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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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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.

CHAPTER

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 Joneshoro 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.

CHAPTER 2 « HISTORY OF OSTEOPATHY

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.

CHAPTER 2 « HISTORY OF OSTEOPATHY

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.

. "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.

. "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 0s-
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.

. "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.

. "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-
guate 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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CHAPTER

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

16

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:
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A. Neurologic factors
1. Somatic manifestations
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Edema (swelling)
Minute hemorrhages

@00

a. Hyperresponsiveness of segmentally Fibrosis
related functions Local ischemia
(1) Hypertonic muscles Atrophy

d.

(2) Muscle spindle overactivity
Sudomotor activity (the production of
perspiration) is altered, either in
creased or decreased

Neurologically induced vasomotor
activity, either constriction or dilation
of vessels

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

e.
B. Circul

Sudomotor activity may increase or
decrease

Changes in pulse rate (increase or de
crease)

Changes in skin temperature

atory factors

1. Macroscopic changes

a
b.
C.
d.

2. Mi
a
b.

Temperature changes

Erythema or blanching

Edema (swelling)

Changes in pulse and cardiac rate
croscopic changes

Hyperemia of soft tissues
Congestion and dilation

* 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

Erythema test

Venous congestion
Redness lasts

Neovascularization
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 givenjoint;
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,

l—
=

assive O N,
~ ligamentou Reg?;"/raneo\“.‘on o
Anatomic stretch o, 30 " of | ged T
barvier st% ic 50{"‘06\'\00 stretc
Physiclogic ays
barrier Neutral barrier

Physiclogic

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
orjoint 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

Anatomic
limit
Physiologic
limit

Neutral

barrier

# FIG. 4-1 Barriers to motion
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Anatomic

¢ 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

Normal

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

Physiologic l Physiologic

barrier

Right restriction
{Left somatic dysfunction)

Physiolo icw\ Physiolagic
ba:’rier ¥ barrier

Neutral Restriction

Neutral

barrier

Left restriction
(Right somatic dysfunction)

R
A
@
£
-

%
A
Physiologic/\F’ﬁPhysiologic
barrier barrier

Restriction  Neutral

W FIG. 4-3 Somatic dysfunction with illustration of rctational restrictions.
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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.R.. This may also
be written C:FSR..

The terminology reflects the fact that the ver-
tebra assumes the position of its freedom of mo-
tion. T7 ES«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-
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opment of somatic dysfunction. Eventually afa-
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. C7-T1

c. T12-L1

d. L5-S1

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 1 somatic dysfunctions may be caused
by any of the following:

1. Muscle imbalance
2. Short leg
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3. Occupation 1. Meniscoid entrapment—based on the theory
4. Trauma that vertebral facet joints have small menisci
5. Visceral reflexes that may become trapped within the joint.
6. Disease or infection 2. Meniscoid extrapment—based on the theory

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 ofjoint 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:

Entrapped meniscus

LRI,

¢ 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.

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).

Meniscus

¢ 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.
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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 wvessels, 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-

24

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 wveins. 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 lIsotonic 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 Afirst-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
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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 Itis applied constantly.
2. Itis applied in one direction only.
3. Itacts 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).

|
A
&

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.
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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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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-

Posterior

Transverse
process

Spinous
process

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.

Anterior

Vertebra] body

Intervertebral foramen

Articular
facets

Intervertebral disk

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


www.Pthomegroup.com

Pt homegr oup

34 SECTION I « BASICS OF OSTEOPATHIC MEDICINE

Superior view in a
horizontal plane

Lateral view

45°

Posterior view in a
horizontal plane

b=—%fr <

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

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.

Superior view

Lateral view

Posterior view

FIG. 5-8 Thoracic vertebral facet orientation at the
level of T6.

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.
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Superior view

Lateral view
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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-
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v

Neutral ~

bIbow NG e
Right rotation

| 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).

Translation

GIDawLIG BO

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

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, T,ESgRRR,
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

BILOWLRG DO

* FIG. 5-12 (A) Type Il side-bending and rotation in
same direction. (B) Type | side-bending and rotation in
opposite directions.
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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 T4;ESgRg,
moving on a helical axis.

REFERNCES

Basmajian JV. Muscles Alive, 4th ed. Baltimore: Williams &
Wilkins, 1978. Becker FR. The meaning of fascia and

continuity. Osteopath
Ann 1975;3:8-32.

DiGiovanna E, Schiowitz S. An Osteopathic Approach to Diag-
nosis and Treatment, 2nd ed. Philadelphia: Lippincott-
Raven, 1997. Ealton WJ. Textbook of Osteopalhic

Diagnosis and Technique
Procedures, 2nd ed. Colorado Springs, CO: American
Academy of Osteopathy, 1970. Educational Council on

Osteopathic Principles. Glossary of
Osteopathic Terminology. Chicago: American Osteopathic
Association, 1995. Fujiwara M, Basmajian JV.

Electromyographic study of two

joint muscles. Am J Phys Med 1975;54:234-242. HoagJM,

Kosok M, Moser JR. Kinematic analysis and classification of

vertebral motion. J Am Osteopath Assoc 1960;
54:899-908, 982-986. Kapandji IA. The Physiology of

the Joints, 2nd ed. Edinburgh:

Churchill Livingstone, 1974. MacConaill MA. The
movements of bones and joints. J Bone
Joint Surg [Am] 1949;(31B)1:100-104. Basmajian JV.

Muscles and Movements. Huntington, New

York: Robert E. Krieger Publishing, 1977. Moore KL.

Clinically Oriented Anatomy. Baltimore: Williams &

Wilkins, 1980. Pratt NE. Clinical Musculoskeletal Anatomy.

Philadelphia: J.B.

Lippincott Company Rasch PJ, Burke RK. Kinesiology
and Applied Anatomy, 6lh
ed. Philadelphia: Lea & Febiger, 1978. Sauer GC.

Manual of Skin Diseases, 4th ed. Philadelphia: J.B.
Lippincott, 1980. Warwick R, Williams P. Gray's

Anatomy, 35th British ed.

Philadelphia: W.B. Saunders, 1973. Wells KF, Luttgens

K. Kinesiology, 6th ed. Philadelphia: W.B.

Saunders, 1976. White AA, Panjabi MM. Clinical

Biomechanics of the Spine.

Philadelphia: J.B. Lippincott, 1978.


www.Pthomegroup.com

Pt homegr oup

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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W FIG. 6-2 Sympathetic pathways (D, dorsal root; V, ventral root; DRG dorsal root
ganglion; S, splanchnic; R, recurrent meningeal; g, gray rami communicantes; W, white
rami communicantes; G, sympathetic trunk ganglion; T, sympathetic trunk).
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M FIG. 6-3 Muscle spindle and detail of components.
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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 Il 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 (I1) terminate on either side of the primary
endings in a branch-like fashion. The la fibers
are known as annulospiral endings, and the type
1 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 Il 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 1) 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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* 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 Il fi-
bers may occasionally terminate
monosynaptically, but most terminate on
multiple interneurons in the gray matter of
the spinal cord. Type Il 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 b 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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prevent disruption of the tissue. In the case of

* FIG. 6-5 Golgi

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
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tendon reflex.

occurs in response to prolonged stimulation
(200-500 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
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| FIG. 6-7 Segmentalization of sympathetic nervous system.

higher centers (Denslow et al, 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 1V and
small group Il 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, I, 1V, 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

. Through the shoulder joint

Through the bodies of the lumbar vertebrae

Slightly posterior to the axis of the hip joint

Slightly anterior to the axis of the knee joint

Slightly anterior to the lateral malleolus

O NS OA

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 TIl, T12 on LI,
and L5 on the sacral base. These articulations
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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

Cervical spine lordotic
Thoracic spine kyphotic
Scapulae abducted

Lumbar spine lordotic
Anterior pelvic tilt

Hip joints slightly flexed
Knee joints extended

Plantar flexion of ankle joints in relation to
angle of legs

10. Anterior bulging of abdomen

©ooN A WN

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. 7-1D)

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

Head tilted slightly posteriorly

Cervical curve and thoracic curve normal
Chest elevated, creating anterior cervical and
posterior thoracic deviation from plumb line
Increased lordosis of lumbar curve
Anterior pelvic tilt

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. 7-1F)

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

> wn
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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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* 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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H FIG. 7-1 (D} Military-bearing posture. (E) Anterior postural deviation. (F) Posterior postural deviation. {@) Rotary
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posture.

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.
three

planes—the sagittal plane (flexion, extension),

This vertebral motion can occur in
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.

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

W

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

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

¢. 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. lliac 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
Scapula lower on right
Rib cage rotated posteriorly on left
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

oo o

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

Achilles tendon

Medial malleoli

Popliteal lines

Gluteal creases

Greater trochanters

Posterior superior iliac spines

Heights of iliac crests

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:

Head
. Earlobes

Neck
. Shoulders
Shoulder girdles
Spine
. Rib cage
. Waist crease lines
. lliac crests
Gluteal creases
k. Fingertips

1 Popliteal creases
m. Achilles tendons
n. Heels

©oOoNOTA~WN
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* 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?

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?

e
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Tharacic
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Posterior view

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

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?

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

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

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?

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

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

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

Measure the distance from the fingertips to
the floor.

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

. General observation of gross body symme-

try and asymmetry

Medial longitudinal arches
Medial malleoli

Patellae

Greater trochanters

Anterior superior iliac spines
Heights of iliac crests

Waist creases

Rib cage angle

Rib cage rotation

. Nipple levels—males or children only
. Level of shoulders
. Level of fingertips

Deviation of cervical spine and skull from
midline

. Level of earlobes
. Level of eyes

Note the following factors:

Head

Eyes

Neck

Chin
Shoulders
Clavicles
Chest wall
Rib angle
Nipples
Umbilicus

oo 20 o
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Iliac crests
. Patellae
m. Fingertips
n. Medial malleoli

—

0. 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?

Is the chin deviated from midline?

. 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.

2w

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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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?

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

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

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

Sagittal Plane View: Distant Evaluation,
Sagittal View

1

9.
10.
11.
12,
13.

NSO~ WN

Head

Cervical curve
Cervical-thoracic junction
Thoracic curve
Thoracolumbar junction
Lumbar curve
Lumbosacral junction
Sacral curve

Shoulders

Hips

Knees

Ankles

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
2.

3.

Is the head displaced anteriorly?

Is the anteroposterior cervical curve exag-
gerated or flattened?

Is the transition from the cervical lordosis to
thoracic kyphosis a smooth minimal curve?
Is the upper thoracic posterior convexity in
creased?

Is the thoracic posterior convexity a smooth
curve? Is its kyphosis exaggerated? Do seg-
ments seem flattened?

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

7.

10.

11.

12.
13.

14.

15.
16.

17.

Is the lumbar
curve

smooth? Is it exaggerated or flattened?

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

Is there marked posterior angulation of the
sacrum?

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

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

Is the body rotated?

Bend down and look at the hips. Are they
rotated? Are they fully extended?

Look at the knees. Are they rotated? Are
they fully extended? Are they
hyper-extended?

Look at the ankles. Are they rotated?
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?

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

anteroposterior

* FACTORS THAT COMMONLY

INFLUENCE THE SAGITTAL CURVES

Osseous-Muscular Factors

1

2.

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

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

Sacral base imbalance in the sagittal or

frontal plane

Localized regional scoliotic patterns

Organic kyphoscoliosis

Wearing high-heel shoes

. Habit or occupation

2. Endomorphic  characteristics
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

o
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(usually

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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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
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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-


www.Pthomegroup.com

Pt homegr oup

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
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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.

¢. 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—qgrade 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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e FIG. 9-1 Test of upper abdominal, psoas muscle
strength.

Test 2 tests abdominal muscle strength with-

out psoas involvement (Fig. 9-2):

1. Patient position: Supine, with hands folded
across chest, hips and knees flexed, with feet
flat on table.

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

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

4. Measure degree of compliance.

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

1. Patient position: Supine with hands behind
neck and both legs extended.

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

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

e FIG. 9-2 Test of upper abdominal muscle strength
without psoas involvement.

* FIG. 9-3 Test of lower abdominal muscle strength.

inches, and to hold this position for 10 sec-
onds.
4. Measure degree of compliance.

Test 4 tests upper back muscle strength (Fig.
9-4):

1. Patient position: Prone, with pillow under
abdomen, legs fully extended, hands clasped
behind back.

2. Physician position: At foot of table, holding
patient's hips and legs down to table.

3. Patient is instructed to raise his chest and
abdomen off the table and hold this position
for 10 seconds.

4. Measure degree of compliance.
Test 5 tests lower back muscle strength (Fig.
9-5):

1. Patient position: Prone, with pillow under
abdomen, legs fully extended, hands clasped
behind neck.

* FIG. 9-4 Test of upper back muscle strength.
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¢ FIG. 9-5 Test of lower back muscle strength.

2. Physician position: At head of table holding
patient's shoulders down.
3. Patient is instructed to raise both legs off the * FIG. 9-7 Test of hamstring extensibility, supine.
table, without bending the knees, and to hold
this position for 10 seconds. 2. Physician position: At side of hamstrings to
4. Measure degree of compliance. be tested.
Test 6 tests hamstring extensibility (Fig. 9-6): 3. Physician places one hand under the patient's
1. Patient position: Upright, completely erect, heel. The physician's other hand is at the ipsi-
feet together, hands at sides. lateral anterior superior iliac spine.
2. Patient is told to bend forward, trying to 4. Physician passively raises the fully extended
touch the floor, without bending the knees. leg off the table until rotary motion is felt at
3. Physician measures the distance of the finger- the anterior superior iliac spine.

tips from the floor to determine degree of
compliance.

Test 7 tests hamstring extensibility (Fig. 9-7):
Patient position: Supine, both legs fully ex-
tended.

5. Measure the degree of hip flexion. Less than

60 degrees of flexion is considered loss of
hamstring extensibility.

6. Flexion of 80 to 90 degrees indicates good

extensibility of the gluteus maximus muscle.
More than 90 degrees of flexion indicates
extensibility of the erector

good spinae

muscle.

Note: The interpretation 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
position.

