling of his lower extremities. 

A structural examination revealed somatic 
dysfunction present at T 1 2 - L 1 and L 1 - L 2 . In 
addition, the cranial-sacral rhythm was dimin
ished. 

A rectal examination revealed that he had a 
slightly enlarged prostate gland that was mildly 
boggy to palpation. There were no nodules or 
firm masses palpable. In comparing these find
ings to previous years, it was noted that there 
was a small increase in size and bogginess. 

A urinalysis was performed that was negative 
for any signs of infection, albumin, blood cells, 
or sediment. A PSA test was performed, and it 
was normal with no change from those per
formed in previous years. A routine blood chem
istry profile showed an increase in his cholesterol 
level (200 mg/dL), with a low-density lipopro
tein of 160 mg/dL and high-density lipoprotein 
of 45 mg/dL. 

A diagnosis of benign prostatic hypertrophy 
was made, as well as obesity and hyperlipidemia. 
The patient was placed on a weight reduction 
regimen that included exercise. The urinary 
problem was fully discussed with the patient and 
it was agreed that he would start taking finaster
ide orally for at least the next 6 months and see 
if it had any effect on his condition. The use 
of other medications to reduce his immediate 
symptoms of urgency and nocturia was dis
cussed as well, and it was agreed that should his 
symptoms worsen, then he would receive the 
necessary prescription. 

He received OMT to relieve the dysfunctions 
that had been found, and he was told to return 
for further evaluation in 6 months. His lipid pro
file would be re-evaluated after the period of diet 
control. 
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Discussion 
The aforementioned describes a typical case of 
benign prostatic hypertrophy. The physician 
must be aware of the possibility of carcinoma of 
the prostate as well as the development of uri
nary retention. Either one of these conditions 
will require more intensive evaluation and possi
ble surgical intervention. A large percentage of 
these patients will have their symptoms resolve 
with no therapy given at all. It is important to 
discuss the entire condition, as well as possible 
outcomes and all alternate approaches to therapy 
with the patient, because using a pharmaceutical 
agent, such as finasteride, can entail a lifetime 
commitment to the taking of the drug. 

The finding of somatic dysfunction at the 
T 1 2 - L 1 region is common in the presence of 
prostate disease. Dysfunctions of the pubic sym
physis and congestion of the ischiorectal fossa 
should be explored. These should be treated to 
relieve or prevent discomfort in this area. 

Case Three 
A 38-year-old woman was seen as an emergency 
patient in the clinic. She reported fever, chills, 
and pain in her back, as well as urinary fre
quency. This had developed over the previous 
24 hours. She did not recall any previous inci
dents that were similar. Her past history was pos
itive for multiple incidents of cystitis as a child 
and occasional bouts of dysuria and frequency 
of urination over the past 3 to 4 years. She had 
seen her physician for these and was placed on 
antibiotics for relief. She often medicated herself 
for these symptoms. She had no other major ill
nesses or surgery and had two pregnancies that 
were uneventful. She stated that her menstrual 
cycles were regular and that she did not take 
oral contraceptives. 

Examination revealed a well-developed fe
male in apparent distress. Her temperature, or
ally, was 101°F. Her pulse was 94 beats per min
ute; her respirations were normal. Her blood 
pressure was 110/75 mm Hg, and she had nor
mal cardiac and breath sounds. Her abdomen 
was generally tender throughout without rigidity 
being present and she had pain on palpation of 
the right back at the costovertebral region. A 
structural examination revealed a somatic dys

function at L 3 - L 4 , and a reduction of the normal 
cranial-sacral rhythm. 

A sterile sample of urine was obtained and an 
immediate urinalysis was performed. It revealed, 
on microscopic examination, the presence of 
bacteria, red blood cells, and debris. There was 
no evidence of the presence of albumin or glu
cose. The urine was submitted to the laboratory 
for culture and sensitivity tests and blood was 
sent for complete blood count and blood chem
istries. 

A tentative diagnosis of pyelonephritis was 
made and the patient was sent home for bed rest. 
In addition, she was given a prescription for an 
antibiotic to be started at once. It was felt that 
E. coli caused the majority of these types of infec
tions and the antibiotic was chosen to treat this 
organism, pending the results of the culture and 
sensitivity tests. She was to increase her fluid 
intake and told she could take acetaminophen 
as needed. She was to call within 24 hours and 
daily for 4 days to monitor her progress and was 
to return for a follow-up visit to the clinic in 1 
week. 

Daily improvement of all of her signs and 
symptoms was noted. The antibiotic, previously 
prescribed, was shown to be effective for the 
treatment of her infection, which was caused by 
E. colt as predicted. 

When seen a week later, the patient felt well. 
She had no signs or symptoms, except for a gen
eral feeling of fatigue. Her microscopic urine ex
amination no longer revealed bacteria or blood 
cells. The pain in her back was no longer present. 
The previously seen somatic dysfunctions had 
returned and were treated once more. 

It was recommended that she continue on the 
antibiotic for the next week, when the culture 
would be repeated. 

A discussion was had with the patient regard
ing her previous history of cystitis and her self-
medication for it. It was explained that she had 
been using her medication improperly and not 
taking the drug until the infection had been 
completely resolved. This led to repeated inci
dents and the present condition, and could lead 
to her developing severe renal damage. She was 
instructed on the care that she had to take when 
wiping herself after defecation or urination. In 
addition, it was felt that once the urine culture 
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was reported as negative, she should be placed 
on a long-term medication to maintain an aseptic 
urinary tract for at least 3 months. 

Discussion 
This case is typical of pyelonephritis as seen by 
the primary care physician. The patient is usually 
female and has had a previous history of urinary 
tract infections. It is seen in patients who, as 
children, had multiple incidents of cystitis. In 
addition, patients are prone to self-medication, 
underusing the amount of the pharmaceutical 
needed to completely treat the infection. This 
leaves them prone to repeated infections and 
gradual development of renal pathology. Among 
factors to be aware of is the tendency for having 
multiple sexual partners with the development 
of chronic gynecologic infections of which they 
are not aware. If they are aware of the gyneco
logic infection, they often feel that the urinary 
condition is a symptom of vaginal infection and 
treat it locally, allowing the infection to ascend 
from a cystitis up the ureters and to the kidneys 
into pyelonephritis. 

Somatic dysfunctions in the lower thoracic 
and upper lumbar regions are often found in 
association with renal and urological conditions. 
Pubic and other pelvic somatic dysfunctions may 
occur due to regional inflammation or as viscero

somatic reflexes. These need to be treated to re
lieve discomfort and to remove viscerosomatic 
and somatovisceral reflexes from creating cycli
cal feedback conditions. 
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Gynecologic Considerations 
Charles ]. Smutny III, Mary E. Hitchcock, and Sonia Rivera-Martinez 

• DYSMENORRHEA AND 
PREMENSTRUAL SYNDROME 

Two of the most frequent ailments of females of 
reproductive age are dysmenorrhea and premen
strual syndrome. Dysmenorrhea can be subdi
vided into two distinct forms, primary and sec
ondary. Alhough all three can be found in the 
same patient, premenstrual syndrome, primary 
dysmenorrhea, and secondary dysmenorrhea are 
often discussed separately. 

Definitions 
1. Primary dysmenorrhea (functional dys

menorrhea): painful menses in the absence 
of discrete organic disease. (This is to be dis
tinguished from premenstrual syndrome in 
that symptoms persist after the onset of men
ses or initiate earlier than 14 days before 
menses). 

2 . Secondary dysmenorrhea (acquired dys
menorrhea): painful menses associated with 
definable pathology. 

Pain is a highly subjective part of history tak
ing. Alone, it is not sufficient to make a diagno
sis. Symptoms must alter the patient's activities 
of daily living (ADL) and persist for more than 
several hours. The symptoms may last as long 
as several days in acute situations. In the case of 
secondary dysmenorrhea, weeks to months may 
pass with major ADL changes before the patient 
seeks attention. 

3. Premenstrual syndrome (PMS): an interre
lated constellation of physical, metabolic, 
hormonal, and psychological imbalances, 

variable in nature, and beginning an average 
of 7 to 10 days (with a range of 2 to 14 days) 
before menses. Symptoms include headache, 
bloating or abdominal swelling, irritability, 
tiredness, and food cravings such as sweets 
and/or salt. Hormonal imbalances may pre
dispose a woman to anxiety, depression, and 
even open hostility. Symptom complexes 
often potentiate mood swings. Symptoms 
and imbalances decrease rapidly with the 
onset of menses. 

(All three entities may be associated with va
sovagal effects and their associated nausea.) 

a. Premenstrual dysphoric disorder 
( P M D D ) : a severe form of PMS. The 
symptoms of PMDD are similar to those 
of PMS but are severe enough to interfere 
with work, social activities, and relation
ships. 

Dysmenorrhea and PMS tend to be diagnoses 
made in women in their teens and twenties. 

Thinking osteopathically requires a clear un
derstanding of normal and pathological anatomy 
and physiology (structure and function) and ed
ucated hands with palpatory experience. Com
bined with the knowledge of a range of osteo
pathic techniques for both diagnosis and 
treatment, one can separate these three entities 
and treat them efficiently and cost-effectively. 

Premenstrual Syndrome (PMS) 
The cause of PMS is complex and not well under
stood. Some theories propose progesterone defi
ciency, endogenous opiate peptide excess, or 
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pyridoxine deficiency as potential causes. Blood 
serum studies clearly show that there are some 
transported elements that can trigger symptoms. 
Decreased calcium and magnesium have been 
clearly shown to increase the severity of PMS. 
Borderline thyroid function with thyroid stimu
lating hormone in the middle to high range and 
active T-3 in the low normal to below normal 
range have been associated with increased PMS 
symptoms. Inappropriate production of follicle-
stimulating hormone and/or luteinizing hor
mone has also been associated with increased 
symptoms. Balancing estrogens and progester-
ones has further indicated that hormones play a 
significant role in PMS. Prostaglandins and ara-
chidonic acid rank highly in the suspected pain 
causing agents secondary to their known charac
teristics of influencing the release of substance 
P. Studies of a variety of pharmacologic agents 
used to treat PMS show as high as 3 0 % to 4 0 % 
of patients responding to placebo. The placebo 
side of the equation is very poorly studied, al
though there may be much to be gained by a 
thorough investigation of placebo. This is evi
denced by the substantial amount of money ded
icated to the study of placebo by the National 
Institutes of Health (NIH). 

The preponderance of inconclusive studies 
has led some practitioners to ascribe a psycho
logical diagnosis to PMS without giving consid
eration to other factors. The psychological as
pects of the patient are more clearly understood 
when looking at the psyche's impact on the lim
bic system. This is especially so when consider
ing how well placebos have worked in some 
studies. Treatment of limbic system influences is 
more clearly defined in the psychiatric literature 
with respect to the anxiety and depression symp
toms that are commonly associated with PMS. 

From the perspective of hormonal influences 
on brain and systemic function via the influence 
on all three legs of the neuroendocrine immune 
system, alterations in somatic function become 
more easily understood. This relationship is best 
expressed via the autonomic systems structural 
influence and can be detected as increases in 
muscle tone, diaphoresis, hypervigilance, hyper
esthesia, increased heart rate, and the increased 
frequency and severity of mood swings (up-reg
ulated sympathetic drive). 

Somatic dysfunctions that are commonly as
sociated with PMS and dysmenorrhea include 
organ-specific segmental dysfunctions from T10 
through L2 in the sympathetic distribution to 
the primary organs of reproduction, occipital at-
lantal junction dysfunction, and C2 dysfunction 
influenced by the sympathetic facilitation of the 
superior cervical chain ganglia. C2 is also associ
ated with parasympathetic influence from the 
vagus nuclei, further impacting on cervical and 
visceral muscle tone. The sacral and pelvic re
gion has direct influence from inflammation and 
muscle spasm in the pelvic bowl and may show 
parasympathetic response in the hypogastric 
plexus secondary to the influence of sacral re
strictions and lymphatic retention. 

Dysmenorrhea 

Primary dysmenorrhea is a diagnosis by exclusion 
that may be considered after secondary dysmen
orrhea has been effectively ruled out. The physi
ology of menses and the mechanism of uterine 
contracture, in particular, are significant in un
derstanding primary dysmenorrhea. Physical de-
conditioning and gravitational strain can consti
tute a formidable problem for many women, 
especially when they are postpartum. This can 
negatively influence the essential function of 
contraction for the expulsion of endometrial 
products as well as increased ligamentous strain. 
Both processes can produce significant pain. 

Pain secondary to endometrial product reten
tion is largely regulated by the hormonally con
trolled production of specific prostaglandins 
(PGs). The PGs are produced as a result of the 
disintegration of the endometrial lining and sub
sequent breakdown of the cellular fats into ara-
chidonic acid byproducts. The frequency and se
verity of subsequent cramping is increased in 
direct proportion to the concentration of PG 
and/or the pooling of natural fluids during men
ses. This triggers a severe contracture of the uter
ine musculature and increases potential for is
chemia secondary to the muscle contracture. A 
common descriptor for this type of pain is "it 
feels like I am in labor." This pain may be local
ized to the abdomen or extend into the back and 
the thighs and may last from hours to days. It 
most commonly presents as an annoyance, but 
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at its worst, it has the potential to be totally inca
pacitating. Since the symptoms are often the re
sult of prostaglandin influence, and the drugs of 
choice have become nonsteroidal anti-inflam-
matories (NSAIDs) because of their mechanism 
of action as prostaglandin inhibitors. 

Secondary dysmenorrhea includes pathology 
such as, but not limited to, endometriosis, en
trapped or irritating intrauterine devices, uterine 
polyps, fibroids (especially submucous fibroids, 
which may cause ball valve effects or fluid pool
ing of breakdown products), anovulatory men-
orrhagia, pelvic congestion syndrome (associ
ated with a retroverted uterus, venous stasis, and 
lymphatic stasis), strictures, pelvic inflammatory 
disease, ovarian cysts, adenomyosis, hydrosal
pinx, ectopic pregnancy (a surgical emergency), 
and retention of endometrial fragments that act 
as foreign bodies. An anteroflexed uterus, hyper
plasia or fibrosis, and estrogen-progesterone im
balances may play significant roles. Poor physi
cal conditioning, multiparous uterus, and/or 
weakness or damage to the suspensory ligaments 
must also be considered as potential factors. 

Practiced palpatory skills applied to physical 
diagnosis and a good history combined with ap
propriately selected diagnostic laboratory and 
radiologic examinations should separate second
ary dysmenorrhea from both primary dysmenor
rhea and PMS. 

Treatment 

Osteopathic treatment can begin with the initial 
physical examination and should include treat
ment of the primary somatic dysfunctions. Treat
ment of the uterus and pelvic floor during bi
manual examination is most appropriate. 

Treatment should include the upper thoracic 
and upper cervical regions especially when sym
pathetic tone is elevated. This can have an influ
ence on the adenohypophysis output via the 
sympathetic fibers branching off from the ca
rotid complex following the blood supply to the 
secretory structures. It may also decrease fluid 
retention in the upper thoracic region, increase 
lymphatic drainage both locally and systemi-
cally, and may reduce breast tenderness com
monly associated with dysmenorrhea. Addi
tional treatment of the thoracic and pelvic 

diaphragm along with segmental dysfunctions 
of the thoracolumbar junction and sacral pelvic 
regions can further enhance resolution or reme
diation of the physical expression of these condi
tions. Increasing range of motion in all these 
areas reduces venous and lymphatic stasis that 
is a known contributor to increased pain. 

Lymphatic techniques completed after seg
mental and localized somatic dysfunction cor
rection, reinitiates normal lymphatic flow. This 
can reduce the degree of water retention com
monly associated with PMS and dysmenorrhea. 

Treatment techniques should be chosen ac
cording to the tissue responses at each area. Ef
fort should be made to use indirect treatments 
when possible to reduce the chance of the up-
regulating nociceptive (painful) stimulation. 
Counterstrain and facilitated positional release 
are uniquely apropos in this patient population 
because they tend to reduce pain rapidly. In ad
dition, they can be readily taught to the patient 
for self-administration. 

A simple yet helpful technique is the use 
of inhibitory pressure on the sacrum to quiet 
uterine contractions. The patient is prone as 
the physician maintains a deep, steady pressure 
on the sacrum until the contractions cease (Fig. 
116-1) . At home, the patient may perform a 
similar maneuver by using a book to create 
the pressure as she lies supine with the book 
under the sacrum (Fig. 116-2) . Flexing the 
knees while in this position increases the pres
sure on the sacrum (Fig. 116-3). 

A similar technique may be used anteriorly, 
applying the pressure over the symphysis pubis 
(Fig. 116-4) . 

• FIG. 116-1 Sacral pressure for the relief of dysmenor

rhea. 
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• FIG. 116-2 Self-treatment by sacral pressure us ing a 

book. 

• FIG. 116-3 Increasing sacral pressure by flexing legs 

on trunk. 

• FIG. 116-4 Deep inhibiting pressure on tissues over

lying the pubic symphysis. 

Failure of the patient to respond to treatment 
is a strong indicator for potential visceral disease 
as the underlying cause. This would warrant fur
ther examination and special diagnostic testing. 

The standard of care in evaluation and treat
ment of these patients must include nutritional, 
electrolyte, hormone, and structural considera
tions that should be properly balanced, while 
social and family history, familial support struc
tures, and secondary gain issues should be inves
tigated. Nutritional supplements, replacement 
hormone therapy, and surgical interventions 
should be considered as a matter of course in 
an appropriate sequence dictated by standard of 
care. 

Medications including serotonin reuptake in
hibitors have been shown to be helpful and 
should be considered in patients that are resis
tant or not responsive to osteopathic treatment. 
Adjunctive therapy combining medication and 
osteopathic manipulative techniques is often 
more effective in severe cases than either is inde
pendently. Use of outside resources including 
support groups, social services, and psychologi
cal interventions may also need to be considered. 

• CASE 1 
S.S. was a 28-year-old woman who was first eval
uated for symptoms of abdominal pain, bloating, 
mood changes, and headaches associated with 
the impending onset of menses within 2 to 3 
days before the start of her flow. Pain eased 
within 1 to 2 days after the onset of menses. 
Visual analogue scale of pain is variable from 
three to seven out of ten during this part of her 
cycle. Some cycles were described as worse than 
others. Pain scales less then five out often repre
sent days when she was not capable of going to 
work or completing activities of daily living at 
home beyond toileting and bathing. She had an 
established history of premenstrual syndrome by 
diagnosis since age 15. She has seen her physi
cian regularly twice per year and has had nega
tive Pap smears yearly since the onset of sexual 
activity at age 2 1 . The onset of menses was at 
age 12. She has had a regular cycle of 28 to 29 
days, followed by a period of 3 to 5 days of flow 
that regularly had a heavy onset (seven to nine 
heavy-duty pads per day) lasting 1 to 2 days and 
a slow tapering decrease. She has had four sexual 
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partners in her lifetime and denied ever having 
had a sexually transmitted disease. She had 
never been pregnant. She stated that she had 
"always used barrier contraception and had 
never, ever been without protection." She knew 
that her period was about to begin within a few 
days after the onset of headache, followed in 24 
hours by the onset of abdominal cramping, 
bloating, and mood swings that range from 
crying to anger. She was reluctant to use oral 
contraceptives secondary to a family history of 
breast cancer. She has used multiple analgesics, 
nonsteroidal anti-inflammatories, opioid narcot
ics, and herbal remedies for pain control without 
significant success. She also stated that she did 
not like to use medication in general. 

Socially, she never imbibed alcohol or 
smoked anything. Her family history included 
breast cancer in her mother and her older sister. 
Both sustained multiple "lumpectomies" and the 
mother had had a single modified radical mas
tectomy on the right. Both were without persis
tent sequela for more than 5 years. Both mother 
and sister had experienced significant problems 
with premenstrual syndrome 

She had arrived 2 days after the most recent 
headache began and was weepy. She was ap
proaching her calendar date for the onset of 
menses in 2 days. Her abdomen was visibly dis
tended. Evaluation of the head, eyes, ears, nose 
throat, chest, and heart was normal. The abdo
men was soft and tender in the left and right 
lower quadrants in the suprapubic region. There 
was a mild increase in temperature medial to the 
right ASIS. There was edematous accumulation 
of fluids in the inferior aspect of the small panni-
culus with widespread edema in the four extrem
ities easily noted. There was mild to moderate 
pitting in the pretibial region down over the dor
sum of the foot bilaterally. 

The occipital atlantal junction was restricted 
in flexion and extension but symmetric and side-
bending in rotation. There was tenderness along 
the superior nuchal line bilaterally. There was a 
mild thoracic and lumbar flattening with a de
creased excursion of the diaphragm and rib 
structures on inhalation. The left first rib was 
restricted with the rib in the elevated position. 
The thoracolumbar junction was tender to pal
pation in the midline and bilaterally across the 

surfaces of the erector spinae, paraspinals, and 
quadratus lumborum muscles. There were ante
rior tender points in the L I , L2, and L3 distribu
tions with the right greater than the left. Sacral 
motion was restricted both in inhalation and ex
halation. Seated flexion was positive on the right 
with a negative spring test, right sacral base ante
rior, and left inferior lateral angle posterior and 
superior. L5 was rotated to the right. There was 
a minor restriction in hip extension bilaterally 
with the right greater than the left during gait. 
Speculum examination was within normal limits 
and the bimanual examination did not identify 
any masses. The pelvic floor was elevated and 
demonstrated poor excursion with respiration. 
The right ovary was more tender to touch than 
the left. The uterus appeared normal in contour 
and texture. 

During pelvic bimanual examination the pel
vic floor was treated with respiratory assisted 
muscle energy bilaterally. Occipital atlantal de
compression was used to decrease cervicogenic 
headache muscle tension and to rebalance sym
pathetic and parasympathetic tone. Facilitated 
positional release to the first rib on the left was 
followed by rib-raising bilaterally and redoming 
the diaphragm. The purpose of this set of proce
dures was to increase potential for drainage 
through the thoracic duct of lymphatic fluids 
and to improve the excursion of the diaphragm 
which pumps that fluid. This was followed by 
counterstrain to the anterior tender points se
quentially from LI through L3. The patient then 
rolled to the prone position and respiratory-as
sisted muscle energy was applied to the sacrum 
to restore symmetrical motion during respira
tion. Soft tissue and myofascial release was used 
in the thoracolumbar region and the patient was 
returned to the supine position. Bilateral pedal 
pump was administered to initiate movement of 
lymphatic fluid into the now-open lymphatic 
channels, with both the pelvic and abdominal 
diaphragms assisting in the movement of fluid 
with respiration. 

On reassessment, somatic dysfunctions and 
tenderness had been reduced, rotations normal
ized, and range of motion had become more 
symmetric during gait. She stated that her head
ache had resolved. She showed mood improve-
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ment with a smile on her face and an appropriate 
sense of humor. 

She was instructed on how to self-administer 
a counterstrain treatment and a standing bilat
eral pedal pump. She was asked to return in 4 
days, or sooner if the pain returns, for follow-
up treatment and to review her self-treatment 
program. 

Discussion 

The sequence of somatic dysfunctions that were 
treated is significant in that the osteopathic 
thought process should include an attempt to 
restore normal function on a systemic basis as 
well as treating the local area of dysfunctions 
(treat the whole patient). With edema in all four 
extremities, lymphatic techniques become more 
prominent in the treatment plan. The headache 
symptom associated with increased cervicocran-
ial junction muscle tone is indicative of an in
crease of sympathetic tone, probably secondary 
to nociceptive (pain) input. Balanced ligamen
tous tension, counterstrain, and cranial tech
niques are indirect techniques that can achieve 
reductions in muscle tone and reduce facilitation 
in the nervous system restoring a more normal 
balance. 

Restoring sacral function and pelvic dia
phragmatic motion is central to the movement 
of localized lymphatic fluid from the pelvic bowl 
up into the abdominal cavity. There, the lym
phatic fluids and debris can be moved via vis
ceral peristaltic movements and diaphragmatic 
excursion through the cysterna chyle into the 
thoracic duct and upward toward the left subcla
vian vein for return to the intravascular space. 
Movement of the accumulated interstitial fluids 
into the terminal lymphatic ducts using a pedal 
pump initiates fluid movement into a now open 
system that had facilitated to maintain normal 
function. This reduces the accumulation of pro-
teinaceous fluids in the pelvis and the subse
quent accumulation of substance P and other 
pain-generating chemicals. Using osteopathic 
techniques with an understanding of normal 
physiologic function as a background, the prac
titioner can address physiologic dysfunctions via 
the direct influence of the somatic system on the 
physiologic environment. 

• OSTEOPATHIC CONSIDERATIONS 
IN THE OBSTETRIC PATIENT 

Osteopathic care throughout pregnancy pro
vides a woman with the special benefit of adjust
ing the functions of her body to the demands of 
a progressing pregnancy. Seemingly minor prob
lems, especially those involving the back, may 
be the beginning of a lifetime of musculoskeletal 
difficulties. Childbearing women without other 
clear traumatic or visceral causes of back pain 
can often trace part of their own history to a 
difficult labor and/or postpartum onset. 

An exercise program begun in the early pre
natal period, or, ideally, before conception, may 
strongly reduce the potential for developing low 
back dysfunctions. If manipulation and an exer
cise regimen are developed and continued post
partum, the patient may return to normal func
tion much more rapidly. 

In a discussion of obstetric back pain, the pel
vis may serve as a starting point. It is the founda
tion on which the entire spinal column is bal
anced. Forward tilting of the pelvis occurs 
during pregnancy, with a resulting increased 
lumbar lordosis as a counterbalance. Often this 
increase in spinal curves may extend as far as 
the cranial base and may induce cranio-sacral 
strains. This may lead to acute and, if uncor
rected, chronic backache and a host of other 
symptoms. Lordosis is commonly more marked 
in women than in men. Obesity and/or a grow
ing fetus compound the stresses, exaggerating 
the curve (Fig. 116-5) . Alterations in posture 
shift the stresses from their normally ligamen
tous and disk-oriented balance to a strenuous 
muscle-controlled balance. As the pregnancy 
continues to develop, distension of the abdomen 
further reduces the muscular capacity to coun
terbalance. This is a living example of the physio
logical principle of the length-tension relation
ship in which muscles can be stretched beyond 
their capacity to contract efficiently. 

Anatomically, the body is designed to resist 
gravity through one primary and two subsidiary 
centers of transition (Fig, 116-6) . These transi
tion zones at the C 7 - T 1 , T 1 2 - L 1 , and L 5 - S 1 
junctions serve as fulcrums for the transmission 
of force upward and downward through the col
umn. They serve as balance points for the ante-
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• FIG. 116-5 P regnancy increases the curvature of the 

spine, especially the lumbar lordosis. 

rior-posterior (A-P) curve and may serve as pro
prioceptive references to the longitudinal center 
of gravity. The compound functions at these 
points subject them to higher stresses than at 
other spinal areas. This adaptation is to human 
advantage, however, because this arrangement 
can resist ten times that of a straight column. 
With an engineer's eye, the spinal column can 
be viewed as the mast of a ship with a series 
of muscular and ligamentous stays placed for 
balance and control through a range of motion. 
A good example is the trapezius and its wedge-
shaped form from spinous process to scapular 
spine. A-P curve changes in the column result 
in an increase of the thoracic A-P diameter and 
transverse diameter and a shortening of the lon
gitudinal axis. This reduces the efficiency of the 
"stay and mast" system. 

The iliopsoas muscle is often considered the 
"mainstay" in the column support system. It 
therefore has the potential for a significant role 
in the back pain of pregnancy and in back pain 

• FIG. 116-6 Centers of gravity. 

in general. Crossing the critical area of the L 5 - S 1 
junction, it can help distribute forces from the 
large range of motion above through to the rela
tively limited movement of the sacrum. Equally 
important is its capacity to help distribute forces 
from below upward. Its origins at the inferior 
borders.of the transverse processes of L 1 - L 5 , 
the anterolateral surfaces of the vertebral bodies 
of T 1 2 - L 5 , and the intervertebral disks between 
them give this muscle a unique range of func
tions similar in some respects to the sternoclei
domastoid. As a result, its structure and function 
require complex innervation, great recruitment 
capacity, and significant power capacity. The ili
opsoas may be involved in respiratory function 
as an anchoring mechanism for the crura of the 
diaphragm. It is involved in the stabilization of 
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the lumbar spine in standing, sitting, and loco
motion. It supports the viscera and forms a 
major part of the posterior and lateral bowl of 
the faux pelvis. It may also support the growing 
fetus, keeping the body of the uterus in the faux 
pelvis and the abdomen until descent at term 
begins. 

