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Osteopathy is the name of
that system of the healing art
which places the chief emphasis
on the structural intégrity of the
body mechanism as being the
most important single- factor to
maintain the well-being of the
organism in health and disease
dnd ecomprehends and embraces
all branches of the healing art as
taught in colleges of osteopathy
recognized by the American Os-
teopathic Assoclation,
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Osteopathy is a reform in medicfdel teaching,
mostly manipulative. Osteopathy includes all the
proven methods to ald nature. It is not drugless.

Osteopathic technique. - A definite and specific
form of treatment, applied to a certain class of
lesions, Leon Page 19&5
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PREFACE TO FOURTH EDITION.

This work has now been before the profession three vears
and the fact that in that time this fourth edition has become
necessary, is gratifying evidence of the kindly favor with which
it is received. The present is a reprint, excepting a few slight
changes, of the third edition, and presents the subject from the
author's viewpoint, which is so well set out in the following
excerpt from the preface to the first edition:

“Tt must be understood at the outset that the work is de-
signed primarily for the student who is but beginning to be in-
terested in the new method of healing. Hence to those who
are already practitioners of that method the matter contained
in the following pages may not seem particularly new nor satis-
fying in the way of suggesting ideas of an immediately practical
nature. Yet we are not without hope that even to the latter
clazs there are many points of interest which will help to throw
light upon some of the many vexing problems that continually
arise in the experience of the busy practitioner.

“Neither should it be assumed that the work isintended to
treat exhaustively of the numerous questions of theory that are
associated with the science. That is entirely beyond the scope
of a work that is prepared especially for him who, under the eir-
cumstances of a comprehensive curriculum of study, crowded
into a period of time all too short, must of necessity limit his
reading in all subjects to those texts which give but a compara-
tively brief treatment. This work, therefore, is rather but an
outline of the various subjects that are most closely related to
the fundamentals of the science, with suggestions as to the diree-
tion further investigation should take.

“The various subjects outlined and the manner of their treat-
ment are the result of the labor of the author which has been
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especially devoted to the principles of osteopathy during his
course as teacher in the American School of Osteopathy for the
past three years. In large part the work here presented is a re-
vision of lectures delivered before the classes in Principles of
(Osteopathy.

“The work isdivided into Parts 1 and II, indicating a dif-
ference in the nature and arrangement of the matter treated.
This difference lies in the more general nature of the substance
of Part I, the more specific in Part 1I. Certain fundamental
propositions bearing on the general problems of life, health, and
disease are discussed in the former, while the deductions drawn
therefrom are applied specifically in the latter to the various re-
zions of the body.”

[ixperience has justified the author’s method in using the
narrative style, while subserving the convenience of the student
by putting the keywords and phrases in different type. In the
book-making the aim has been to eombine convenient size, dur-
able and attractive hinding, and paper and type comfortable
to the eye.

C. M. TURNER HULETT.
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PART I.

CHAPTER I.

INTRODUCTORY.

A statement of the principles which underlie the science of
osteopathy must, in the nature of things, be a very incomplete
one. No one recognizes the fact more thoroughly than does the
practitioner himself when he is compelled to apply theoretical
propositions to actual cases. Nor should he be surprised at the
discovery. If, as we continually reiterate, osteopathy is a system
built upon the facts of anatomy and physiology, then thefounda-
tion must be an absolute and knowable one before we may pre-
sume to pronounce the building in any sense complete. Unfortu-
nately for the immediate completion of the building, the founda-
tion itself is unfinished, and for an indefinite period of time must
remain so. It is a perennially recurring surprise to the student
of the biological sciences, to learn that in comparison with what
is yet to be determined, the total of demonstrable fact relating to
these sciences is relatively so small. When the student, in taking
up the study of osteopathy, is told that the osteopath is successful
by virtue of his complete knowledge of anatomy and physiology,
he glories in the assertion. But when he learns how meager is the
equipment of the most expert, he is likely to be disappointed. True,
in anatomy we are comparativelv well grounded, but our knowl-
edge of physiology and its related sciencesis extremely unsatisfac-
tory and must remain so for long. Why need we then apologize
for an incomplete statement of the principles of osteopathy? We
are not alone in this. The handicap of limited knowledge applies
equally to all therapeutic systems. Indeed osteopathy can elaim
an advantage in the use of what is known, from its sole possession