3. Evaluate the effect of exercising two joint
muscles on both joints.

4. Start with relaxing (postural) exercises, then
add mild corrective exercise, gradually in-

crease to more strenuous corrective exer-

cises, specifically planned and to patient's

FIG. 9-6 Test of hamstring extensibility, standing. 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. Awvoid 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,
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.

trying

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'sname: ___ 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
c. time

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

a ----- time
b. time
c. time

e

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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CHAPTER

History of Manual Medicine

Eileen L. DiGiovanna

The 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 practitionersjeal-
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, lowa 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

lowa, 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
. Improvement of function
. Increased functional movement
. 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

OO

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. B
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- C
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. VVoluntary 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.

. 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.

. 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.

. 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.

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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Trauma

Overuse  Infectious agents

Psychogenic Inactivity
factors
e
Irritation
Pain
Fibrous \
reaction i
(see befow) Increased
muscle
tension
Inflammation
Edermna

Limited muscle elongation
Restricted joint movement

Limited tendon function
Fascial shortening

* 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.

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:

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.

10.

11.

12,

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

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

The physician should minimize energy ex-
penditure and use body weight whenever
possible instead of upper arm strength.
The force must be of low intensity, slowly
applied and maintained for 3 to 4 seconds,
and is slowly released.

The force applied must not create pain or
other discomfort.

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

Avoid rubbing or irritating the patient's skin
by the friction of your fingers or hands.
Use leverage whenever possible.

When treating muscles with
myofascial

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

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.

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

Compression may be used in areas of multi-
ple muscle layers to reach the deeper tissues.
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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 Dbasic tenet of the muscle energy modality
is that muscles cause and/or maintain somatic
dysfunctions. For type Il 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 Il 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-
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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
C4ESgRR or C4ESgRg, 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.

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

o
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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
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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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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-
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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


www.Pthomegroup.com

Pt homegr oup

CHAPTER 14 - COUNTERSTRAIN 87

B Fig. 14-1 Muscular activity. Bar gauge represents extent of muscle
fiber stretch and circular gauge indicates impulses from muscle stretch
receptors. {A) Arm flexed. {B) Arm hyperflexed. (€) Arm extended.

{D)} Arm hyperaxtended.

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.
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* 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:

89


www.Pthomegroup.com

Pt homegr oup

90 SECTION Il « OSTEOPATHIC MANIPULATION

1 The physician modifies the patient's sagittal

posture in the region to be treated.

A facilitating force is applied.

3. The large muscle is shortened or the somatic
dysfunction is placed into its freedoms of mo
tion.

N

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.

The position is held for 3 to 4 seconds.

7. Release the position and reevaluate.

o

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 C5FSgRR 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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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.

CHAPTER

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.


www.Pthomegroup.com

Pt homegr oup

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: | is
found in dermis, tendon, and bone; Il forms car-
tilage; 111 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

QCCIPTOATLANTQIO CERVICQTHQRAGC THORACOLUMBAR LUMBOSACRAL
Common (CcP) R L R
Uncommon (UCCpP) 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.


www.Pthomegroup.com

Pt homegr oup

CHAPTER 18 - MYOFASCIAL RELEASE CONCEPTS 101

. As the movement becomes more active,

the physician can give less and less sup-
port.

. 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.

. The region is reassessed.
. Large movements of the shoulder involve

the thoracic spine, whereas smaller coni-
cal types of movement may support only
regional extremity movement.

Scapula Release

e 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. Patient position: supine.

2. Physician position: seated to one side of the
patient facing toward the patient's head.

3. Technique:

1. Patient position: lying on side, with the side
to be treated facing upward.

2. Physician position: standing, facing the pa-
tient.

3. Technique:

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-

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.

. 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.

. 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.
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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 technigques
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 bhalances 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

103
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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? | 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 | 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 e Steady pressure is maintained by the

reduction. The articulation is carried in the direction h h £ f .
of the lesion position as far as is necessary to cause upper and. The amount of force is usu-

tension of the weakened elements of the ligamen- aly approximatley 20 to 30 Ibs of force.

tous structure to be equal to or slight in excess of f. The hold can be released when the spasm
the tension of those that are not strained. This is the

point of balanced tension. Forcing the articulation has relaxed.
back and away from the direction of lesion strains g. The area is reassessed
the ligaments that are normal and unopposed, and
if it is done with thrust or jerks there is definite possi- « BALANCED LIGAMENTOUS
bility of separating fibers of ligaments from their
bony attachments. When the tension is properly bal- TENSION TECHNIQUE FOR
anced, the respiratory or muscular cooperation of THORAC|C VERTEB RA E—S|DE-
the patient is employed to overcome the resistance
ofthe defense mechanism ofthe body to the release B ENDlNG ROTATION (Exam ple T4
of the lesion. F S L R J
1. Patient position: Seated on the table
* LIGAMENTOUS ARTICULAR 2. Physician position: Standing behind the pa-
STRAIN TECHNIQUE FOR THE tient
TERES MINOR 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.

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

c. The patient is directed to raise the shoul-
der on the side opposite to the dysfunction

(Fig. 19-1). side-bending (patient raises the right
d. The thumb of the upper hand should be shoulder in this example). This creates
over the area of maximum spasm. side-bending into the somatic dysfunction

relative freedom (Fig. 19-2).

« FIG. 19-1 Ligamentous articular strain technique for * FIG. 19-2 Balanced ligamentous tension technique for

the teres minor. 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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CHAPTER

Osteopathy in the Cranial Field

Hugh Ettlinger and Bonnie Gintis

The 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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Exhalation

Inhalation

H FIG. 21-1 Inhalation and exhalation phases of the primary respiratory

mechanism.

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 exhal ation 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."

Within the cerebrospinal fluid there is an invisible
element that | refer to as the Breath of Life as a
fluid within this fluid, something that does not mix,
something that has potency as the thing that makes
it move. Is it really necessary to know what makes
the fluid move?

(Teachings in the Science of Osteopathy, W. G. Suth-
erland, 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). Theintra-
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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* FIG. 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 hasled 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 60% 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, asisthe motion characteris-
tics of the various cranial bones.

Involuntary Mobility of the Sacrum
Between the llia

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 thejunction 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
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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 avast 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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CHAPTER

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'sreflexes 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-L 2, 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-
nosisisthe reflex for appendicitis. Thisislocated
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
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B

B FIG. 22-1 Anterior Chapman'’s points.

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-


www.Pthomegroup.com

Pt homegr oup

116

CARDIQPULMONARY
MYOCARDIUMAPPER LUNG

LOWER LUNG

(BILATERAL)

FALLOPIAN TUBES-SEMINAL VESICLES

CLITORIS VAGINA

(BILATERAL)

SECTION 11 « OSTEOPATHIC MANIPULATION

RETINA-CONAINCTIVA
MIDDLE EAR
PHARYNX-TONGUE-LARYNX- SINUSES|

ESOPHAGUS-BRONCHUS- THYROID
(BILATERAL)

ABM

ARMS & PECTORALIS MINOR
NEURASTHENIA & PECTORALIS MAJOR
UPPER ARM

(BILATERAL)

HEMORRHOIOAL PLEXUS

(BILATERAL)

LEG

SCIATIC NERVE

(BILATERAL)

B FIG. 22-2 Posterior Chapman's points.

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
T10andTI 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 residesin the second intercostal space,
along the sternal border. The posterior point for
the adrenal is located between the spinous pro-
cessof T11landthetransverseprocessof T12.The
posterior Chapman'sreflex for the thyroid can be
found along the transverse process of T 2.
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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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CHAPTER

Inhibition and Progressive
Inhibition of Neuromusculoskeletal

Structures (PINS) Techniques

Dennis |. Dowling

e |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

118

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 of the
structures may bring about longer lasting results.

Inhibition applied to the suboccipital and

treatment musculoskeletal
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sacral regions is directed at resetting parasympa-
thetic activity. The parasympathetic systemis 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 ayoung 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 avariant 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 asig-
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.

. 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 proceedingin alogical
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."

. 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.

. 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
. 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

SECTION Il « OSTEOPATHIC MANIPULATION

10.

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.

. 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.
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. Thiswill 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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. Equal pressure is exerted onto both the pri-
mary and secondary points while maintain-
ing pressure on the endpoint.
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.

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. Theinitial pressure on anew "secondary"
point will usually cause a response of in-
creased tension and sensitivity. This usu-
aly 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.

121

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-

15.

16.

17.

18.

19.

20.

quent points, the physician should wait ap-
proximately 20 to 30 seconds.
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.
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.
The process is continued successively until
the ultimate "second" point is 2 centimeters
from the endpoint.
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.
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.
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.

21. The somatic dysfunction is aways 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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CHAPTER

Cervical Anatomic Considerations

Stanley Schiowitz and Jonathon Fenton

The 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.

e 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.

e 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

125
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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 fina 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-

W W &

5¢R,

SR,

FIG. 24-2 Occipitoatlantal joint: side-bending and rotation occur in opposite directions.
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e 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
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of axis.

ances must be corrected to resolve the C2-C3
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-

=20
<Y

N

= I

Lateral view

)

Frontal view

*« FIG. 24-4 Cervical intervertebral disk between C3
and C4.
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SF va

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 dip.
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* 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 (C7-T1) 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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CHAPTER

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.

e 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.

e 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 TI)
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).
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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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M FIG. 25-1 Gross motion testing of the cervical spine,
forward bending.

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.

¢ FIG. 25-3 Gross motion testing of the cervical spine,
side-bending.

H FIG. 25-2 Gross motion testing of the cervical spine,
backward bending.

Purely cervical motion ends when there is
forward motion felt at the contralateral
shoulder.

The hands are reversed with one hand on the
right frontal area and other monitoring at the

cervicothoracic junction.

. The head is then rotated to the left and the

degree of rotation is noted, normally 45 to

60 degrees.

. The two sides are compared for a restriction

in one or both directions.

¢ 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 pal pate 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

. 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 isthe 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 diagnosisis O-A E S 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 R,.

1. 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 fingersjust 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.. If the head rotates more freely to the left, the
diagnosisis A-A R,.

I1l. C2Through 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. C2-C3isapproximately 1 cm below the
occipital sulcus.

3. The patient is asked to side-bend the
head in each direction and the palpating

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.

. 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.

. 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 isrestricted in
flexion, itisan 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. 25-6 Intersegmental motion testing of the atlan- e FIG. 25-7 Intersegmental motion testing of C2
toaxial joint. through C7, side-bending.
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e 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 flexesthe 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 inflexion. 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 isin 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 ES,R..

2. Atlantoaxial Motion Testing
The atlantoaxial joint never |eaves the neu-
tral position, because extension is limited by
bony apposition and the odontoid ligament
limits flexion. Therefore, the major motion
of thisjoint 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 isnoted. (Fig. 25-9).

d. Example: If rotation is greater to the right
than to the left, the diagnosis would be
AA 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 FS R,. 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
FS.R,, OA FSR,, OA ES,R, and OA
ESR..

f. Example: If there is normal translation to
the left in flexion and decreased transla-
tion to the left in extension, the somatic
dysfunctionisdesignated OA FS 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—Ilateral 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—Bicepsreflex, tested on the biceps ten-
don at the elbow (also has a small component
of C6)

2. C6—Brachioradialisreflex, tested on the ten-
don of the brachioradialis in the forearm just
proximal to the wrist.

3. C7—Tricepsreflex, tested on the triceps ten-
don over the posterior olecranon process
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CHAPTER

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.
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midline. With the longitudinal axis of the
forearm as the rotational axis, the fingers
remain in the occipital sulcus but gradu-
aly 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

* FIG. 26-1 Linear stretch with the physician standing. 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.

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-
aly 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

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
» FIG. 26-2 Linear stretch with the physician seated. the muscles soften.
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¢ 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 positionis held for a few seconds and

d.

slowly brought back to neutral.

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.

The physician resists this motion with an
isometric counterforce.

The patient is allowed to push for 3 sec-
onds, and then told to relax.

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.
2.

Patient position: supine.

Physician position: standing at the head of
the table.

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.

The physician places her other hand on the
patient's head, on the side to be treated.
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.
2.

Patient position: supine.

Physician position: standing or seated at the
side of the table facing the patient.
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 Golgi 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.


www.Pthomegroup.com

Pt homegr oup

142 SECTION Il »« CERVICAL SPINE

M FIG. 26-9 Active indirect stretch of the paravertebral muscles using crossed extensor reflex. (A) Starting
position. (B) Midway through the maneuver, with the patient attempting to bring his chin to his right shoulder
as the physician applies isokinetic resistance. (C) A passive stretch ends the technique.

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

d. The physician resists this motion with an
isometric counterforce for no more than
2 seconds. Relax and repeat the process.

e ACTIVE INDIRECT TECHNIQUES dizziness.)
. L . . S d. The patient is instructed to bring his
Active indirect techniques use reciprocal inhibition p . © ,g
. neck into flexion at the same time as
or the crossed extensor reflex. They are described . . . ]
pushing his chin to the opposite shoul-
for the paravertebral muscles. .
der (Fig. 26-9B).

e. The physician applies isokinetic resistance

1. Patient position: supine with his head off
to this motion with her hand on the tem-

the end of the table.
2. Physician position: seated at the head of the

table, fully supporting the patient's head.

poroparietal region.
f. The physician stops the patient's effort at
the limit or if there is pain.

3. Technique:
a. The physician places the palm of one hand g. The physician then gently applies a pas-
sive stretch of the patient's neck, manually

on the patient's ipsilateral parieto-occipi-
tal area so that the patient's head is fully increasing the desired muscle stretch (Fig.
26-9C).

h. The patient relaxes. The physician returns
to the starting position and repeats the

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. 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.

e OCCIPITOATLANTAL
DYSFUNCTION

Dysfunction in Flexion
Example: OA FSeRi_

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 occipitoatlantaljoint (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 ES:R.

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
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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 R,

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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. 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.

. After 3 to 5 seconds, the patient is in-

structed to relax and the physician simul-
taneously stops applying the counter-
force.

. 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.
2.

Patient position: supine.
Physician position: seated at the head of
table.

. 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).

. 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.

. 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).

. 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).

. 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.
W 4
) | St~

* 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.