One key may be in understanding the iliop
soas' role in nutation and counternutation (phys
iologic A-P rocking of the sacrum). The psoas 
muscle acts as a prime mover of the lumbosacral 
junction and may strongly influence sacral me
chanics. This becomes focal in studying the me
chanics of gait, respiration, and the sequence of 
engagement, flexion, descent, and internal rota
tion of the fetus. The muscularly controlled 
counternutation of delivery is assisted by proges
terone and relaxin, which induces ligamentous 
laxity. This facilitates the opening of the true 
pelvic inlet, which must occur for engagement 
to begin. 

During delivery, the hip, pelvic, and abdomi
nal musculature undergoes maximum physical 

strain, with resulting stress on the back and the 
pelvic and sacroiliac ligaments. The lithotomy 
position further exacerbates stress because grav
ity cannot assist in the process (as opposed to 
squatting which is the most natural position). 

The sympathetic innervation to the female 
pelvic structures is derived from nerves at the 
spinal levels of T 1 0 - T 1 2 and L 1 - L 2 . Nocicep
tive fibers also follow these tracts and share in-
terneurons with musculoskeletal nociceptive 
fibers at the same levels. Parasympathetic: inner
vation arises from S 2 - S 4 through the pelvic 
splanchnic nerve (Fig. 116-7) . Changes in A-P 
curves can facilitate segments and lower pain 
thresholds. This information becomes more use
ful diagnostically when one is attempting to sep
arate out other visceral problems that may occur 
during pregnancy. As the curves progress, there 
may be an increase in the tortuosity of viscera 
as they traverse the pelvic brim. This may lead 
to compression of some of the structures that 
are normally suspended freely. The mass and 
size of the uterus and the fetus may further com-

FIG. 116-7 A u t o n o m i c innervation of the female pelvis. 
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pound these restrictions. Respiratory and circu
latory function may be altered leading to com
monly found constipation, edema, and 
backache. Urinary frequency, susceptibility to 
infection, leg cramps, varicosities, acrodyesthe-
sia (tingling and numbness of the hands), breast 
soreness, and joint pains are also common com
plaints. Each of these has structural strain as a 
component to be considered. 

Although lumbar and sacral backaches are 
the most common musculoskeletal symptoms of 
pregnancy, symptoms from the apex of the skull 
to the plantar surface of the feet may frequently 
be encountered. Secondary to large postural 
changes, muscle fatigue and discomfort initiate 
many symptoms. Increasing breast mass may ex
aggerate this. Rib dysfunctions and thoracic and 
cervical pain may increase in frequency and du
ration. Muscle tension headache may occur 
more frequently as these dysfunctions accumu
late. Postural changes may alter the weight-bear
ing distribution of the seated patient toward the 
coccyx, predisposing to coccygodynia. These 
manifestations might herald subsequent hyper
tension, edema, altered glucose balance, pree
clampsia, and other symptoms that define a 
pregnancy in difficulty. Non-osteopathic medi
cine relies upon frequent checkups for early in
tervention, nutritional supplements, and dietary 
advice as the tools to prevent these conditions. 
Their true battle with these entities only begins 
once they have occurred. Medications may ap
pear to be the only avenue for holding the symp
toms at bay until delivery or termination. 

The osteopathic approach provides greater 
opportunity for treatment, quite literally at the 
practitioner's fingertips. "Traditionally, osteo
pathic manipulative management of the obstetric 
patient has been limited to soft tissue relaxation 
especially to the lumbar region and, occasion
ally, to making corrections of the isolated so
matic dysfunctions" (Zink, 1977) . This is often 
effective in improving the comfort of the patient 
but does not directly address: (1) gravitational 
strains; (2) optimization of external or pulmo
nary respiration; or (3) facilitation of drainage of 
the venous and lymphatic systems. It certainly 
does not address optimization of the primary re
spiratory mechanism. 

To treat the patient as a unit, the osteopathic 
physician must consider the neurologic model, 

the respiratory-circulatory model, the energy 
model, the fluid model, and osteopathy in the 
cranial field in an integrated manner. It may also 
be important to consider other models of func
tion. The key is to integrate the information into 
the understanding of the patient as a unique, 
interrelated unit of function. 

Osteopathic medicine utilizes observation, 
palpation, motion testing, and special testing as a 
matter of course. These skills may take on refined 
meaning here. Alterations in normal respiratory 
mechanics can often yield signs of other problems 
beginning. The mechanics of pulmonary respira
tion is often a good place to begin the diagnostic 
and therapeutic process of assisting the patient 
back toward health. 

Normal breathing is dependent, both ana
tomically and physiologically, on a level pelvis 
and a straight spine (in which the movement 
of all segments is unhindered). This allows the 
thoracic cage, which is suspended from the 
spine, to function properly, thereby ensuring 
maximum external respiration. When proper ex
ternal respiration occurs, there is an effective 
negative pressure in the thorax that guarantees 
the continuous return of blood from the central 
nervous system. This, in turn, allows the cere
brospinal fluid to move more freely. At the same 
time, an effective negative pressure in the thorax 
draws the venous blood from the rest of the body 
as well as promoting terminal lymphatic drain
age (Zink, 1977) . 

Tettambel stated: 
A well-tuned engine or balanced musculoskeletal 
system is capable of good performance. It's pre
pared to accommodate the traveling fetus by regu
lating its own contractions and assisting the muscles 
to cooperate with the flexion, extension, and rota
tions of the fetal s ku l l . . . . By maintaining the body 
fluid homeostasis and re-evaluating the ever chang
ing pregnant posture and gait, the obstetrician 
helps the kidneys to maintain their efficiency and 
regulate their filtration system and the heart to 
maintain a healthy beat, keeping the pumping sta
tion running without being on overload. Therefore, 
edema and late breaking preeclampsia may be kept 
at bay. 

Treatment programs must be designed to ad
dress all of these issues, from prenatal planning 
and treatment to postpartum follow-up. It must 
be emphasized that the treatment protocol will 
evolve from a good medical, surgical, gynecolog
ical, social, nutritional, psychological, and 
trauma history combined with a thorough diag-
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• FIG. 116-8 Sacral rocking on obstetric patient. 

nostic and structural examination. This will elu
cidate a fair portion of the balances and imbal
ances as they affect the intricate workings of the 
patient's inherent mechanisms. 

Some additional treatment techniques and 
exercises included here may add to the battery 
of tools to assist the patient in seeking and main
taining a healthy pregnancy and delivery. Still 
stated: 

The knee chest position will place the abdomen in 
the proper form for unloading the pelvis and any 
impacted condition. Then place the hands low down 
on the abdomen and draw the contents of the pelvis 
forward toward the umbilicus and up from the pel
vis, to give free passage of blood and other fluids 
circulating in the lower part of the abdomen. 

Sacral rocking may be used to release sacral 
restrictions, both before delivery and during 
early delivery (Fig. 116-8) . After delivery, the 
woman's legs are removed from the stirrups and 
her hips are put through adduction and internal 
rotation while still flexed, followed by extension 
(Figs. 116-9 and 116-10) . This reduces the po-

• FIG. 116-9 Adduc t i on and internal rotation of the 

hips. 

• FIG. 116-10 Adduc t i on , internal rotation, and exten

sion of the hips. 

tential for sacroiliac dysfunction, which may re
sult from the increased elasticity of pelvic liga
ments combined with the intense ligamentous 
strain of delivery. 

In breech presentations, an external cephalic 
version may be attempted. This has a success 
rate as high as 7 5 % . The major risk of this proce
dure is abruptio placentae. Risk of occurrence is 
greatly increased with the presence of placenta 
previa and only somewhat increased with leio
myoma. It may be prudent to attempt this with 
delicate hands and gentle forces over a period 
of time because heavy handedness may result in 
a different outcome (cesarean section). 

Manipulation may also be used immediately 
postpartum and minimally as early as 4 or 5 
hours after a cesarean section, and then up to 
three times per day, to alleviate hyperextension 
of the lumbar spine. 

Within minutes to a few hours after delivery, 
simple in-bed exercises may begin. The patient 
may be instructed to approximate the scapulae 
while sitting (Fig. 116-11) . This encourages mo
tion of the chest and shoulder girdle and may 
reduce some of the muscular stress accumulated 
during delivery. Within hours on the same day, 
the woman may lie in bed with her knees bent 
and raise the buttocks approximately an inch. 
By pressing the lumbar area against the bed, she 
can tilt the pelvis (Fig. 116-12) . This may begin 
the abdominal and low back rehabilitation pro
cess. Walking, even for short distances, should 
be encouraged early. 

As tolerated, she may stand with legs apart 
about shoulder width and twist the trunk from 
right to left and back slowly (Fig. 116-13) . Em-
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I FIG. 116-11 App rox imat i on of the scapulae. 

• FIG. 116-12 Tilting the pelvis posteriorly by flattening 

the lumbar lordosis. 

FIG. 116-14 S ide-bending of the trunk. 

phasis should be placed on slow motion and 
maximal range of motion without incurring 
pain. There is no place for a "no pain, no gain" 
mentality. In the same position, she may bend 
the trunk sideways and forward (Figs. 116-14 
and 116-15) . This may help strengthen and 
stretch both internal and external obliques, re
storing more normal abdominal muscle func
tion. The woman may continue adding exercises 
as tolerated. 

When possible, to lying on the floor with her 
legs straight and arms out to the sides, the pa
tients reaches with one knee to the opposite arm, 

• FIG. 116-13 Trunk twists. • FIG. 116-15 Forward bend ing of the trunk. 
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• FIG. 116-16 Trunk twists prone. 

returns, and does the same with the other arm 
and knee (Fig. 116-16) . 

When the iliopsoas is severely contracted, a 
stretching exercise is suggested. While standing, 
the unaffected leg is placed at a height of 2 to 
2.5 feet from the floor, on a chair or stool. The 
affected leg is stretched approximately 3 feet be
hind in an anterior rotation position. With con
tinuous gentle stretch, the foot of the affected 
leg is gradually rotated internally. The woman 
then applies pressure over the buttock on the 
affected side, adding full body weight to the 
stretch at the level of the compromised hip (Fig. 
116-17) . 

A passive stretch may be accomplished by 
lying supine on a rolled-up towel that has been 
placed at the thoracolumbar junction. This 

• FIG. 116-17 I l iopsoas stretch. 

• FIG. 116-18 S t rengthen ing the abdomina l muscles. 

should relieve some of the flexion stress accumu
lated during the day. Leg-raising with the legs 
not more than 6 inches from the floor will 
strengthen abdominal muscles (Fig. 116-18) . If 
the legs are raised higher than this, the psoas 
muscle becomes involved in flexion, which is 
not desirable in some low back problems. 

All exercises should be repeated ten times 
without pain. Mild to moderate discomfort is to 
be expected. Patients should strive to work up 
to ten repetitions and then, as tolerated, work 
toward exercising two to three times per day. 
Gentle passive stretching should follow each ex
ercise period. Moving on to more strenuous aer
obic and anaerobic exercises gradually may 
speed the return toward normal with reduced 
risk of injury. High-impact aerobics may cause 
more trouble than good because of increased risk 
of injury. 

Studies by Myers, Muller-Tyl and Wimmer-
Puchinger, Ringrose, and Copper each point out 
that psychological stress and emotional turmoil 
may manifest themselves via the hypotha
lamic-autonomic axis as the physical phenom
ena of obstetric complications. 

Contraindications to Manipulation 
Are of Great Importance 
1. Stimulatory treatments should not be used dur

ing premature labor. Stimulation of spinal 
nerves may be sufficient to promote a labor 
that might otherwise have been halted by 
complete rest. 

2. Stimulatory treatment should not be used in the 
presence oj abruptio placentae. Abruption is 
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considered a medical urgency or emergency 
and may require an emergency cesarean sec
tion. Abruptio placentae occurs after the 
twentieth week of gestation and most com
monly in the last ten weeks of pregnancy. 
Any detachment earlier in pregnancy is re
garded as spontaneous abortion. Where 
symptoms of shock or changes in fetal activ
ity and heart sounds occur, placenta previa 
should be suspected. 

3. Treat with extreme caution if membranes rup
ture without labor. Without amniotic fluid 
protection, the fetus is more vulnerable to 
outside trauma. External cephalic version is 
more difficult in the absence of amniotic 
fluid. The use of fetal movements in response 
to gentle sustained pressure may be effective 
but may take time. 

4. Treatment should be avoided in cases of an in
competent cervix. There is a higher incidence 
of premature labor, spontaneous abortion, 
and oligohydramnios. 

5. Eclampsia requires rapid medical treatment. 
The malignant hypertension and seizures re
quire protect measures and probably rapid 
delivery. 

6. An ectopic pregnancy requires emergent surgery. 

The list of absolute contraindications is short, 
itself giving some hint to the extensive applica
tions of osteopathic philosophy and practice to 
the obstetric patient. "Osteopathic obstetrics can 
be a reality. Integration of structure, function, 
and palpatory skills can expand the diagnostic 
acumen that cannot be appreciated through 
technology or textbook" (Tettambel, 1997) . 

• CASE TWO 
This case reports on the use of osteopathic ma
nipulation as an alternative to vacuum-assisted 
delivery. 

X.R. is a 36-year-old Hispanic female gravida 
1 para 0. Mrs. R. presented at 39 weeks with 
symptoms of spontaneous rupture of mem
branes, contractions every 3 to 4 minutes, and 
mid to low back muscular pain. She reported 
active fetal movements and sparse vaginal bleed
ing. During this pregnancy, she had no compli
cations and gained 32 pounds. Mrs. R. had no 
significant medical history and her only medica
tion was prenatal vitamins. 

On admission her vital signs were stable. 
Fetal heart rate was 150 beats per minute and 
reactive. Uterine contractions were irregular. 
The estimated fetal weight was 3 ,500 grams. Pel
vic examination found no active bleeding and 
no external lesions. The cervix was dilated 7 cm, 
8 0 % effaced, station w a s - 1 , with a right occiput 
anterior vertex presentation, and tested positive 
for spontaneous rupture of membranes. 

Because this patient was in active labor, the 
focus of the osteopathic structural examination 
was on the sacrum, pelvis, lumbosacral junction, 
and lumbar spine. Notable on the osteopathic 
examination were the restriction of the psoas and 
sacroiliac joint bilaterally. 

Mrs. R. was admitted to labor and delivery 
and a normal spontaneous vaginal delivery was 
anticipated. Her first stage of labor was unevent
ful. She refused epidural anesthesia and reached 
full dilatation 4 hours after admission. During 
this phase of labor, her muscular back pain was 
treated with gentle myofascial stretching tech
niques. In general, obstetric patients in active 
labor tolerate these types of soft tissue tech
niques. However, as labor pain intensifies, pa
tients may be unable to bear any manipulative 
treatment. This patient expressed relief of her 
muscular back pain but was unable to endure 
treatment of the sacrum and iliopsoas because 
of labor pain. 

After 2.5 hours of strenuous bearing down 
throughout the second stage of labor, her expul
sive efforts became poor because of fatigue. Mrs. 
R. was taken to an operating room to assist the 
delivery with vacuum extraction. 

Considering the osteopathic structural find
ings in this case, the risks involved with vacuum 
extraction, the patient's wishes for a natural 
birth, and the absence of fetal distress at the time, 
consent was obtained for a trial with osteopathic 
manipulation before attempting delivery with 
the assistance of a vacuum extractor. 

The osteopathic treatment selected for this 
patient was balanced ligamentous tension tech
nique to the sacrum, inhibition of the psoas mus
cle, pelvic diaphragm release, and lateral spread 
of the vaginal walls. 

Osteopathic treatment was successful. Baby 
R. was delivered without the assistance of the 
vacuum extractor. Her APGAR scores were 9 
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after 1 and 5 minutes. Furthermore, Mrs. R. did 
not sustain any tearing and/or lacerations of the 
cervical or vaginal tissues during delivery. 
Mother and infant were discharged 24 hours 
after delivery in stable condition. 

Discussion 
As demonstrated in this case, the tension of the 
iliopsoas and restrictions found at the sacroiliac 
articulations may impede descent of the fetal 
head. Prolongation of this stage may very well 
result in maternal fatigue and the inability to 
deliver the child by usual means. If normal vagi
nal delivery is unfeasible, assistance with instru
mentation, such as forceps or a vacuum extrac
tor, may be attempted. The indications for 
vacuum assisted delivery include maternal ex
haustion and inadequate expulsive efforts. Suc
tion forces used with vacuum extraction range 
from 12 to 18 pounds per square inch. Further, 
vacuum extraction carries a risk of complication 
three times greater than normal vaginal delivery. 

Dr. Melicien Tettambel states that restriction 
of sacral motion may interfere with rotation of 
the head, which could lead to cessation of fetal 
descent .This was the case with Mrs. R. Her sac
rum was locked in counternutation, hindering 
further fetal descent. The physiologic motions 
of the sacroiliac joint during fetal descent are 
counternutation and nutation. In counternuta
tion the sacral base moves posteriorly and the 
apex moves anteriorly. The iliac crests are sepa
rated and the ischial tuberosities move together. 
These motions result in widening of the pelvic 
inlet and narrowing of the pelvic outlet. The mo
tions occurring with nutation are opposite to 
those of counternutation and result in widening 
of the pelvic outlet. Counternutation of the sac
rum must occur for entry of the fetus into the 
true pelvis and for engagement to begin. Sacroil
iac nutation assists fetal descent through the pel
vic outlet .Throughout pregnancy the iliopsoas 
supports and maintains the fetus in the false pel
vis. Relaxation of the psoas muscle permits fetal 
engagement in the true pelvis. Release of the pel
vic diaphragm and lateral spread of the vaginal 
walls relax the superficial and deep muscles of 
the pelvic floor, thus aiding in final descent. 

As seen in this case, osteopathic manipulation 
may be a useful treatment modality to assist nor
mal vaginal delivery before using forceps or a 
vacuum extractor, thus potentially preventing 
complications to mother, child, or both. 
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C H A P T E R 

Neurological Considerations 
Eileen L. DiGiovanna and Michael Rowane 

The human nervous system is extremely com
plex and has an effect on and is affected by the 
entire body. The central nervous system consists 
of the brain, including the cerebral cortex, the 
cerebellum, basal ganglia, and the brain stem, 
along with the spinal cord. From the brain arise 
the twelve cranial nerves and from the spinal 
cord arise the peripheral nerves: 

1. Motor 
2. Sensory 
3. Autonomic 

a. Sympathetic 
b. Parasympathetic 

• BRAIN 
The cerebral cortex is the center of conscious 
activity of the brain. Initiation of motor function 
begins here at the conscious level. Sensory input 
to the brain is processed and interpreted here. 
Speech, visual processing, and memory all have 
their centers in the brain. It is only in the human 
brain that rational thought and emotions are ca
pable of being used at an advanced level. 

The basal ganglia are structures that act as 
control centers between the sensory and motor 
systems. They control automatic movements and 
inhibit segmental reflexes. When dysfunctional, 
tremor, rigidity of muscles, or postural disorders 
may result. 

The cerebellum has a proprioceptive function 
that controls posture, balance, and smoothness 
of muscle functioning. When this function is dis
turbed, symptoms such as dysfunctional move
ment, muscle tremor, loss of balance, or ataxia 
may be manifested. 

The brain stem is the main connection be
tween the superior parts of the central nervous 
system (CNS) and the spinal cord. All nervous 
impulses ascending from the cord to the CNS 
or descending from the CNS to the cord pass 
through the brain stem. Within the brain stem 
are the nuclei of the cranial nerves and the 
autonomic centers. Significant damage to the 
brain stem is inconsistent with the continuation 
of life. 

Motor pathways in the brain consist of an 
upper motor neuron and a lower motor neuron. The 
upper motor neuron is located in the cerebral 
cortex and the lower motor neuron in the brain 
stem. A lesion of the upper motor neuron will 
result in muscle weakness or paralysis, with no 
muscle atrophy early and a disuse atrophy devel
oping after a period of time. If a body part is 
bilaterally represented in the cortex, this would 
not be as noticeable. Increased muscle tone may 
be present along with increased tendon reflexes. 
The lower motor neuron is located in the brain 
stem. A lesion of the lower motor neuron is gen
erally manifested as muscle weakness, flaccid pa
ralysis, loss of reflexes, and an atrophy of the 
muscles. 

Cranial Nerves 
There are twelve cranial nerves arising from the 
central nervous system. They arise from the 
brain as opposed to the spinal cord. They supply 
innervation, both motor and sensory, to the head 
and neck. There are three types of motor and 
three of sensory innervation from the cranial 
nerves: 

6 6 0 

Pthomegroup

www.Pthomegroup.com


CHAPTER 117* NEUROLOGICAL CONSIDERATIONS 661 

I. Motor 
A. Somatic—to muscles developed from 

somites. 
B. Branchial—to muscles developed from 

the branchial arches 
C. Visceral—to muscles of the viscera, in

cluding smooth muscles and glands 
II. Sensory 

A. General—pain, pressure, temperature, 
touch 

B. Special—vision, hearing, balance, 
smell, and taste 

C. Visceral—input from the viscera 

Somatic motor fibers are carried in three cra
nial nerves to the muscles of the eye, the occulo-
motor (III), trochlear (IV), and abducens (VI), 
and in one to the tongue, hypoglossal (XII). 
Branchial motor fibers are carried by the trigemi
nal (V) to the temporalis and masseter muscles, 
by the facial (VII) to the muscles of expression 
of the face, by the glossopharyngeal (IX) and 
vagus (X) to the muscles of the pharynx and 
larynx, and the accessory nerve (XI) to the ster
nocleidomastoid and trapezius. 

Visceral motor fibers are carried in the occu-
lomotor nerve (III) to the muscles of the pupil 
of the eye. They are carried in the facial nerve 
(VII) to the glands of the head other than the 
parotid, which is innervated by the glossopha
ryngeal nerve (IX). The vagus (X) innervates all 
thoracic viscera and abdominal viscera to the 
splenic flexure of the colon. 

Cranial nerves carrying special sensory input 
are: 

1. Olfactory (I) 
2. Vision (II) 
3. Taste (VII, IX) 
4. Balance (VIII) 
5. Hearing (VIII) 

The trigeminal nerve (V) is the only cranial 
nerve carrying general sensory fibers. It inner
vates the head, neck, meninges, and sinuses. The 
glossopharyngeal nerve (IX) and the vagus (X) 
carry visceral afferents, sensory input from the 
viscera such as nausea, but not pain. 

It is important that the osteopathic physician 
understand the course and function of each cra
nial nerve. Dysfunction of a nerve may result 
from numerous factors including trauma, infec

tion, or tumor. Assistance may be given to the 
healing process by discovering and treating any 
somatic components of the dysfunction with os
teopathic manipulation. Improving circulation 
to the area, removing edema fluid and freeing 
compression of the nerve by bone or muscle are 
some ways in which the physician can assist. 

Spinal Cord 
The spinal cord extends from the brain stem to 
the second lumbar vertebra at which level it be
comes the cauda equina, separating into individ
ual nerve bundles. The cord is segmented with 
nerve roots exiting each segment. Within the 
cord are the anterior horn cells from which arise 
the peripheral motor nerves and the dorsal horns 
into which the sensory nerves enter. 

Autonomic Nervous System 
The autonomic nervous system provides access 
to most of the viscera of the body through either 
the sympathetic or parasympathetic systems, or 
by balancing the two systems. The autonomic 
nervous system is discussed in detail in Chapter 
109. 

Impingement Neuropathies 
Impingement neuropathies occur when sur
rounding tissues entrap a nerve, causing me
chanical irritation or injury to the nerve. The 
most common ones occur to nerves of the upper 
or lower extremity and are discussed in those 
sections of this book. 

• BELL'S PALSY 
Bell's palsy is a result of dysfunction of the facial 
nerve (VII), the cause of which is not known for 
certain, but may be related to cold, viral infec
tion, or trauma resulting in an inflammation of 
the nerve. It is a lower motor neuron lesion, with 
all muscles being paralyzed to various degrees 
on the side of the lesion. There is generally a 
marked facial asymmetry with drooping of the 
corner of the mouth and the eyebrow, loss of 
nasolabial fold, and creases in the forehead. 
Typically, because of crossed fibers, there is 
sparing of the frontalis muscles. The eyelids do 
not close firmly and blinking is difficult so that 

Pthomegroup

www.Pthomegroup.com


662 SECTION XI • SYSTEMIC CONSIDERATIONS 

the tears are lost, or the lacrimal gland fails to 
produce tears so that the eye dries out. It must 
be kept lubricated until normal tear production 
returns. Food tends to become lodged in the 
cheek or is lost from the corner of the mouth. 
Perception of sound is increased causing dis
comfort and taste may be lost. There may be 
significant pain in the jaw and around the ear. 

The osteopathic physician will frequently 
find tenderness to palpation of the facial and 
cervical muscles, including the sternocleidomas
toid and scalene muscles, on the ipsilateral side. 
There is often a somatic dysfunction at the level 
of C3. There may be occipitomastoid compres
sion with an internally rotated temporal bone on 
the involved side. 

Myofascial soft tissue treatment with 
counterstrain and muscle energy techniques 
may relieve the facial pain associated with Bell's 
palsy. The occipitomastoid compression should 
be released and the temporal bone assisted into 
normal internal/external rotation. Normal lym
phatic flow should be assured by correcting dys
functions of the cervical spine, cranial motion, 
and sacrum. C3 should always be evaluated and 
any dysfunction corrected. 

Parkinson's Disease 

Parkinson's disease is a degenerative neurologic 
disease in which dopaminergic synapses in the 
corpus striatum deteriorate leading to tremor, 
bradykinesis, and muscular rigidity. Neurons, 
high in dopamine, are gradually lost from the 
substancia nigra. The patient loses voluntary con
trol of muscles and will often "freeze" and be 
unable to initiate motion or will be unable to 
stop motion until some obstacle is met, e.g., 
walking into a wall. Many medications available 
for the treatment of the disease lead to dyskine
sias, so medications must be carefully balanced. 

Parkinson's patients begin to adopt a flexed 
posture, with the head tilted forward and an in
creased kyphosis of the thoracic spine. The gait 
is slow and shuffling. Flexion of hips, knees, and 
ankles is decreased, so tripping and falling oc
curs frequently causing multiple injuries. Occa
sionally an extension of the head and neck oc
curs, making it difficult for the individual to see 

where they are walking. The quality of life deteri
orates for both the patient and the caregiver. 

Generally, patients with Parkinson's disease 
are disabled beyond that caused by the disease 
itself. This is probably caused by the fact that 
they tend to decrease their activities with result
ant loss of muscle strength and muscle tightness 
is increased by inactivity and prolonged flexed 
postures, i.e., sitting. Osteopathic manipulation 
has been shown to improve several facets of the 
Parkinson's disease complex, including the qual
ity of life. A combination of manipulation, physi
cal therapy, and strength training can, especially 
in the earlier phases, accomplish several things 
for the patient: 

1. Improve head and body posture 
2. Increase stride length 
3. Increase hip, knee and ankle flexion with in

creased elevation of the foot from the floor 
4. Decrease number of falls 
5. Improve quality of life with decreased 

depression 

Muscle energy techniques seem to be espe
cially helpful in treating these patients. 

Stretching of tight, hypertonic muscles in
creases range of motion of joints and aids in de
creasing flexion deformities. Areas of somatic 
dysfunction may be treated with muscle energy, 
counterstrain, or facilitated positional release. 
Thrusting techniques are not as useful because 
of the muscle rigidity that often prevents move
ment through a barrier. Patients should be given 
a structured exercise program to perform at 
home, including muscle strengthening of the ex
tremities. They and their caregivers need to be 
taught how to make their home safer from trip
ping and loss of balance, such as removing throw 
rugs, covering or removing wires from the floor, 
and installing safety bars in tubs and beside toi
lets. 

Reflex Sympathetic Dystrophy 
Reflex sympathetic dystrophy (RSD) manifests 
unstable vasomotor activity in the distal extremi
ties. Although it is most common in the upper 
extremity (hand), it can occur in the lower (foot) 
as well. The cause is poorly understood, but RSD 
seems often to follow a painful condition involv-
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ing the extremity that has caused the extremity 
to be immobilized for a time. Myocardial infarc
tion with pain in the left arm has preceded some 
cases. Injury to an extremity or stroke involving 
the extremity may be precipitating causes. 