2
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and recognition of the correct principles of interpretation and
application of that knowledge. But another fact is very appar-
ent. Dr. Still himself has repeatedly asserted that osteopathy
is yet in its infancy. Why pretend then that there be any possi-
bility of presenting it in the garb of maturity. Because of its
youth, we must be content with a proper modesty of statement.
It is unfortunate that in the rapid growth of the system and in
the inerease in number of its adherents, sufficient time has not been
given to a careful analysisand record of cases which tend to sub-
stantiate the fundamental propositions; and since only an infinite
number of observed instances will satisfy the demands of inex-
orable logic, the necessary data havenot yet been collected to war-
rant unqualified statement. A careful presentation of certain
very general but unequivocal propositions, supplemented by
numerous provisional ones, is the duty of him who would formu-
late a “plan and specification,” upon which the practitioner is
to build his superstructure.

Tt is further necessary to make a fairly clear distinetion be-
tween principles and practice. It is a peculiar characteristic of
the average beginner to long for the opportunity to observe and
experiment upon cases. He has imbibed the idea that osteo-
pathy consists essentially in the performance of certain move-
ments upon the patient. But it is necessary to emphasize that
before such movement shall be intelligently applied, certain fun-
damental facts are essential; and it is in the development of these
required facts that the principles of osteopathy consists. Dr.
Still has repeatedly emphasized that a “plan and specification”
is necessary before intelligent work can be done. There must
be in the mind of the student a “living picture,” not only of the
form and feature but also of the function, the tendencies toward
and away from the line marked out by heredity, and every phase
and fact that may be known regarding the complete life of the
individual. It is true no such picture was held by the pioneer in
earlier times. It is true that osteopathy like all other sciences
had its beginning as an art. It is no diseredit to the science that
the art occupies first place in point of time. Musicians and poets
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were born and the art of music and poetry existed long before the
laws of harmony and metre were known. But it is significant
that there are few great poets or musicians who are ignorant of
the laws underlying their art. The farmer may be able to pro-
duce a crop with no knowledge whatever of the chemistry of
soils or the laws of plant growth, but the present development
of agriculture could never have been had not such laws been dis-
covered and formulated. The school teacher may be able to
develop the minds of the young and yet be ignorant of pedagogics,
but he ean never occupy first place. Osteopathy is no excep-
tion to this rule. Dr. Still mentions the fact that while yet a
boy, a case of headache was aborted by resting his suboccipital
region within a rope swing.! That was the art of osteopathy,
Similar cases and observation of other facts accumulated until
an inkling was obtained of a law underlying the several facts.
The recognition of that law and the application of it to still further
cases constituted the beginning of the science. The facts con-
tinually accumulating, with few exceptions that could not be
explained, and their systematization, justified the presentation of
a working hypothesis. It is the diseussion of this hypothesis
and the faets substantiating it, the taking it as far as may be from
the realm of theory into the realm of demonstration, that con-
stitutes the prineiples of osteopathy. The application of the
principles to specific cases of disease constitutes the practice of
osteopathy.

A system of healing ecannot properly be separated from a
philosophy of life, This is true by virtue of the involved nature
of disease. We may prate of pure science and declare that we
will accept nothing not susceptible of demonstration, and that
a system of healing must depend for its permanency upon pure
facts of observation. We may insist that laboratory knowledge
is the only brand that will be permitted to enter the sacred field
of science. And yet the fact remains that the details of every
branch of learning have been wrought out and established through
the application of preconceived theories based upon compara-

1. STiLL:  Autobiography.
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tively few facts. The beginning of knowledge comes by induc-
tion but its completion is accomplished only by deduction. A
theory of life is at the basis of the osteopathic science. The
proof that it is a law rather than a theory is the problem of the
osteopathic reasoner and practitioner. That proof must of
necessity require time, and inasmuch as confirmative evidence
is daily accumulated, let no one be discouraged.

Ax EvoLuTioN aAND Ao REVOLUTION.