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. C5and 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. 28-4 Treatment of left anterior tender point of

Dg; C7. Note flexion with slight rotation away and side-bend-
GC. DIDOWLING DO ing toward the tender point.
-8

¢ FIG. 28-1 Cervical anterior tender points.

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. 28-2 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 * FIG. 28-5 Treatment of anterior tender point for C8.
C4. Side-bending and rotation are away from the tender Note marked flexion with side-bending and rotation
point. Shown with extension. away.
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FIG. 28-6 Posterior cervical tender point locations.

or on the articular pillars more laterally. Cl 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 aneutral posi-
tion, and re-evaluated.

a. Cl: 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) C4to 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 C3will 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.

150

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.)

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.

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.

The physician gently bends the head and
neck forward to flatten the cervical lor-
dosis.

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.

. 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.

. This position is held for 3 seconds and

then released and the area of interspinous
dysfunction reevaluated.

Somatic Dysfunction—C4 ES:R,

. Patient position: supine, as described in
aforementioned technique.

* FIG. 29-1 Facilitated positional release treatment of
superficial muscle hypertonicity of cervical region; appli-
cation of axial compression.
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* 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-

b.

ular facet of C4 on C5.

After flattening the curve and adding a
compressive force, the physician moves
the patient's neck into extension and rota-
tion to the right.

. The physician then adds right lateral flex-

ion of C4 on C5.
Immediate release of
should be felt.

the articulation

. The position is held for 3 seconds, re-

turned to the original position, and reas-
sessed.

Somatic Dysfunction—C4 FS,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

b.

neck forward to flatten the sagittal curve.
From this starting position, the physician
applies compression.

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.)

The physician adds right rotation and lat-
eral flexion, up to the monitoring finger
(Fig. 29-3).

. 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
SRR )—SEATED

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.

¢. 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

=
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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
Sgr 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)), 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
RJ,  supine/compression.

CHAPTER 30 » STILL TECHNIQUES
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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.

. 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).

. The patient's head and neck are brought

back to the neutral position and the OA
joint is reassessed.

*+ OA SOMATIC DYSFUNCTION (OA
S. 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.

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.

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, de-

pending on the diagnosis of the dysfunc-
tion, finishing the position into the relative
freedoms of the somatic dysfunction (Fig.
30-3).

The physician puts approximately 5
pounds of traction with the contacts of the
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* FIG. 30-4 Still technique AA somatic dysfunction (AA

* FIG. 30-3 Still techniqgue OA somatic dysfunction (OA R.). seated.

S. R)), supine/traction.

palms of his hands that are against the pa-
tient's head and pulls parallel to the table
and toward the physician.

. 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).

. The patient's head and neck are brought
back to the neutral position and the OA
joint is reassessed.

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).

e AA SOMATIC DYSFUNCTION (AA f. The patient's head and neck are brought
R )—SEATED back to the neutral position and the AA

joint is reassessed.
1. Patient position: seated.
2. Physician position: standing facing the pa-
tient.

* AA SOMATIC DYSFUNCTION (AA

3. Technique: R.)—SUPINE
a. The physician places the pad of his index 1. Patient position: supine.
or middle finger of his monitoring hand at 2. Physician position: seated at the head of the
the transverse process of the atlas located table.
between the mastoid process and the man- 3. Technique:

dibular ramus (the left finger contacts the a. The physician places the pad of his index

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.

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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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

patient's head and the remaining fingers monitoring finger with the hand on the

support the patient's head beneath the oc- top of the patient's head (Fig. 30-6).
ciput. 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).

* FIG. 30-5 Still technique AA somatic dysfunction (AA
R.), supine.

in this example). The palm of that hand
contours to and supports the side of the

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 g-
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.

The patient's head and neck are brought
back to the neutral position and the cervi-
cal somatic dysfunction level isreassessed.

« TYPICAL CERVICAL SOMATIC
DYSFUNCTION (C5 S,
RR)—SEATED

1. Patient position: seated. S
2. Physician position: standing facing the pa-
tient.
3. Technique: o 1t>3t>S*lUNfi>0

a The physician places the pad of his index » FIG. 30-6 Still technique typical cervical somatic dys-
or middle finger of his monitoring hand function (C5 S, R,), seated.
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* TYPICAL CERVICAL SOMATIC
DYSFUNCTION (C5 S,
R.)—SUPINE/COMPRESSION

1. 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 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.

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.
The physician side-bends and rotates the
patient's head toward and to the level of
the monitoring finger.

Flexion or extension is added, depending
on the diagnosis of the dysfunction, finish-
ing the position into the relative freedoms
of the somatic dysfunction.

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).

. 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 Sitill technique typical cervical somatic dys-
function (C5 S, R,), supine/compression.

position and into the barrier directions
(side-bending left and rotating l€ft 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,)—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 pam of that hand
contours to and supports the side of the
patient's head.

* FIG. 30-8 Still technique typical cervical somatic dys-
function (C5S.R,), supine/traction.
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. The physician side-bends and rotates the
patient's head toward the monitoring fin-
ger at the posterior articular pillar.

. Flexion or extension is added, depending
on the diagnosis of the dysfunction, finish-
ing the position into the relative freedoms
of the somatic dysfunction.

. 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).

. While maintaining the traction, the head
is gently carried through sagittal plane
neutral and towards the flexion or exten-

CHAPTER 30 ¢ STILL TECHNIQUES 157

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.
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CHAPTER

PINS Techniques for the Cervical

Spine

Dennis |. 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-

158

mine whether additional treatment or the ap-

plication of other modalities is necessary

FRONTALIS-OCCIPITALIS/
TRIGEMINAL (OPHTHALMIC
DIVISION)—GREATER OCCIPITAL
NERVE

. 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),

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
Sinusitis

SPHENOID—TEMPORAL

. 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).

a
b.

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.

The pattern of intervening points is gener-
aly 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.

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:

Eye pain

Headache

(1) Tension headache

(2) Migraine headache

Visual symptoms (eye pain, blurring, in-
creased lacrimation)

Unilateral cephalgic pain

c. Otitis externa or media

. Jaw pain-—TMJ Dysfunction

*« STERNOCLEIDOMASTOID (SCM)

1.

Technique:

a.

a.

b
C.
d

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.

The pattern of intervening points is gener-
ally straight (muscle pattern) following the
sternocleidomastoid muscle.

. Clinical Correlation:

Jaw pain—TMJ Dysfunction

. Tension headache

Otitis externa or media
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-
aly follows the sphenoid, zygomatic, and
temporal bone sutures.

. Clinical Correlation:

a. Jaw pain—TMJ Dysfunction
b. Bruxism

c. Otitis externa or media

d. Toothache

TRAPEZIUS

. 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).

. Clinical Correlation:

a. Headache
b. Cervicalgia (neck pain)
c. Upper back pain

LEVATOR SCAPULA

. 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

1.

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.

. 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

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.

. 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 scal enes)

e. Respiratory relationship (inhalation dys-
functions of the upper two ribs)

REFERENCES

Dowling DJ. Progressiveinhibition ol neuromuscular struc-

tures (PINS) technique. J Am Osteopath Assoc 2000;100:
285-286, 289-298.


www.Pthomegroup.com

Pt homegr oup

CHAPTER

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 thejoint 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.

e OCCIPITOATLANTAL JOINT
DYSFUNCTION

L Patient position: supine.

Physician position: standing at the head of
the table toward the side of the freedom of
rotation.

3. Technique:

N

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.

of the

thrusting hand is placed on the occiput

b. The metacarpophalangeal joint

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. Athrust 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.

e ATLANTOAXIAL JOINT
DYSFUNCTION

L 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-

161
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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. Theneck issimultaneously 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 al times when performing this technique. The
technigue 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

Ng;

* FIG. 32-3 High-velocity, low-amplitude thrusting tech-
nique for somatic dysfunction of cervical spine, C3-C7.
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m FIG. 32-4 Alternate HVLA technique with a side-bending
thrust.

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

CHAPTER 32 « THRUSTING TECHNIQUES 163

thrust straight across the neck, and the thrust through

the lower cervicals is directed down toward the chest.

m 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.

The other hand is placed along the oppo-
site side of the patient's head. (The chin
may be cupped to maintain rotation, but
the thrust must never be made through
the chin.)

Engage the barriers of extension-flexion,
rotation, and side-bending.

The physician exerts a rapid side-bending
thrust through the involved vertebra (Fig.
32-4).
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Exercise Therapy

CHAPTER

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.

164

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- * FIG. 33-3 Exercise therapy for the cervical spine: side-
ward bending. bending.

head with the palm on the left side of your +« REGIONAL STRENGTH
head. Passively pull your head to the right

asfar aspossible (Fig. 33-4). Do not create
pain.

The exercises for promoting cervical strength use
static contraction. Exercises are described for
flexor muscles, extensor muscles, side-bending

Note: In steps a and b, keep the chin in one muscles, and rotator muscles.

horizontal plane. Avoid adding lateral bending

motion.

) - Flexor Muscles
c. Hold this position for 5 to 15 seconds.

Relax, rest, and repeat. For left rotation, 1. Patient position: seated or standing, with
reverse directions. the back erect.

* FIG. 33-2 Exercise therapy for the cervical spine: back- * FIG. 33-4 Exercise therapy for the cervical spine: rota-
ward bending. tion.
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* FIG. 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.

B FIG. 33-6 Cervical strengthening exercise: extensor
muscles

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.

B FIG. 33-7 Cervical strengthening exercise: side-bend-
ing muscles.
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* FIG. 33-10 Second exercise for cervicothoracic asym-
metry.

* 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-
sighed to reduce excessive cervical lordosis and

¢ FIG. 33-11 Third exercise for cervicothoracic asym-
* FIG. 33-9 First exercise for cervicothoracic asymmetry. metry.
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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

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.
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CHAPTER

Practical Applications and Case

Histories

Eileen L. DiGiovanna

e 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.

e 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.

e 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.

e 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.

169
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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:
C3ES.R, and C7S R,. 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 avehicle 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 muscul oskeletal 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

Torticollisis 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, Alyssawas 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 muscul oskeletal 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 osteoporaosis.

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 (TI, 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, Til,
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 TIl. That is, the
spinous process of T10 is near the plane of
the transverse processes of the vertebra bel ow
it, the spinous process of Til 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 TI. The costovertebral articulation is a syno-
vial joint, with ajoint capsule that is strength-
ened by the radiate ligament (see Costovertebral
Ligaments).

Costotransverse Articulations

The costotransverse articulation is ajoint repre-
senting the articulation of the tubercle of a rib
with the transverse process of the corresponding
vertebra. Thejoint 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 synovia
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

Motion)

(Second Greatest

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, asin extension. Lateral flexionto 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
islimited 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 T12-L1 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 islimited 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
simulationsto 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
27% for flexion, 132% for extension, 45% for
lateral bending, and 31% 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, isamajor 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-


www.Pthomegroup.com

Pt homegr oup

CHAPTER 35 « THORACIC SPINE ANATOMIC CONSIDERATIONS 179

bral articulations. This stabilization is lost at
T11-T12andT12-L 1, becausetheeleventhand
twelfth rib articulates only with the same num-
bered body, thus losing the support found when
arib 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 (T1-T10). 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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CHAPTER

Evaluation of the Thoracic Spine

Eileen L. DiGiovanna and Donald E. Phykitt

e 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.

e 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
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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 T1 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 T1, over the transverse processes. Slide
them down from Tl to T12. Note:

(1) Tissue
bogginess).

texture changes (firmness,
(2) Posterior prominence of transverse

processes.
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(3) Changein 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 (T1-T4), mid-thoracic
spine (T5-T8), and lower thoracic spine
(T9-T12).

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. 36-
1A). The resulting force is trans-

Q
> J

A B

Ti—Ty

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.

c T-T,

* FIG. 36-1 (A) Localization of force induced for thoracic side-bending. T1 through T12. (B) T1 through T8. (C) T1

through T4.
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3. Technique: Rotation of the Thoracic Spine

a The technique is similar to that described 1. Patient position: seated, straddling the table,
for side—bending of T1-T 12, with the fol- with his back near the end of the table.

lowing modifications. The physician's 5 ppysician position: standing behind patient.
hands are placed with the web of the 3. Technique:

thumb and first finger halfway between a The physician places a hand on each of
the base of the patient's neck and the acro- the patient's acromion processes.

mion process. The thumbs point toward b. Rotation is induced by the physician
T8. Greater force is required to induce drawing one shoulder toward himself
side-bendinginthe T 1-T 8region. There- while simultaneously pushing away the

sulting force exerted by the physician is opposite shoulder (Fig. 36-2).
directed downward and through the body

(1) Right rotation: The physician draws the
of T8 (Fig. 36-1B).

right shoulder toward himself while

b. Compare the degree of side-bending (left pushing away the left shoulder.
versus right) and note any difference (nor- (2) Left rotation: The physician draws the
mal = approximately 10 degrees). left shoulder toward himself while

c. Observe the smoothness of the lateral pushing away the right shoulder.
curve created. c. Note:

(1) The degree of rotation in each direc-

Side-Bending, T1-T4 tion. This is best measured by noting

the deviation of the shoulder line from

1. Patient position: sitting. the frontal plane. Normal rotation is

2. Physician position: standing behind patient. approximately 40 degrees in each di-
3. Technique: rection.

a. The technique is similar to that described (2) The symmetry of right rotation versus
for testing side-bending of T1-T12 and left rotation.

T1-T4, with the following modifications. (3) The presence and location of pain
The physician's hands are placed with the during this maneuver.

web of the thumb and first finger as close
as possible to the patient's shouldersat the ~ Forward Bending/Backward Bending

base of the neck. The thumbs point to- It is quite difficult to separate the motions of

ward T4. Greater force is required to in-  forward and backward bending in the thoracic
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 (T1-T12, T1-T8, orTI-T4) 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. * 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 Dominant

Eye

Determining

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 Il 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 Il dysfunction
in the upper thoracic.


www.Pthomegroup.com

Pt homegr oup

184 SECTION IV e THORACIC SPINE

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 maximum positional
rotation occurs, and the direction of posi-
tional rotation (side of the posterior trans-
verse process).

e. Repeat these steps for T2 and T3.