It appears that an abnormal stimulation of the 
sympathetic nervous system occurs, with symp
toms manifesting weeks to months after the pre
cipitating event. Initially, there is redness, 
edema, and burning pain of the extremity. The 
sympathetic fibers of the autonomic system 
travel with the arteries. Hypersympathetic activ
ity results in vasoconstriction, inflammatory 
changes, and release of vasoactive substances. 
The pain may be so severe as to prevent use of 
the extremity. Often in the upper extremity, the 
shoulder of the involved arm is painful as well 
as the hand, known as shoulderAland syndrome. 
Later the skin becomes atrophic with pallor or 
cyanosis of the digits, much as a Raynaud's phe
nomenon. If not resolved soon, irreversible 
changes occur, including contracture of extrem
ity muscles and osteoporosis. 

Prevention, if possible, is key. Patients who 
have had a stroke or myocardial infarction 
should be mobilized early. It is important to 
search for and treat any somatic dysfunctions 
related to the sympathetic system innervating 
the involved extremity; cervical, upper rib, and 
upper thoracic for the upper extremity, and 
lower thoracic or lumbar for the lower extremity. 
Pain must be controlled so that exercises may 
be prescribed and performed on a regular basis. 
Sympathetic nerve block may be required. 

• CASE ONE 
R. B. was a 68-year-old white man with a history 
including cervical spinal fusion, 14 years of Par
kinson's disease, and 8 years of neck tightness, 
with his head chronically in a forward bent posi
tion. He has had difficulty with ambulation in 
the past, in which he seems to cross one leg in 
front of the other and fall. The patient's family 
has used a private physical therapist to assist 
him, several times per week, with exercise and 
provide soft tissue massage to decrease the mus
cular tension in the cervical spine and improve 
his ability to raise his head. 

The physical examination revealed the pa
tient in a wheelchair with his body curled for

ward and his head in a flexed-forward position. 
The patient was able to communicate, but his 
speech varied in clarity of articulation. A neuro
logical examination revealed his cranial nerves to 
be grossly intact. He had a slight action tremor, 
especially of extremities. His muscle strength 
was four out of five bilaterally; the deep tendon 
reflexes were decreased one-and-one-half out of 
four bilaterally; and sensation appeared to be 
equal bilaterally. 

Key findings of the patient's structural exami
nation involved a significant increase in the ky
photic curve of the thoracic spine and associated 
flattening of the lordotic curves of the cervical 
and lumbar regions. There was a decrease in 
range of flexibility of the right piriformis and left 
psoas muscles, as well as a pelvic asymmetry of 
the innominate bones being anterior/inferior on 
the right and posterior/superior on the left. 
There was mid- to upper thoracic paravertebral 
restriction on the right, especially at T3 and T6. 
The cervical spine examination revealed a 
marked decrease in range of motion with the 
head flexed forward and greater rotational mo
tion to the left. There was an upper cervical so
matic dysfunction at C2. There was obvious poor 
tone and laxity of the posterior cervical muscula
ture, whereas there was tension and contraction 
of the anterior cervical muscles. 

The primary focus of the initial treatment was 
to perform a full evaluation for primary and sec
ondary sites of somatic dysfunction. Although 
the primary concern of the patient was the cervi
cal region, it was important to correct any struc
tural problems affecting the other parts of the 
body. Soft tissue and muscle energy techniques 
were complemented with moderate veloc
ity-low amplitude (MVLA) techniques except 
for the cervical spine, where myofascial release 
techniques were the primary modality used. Tra
pezius inhibition techniques were performed 
with a compression myofascial technique to the 
right trapezius. 

A series of specific exercises to stretch the 
cervical spine and rehabilitate it were given to 
the patient and his caretaker. Other modalities 
to aid in rehabilitation included the use of heat, 
attention to improving posture, and activity al
teration. 
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Mr. B. was seen over the next few months on 
a monthly basis with some gradual improve
ment. He had a history of chronic anterior cervi
cal tightness leading to forward bending. His 
wife noticed that during periods of fatigue, he 
would return to this position. In further treat
ment sessions, the goals were to increase range of 
motion, loosen the anterior cervical musculature 
and to encourage strengthening of the posterior 
cervical musculature. These had been distorted 
because of the prolonged flexed state of the pa
tient's cervical spine. The patient found that after 
a few treatments he was able to hold his head 
up better and stopped falling. There was a long 
discussion with the patient on the need for a 
long-term rehabilitation program, in light of the 
progressive nature of Parkinson's disease. A time 
span of 4 weeks between treatments seemed to 
be optimum for the patient to maintain head 
control and avoid falling. The family was com
mitted to performing all measures to help im
prove the status of the patient. 

Discussion 

Parkinson's disease is a frustrating condition 
with a serious progressive decline of motor capa
bilities leading to complete disability. Any mo
dality that can help enhance quality of life should 
be explored. There have been studies from the 
New York College of Osteopathic Medicine dem
onstrating the benefits of osteopathic manipula
tion, including one by Wells et al. A simple pro
tocol had been used on ten patients with 
Parkinson's to evaluate the effect on gait. What 
is interesting is that a single session of OMT pro
tocol had an immediate impact on the typical 
Parkinson's gait. A few other studies support the 
integration of a multidisciplinary team with 
physical therapy, proprioceptive and strength 
training, along with osteopathic manipulative 
treatment, especially one by Smutny et al. All 
of the 35 Parkinson's patients with 193 patient 
encounters had measurable improvements in 

one or more elements of gait analysis, whereas 
7 1 % had measurable improvements in every as
pect of gait analysis. 

Osteopathy in the cranial field (OCF) appears 
to be another area that may offer benefits to Par
kinson's patients. Rivera-Martinez et al demon
strated that strain patterns involving bilateral oc-
cipitoatlantal and occipitomastoid compression 
were reduced significantly with OCF. 

There is a body of literature developing on 
osteopathic manipulation for Parkinson's pa
tients. The benefits of osteopathic manipulation 
do warrant further exploration as to specific ma
nipulative protocols. This could encourage 
widespread use by primary care physicians to 
administer osteopathic manipulation in a time 
efficient manner. The benefits of osteopathic ma
nipulation were tremendous for this patient and 
his activities of daily living. The patient had the 
number of falls reduced and was able to maintain 
head control if he received OMT at least every 
4 weeks. This is one of the most dramatic bene
fits to a specific population that osteopathic ma
nipulation can offer. 
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C H A P T E R 

The Manipulative Prescription 
Eileen L. DiGiovanna 

The osteopathic physician has the opportunity 
and responsibility to apply osteopathic princi
ples in the management of all patients. Osteo
pathic manipulation should play a prominent 
role in the care of patients when appropriate. 
This chapter describes how osteopathic manipu
lation fits into the plan of management along 
with the information given in the practical appli
cations chapters throughout this text. This plan 
is often called the "osteopathic prescription." As 
the physician would prescribe surgery or medi
cations, the osteopathic physician will provide 
the additional prescription of manipulative care. 

• PATIENT EVALUATION 
In no area of medicine is any treatment begun 
without benefit of a careful history and physical 
examination. From these follow a differential diag
nosis list, which should include all possible causes 
of the patient's chief symptom. In the problem-
solving process, the physician must determine 
whether further evaluative testing is needed to 
narrow the differential diagnosis to a working di
agnosis. The information gathered from the his
tory, physical examination, and additional testing 
is used to "rule in" or "rule out" conditions from 
the differential diagnostic list. In all cases, life-
threatening illness must be excluded first. 

An important part of the physical examina
tion for the osteopathic physician is the structural 
examination. This not only provides information 
regarding the patient's neuromusculoskeletal 
system but also provides clues to visceral prob
lems as well through viscerosomatic reflex find
ings and Chapman's reflex points. 

In determining which adjunctive testing to 
use, the physician may use a variety of guide
lines: 

1. Know exactly what information you are seek
ing when you order adjunctive testing. The 
performance of indiscriminate testing is not 
a replacement for clinical insight. Differential 
diagnosis should form the basis of decision
making as to adjunctive testing. 

2. Know which tests will provide the most infor
mation with the least risk to the patient and 
which are most cost-effective. Tests that will 
not confirm or alter the course of treatment 
should be avoided. The timing of some exam
inations may need to be taken into considera
tion (i.e., electrophysiological testing gener
ally requires a 6-week latency before it is 
useful, certain radiological changes may only 
become apparent at certain intervals). 

3. Plan the order in which the testing should 
be performed to assure that the most serious 
illnesses or injuries are addressed first. Gen
erally, a sequence of least to most invasive is 
followed. 

4. Inform the patient as to why the test is being 
ordered and what information it will provide. 
The patient is more likely to cooperate in ob
taining the test if he understands the reason 
for it. 

Adjunctive Testing 
1. Blood tests: These should be performed when 

looking for infectious processes, metabolic 
problems, specific visceral involvement in a 
disease process, autoimmune diseases, hema-
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tologic problems, and other disease entities 
that may be identified through the blood. 

2. Radiographic studies: x-rays of the musculo
skeletal system should be taken under the 
following conditions: 
a. Suspicion of fracture or dislocation 
b. Suspicion of significant arthritis 
c. Significant musculoskeletal trauma occurred 
d. Anyone older than age 50 with bone or 

joint pain 
e. When a patient has been injured in a man

ner that has legal implications 
f. When there is a significant risk of a medi

cal malpractice suit 
g. To diagnose and monitor the progress of 

structural scoliosis 
h. To measure leg length discrepancies and 

pelvic tilt 
3. Magnetic resonance imaging (MRI): MRI is 

useful in identifying soft tissue injury or her
niation of an intervertebral disc. It need not 
be performed for every suspected disc hernia
tion unless the finding of such will change 
the treatment plan for the patient. 

Certain bony pathologies found on x-ray 
may be investigated in more detail with MRI. 

4. Bone scan: A bone scan is particularly useful 
in a search for cancerous metastatic disease 
and should be used when there is a suspicion 
of this. Occult fractures may also be detected. 

5. Bone density studies: Bone density studies 
are helpful in determining the presence and 
extent of bone mass loss in such conditions 
as osteopenia and osteoporosis. This is often 
a valuable screening test for women who have 
entered the menopause or for persons using 
long-term steroid medication. 

6. Electromyographic/Nerve Conduction Stud
ies (EMG/NCS): EMG/NCS are useful to iden
tify specific nerve and muscle involvement, 
both which nerve is involved and the extent 
of the involvement. While the results may be 
helpful, it is not entirely accurate in all cases. 

7. Positron emission test (PET): PET scanning 
may be useful in the determination of actual 
brain or other tissue functioning. 

• DEVELOPING A MANAGEMENT 
PLAN 

The next step is to develop a management plan 
for the patient. Some considerations are: 

1. Relief of pain 
2. Control of any infectious process or meta

bolic disorder with appropriate medications 
3. Improving patient mobility and quality of life 
4. Necessary lifestyle changes 

a. Smoking cessation 
b. Good nutrition plan that will meet any 

special needs the patient may have 
c. Appropriate exercise regimen 
d. Assessment of risk factors with appropri

ate changes including preventive mea
sures against future injury or illness 

• OSTEOPATHIC PRINCIPLES 
Osteopathic principles should be an integral part 
of the overall evaluation and management of 
every patient. 

1. The body is a unit: As the physician ap
proaches the diagnosis of the patient's condi
tion, the unity of the body should be kept in 
mind. It is never a good practice to isolate 
the focus of the examination to a single body 
part, even though the symptom seems related 
to only one area. A clear example is shoulder 
pain; pain in the shoulder may be caused by a 
cervical problem, shoulder joint or shoulder 
girdle involvement, an elbow or wrist prob
lem, temporomandibular dysfunction, car
diac ischemia, irritation of the diaphragm, 
gall bladder disease, or even a postural imbal
ance that has caused compensation from the 
sacrum to the cervical region. Visceral prob
lems may manifest in the soma and vice versa. 
Trigger points may refer pain some distance 
from the point itself. The physician must con
sider all facets of interrelatedness of the body. 

The concept of body unity includes con
sideration of the mental health and spiritual 
health of the patient as well as their physical 
status. Development of and recovery from ill
ness is powerfully affected by depression, 
anxiety, fear, anger, guilt, feelings of helpless
ness and hopelessness, family relationships, 
and spiritual support systems. 

2. Structure and function are interrelated: 
The physician must recognize that an abnor
mal structure is likely to result in abnormal 
functioning of that body part. Likewise, long
standing abnormal function will eventually 
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affect the structure involved by creating a 
compensatory position or motion pattern, 
changes in the structure itself, or stresses on 
the structure that will result in a breakdown 
of tissue. A treatment plan must focus on im
proving the structure and function of the pa
tient to the nearest normal possible for that 
patient, even when those found do not seem 
to be related to the problem at hand. 

The musculoskeletal system is the osteo
pathic physician's gateway to the treatment 
of many conditions both of that system and 
other systems connected to it by the nervous 
and the circulatory systems. 

3. The body is self-regulating and self-heal
ing: The wise physician will use the body's 
ability to repair and maintain itself. It then is 
the role of the physician to know when and 
where to intervene to assist the body in its 
healing process. Osteopathic considerations 
in doing so include: 

a. Maintaining good circulation to involved 
body parts. 

b. Maintaining good lymphatic flow to assure 
the best functioning of the immune 
system. 

c. Preventing facilitation of spinal segments 
that may send inappropriate feedback to 
involved structures through the nervous 
system, motor, sensory, or autonomic. 

d. Removing any sources of pain or discom
fort that are treatable manually. 

e. Treating all somatic dysfunctions that in
terfere with motion of any body part or 
mobility of the patient in general. 

• OSTEOPATHIC MANIPULATIVE 
TREATMENT PRESCRIPTION 

Once the physician has determined the working 
diagnosis and developed a plan for the manage
ment of the patient, it is necessary to decide on 
a plan for the use of osteopathic manipulative 
treatment (OMT). In making a decision as to 
which techniques to use, it is helpful to deter
mine the goals of this treatment: 

1. Relieve musculoskeletal pain or discomfort 
2. Improve motion of specific joints 
3. Improve arterial and/or venous circulation 
4. Improve lymphatic flow 

5. Affect nervous system involvement 
a. Autonomic input 
b. Nerve impingement 

(1) Peripheral nerve 
(2) Nerve root 
(3) Nerve plexus 

c. Spinal cord facilitation 
d. Reflexes 

(1) Viscerosomatic 
(2) Somatovisceral 
(3) Somatosomatic 
(4) Chapman's points 
(5) Trigger points 

6. Affect patient's mental state 
a. Assist relaxation 
b. Relieve anxiety 
c. Improve patient's sense of well-being 

Every physician and every patient must un
derstand at the beginning of any course of treat
ment that not every condition is fully "curable." 
Many times the goal must be improvement and, 
even then, not every condition and not every 
patient will respond favorably to manipulative 
management. Goals need to be reassessed pe
riodically to assure that they are still proper and 
reasonable. 

Models of Manipulative Treatment 
As part of the determination as to the type of 
manipulative treatment to be selected, 
Greenman has proposed some manipulative 
models to assist in this selection. The models 
focus on specific goals for the treatment. In some 
patients it may be necessary to consider several 
goals and, therefore, more than one model may 
be used. 

1. Biomechanical model: This model focuses 
on the postural and structural aspects of the 
patient's condition. This model is useful in 
treating patients with musculoskeletal pain 
and dysfunction, postural imbalances, joint 
injury or dysfunction, muscular and tendi
nous injury or imbalances, ligamentous inju
ries, gait abnormalities, and motion dysfunc
tions. 

The goals of this model are pain relief, 
quality of joint motion, joint function, toning 
of muscles, and overall health of the muscu
loskeletal system. 
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2. Neurological model: This model is indicated 
for influencing the nervous system through 
osteopathic manipulation. This model in
cludes direct effects on the nervous system 
such as relieving a nerve impingement, as in 
carpal tunnel syndrome, or on viscera 
through the autonomic nervous system or 
treatment of viscerosomatic reflexes or Chap
man's points. It can be for the relief of neuro-
logically maintained pain or for improving 
quality of life for persons disabled by chronic 
neurologic disease processes. 

3. Respiratory/circulatory model: The goals of 
this model include use of musculoskeletal 
system function in the maintenance of good 
arterial and, especially, venous circulation as 
well as assistance in the normal flow of lymph 
throughout the body. It includes maintaining 
proper functioning of the thoracic dia
phragm, assuring proper motion of the tho
racic cage, use of lymphatic pumps and ef-
fleurage, removing obstructions to the flow 
of blood or lymph, and assuring flow of all 
fluids in the body, including removal of tissue 
edema fluid and sinus drainage. 

Viscerosomatic reflexes from the heart and 
lungs will be treated as a combination of the 
two models of respiratory/circulatory and 
neurological when this is determined to be 
useful. 

4. Bioenergy model: The bioenergy model fo
cuses primarily on the inherent energies of 
the body and assuring a free flow of these 
energies, which the body uses in its regula
tory and reparative efforts. An example of this 
is the cranial rhythmic impulse, the normal 
inherent force of the central nervous system, 
which may be accessed through osteopathy 
in the cranial field. Some thermal energies of 
the body may be used diagnostically by those 
trained in this method. The percussion ham
mer, as used and taught by Robert Fulford, 
DO, affects and normalizes vibratory energies 
in the body. 

5. Psychobehavioral model: The effects of os
teopathic manipulative medicine can be pow
erful in the realm of the patient's mental 
health. Touch has long been documented as 
a strong bond between individuals and is a 
physical demonstration of caring and con

cern. Stress is a known contributor to illness, 
pain, mental suffering and maintenance of 
conditions within the body which allow ill
ness and injury to occur. A hands-on ap
proach to treatment not only reassures the 
patient, but relaxes the muscles affected by 
stress and improves the sense of well-being. 
As pain decreases, so do anxiety and feelings 
of helplessness and hopelessness. 

Many patients experience an emotional re
lease during an osteopathic manipulative 
treatment. They may laugh or cry, sometimes 
almost uncontrollably. A physician who is 
able to deal with these episodes can do much 
to relieve the patient's mental distress. 

While treating a patient with OMT, an ex
cellent opportunity is provided for exploring 
the patient's concerns, fears, social problems, 
and other aspects of the patient's life that may 
be affecting his or her health. 

Choosing Techniques 
Once a treatment model or models have been 
selected, the physician will need to determine 
the type of techniques she will use. The type of 
technique(s) will depend on a number of factors: 

1. Patient's physical condition and stamina 
2. Patient's age 
3. Acuteness or chronicity of problem 
4. Ability of patient to move into certain posi

tions 
5. Location of dysfunction or injury 
6. Physician's knowledge and skill with various 

techniques 
7. Physician's age, strength, and body habitus 
8. Environmental factors 

a. Availability of treatment table 
b. In hospital, home, or office setting 

9. Effectiveness of previous osteopathic treat
ments 

10. Contraindications to certain techniques in 
specific patients 

11. Risk/benefit considerations 

The osteopathic physician will be well served 
to add as many techniques to his armamentar
ium as possible, including both direct and indi
rect types. This allows a wider choice of tech
niques. He should understand the principles of 
technique application and have a good knowl-
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edge of anatomy. He will then be able to modify 
techniques to the patient's advantage and com
fort. 

Frequency of Treatment 
Because each patient is unique, the frequency of 
treatment may vary from patient to patient, even 
for a condition that seems the same in both. A 
general rule that may be used is that a weekly 
treatment is generally sufficient for a subacute 
condition or in the early treatment of more 
chronic conditions. Some acute conditions ne
cessitate more frequent treatment, perhaps even 
daily in the early stages. 

However, it is important to remember that 
the patient requires time to allow the body to 
accommodate to the changes instituted during 
treatment and for the body to proceed with its 
own healing processes. Too frequent treatments 
can be more detrimental than helpful. Being 
aware of the changes that have occurred since 
the previous treatment assists the physician in 
determining the time between visits which is 
most productive of improvement. 

Duration of Treatment 
There are two aspects to duration of treatment: 

1. Length of treatment at one visit 
2. Length of total treatment for any given condi

tion 

The duration of the treatment may vary from 
several minutes to an hour depending on the 
type of techniques being used and the amount 
of time available to the physician for the perfor
mance of the treatment. It is important to contin
ually assess the tissues to assure that not too 
much is being done to them. It is also important 
to understand that it is not always possible to 
deliver a head-to-toe treatment to every patient. 
The patient will not tolerate it or may even be 
harmed by it. Finding the main source of the 
problem and addressing that first may relieve 
the physician of the necessity of treating many 
compensatory findings that will resolve when 
the central dysfunction is no longer present. 
Techniques such as cranial treatment may re
quire more time caused by the sometimes slow 
and delicate nature of motion and responses. 

The length of the total treatment plan will 
vary depending on the response of the patient 
to the treatment. Most acute conditions should 
respond within a reasonably short period of 
time, perhaps one treatment or perhaps after 
four to six treatments. After that amount of time, 
most dysfunctions will resolve or become sub
acute, although due to individual unique re
sponse, it could take a longer time or more treat
ments. Once the acute phase has passed, many 
patients will respond best to treatments adminis
tered every 2 to 3 weeks. Their bodies continue 
the healing process with less outside assistance. 

Treatment of chronic conditions is much 
more variable and in some conditions become a 
matter of maintenance treatments in specific 
time frames. Often a monthly or bimonthly treat
ment is sufficient, while others may only require 
treatment every 3 to 6 months. The patient and 
physician will be able to determine the time span 
the responses to treatment will last based on the 
return of symptoms to their former state. 

Risk-Benefit Considerations 

Although osteopathic manipulation is a highly 
effective and safe treatment for many conditions 
and a useful adjunct in the treatment of others, 
certain precautions, contraindications, and side 
effects must be taken into consideration when 
formulating a treatment plan. Because of the 
wide variety of techniques available to osteo
pathic physicians, there is no absolute contrain
dication to at least some form of manipulation 
in any given patient or condition as long as the 
patient's condition is stable and motion is per
mitted. 

Because manipulation is practiced not only 
by osteopathic physicians but also by many non-
osteopathic medical doctors, chiropractors, 
physical therapists, and others involved in man
ual medicine, it is obvious that millions of such 
treatments are given annually to patients with 
but few complications reported in the literature. 
It is generally reported that the incidence of un
toward events occurring as a result of manipula
tive treatment is in the range of 1 :400,000 to 1: 
3 ,000 ,000 cases. Few other medical interven
tions have this degree of safety. 
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It is important to differentiate between side 
effects and complications. For example, it is 
common for patients to experience some sore
ness after techniques such as counterstrain. This 
is not a complication, but a side effect of placing 
the patient in a position that stretches one group 
of muscles while shortening others. Cranial os
teopathy may cause a sense of lethargy or fatigue 
in some cases, but this is not a complication, 
rather it is a side effect. 

Many incidences considered as complica
tions, such as vertigo, are often the result of 
something other than the treatment. Vertigo, for 
example, may be the result of the patient's head 
being turned and the inner ear may be the cause 
of the vertigo rather than the technique itself. 

Some patients have a fear of certain tech
niques, notably the thrusting forms, and it may 
be best to hold off on doing these until the pa
tient is more comfortable and trusting with the 
physician. 

Thrusting Techniques 

Most of the severe iatrogenic complications re
ported as a result of manipulation are related to 
thrusting techniques. According to reports in the 
literature, most have involved the upper cervical 
spine. Complications include neurovascular ac
cidents, some resulting from insult to the verte
brobasilar artery, aggravation of disk syndromes, 
and fractures. Missed diagnoses contributed sig
nificantly to complications, emphasizing the 
need for careful patient evaluation. 

Physician-related problems include lack of 
skill, diagnostic error, and the use of inappro
priate force. Patient-related problems include 
abnormal bony structure, pathologic entities, in
tolerance of head motion leading to vertigo, and 
psychological intolerance of this type of manipu
lation. 

Perhaps the most significant complication re
ported is vertebrobasilar accident with rotary 
cervical manipulation, such as reported by Git-
tinger. In some persons, rotation and extension 
of the cervical spine cause narrowing of the ver
tebral artery on the side opposite the rotation. 
Pre-existent compromise of cranial collaterals, 
such as the carotids, must be considered. Occipi
tal infarction may result, with various neurologic 
sequelae. Some considerations when using cervi

cal high-velocity, low-amplitude (HVLA) tech
niques include preventing extreme extension, 
assuring there is no carrying of the head and 
neck out of the midline, and using minimal to 
no rotation. Many other techniques are available 
for the cervical spine so the risk versus the bene
fit of performing a thrusting technique, espe
cially to the upper cervical region, must be con
sidered. 

Testing the patient's tolerance by extending 
and rotating the patient's head for 30 seconds 
while watching for nystagmus, nausea, or dizzi
ness has sometimes been recommended. How
ever, this screening test, known as the DeKleyn 
test, may actually incite an incident and fre
quently yields no accurate information. 

One of the more common side effects of cervi
cal HVLA appears to be vertigo. Although this 
may indicate impending vascular problems, in 
most cases it is of positional origin. True con
traindications to thrusting techniques likely in
clude the acute phase of rheumatoid arthritis, 
osteoporosis, bone cancers, fractures, known 
atherosclerotic plaques, and cervical spondylosis 
with vertebral artery ischemia. Care should be 
exercised in treating patients with radicular pain 
from herniated disks, pregnant women, or pa
tients with acute whiplash, Scheuermann's dis
ease, and postsurgical conditions. Patients on 
anticoagulant therapy or who have used bone 
matrix depleting medications should be treated 
with great caution. 

Muscle Energy Treatment 

Muscle energy treatment is quite safe. Occasion
ally, some muscle stiffness and soreness occur 
after the treatment. If the area being treated is not 
localized well or if too much contractive force is 
used, pain may be increased. 

Sometimes the patient is in too much pain to 
contract a muscle or for some reason is unable 
to cooperate with the physician's instructions or 
positioning. In such instances, muscle energy 
treatment may be difficult to apply. 

Some complications reported as a result of 
muscle energy treatment include aggravation of 
herniated disk syndrome and increased pain. 
When the technique is performed properly, 
these are unlikely to occur. 
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Counterstrain Techniques 

Counterstrain is one of the safest of the tech
niques because it is purely positional and the 
patient or physician generates no force. Patients 
do need to be warned that they may feel sore 
after a treatment, because this is a common side 
effect. It can be expected that any resultant sore
ness should be gone within 24 to 48 hours, fol
lowed by relief of the original symptom. 

The major problem with counterstrain is the 
patient's inability to assume certain positions be
cause of pre-existing conditions that prevent 
them. 

Facilitated Positional Release (FPR) 

Although FPR is a positional technique, some 
facilitating force is used. FPR with a compressive 
force should not be used in radiculopathy of the 
cervical spine; a traction force may be substi
tuted. 

Myofascial Release, BIT, and LAS 

Perhaps the gentlest of all the techniques when 
performed in an indirect manner, this still has 
some complications and side effects to be aware 
of. Aggravation of disc symptoms and muscle 
spasm are perhaps the most common, although 
even these are rare. Headaches, increased pain, 
and costochondral separation have been re
ported, none of which should happen when the 
technique is performed in a skillful manner. 

Cranial Treatment 

These techniques are generally gentle; however, 
they may have the farthest-reaching effects when 
complications and side effects do occur. 

Fatigue and lethargy are the most common 
side effects. Nausea, vomiting, headache, dizzi
ness, and loss of appetite are seen. The most 
serious complication the author has heard of is 
hypopituitarism, after an intra-oral technique, 
which was a reversible problem. Emotional re
lease, which may occur with any type of manipu

lation, most commonly occurs with cranial treat
ment, and the physician needs to be prepared 
to deal with this situation. 

Inhibition Techniques 
While these may initially be painful in their ap
plication, they seldom have any side effects or 
complications. The most common would be a 
mild bruising in some patients at the site of the 
applied pressure. 