What is that philosophy? It is both an evolution and a
revolution. To make the situation clear it is necessary to look
back into history and trace out so far as may be possible the
evolutionary outcroppings that have appeared from time to time,
culminating finally in a condition that has made possible the rev-
olution inaugurated by Dr. Still. If we turn to antiquity we
find an abundance of philosophy with little of fact. Remedial
agencies were employed with little regard to the nature or the
manifestations of the disease; which is not to be wondered at,
because of the paucity of knowledge regarding the body either in
a condition of health or of disease. It is true the records would
indicate that in the time of the Ptolemies, posi-mortems were
held; the ancient Brahmins were aware of the variations in the
specific gravity of the urine dependent upon diseased conditions,
and practiced a crude form of urinalyis; in some respects the
remedial measures of that day may be considered a lost art,
for the legends have it that measures were known, the use of which
would prevent the pitting of smallpox, and antidotes efficient for
the most venomous of snake poisons were compounded. The
Chinese recognized the diagnostic value of changing conditions of
the pulse, though the connection between the condition observed
and the remedy employed is unexplained. The Hebrews, while
recognizing certain fundamental facts in regard to the ethical
relations existing between man and man, and the moral relations
between man and his Creator, gave to the world little of value
in the way of treatment of individual body conditions. The
world is, however, indebted to that race for the most elaborate
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SYSTEM OF HYGIENE that has been devised, some of the provisions
of which might well be ineorporated in modern hygienic and san-
itary regulations. Until the era of Hippocrates little was given
to the world of a permanent nature that would assist in solving
the problems of disease and death. In Hippocrates (460—377
B. C.) the medical world recognizes its first great figure, not so
great by virtue of any great depth of reasoning, but because of his
ability to observe, and further, by his recognition of the necessity
for recording his observations. Hence in the Hippocratic eol-
lection of writings is found a vast field covered, embracing as it
does every branch of the healing art, both of prophylaxis and
therapeuties. Hippocrates further deserves the title, “Father of
Medicine,” because of his work in gathering together not only his
own observations, but also those of his contemporaries and his
predecessors which he considered worthy. It must be noted, how-
ever, that the value of the observations of Hippocrates lies in
their relation to the symptoms rather than to the explanations
or the treatment of disease. He added to the knowledge of effects
but not to the knowledge of causze or its removal. The philoso-
phers, Aristotle and Plato, with their contemporaries, dealt large-
ly with speculation and little with experimental determination.
It is interesting to note that in their time arose the pneuma theory,
or the theory of the spirits, which in effect was the precursor of
Priestly’s demonstration a thousand years later,of the presence
of oxygen in the air and of the important role that element plays
in all life processes. The same era produced Empedocles and
Heraclitus, who with their theories of evolution and the struggle
for existence, respectively, anticipated Darwin and his followers,
and which in the last half century has so profoundly modified
every phase of the life question.

While the modern biological investigator has reverence for
the name and fame of Hippocrates, he recognizes in the Roman
anatomist Galen (131—201 A. D.) the first investigator endowed
with the so called scientific spirit. That spirit was manifested
in experimental methods of study which were careful for that age
of the world. As an anatomist and physiologist, Galen was able
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to disprove some of the contentions of the Hippoeratic school
as well as to add a considerable number of important facts to ex-
isting knowledge by dissections and vivisections. That (Galen’s
influence was profound and permanent is evidenced from the
fact that certain of his classifications are still employed, and that
for fourteen centuries his word was law. In spite of his contribu-
tion to biological knowledge Galen added in a direct way not a
whit to the understanding of the cause or the treatment of dis-
ease,