Type Il Somatic Dysfunction, T4-T12

Rotoscoliosis testing in the region of T4-T12 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).

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.

. Technique: described under Flexion, which
follows.

¢ FIG. 36-4 Rotoscoliosis testing for a type Il dysfunction
in mid-thoracic region, patient prone and extended.

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).

Physician position: standing in front of or
behind patient.

. 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. 36-5 Rotoscoliosis testing for a type Il 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 | 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 |
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 | 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 Il dysfunctions,
T4-T12.

Methods of Rotoscoliosis

T4-T12

Alternative
Testing,

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
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¢ FIG. 36-7 Rotoscoliosis testing, T4-T12, hand posi-

tion.

Alternate

straight up). Note pain, tissue changes,

and vertebral rotation, as in conventional

rotoscoliosistestingof T4-T12.

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.

With the physician's thumbs at the same

level, the patient is asked to sit up and

position himself in extension.

(1) Toevaluate T4-T 8, ask the patient to
thrust his chest out as far as possible.

(2) To evaluate T9-T 12, ask the patient
to thrust his abdomen out as far as
possible.

(3) Note changes in vertebral positional
rotation.

Note in which position (neutral, flexion,

or extension) vertebral positional rotation

is greatest.

. Repeat these steps for al levels, T4

throughT12.

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.

. 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.

. 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.

. 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.

. Determine in which position (neutral,

flexion, extension) the greatest positional
rotation is found.

. Repeat these steps at al levels, T4 through

T12.

¢ FIG. 36-8 Rotoscoliosis testing, T4-T12 alternative
technique 2, flexion testing.
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« FIG. 36-9 Rotoscoliosis testing, T4-T12, alternative
technigue 2, extension testing.

Alternate Technique 3

1. Patient position:
chin, arms at sides.

prone, head resting on

2. Physician position: standing at the patient's
side.
3. Technique:

a. The physician places his hand on the pa-
tient's back with his fingers perpendicular
to the patient's spine. One finger is placed
in the interspinous space above and one
finger in the interspinous space below the
vertebra being evaluated.

b. Note:

(1) Symmetry of interspinous spaces
above and below vertebra in question.

(2) Lateral deviation of spinous process of
vertebra in question.

(3) Anteroposterior deviation of spinous
process of vertebra in question.

c. Interpretation:

(1) Flexion (freedom of motion) dysfunc-
tion:
a. Superior interspinous space nar-
rower.
b. Inferior interspinous space wider.
C. Spinous process more prominent.
(2) Extension dysfunction:
a. Superior interspinous space wider.
b. Inferior interspinous space nar-
rower.
Cc. Spinous process less prominent.
(3) Neutral dysfunction (group curve):
a. Superior and inferior interspinous
spaces equal.

(4) Rotation:
a. Spinous process deviated to the
side opposite that of vertebral rota-

tion.

Example: The spinous process of T6 is more
prominent and rotated to the left; the space be-
tween the spinous processes of T5 and T6 is
narrower than the space between the spinous
processes of T6 and T7. The diagnosisis T6 flex-
ion, rotation, and side-bending to the right.

d. Repeat these steps at each level, T4
through T12.

« EXAMPLES OF ROTOSCOLIOSIS
FINDINGS AND CORRESPONDING
DIAGNOSES

Example 1

Transverse process of T8 is posterior on the right
and most prominent in flexion. Diagnosis: T8 E
SRRR-

Example 2

Transverse processes of T4-T10 are posterior on
the right and most prominent in neutral posi-
tion. Diagnosis: T4-10 N S R,.

Example 3

The same finding as in example two, except that
the transverse process of T7 is posterior on the
left and most prominent in extension. Diagnosis:
group curve (T4-T10 N S R,) with a single so-
matic dysfunction (T7 F S R,) at the apex. Note:
Single somatic dysfunctions can occur within a
group curve. They are most common at the apex
(center) and the ends of a curve.

* INTERSEGMENTAL MOTION
TESTING

Intersegmental motion testing is another method
of determining the motion between two verte-
brae as one is moved on the other. This assists
in determining motion restrictions involved in
somatic dysfunction.

Intersegmental Motion Testing,
T1-T4
1. Patient position: seated comfortably, with

the hands on the thighs and the cervical spine
in neutral position.
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2. Physician position: behind and to one side
of the patient. The hand farther from the pa-
tient (the motion-inducing hand) is placed
on top of the patient's head. The position of
the other hand (the palpating hand) varies
with the motion being tested and is described
for the individual cases.

3. Technique:

a.

In evaluating flexion-extension, the
physician's palpating hand is placed so
that the fingers are oriented horizontally
and pointing away from the physician.
The pad of the third finger lies in the inter-
spinous space of the level being tested
(i.e., for testing TI, it lies in the interspi-
nous space between Tl and T2). The pads
of the second and fourth digits lie in the
interspinous spaces one level above and
one level below, respectively. The patient's
head is passively bent forward and back-
ward until motion is palpated at the level
in question, but not at the level below (Fig.
36-10). Note symmetry of flexion versus
extension at the vertebral level.

Interpretation: The dysfunction is named for

the direction (flexion or extension) where greater

motion is detected.

b.

To evaluate rotation, the physician places
one or two fingers on either side of the
spinous process, over the transverse pro-

Int
the di

C.

Int
the di

Note that

cesses of the vertebrae being tested. The
patient's head is bent forward or backward
(the direction in which least motion was
detected on flexion-extension testing)
down to the level in question. The pa-
tient's head is then rotated to the left until
full motion is palpated at the transverse
process in question (Fig. 36-11). This pro-
cess is repeated to the right. Note symme-
try of rotation right versus rotation left.

erpretation: The dysfunction is named for
rection of greater rotation.

To evaluate side-bending, the physician
places one finger on both sides of the spi-
nous process, between the transverse pro-
cesses of the level being tested and the
level below. The patient's head is bent for-
ward or backward (in the direction of least
motion) down to the level being tested,
then is bent laterally to both sides (Fig.
36-12). Side-bending is detected as sepa-
ration or approximation of the transverse
processes under the palpating fingers.
Note symmetry of right side-bending ver-
sus left side-bending.

erpretation: The dysfunction is named for
rection of greater side-bending.

side-bending on intersegmental

motion testing is greatly restricted by the ribs

« FIG. 36-10 Intersegmental motion testing, flexion-ex-
tension T1-T4.

* FIG
T1-T4.

. 36-11 Intersegmental motion testing, rotation,
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«FIG. 36-12 Intersegmental motion testing, side-bend-
ing, T1-T4.

and may be difficult to evaluate. In normal
spines or in group curves, side-bendingisin the
direction opposite the direction of rotation. In
type Il single-segment somatic dysfunctions,
side-bending occurs in the same direction as ro-
tation. The diagnosis of a side-bending limitation
relies primarily on the finding of asymmetric

motion 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 upper tho-
racic spine. The patient position is the same ex-
cept that the patient must sit up straight. The
positions of the palpating hand are the same.
However, the physician is positioned differently
with respect to the patient, and different tech-
niques are used to induce motion in the lower
thoracic spine. Only these differences are de-
scribed.

1. Patient position: as for intersegmental mo-
tion testing of the upper thoracic spine.

2. Physician position: behind and to one side
of patient. The hand closer to the patient
serves as the palpating hand. The other arm
is positioned so that the axilla rests on the
patient's near shoulder. The arm reaches

« FIG. 36-13 Intersegmental motion testing, rotation,
T5-T12.

across the patient's sternum and the hand
grasps the patient's far shoulder.
3. Technique:

a. Flexion is induced by applying a down-
ward and slightly anterior force to both of
the patient's shoulders.

b. Extension isinduced by applying a caudal
and slightly posterior force to both of the
patient's shoulders.

c. Rotation isinduced by rotating the shoul-
ders in the desired direction (Fig. 36-13).

d. Side-bending is induced by exerting a
caudal force to one shoulder (the side ipsi-
lateral to the desired side-bending), ac-
companied by a translatory force to the
opposite side.

Palpation and interpretation are identical to
those described for intersegmental motion test-
ing of the upper thoracic spine.
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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).

¢. 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
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.

position:  prone, with the
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*FIG. 37-1 Myofascial perpendicular stretch, thumb po- « FIG. 37-2 Myofascial perpendicular stretch, both
sition. For illustration, fingers point direction of push but hands in place.
are usually relaxed.

b. The fingers of the other hand are wrapped

Treatment of Superior Border of _
around the superior border of the trape-

TrapeZIUS zius, grasping the muscle border.
1. Patient position: prone, with the head c. The physician applies gentle traction on
turned to the side of most comfort. the trapezius while applying a downward
2. Physician position: standing at the side of counterpressure on the shoulder. The di-
the table and opposite the side being treated, rection of traction should be upward from
near shoulder level. the table and perpendicular to the muscle
3. Technique: fibers (Fig. 37-4).
a. The physician places his hand, which is d. The traction is held for 3 seconds and

closer to the patient's feet, over the pa-
tient's shoulder on the side to be treated.

gently released.

*F1G.37-3 Myofascial perpendicular stretch of trape- « F1G. 37-4 Myofascial stretch of trapezius, patient
zZius. prone.
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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.

Physician position: standing at the side to

be treated, slightly cephalad to the scapula.

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.

* FIG. 37-5 Myofascial stretch of trapezius, patient su-

Patient position: prone, with the head
turned to the side of greatest comfort.

pine.

* FIG. 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.

e FIG. 37-7 Parallel stretch of long muscle.
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Perpendicular Traction for Thoracic

Region

1. Patient position: lying on his side, the side
to be treated facing up. The hips and knees
are flexed 90 degrees.

2. Physician position: standing at the side of
the table and facing the patient.

3. Technique:

a. The physician places her hands around
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), separating it from the
spine.

C. The physician rocks her body backward
while simultaneously 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 with her
arms.

d. The physician can move her hands (and

body) caudad and cephalad to treat other
muscle groups.

Perpendicular Traction for the

Thoracolumbar Area

1. Patient position: lying on his side, the side
to be treated facing up. The knees and hips
are flexed 90 degrees.

*« F1G. 37-8 Perpendicular stretch, lateral recumbent.

2. Physician position: standing 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 being treated.
(2) The tips of the fingers are between the
spinous processes and
being treated.

the muscle

b. The physician rocks her body backward
while simultaneously applying a gentle
lateral and anterior traction 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 hands up or
down the back to treat other parts of the
paravertebral musculature.

Modification of Thoracolumbar
Technique

1. Patient position: same as described.

2. Physician position: same as described, ex-
cept the physician need not place her thighs
against the patient'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 patient) elbow against the
patient's axilla and the other elbow against

*« FI1G. 37-9 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,

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.
The physician's other hand is placed over
the inferior portion of the scapula and is
used to stabilize the patient.

Gentle traction is applied in a direction
perpendicular to the muscle fibers (Fig.
37-11).

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.

¢ FI1G. 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.

. 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).

. 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 |

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

* FIG. 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 Il

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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*F1G. 37-14 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. With this technique the area being treated

is in a direct line with the long axis of the

patient's upper arm (Fig. 37-16).

(1) If the patient's elbow is placed more
cephalad, the fibers being treated are
located more caudad.

(2) If the elbow is placed more caudad,
the fibers being treated are located
more cephalad.

* FI1G.37-15 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 repositioned
to treat another area.

Active Direct Technique lll: Scapula

This technique is good as an initial treatment to
facilitate general relaxation of the entire scapular
area.

1. Patient position: lying on his side, the side
to be treated facing up.

2. Physician position: standing 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
arm rests on her caudad arm.

b. The physician gently presses her sternum
against the patient's shoulder.

c. Using the weight of her upper torso
against the patient's shoulder, the physi-
cian gently pushes the scapula medially
and either superiorly or inferiorly (which-
ever motion is more free). The scapula is
held in this position.

d. The patient pushes his shoulder straight
up against physician's chest while she ap-
plies downward isometric resistive force.

e. The contraction 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
upper and middle thoracic region.

1. Patient position: supine.

2. Physician position: standing at the side of
the table near the patient's head, on the side
opposite that being treated.

3. Technique:

a. The patient grasps the wrist on the side
being treated with his other hand. He is
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The patient reaches toward [~
the fioor against isometric
resistance.

The patient pushes his elbow

Or—eul

toward the ceiling against
an isometric resistance.

T3 DoAL R, e

e FIG. 37-16 Localization of active myofascial treatment of the thoracic region.

e FIG. 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.

. The physician reaches across the table and

holds the patient's opposite wrist.

. 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.

. The physician provides an isokinetic

counterforce to this motion (Fig. 37-17).

. 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.
. The physician applies a passive stretch to

increase the rotation while stabilizing the
lower body at the opposite anterosuperior
iliac spine.

The technique is repeated three times,
with the physician providing increasingly
greater counterforce each time.
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CHAPTER

Muscle Energy of the Thoracic

Spine

Eileen L. DiGiovanna and Dennis |. Dowling

This 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 | GROUP CURVE (EXAMPLE
T1-T10 N S, 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

198

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 Il SINGLE-SEGMENT
SOMATIC DYSFUNCTION

Upper Thoracic Region (T1-T4)
(Examples T3 ES,R, or T3 FS,R))

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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* FIG. 38-1 Muscle energy treatment for a type | group
curve, convex right.

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.

¢ FIG. 38-2 Muscle energy treatment for an upper tho-
racic type Il somatic dysfunction.

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 FS. R or T7 E S, R)

1. Patient position: seated, with the feet on the
floor.

* FIG. 38-3 Muscle energy treatment for an upper tho-
racic type Il somatic dysfunction. The barriers to flexion
have been engaged, with left rotation and side-bending
of the patient's head.
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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 s flexed or extended to the mo-
tion barrier. Extension may be achieved by
asking the patient to sit up straight or to * FIG. 38-5 Muscle energy treatment for an extension
stick his abdomen out (Fig. 38-4). Flexion typ.e 1l sqmatic dysfun.ction of th.e middle and lower tho-
i i X i racic region. The barriers to flexion have been engaged,
lfS aChISV;Fq b}?I)ShZ‘),lnl\i t}.le pa}?enltd S}jmiﬂp with right rotation and side-bending of the patient.
orwar ig. 38-5). Motion shou e lo-
calized to the involved segment.

d. With the axilla or arm that is on the pa- 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. Ifthe 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
® FIG. 38-4 Muscle energy treatment for a flexion type

Il somatic dysfunction of the middle and lower thoracic ) times. . )
region. The barriers to extension have been engaged, j. A passive stretch is added after the last

with right rotation and side-bending of the patient. repetition.
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CHAPTER

Thoracic Counterstrain Techniques

Eileen L. DiGiovanna

Some 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.