Eclectic Manipulation 
Mastery of the multiple techniques of manipula
tive treatment will help the clinician determine 
and apply the most appropriate treatment in 
each patient. An analogy can be drawn with pre
scribing drugs: the more one knows about medi
cations, their interactions, and their effects, the 
better one can tailor treatment to the individual 
case. Similarly, the more manipulative tech
niques the clinician knows, the more safely and 
effectively he or she can choose and use them. 
Each patient and each physician is different from 
any other. The manipulative procedures used 
should reflect these differences. 
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Abdominal muscles, exercise therapy, 256-267, 657/ 
both legs raised, 267/ 
lower abdominal strengthening exercises, 266-267, 

267/ 
one leg raised, 267/ 
rotary abdominal strengthening exercise, 266, 267/ 
rotary stretch, 268-269 , 268/ 
upper abdominal strengthening exercise, 266, 267/ 

Abdominothoracic stretch, 400-402 , 401/ 
Abductor strengthening, 457/ 
Abscess formation, 634 
Accessory expiratory muscles, 365 
Acromioclavicular joint, 408, 409, 464 
Acromioclavicular tender point, counterstrain treatment, 

438f 
Active direct myofascial techniques, 82, 150 

cervical spine, 140-142 
Golgi tendon reflex, 140 
modification, 141 
suboccipital muscle region, 141, 141/ 
unilateral occipital muscle active technique, 141 
unilateral single paravertebral muscle treatment-side-

bending, rotation, 141-142 
lumbar spine, 244-245 

alternate lateral recumbent technique, 244-245 , 244/ 
lateral recumbent technique, 244, 244/ 

thoracic spine, 195-196 
technique I, 195, 195/ 
technique 11, 195-196, 196/ 197/ 
technique 111, 196 

Active indirect myofascial techniques, 82, 142 
cervical spine, 142, 142/ 
lumbar spine, 245 

alternate lateral recumbent technique, 245 
lateral recumbent technique, 245 

thoracic spine, 196-197, 197/ 
Active myofascial techniques, 82 
Adduction-internal rotation stretch, 454 
Adhesive capsulitis, 465 
Adipose tissue, 96 
Adjunctive testing, 667-668 
Afferent nerve, 38 
Agonist, 38 
Allen test, 431 
Allergic conjunctivitis, 577 
AMA. See American Medical Association 
American Medical Association, 7, 8 
American Osteopathic Association, 8 
American School of Osteopathy, founding of, 6 
Amphiarthroses, 29 

Anatomic barrier, in soft tissues evaluation criteria, 17 
Anatomic considerations in osteopathic medicine, 24 -37 

Anatomic regions, 24 -37 
approximation, 28 
cartilaginous joints, 29 
"close-packed" joint, 31 
condylar joint, 29 
detorsion, 28 
ellipsoid joint, 29 
extension, 35 
fascia, 2 5 - 2 9 

cellular composition, 26 
circulatory effects, 26 
functions, 26 

fibrous joints, 29 
flexion, 35 
ginglymus joint, 29 
gravity, 2 8 - 2 9 
innervation, 2 4 - 2 5 , 25/ 
instantaneous axis of rotation, 31 
joints, 2 9 - 3 2 

biomechanics, 29-32, 3 0 / 31/, 32/ 
classifications, 29 
intervertebral joint motion, biomechanics, 32 

lateral flexion right, left, 36 
muscles, 2 6 - 2 9 

classification, 27 
contraction, definitions, 27 
forward bending of head, example of, 27 
joint actions, 27 
laws of myokinematics, 28 
lever action, 2 7 - 2 8 
moment of force, 27 
spurt-and-shunt action, 28 

myokinematics, 28 
physician's skin, 25 
plane joint, 29 
roll, 30 
rotation left, 36 
rotation right, 35 
sellar joint, 29 
sensation, 2 4 - 2 5 , 25/ 
slide, 30 
spheroid joint, 29 
spin, 30 
spinal column, 32 -37 

facets, 33-34, 34/, 35/ 
gravity, 35 
intervertebral disks, 35 
preload, 35 
vertebral ligaments, 34 -35 
vertebral motion, at functional spinal unit, 35 -37 , 

36/ 
vertebral muscular attachments, 34—35 
vertebral osteology, 32—33, 33/ 
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Anatomic regions (continued) 
synovial joints, 29 
trochoid joint, 29 

Anatomic snuff box, 427, 464 
Andrew Taylor Still School of Osteopathy, opening of, 7 
Angle of Louis, 410 
Ankle 

anatomy, 495 -496 , 4 9 5 - 5 0 1 , 496/, 497/ 
articulatory, thrusting techniques, 527-528 

eversion-inversion somatic dysfunction of ankle, 
527-528/ 

tibiocalcaneal somatic dysfunction, 528, 528/ 
counterstrain techniques, 519-522 , 520/ 
diagnosis of dysfunctions, 502-505 

motion testing, 503-505 
palpation, 503 

dorsiflexion dysfunction, muscle energy, 510/ 
eversion, 497/ 
exercise therapy, 534-536 
facilitated positional release, 524-525 

muscle hypertonicity (tenderness) of ankle point at 
midpoint, medial aspect, 524, 524/ 

inversion, 497/ 
ligamentous attachments, posterior view, 497/ 
motions, 496/ 
muscle energy techniques, 5 1 0 - 5 1 1 , 510/ 511/ 

calcaneal eversion, 511 
calcaneal inversion, 511 
dorsiflexion, 510 
plantar flexion, 510 
subtalar abduction, 511 
subtalar adduction, 510 

regional functional anatomy, 496/ 
somatic dysfunction, eversion-inversion, high-velocity, 

low-amplitude thrusting technique, 528/ 
sprain, 541 
stretch, passive, 534/ 
tender point, 520/ 

counterstrain treatment, 521/ 
Ankylosing spondylitis, 356 
Annulospiral endings, 42 
Annulus fibrosus, 234, 276 

lumbar spine, 234 
Antagonist, 38 
Antalgic gait, 297 
Anterior articulations, thoracic spine, 176 
Anterior chest wall syndrome, 403 
Anterior cruciate ligament, 485 
Anterior draw test, knee, 488, 489/ 
Anterior postural deviation, 56/ 
Apley's compression test, 490, 492/ 

meniscal disruption, 492/ 
Apley's distraction test, 4 9 0 - 4 9 1 , 492/ 

ligamentous disruption, 492/ 
Appendicitis, 633 
Applications of neurophysiology, in osteopathic 

manipulative treatment, 40 
Apprehension test, 464 
Approximation, 28 
Arches, foot, 4 9 9 - 5 0 1 , 500/ 501/ 

Arm, adduction, followed by circumduction, 383/ 
Arm drop test, shoulder evaluation, 416 
Arrhythmias, 627 
Arteriosclerotic plaque, 625 
Arthritis, shoulder, 466 
Articular facets 

C3, C4 vertebrae, orientation, 128/ 
thoracic spine, 175 

Articular pillar points, 149 
cervical spine, counterstrain, 149 

Articulatory, thrusting techniques 
ankle, 527-528 

eversion-inversion somatic dysfunction of ankle, 
527-528/ 

tibiocalcaneal somatic dysfunction, 528, 528/ 
clavicular restrictions, articulatory techniques for, 447, 

447/ 
elbow, 448-449 
foot, 528-529 

cuboid-navicular somatic dysfunction, 529, 529/ 
Hiss whip technique, 529 
metatarsal somatic dysfunction, 528, 528/ 
modified technique for transtarsal somatic 

dysfunction, 529, 529/ 
transtarsal somatic dysfunction, 528-529 , 529/ 

hand, articulatory technique for, 449-450 
knee, 526-527 

anterior fibular head somatic dysfunction, 526, 527/ 
posterior fibular head somatic dysfunction, 526, 527/ 

lower extremities, 526-529 
ribs, 396-399 
shoulder girdle, 444-447 

high-velocity, low-amplitude thrusting techniques 
for, 447-448 

upper extremities, 444-451 
high-velocity, low-amplitude thrusting technique, 

450-451 
Articulatory techniques, 92, 9 3 - 9 4 
ASO. See American School of Osteopathy 
Asthma, 619-620 
Asymmetry, 16 

in soft tissues evaluation criteria, 17 
Ataxic gait, 297 
Atlantoaxial joint, 125-129, 127/ 

articulation, 127/ 
dysfunction 

muscle energy techniques, 144-145, 144/ 
thrusting technique, 161-162, 162/ 

intersegmental motion testing, 133/ 
rotation restriction, muscle energy technique, 144/ 
somatic dysfunction, high-velocity, low-amplitude 

thrusting technique, 162/ 
Atlas, 561 
Atonic muscle palpation, 66 
Autonomic nervous system, 39, 598-601 , 661 
Auxiliary inspiratory muscles, 365 

B-lymphocytes, 586, 588 
Babinski reflex, 39 
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Back extensor muscle strengthening 
all extremities raised, 272/ 
both arms raised, 272/ 
both leg raised, 272/ 
left arm, right leg raised, 271/ 
right arm, right leg raised, 272/ 

Back muscle rotary stretch, lower 
hips, knees bent, 268/ 
legs extended, 268/ 

Back muscle strength 
lower, test, 70/ 
upper, test, 69/ 

Back muscle stretch, lower 
seated on chair, 268/ 
seated on floor, 268/ 

Back pain, tension, 68 
Back stretch, upper 

active 
patienl prone, 222/ 223/ 
palient seated, 223/ 

passive, patient seated, 222/ 
Backward bending 

cervical spine, 164, 165/ 
thoracic spine, 220, 221/ 

Baker's cyst, 540 
Balance point, 103-105 
Balanced ligamentous release, 99 
Balanced ligamentous tension technique, 103—106 

for thoracic verlebrae-side-bending rotation, 105-106, 
105/ 

Ball and socket joint, 29 
Barrel chest, 370 
Basilar occiput, 558 
Bell's palsy, 606, 661-663 
Benign prostatic hypertrophy, 639-640 

etiology, 639 
signs, symptoms, 639 

Biceps, long head, tender point, counterstrain treatment, 
438/ 

Bicipital mechanism, 413 
Bilateral growth muscle stretch, 530 
Bioelectric fascial release, 100 
Bioenergy model of manipulation, 78, 670 
Biomechanical model of manipulation, 78, 669 
Body, capacity to defend, repair, 11 
Body as unit, 10 
Bony shapes, 30/ 
Bounce-home lest, knee, 491 
Bow-legs, 487 
Bradyarrythmias, 627 
Brain, 660. See also Cranial anatomy 
Bronchial asthma, 619-620 
Bronchitis, 619 
Bucket handle ribs, 367 
Bunion, 503, 542 
Bunnel-Littler test, 431 
Burns, Louisa, contribution of, 9 
Bursilis, 464-465 

Calcaneal eversion, 511 
muscle energy, 511/ 
muscle energy techniques, 511 

Calcaneal inversion, 511 
muscle energy techniques, 511 

Calcaneal inversion-eversion, 503-504 , 504/ 
motion testing, 504/ 

Calcaneal tender point, counterstrain treatment, 520/ 
Calcific bursitis, 465 
Calcific tendonitis, 464 
Caliper motion, 367 
Capsulitis, 464 
Cardiac nociception, 625-626 
Cardiovascular system, 624-630 . See also Heart 
Carpal dysfunction, high-velocity, low-amplitude thrusting 

technique, 450, 450/ 
Carpal tunnel, 427 
Carpal tunnel syndrome, 465 
Carrying angle, 423 

elbow, 423 
glenohumeral joint, 422 

Cartilaginous joints, 29 
Cat back stretch, 270/ 
Cauda equina, 234, 661 
Center of gravity, displacement of 

gait and, 295 
Central nervous system, inherent motility of, 110-111 , 

554-564 
Cerebrospinal fluid 

circulation, 111/ 
fluctuation of, 110 

potency of tide, 549-550 , 550/ 
Cervical anterior tender points, 148/ 
Cervical intervertebral disk, between C3, C4, 127/ 
Cervical lordosis, 300 
Cervical somatic dysfunction, alternative technique, 

thrusting technique, 163, 163/ 
Cervical spine, 123-172, 169-172 

applications, 169-172 
backward bending 

exercise therapy, 165/ 
motion testing, 131/ 

C3-C7 somatic dysfunction 
high-velocity, low-amplitude thrusting technique, 

162/ 
thrusting technique, 162-163, 162/ 

case histories, 169-172 
counterstrain techniques, 147-149 
exercise therapy, 164-168 
facilitated positional release, 150-151 
forward bending 

exercise therapy, 165/ 
motion testing, 131/ 

headache, 169 
levator scapulae dysfunction, 170 
muscle energy techniques, 143-146 
myofascial techniques, 137-142 
PINS technique, 158-160, 159/ 
posture, 169 
rotation 
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Cervical spine (continued) 
exercise therapy, 165/ 
motion testing, 131/ 

side-bending 
exercise therapy, 165/ 
motion testing, 131/ 

sinusitis, 170 
Still techniques, 152-157 
stress, 169 
temporomandibular joint dysfunction, 170 
thrusting techniques, 161-163 
torticollis, 170, 171 
trauma, 169 
whiplash injury, 170 

Cervical spine anatomy, 125-129 
atlantoaxial joint, 125-129, 127/ 
joints of Luschka, 128 
occipitoatlantal joint, 125, 126/ 
seventh cervical-first thoracic joint (C7-T1), 129 
side slip, 128 

suboccipital articulation, 125-126 
third to seventh cervical vertebrae (C3-C7), 127-129 , 

127/ 128/ 
unciform, 128 

Cervical spine evaluation, 130-136 
intersegmental range of motion testing, 132-136 

intersegmental motion testing, 132, 132/ 133/ 134/ 
neurologic testing, 136 
rotoscoliosis motion testing, 133-134, 134/ 135/ 
translatory motion testing, 134-136, 135/ 

motion testing, 130—132 
backward bending (extension), 130, 131/ 
forward bending (flexion), 130, 131/ 
rotation, 131, 131/ 
side-bending, 130-131 , 131/ 

observation, 130 
palpation, 132 

Cervical strengthening exercise 
extensor muscles, 166/ 
flexor muscles, 166/ 
rotator muscles, 167/ 
side-bending muscles, 166/ 

Cervical vertebra 
dysfunctions (C2-C7), muscle energy techniques, 

145-146, 145/ 
extension dysfunction, muscle energy technique, 145/ 
facet orientation, level of C4, 34/ 
seventh, 129/ 
third to seventh, 127-129, 127/ 128/ 

Cervicothoracic asymmetry 
exercise, 167/ 
exercise therapy, cervical spine, 167-168, 168/ 

Chapman's reflex points, 113-117, 114 
anterior, 115/ 
diagnosis, 113-114, 115/ 116/ 
history, 113 
lymphatic congestion, 114 
myofascial texture alteration, 114 
neuroendocrine-immune connection, 115-117 
posterior, 116/ 
treatment, 114-115 

Chest wall syndrome, anterior, 403 
Chewing problems, 631 
Chiropractic medicine, 76 
Chondromalacia patella, 540 
Chronic low back syndrome, lumbar spine, 275. See also 

Lumbar spine 
Chronic obstructive pulmonary disease, 620 
Circulatory model of manipulation, 78 
Circulatory system, 594-597 
Clasp-knife reflex, 44 
Classifications of manipulation 

active, 78 
combination, 78 
direct, 78 
indirect, 78 
passive, 78 

Clavicle, 364 
abduction, test, 417/ 
elevated, articulatory technique 

patient seated, 447/ 
patient supine, 447/ 

flexion, test, 417/ 
superior, high-velocity, low-amplitude thrusting 

technique, 448/ 
Clavicle evaluation, 373 
Clavicular motion, 416-418 , 417/ 418/ 
Clavicular restrictions, articulatory techniques for, 447, 

447/ 
Clavicular somatic dysfunction, articulatory and thrusting 

techniques, 448, 448/ 
"Click" test, Ortolani's, 537 
"Close-packed" joint, 31 
Club foot. See Talipes equinovarus 
Cobb angle, 227 
Coccygodynia, 357 
Cochlea, 616 
Collagens, 96 
College of Osteopathic Medicine Licensing Examination, 8 
Combination manipulation, 78 
COMLEX. See College of Osteopathic Medicine Licensing 

Examination 
Complete relaxation, 84 
Conchae, inferior, 564 
Condylar joint, 29 
Condyles, 558 
Condylosquamomastoid pivot, 559 
Cone of light, 615 
Congenital hip dislocation, 298 
Congestive heart failure, 627-628 
Constipation, 633 
Contraction, 38 

definitions, 27 
Contracture, 38 
Corpus striatum, 662 
Costal cage, stability afforded by, 178 
Costal cartilage elasticity, 368/ 369 
Costochondral region, 364 
Costochondral separation, 403 
Costosternal joints, 410 
Costotransverse articulations, 176, 364 
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Costotransverse-costovertebral joints, axes, 365/ 
Costotransverse ligaments, thoracic spine, 177 
Costovertebral articulations, thoracic spine, 176 
Costovertebral joints, 364, 410 
Costovertebral ligaments, thoracic spine, 177 
Counterforce, 84 
Counterstrain techniques, 8 6 - 8 8 , 87/ 88/, 673 

cervical spine, 147-149 
anterior tender points, 147-148, 148/ 
articular pillar points, 149 
posterior tender points, 148-149, 149/ 

elbow, 438-439 , 439/ 
coronoid tender points, 439 
olecranon, 439 
radial head/lateral epicondyle tender points, 439, 

439/ 
facilitated positional release treatments, 50 -51 
foot/ankle, 519-522, 520/ 

calcaneal tender point, 519, 520/ 
dorsal cuboid tender point, 522, 522/ 
dorsal metatarsal tender points, 520, 521/ 
lateral ankle lender oint, 521, 521/ 
medial ankle tender point, 520 -521 , 521/ 
navicular tender point, 522, 522/ 
talar tender point, 521-522, 522/ 

hand, 440/ 441 
carpometacarpal joint, 441 
interossei tender point, 441 

hip, 514-515 , 514/ 
lateral trochanteric tender point, 514, 515/ 
posterolateral trochanteric tender point, 514, 515/ 
posteromedial trochanteric tender point, 514-515 , 

515/ 
knee, 515-519, 516/ 

anterior cruciate tender point, 517 
anterior tender points, 516, 516/ 
gastrocnemius tender point, 517-518, 518/ 
lateral hamstring tender point, 519, 519/ 
lateral meniscus tender point, 518 
lateral tender points, 518-519 , 519/ 
medial, lateral patellar tender points, 516-517 
medial hamstring tender point, 518 
medial meniscus tender point, 518 
medial tender points, 518, 518/ 
patellar tender point, medial, lateral, 516 
posterior cruciate tender point, 517, 517/ 
posterior tender points, 517, 517/ 

lower extremities, 514-522 
lumbar spine, 249-253 

anterior tender points, 2 4 9 - 2 5 1 , 250/ 
abdominal L2 tender point, 249, 251/ 
L3, L4 anterior tender points, 249-250 
LI anterior tender point, 249, 250/ 
L5 anterior tender point, 250 -251 , 251/ 
L2 anterior tender point technique, 249, 250/ 

L3, L4, L5 upper pole tender points, 252 
lower pole L5 tender point, 252, 253/ 

posterior tender points, 251-252, 252/ 
alternative technique, 251-252 
L1-L5 tender points, 251, 252/ 

pelvis, 331-335 
anterior tender points, 331 -333 , 332/ 

iliacus tender point, 331, 332/ 
inguinal ligament tender point, 331, 332/ 333/ 
low ilium sacroiliac/anterior sacral tender point, 

331, 332/ 
posterior tender points, 333-335 , 334/ 

counterstrain treatment for piriformis tender point, 
334 

high flare-out sacroiliac tender point, 333-335 , 
335/ 

midpole sacral tender point, 333, 334/ 
piriformis tender point, 333, 334/ 

posterior tender point 
mid-thoracic spine, 203/ 
upper thoracic spine, 203/ 

ribs, 379-381 
anterior tender points, 379 

ribs one, two (depressed, inhalation restriction), 
379, 380/ 

ribs three to six (depressed, inhalation restriction), 
379, 380/ 

posterior tender points, 3 7 9 - 3 8 1 , 380/ 
rib one (elevated, exhalation restriction), 381, 381/ 
ribs two to eight (elevated, exhalation restriction), 

381, 381/ 
sacrum, 331-335 

anterior tender points, 331-333 , 332/ 
iliacus tender point, 331, 332/ 
inguinal ligament tender point, 331, 332/ 333/ 
low ilium sacroiliac/anterior sacral tender point, 

331, 332/ 
posterior tender points, 333-335 , 334/ 

counterstrain treatment for piriformis tender point, 
334 

high flare-out sacroiliac tender point, 333 -335 , 
335/ 

midpole sacral tender point, 333, 334/ 
piriformis tender point, 333, 334/ 

shoulder, 436 
anterior acromioclavicular tender point, 436, 438/ 
latissimus dorsi tender point, 438 
long head of biceps tender point, 436, 438/ 
posterior acromioclavicular tender point, 436, 438/ 
short head of biceps tender point, 436 
subscapularis tender point, 438 
supraspinatus tender point, 436 -438 , 438/ 
tender point locations, 436, 437/ 

thoracic spine, 201-204 
anterior tender points, 201, 202/ 
lower thoracic spine (T6-L2), 203/ 204 
lower thoracic spine (T9-L1), 201-203 , 202/ 

posterior tender points, 202-203 , 203/ 
mid-thoracic spine (T3-T5), 204 
mid-thoracic spine (T5-T8), 201, 202/ 
upper thoracic spine (T1-T2), 203 -204 , 203/ 
upper thoracic spine (T1-T4), 201, 202/ 

upper extremities, 436-441 
wrist, 4 3 9 - 4 4 1 , 440/ 

Cracks, 94 

Pthomegroup

www.Pthomegroup.com


680 INDEX 

Cranial anatomy, 549-564 
central nervous system, inherent motility of, 554-564 
cerebrospinal fluid, fluctuation of, potency of tide, 

549-550 , 550/ 
cranial bones, sutures, 554-555 , 555/, 556/ 
dura, cranial structures formed by, 551-553 , 552/ 
dural venous sinuses, 553-554 , 553/ 
ethmoid, 563-564 
frontal bone, 563 
intracranial, intraspinal membranes, 549-551 , 551/ 
involuntary motion, sacrum between ilia, 564 
occiput, 558-561 
parietal bones, 562-563 
reciprocal tension membrane, 549 -551 , 551/ 554 
sphenoid, 555-558 , 557/ 
temporal bone, 561-562 

Cranial bones 
articular mobility of, 111 
sutures, 554-555 , 555/ 556/ 

Cranial diagnosis, 573-574 
fronto-occipital hold, 574 
methods, 574 
vault hold, 574 

Cranial motions, dysfunction, 565-572 
contiguous bones, resiliency of, 565 
dural membranes, unrestricted movement of, 565 
flexion, extension, 565-567 , 566/ 
lateral strain, 570 -571 , 571/ 
non-physiologic motion patterns, 569 
patterns of motion in cranium, 565-567 
plastic resiliency, 565 
side-bending, rotation, 568-569 , 569/ 

frontal bone, 569 
mandible, 569 
orbit, 569 
parietal bones, 569 
temporal bones, 569 

sphenobasilar symphysis, compression of, 571-572 , 
571/ 

strains, 569 
torsion, 567-568 , 567/ 568/ 568t 
vertical strains, 569 -570 

Cranial nerves, 660-661 
Cranial osteopathy, 99, 109-112, 547-582 

applications, 577-582 
central nervous system, inherent motility of, 110-111 
cerebrospinal fluid, fluctuation of, 110 
cranial bones, articular mobility of, 111 
diagnosis, 573-582 
dysfunction, 565-572 
exhalation, 109 
indications for use, 112 
inhalation, 109 
intracranial membrane, mobility of, 110 
intraspinal membrane, mobility of, function of 

reciprocal tension membrane, 110 
methodology, 111-112 
motions, 565-572 
primary respiratory mechanism, 109 

phases of, 109-110, 110/ 

reciprocal tension membrane, 110 
sacrum, involuntary mobility of, between ilia, 111 
treatment, 573-582 

Cranial treatment, 574-575 , 673 
Cranium, patterns of motion in, 565-567 
Crepitus 

hip, 539 
Cribriform plate, 563 
Crossed extensor reflex, 50, 81, 142 
Cruciate ligament, 485 

disruption 
anterior draw test, 489/ 
posterior, posterior draw lest, 490/ 

tender point, 517 
counterstrain treatment, 517/ 

Cuboid dysfunction, 504, 504/ 
motion testing, 504/ 

Cuboid-navicular somatic dysfunction, high-velocity, low-
amplitude thrusting technique, 529/ 

Cuboid tender point, counterstrain treatment, 522/ 
Cuneiform dysfunction, 505 

Demargination, 590 
Dense irregular connective tissue, 95 
Dense regular connective tissue, 95 
Denslow.J. Stedman, contribution of, 9 
DePuytren's contracture, 465-466 
DeQuervain syndrome, 465 
Dermatome map, cutaneous innervation, 47/ 
Detorsion, 28 
Diaphragm, 404 

doming, 404 
thoracic, 364 

Diaphragmatic motion, diameter changes occurring 
during, 367/ 

Diastole, 624 
Differential diagnosis, 667 
Digitopalmar opposition, prehension by, 428 
Direct fascial release, 99 
Direct manipulation, 78 
Disc herniation, intervertebral, lumbar spine, 276-277 

annulus fibrosus, 276 
nucleus pulposus, 276 

Disease, as disruption in adaptability, self-maintenance of 
body, 13 

Disengagement, 103 
Dislocations, 464 
Diverticular disease, 634 
Documentation, 5 3 - 6 3 , 63 
Dominant eye, thoracic spine, 183 
Doming diaphragm, 404 
Dorsal horn, 38 
Dorsiflexion, 510 
The D.O.s: Osteopathic Medicine in America, 4 
Dowager's hump, 180, 299 
Dura, cranial structures formed by, 551-553, 552/ 
Dural membranes 

lateral view, 550/ 
unrestricted movement of, 565 

Dural venous sinuses, 553-554 , 553/ 
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Duration of treatment, 671 
Dysmenorrhea, 646 -651 , 647-648 , 648 

primary, 646 
sacral pressure for relief, 648/ 
secondary, 646, 648 

Dysplastic spondylolisthesis, 277 

Ear 
inner, 616-617 
middle, 615-616 

Eclectic manipulation, 673 
Edema, pulmonary, 627 
Efferent nerve, 38 
Elastin, 96 
Elbow 

adduction restriction, high-velocity, low-amplitude 
thrusting technique, 449/ 

anatomy, 419-422, 420/ 
carrying angle, 422 
humeroradial articulation, 420 
humeroradial joint, 419 
humeroulnar joint, 419 
joints, 420-422 , 420/ 421/ 
somatic dysfunction, 422 
true elbow joint, 419 

articulatory, thrusting techniques, 448 -449 
counterstrain techniques, 438-439 , 439/ 

coronoid tender points, 439 
olecranon, 439 
radial head/lateral epicondyle tender points, 439, 

439/ 
facilitated positional release, 442 

muscle hypertonicity at radial epicondyle of right 
elbow, 442, 443/ 

golfer's, 465 
high-velocity, low-amplitude thrusting technique for, 

448-449 , 449/ 
muscle energy techniques, 434 

abduction (pronation) dysfunction-adduction 
(supination) restriction, 434 

adduction (supination) dysfunction-abduction 
(pronation) restriction, 434 

posterior radial head dysfunctions, articulatory, 
thrusting techniques, 449, 450/ 

sternoclavicular somatic dysfunction, 448 -449 
tender points associated with, 439/ 
tennis, 424, 465 

Elbow evaluation, 423-424 
adduction/abduction, 424 
carrying angle, 423 

/igamenrous S(a6in'ty, 424 
muscle strength testing, 423 
neurologic examination, 423-424 
observation, 423 
palpation, 423-424 
radial head motion, 424 
range of motion testing, 423 
somatic dysfunction evaluation, 424 
special tests, 424 
tennis elbow test, 424 
Tinel test, 424, 431/ 

Elbow joint 
bony articulation, 420/ 
exercise therapy, 457 -458 , 457/ 458/ 

flexion-extension pronation stretch, 457 
flexion-extension supination stretch, 458 

true, 419 
Elevation stretch, scapula, 223, 224/ 
Ellipsoid joint, 29 
An Endocrine Interpretation of Chapman's Reflexes, 113, 114 
Energy, muscle. See Muscle energy 
Epicondylitis, 465 
Erichsen test, sacroiliac dysfunction, 482/ 
Erythema test 

lumbar spine evaluation, 239 
Escherichia coli, 641 
Esophageal release, 604-605 
Esophagitis, 632 
Ethmoid bone, 557, 563-564 

structures, articulations, 563/ 
Etiology, in soft tissues evaluation criteria, 2 2 - 2 3 
Eustachian tube, 615 
An Evaluation and Treatment Manual of Osteopathic Muscle 

Energy Procedures, 83 
Eversion, ankle, 497/ 
Exercise therapy, 67 -72 

abdominal muscles, 256-267 
lower abdominal strengthening exercises, 266-267, 

267/ 
rotary abdominal strengthening exercise, 266, 267/ 
rotary stretch, 268 -269 , 268/ 
upper abdominal strengthening exercise, 266, 267/ 

ankle, 534-536 
anterior pelvic muscle stretch, 271, 271/ 
back extensor muscle strengthening, 271-272 , 2 7 1 / 

272/ 
cervical spine, 164-168 

cervicothoracic asymmetry, 167-168, 168/ 
regional strength, 165-167 

extensor muscles, 166, 166/ 
flexor muscles, 165-166, 166/ 
rotator muscles, 166-167, 167/ 
side-bending muscles, 166, 166/ 

regional stretch, 164-165 
backward bending, 164, 165/ 
forward bending, 164, 165/ 
rotation, 164, 165/ 
side-bending, 164, 165/ 

classification of, 67 
elbow joint, 457 -458 , 457/ 458/ 

flexion-extension pronation stretch, 457 
flexion-extension supination stretch, 458 

foot, 534 -536 
heel-raising, 534 
heel walking, 535 
passive foot, ankle stretch, 534 
picking up marbles, 535 
stretch, 534. 534/ 

stretch-strengthening, 534-536 , 535/ 536/ 
toe-raising, 535 
toe stretch, 535 
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Exercise therapy (continued) 
toe walking, 535 

gluteus maximus muscles, 269 
active stretch, 269, 269/ 
passive stretch, 269, 269/ 

hamstring stretch, 273-274 
seated stretch, 273, 273/ 
standing stretch, 274, 274/ 
supine stretch, 273-274 , 273/ 

hand, 4 6 1 - 4 6 2 , 4 6 1 / 
finger coordination, 461 
finger stretch, 461 

hip, 530-533 
bilateral growth muscle stretch, 530 
groin muscle stretch, 530 
hip abductors, 531, 532 
hip extensors, 531 
hip flexors, 531 
muscle strengthening, 531-533 , 532/ 
muscle stretch, 530, 531/ 

hip flexor stretch, 272-273 
psoas stretch-assisted, 272, 272/ 
psoas stretch-unassisted, 273, 273/ 

inactivity, hypokinetic disease and, 68 
indications for exercise therapy, 6 7 - 6 8 
isokinetic, 67 
isometric, 67 
isotonic, 67 
knee, 533-534 

isometric quadriceps contraction, 534 
knee flexors, 533 
knee flexors-prone position, 533 
muscle strengthening, 533, 533/ 534/ 
muscle stretch, 533, 533/ 
quadriceps, 533 
terminal position of full knee extension, 533 

Kraus-Weber test (modified), 6 8 - 7 0 , 6 8 / 69/, 70/ 
lower extremities, 530-536 
lumbar spine, 266-274 , 269-271 

cat back-lumbar flexibility, 269-270 , 270f 
full body stretch, 271, 271/ 
lumbar flattening, 269, 270 -271 , 270/ 

in osteopathic management, 6 7 - 7 2 
pelvis, 353-355 

lateral rotator muscle strengthening, 353, 354/ 
lateral rotator muscle stretches, 353 -355 

technique 1, 353-354 , 354/ 
technique 2, 354-355 , 355/ 

piriformis stretch, 353, 354/ 
planning exercise program, 7 0 - 7 1 
precautions, 71 
relaxing exercises, 71 
shoulder, with mechanical aids, 456-457 , 456/ 457/ 
shoulder girdle, 452 

glenohumeral joint exercises, 452 -454 , 453/ 454/ 
abduction-external rotation stretch, 453 
abduction stretch, 453 
adduction-internal rotation stretch, 454 
flexion stretch, 452 
pendulum exercise 

acute phase-passive, 452 
after acute phase-active, 452 

tension back pain, 68 
tension headache, 68 
tension neck, 68 
testing for muscle function, 68 
thoracic cage, 400-402 

abdominothoracic stretch, 400-402 , 401/ 
exhalation abdominal stretch, 400, 401/ 
inhalation rib isometrics, 400, 401/ 
inhalation rib stretch, 400, 401/ 
pectoral muscle stretch, 400, 401/ 
standing inhalation/exhalation diaphragmatic 

exercise, 402 
thoracic spine, 220-225 

kyphosis, 223 
regional stretch, 220-222 

backward bending, 220, 221/ 
forward bending, 220, 221/ 
rotation, 221-222 , 221/ 
side-bending, 220 -221 , 221/ 

scapular motions, 223-225 

elevation stretch (shrug), 223, 224/ 
protraction stretch, 224, 224/ 
retraction stretch, 224-225 , 224/ 
rotation, 225, 225/ 

upper back stretch, 222-223 
active stretch, 222, 222/ 
passive stretch, 222, 222/ 

upper extremities, 452-462 
wrist, 458-461 

strengthening, 4 5 9 - 4 6 1 , 460/ 
ulnar-radial adduction, 460 
wrist extensors, 460 
wrist flexors, 459 
wrist rotators, 460 

stretch, 458 -459 , 458/ 459/ 
extension-dorsiflexion stretch, 458 
extension-palmar flexion stretch, 458 
flexion-dorsiflexion stretch, 459 
flexion-palmar flexion stretch, 459 

Exhalation, 109 
Exhalation abdominal stretch, 400, 401/ 
Exhalation dysfunctions (inhalation restrictions), ribs, 

muscle energy techniques, 374-376 
Expiration, 365 
Expiratory muscles, accessory, 365 
Expiratory restriction, 371 
Extensibility, of connective tissues, 81 
Extensor carpi radialis longus, brevis, 426 
Extensor carpi ulnaris, 426 
Extensor muscle exercise therapy, cervical spine, 166, 

166/ 
Extensor muscle strengthening, back, exercise therapy, 

271-272 , 2 7 1 / 272/ 
Extensor reflex, with reciprocal inhibition, 46/ 
Extremities 

lower, 469-545 (See also Lower extremities) 
upper, 413 -468 (See also Upper extremities) 
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Face, asymmetry of, 577 
Facilitated positional release, 8 9 - 9 0 , 673 

ankle, 524-525 
muscle hypertonicity (tenderness) of ankle point at 

midpoint, medial aspect, 524, 524/ 
cervical spine, 150-151 

somatic dysfunction-C4 E SR[spr, 150—151 
somatic dysfunction-C4 F SR[spr, 151 
superficial muscle hypertonicity, posterior right side, 

in region of C4 vertebra, 150-151 , 150/ 151/ 
elbow, 442 

muscle hypertonicity at radial epicondyle of right 
elbow, 442, 443/ 

foot, 524-525 
hypertonicity (point tenderness) of foot, 524-525 , 

525/ 
hip, 523, 524/ 

muscle hypertonicity, 523 
for hypertonic muscles in extremities, 90 
for hypertonicity of deep intervertebral muscles, 90 
knee, 523-524 

muscle hypertonicity (point tenderness) of knee at 
level of, medial to midpoint of knee joint, 
523-524, 524/ 

lower extremities, 523-525 
lumbar spine, 254-257 

lumbar technique for diskogenic pain syndrome, 
256-257, 257/ 

somatic dysfunclion-exlension, 254-255 , 255/ 
alternate technique, 254-255 , 255/ 

somatic dysfunction-flexion, 255-256 , 256, 256/ 
alternate technique, 256 

superficial muscle hypertonicity, left low back, 254, 
255/ 

pelvis, 336-339 
pelvic superficial muscle hypertonicity, 336-337 

gluteus maximus muscle, 336-337 , 337/ 
piriformis muscle, 336, 337/ 
tensor fascia lata, 337, 338/ 

sacrum, 337-339 
pubic symphisis restriction, 339, 339/ 
restriction of right sacral motion on ilium, 338-339 , 

339/ 
sacral motion restriction, 338 

diagnosis, 338, 338/ 
shoulder, 442 

muscle hypertonicity (point tenderness) of shoulder 
region, 442, 443/ 

for superficial muscle hypertonicity in spine, 90 
thoracic cage, 382-384 

anterior rib cage, costochondral dysfunctions, muscle 
hypertonicity, 382-383, 383/ 

dorsal rib dysfunctions, muscle hypertonicity, 
383-384 

patient prone technique, 383 
patient seated technique, 384 

first rib somatic dysfunction, 382, 383/ 
lateral rib dysfunctions, muscle hypertonicity, 384 

thoracic spine, 205-207 
prone technique-T3 E SR[spr, 206-207, 206/ 

somatic dysfunction-T7 E SR[spi, 205 
superficial muscle hypertonicity, left posterior region 

of T7 vertebra, 205, 206/ 
upper extremities, 4 4 2 - 4 4 3 
wrist, 443 

muscle hypertonicity, wrist joint at mid-radial side of 
carpal bones, 443 

Fascia, 2 5 - 2 9 , 80 
cellular composition, 26 
circulatory effects, 26 
functions, 26 

Fascial strain patterns, compensatory patterns, 
uncommon, 98( 

Febere test, 478 -479 
Feeding abnormalities, in infant, 577 
Femoral cutaneous nerve, lateral, PINS techniques, 348 
Femoral extension, fixed tibia, 31/ 
Femoropatellar joint, 485 -486 
Femorotibial joint, 484 -485 
Ferguson's angle. See Lumbosacral angle 
Fibroblasts, 95 
Fibromyalgia 

lumbar spine, 275 
Fibrous joints, 29 
Fibular head 

anterior, 509 
posterior, 509 

muscle energy, 509/ 
Fibular head dysfunction, 541 

anterior, high-velocity, low-amplitude thrusting 
technique, 527/ 

motion testing, 494/ 
posterior, high-velocity, low-amplitude thrusting 

technique, 527/ 
Finger 

articulatory technique for, 450 
coordination, 461 , 4 6 1 / 
prehension 

between lateral aspects, 428 
between lateral aspects of, 428 

strengthening, 461 
stretch, 461, 461/ 
surgery, 616 

Finger-palm strengthening, 461/ 
Finkelstein test, 432, 465 
Flareout sacroiliac tender point, high, counterstrain 

treatment, 335/ 
Flat back posture, 55 / 228 
Flat feet. See Pes planus 
Flexion, 35 
Flexor carpi radialis, 426 

palmaris longus, 426 
Flexor carpi ulnaris, 426 
Flexor muscles, exercise therapy, cervical spine, 165—166, 

166/ 
Flexor reflexes, 45 

crossed extenson reflex, 45, 46/ 
Flexor retinaculum, 427 
Flexor strengthening, 456/ 
"Flight or fight" response, 39 
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Floating ribs, 363 
Flower-spray endings, 42 
Foot, 298, 541-542 

adults, 542-543 
arch, longitudinal, 500/ 
articulatory, thrusting techniques, 528-529 

cuboid-navicular somatic dysfunction, 529, 529/ 
Hiss whip technique, 529 
metatarsal somatic dysfunction, 528, 528/ 
modified technique for transtarsal somatic 

dysfunction, 529, 529/ 
transtarsal somatic dysfunction, 528-529 , 529f 

bunion, 542 
club (See Talipes equinovarus) 
counterstrain techniques, 519-522 , 520/ 
diagnosis of dysfunctions, 502-505 
exercise therapy, 534-536 

heel-raising, 534 
heel walking, 535 
passive foot, ankle stretch, 534 
picking up marbles, 535 
stretch, 534, 534/ 
stretch-strengthening, 534-536 , 535/ 536/ 
toe-raising, 535 
toe stretch, 535 
toe walking, 535 

facilitated positional release, 524-525 
hypertonicity, 524-525 , 525/ 

flat (See Pes planus) 
hallux valgus, 542 
heel spur, 542 
March fracture, 542 
medial longitudinal arch, 500/ 
metatarus varus, 542 
Morton's neuroma, 542 
muscle energy techniques, 512-513 , 512/ 

forefoot dorsiflexion, 512-513 , 512/ 
forefoot plantar flexion, 512 
phalangeal adduction, abduction, 513 
phalangeal dorsiflexion, 512 
phalangeal plantar flexion, 512 

pediatric patient, 541 
pes planus, 541, 543 
plantar fascitis, 542-543 
talipes equinovarus, 542 
lender points, 520f 
tibial torsion, 542 
transverse arches, 501/ 

Foot anatomy, 4 9 5 - 5 0 1 , 4 9 6 - 5 0 1 , 497/ 498/ 499/ 
arches, 4 9 9 - 5 0 1 , 500/ 501/ 
eversion, 497 
forefoot, 499 
inversion, 497 

lateral longitudinal arch, 499 
medial, lateral longitudinal arches, 499 
medial longitudinal arch, 499 
pronation, 498 
transverse arches, 500 

Foot diagnosis, 502-505 
motion testing, 503-505 
palpation, 503 

Foot stretch, passive, 534/ 
Forced extension stretch, 455/ 
Forced flexion stretch, 455/ 
Forced rotation stretch, 455/ 
Forefoot, 499 

abduction, 499/ 
adduction, 499/ 
dorsiflexion, 512-513, 512/ 
inversion, 498/ 
plantar flexion, 512 

Forward bending 
cervical spine, 164, 165/ 
thoracic spine, 220, 221/ 

Forward bending/backward bending, thoracic spine, 
182-183 

FPR. See Facilitated positional release 
Fractures, thoracic cage, 403-404 
Frequency of treatment, 671 
Frontal bone, 557, 563, 564 
Frontal postures, common variations of, 58 -59 
Frontal sinuses, direct pressure applied, 612/ 
Frontals-occipitalis/trigeminal (ophthalmic division)-

greater occipital nerve, PINS technique, 158 
Fronto-occipital hold, 574 
Frozen shoulder, 465 

forced stretch exercises, 454-455 , 455/ 
Fryette, Harrison H., contribution of, 8 
Full body stretch, 271/ 
Functional techniques, 107-108 

Gait 
efficiency, 294-295 
high steppage, 296 
hysterical, 297 
kinematics of, 293-294 
osteoarthritis, 298 
pelvic determinates, 296/ 
pelvis, 293-303 
sacrum, 293-303 
scissors, 297 
shuffling, 297 
waddling, 297 

Gait patterns 
musculoskeletal, 297-298 

antalgic gait, 297 
congenital hip dislocation, 298 
elevated pelvis gait, 297 
foot problems, 298 
gluteus maximus gait, 297 
gluteus medius gait, 297 
osteoarthritis gait, 298 
short lower extremity, 297 

neurologic, 296-297 
ataxic gait, 297 
hemiplegic gait, 296 
high steppage gait, 296 
hysterical gait, 297 
scissors gait, 297 
shuffling gait, 297 
waddling gait, 297 

pediatric, 298 
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Galbreath technique, 615 
Gastrocnemius tender point, counterstrain treatment, 518/ 
Gastroesophageal reflux disease, 632 
Gastrointestinal system, 631-638 

abscesses, 634 
appendicitis, 633 
chewing problems, 631 
constipation, 633 
diverticular disease, 634 
function, 631-634 
gastroesophageal reflux disease, 632 
hemorrhoids, 634 
hiccups, 634 
irritable bowel syndrome, 633 
peritonitis, 633 
postoperative ileus, 633 
prolonged sympathetic activity, 632 
reflux esophagitis, 632 
structure, 631-634 
swallowing difficulties, 631 
valsalva, 633 
viscerovisceral somatic reflex, 633 

Genu recurvatum, 487 
Genu valgus, 487 
Genu varus, 487 
GERD. See Gastroesophageal reflux disease 
Ginglymus joint, 29 
Glenohumeral joint, 409 

articulation, 408 
movement, 412 
somatic dysfunction, high-velocity, low-amplitude 

thrusting technique, 448/ 
somatic dysfunction evaluation, 416 

Glenohumeral joint exercises, 452-454 , 453/ 454/ 
abduction-external rotation stretch, 453 
abduction stretch, 453 
adduction-internal rotation stretch, 454 
flexion stretch, 452 
pendulum exercise 

acute phase-passive, 452 
after acute phase-active, 452 

Glenohumeral movement, 412 
Glenohumeral thrusting technique, 447-448 , 448/ 
Glossary of Osteopathic Terminology, 118 
Gluteal muscles, PINS techniques, 347 
Gluteus maximus, 473 

exercise therapy, 269 
active stretch, 269, 269/ 
passive stretch, 269, 269/ 

gait, 297 

hypertonicity, facilitated positional release treatment, 
337/ 

passive muscle stretch, 269/ 
Gluteus medius, 473 

gait, 297 
Goals of osteopathic manipulation, 77 
Golfer's elbow, 465 
Golgi tendon organ, 44 
Golgi tendon reflex, 4 4 - 4 5 , 45 / 50, 81, 140 
Gracilis muscle, PINS techniques, 348 

Gravity, 2 8 - 2 9 
Gray's Anatomy, 45, 111 
Groin muscle stretch, 530, 531/ 

bilateral, 531/ 
Gynecologic system, 646-659 

contraindications to manipulation, 657 -658 
dysmenorrhea, 6 4 6 - 6 5 1 , 6 4 7 - 6 4 8 
premenstrual dysphoric disorder, 646 
premenstrual syndrome, 646-647 
primary dysmenorrhea, 646 
secondary dysmenorrhea, 646, 648 

Hallux valgus, 542 
Hamstring, 473 

tender point, counterstrain treatment, 519/ 
Hamstring extensibility 

standing, test, 70/ 
supine, test, 70/ 

Hamstring stretch 
exercise therapy, 273-274 

seated stretch, 273, 273/ 
standing stretch, 274, 274/ 
supine stretch, 273-274 , 273f 

seated, 273/ 
standing, 274/ 
supine, 273/ 

Hand 
articulatory technique for, 449 -450 

fingers, 450 
intersegmental articulations, 449-450 

counterstrain techniques, 440/, 441 
carpometacarpal joint, 441 
interossei tender point, 441 

dorsal tender points, 440/ 
evaluation, 430-432 
exercise therapy, 461 -462 , 461/ 

finger coordination, 461 
finger strengthening, 461 
finger stretch, 461 

somatic dysfunction, tests for, 432 
ventral tender points, 440/ 

Hand anatomy, 425 -429 , 427 -429 
bones, 4 2 7 - 4 2 8 
digitopalmar opposition, prehension by, 428 
fingers, prehension between lateral aspects of, 428 
joints, 427 -428 
muscles, 428 
palmar prehension, 428 
prehensile motions, 428-429 
somatic dysfunctions, 429 
subterminal opposition, prehension by, 428 
subterminolateral opposition, prehension by, 428 
terminal opposition, prehension by, 428 

Hazzard, Charles, contribution of, 9 
Head 

headaches, 606-607 
inner ear, 616-617 
middle ear, 615 -616 
nasal passages, 614 
nasal sinuses, 611 -613 
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Head (continued) 
temporo-mandibular joint, 607-611 
throat/pharynx, 614-615 

Headache, 578, 606-607 
cervical spine, 169 
tension, 68 

Heart 
anatomy, 624 
arrhythmias, 627 
cardiac dysfunctions, 628, 629f 
congestive heart failure, 627 -628 
myocardial infarction, 624—627 
palpitations, 627 

The Heart, 628 
Heart Disease, 628 
Heat, 81 
Heberden's nodes, 430 
Heel 

raising, 534, 535/ 
walking, 535 

Heel spur, 542 
Hemiplegic gait, 296 
Hemorrhoids, 634 
Hepatomegaly, 589 
Hiccups, 634 
High-velocity low-amplitude thrusting techniques, 51, 93, 

450 -451 . See also under specific system 
carpal somatic dysfunction, 450, 450/ 
phalangeal somatic dysfunction, 4 5 0 - 4 5 1 , 451/ 
ribs, 397 -399 

first rib somatic dysfunction, 399, 399/ 
posterior rib head somatic dysfunction, 397-398 , 

398/ 
upper rib somatic dysfunction, 398-399 , 399/ 

upper extremities, 450 -451 
Hip, 537-539 

adduction, internal rotation, 655/ 
extension, 655/ 

in adult, 538-539 
counterstrain techniques, 514-515 , 514/ 

lateral trochanteric tender point, 514, 515/ 
posterolateral trochanteric tender point, 514, 515/ 
posteromedial trochanteric tender point, 514-515 , 

515/ 
crepitus, 539 
exercise xVietapy, 5 3 0 — 5 3 3 

bilateral growth muscle stretch, 530 
groin muscle stretch, 530 
hip abductors, 531, 532 
hip extensors, 531 
hip flexors, 531 
muscle strengthening, 531-533 , 532/ 
muscle stretch, 530, 531/ 

extensor strengthening, 532/ 
facilitated positional release, 523, 524/ 

muscle hypertonicity, 523 
flexion, 472/ 
flexor strengthening, 531/ 
muscle energy techniques, 506-508 

abduction, 507 

adduction, 507 
extension, 507 
external rotation-prone, 508 
external rotation-supine, 507 
flexion-prone, 506 
flexion-supine, 506 
internal rotation-prone, 508 
internal rotation-supine, 508 

muscle hypertonicity, 523 
Ortolani "click" test, 537 
pediatric considerations, 537-538 
reflexion, with external rotation, 308/ 
tailor's bottom, 538 
tender points, 515/ 

Hip abductor, 531, 532 
strengthening, 532/ 

Hip adductor, strengthening, 532/ 
Hip anatomy, 471-474 

articulation, 471, 472/ 
gluteus maximus muscle, 473 
gluteus medius muscle, 473 
hamstrings, 473 
iliopsoas muscle, 473 
law of muscle detorsion, 473 
ligaments, 471 
major muscles, 473-474 
motion, 471-473 , 472/ 473/ 
osteology, 471 
piriformis muscle, 473 
tensor fascia lata muscle, 473 

Hip drop test, 239, 239F 
Hip evaluation, 475 -483 

Erichsen's test, 482 
Febere test, 478-479 
Ludloff sign, 483 
muscle strength testing, 477 

abduction, 477 
adduction, 477 
extension, 477 
external rotation, 477 
flexors, 477 
internal rotation, 477 

Ober test, 479 
observation, 475 
palpation, 475 
parameters, 475-476 
Patrick test, 478-479 
prone, 476 
range of motion, 475 
seated-active motion testing, 476 
squatting test, 480-482 
straight leg raising-seated, 482 
straight leg raising-supine, 482-483 
strength testing 

prone, 477 -478 
supine, 477 

supine, 476 
telescoping sign, 479 
Thomas test, 479-480 , 480/' 
Tinel test, 483 
Trendelenberg test, 480 
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Hip extension, 473/ 
Hip extensors, 531 
Hip flexion contracture, Thomas test, 480/ 
Hip flexion with internal rotation, 309/ 
Hip flexor stretch, exercise therapy, 272-273 

psoas stretch-assisted, 272, 272/ 
psoas stretch-unassisted, 273, 273/ 

Hip flexors, 531 
Hip joint. See also Hip 

bony anatomy, 472/ 
motion restriction, Patrick's test, 478/ 
restriction, squatting test, 481/ 

Hiss whip technique, 529, 529/ 
History of manual medicine, 7 5 - 7 6 

chiropractic, 76 
homeopathy, 76 
kong-fou, 75 
osteopathy, 76 

History of osteopathy, 5 - 9 
Homeopathy, 76 
Humeroradial articulation, 419, 420 
Humerus, 411 

abduction, 411 
adduction, 411 
circumduction, 411 
extension, 411 
flexion, 411 
horizontal flexion, extension, 411 
internal, external rotation, 411 

Hyoid/tracheal motion, 615 
Hypertonic muscles, 90. See also under specific muscle 

palpation, 66 
Hypokinetic disease, inactivity, 68 
Hypotonic muscle palpation, 66 
Hysterical gait, 297 

Ice, use of, 50 
Ileus, postoperative, 633 
Iliac-innominate-pelvic dysfunction, patient prone 

anterior, muscle energy technique, 324/ 
posterior, muscle energy technique, 324/ 

[liac-innominate-pelvic shear 
inferior, muscle energy technique, 325/ 
superior, muscle energy technique, 325/ 

Iliac somatic dysfunction 
anterior, high-velocity, low-amplitude thrusting 

technique, 350/ 
posterior, high-velocity, low-amplitude thrusting 

technique, 350/ 
Iliac spines, relationship to other pelvic structures, 307/ 
Iliacus tender point, counterstrain treatment, 332/ 
Iliocostalis, lumbar spine, PINS techniques, 263 
Iliopsoas muscle, 473 

stretch, 657/ 
lliotibial band, PINS techniques, 346 
Ilium 

anterior sacral tender point, counterstrain treatment, 
332/ 

sacral motion of, 287-288, 287/ 
Immune system, 585-586 

B-lymphocytes, 586, 588 
components, 586 
diaphragm, 587 
dysfunction, 587 
functions, 586 
lymph nodes, 588 
lymphatic flow, 586-587 
lymphocytes, 588t 
opsonins, 588 
plasma cells, 588 
pressures, 587 -588 
skeletal muscle, 587 
spleen, 588 
structure, 586, 586/ 587/ 

Impingement syndromes, 543 
case study, 543 
lower extremities, 543 
neuropathies, 661 

Inactivity, hypokinetic disease and, 68 
Indications for exercise therapy, 6 7 - 6 8 
Indirect manipulation, 78 
Infant, feeding abnormalities, 577 
Infection, 588-589 . See also Lymphatics 
Infectious mononucleosis, 615 
Inferior conchae, 564 
Influenza, 6, 589 -590 
Inguinal ligament 

PINS techniques, 348 
tender point, counterstrain treatment, 333/ 

Inhalation, 109 
Inhalation dysfunctions, ribs, muscle energy techniques, 

376 -378 
Inhalation/exhalation diaphragmatic exercise, standing, 

402 
Inhalation rib isometrics, 400, 401/ 
Inhalation rib stretch, 400, 401/ 
Inhibition, neuromusculoskeletal structures, 5 1 - 5 2 , 

118-119, 673 
Inner ear, 616-617 
Innervation, 2 4 - 2 5 , 25/ 
Innominate, sacral somatic dysfunctions, thrusting 

techniques, 349 -350 
anterior iliac somatic dysfunction/backward sacral 

rotation, torsion, 349-350 , 350/ 
posterior iliac somatic dysfunction/unilateral sacral 

shear/forward sacral rotations, torsions, 349, 
350/ 

Innominate rocking, 308/ 
Inspiration, position, 371 
Inspiratory muscles, 364 

auxiliary, 365 
Inspiratory restriction, 371 
Instantaneous axis of rotation, 31 
intercostal muscles, PINS techniques, 393-394 
Intersegmental articulations, hand, articulatory technique 

for, 449 -450 
Intersegmental motion testing, 183 

cervical spine, 132-136, 132/ 133/ 134/ 
C2 through C7 

flexion-extension, 134/ 
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Intersegmental motion testing (continued) 
side-bending, 133/ 

neurologic testing, 136 
rotoscoliosis motion testing, 133-134, 134/ 135/ 
translatory motion testing, 134-136, 135/ 

flexion-extension T1-T4, 188/ 
lumbar spine, 240 -241 
rotation, T1-T4, 188/ 
rotation/side-bending, 240/ 
side-bending, T1-T4, 189/ 
thoracic spine, 183, 187-189 

T1-T4, 187-189, 188/ 189/ 
T5-T12, 189, 189/ 

Intervertebral disc herniation, lumbar spine, 276-277 
annulus fibrosus, 276 
nucleus pulposus, 276 

Intervertebral disks, 35 

lumbar spine, 234 
Intervertebral joint motion, biomechanics, 32 
Intervertebral motion, excluding ribs, thoracic spine, 177 
Intervertebral muscles, deep, hypertonicity of, facilitated 

positional release, 90 
Intracranial membrane, 549 -551 , 551/ 
Intrafusal fibers, 40 
Intraspinal membrane, 549 -551 , 551/ 
Inverse stretch reflex, 44 
Inversion, ankle, 497/ 
Involuntary motion, sacrum between ilia, 564 
Irritable bowel syndrome, 633 
Ischemia, 594 
Isokinetic resistance, 82 
Isometric quadriceps contraction, 534 
Isometric resistance, 82 