201
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N PO tient's thighs on her thigh. Pressure is applied

T
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1 b‘svo‘*)\' cephalad as the knees are rotated toward the

side of dysfunction (Fig. 39-4).
* FIG. 39-1 Locations of anterior thoracic tender points.

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

* FIG. 39-2 Counterstrain technique for anterior tender
points: upper thoracic spine.

¢ FIG. 39-4 Counterstrain technique for anterior T10
tender point: knees rotated to side of tender point.
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* FIG. 39-5 Locations of posterior tender points: tho-

racic spine.

* FIG. 39-6 Counterstrain technique for posterior tender
points: upper thoracic spine.

* FIG. 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.

e 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

* FIG. 39-8 Counterstrain technique for tender point of
lower thoracic spine.
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point on the opposite side of the spinous pro-
cess. The head and neck are extended to the
involved segment (Fig. 39-6). Rotation and
side-bending will be away from the point.

MID-THORACIC SPINE (T3-T5)

. Patient position: same as described, except
the arms are extended over the head.

. Physician position: standing at side of pa-
tient opposite the side of the tender point.

. Technique: same as described (Fig. 39-7),
with slight rotation.

LOWER THORACIC SPINE (T6-L2)

Patient position: prone, arms extended
above head.

. Physician position: standing at side of pa-

tient opposite the side of the tender point.
The cephalad (with respect to the patient)
hand supports the patient's axilla on the side
of the tender point.

. Technique: Rotation and side-bending are

induced through 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 rotation of a spinous process that is already
rotated to one side. This relieves a tender point
directly on the spinous process.
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Facilitated Positional Release

Stanley  Schiowitz

Facilitated 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—T?
ES.R.

1. Patient position: seated.
. Physician position: standing behind and to

the side of the dysfunction (the left of the

patient).

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

205
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e FIG. 40-1 Facilitated positional release treatment for
thoracic superficial muscle hypertonicity; application of
compression at the left cervico-thoracic junction.

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 SR.), 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.

e FIG. 40-2 Facilitated positional release treatment for
thoracic superficial muscle hypertonicity; left side-bend-
ing added.

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.

e PRONE TECHNIQUE—T3 ESR,

1, Patient position: prone.
2. Physician position: standing beside the

table, opposite the side of the dysfunction.

e FIG. 40-4 A torsional motion is added, turning the
shoulder upward and creating compression, side-bend-
ing, and rotation.
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Technique:
a. The physician places the index finger of

his cephalad hand at the posterior trans-
verse process of T3. With the patient
prone, mild flattening of the thoracic ky-
phosis is usually created. If not, a pillow is
placed under the patient's head and neck.
. With his caudad hand, the physician
grasps the patient's shoulder over the ac-
romion process. With his hand on the su-
perior aspect of the shoulder girdle, he
pulls the shoulder, parallel to the table and
toward the patient's feet, until force is felt
at the monitoring finger (Fig. 40-3). This
creates right side-bending.

. Maintaining this force, the physician
straightens up, thereby pulling the pa-

tient's shoulder backward off the table,
creating right rotation.

d. These combined motions create compres-
sion, extension, side-bending, and rota-
tion up to the monitoring finger (Fig.
40-4).

e. The position is held for 3 seconds, then
released; the dysfunction is reevaluated.

This technique, with the patient in the prone
position, can be used to treat hypertonic muscles
of the thoracic region and upper lumbar region.
The physician places the index finger at the site
of hypertonicity and creates the same forces
down to the monitoring finger. For lower verte-
brae, the flattening of the region may be created
by placing a pillow under the abdomen.
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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 1l T1 SOMATIC
DYSFUNCTION (T1 S,
R,)—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.
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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

pounds of downward pressure toward the

physician puts approximately 5
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 TI
joint is reassessed.

* UPPER THORACIC TYPE I
SOMATIC DYSFUNCTION (T3 S,
R.)—PATIENT SEATED

1. Patient position: seated.
2. Physician position: standing in front of and
facing the patient.
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«FI1G.41-1T1 Somatic dysfunction (T1 S, R,), 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.

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).

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.

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).

The physician puts approximately 5
pounds of downward pressure with both
forearms on the patient's shoulders to-
wards the monitoring finger.

While maintaining the compression, the
patient's upper body is gently carried

CHAPTER 41 - STILL TECHNIQUES 209
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« FIG.41-2 Upper thoracic type Il somatic dysfunction
(T3 Sk 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 Il SOMATIC
DYSFUNCTION (T6 S.
R.)—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 non-
monitoring hand anterior and across to
hold 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 hand is upon the patient's right
shoulder).

The physician side-bends and rotates the
patient down to and toward the posterior
transverse process. The physician can fur-
ther exaggerate this if necessary until soft-
ening of the underlying tissue is noted.
Slight flexion or extension is added, de-
pending on the diagnosis of the dysfunc-
tion, finishing the position into the rela-
tive freedoms of the somatic dysfunction
(Fig. 41-3).

The physician puts downward compres-
sion with the contacts of the palm of his
(left) hand and (left) axilla that are on the
patient's shoulders until further soft tissue
is noted at the monitoring finger.

While maintaining the compression, the
patient's body is gently carried through
sagittal plane neutral and towards the flex-

DIDOWLING Do

i F1G. 41-3 Thoracic type Il somatic dysfunction (T6 S,

patient seated (physician posterior to patient).

ion or extension barrier, then through
neutral position and into the barrier direc-
tions (side-bending left and rotating left
in this case),

The patient's body is brought back to the
neutral position and the thoracic somatic

dysfunction is reassessed.

« LOWER THORACIC TYPE II
SOMATIC DYSFUNCTION (T9 S,
R.)—PATIENT SEATED (PHYSICIAN
ANTERIOR TO PATIENT)

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
at the posterior transverse process of the
somatic dysfunction by passing the moni-
toring hand beneath 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 palm of that hand contours to and
supports the patient's back in this region.
The physician places the forearm of his
opposite 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).

The physician rotates and side-bends the
patient's body towards the monitoring fin-
ger until tissue relaxation is noted. 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.

The physician puts approximately 5
pounds of downward pressure with the
arm on top of the patient's shoulder to-
the monitoring finger creating
compression (Fig. 41-4).

wards

While maintaining the compression, the
body is gently carried through neutral po-
sition and into the barrier directions (side-
bending left and rotating left in this case).

. The patient's body is brought back to the

neutral position and the thoracic somatic
dysfunction is reassessed.
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* FI1G. 41-4 Lower thoracic type Il somatic dysfunction
(T9 5. R,), patient seated (physician anterior to patient).

« LOWER THORACIC TYPE |l
SOMATIC DYSFUNCTION (T9 S,
R.)—PATIENT SEATED (PHYSICIAN
ANTERIOR TO PATIENT)
ALTERNATIVE

1. Patient position: seated.

2. Physician position: standing anterior to pa-
tient.

3. Technique:

a. The patient places the palms of both
hands on his lap and leans slightly for-
ward.

b. The physician reaches his hands beneath
both of the patient's axillae laterally, then
passes them behind the patient and then
places the pads of his index or middle fin-
gers of both hands at the transverse pro-
cesses either at or one segment below 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 contour
to and support the patient's back.

c. The patient's head and shoulders rest on
the physician's chest. The physician's
upper arm/shoulder on the side of the so-
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matic dysfunction make contact with the
patient's shoulder on that side.

d. The patient's body is rotated backwards
on the side of the posterior transverse pro-
cess by drawing the transverse process on
the opposite side forward. Side-bending
is created by the physician's arm on the
opposite side lifting the opposite axilla
upwards.

e. The physician draws the fingers and hand
toward himself creating flexion or exten-
sion. (The fingers on the same level as the
somatic dysfunction will create relative
flexion. When the fingers are below the
level of the somatic dysfunction, this will
create relative extension at the dysfunc-
tion level.)

f. The physician puts approximately 5
pounds of downward pressure with the
upper arm/shoulder that isin contact with
the patient's shoulder on the somatic dys-
function side.

g. While maintaining the compression, the
body is gently carried through neutral po-
sition, anterior pressure on the transverse
processes is released and the region is
brought into the barrier directions (rota-
tion and side-bending left in this case)
(Fig. 41-5).

h. The patient's body is brought back to the
neutral position and the thoracic somatic
dysfunction is reassessed.

LOWER THORACIC TYPE I
SOMATIC DYSFUNCTION (T8 S,
R.)—PATIENT LATERAL
RECUMBENT

. Patient position: lying on side with somatic

dysfunction side up.

. Physician position: standing beside the

table facing the patient.

Technique:

a. The patient's arm on the side of the so-
matic dysfunction is flexed and abducted
and the hand is placed on his or her own
neck.

b. The physician places his cephalad arm
(the one closer to the patient's head)
through the opening created by the pa-
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*F1G.41-6 Lower thoracic type |l somatic dysfunction
(T8 S, R,), patient side-lying (physician anterior to pa-

tient).
*FI1G.41-5 Lower thoracic type Il somatic dysfunction ) _
(T9 S, R,), patient seated (physician anterior to patient) upper body towards the direction of the
alternative. freedom of motion of the somatic dysfunc-

tion. Compression (approximately 5

. pounds of pressure) and side-bending are
tient's bent arm and places the palm and

fingers of that hand over the scapula on
that side.

c. The physician places the pad of his index
or middle finger of the other (caudad)
monitoring hand on the posterior trans-
verse process at the level of the somatic
dysfunction (the left finger contacts the

introduced by the physician using his
cephalad arm to push the patient's shoul -
der (right in this example) toward the pos-
terior transverse process by finishing the
positioning into the relative freedoms of
the somatic dysfunction. (Fig. 41-6)

f. While maintaining the compression, the

patient's right posterior T8 transverse pro-
cess 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).

Flexion or extension is added, depending
on the diagnosis of the dysfunction. If the
somatic dysfunction is a flexion dysfunc-

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 the scapula
up toward the patient's head and reverses
the flexion or extension (side-bending left
and rotating left in this case into the bar-
rier directions)

. The patient's body is brought back to the

neutral position and the thoracic somatic
dysfunction level is reassessed.

tion, the physician uses the hand on the

patient's shoulder and scapula to first in- « THORACIC TYPE | GROUP CURVE

troduce_ flex_lon of the splng to that Ieyel. SOMATIC DYSFUNCTION (T1:9 N
If the direction of the somatic dysfunction
SR R.)—PATIENT SEATED

is extension, then the physician initially
pushes the patient's shoulder posteriorly. 1. Patient position: seated.

e. By pushing the patient's shoulder poste- 2. Physician position: standing facing the pa-
riorly, the physician rotates the patient's 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 monitoring hand
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 introduces a downward

DIbowlLIMNG bD

*F1G.41-7 Thoracic type | group curve somatic dysfunc-
tion (T1-9 N S, R)), patient seated (physician anterior to
patient).
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pressure through the patient's shoulders
with slightly more pressure exerted on the
side of the group curve side-bending (phy-
sician's left arm pushes the patient's right
shoulder downwards in this example). Si-
multaneously, the physician's other arm
pushes the patient's other shoulder poste-
riorly creating rotation opposite to side-
bending (physician's right arm pushes the
patient's left shoulder posteriorly in this
example).

d. The patient is kept in neutral while the
physician puts bilateral compression
through the patient's shoulders towards
the group curve apex (Fig. 41-7).

e. While maintaining the compression, the
patient's upper body is gently carried into
the side-bending and rotation barrier di-
rections (side-bending left and rotating
right in this case).

f. The patient's body is brought back to the
neutral position and the group curve is
reassessed.

REFERENCES

Van Buskirk RL. A manipulative technique of Andrew Taylor
Still. 3 Am Osteopath Assoc 1996;96:597-602

Van Buskirk RL. The Sill Technique Manual. Indianapolis,
IN: American Academy of Osteopathy 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&rWilkins, 2003:
1094-1114
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CHAPTER

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

214

- 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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*F1G.42-1 PINS thoracic point patterns; 7, rhomboids/
serratus posterior superior; 2, paravertebral muscles; 3,
serratus posterior inferior; 4, trapezius.

(1) Nephrolithiasis (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 higher and more lateral position
in the rib cage,

The pattern of intervening pointsis gener-
ally straight (muscle pattern) but may be
slightly zigzag in following the course of
the knife-like serratus muscles.

2. Clinical Correlation:

a. Back pain
b. Rib pain
c. Flank pain

TRAPEZIUS

1. Technique:
a. The physician places the pad of his index

or middle finger laterally near the under-
side of the spine of the scapula. A finger
of the physician's other hand locates a sen-
sitive point medially near the spinous pro-
cess of T12.

. The pattern of intervening points gener-

ally follows the lateral border of the trape-
zius.

2. Clinical Correlation:
a. Back pain
b. Shoulder pain

REFERENCES

Dowling DJ. Progressive inhibition of neuromuscular struc-
tures (PINS) technique. J Am Osteopath Assoc 2000;100:
285-286, 289-298.
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CHAPTER

Thoracic Spine Thrusting

Techniques

Eileen L. DiGiovanna, Dennis |. Dowling, Barry S. Erner, and Paula D.

Scariati

This 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-
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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.
. Physician position: standing at the side of

the table opposite the side of the dysfunction.

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 .43 -1 High-velocity low-amplitude thrusting tech-
nique for upper thoracic somatic dysfunction.

c. The physician palpates the restricted seg-
ment and rests its posterior transverse
process on the thenar eminence of his ful-
crum hand (Fig. 43-2).

e. With 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 thrusting
hand, which rests on the patient's elbows.

f. The physician may exert a slight amount
of downward pressure to spring slightly
onto the somatic dysfunction tojudge the

*FIG. 43-3 Downward thrust on mid-thoracic segment.

* FI1G.43-2Hand placement for mid-thoracic high-ve-
locity low-amplitude thrusting technique.

accuracy of localization in preparation for
the thrust.

g. The patient is instructed to inhale deeply
and exhale completely.

h. At the end of full exhalation, the physician
exerts a rapid downward thrust through
the patient's arms into the transverse pro-
cess resting on his thenar eminence (Fig.
43-3). Controlled body weight is used as
the thrusting force onto the physician's
hand and forearm and through these to
the patient's body.

i. The somatic dysfunction is reassessed.

Note: This technique has the colloguial title of
"Kirksville Krunch" in honor of the first school of
osteopathy.

« LOWER THORACIC SOMATIC
DYSFUNCTION

1. Patient position: supine.

Physician position: standing at the side of

the table opposite to the side of the poste-

riorly rotated transverse process.
3. Technique:

a. The patient crosses his arms over his
chest. The upper arm is the arm on the
side of the posterior transverse process.

b. The physician palpates the restricted seg-
ment and rests its posterior transverse
process on the thenar eminence of his ful-
crum hand.
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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.

* 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- Alternative 2
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.

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.

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 arapid 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 « FIG. 43-5 Alternative thrusting technique for thoracic
thigh. spine somatic dysfunction, patient supine.
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A pillow is placed between the posterior
transverse process of the somatic dysfunc-
tion and the physician's bent knee for
comfort.

The patient is instructed to interlock his
fingers of both hands behind his neck.
The physician localizes the posterior
transverse process and places his knee on
it (with the right knee for a right-sided
lesion).

. 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.

The physician's arms rest firmly against
the patient's chest at the level of the ax-
illae.

The patient is asked to inhale fully, then
exhale completely.

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.

i-
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ment of the physician's knee may also
be used.
The somatic dysfunction is reassessed.

Alternative 3

1. Patient position: prone

2. Physician position:

standing beside the

table facing the patient.
3. Technique:

a.

h.

. The hands can be brought

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.

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.

together
slightly to reduce the stretch of the pa-
tient's skin.

The patient is instructed to inhale deeply
and exhale completely.

At the end of full exhalation, the physician
introduces the thrust.

. The physician's hand on the side of the

posterior transverse process exerts an an-
terior-downward-cephalad force .

The hand on the other side maintains a
slight counterbalance pressure or down-
ward-caudad force.

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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Exercise Therapy

o m

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

220

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.
¢. 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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FIG. 44-1 Thoracic stretch: forward bending. FIG. 44-3 Thoracic stretch: side-bending.

b. To increase stretch, raise your left arm 2. Instructions:

over your head and try to touch the top a. Fold your arms in front of your chest, each
of your right shoulder. hand holding the opposite elbow.

c. Hold for 5 to 15 seconds. Slowly return b. Slowly turn your head, then your neck,

to the upright position.
. Relax, rest, and repeat.
. To stretch the left side laterally, reverse

and then your back to the right, as far as
possible without pain. Do not change your
seated position.

the instructions. c. To increase stretch, with your right hand
pull your left elbow toward the right, in-
Rotation creasing the rotary motion (Fig. 44-4).

1. Patient position: seated, facing backward, d. Hold for 5 to 15 seconds. Slowly return

on an armless chair, with legs straddling the to the starting position.

seat. e. Relax, rest, and repeat.

* FIG. 44-2 Thoracic stretch: backward bending. * FIG. 44-4 Thoracic stretch: rotation.
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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

b.

d.

place that hand over your right shoulder.
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.

Maintain at maximum painless stretch for
5 to 15 seconds. Return to starting posi-
tion.

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.

Simultaneously raise both upper extremi-
ties off the table, including the hands, el-
bows, and arms (Fig. 44-6).

Hold for 5 to 15 seconds.

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

b.

palms down, raised over your head.
Simultaneously raise both upper extremi-
ties off the floor, including the hands, el-
bows, and arms (Fig. 44-7).

Hold for 5 to 15 seconds.

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.

Tilt your upper body to one side (Fig.
44-8). Hold for 5 seconds, then tilt upper
body to other side.

Return to starting position. Relax, rest,
and repeat.

* FIG. 44-6 Active upper back stretch: patient prone.
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* FIG. 44-7 Active upper back stretch: patient prone.

* 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.

* FIG. 44-8 Active upper back stretch: patient seated.
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e FIG. 44-9 Stretch for kyphosis.

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.

e FIG. 44-10 Stretch for kyphosis.
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*FIG. 44.11 Stretch for kyphosis using pole * FIG. 44-13 Scapular protraction.

2. Instructions:

2. Instructions: a. Raise your shoulders straight up, trying to
a. Raise your shoulders straight up, trying to touch your ears.
touch them to your ears (Fig. 44-12). b. Roll your shoulders forward, separating
b. Hold for 5 to 15 seconds. the shoulder blades (Fig. 44-13).
c. Slowly return to starting position. c. Hold for 5 to 15 seconds.
d. Slowly relax, rest, and repeat. d. Slowly relax, rest, and repeat.
Protraction Stretch Retraction Stretch
1. Patient position: standing, back upright, 1. Patient position: standing, back upright,
arms extended at sides. arms extended at sides.

e FIG. 44-12 Scapular elevation stretch (shrug). * FIG. 44-14 Scapular retraction.
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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
u FIG. 44-15 Scapular rotation. raise your arms away from the body (ab-
duct) to 135 degrees (Fig. 44-15).
b. Maintain this raised position.
Hold for 5 to 15 seconds.
. Relax, rest, and repeat.

Instructions:

a o

a. Raise your shoulders straight up, and try to
touch your ears.
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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.

s 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
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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-
aly 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-
pecialy 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 scoliosisis 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 |
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 muscul oskeletal 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
dextroscoliosisfromT4to T10. Therewassignif-

icant muscle tension in the area, most apparent
on the left. A somatic dysfunction was found at
T4-(T4FS,R,) and another at T8-(T8FS.R,).

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 severa
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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 exhal ation were noted
scattered throughout the lung fields. The tho-
racic spine was mildly kyphotic. There were sev-
eral somatic dysfunctions found: T1FS.R,,
T4FS R, and T10ES,R,. 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 al tender points were treated with
counterstrain techniques. She was given gentle
stretching and flexibility exercises. Shewas 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,
isastrongrisk 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 thisis certainly a con-
cern, it does not indicate that a patient with os-
teoporosis should not receive manipulation.
Gentlenessis 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-

233


www.Pthomegroup.com

Pt homegr oup

234 SECTION V « LUMBAR SPINE

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 ajelly-like substance,
the nucleus pulposus, surrounded by a fibrotic
ring, the annuiusfibrosis. 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 movesin 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 C5-C6 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 L5-S1 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 S|
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. Bilatera
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
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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 hipjoint 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. Thisangleisnormally
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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. Achillesvalgus, 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 hipjoints 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 iscommon 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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Evaluation of the

Eileen L. DiGiovanna

The 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.

e 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.

CHAPTER

Lumbar Spine

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).

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.

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 motionwill occur above
the waist.

Once the physician feels motion at the
ASIS, the patient isinstructed to stop mo-
tion.

The fluidity and amount of the motion is
noted. The angle of extension should ap-
proximate 60 degrees.

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).

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.

. The fluidity and amount of motion is

noted. The angle of side-bending should
approximate 40 degrees.

. The patient is instructed to return to an

upright, neutral position.

. 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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* FIG. 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.

FIG. 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 L4-L5
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 LI, 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: 1f 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

m FIG. 47-9 Lumbar rotoscoliosis testing in flexion.

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.
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CHAPTER

Myofascial Techniques

Eileen L. DiGiovanna and Toni Spinalis

This 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,

e 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.
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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).

. The patient is instructed to push his ankles

down toward the table and to hold this
contraction for several seconds.

The physician exerts a resistive force equal
to the patient's contraction, causing an iso-
metric contraction.

The patient relaxes and the physician in-
duces further side-bending by raising the
ankles further.

The process may be repeated several times
to relax the muscles.

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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. Physician position: standing at the side of

the table facing the patient.

. 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.

Physician position: standing at the side of
the table facing the patient.

. 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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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 | NEUTRAL (GROUP) CURVES

1

Patient position: Side-lying with concavity
of the curve toward the table; the posteriorly
rotated transverse processes are up.
Physician position: standing at the side of
the table facing the patient.

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-

246

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 Il FLEXED SOMATIC

2.

3.

DYSFUNCTION

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).

Physician position: standing at the side of

the table facing the patient.
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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* FIG. 49-1 Muscle energy treatment for a type | curve,
convex right.

popliteal space of the lower leg by the
physician. This places the somatic dys-
function into an extension barrier.

. The physician temporarily switches mon-
itoring hands so that the caudad (with
respect to the patient) hand is now moni-
toring the involved segment.

. 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.

. Further rotation and localization can be

achieved by directing the patient to grasp
the table edge behind his back with his
other hand.

. 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.

The physician again switches hands and
uses his cephalad hand to monitor the
level of the restriction.

The physician grasps the ankle of the pa-
tient's top leg and elevates it until the

* FIG. 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 Il 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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¢ FIG. 49-3A 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.

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).

The physician switches monitoring
hands so that the caudad hand is then on
the somatic dysfunction.

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.

The physician places his cephalad hand
on the patient's shoulder.

. Additional rotation is induced by having

the patient inhale and then exhale com-
pletely while simultaneously reaching to-
ward the floor.

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.

The physician again switches monitoring

* FIG. 49-3B Physician seated.

hands with now the cephalad becoming
and remaining the monitoring one.

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).

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.)

. The patient is directed to push his feet

toward the ceiling for 3 to 5 seconds.

. The physician provides isometric resis-

tance, creating a static contraction.

. The patient is directed to relax for 3 to

5 seconds typically, but may be slightly
longer if necessary

The physician engages a new motion bar-
rier by further lowering the patient's legs
toward the floor.

. The procedure is repeated at least three

times or until the somatic dysfunction is
improved.

. A passive stretch is given after the last

repetition.
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CHAPTER

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.

e 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 lliac 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

249
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» FIG. 50-1 Anterior lumbar tender points.

the table on the side of the tender point, with
one foot on the table.

tender point with slight rotation toward
3. Technique:

the tender point.

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 Anterior Tender Point

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.
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Facilitated Positional Release

Stanley Schiowitz

SUPERFICIAL MUSCLE
HYPERTONICITY (LEFT LOW BACK)

. Patient position: prone, with a pillow under
the abdomen. The pillow should be large
enough to cause flattening of the lumbar lor-
dosis.

Physician position: standing at the left side
of the table of the muscle hypertenicity (left).

. 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.

254

* SOMATIC DYSFUNCTION-

EXTENSION DYSFUNCTION (L4
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 fulentm 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.

* SOMATIC DYSFUNCTION-

EXTENSION (L4 ES,R,)

Alternate Technique

1. Patient position: Lying on the right side,
with both legs in full extension on the table.
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B FIG. 51-1 Facilitated positional release treatment for
the left low back, superficial muscle hypertonicity.

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.

- FACILITATED POSITIONAL RELEASE 255

. rio—s s Facilitated positonal release alternate treat-
ment 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.

SOMATIC DYSFUNCTION -

FLEXION DYSFUNCTION (L4 F
SRRR)

1. Patient position: prone, with a pillow placed
under the abdomen.

. 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.

The physician drops the patient's flexed
right knee and thigh off the table over his
left thigh.

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.

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.

With his right hand, the physician uses the
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- FIG. 514 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).
This position is held until the physician
feels articular release.

This position is held for 3 seconds and
then released; the dysfunction is reevalu-
ated.

e SOMATIC DYSFUNCTION-
FLEXION DYSFUNCTION (L4 F
SRRR)

Alternate Technique

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.

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.

. 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.

e LUMBAR TECHNIQUE FOR
DISKOGENIC PAIN SYNDROME

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

b.

C.

d.

of the disk herniation with his index
finger.

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.

The physician places his right hand on the
patient's right ankle.

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).

. 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.

. 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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Still Techniques

Dennis ]. 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 Il EXTENDED
SOMATIC DYSFUNCTION (L3 E S,
R.)—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).

258
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. 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).

. 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).

. 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).

. 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.

. 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).
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e FIG. 52-1A Lumbar type Il extended somatic dysfunc-
tion (L3 E S, 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.

e LUMBAR TYPE Il FLEXED SOMATIC
DYSFUNCTION (L3 F S, RR)—
PATIENT SUPINE

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-

DI LWL RG HO

e FIG. 52-1B Lumbar type Il extended somatic dysfunc-
tion (L3 E S, R,), patient supine. (Modification of physician
hand/arm position.)

CHAPTER 52'STILL TECHNIQUES 259

matic dysfunction (the left finger contacts
the patient's L3 right transverse process in
this example).

. 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).

. 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).

. 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).

. 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.

. 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

DIBCHANG DO

e FIG. 52-2A Lumbar type Il flexed somatic dysfunction
(L3 F S, RR), patient supine.
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® FIG. 52-2B Lumbar type |l flexed somatic dysfunction
(L3 F S, 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.

e LUMBAR TYPE | GROUP CURVE
SOMATIC DYSFUNCTION (L1-5 N
S. R)—PATIENT SUPINE

1. Patient position: supine.

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.

DI¥bonLng, e

® FIG. 52-3 Lumbar type | group curve somatic dysfunc-
tion (LI-5 N S, R,), 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.

e ALTERNATIVE LUMBAR TYPE 1|

GROUP CURVE SOMATIC
DYSFUNCTION (L1-5 N S,
R.)—PATIENT SUPINE

1. Patient position: supine.
. Physician position: standing facing the pa-
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tient on the side of the side-bending compo- c. The physician then places his arm beneath
nent of the group curve.
3. Technique:

the patient's bent knee from medial to lat-
eral, holds the patients thigh with that

a. The physician places the pad of the index hand, and places his shoulder against the

or middle finger of his monitoring hand
at the apex of the curve on the concave
side of the group curve by passing the

patient's knee (right arm beneath the pa-
tient's right knee; right shoulder against
the right knee).

monitoring hand beneath the patient's d. The physician rotates the leg internally by
back (the left finger contacts the patient's pushing the knee medially and directing
right L3 transverse process in this exam- the lower leg laterally. This side-bends the
ple). The palm of that hand contours to patient's body toward the group curve's
and supports the patient's back in this re- concavity and rotates the lumbar vertebrae
gion. toward the opposite side for further tissue
The physician grasps the patient's knee on relaxation.
the side of the side-bending and flexes the e. The physician puts approximately 5
hip and knee to approximately 90 degrees pounds of downward pressure toward the
(the physician's right hand holds the pa- floor with the shoulder on top of the pa-
tient's right leg in this example) or until tient's knee through the femur and toward
motion is localized to the monitoring fin- the monitoring finger (Fig. 52-4).
ger and there is soft tissue relaxation. 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
Still. ] Am  Osteopath Assoc 1996;96:597-602.