Jaw, muscle energy treatment, 610/ 611/ 
Joints, 29 -32 

biomechanics, 29-32, 3 0 / 31/, 32/, 29 
classifications, 29 
intervertebral joint motion, biomechanics, 32 

Joints of Luschka, 128 
Jones, Lawrence, contribution of, 9 
Journal oj American Osteopathic Association, 89 

Kidney, 639-645 
Knee, 488-490 , 539-541 

articulatory, thrusting techniques, 526-527 
anterior fibular head somatic dysfunction, 526, 527/ 
posterior fibular head somatic dysfunction, 526, 527/ 

articulatory treatment, 527/ 
baker's cyst, 540 
chondromalacia patella, 540 
counterstrain techniques, 515-519 , 516/ 

anterior cruciate tender point, 517 
anterior tender points, 516, 516/ 
gastrocnemius tender point, 517-518 , 518/ 
lateral hamstring tender point, 519, 519/ 
lateral meniscus tender point, 518 
lateral tender points, 518-519 , 519/ 
medial, lateral patellar tender points, 516-517 
medial hamstring tender point, 518 

medial meniscus tender point, 518 
medial tender points, 518, 518/ 
patellar tender point, medial, lateral, 516 
posterior cruciate tender point, 517, 517/ 
posterior tender points, 517, 517/ 

exercise therapy, 533-534 
isometric quadriceps contraction, 534 
knee flexors, 533 
knee flexors-prone position, 533 
muscle strengthening, 533, 533/ 534/ 
muscle stretch, 533, 533/ 
quadriceps, 533 
terminal position of full knee extension, 533 

extension, full, terminal position, 534/ 
facilitated positional release, muscle hypertonicity, knee 

at level of, medial to midpoint of knee joint, 
523-524 , 524/ 

fibular head somatic dysfunction, 541 
flexion, swing leg, 295 
muscle energy techniques, 508-510, 509/ 

anterior fibular head, 509 
extension, 509 
flexion, 508 
posterior fibular head, 509 

pes anserine bursitis, 541 
posterior fibular head somatic dysfunction, 541 
prepatellar bursitis, 540 
tears, menisci, 540-541 
tender points around, 516/ 
tibial tubercle, osteochondritis of, 539-540 

Knee anatomy, 484-486 
anterior cruciate ligament, 485 
femoropatellar joint, 485 -486 
femorolibial joint, 484-485 
knee movements, 485-486 , 486/ 
muscles, 485 
posterior cruciate ligamenl, 485 
tibiofibular joints, 486 

Knee evaluation, 487-494 
Apley's compression test, 490, 492/ 
Apley's distraction test, 490 -491 , 492/ 
bow-legged, 487 
external rotation-recurvatum test, 490, 490/ 
genu recurvalum, 487 
genu valgus, 487 
genu varus, 487 
knee joint effusion test, 491 
knock-kneed, 487 
McMurray test, 490, 491/ 
observation, 487 
palpation, 487 -488 
patella femoral grinding test, 491 
pes anserine bursitis, 488 
range of motion testing, 488 
rotary instability testing, 488-490 

anterior draw test, 488, 489/ 
Lachman maneuver, 489 
posterior draw test, 489-490 

somatic dysfunctions, 491 - 4 9 4 
abduction of tibia on femur, 491 
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adduction-tibia on femur, 493 
anteroposterior slide dysfunction-tibia on femur, 493, 

494/ 
internal, external rotation-tibia on femur, 493 
proximal fibular head dysfunction-fibula on tibia, 

494, 494/ 
varus-valgus stress test, 488, 489/ 

Knee flexor, 533 
prone position, 533 
strengthening, 533/ 

Knee-jerk reflex, 39 
Knee joint effusion test, 491 
Knee torque unwinding, 102 
Knock-kneed patient, 487 
Kong-fou, 75 
Korr, Irwin, PhD, contribution of, 9 
Kraus-Weber test (modified), 68 -70 , 68/ 69 / 70/ 
Kypholordotic posture, 55/ 
Kyphoscoliosis, 299 
Kyphosis, 180, 299 

exercise therapy, 223 
stretch, 223/ 224/ 
thoracic spine, 227-228 

Lachman maneuver, knee, 489 
Lacrimal glands, 563, 564 
Lacrimal masses, 564 
Lateral flexion, 36, 177-178, 179. See aho under specific 

anatomical location 
Latissimus dorsi, lumbar spine, PINS techniques, 

262-263 
Law of muscle detorsion, 473 
Laws of myokinematics, 28 
Layer-by-layer palpation, 65 

atonic muscle, 66 
hypertonic muscle, 66 
hypotonic muscle, 66 
ligaments, 66 
muscle, 6 5 - 6 6 
subcutaneous tissues, 65 
tendons, 66 

Legs, sacral pressure, 649/ 
Lengthening reaction, 44 
Levator scapula 

dysfunction, 170 
PINS technique, 160 

Ligament palpation, 66 
Ligamentous articular release. See Balanced ligamentous 

Telease 

Ligamentous articular strain technique, 103-106 
for teres minor, 105, 105/ 

Ligamentous attachments, thoracic spine, 176-177 
Linear stretch 

with physician seated, 138/ 
with physician standing, 138/ 
posterior extensor neck muscles, cupping chin, 139/ 

Littlejohn, J. Martin, MD, DO, contribution of, 8 
Load reflex, 42 
Loose connective tissue, 95 
Lordosis, 299 

cervical, 300 
lumbar, 300-302 

Low back dysfunction, gait patterns in, 298 
Low-velocity, high-amplitude techniques, 93 
Lower extremities, 469-545 

ankle 
anatomy, 495 -501 
diagnosis of dysfunctions, 502-505 

applications, 537-545 
articulatory, thrusting techniques, 526-529 
case histories, 537-545 
counterstrain techniques, 514-522 
exercise therapy, 530-536 
facilitated positional release, 523—525 
foot 

anatomy, 495-501 
diagnosis of dysfunctions, 502-505 

hip 
anatomical considerations, 471-474 
evaluation, 475 -483 

impingement syndromes, 543 
knee 

anatomy, 484-486 
evaluation, 487-494 

muscle energy techniques, 506-513 
Lower extremity dysfunction, gait patterns in, 298-299 

postural balance, 299 
Lower motor neuron, 660 
Ludloff sign, 483 
Lumbar curvatures, synergistic action of muscles in 

maintaining, 236 
Lumbar extension somatic dysfunction, facilitated 

positional release, 255/ 
Lumbar flattening stretch, 270/ 
Lumbar flexibility-flexion, 270/ 
Lumbar flexion somatic dysfunction, facilitated positional 

release, 256/ 
Lumbar lordosis, 300-302 

compensation, 302 
diagnosis, 300 
history, 300 
lumbar flattening, 300 
physical examination, 300 
physical manifestations, 301 
with pregnancy, 652/ 
radiologic assessment, 3 0 0 - 3 0 1 , 301/ 
sacral base unleveling, 302 
scoliosis, 300 
short leg syndrome, 300 
sway back, 300 
time present, 302 
treatment, 301-302 

Lumbar-pelvic rhythm, 236 
Lumbar rotoscoliosis testing 

in extension, 241/ 
in flexion, 242/ 

Lumbar spine, 231 -281 , 234, 275-281 
anatomy, 233—236 
applications, 275-281 
case histories, 275-281 
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Lumbar spine (continued) 
case study, 279 
"chronic low back syndrome," 275 
counterstrain techniques, 249 -253 

anterior tender points, 2 4 9 - 2 5 1 , 250/ 
abdominal L2 tender point, 249, 251/ 
L3, L4 anterior tender points, 249-250 
LI anterior tender point, 249, 250/ 
L5 anterior tender point, 2 5 0 - 2 5 1 , 251/ 
L2 anterior tender point technique, 249, 250/ 

L3, L4, L5 upper pole tender points, 252 
lower pole L5 tender point, 252, 253/ 

posterior tender points, 251 -252 , 252/ 
alternative technique, 251-252 
L1-L5 tender points, 251, 252/ 

degenerative spondylolisthesis, 277 
dysplastic spondylolisthesis, 277 
exercise therapy, 266-274 , 269-271 

cat back-lumbar flexibility, 269-270 , 270/ 
full body stretch, 271, 271/ 
lumbar flattening, 269, 2 7 0 - 2 7 1 , 270/ 

facilitated positional release, 254-257 
lumbar technique for diskogenic pain syndrome, 

256-257 , 257/ 
somatic dysfunction-extension, 254-255 , 255/ 

alternate technique, 254-255 , 255/ 
somatic dysfunction-flexion, 255-256 , 256, 256/ 

alternate technique, 256 
superficial muscle hypertonicity, left low back, 254, 

255/ 
fibromyalgia, 275 
high-velocity low-amplitude thrusting technique, 265/ 
intervertebral disc herniation, 276-277 

annulus fibrosus, 276 
nucleus pulposus, 276 

muscle energy techniques, 246 -248 
Sims position, 246 
type I neutral curves, 246, 247/ 
type II extended somatic dysfunction, 247-248 , 248/ 
type II flexed somatic dysfunction, 246-247, 247/ 

myofascial techniques, 243 -245 , 244/ 
neurogenic claudication, 277 
PINS techniques, 262-263 , 263/ 

iliocostalis, 263 
latissimus dorsi, 262-263 
paravertebral muscles, 263 
quadratus lumborum, 262 

postural imbalance, 275 -276 
retrolisthesis, 277 
Scottie dog sign, 278 
spinal stenosis, 277 
spondylolisthesis, 277-278 , 277/ 278/ 
spondylolysis, 277-278 , 277/ 278/ 
Still techniques, 258-261 

alternate lumbar type I group curve somatic 
dysfunction, patient supine, 2 6 0 - 2 6 1 , 261/ 

lumbar type I group curve somatic dysfunction, 
patient supine, 260 

lumbar type II extended somatic dysfunction, patient 
supine, 258-259 , 259/ 

lumbar type II flexed somatic dysfunction, patient 
supine, 259-260 , 259/ 

tension myositis, 275 
thrusting techniques, 264-265 

leg off table, 264-265 
lumbar somatic dysfunction, 264, 265/ 
posterior transverse process down, 265 

Lumbar spine evaluation, 237-242 
patient history, 237 
physical examination, 237-242 

erythema test, 239 
hip drop test, 239 
intersegmental motion testing, 240-241 
lateral lumbar flexion, hip drop test, 239, 239F 
motion testing, 237-239 , 238F 
observation, 237 
palpation, 239-240 
rotoscoliosis motion testing, 241-242, 241/ 
skin drag test, 239 

Lumbar tender points, anterior, 250/ 
Lumbar vertebral facet orientation, level of L3, 35/ 
Lumbarization, 357 
Lumbosacral angle, 235-236 
Lumbosacral strain, anterior vector force, 286/ 
Lushka, joints, anterior view, 128/ 
Lymph nodes, 588 
Lymph system 

deep, 586/ 
superficial, symmetric drainage of skin by, 587/" 

Lymphatic congestion, Chapman's reflex points, 114 
Lymphatic drainage, 615 
Lymphatics, 585-593 

historical perspective, 5898-590 
immune system, 585-586 
infection, 588-589 
osteopathic research, 590 
treatment, 590-591 

Lymphocytes, 588, 588t 

Malaria epidemic, 6 
Management plan, 668 
Mandible, 562, 567, 569 
Manipulations, osteopathic, 4 9 - 5 0 , 73-122 

articulatory technique, 9 3 - 9 4 
balanced ligamentous tension technique, 103-106 
Chapman's reflex points, 113-117 
classifications, 7 7 - 7 9 
counterstrain, 8 6 - 8 8 , 87/ 88/ 
cranial field, 109-112 
facilitated positional release, 8 9 - 9 0 
functional techniques, 107-108 
goals, 77 -79 
history of manual medicine, 75 -76 
ligamentous articular strain technique, 103-106 
models, 77 -79 
muscle energy, 8 3 - 8 5 
myofascial release, 95-102 
myofascial techniques, 8 0 - 8 2 
PINS techniques, 118-122 
Still technique, 91 -92 
thrusting technique, 9 3 - 9 4 
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Manipulations Vke'rales, 603 
Manual medicine, history of, 75 -76 
Marbles, picking up, 535 
March fracture, 542 
Masseter, 608 

tender point, counterstrain treatment, 611/ 
Mastoid, 561 
Maxilla, 563, 564 
Maxillary sinuses, 612, 613 

counterstrain technique, 613/ 
pressure applied over, 613/ 

Mayo Clinical Proceedings, 629 
McMurray test, for meniscal tears, 490, 491/ 
Measles epidemic, 6 
Mechanoreceptors in skin, 25/ 
Medial scapular stretch, lateral recumbent, 194/ 
Median nerve, 431 
Meningitis epidemic, 6 
Meniscal disruption, Apley's compression test, 492/ 
Meniscal tears, 540-541 

McMurray test, 490, 491/ 
Meniscus entrapment theory, in soft tissues evaluation 

criteria, 22 
Meniscus extrapment theory, in soft tissues evaluation 

criteria, 22 
Meniscus tender point, counterstrain treatment, 518/ 519/ 
Mesenteric lift techniques, 602, 603-604 
Metatarsal dysfunction, 504, 504/ 505 

motion testing, 504/ 
Metatarsal somatic dysfunction, high-velocity, low-

amplitude thrusting technique, 528/ 
Metatarsal tender points, counterstrain treatment, 521/ 
Metatarus varus, 542 
Middle ear, 615-616 
Migraine headache, 578, 607 
Mild tension, 50 
Military-bearing posture, 56/ 
Military posture, 299 
Mitchell, Fred, Sr., contribution of, 9 
Models of manipulation, 78 -79 , 669-670 

bioenergy, 78 
biomechanical, 78 
neurological, 78 
postural, 78 
psychobehavioral, 78 -79 
respiratory/circulatory, 78 
structural, 78 

Moist heat, 50 
Mononucleosis, 615 
Moro reflex, 39 
Morton's neuroma, 542 
Motion testing. See under specific anatomical part 
Motor neuron, 660 
Motor unit, 40 
Muncie technique, 616 
Muscle effort, 84 
Muscle energy techniques, 51, 8 3 - 8 5 , 672 

ankle, 510-511 , 510/ 511/ 
calcaneal eversion, 511 
calcaneal inversion, 511 

dorsiflexion, 510 
plantar flexion, 510 
subtalar abduction, 511 
subtalar adduction, 510 

cervical spine, 143-146 
atlantoaxial dysfunction, 144-145, 144/ 
cervical vertebral dysfunctions (C2-C7), 145-146, 

145/ 
occipitoatlantal dysfunction, 143-144 

dysfunction in extension, 143-144, 144/ 
dysfunction in flexion, 144, 144/ 

complete relaxation, 84 
counterforce, 84 
diagnosis, 84 
elbow, 434 

abduction dysfunction-adduction restriction, 434 
adduction dysfunction-abduction restriction, 434 

extended somatic dysfunction, 248/ 
extension type II somatic dysfunction, middle, lower 

thoracic region, 200/ 
flexed somatic dysfunction, 247/ 
foot, 512-513 , 512/ 

forefoot dorsiflexion, 512-513 , 512/ 
forefoot plantar flexion, 512 
phalangeal adduction, abduction, 513 
phalangeal dorsiflexion, 512 
phalangeal plantar flexion, 512 

hip, 506-508 
abduction, 507 
adduction, 507 
extension, 507 
external rotation-prone, 508 
external rotation-supine, 507 
flexion-prone, 506 
flexion-supine, 506 
internal rotation-prone, 508 
internal rotation-supine, 508 

knee, 508-510 , 509/ 
anterior fibular head, 509 
extension, 509 
flexion, 508 
posterior fibular head, 509 

lower extremities, 506-513 
lumbar spine, 246 -248 

Sims position, 246 
type 1 neutral curves, 246, 247/ 
type II extended somatic dysfunction, 247-248 , 248/ 
type II flexed somatic dysfunction, 246-247 , 247/ 

muscle effort, 84 
pelvis, 323 -325 

anterior iliac-innominate-pelvic, 323, 324/ 
inferior iliac-innominate-pelvic, 325, 325/ 
posterior iliac-innominate-pelvic, 323-324 , 324/ 
superior iliac-innominate-pelvic, 324, 325/ 

pubic dysfunctions, 325-327 
abduction (open) pubic dysfunction, 326-327 
adduction (closed) pubic dysfunction, 327 
inferior pubic dysfunction, 325-326 , 326/ 
superior pubic dysfunction, 326, 326/ 

repeating, 84 
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Muscle energy techniques (continued) 
repositioning, 84 
r e s t r i c t i v e b a r r i e r , 84 
retesting, 84 
ribs, 374 -378 

bucket handle, 374 
exhalation dysfunctions (inhalation restrictions), 

374 -376 
inhalation dysfunctions (exhalation restrictions), 

376 -378 
pump handle, 374 

sacral dysfunctions, 327 -330 
backward sacral torsion dysfunction, 329 -330 
forward sacral torsion dysfunction, 328-329 , 328/ 
unilateral sacral flexion dysfunction, 327, 327/ 

shoulder girdle, 433 -434 , 433 -435 
glenohumeral joint restriction, 433 
restricted abduction of sternoclavicular joint, 433, 

434/ 
restricted flexion of sternoclavicular joint, 433, 434/ 
shoulder girdle, 4 3 3 - 4 3 4 

thoracic spine, 198-200 
type I group curve, 198 
type II single-segment somatic dysfunction, 198-200 

middle, lower thoracic region, 199-200, 200/ 
upper thoracic region (T1-T4), 198-199, 199/ 

upper extremities, 433-435 
wrist, 434 -435 

dysfunction in radial deviation-wrist restriction in 
ulnar deviation, 434 

dysfunction in ulnar deviation-restriction in radial 
deviation, 435 

Muscle hypertonicity, 227 
Muscle palpation, 6 5 - 6 6 
Muscle spindle, 4 1 / 
Muscle spindle reflex, 42, 81 

neuronal circuitry of, 44 
servo-assist function of, 50 

Muscle strength testing, elbow, 423 
Muscles, 2 6 - 2 9 

classification, 27 
contraction, definitions, 27 
forward bending of head, example of, 27 
joint actions, 27 
laws of myokinematics, 28 
lever action, 2 7 - 2 8 
moment of force, 27 
spurt-and-shunt action, 28 

Muscular activity, 87/ 
Myocardial infarction, 624-627 , 625 
Myofascial perpendicular stretch 

both hands in place, 191/ 
thumb position, 191/ 
trapezius, 191/ 

Myofascial release, 95 -102 , 673 
balanced ligamentous release, 99 
biodynamics, 100 
bioelectric fascial release, 100 
cervical spine functional technique, 100 
components, 9 5 - 9 6 

adipose, 96 
amorphous ground substance, 96 
collagens, 96 
drag, 96 
elastin, 96 
fibroblasts, 95 

counterstrain, 99 
cranial osteopathy, 99 
creep, 99 
direct fascial release, 99 
examples, 100-102 
facilitated positional release, 99 
fascial strain patterns, 98, 98( 

common, 98 
compensatory patterns, 98 

common, 98t 
uncommon, 98 
uncompensated patterns, 98 

function, 95 
functional techniques, 99 
inhibition, 100 
integrated neuromuscular release, 100 
interconnection, 97 
knee torque unwinding, 102 
organization, 95 

dense irregular connective tissue, 95 
dense regular connective tissue, 95 
loose connective tissue, 95 

PINS techniques, 100 
reconstruction, 9 7 - 9 8 
sacral balancing, 101-102 
scapula release, 101, 101/ 
Still technique, 99 
therapeutic considerations, 9 8 - 9 9 
thoracic spine/upper extremity unwinding, 100-101 
torque unwinding, 99 
trigger band, 100 
types, 96-97 

deep fascia, 96 
subserous fascia, 97 
superficial fascia, 96 

unwinding, 99 
visceral manipulations, 99 

Myofascial stretch, trapezius 
patient prone, 191/ 
patient supine, 192/ 

Myofascial techniques, 50, 8 0 - 8 2 . See also under specific-
anatomic part 

active direct techniques, 82 
active indirect techniques, 82 
active techniques, 82 
cervical spine, 137-142 

active direct techniques, 140-142 
Golgi tendon reflex, 140 
modification, 141 
suboccipital muscle region, 141, 141/ 
unilateral occipital muscle active technique, 141 
unilateral single paravertebral muscle treatment-

side-bending, rotation, 141-142 
active indirect techniques, 142, 142/ 
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crossed exlensor reflex, 142 
passive techniques, 137-140 

bilateral linear stretch applied to both ends of 
muscle, 139-140, 139/ 

linear stretch to posterior cervical muscles, 138, 
139/ 

linear traction applied to lower cervical muscles, 
138 

linear traction applied to suboccipital muscles, 
137, 138/ 

modification-active direct technique, 140 
perpendicular stretch of muscle, 139, 139/ 
suboccipital muscle treatment, 140 
suboccipital technique, 137-138 
unilateral linear stretch applied to both ends of 

muscle, 140 
reciprocal inhibition, 142 

crossed extensor reflex, 81 
extensibility, connective tissues, 81 
Golgi tendon organ reflex, 81 
heat, 81 
lumbar spine, 243-245 

active direct technique, 244-245 
alternate lateral recumbent technique, 244-245 , 

244/ 
lateral recumbent technique, 244, 244/ 

active indirect techniques, 245 
alternate lateral recumbent technique, 245 
lateral recumbent technique, 245 

alternate lateral recumbent technique, 243-244 
passive techniques, 243-244 

alternate prone technique, 243 
lateral recumbent technique, 243, 244/ 
prone technique, 191/, 243 

muscle spindle rellex, 81 
passive techniques, 81 -82 
reciprocal inhibition, 81 
stretch reflex, 81 
thoracic spine, 190-197 

active direct techniques, 195-196 
technique I, 195, 195/ 
technique 11, 195-196, 196/ 197/ 
technique III, 196 

active indirect technique, 196-197, 197/ 
passive techniques, 190-195 

medial scapular area, 194, 194/ 
modification, 193-194, 194/ 
muscles running along suprascapular area from 

cervical region to shoulder, 190-191 , 191/ 
parallel stretch, 192, 192/ 
perpendicular stretch, 190, 191/ 
perpendicular traction for thoracolumbar area, 

193, 193/ 

perpendicular traction for upper thoracic region, 
193, 193/ 

subscapular area, 192, 192/ 194-195, 194/ 
superior border of trapezius, 191-192, 191/ 

trauma, 80 
Myofascial texture alteration, Chapman's reflex points, 

114 

Myokinematics, 28 
laws of, 28 

Myology, lumbar spine, 234-235 

Nasal bones, 563 
Nasal congestion, sinus drainage technique, 614/ 
Nasal passages, 614 

drainage of, 614, 614/ 
Nasal sinuses, 611-613 

counterstrain techniques, 613, 613/ 
direct pressure, 612 
indirect pressure, 612-613 
maxillary sinuses, 612, 613 
"milking," 612 

supraorbital notch, 612 
supraorbital tender points, 613 
temporal areas, 612 
treatment techniques, 612 

National Board of Osteopathic Medical Examiners, 8 
Navicular dysfunction, 504-505 , 505/ 

motion testing, 505/ 
Navicular tender point, counterstrain treatment, 522/ 
NBOME. See National Board of Osteopathic Medical 

Examiners 
Neck, tension, 68 
Nephrolithiasis, 640-641 

signs, symptoms, 640 
"Nerves of nourishment," 47 
Neuroendocrine-immune connection, Chapman's reflex 

points, 115-117 
Neurogenic claudication, 277 

lumbar spine, 277 
Neurological model of manipulation, 78, 670 
Neurological system, 660-664 

autonomic nervous system, 661 
Bell's palsy, 661 -663 
brain, 660 
cauda equina, 661 
corpus striatum, 662 
cranial nerves, 660-661 
impingement neuropathies, 661 
lower motor neuron, 660 
Parkinson's disease, 662 
reflex sympathetic dystrophy, 662 -663 
shoulder/hand syndrome, 663 
spinal cord, 661 
substancia nigra, 662 
upper motor neuron, 660 

Neuromuscular reflexes, 4 0 - 4 1 , 41 / 
Nucleus pulposus, 234, 276 

lumbar spine, 234 

Ober test, 479 
Obstetric patient, 646-659 

contraindications to manipulation, 657 -658 
dysmenorrhea, 646 -651 , 647-648 
premenstrual dysphoric disorder, 646 
premenstrual syndrome, 646-647 , 646-651 
primary dysmenorrhea, 646 
secondary dysmenorrhea, 646, 648 
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Occipitoatlantal, 125, 126/ 
bony anatomy, 126/ 
extension dysfunction, muscle energy technique, 144/ 
flexion dysfunction, muscle energy technique, 144/ 
high-velocity, low-amplitude thrusting technique, 162/ 
intersegmental motion testing, 132/ 
muscle energy techniques, 143-144 

in extension, 143-144, 144/ 
in flexion, 144, 144/ 

side-bending, rotation, 126/ 
thrusting technique, 161, 162/ 

Occiput bone, 5 5 8 - 5 6 1 , 563 
articulations, 559/ 
skull articulations, posterior view, 559/ 
temporal bone, articulation between, 560/ 

Opsonins, 588 
Orbit, 567, 569 
Ortolani "click" test, hip, 537 
Osgood-Schlatter disease, 539 -540 
Osteoarthritis gait, 298 
Osteology 

lumbar spine, 233 
thoracic spine, 175-176 

Osteopathic manipulations, 73-122 
Osteopathic Mechanics, 602 
Osteopathic Medicine, An American Reformation, 3 
Osteopathy, 76 
Osteopathy: Research and Practice, 91, 602 
Osteopathy in cranial field, 109-112 

central nervous system, inherent motility of, 110-111 
cerebrospinal fluid, fluctuation of, 110 
cranial bones, articular mobility of, 111 
exhalation, 109 
indications for use, 112 
inhalation, 109 
intracranial membrane, mobility of, 110 
methodology, 111-112 
primary respiratory mechanism, 109 

phases of, 109-110, 110/ 
sacrum, ilia, involuntary mobility of, 111 

Osteopathy in Cranial Field and Teachings in Science of 
Osteopathy, 109 

Otitis media, 615 
Outline oj Muscle Energy Techniques, 83 

Palatine bones, 558, 564 
Palmar prehension, 428 
Palpation, 64 -66 . See also under specific anatomic part 

edema, 65 
erythema, 65 
fluid in tissues, 65 
layer-by-layer, 65 

atonic muscle, 66 
hypertonic muscle, 66 
hypotonic muscle, 66 
ligaments, 66 
muscle, 6 5 - 6 6 
subcutaneous tissues, 65 
tendons, 66 

skin drag, 6 4 - 6 5 

skin texture, 65 
temperature changes, 64 
tenderness, 65 
turgor, 65 

Palpitations, heart, 627 
Parasympathetic system, 3 9 - 4 0 
Paravertebral muscles, PINS techniques, 214-215 , 263 
Parietal bones, 557, 558, 562-563 , 567, 569 

structure, 561/ 
Parkinson's disease, 662 
Paronychia, 463 
Passive manipulation, 78 
Passive myofascial techniques, 81-82 . See also under 

specific analomic part 
cervical spine, 137-140 

bilateral linear stretch applied to both ends of 
muscle, 139-140, 139/ 

linear stretch to posterior cervical muscles, 138, 139/ 
linear traction applied to lower cervical muscles, 138 
linear traction applied to suboccipital muscles, 137, 

138/ 
modification-active direct technique, 140 
perpendicular stretch of muscle, 139, 139/ 
suboccipital muscle treatment, 140 
suboccipital technique, 137-138 
unilateral linear stretch applied to both ends of 

muscle, 140 
lumbar spine, 243-244 

alternate prone technique, 243 
lateral recumbent technique, 243, 244/ 
prone technique, 191/ 243 

thoracic spine, 190-195, 193-194, 194/ 
medial scapular area, 194, 194/ 
muscles running along suprascapular area from 

cervical region to shoulder, 190-191, 191/ 
parallel stretch, 192, 192/ 
perpendicular stretch, 190, 191/ 
perpendicular traction 

for thoracolumbar area, 193, 193/ 
for upper thoracic region, 193, 193/ 

subscapular area, 194-195, 194/ 
subscapular muscles, 192, 192/ 
superior border of trapezius, 191-192, 191/ 