Van Buskirk RL. The Still Technique Manual Indianapolis,
IN: American Academy of Osteopathy, 1999.

Van Buskirk RL. Treatment of somatic dysfunction with an

osteopathic manipulative method of Dr. Andrew Taylor
Still. In Ward RC, ed. Foundations jor Osteopathic Medi-
cine. Philadelphia: Lippincott Williams & Wilkins, 2003:
1094-1114.
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¢ FIG. 52-4 Alternative lumbar type | group curve so-
matic dysfunction (L1-5 N S, R), patient supine.
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PINS Techniques

Dennis |. 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.

262

CHAPTER

e 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

e 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-
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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:
Back pain

Lumbar disc herniation
Flank pain

& n T

Nephrolithiasis (can mimic or be related
to renal calculi)

e ILIOCOSTALIS
1. Technique:

» FIG. 53-1 PINS lumbar point patterns; 1, quadratus a. The physician places the pad of his index

lumborum; 2, latissimus dorsi; 3, paravertebral muscles; or middle finger near the medial iliac crest.

4, iliocostalis. A finger of the physician's other hand lo-
cates a sensitive point laterally on the
twelfth rib.

. The pattern of intervening points gener-

ally follows the lateral border of the ilio-

volves the lumbar, thoracic, and upper ex- b
tremity regions.

2. Clinical Correlation: costalis muscles but may be more medial.

a. Back pain 2. Clinical Correlation:
b. Rib pain a. Back pain

c. Shoulder pain b. Rib pain

d. Shoulder restriction

REFERENCES
e PARAVERTEBRAL MUSCLES

Dowling DJ. Progressive inhibition of neuromuscular struc-
1. Technique: tures (PINS) technique. ] Am Osteopath Assoc 2000;100:
a. The physician places the pad of his index 285-286, 289-298.
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CHAPTER

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-
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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

. Patient position: lateral recumbent position

with the posteriorly rotated transverse pro-

cess up.

. Physician position: standing facing the front

of the patient.

Technique:

a. The method is the same as in the tech-
nique just described, except that the pa-
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m FIG. 54-1 High-velocity low-amplitude thrusting technique for
the lumbar spine.

tient's superior leg is dropped off the table into
full hip flexion. This leg is then locked between
the physician's legs and maintained in full hip
flexion, b. Localization and thrust are the same as
in the first technique.

m 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 patient's 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 patient's upper
torso in the same direction as the poste-
riorly rotated transverse process by pull-
ing on the patient's 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 patient's 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 physician's other arm is placed
against the patient's 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 patient's
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.
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Exercise Therapy

CHAPTER

Stanley Schiowitz and Albert R. DeRubertis

Low back pain is the single most common
cause of work absenteeism in the United States.
Approximately 70% to 80% 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
tility)?

strengthening (contrac-

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.
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- 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.
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* FIG. 55-1 Upper abdominal strengthening exercise. * FIG. 55-2 Rotary abdominal strengthening exercise.

2. Instructions: e. Relax, rest, and repeat.
a. Tighten your abdominal muscles and

maintain your back flat against the floor. e LOWER BACK MUSCLES STRETCH
b. Raise your left leg off the floor 6 to 8

inches. Maintain both knees in their Exercise 1

slightly flexed position (Fig. 55-3).
1. Patient position: seated on edge of chair,

both feet flat on floor.

2. Instructions:

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. 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.

Exercise 2

1. Patient position: supine on floor, both
hands over the head and firmly holding onto
a solid structure.

Relax, rest, and repeat.
2. Instructions:

a. Tighten your abdominal muscles, keeping Caution: Discontinue ij dizziness or lightheaded-
your back flat against the floor. 1ess  0ccurs.

b. Flex both knees to 45 degrees. Now raise
both feet 6 to 8 inches off the floor (Fig. Exercise 2
55-4).

1. Patient position: seated on the floor or a
table with both legs extended.

c. Hold this position for 5 to 15 seconds.

d. Slowly lower both feet to the floor.

* FIG. 55-3 Lower abdominal strengthening exercise, * FIG. 55-4 Lower abdominal strengthening exercise,
one leg raised. both legs raised.
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¢ FIG. 55-7 Lower back muscle rotary stretch, legs ex-
tended.

* FIG. 55-5 Lower back muscle stretch, seated on chair. 2. Instructions:

a. Bend your right knee up, cross it over your
left leg, and place the right foot flat on the

2. Instructions: floor, close to the left knee.
a. Lean forward and grasp your shins with b. Grasp your right knee with your left hand
each hand. and slowly pull it toward the left side of
b. Pull your trunk into further forward bend- the floor. Keep your shoulders flat on the
ing by bringing your hands down your floor (Fig. 55-7).
legs (Fig. 55-6). c. This will create a right low back rotary
c. Feel stretch in the lower back. Hold for 5 stretch. Hold for 5 to 15 seconds.
to 15 seconds. Slowly return to the start- d. Release right knee, relax, and repeat.
ing position. e. For left low back rotary stretch, reverse
d. Relax, rest, and repeat. the knee and hand instructions.
Rotary Stretch Exercise 2
Exercise 1 1. Patient position: supine, both hips and
1. Patient position: supine, arms and legs ex- knees bent, feet together and flat on the floor.
tended.

¢ FIG. 55-8 Lower back muscle rotary stretch, hips and
* FIG. 55-6 Lower back muscle stretch, seated on floor. 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.

e 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.
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* 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.

e 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.


www.Pthomegroup.com

Pt homegr oup

270 SECTION V « LUMBAR SPINE

. FIG. 55-11 Pelvic tilt. « FIG. 55-13 Lumbar flexibility—extension (cat back).

aggerating the lumbar lordosis (Fig.
2 Instructions: 55-13).
a. Flexion: (4) Hold this position for 5 to 15 seconds.
(1) Drop your head down between your Return to starting position.
arms, looking toward your thighs. (5) Relax, rest, and repeal the entire exer-
(2) Arch your back upward and try to cise.
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:

Note: Try to maintain your abdominal mus-
cles in a flattened, mildly contracted position
throughout the exercise.

Lumbar Flattening

1. Patient position: kneeling, buttocks resting
on heels.
2. Instructions:

(1) Bring your head back into full head a. Bring both fully extended arms forward.
and neck extension. Touch both palms to floor, bringing your
(2) Arch your back down toward the chest parallel to floor.
floor. Try to bring your buttocks to- b. Contract your abdominal muscles while
ward your head. pushing both arms forward. This should
(3) Try to achieve full back extension, ex- bring your chest against your knees (Fig.
55-14).

+ FIG. 55-12 Lumbar flexibility—flexion (cat back) + FIG. 55-14 Lumbar flattening stretch.
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« FIG. 55-15 Full body stretch.

¢. Maintain maximum stretch for 5 to 15 sec-
onds. Return to starting position.
d. Relax, rest, and repeat.

Full Body Stretch (Flatten All Curves)

1

2.

Patient position: supine, arms fully ex-
tended overhead, legs fully extended down-
ward.

. 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.

ANTERIOR PELVIC MUSCLE
STRETCH

. Patient position: prone, legs extended, arms

at sides.

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.
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« FIG. 55-16 Anterior pelvic muscle stretch.

BACK EXTENSOR MUSCLE
STRENGTHENING

. Patient position: prone, arms fully extended

upward, legs fully extended downward. Two
pillows are placed under the abdomen.

. 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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* FIG. 55-18 Back extensor muscle strengthening, right e FIG. 55-21 Back extensor muscle strengthening, all
arm and right leg raised. extremities 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.

e 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

* FIG. 55-19 Back extensor muscle strengthening, both low back flat on the table.
arms raised. 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).

* FIG. 55-20 Back extensor muscle strengthening, both
legs raised.

* FIG. 55-22 Psoas muscle stretch, assisted.
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* FIG. 55-24 Hamstring muscle stretch, seated.

e FIG. 55-23 Psoas muscle stretch, unassisted.

d. Hold maximum painless stretch for 5 to farther down the left leg to increase the

15 seconds. Return both legs to the table stretch to maximum (Fig. 55-24).
in full extension. c. Hold this position for 5 to 15 seconds.
e. Relax, rest, and repeat. Return to the upright position.

d. Relax, rest, and repeat.

Psoas Stretch—Unassisted e. To stretch the right side, reverse instruc-

1. Patient position: supine on edge of table or tions.

bed, so that side to be stretched can drop off
toward the floor (right side).
2. Instructions:

Supine Stretch

a. Bend your left hip and knee to chest. Hold 1. Patient position: supine, hips and knees

them firmly against your chest. Keep your flexed, both feet flat on the floor.
low back flat on the table. 2. Instructions:

b. Drop your right leg off the table toward a. Flex the hip to be stretched toward your
the floor. Allow its weight to create stretch. chest. Then extend that leg fully toward

c. For additional stretch, a 3- to 5-pound the ceiling. Bend your toes down toward
weight can be added at the ankle (Fig. 55- your body. Hold in maximum painless
23). stretch.

d. Hold the maximum painless stretch for 5 b. Bring both hands or a towel around and
to 15 seconds. Return both legs to the behind the extended knee or thigh. Slowly

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 * FIG. 55-25 Hamstring muscle stretch, supine.
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pull your thigh toward your chest. Maintain c.

full leg extension (Fig. 55-25).

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

m FIG. 55-26 Hamstring muscle stretch, standing.

1. Patient position: standing near a table or other
firm support. Support must be of sufficient height
to allow stretch.

2. Instructions:

Place the heel of the foot to be exercised on

a.
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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CHAPTER

Practical Applications and Case

Histories

Stanley Schiowitz and Eileen L. DiGiovanna

Pain 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.

e 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
These must include abdominal
strengthening, paravertebral muscle stretching,
lumbar flattening, and psoas and hamstring
stretching.

exercises.

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.

e HERNIATION OF
DISC

INTERVERTEBRAL

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.

e SPINAL STENOSIS

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 SI. 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.

e SPONDYLOLISTHESIS AND
SPONDYLOLYSIS

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 ofa 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 Sl. (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.
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+ 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.

Spinous
ProCess
/) >
’IJI' (=

« 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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e CASE 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 SI.

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 T8-T9, 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.

Discussion

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.

e CASE 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 SI.

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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CHAPTER

Pelvic and Sacral Anatomic

Considerations

Stanley  Schiowitz

e 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.

e 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.

e PELVIC MOTIONS

The pelvis moves as a single unit whose gross
motions are initiated by the motions of other

285
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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

.
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* 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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# FIG. 57-3 Pubic shear and torsion in walking (top), corresponding to the position of the weight-bearing ilium as
the stance leg moves from heel strike to toe-off (bottom).

Sacrat Motion of the Ilium

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 S
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. i
\!

The axes of sacral motion on the ilium are u

."
[
|
|

]
]
|
L

shown in Figure 57-4. . .
Th led . £ . q1 | - FIG. 57-4 Axes of motion of the sacrum on the ilia.
.e coupled motions o rot«?mon an ate.ra /, vertical axis; 2, right oblique axis; 3, respiratory axis;
bending of the sacrum are variable, depending 4, sacroiliac axis; 5, iliosacral axis; 6, left oblique axis; 7,

somewhat on how those movements are initi- 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.

Neutral

A. Lateral view

R Neutr.il L K

B. Anterior view

L Neutral R L

Anteriorly L K
tated

Anteriorly R L

llial Motions on the Sacrum

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,

Posteriorly  t

rotated _ 4

Posteriorly R
rotatee

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.
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located at the inferior pole of the lower sacral 1. Caliper motion (with flexion-extension of
articulation (Fig. 57-5). sacrum) (Fig. 57-8A).

2. llial translatory motions on the sacrum occur 2. Torsional motion (with swing-tilt of swing
in a superoinferior direction (Fig. 57-6). leg) (Fig. 57-8B).

3. llial translatory motions on the sacrum 3. Superoinferior translatory motion (with one-
occur in an anteroposterior direction (Fig. legged weight-bearing) (Fig. 57-8C).
57-7).

e THE PELVIS DURING PREGNANCY

Pubic Motions During vaginal delivery, the sacrum undergoes a

The pubic motions are as follows: process called nutaiion (nodding) that facilitates

Neutral R Superior®

S

Anterior view

| Neutral R L Q Superior R t Inferior R

Posterior view

Neutral 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

Anterior view

\7’ R F'osk‘nuél

Neutral

Anterion

Lateral view

+ FIG. 57-7 Anteroposterior translatory motion of the innominate on the sacrum. The left side is illustrated.
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N/ Zope W

B FIG. 57-8 Pubic motions. (A) Caliper motion. (B) Torsional motion. (€) Superoinferior
transiatory motion.

- FIG. 57-9 Sacral movements during vaginal delivery. (A) Counternutation. (B) Nutation
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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.

e PELVIC SOMATIC DYSFUNCTIONS

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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CHAPTER

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 60%, 25% is in double
stance. The remaining 40% 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
80% of the force, whereas in the second half of
the swing, muscles contribute 80% 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.

293
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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.

e GAIT EFFICIENCY

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.

e PELVIC MOTION

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.

* ASYMMETRIC MOTION

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.

e NEUROLOGIC GAIT PATTERNS

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.

* MUSCULOSKELETAL GAIT
PATTERNS

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.

e PEDIATRIC GAIT PATTERNS

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.

e GAIT PATTERNS IN LOW BACK
DYSFUNCTION

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.

e GAIT PATTERNS IN LOWER
EXTREMITY DYSFUNCTION

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.

Postural Balance

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

Genetic tendencies
Mental status
Pregnancy

Obesity

Loss of muscle tone

R A

Disease processes such as osteoporosis or
polio

10. Congenital anomalies

Kyphosis

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.

Thoracic Flattening

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.

Lordosis

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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Cervical Lordosis

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.

Lumbar Lordosis

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.

Lumbar Flattening

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.

e SCOLIOSIS

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 1V,
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.

Short Leg Syndrome

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.

Diagnosis
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 leglength 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.

Physical Manifestations

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.

Treatment

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=5 ¢

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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CHAPTER

Evaluation of the Pelvis

Dennis ]. 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.

e 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.

304

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.

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.

. 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.
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* FIG. 59-1 Relationship of pelvic structures on static
examination, patient standing.

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.

e 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-

b.

ferior aspect of the PSIS bilaterally.

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.

As the patient is flexing forward, the phy-
sician observes the movement of the PSIS
as the ilium moves on the sacrum.
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.

Restriction on one side causes the iliosa-
cral joint to lock prematurely on that side,

e FIG. 59-2 Static examination, standing flexion test.
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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.

MOTION TESTING (STORK TEST)

. Patient position: standing, barefoot, with
the feet parallel and 6 to 8 inches apart.

. 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.

STATIC EXAMINATION

. Patient position: supine.
. 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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e 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.

. Anterior superior iliac spines (ASIS)

)

(2)

(3)

(4)

M

(2)

(3)

The ASIS is a bony protuberance on
the anterior portion of the ilium (Fig.
59-5).

The physician places the pads of his
thumbs under the ASIS bilaterally.
With his eyes directly over the pelvic
region, the physician evaluates the
relative position of the ASIS (superior/
inferior, ventral/dorsal) to each other.
Asymmetry of position may indicate
ilial dysfunction. The diagnosis is
named according to the side on which
the standing flexion test is positive

. Medial malleoli

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).

The physician evaluates the relative

positions of the malleoli (caudal/ceph-

alad).

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

_Anterior superior
/L iliac spines

____Pubic tubercles

___Ischeal tuberosities

* 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.

. 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.

e 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.

The patient flexes both of his knees and

places his feet flat on the table.

The patient elevates his buttocks off the

table then lowers them back onto the

table.

The physician extends the patient's legs

to their full length and notes the relative

position of the medial malleoli.

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-

* FIG. 59-8 Hip flexion with external rotation, abduc-
tion, and extension of the hip and knee.
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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

¢ FIG.59-9 Hip flexion with internal rotation, abduction, PSIS.
and extension of the hip and knee. c. The physician hooks his thumbs medially

along the PSIS and brings his pads into
the sacral sulci bilaterally (Fig.59-10).

tive to its original position and to the d. The physician evaluates the relative depth

other side. of the sulci by two means:
9) IRepeats the procedure for the other (1) By palpating the depth of each sulcus
¢ Th ei o h | ) by thumb position.
’ e physician notes the fotal excursion (2) By lowering his eyes to the level of the
each medial malleolus appeared to have . X .
dergone during the procedure sulci for visual evaluation of depth.
un
8 . 5. Ischial tuberosities

g. A smaller amplitude of malleolar excur- The phvsician direct] | hese 1
sion on one side indicates dysfunction of & e physician directly palpates these low-

the iliosacral joint on that side ermost components of the innominates
h. Note: The physician should flex both sides

equally. Inequality of motion testing may

near the gluteal folds and compares
heights.

produce erroneous results. (1) A cephalad ischial tuberosity may in-
i. The action of flexion, along with internal dicate an anterior rotation or superior
or external rotation, changes the orienta- shear of the innominate on the same
tion of the ilium relative to the sacrum side.

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.

e STATIC EXAMINATION—PATIENT
PRONE

1. Patient position: prone.

2. Physician position: varies according to the
region examined * FIG. 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

* FIG. 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 AslS Asls 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.

REFERENCES

Bourdilion JF A torsion free approach to the pelvis. Manual
Med 1987;3:20-23.

DiGiovanna FL. Schiowitz S. An Osteopathic Approach to Di-
agnosis and Treatment. 2nd ed. Philadelphia: Lippincott-
Raven, 1997.

Dowling DJ. An lllustrated Guide lo OMT of the Neck and
Trunk. Self-published. 1985.

Fryette HH. Principles of Osteopathic Technique. Carmel, CA:
Academy of Applied Osteopathy, 1959.

Greenman PE. Innominate shear dysfunction in the sacroiliac
syndrome. Manual Med 1986;2:114-121.

Kapandiji IA. The Physiology of the joints, vol. 111. The Trunk
and Vertebral Column. New York: Churchill Livingstone,
1974.

Kappler R. Lecture notes. Chicago: College of Osieopathic
Medicine, 1975.

Kennedy 11. Unilateral sacroiliac dysfunction. 1975 Yearbook
of Selected Osieopaihic Papers In: Hewitl R. ed. Colo-
rado Springs: American Academy ol Osteopathy, 1975.

Kidd R. Pain localization with ihe innominate upslip dys-
function. Manual Med 1988;3:103-105.

larson NJ. Physiologic movement of the sacrum. Read before
ihe Chicago College of Osteopathic Medicine. February
1984

Mitchell FL Structural pelvic function 1965 Year Book of Se-
lected Osteopathic Papers, vol. 11. In: Bames M, ed. Carmel,
CA: Academy of Applied Osteopathy, 1965:178-199.

Mitchell FL Jr. Moran PS, Pruzzo NT. An F.valuation and
Treatment Manual of Osteopathic Musde Energy Proce-
dures. Valley Park. MO: Mitchell, Moran, and Pruzzo As-
sociates, 1979.

Mitchell FL Jr. Mitchell PGK. The Musde Energy Manual.
volume 111: Evaluation and Treatment of the Pelvis and Sac-
rum. East Lansing, MI: MET Press, 1999.

Moore KL. Clinically Oriented Anatomy. Baltimore: Wil-
liams & Wilkins, 1980.

Northup TL. Sacroiliac lesions primary & secondary. Acad-
emy of Applied Osteopathy Year Book. 1943-1944. Ann
Arbor: Academy of Applied Osteopathy, 1943:53-54.

Schwab WA. Principles of manipulative treatment: The low
back problems. Academy oj Applied Osteopathy 1965 Yeai-
book of Selected Osteopathic Papers, vol. 1. In: Bames M.
ed. Carmel, CA: Academy of Applied Osteopathy, 1965:
65-69

Sutherland WG. The Cranial Bowl Mankaio, MN: Free Press,
1936.

Warwick R, Williams PL Gray's Anatomy, 35th British Edi-
tion. Philadelphia: W.B. Saunders, 1973.


www.Pthomegroup.com

Pt homegr oup

CHAPTER

Evaluation of the Sacrum

Dennis |]. Dowling

The 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.

e 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

4.

ilium and then halving the distance will
give the location of the sacral crest.

The crest will be a series of bumps and
will lead to the sacral hiatus.

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.

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.

It may be barely wide enough for the
placement of the tip of the fifth finger
The sacral cornu, slight bumps, are lo-
cated to either side of the hiatus and are
oriented towards the patient's coccyx
The sacral hiatus is a site of injecting anes-
thetic to administer a "saddle" block.

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 54 and S5.

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.

313
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* FIG. 60-1 Relationship of pelvic structures on static
examination, patient standing.

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
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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.

e MOTION TESTING (SEATED
FLEXION TEST)

Patient Seated-Seated Flexion Test

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.

e MOTION TESTING (OTHER TESTS
OF SACROILIAC JOINT
DYSFUNCTION LATERALITY)

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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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.

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.

b.

The physician stands at the side of the
table facing across the patient's body.
The physician places his hands trans-
versely across the patient's lumbar spine.
Gentle pressure is exerted downward
through the lumbar spine (Fig. 60-6).

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

« FIG. 60-7 Test for sacral mobility during respiration.

base moves posteriorly during inhalation
and anteriorly during exhalation,
The physician monitors sacral motion
during inhalation and exhalation, with at-
tention to asymmetric movement.

. Sphinx test

a. The physician stands at the side of the a. The physician stands to one side of the
table facing across the table. patient and places his thumbs on the infe-
b. The physician's cephalad hand is placed rior lateral angles (ILAs) on both sides
over the sacrum with the thenar and hypo- b. The physician should position himself so
thenar eminences at the sacral base and that his dominant eye is closer to the table
the fingenips at the apex. The other hand and patient and is over the patient's mid-
is placed over the first hand in the oppo- line and distal to the sacrum.
site direction (fingertips above the sacral c. The physician notes the relative position
base). The physician should stand com- of the ILAs.
fortably with elbows flexed (Fig. 60-7). d. The patient is instructed to raise his upper
c. The patient takes a deep breath. The sacral 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.

e MOTION TESTING—L5 DIAGNOSIS

The findings for L5 affect the specific diagnosis
of a sacral dysfunction. Patient and physician
positions vary as to the test applied.

» FIG. 60-6 Spring test, patient prone.
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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
transverse processes anteriorly and notes

physician alternately presses the

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
transverse processes toward the patient's

physician alternately pushes the
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.

e INTERPRETATION

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
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- FIG. 60-9A Bilateral sacral flexion dysfunction.
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- 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———Ior short. Somatic dysfunctions
are pathological. Other typical findings are al-
ways pathological. Backward sacral rotations,
which consist of right-on-left (R on 1) 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
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« FIG. 60-10 Torsional axes.
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- 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 i
torsions have an axis that has a superior portion Led %_ M | ==k
lhat is located opposite to deep sulcus. The back- ::c"r;t.eral f e —
ward torsions have the axis that appears to go flexion "\
through the deep sulcus. In either case, the axis \
is actually physiological and remains functioning f
because of the existing restriction on the oppo- ([
site side. The positive seated flexion lest, or other 0 i N
tests of laterality (sacral mobility or rock), occurs Neutral — : =2
opposite to ihe axis (Fig. 60-11). { )
Unilateral sacral shears, also known as unilat- \ //
eral sacral flexions, have complicated axes that 7]
are still undergoing debate. However, the find- > L
ings of deep sulcus and posterior ILA on the Right il o
same side are quite typical (Fig. 60-12). The unilateral [ i —T= W_
seated flexion test also occurs to the same side if;i{.“:,‘,, L ) I }

and the sacroiliac dysfunction is ipsilateral.

Clinically, there are typical findings that
occur. There are some common counterstrain

/
e
= e

- FIG. 60-12 Unilateral sacral flexion.
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TABLE 60-1

STATIC FINDINGS TESTS
ILA Deep Shallow L5 Seated 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 11JA 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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Muscle Energy

Dennis |]. Dowling and Lisa R. Chun

This section describes muscle energy tech-
niques for sacrum and pelvic somatic dysfunc-
tions.

e PELVIC DYSFUNCTIONS

Anterior lliac-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.

CHAPTER

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 lliac-lnnominate-Pelvic
Dysfunction

1.
2.

Patient position: prone

Physician position: standing on the oppo-
site side of the table as the dysfunction, facing
the patient's head.

. 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.

323


www.Pthomegroup.com

Pt homegr oup

324 SECTION VI - PELVIS AND SACRUM

+ 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.

L.

j-

The procedure is repeated at least three
times or until improvement of the somatic
dysfunction.
A passive stretch is introduced after the
last attempt.

Superior lliac-lnnominate-Pelvic
Shear

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.

Physician position: standing at the foot of

the table, facing the patient and more to the
side of the superior innominate.

. 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.

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.

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).

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.

The physician then maintains traction on
the lower limb position.

The patient is directed to inhale deeply
and then to cough sharply.
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.

The procedure may be repeated if neces-
sary.
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* FIG. 61-3 Muscle energy technique for superior iliac-
innominate-pelvic shear.

Inferior lliac-lInnominate-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-
with the other hand
placed on both the ischial tuberosity and

functional side,

the posterior superior iliac spine of the
dysfunctional side.

With the patient relaxed, the physician lat-
erally distracts the innominate bone.
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).

The physician then instructs the patient to
inhale deeply and exhale completely.

the cephalad
force on the distracted innominate during

The physician maintains

the inspiratory phase of the patient's inhal-
atory respiratory cycle.

. During the expiratory phase of the pa-

tient's respiratory cycle, the physician in-

CHAPTER 61
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* FIG. 61-4 Muscle energy technique for inferior iliac-
innominate-pelvic shear.

g-

creases the cephalad force on the dis-
tracted innominate,
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

. With his non-monitoring hand, the physi-

cian flexes the patient's involved hip until
motion is felt at the monitoring finger.
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.

The physician places the patient's flexed
knee against the anterior aspect of his
shoulder.

The patient is instructed to attempt to
straighten the flexed hip The amount of
force should be sufficient and localized to
the monitoring finger.
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«+ FIG. 61-5 Muscle energy technique for inferior pubic
dysfunction.

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).

+ FIG. 61-6 Muscle energy technique for superior pubic
dysfunction.

. 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.

g. After 3 to 5 seconds, the patient is in- . The physician supports the patient's
structed to discontinue the attempt and hanging extended leg with his own leg.
to relax. . The physician places the palm of his non-

h. The physician instructs the patient to monitoring hand on the anterior thigh of

relax for 3 to 5 seconds, while maintaining
both hip flexion and the cephalad force at
the ischial tuberosity.

. 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.
The procedure is repeated at least three
times or until improvement of the somatic
dysfunction.

Superior Pubic Dysfunction

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

the patient's hanging leg.

. The patient is instructed to attempt to

raise the extended leg upward with suffi-
cient force to maintain localization.

. The physician resists using isometric

force, creating a static contraction for 3 to
5 seconds (Fig. 61-6).

. The patient is instructed to relax for 3 to

5 seconds.

. 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.

Abduction (Open) Pubic Dysfunction

1. Patient position: supine, hips flexed and
knees flexed to 90 degrees: lying closer to
one side of the table than the other.

on the anterior superior iliac spine contra-
lateral to the dysfunctional side
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Physician position: standing at the side of
the table to which patient is closest and facing
the patient.

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

2.

knees flexed to 90 degrees.
Physician position: standing at the side of
the table facing the patient.

. 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 aspec