Patella femoral grinding test, 491 
Patellar tender point, counterstrain treatment, 516/ 
Pathologic barrier, in soft tissues evaluation criteria, 17 
Patient evaluation, 667-668 
Patrick test, hip joint motion restriction, 478-479, 478/ 
Pectoral muscle stretch, 400, 401/ 
Pectoralis major, 393 

PINS techniques, 393 
Pectoralis minor, 393 

PINS techniques, 393 
Pelvic motion, 285-289 , 286/ 287/ 295, 296/ 
Pelvic muscle stretch, anterior, 271/ 

exercise therapy, 271, 271/ 
Pelvic rotation, 294 
Pelvic somatic dysfunctions, 292 

sacral rotation dysfunction, 292 
sacral torsion, 292 
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Pelvic structures, relationship, 305/ 
on static examination, patient standing, 314/ 

Pelvic tilt, 270/, 294 
Pelvis, 283-359 

anatomy, 285-292 
applications, 356-359 
asymmetric motion, 295-296 
case histories, 356-359 
counterstrain techniques, 331-335 

anterior tender points, 331-333, 332/ 
iliacus tender point, 331, 332/ 
inguinal ligament tender point, 331, 332/ 333/ 
low ilium sacroiliac/anterior sacral tender point, 

331, 332/ 
posterior tender points, 333-335 , 334/ 

counterstrain treatment for piriformis tender point, 
334 

high flare-out sacroiliac tender point, 333-335 , 
335/ 

midpole sacral tender point, 333, 334/ 
piriformis tender point, 333, 334/ 

exercise therapy, 353-355 
lateral rotator muscle strengthening, 353, 354/ 
lateral rotator muscle stretches, 353-355 

technique 1, 353-354, 354/ 
technique 2, 354-355, 355/ 

piriformis stretch, 353, 354/ 
facilitated positional release, 336-339 

pelvic superficial muscle hypertonicity, 336-337 
gluteus maximus muscle, 336-337, 337/ 
piriformis muscle, 336, 337/ 
tensor fascia lata, 337, 338/ 

techniques for, 336-339 
female, autonomic innervation, 653/ 
gait, 293-303 
muscle energy techniques, 323-325 , 323-330 

anterior iliac-innominate-pelvic dysfunction, 323, 
324/ 

inferior iliac-innominate-pelvic shear, 325, 325/ 
posterior iliac-innominate-pelvic dysfunction, 

323-324, 324/ 
superior iliac-innominate-pelvic shear, 324, 325/ 

PINS techniques, 346-348 
posture, 293-303 
during pregnancy, 289-292, 291/ 
somatic dysfunction, 357 
Still techniques, 340-345 

iliac/innominate, 340—342 
anterior ilium/anterior innominate, patient supine, 

340, 341/ 
downslipped innominate, patient supine, 342 
posterior innominate/posterior ilium, patient 

supine, 340 -341 , 341/ 
unslipped innominate, patient supine, 341-342 , 

342/ 
tender point, posterior, 334/ 
thrusting techniques, 349-352 
tilting, posteriorly by flattening lumbar lordosis, 656/ 

Pelvis evaluation, 304-312 
interpretation, 210/ 310-312, 31 It 

motion testing, 305-306 , 306, 308-309 , 308/ 309/ 
patient standing, 205/ 3 0 5 - 3 0 6 

static examination, 304-305 , 306-308 , 307/ 
patient standing, 304-305 , 305/ 

static examination-patient pronte, 309-310 , 309/ 
Pendulum exercise 

acute phase-passive, 452, 453/ 
after acute phase-active, 452 

Peritonitis, 633 
Peroneus longus, strengthening, 535/ 
Perpendicular plate, 564 
Pes anserine bursitis, 488, 541 
Pes planus, 541, 543 
Phalangeal adduction, abduction, 513 
Phalangeal dorsiflexion. 512 

muscle energy, 512/ 
Phalangeal dysfunction, 505, 505/ 

high-velocity, low-amplitude thrusting technique, 
4 5 0 - 4 5 1 , 450/ 451/ 

motion testing, 505/ 
Phalangeal plantar flexion, 512 
Phalen's test, 431, 431/ 
Pharynx, 614-615 
The Philosophy and Mechanical Principles of Osteopathy, 9] 
Philosophy of osteopathic medicine, 10-15 

body 
capacity to defend, repair, 11 
as unit, 10 

disease, as disruption in adaptability, self-maintenance 
of body, 13 

self-regulatory mechanisms, of body, 11 
structure, function, reciprocal interrelation of, 11 

Philosophy oj Osteopathy, 573 
Phrenic nerve, 365 
Physician's skin, 25 
Physiologic barrier, in soft tissues evaluation criteria, 17, 

18 
Physiologic Basis of Osteopathy, 9 
Physiologic considerations, 3 8 - 5 2 

afferent nerve, 38 
agonist, 38 
annulospiral endings, 42 
antagonist, 38 
applications of neurophysiology, in osteopathic 

manipulative treatment, 40 
autonomic nervous system, 39 
Babinski reflex, 39 
clasp-knife reflex, 44 
contraction, 38 
contracture, 38 
counterstrain, facilitated positional release treatments, 

50 -51 
crossed extensor reflex, 50 
dorsal horn, 38 
efferent nerve, 38 
elastic, 50 
fascial release, 51 
flexor reflexes, 45 

crossed extenson reflex. 45, 46/ 
"flight or fight" response, 39 
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Physiologic considerations (continued) 
flower-spray endings, 42 
Golgi tendon organ reflex. 4 4 - 4 5 , 45f, 50 
Gra_y's Anatomy, 45 
high-velocity low-amplitude thrust, 51 
ice, 50 
inhibition/stimulation, 51 -52 
intrafusal fibers, 40 
inverse stretch reflex, 44 
knee-jerk reflex, 39 
lengthening reaction, 44 
load reflex, 42 
manipulation, 4 9 - 5 0 
mild tension, 50 
moist heat, 50 
Moro reflex, 39 
motor unit, 40 
muscle energy techniques, 51 
muscle spindle reflex, 42 

neuronal circuitry of, 44 
servo-assist function of, 50 

myofascial/muscle techniques, 50 
"nerves of nourishment," 47 
parasympathetic system, 39 -40 
reciprocal innervation, 4 5 - 5 0 , 50 

facilitation, 47, 49/ 
muscle pain, causes of, 4 8 - 4 9 
nociception, 4 7 - 4 8 
segmentalization, 4 5 - 4 6 , 47/ 48/ 
viscerosomatic reflexes, 4 6 - 4 7 

recurrent inhibition, 44 
Renshaw inhibitory system, 44 
skeletal muscle system, 4 0 - 4 1 , 4 1 / 

neuromuscular reflexes, 4 0 - 4 1 , 41 / 
stretch reflex, 50 
sympathetic nervous system, 39, 40/ 
ventral horn, 38 

Physiologic curves in sagittal plan, 53 
Physiologic Laws of Vertebral Motion, 8 
PINS techniques, 119-112. See also under specific 

anatomic part 
adductor (gracilis) muscle, 348 
cervical spine, 158-160, 159/ 

fronlals-occipitalis/trigeminal (ophthalmic division)-
greater occipital nerve, 158 

levator scapula, 160 
scalenes, 160 
sphenoid-temperomandibular joint, 160 
sphenoid-temporal, 158-159 
stemoclediomastoid, 159 
trapezius, 160 

gluteal muscles, 347 
iliotibial band, 346 
inguinal ligament, 348 
lateral femoral cutaneous nerve, 348 
lumbar spine, 262 -26? , 263/ 

iliocostalis, 263 
latissimus dorsi, 262 -263 
paravertebral muscles, 263 
quadratus lumborum, 262 

pelvis, 346-348 
piriforms, 346 
procedure, 119-122 
rectus abdominus muscle/pubi, 348 
sacroiliac, 347-348 
sacrum, 346-348 
sartorius, 348 
sciatic nerve/posterior femoral cutaneous nerve/ 

hamstring muscle, 347 
thoracic cage, 393-395 , 394/ 

intercostal muscles, 393-394 
pectoralis major, 393 
pectoralis minor, 393 
rib dysfunction, 393-394 
serratus anterior, 394 

thoracic spine, 214-215 , 215/ 
paravertebral muscles, 214-215 
rhomboids/serratus posterior superior, 214 
serratus posterior inferior, 215 
trapezius, 215 

Piriformis muscle, 473 
hypertonicity, facilitated positional release treatment, 

337/ 
Piriformis stretch, 353, 354/ 

starting position, 354/ 
Piriformis syndrome, 356-357 
Piriforms, PINS techniques, 346 
Plane joint, 29 
Planning exercise program, 70-71 
Plantar fascitis, 542-543 
Plantar flexion, 503, 503/ 510 

dorsiflexion, motion testing, 503/ 
muscle energy techniques, 510 

Plaque, 625 
Plasma cells, 588 
Plastic resiliency, 565 
PMDD. See Premenstrual dysphoric disorder 
PMS. See Premenstrual syndrome 
Pops, 94 
Positional release. See Facilitated positional release 
Posterior cruciate ligament, 485 
Posterior draw test 

knee, 489 -490 
posterior cruciate ligament disruption, 490/ 

Posterior plane symmetry, 55 -58 , 57/ 
scoliosis, 56-57 , 57-58 , 58/ 

Posterior postural deviation, 56/ 
Posterior view of body, 57/ 
Postoperative ileus, 633 
Postural imbalance, lumbar spine, 275-276 
Postural model of manipulation, 78 
Posture 

cervical spine, 169 
pelvis, 293-303 
sacrum, 293-303 

The Practice of Osteopathy, 104 
Predisposing factors, in soft tissues evaluation criteria, 

21 -22 
Pregnancy 

curvature of spine, lumbar lordosis, 652/ 
pelvis during, 289-292 , 291/ 
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Prehensile motions, 428-429 
Premenstrual dysphoric disorder, 646 
Premenstrual syndrome, 646-647, 646-651 
Prepatellar bursitis, 540 
Priiformis stretch, ending position, 354/ 
Progressive inhibition of neuromusculoskeletal structures 

techniques. See PINS techniques 
Protraction stretch, scapula, 224, 224/ 
Psoas muscle strength, test, 68/ 
Psoas muscle stretch 

assisted, 272/ 
unassisted, 273/ 

Psychobehavioral model of manipulation, 78 -79 , 670 
Pterygoid muscle, 608 
Pterygomandibular ligament, 608 
Pubic dysfunction 

high-velocity, low-amplitude thrusting technique, 250/ 
muscle energy techniques, 325-327 

abduction (open) pubic dysfunction, 326-327 
adduction (closed) pubic dysfunction, 327 
inferior, 325-326, 326/ 
superior, 326, 326/ 

Still techniques, 342-343 
Pubic motions, 289, 291/ 
Pubic ramus dysfunction, patient supine, 342/ 
Pubic somatic dysfunction, thrusting techniques, 350-351 

alternative technique to treat pubic restrictions, 351, 
351/ 

inferior pubes, 350, 350/ 
Pubic symphysis 

deep inhibiting pressure on tissues overlying, 649/ 
restriction, high-velocity, low-amplitude thrusting 

technique, 351/ 
Pubic tubercles, location, 307/ 
Pulmonary edema, 627 
Pulmonary system, 618-623 

bronchial asthma, 619-620 
bronchitis, 619 
case study, 621 
chronic obstructive pulmonary disease, 620 
evaluation, 619 
pneumonia, 619 
pulmonary diseases, somatic diagnosis of, 618-619 

Pump handle motion, 367, 374 
ribs, 367 

exhalation restriction, 377/ 
Pyelonephritis, 641-645 

Quadratus lumborum, lumbar spine, PINS techniques, 
262 

Quadriceps, 533 
isometric contraction, 534/ 
stretch, 533/ 

Radial head 
anterior, high-velocity, low-amplitude thrusting 

technique, 449/ 
posterior, high-velocity, low-amplitude thrusting 

technique, 450/ 
Radial nerve, 431 

Radius, on capitulum, translatory slide, 420/ 
Rami communicantes, 365 
Reciprocal inhibition, 81 
Reciprocal innervation, 4 5 - 5 0 , 50 

facilitation, 47, 49/ 
muscle pain, causes of, 4 8 - 4 9 
nociception, 4 7 - 4 8 
segmentalization, 4 5 - 4 6 , 47/ 48/ 
viscerosomatic reflexes, 4 6 - 4 7 

Reciprocal tension membrane, 5 4 9 - 5 5 1 , 5 5 1 / 554 
Rectus abdominus muscle/pubi, PINS techniques, 348 
Recurrent inhibition, 44 
Red reflux, evaluation of, 65 
Reflex sympathetic dystrophy, 600, 662-663 
Reflux esophagitis, 632 
Relaxing exercises, 71 
Renal system, 639-645 
Renshaw inhibitory system, 44 
Respiration, 574-575 
Respiratory assist, 574 
Respirator)' mechanisms 

inhalation, exhalation phases, 110/ 
phases of, 109-110, 110/ 

Respiratory model of manipulation, 78, 670 
Restriction of motion, 16, 17-19 , 18/ 19/ See aho under 

anatomic part 
Retraction stretch, scapula, 224-225 , 224/ 
Retrolisthesis, 277 

lumbar spine, 277 
Rhomboids/serratus posterior superior, PINS techniques, 

214 
Rib articulations, thoracic spine, 176 
Rib cage, tender point location, 380/ 
Rib hump, 227 
Rib motion evaluation, 371—373 

expiratory restriction, 371 
first rib, 371, 371/ 
individual rib motion testing, 373 
inspiratory restriction, 371 
motion testing, 371-373 , 372/ 373/ 

Rib-raising techniques, 396-397 
bedridden patient, 396, 397/ 

thoracic pump, 396-397 
seated patient, 397, 397/ 

Ribs 
anterior, 370 
articulatory, thrusting techniques, 396-399 
atypical, 363-364 
bucket handle motion, 367, 372/ 

inhalation restriction, muscle energy technique for 
treatment, 375/ 

caliper, 367 
counterstrain techniques, 379-381 

anterior tender points, 379 
ribs one, two (depressed, inhalation restriction), 

379, 380/ 
ribs three to six (depressed, inhalation restriction), 

379, 380/ 
posterior tender points, 3 7 9 - 3 8 1 , 380/ 

rib one (elevated, exhalation restriction), 381, 381/ 
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Ribs (continued) 
ribs two to eight (elevated, exhalation restriction), 

381, 381/ 
depressed, counterstrain technique, 380/ 
elevated 

counterstrain technique, 381/ 
lateral view of counterstrain technique, 381/ 

exhalation restriction, muscle energy technique, 377/ 
378/ 

high-velocity, low-amplitude thrusting techniques, 
397 -399 

first rib somatic dysfunction (exhalation restriction), 
399, 399/ 

posterior rib head somatic dysfunction, 397-398 , 
398/ 

upper rib somatic dysfunction (ribs one to four), 
398-399 , 399/ 

inhalation restriction, muscle energy technique for 
treatment, 375/ 

motion, 366-369 , 368/ 
motion testing, 372/ 373/ 
muscle energy techniques, 374-378 

bucket handle, 374 
exhalation dysfunctions (inhalation restrictions), 

374 -376 
inhalation dysfunctions (exhalation restrictions), 

376 -378 
pump handle, 374 

palpation, 370 
PINS techniques, 393-394 
position for evaluating, 371/ 
posterior, 370 

exhalation, 388/ 
pump handle motion, 367 

inhalation restriction, muscle energy technique for 
treatment, 375/ 

testing, 372/ 
raising 

in bedridden patient, 397/ 
in seated patient, 397/ 

second through eighth, counterstrain technique for 
elevation, 381/ 

somatic dysfunction, high-velocity, low-amplitude 
thrusting technique, 398/ 399/ 

Still techniques, 385-392 
anterior/inhalation rib (anterior sixth rib on right)-

patient supine, 391-392 , 392/ 
anterior/inhalation rib (anterior third rib on right)-

patient seated, 387, 387/ 
anterior/inhalation rib (sixth rib on right) anterior-

patient side-lying, 389-390 , 390/ 
anterior/inhalation rib (sixth rib on right)-patient 

seated, 388 
posterior/exhalation rib (posterior sixth rib on right), 

388, 389-390 , 390/ 
posterior/exhalation rib (posterior sixth rib on right)-

patient supine, 3 9 0 - 3 9 1 , 391/ 
posterior/exhalation rib (posterior third rib on right)-

patient seated, 388, 388/ 

upper exhalation/posterior rib (posterior second rib 
on right)-seated, 385, 386/ 

upper inhalation/anterior rib (anterior second rib on 
right)-seated, 385-387, 386/ 387/ 

structure of, 363-364 
thrusting techniques, 396-399 
typical, 363 

Right pubes, restricted superiority, demonstration of 
treatment, 339/ 

Risk-benefit considerations, 671-673 
Roll, 30, 30/ 
Rotary posture, 56/ 
Rotation. See also under specific anatomic part 

cervical spine, 164, 165/ 
scapula, 225, 225/ 
thoracic spine, 178, 179, 182, 182/ 221-222, 221/ 

Rotation left, 36 
Rotation right, 35 
Rotator cuff muscle tear, 464 
Rotator muscle exercise therapy, cervical spine, 166-167, 

167/ 
Rotator muscle strengthening 

lateral, 354/ 
pelvis, 353, 354/ 

Rotator muscle stretch, lateral, 355/ 
starting position, 354/ 

Rotator muscle stretche, pelvis, 353-355 
Rotoscoliosis, thoracic spine, 187 
Rotoscoliosis motion testing, 183, 186/ 

atlantoaxial joint, 134/ 
cervical spine, 133-134, 134/ 135/ 
lumbar spine, 241-242, 241/ 
T4-T12 alternative technique 

extension testing, 187/ 
flexion testing, 186/ 

thoracic spine, 183-187 
type I dysfunction in lower thorax, 185/ 
type II dysfunction in mid-thoracic region, 184/ 
type II dysfunction in upper thoracic region, 183/ 

Ruddy, T. J . , contribution of, 9 
Rule of three's, thoracic spine, 176, 180 

Sacral balancing, 101-102 
Sacral base relationship, 54 
Sacral base unleveling, 302 

with short leg, 301/ 
Sacral diagnosis, algorithm, 321/ 
Sacral dysfunctions, muscle energy techniques, 327-330 

backward sacral torsion dysfunction, 329-330 
forward sacral torsion dysfunction, 328-329, 328/ 
unilateral sacral flexion dysfunction, 327, 327/ 

Sacral extension dysfunction, bilateral, 318/ 
Sacral flexion, unilateral, 319/ 
Sacral flexion dysfunction 

anterior, high-velocity, low-amplitude thrusting 
technique, 352/ 

bilateral, 318/ 
muscle energy technique, 327/ 

Sacral mobility during respiration, test, 316/ 
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Sacral motion 
axes, 563/ 
bilaterally, testing, 338/ 
restriction, right, demonstration of treatment, 339/ 

Sacral motion testing, patient prone, 315/ 
Sacral pressure, self-treatment, using book, 649/ 
Sacral rocking, on obstetric patient, 655/ 
Sacral rotation 

dysfunction, 292 
torsions, 343/-345/ 

Sacral sulci, position for evaluating, 309/ 314/ 
Sacral tender point, midpole, counterstrain treatment, 

334/ 
Sacral torsion, 292, 319/ 

muscle energy technique, 328/ 
alternative position, 328/ 

Sacroiliac joint 
articulation configurations, 286/ 
Erichsen test, 482/ 
motion testing, 315-316, 315/ 316/ 317/ 
PINS techniques, 347-348 

Sacroilitis, 356 
Sacrum, 283-359 

anatomy, 285-292 
anteroposterior rotation of innominate on, 288/ 
anteroposterior translatory motion of innominate on, 

290/ 
applications, 356-359 
case histories, 356-359 
congenital abnormalities of, 357 
counterstrain techniques, 331-335 

anterior tender points, 331-333, 332/ 
iliacus tender point, 331, 332/ 
inguinal ligament tender point, 331, 332/ 333/ 
low ilium sacroiliac/anterior sacral tender point, 

331, 332/ 
posterior tender points, 333-335 , 334/ 

counterstrain treatment for piriformis tender point, 
334 

high flare-out sacroiliac tender point, 333-335 , 
335/ 

midpole sacral tender point, 333, 334/ 
piriformis tender point, 333, 334/ 

facilitated positional release, 336-339 , 337-339 
pubic symphisis restriction, 339, 339/ 
restriction of right sacral motion on ilium, 338-339 , 

339/ 
sacral motion restriction, 338 

diagnosis, 338, 338/ 
gait, 293-303 
llial motions on, 288-289, 288/ 289/ 290/ 
involuntary mobility of, between ilia, 111 
muscle energy, 323-330 
PINS techniques, 346-348 
posture, 293-303 
somatic dysfunction, 357 
Still techniques, 340-345 , 343-345 

rotations, torsions, 344 
unilateral sacral shear/flexion dysfunction, 343-344 , 

343/ 

superoinferior translatory motion of innominate on, 
289/ 

thrusting techniques, 349 -352 , 351 
anterior sacral flexion, 351, 352/ 
anterior sacral flexion/unilateral sacral shear/sacral 

rotations, torsions, 351-352 
Sacrum evaluation, 313-322 

interpretation, 318-322 , 318/ 319/ 320t, 321/ 
motion testing, 315-316 , 315/ 316/ 317/ 

L5 diagnosis, 316 -318 
patient seated-seated flexion test, 315, 315/ 

seated flexion test, 315, 318 
static examination, 313-315 , 314/ 

patient prone, 313 
Sagittal curves, factors influencing, 62—63 

osseous-muscular factors, 62 
structural-mechanical factors, 6 2 - 6 3 

Sagittal plane, 425 
Sagittal postures, variations in, 54 -55 , 55/ 

localized thoracic flattening, 55 
Sartorius, PINS techniques, 348 
Scalenes, PINS technique, 160 
Scapula, 411-412 , 412/ 413/ 

abduction, 412/ 
adduction, 412/ 
approximation, 656/ 
depression, 411, 412/ 
elevation, 411 

with upward tilt, 413/ 
elevation stretch, 224/ 
fascial release, 101/ 
motions, exercise therapy, 223-225 

elevation stretch, 223, 224/ 
protraction, 224/ 411 
retraction, 224/, 411 
rotation, 413/ 
upward 

downward rotation, 411 
forward tilt, 411 

Scapula release, 101, 101/ 
Scapulohumeral rhythm, 410, 412 
Scapulothoracic joint, 409, 410 
Schiowitz, Stanley, contribution of, 9 
Sciatic nerve/posterior femoral cutaneous nerve/hamstring 

muscle, PINS techniques, 347 
Sciatic radiation of pain 

facilitated positional release, herniated lumbar disc, 
256/ 

herniated lumbar disc, facilitated positional release, 
256/ 

Scissors gait, 297 
Scoliosis, 180, 226-227 
Scottie dog sign, lumbar spine, 278 
The Sea Around Us, 549 
Seated flexion test, 318 

static examination, 306/ 
Segmental testing, thoracic spine, 183 
Self-regulatory mechanisms, of body, 11 
Sellar joint, 29 
Sensation, 2 4 - 2 5 , 25/ 
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Sensitivity 
in soft tissues evaluation criteria, 16, 19-20 

Serous otitis media, 615 
Serratus anterior 

passive myofascial techniques, 192, 192/ 
PINS techniques, 394 

Serratus posterior inferior, PINS techniques, 215 
Short leg syndrome, 227 
Short lower extremity, 297 
Shoulder 

abduction, 386/ 
Spencer technique, 446/ 

counterstrain techniques, 436 
anterior acromioclavicular tender point, 436, 438/ 
latissimus dorsi tender point, 438 
long head of biceps tender point, 436, 438/ 
posterior acromioclavicular tender point, 436, 438/ 
short head of biceps tender point, 436 
subscapularis tender point, 438 
supraspinatus tender point, 436 -438 , 438/ 
tender point locations, 436, 437/ 

extension, Spencer technique to increase, 445/ 
facilitated positional release, 442 

muscle hypertonicity, shoulder region, 442, 443/ 
flexion, 386/ 

Spencer technique to increase, 445/ 
frozen, 465 

forced stretch exercises, 4 5 4 - 4 5 5 , 455/ 
internal rotation, Spencer technique to increase, 446/ 
pain, 466 

case study, 466 
pendulum exercise, with active use, 453/ 
strengthening exercises with mechanical aids, 456-457 , 

456/ 457/ 
abductors, 456 
extensors, 456 
external rotators, 456 
flexors, 456 
internal rotators, 457 

Shoulder anatomy, 408 -413 
accessory joints, 410-411 
acromioclavicular joint, 408, 409 
angle of Louis, 410 
bicipital mechanism, 413 
bones, 408 
costoslernal joints, 410 
costovertebral joints, 410 
functional joints, 410, 411/ 
glenohumeral joint, 409 

articulation, 408 
movement, 412 

humerus, 411 
abduction, 411 
adduction, 411 
circumduction, 411 
extension, 411 
flexion, 411 
horizontal flexion, extension, 411 
internal, external rotation, 411 

joint rhythms, mechanisms, 412 -413 

joints, 4 0 8 - 4 1 1 , 409/ 410/ 
movements, 409 

scapula, 411-412 , 412/ 413/ 
depression, 411 
elevation, 411 
protraction, 411 
retraction, 411 
upward 

downward rotation, 411 
forward lilt, 411 

scapulohumeral rhythm, 410, 412 
scapulothoracic joint, 409, 410 
shoulder bones, molion of, 411-412 
shoulder girdle, 408 
sternoclavicular joint, 408, 409 
suprahumeral joint, 409, 410 

Shoulder bones, motion of, 411-412 
Shoulder circumduction 

Spencer techniques to increase, 445/ 
with traction, Spencer technique to increase, 445/ 

Shoulder evaluation, 415 -418 
muscle strength testing, 416 

apprehension test, 416 
arm drop test, 416 
sensation testing, 416 
special tests, 416 
Yergason test, 416, 417/ 

observation, 415 
palpation, 415 
range of motion testing, 415-416 
somatic dysfunction evaluation, 416 -418 

clavicular motion, 416-418 , 417/ 418/ 
abduction, 416 
flexion, 418 

glenohumeral joint, 416 
Shoulder girdle, 408 

anterior tender points, 437/ 
anterior view, 409/ 
articulatory, thrusting techniques, 444-447 
exercise therapy, 452 

glenohumeral joint exercises, 452-454 , 453/ 454/ 
abduction-external rotation stretch, 453 
abduction stretch, 453 
adduction-internal rotation stretch, 454 
flexion stretch, 452 
pendulum exercise 

acute phase-passive, 452 
after acute phase-active, 452 

high-velocity, low-amplitude thrusting techniques for, 
447-448 

muscle energy techniques, 433-434 
glenohumeral joint restriction, 433 
restricted abduction of sternoclavicular joint, 433, 

434/ 
restricted flexion of sternoclavicular joint, 433, 434/ 

posterior tender points, 437/ 
Spencer techniques, 444-446 , 445/ 446/ 

Shoulder/hand syndrome, 663 
Shrug stretch, scapula, 223, 224/ 
Shuffling gait, 297 
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Side-bending 
cervical spine, 164, 165/ 
muscles, exercise therapy, cervical spine, 166, 166/ 
rotation 

in opposite directions, 36/ 
same direction, 36/ 

rotator, contralateral translator motions, 36/ 
T1-T8, 181-182, 181/ 
T1-T12, 181, 181/ 182 
thoracic spine, 220-221 , 221/ 
trunk, 656/ 

Side slip, cervical spine, 128 
Sims position, 246 
Sinus drainage technique, for nasal congestion, 614/ 
Sinuses, nasal, 611-613 
Sinusitis, 170 
Skeletal muscle system, 4 0 - 4 1 , 4 1 / 

neuromuscular reflexes, 4 0 - 4 1 , 41/ 
Skin, palpation, 64 -66 

skin drag, 64-65 
skin texture, 65 

Skin drag test, 239 
lumbar spine evaluation, 239 

Skull 
base, 558/ 
frontal view, 555/ 
lateral view, 555/ 
superior view, parietal bones, sutures, articulations, 

562/ 
sutures, 553/ 

Skull articulations, occiput, posterior view, 559/ 
Skull sutures, bevel changes in, 556/ 
Slide, 30, 30/ 
Soft tissue changes, pain, after traumatic insult, 81 / 
Soft tissue techniques. See Myofascial techniques 
Soft tissues, palpation, 64-66 
Soft tissues evaluation criteria, 17—23 

anatomic barrier, 17 
asymmetry, 17 
etiology, 22-23 
meniscus entrapment theory, 22 
meniscus extrapment theory, 22 
pathologic barrier, 17 
physiologic barrier, 17, 18 
predisposing factors, 21-22 
restriction of motion, 17-19, 18/ 19/ 
sensitivity, 19—20 
somatic dyslunction, 19 
somatic dysfunctions, 20 -2 i 
viscerosomatic reflex dysfunctions, 20 

Somatic dysfunction, 16-23, 466 
asymmetry, 16 
restriction of motion, 16 
sensitivity, 16 

soft tissues evaluation criteria, f 7 - 2 3 , 19, 2 0 - 2 1 
anatomic barrier, 17 
asymmetry, 17 
etiology, 22-23 
meniscus entrapment theory, 22 
meniscus extrapment theory, 22 

pathologic barrier, 17 
physiologic barrier, 17, 18 
predisposing factors, 21 -22 
restriction of motion, 17-19 , 18/ 19/ 
sensitivity, 19-20 
somatic dysfunction, 19 
somatic dysfunctions, 2 0 - 2 1 
viscerosomatic reflex dysfunctions, 20 

tenderness, f6 
tissue texture changes, 16-17 

Spanish influenza, 589 -590 
Spencer techniques, shoulder girdle, 4 4 4 - 4 4 6 , 445/ 446/ 
Sphenobasilar symphysis 

compression, 5 7 f - 5 7 2 , 57t / 
flexion, extension dysfunction of, 567( 
side-bending, rotation dysfunctions of, 570( 
torsion dysfunction of, 568( 

Sphenoid bone, 555-558 , 557/ 562-564 
Sphenoid-temperomandibular joint, PINS technique, 160 
Sphenoid-temporal PINS technique, 158-159 
Sphenomandibular ligament, 608 
Sphenosquamous pivot, 557/ 
Spheroid joint, 29 
Sphinx test, 317/ 
Spin, 30, 30/ 
Spina bifida, 357 
Spinal column, 32—37 

facets, 33-34, 34 / 3 5 / 33 
gravity, 35 
intervertebral disks, 35 
preload, 35 
vertebral ligaments, 3 4 - 3 5 
vertebral motion, at functional spinal unit, 35 -37 , 36/ 
vertebral muscular attachments, 3 4 - 3 5 
vertebral osteology, 3 2 - 3 3 , 33/ 

Spinal cord, 661 
Spinal stenosis, lumbar spine, 277 
Spine, superficial muscle hypertonicity in, facilitated 

positional release, 90 
Spinous process, thoracic spine, 176 
Spleen, 588 
Splenomegaly, 588 
Spondyloathntis, 356 
Spondylolisthesis 

degenerative, 277 
lumbar spine, 277 

dysplastic, 277 
lumbar spine, 277 

L5 on SI, 277/ 
lumbar spine, 277-278 , 277/ 278/ 

Spondylolysis, 277 
L5 on SI , 277/ 
lumbar spine, 277 
pars interarticularis, 278/ 

Springing techniques, 9 3 - 9 4 
Spurt-and-shunt action, muscles, 28 
Standing flexion test, static examination, 305/ 
Static symmetry examination technique, 53, 5 9 - 6 2 , 60/ 

anterior vie, 61 
close evaluation with palpation 
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Static symmetry examination technique (continued) 
anterior view, 6 1 - 6 2 
posterior view, 6 0 - 6 1 
sagittal plane view, 62 

distant evaluation 
anterior view, 61 
posterior view, 5 9 - 6 0 

posterior view, 59 
sagittal plane symmetry, 53 
sagittal plane view, distant evaluation, sagittal viewv, 62 

Stenosing tenosynovitis, 465 
Sternochondral joint, articulation, 364 
Sternoclavicular joint, 364, 408, 409 

motion, 410/ 
restricted abduction, muscle energy treatment, 434/ 
restricted flexion, muscle energy treatment, 434/ 
somatic dysfunction 

clavicular somatic dysfunction, 448, 448/ 
high-velocity, low-amplitude thrusting technique, 

448/ 
Sternoclediomastoid PINS technique, 159 
Sternum, 364 

evaluation, 373, 373/ 
Still, Andrew Taylor, contribution of, 5 - 8 , 91 -92 . See 

also Still technique 
Still point, 575 
The Still Technique Manual, 92 
Still techniques, 9 1 - 9 2 , 99 

cervical spine, 152-157 
AA somatic dysfunction 

seated, 154, 154/ 
supine, 154-155 , 155/ 

dysfunction-supine/traction, 156, 156/ 
OA somatic dysfunction-seated, 152, 153/ 
OA somatic dysfunction-supine/compression, 

152-153, 153/ 
OA somatic dysfunction-supine/traction, 153-154, 

154/ 
somatic dysfunction 

seated, 155, 155/ 
supine/compression, 156, 156/ 

lumbar spine, 258 -261 
alternate lumbar type I group curve somatic 

dysfunction, patient supine, 2 6 0 - 2 6 1 , 261/ 
lumbar type I group curve somatic dysfunction, 

patient supine, 260 
lumbar type II extended somatic dysfunction, patient 

supine, 258-259 , 259/ 
lumbar type II flexed somatic dysfunction, patient 

supine, 259-260 , 259/ 
pelvis, 340 -345 

iliac/innominate, 3 4 0 - 3 4 2 
anterior ilium/anterior innominate, patient supine, 

340, 341/ 
downslipped innominate, patient supine, 342 
posterior innominate/posterior ilium, patient 

supine, 3 4 0 - 3 4 1 , 341/ 
unslipped innominate, patient supine, 341-342 , 

342/ 
pubic dysfunctions, 342-343 

pubic ramus dysfunction, 342-343, 342/ 
ribs, 385-392 

anterior/inhalation rib (anterior sixth rib on right)-
patient supine, 391-392, 392/ 

anterior/inhalation rib (anterior third rib on right)-
patient seated, 387, 387/ 

posterior/exhalation rib (posterior sixth rib on right) 
or anterior/inhalation rib (sixth rib on right) 
anterior-patient side-lying, 389-390, 390/ 

posterior/exhalation rib (posterior sixth rib on right) 
or anterior/inhalation rib (sixth rib on right)-
patient seated, 388 

posterior/exhalation rib (posterior sixth rib on right) 
patient supine, 390 -391 , 391/ 

posterior/exhalation rib (posterior third rib on right) 
patient seated, 388, 388/ 

upper exhalation/posterior rib (posterior second rib 
on right)-seated, 385, 386/ 

upper inhalation/anterior rib (anterior second rib on 
nght)-seated, 385-387, 386/ 387/ 

sacrum, 340-345 , 343-345 
rotations, torsions, 344 
unilateral sacral shear/flexion dysfunction, 343-344, 

343/ 
thoracic spine, 208 -213 

lower thoracic type II somatic dysfunction 
patient lateral recumbent, 211 
patient seated, 210 -211 , 211/ 

Tl somatic dysfunction, patient seated, 208, 209/ 
thoracic type 1 group curve somatic dysfunction, 

patient seated, 212-213, 213/ 
thoracic type II somatic dysfunction, patient seated, 

209 
upper thoracic type somatic dysfunction, patient 

seated, 208-209 , 209/ 
Stork test, 306 
Strabismus, 578 
Straight leg raising test, 482/ 
Strain and Counterstrain, 9, 86 
Stress, cervical spine, 169 
Stretch reflex, 50 
Structural examination, 53 -63 , 667 

frontal postures, common variations of, 58 -59 
posterior plane symmetry, 55 -58 , 57/ 

scoliosis, 56-57 , 57 -58 , 58/ 
sacral base relationship, 54 
sagittal curves, factors influencing, 62-63 

osseous-muscular factors, 62 
structural-mechanical factors, 62 -63 

sagittal plan, physiologic curves in, 53 
sagittal postures, variations in, 54 -55 , 55/ 

localized thoracic flattening, 55 
static symmetry, 53 

sagittal plane symmetry, 53 
static symmetry examination technique, 59-62 , 60/ 

anterior vie, 61 
close evaluation with palpation 

anterior view, 61 -62 
posterior view, 60 -61 
sagittal plane view, 62 
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distant evaluation 
anterior view, 61 
posterior view, 5 9 - 6 0 

posterior view, 59 
sagittal plane view, distant evaluation, sagittal viewv, 

62 
transitional articulations, 5 3 - 5 4 

Structural model of manipulation, 78 
Structure, function, reciprocal interrelation, 11 
Stylomandibular ligament, 608 
Subacromial bursa, 465 
Subcutaneous tissue palpation, 65 
Suboccipital articulation, 125—126 
Suboccipital muscles, linear stretch, 140/ 
Subscapular area, passive myofascial techniques, 

194-195, 194/ 
Subscapular muscle, myofascial stretch, 192/ 
Subscapular stretch, 194/ 
Subserous fascia, 97 
Substancia nigra, 662 
Subtalar abduction, 511 
Subtalar abduction-adduction, 503, 503/ 

motion testing, 503/ 
Subtalar adduction, 510 
Sublerminal opposition, prehension by, 428 
Subterminolateral opposition, prehension by, 428 
Suprahumeral joint, 409, 410, 464 

injury, 464 
Supraorbital notch, 612 

pressure applied over, 612/ 
Supraorbital lender points, 613 

counterstrain technique, 613/ 
Supraspinatus tender point, counterstrain treatment, 438/ 
Sutherland, William Garner, contribution of, 8 
Sutherland fulcrum, 554 
Swallowing difficulties, 631 
"Swamp fever" epidemic, 6 
Swan's neck deformity, 430 
Sway back, 300 
Swayback posture, 55/ 
Symmetry examination, points of interest on, 60/ 
Sympathetic nervous system, 39, 40/ 

segmentalization, 48/ 
Synarthroses, 29 
Syncytium, 624 
Synovial joints, 29 
Systemic considerations, 583-664 

autonomic nervous system, 598-601 
cardiac applications, 624-630 
circulatory system, 594-597 
gastrointestinal applications, 631 - 6 3 8 
gynecologic system, 646-659 
head, applications, 606-617 
lymphatics, 585-593 
neurological system, 660-664 
pulmonary applications, 618-623 
renal system, 639-645 
urological system, 639-645 
visceral manipulation, 602-605 

Systole, 624 

Tachyarrhythmias, 627 
Tailor's bottom, 538 
Talipes equinovarus, 542 
Talus 

calcaneal motion, 498/ 
tender point, counterstrain treatment, 522/ 

Telescoping sign, 479 
Temporal areas, direct pressure applied, 613/ 
Temporal bone, 561-562 , 567, 569, 615 

structure, 560/ 
Temporalis muscle, 608 
Temporomandibular joint, 607-611 

dysfunction, 170 
Temporomandibular ligament, 608 
Tenderness, 16 
Tendinitis, 464 
Tendon palpation, 66 
Tennis elbow, 465, 467 
Tennis elbow test, 424 
Tenosynovitis, stenosing, 465 
Tension back pain, 68 
Tension headache, 68, 606-607 
Tension myositis, lumbar spine, 275 
Tension neck, 68 
Tensor fascia lata muscle, 473 

hypertonicity, facilitated positional release treatment, 
338/ 

Teres minor, ligamentous articular strain technique, 105, 
105/ 

Terminal opposition, prehension by, 428 
Testing for muscle function, 68 
Thomas test for hip flexion contracture, 479 -480 , 480/ 
Thoracic cage, 360-411 

anterior chest wall syndrome, 403 
case histories, 403-405 
costochondral separation, 403 
costochondritis, 403 
diaphragm, 404 
doming diaphragm, 404 
exercise therapy, 400-402 

abdominothoracic stretch, 400 -402 , 401/ 
exhalation abdominal stretch, 400, 401/ 
inhalation rib isometrics, 400, 401/ 
inhalation rib stretch, 400, 401/ 
pectoral muscle stretch, 400, 401/ 
standing inhalation/exhalation diaphragmatic 

exercise, 402 
facilitated positional release, 382-384 

anterior rib cage, costochondral dysfunctions, muscle 
hypertonicity, 382-383 , 383/ 

dorsal rib dysfunctions, muscle hypertonicity, 
383-384 

patient prone technique, 383 
patient seated technique, 384 

first rib somatic dysfunction, 382, 383/ 
lateral rib dysfunctions, muscle hypertonicity, 384 

fractures, 4 0 3 - 4 0 4 
PINS techniques, 393 -395 , 394/ 

intercostal muscles, 3 9 3 - 3 9 4 
pectoralis major, 393 
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Thoracic cage (continued) 
pectoralis minor, 393 
rib dysfunction, 393-394 
serratus anterior, 394 

ribs 
articulatory, thrusting techniques for, 396-399 
counterstrain techniques for, 379-381 
muscle energy techniques for, 374 -378 
Still techniques, 385-392 

somatic dysfunction, 404 
Tietze syndrome, 403 

Thoracic cage anatomy, 363-369 
biomechanics, 365-366 , 367/ 
caliper motion, 367 
clavicle, 364 
costal cartilage elasticity, 369 
costochondral region, 364 
costotransverse articulation, 364 
costovertebral joint, 364 
floating ribs, 363 
innervation, 365 

phrenic nerve, 365 
rami communicantes, 365 

landmarks, 363-364 
muscles, 364 -366 , 366/ 

accessory expiratory muscles, 365 
auxiliary inspiratory muscles, 365 
central tendon, 364 
expiration, 365 
inspiratory muscles, 364 
thoracic diaphragm, 364 

osteopathic diagnosis, 369 
nb 

atypical, 3 6 3 - 3 6 4 
bucket handle, 367 
caliper, 367 
motion, 366 -369 , 368/ 
pump handle motion, 367 
structure of, 3 6 3 - 3 6 4 
typical, 363 

shape changes, 367 
sternochondral articulation, 364 
sternoclavicular joint, 364 
sternum, 364 
supporting structures, 364 
thoracic vertebrae, 364 
vertebrochondral ribs, 363 

Thoracic cage evaluation, 370-373 
barrel chest, 370 
clavicle evaluation, 373 
diagnostic terminology, 370-371 
observation, 370 
palpation, 370-371 

anterior ribs, 370 
posterior rib, 370 

position of inspiration, 371 
rib motion evaluation, 371-373 

expiratory restriction, 371 
first rib, 371, 371/ 

individual rib motion testing, 373 
inspiratory restriction, 371 
motion testing, 371-373 , 372/, 373/ 

sternum evaluation, 373, 373/ 
Thoracic diaphragm, 364, 365/ 
Thoracic flattening, 299 
Thoracic rotation, position, 182/ 
Thoracic side-bending, localization of force induced, 181/ 
Thoracic somatic dysfunction, high-velocity low-amplitude 

thrusting technique, 217/ 218/' 
Thoracic spine, 173-229, 201-203 , 202/ 226-229 

balanced ligamentous tension technique, 105/ 
case histories, 226 -229 
counterstrain techniques, 201-204 

anterior tender points, 201, 202/ 
lower thoracic spine (T6-L2), 203/ 204 
lower thoracic spine (T9-L1), 201-203 , 202/ 

posterior tender points, 202-203, 203/ 
mid-thoracic spine (T3-T5), 204 
mid-thoracic spine (T5-T8), 201, 202/ 
upper thoracic spine (T1-T2), 203-204, 203/ 
upper thoracic spine (T1-T4), 201, 202/ 

evaluation, 180-189 
exercise therapy, 220-225 

kyphosis, 223 
regional stretch, 220-222 

backward bending, 220, 221/ 
forward bending, 220, 221/ 
rotation, 221-222, 221/ 
side-bending, 220 -221 , 221/ 

scapular motions, 223-225 
elevation stretch, 223, 224/ 
protraction stretch, 224, 224/ 
retraction stretch, 224-225 , 224/ 
rotation, 225, 225/ 

upper back stretch, 222-223 
active stretch, 222, 222/ 
passive stretch, 222, 222/ 

facilitated positional release, 205-207 

prone technique-T3 E SR(spr, 206-207, 206/ 
somatic dysfunction-T7 E SR[sp,, 205 
superficial muscle hypertonicity, left posterior region 

of T7 vertebra, 205, 206/ 
middle, anterior tender points, counterstrain technique, 

202/ 
motion, 177-178, 178-179 
muscle energy techniques, 198-200 

type I group curve, 198 
type II single-segment somatic dysfunction, 198-200 

middle, lower thoracic region, 199-200, 200/ 
upper thoracic region (T1-T4), 198-199, 199/ 

myofascial techniques, 190-197 
PINS techniques, 214-215 , 215/ 

paravertebral muscles, 214-215 
rhomboids/serratus posterior superior, 214 
serratus posterior inferior, 215 
trapezius, 215 

somatic dysfunction, alternative thrusting technique 
patient seated, 219/ 
patient supine, 218/ 

Pthomegroup

www.Pthomegroup.com


INDEX 705 

Still techniques, 208-213 
lower thoracic type II somatic dysfunction 

patient lateral recumbent, 211 
patient seated, 210-211 , 211/' 

Tl somatic dysfunction, patient seated, 208, 209/ 
thoracic type 1 group curve somatic dysfunction, 

patient seated, 212-213, 213/ 
thoracic type II somatic dysfunction, patient seated, 

209 
upper thoracic type somatic dysfunction, patient 

seated, 208-209 , 209/ 
thrusting techniques, 216-219 

alternative techniques for thoracic somatic 
dysfunction, 218-219 

lower thoracic somatic dysfunction, 217-218 , 218/ 
mid-thoracic somatic dysfunction, 216-217 , 217/ 
upper thoracic somatic dysfunction (T1-T3), 

216-217/ 
upper, anterior tender points, counterstrain technique, 

202/ 
upper extremity unwinding, 100-101 

Thoracic spine anatomy, 173-179 
Thoracic stretch 

backward bending, 221/ 
forward bending, 221/ 
rotation, 221/ 
side-bending, 221/ 

Thoracic tender points, anterior, locations, 202/ 
Thoracic type 1 group curve somatic dysfunction, 213/ 
Thoracic type II somatic dysfunction, 210/ 

lower, 212/ 
upper, 209/ 

Thoracic vertebrae, 364 
Thoracic vertebrae-side-bending rotation, balanced 

ligamentous tension technique, 105-106, 
105/ 

Thoracic vertebral lacet orientation, level of T6, 34/ 
Thoracolumbar bi-directional stretch, 194/ 
Thoracolumbar muscles, active direct myofascial 

technique, 195/ 196/ 
Thoracolumbar regional motion testing 

backward bending, 238/ 
forward bending, 238/ 
rotation, 239/ 
side-bending, 238/ 

Thoracolumbar scoliosis, S-shaped curve compensating, 
58/ 

Throat, 614 -615 
Thrusting techniques, 92, 93 -94 , 672 

cervical spine, 161-163 
atlantoaxial joint dysfunction, 161-162, 162/ 
C3 to C7 somatic dysfunction, 162-163, 162/ 
cervical somatic dysfunction, alternative technique, 

163, 163/ 
occipiloatlantal joint dysfunction, 161, 162/ 

innominate, sacral somatic dysfunctions, 349-350 
anterior iliac somatic dysfunction/backward sacral 

rotation, torsion, 349-350 , 350/ 
posterior iliac somatic dysfunction/unilateral sacral 

shear/forward sacral rotations, torsions, 349, 
350/ 

lumbar spine, 264-265 
leg off table, 264-265 
lumbar somatic dysfunction, 264, 265/ 
posterior transverse process down, 265 

pelvis, 349-352 
principles of, 94 
pubic somatic dysfunction, 350-351 

alternative technique to treat pubic restrictions, 351, 
351/ 

inferior pubes, 350, 350/ 
ribs, 396-399 
sacrum, 349-352 , 35i 

anterior sacral flexion, 351, 352/ 
anterior sacral flexion/unilateral sacral shear/sacral 

rotations, torsions, 351-352 
thoracic spine, 216-219 

alternative techniques for thoracic somatic 
dysfunction, 218-219 

lower thoracic somatic dysfunction, 217-218 , 218/ 
mid-thoracic somatic dysfunction, 216—217, 217/ 
upper thoracic somatic dysfunction (T1-T3), 

216-217/ 
Tibia 

anteroposterior slide dysfunctions, 494/ 
extension, 32/ 
rotation, motion testing, 493/ 

Tibial-femoral extension, with conjunct rotation of tibia, 
486/ 

Tibial torsion, 542 
Tibial tubercle, osteochondritis of, 539 -540 
Tibiocalcaneal somatic dysfunction, high-velocity, low-

amplitude thrusting technique, 528/ 
Tibiofibular joints, 486 
Tietze syndrome, 403 
Tmel test, 424, 431, 4 3 1 / 483 
Tinnitus, 578 
Tissue texture changes, 16-17, 180-181 
Toe curl, 536/ 
Toe-raising, 535 
Toe raising, to strengthen dorsiflexors, stretch 

gastocnemius, 535/ 
Toe stretch, 535, 536/ 
Toe walking, 535 
Torque unwinding, 99 
Torsional axes, 318/ 567/ 
Torticollis, 170, 171 

case study, 171 
Tracheal motion, 615 
Traction stretch, Spencer technique, 446/ 
Transitional articulations, 5 3 - 5 4 
Translatory motion testing 

cervical spine, 134-136, 135/ 
C2 through C7, 135/ 

occipitoatlantal joint, 135/ 
Transtarsal somatic dysfunction 

high-velocity, low-amplitude thrusting technique, 529/ 
modified high-velocity, low-amplitude thrusting 

technique, 529/ 
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Transverse, spinous processes, thoracic spine, 175—176 
Trapezius muscle 

myofascial perpendicular stretch, 191/ 
myofascial stretch 

patient prone, 191/ 
patient supine, 192/ 

passive myofascial techniques, 190-191 , 191/ 
PINS technique, 160, 215 

Trauma 
cervical spine, 169 
thoracic spine, 226 

Trendelenberg test, 480, 481/ 
Trigeminal neuralgia, 606 
Trigger band, 100 
Trochanteric tender point, counterstrain treatment, 515/ 
Trochoid joint, 29 
Trunk 

forward bending, 656/ 
twists, 656/ 657/ 

Tuberculosis epidemic, 6 
Tunnel of Guyon, 427 
Tunnels of wrist, 427 
Type I somatic dysfunction, thoracic spine, 185-187 

alternate technique 1, 185-186, 186/ 
alternate technique 2, 186, 186/ 187/ 
alternate technique 3, 187 
lower thoracic region (T4-T12), 185, 185/ 
rotoscoliosis, T4-T12, alternative testing methods, 185 
upper thoracic region (T1-T3), 185 

Type II somatic dysfunction 
T1-T3, 183 
T4-T12, 184-185 

Typhoid epidemic, 6 

Ulnar nerve, 431 
Ulnar-radial adduction, 460 
Unciform joints, anterior view, 128/ 
Unilateral linear stretch, 140/ 
Unilateral perpendicular stretch, 139/ 
Upper abdominal strengthening exercise, 267/ 
Upper back stretch, thoracic spine, 222-223 

active stretch, 222, 222/ 
passive stretch, 222, 222/ 

Upper extremities, 413 -468 , 4 3 6 - 4 4 1 , 4 6 3 - 4 6 8 
acromioclavicular joint injury, 464 
adhesive capsulitis, 465 
anatomic snuff box, 464 
applications, 4 6 3 - 4 6 8 
apprehension test, 464 
arthritis, 466 
articulatory, thrusting techniques, 444-451 
bursitis, 464 -465 
calcific bursitis, 465 
calcific tendonitis, 464 
capsulitis, 464 
carpal tunnel syndrome, 465 
case histories, 4 6 3 - 4 6 8 
counterstrain techniques, 436-441 
degenerative processes, 4 6 4 - 4 6 6 
DePuytren's contracture, 4 6 5 - 4 6 6 

DeQuervain syndrome, 465 
dislocations, 464 
elbow (See also Elbow) 

anatomy, 419-422 , 420/ 
evaluation, 423-424 

epicondylitis, 465 
exercise therapy, 452-462 
facilitated positional release, 442-443 
felon, 463 
Finkelstein test, 465 
fractures, 463-464 
frozen shoulder, 465 
golfer's elbow, 465 
hand (See also Hand) 

anatomy, 4 2 5 - 4 2 9 
evaluation, 430-432 

high-velocity, low-amplitude thrusting technique, 
450-451 

infection, 463 
muscle energy techniques, 433-435 
paronychia, 463 
rotator cuff muscles, tear of, 464 
shoulder (See also Shoulder) 

anatomy, 408-413 
evaluation, 415 -418 
pain, 466 

soft tissue injuries, 464 
somatic dysfunction, 466 
stenosing tenosynovitis, 465 
subacromial bursa, 465 
suprahumeral injury, 464 
tendinitis, 464 
tennis elbow, 465, 467 
trauma, 463-464 
wrist (See also wrist) 

anatomy, 425 -429 
evaluation, 430-432 

Urological system, 639-645 

Vaginal delivery, sacral relations during, 291/ 
Van Buskirk, Richard, contribution of, 9 
Varus-valgus stress, collateral ligament dysfunction, 489/ 
Varus-valgus stress test, 488, 489/ 
Vault hold, 574 
Venous sinus system, 552/ 
Vertebra prominens, 180 

thoracic spine, 180 
Vertebral body, thoracic spine, 175 
Vertebral column, functional unit, 33/ 
Vertebral ligaments, 34 -35 
Vertebral motion, at functional spinal unit, 35-37 , 36/ 
Vertebral segment, facilitated, 49/ 
Vertebrochondral ribs, 363 
Vertigo, 578 
Visceral manipulation, 602-605 

esophageal release, 604-605 
mesenteric lift techniques, 603-604 

Viscera! Manipulation, 603 
Visceral manipulations, 99 
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Viscerosomatic reflex, 626 
soft tissues evaluation criteria, 20 

Viscerovisceral reflex, 633 
Vomer, 558, 564 

Waddling gait, 297 
Walking, pubic shear, torsion in, 287/ 
Whiplash injury, 170 

case study, 170 
Working diagnosis, 667 
Wrist 

bony articulations, 426f 
counterstrain techniques, 439 -441 , 440/ 
dorsal tender points, 440/ 

counterstrain treatment, 440/ 
evaluation, 430-432 
exercise therapy, 458-461 

strengthening, 459-461 , 460/ 
ulnar-radial adduction, 460 
wrist extensors, 460 
wrist flexors, 459 
wrist rotators, 460 

stretch, 458-459, 458/ 459/ 
extension-dorsiflexion stretch, 458 
extension-palmar flexion stretch, 458 
flexion-dorsiflexion stretch, 459 
flexion-palmar flexion stretch, 459 

extension-dorsiflexion stretch, 458/ 
extension-palmar flexion stretch, 459/ 
extensor strengthening, 460/ 
facilitated positional release, 443 

muscle hypertonicity, wrist joint at mid-radial 
carpal bones, 443 

flexion-dorsiflexion stretch, 459/ 
flexion-palmar flexion stretch, 459/ 
flexor strengthening, 460/ 
joint motion, 427/ 
midcarpal joint, 426/ 

muscle energy techniques, 434-435 
wrist dysfunction in radial deviation-wrist restriction 

in ulnar deviation, 434 
wrist dysfunction in ulnar deviation-restriction in 

radial deviation, 435 
rotator strengthening, 460/ 
somatic dysfunction, evaluation for, 432 
Tinel test, 431/ 
ventral tender points, 440/ 

Wrist anatomy, 425-427 , 425 -429 
anatomic snuff box, 427 
bones, 425, 426/ 
carpal tunnel, 427 
coronal plane, 425 
extensor carpi radialis longus, brevis, 426 
extensor carpi ulnaris, 426 
flexor carpi radialis, palmaris longus, 426 
flexor carpi ulnaris, 426 
flexor retinaculum, 427 
joints, 425, 426/ 427/ 
muscles, 426 
sagittal plane, 425 
tunnel of Guyon, 427 
tunnels, 427 

Wrist extensors, 460 
Wrist flexors, 459 
Wrist rotators, 460 
Wryneck. See Torticollis 

Year Book of Academy of Applied Osteopathy, 104 
Yellow fever epidemic, 6 
Yergason test 

shoulder evaluation, 416, 417/ 

Zygomate bones, 563 
Zygomatic arch, 561 
Zygophyseal joints, 233 
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