From the time of Galen throughout the Middle Ages up to the
fifteenth century, little advance was made in any of the sciences
related to the healing art. Through the schools of France, Italy,
and Spain, fact and tradition were preserved unmodified. All
knowledge centered in the records of Galen until, with the gen-
eral revival of learning individuals once more began to investigate
and reason for themselves, A striking character arose early in the
sixteenth century. Disputant, philosopher, mystic and egoist,
Paracelsus (1493—1541) proclaimed to the world a profound
contempt for the learning of the past as recorded in books, in-
sisted that knowledge must be gained subjectively, and formulated
a theory of nature. Three of his affirmations should be empha-
sized, first, ALL NATURE IS A UNIT; second, NATURE IS NEVER
COMPLETE, BUT FOREVER BECOMING; third, NATURE I8 A MACRO-
cosM, MAN A MicrRocosM. That these three ideas have become
part and parcel of modern thought, is a proposition requiring little
substantiation. The close relation that they bear to the osteo-
pathic doctrine becomes more and more apparent with further
study. From this time forward the path of history is marked
with the names of individuals who stand out prominently because
of added biological facts or demonstrable theorems. Harvey
(1578—1657) gave the proofs of a complete circulation and the
dictum, in its essentials never yet refuted, OMNE VIVUM EXOVO,
the former of which had been suggested by Galen and by others
less noted. We need hardly dwell upon the importance of both
of these facts to the osteopath. Van Helmont (1577 —1644) a
follower of Paracelsus, emphasized the interrelations between
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matter and energy, and suggested the doetrine of ferments as ex-
plaining the digestive processes. The philosopher, Descartes
(1596—1650), while emphasizing certain and numerous ideas of &
general nature regarding matter and mind, gave rise to one con-
cept that is of the utmost significance to the osteopath. The idea
that MaN 1s A MACHINE and that the operation of his organism is
dependent upon mechanical laws, is a view fundamental to osteo-
pathic reasoning, and to Descartes we are under obligations for
emphatic statement to that effect. Growing out of this concep-
tion arose the 1ATRO-MECHANICAL school, whose chief advocates,
Borelli (1608—1679) and Marey of our own time, have made the
application chiefly to the systems of animal movement; while a
rival school, the raTRo-cHEMICAL, founded by Sylvius, insisted
on the applieation of chemical principles as explanatory of the
various functions. At this stage in the historical development an
immense impetus was given to the investigation of the problems
of life by the invention of the compound mieroscope whereby not
only the cellular theory of living structure was formulated, but
also the discovery was made of microscopic forms of life. This
was followed first by the interminable discussion of SPONTANEOTS
GENERATION and later gave birth to the GERM THEORY OF DISEASE,
a theory which has profoundly modified medical thought and
practice during the closing years of the nineteenth century. In
the latter half of the seventeenth eentury the English physician,
Thomas Sydenham, emphasized another fact which is basic to
osteopathic theory. He made emphatic claims for the HEALING
POWER OF NATURE and thereby anticipated the contentions of all
those of later time who insist that it is nature who cures and not
the physician. Priestly,inthe latter half of the eighteenth cen-
tury, by his discovery of the element oxyYGEN was able to replace
in substantial form the pNEUMA of the early philosophers, which,
entering the body through the breath gave life to its tissues.
Haller (1708—1777), following Glisson in the investigation of the
property of irritability, enlarged upon the conception of & VITAL
rorcE underlying all life phenomena and independent of known
chemical and physical laws—a conception which still commands
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the adherence of a respectable number of scientists, and which
is yet perhaps neither susceptible of proof nor disproof. The re-
lation existing between physiological activity and electricity has
been the subject of study since Galvani (1737—1798) proved the
generation of electric currents by living tissues, and the recent
facts of physical chemistry regarding the electrical nature of cer-
tain chemical reactions bid fair to throw further light upon the
part played by electric energy in the body organism,

During the nineteenth century a few figures stand out strong-
ly in the further development of biology. In special prominence
18 noted the tendency of all modern investigators to an objective
study, leaving severely alone, too severely perhaps, all matters
of a speculative nature. Biehat (1801) remade the science of
anatomy and showed that dizease had its seat in the constituent
tissues and not in the organs as such. Hahnemann (1755—1843),

with his “law of similars’ and his insistence on smaller dosages,
has most profoundly modified the practice of heroic drugging
which had reached an alarming stage. Virchow (1821—1902),
with his investigation into the pathology of cells, has cleared up
many of the mysteries associated with pathologie conditions, in-
cidentally throwing light upon the general ¢eELL DOCTRINE, al-
though his views and those of his followers can but be regarded
as extreme and in some respects impossible. Ling (1776—1839),
by virtue of his systematization of the various methods of Move-
MENT CURE, gave an impetus to the study of the physiologieal
effects of mechanieal stimuli, a fact which has led to no little con-
fusion on the part of both the laity and profession, in regard to
the distinction between these various methods and that of osteo-
pathic practice. Hilton, the English surgeon, has emphasized
Sydenham’s contention relating to the healing power of nature,
in its surgical aspects, and has served to show—innocently enough
—the essential identity in the standpoint of osteopathy and con-
servative surgery. Pasteur and Koch and Klebs and a host of
others, through their investigations into the processes of fermenta-
tion in and out of the body, together with the demonstration of
the close relationship between disease and micro-organisms, have
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greatly added to our knowledge of the pathological- ehanges
taking place in many diseases, although their explanation of
such relationship is not accepted in its entirety by the osteopath.
Modern biologists have added a vast amount of data to the sum
of knowledge aceumulated in the past, and to them the members
of all the schools of healing are greatly indebted. In so far as
that knowledge has been applied in explaining the cause of dis-
ease and suggesting its treatment there is a pitiable poverty.
The ground work for a rational system was laid. The inaugura-
tion of that system remained for a leader. The use of drugs,
which had come to occupy first place among the healing agencies,
was found sadly wanting. As early as the first half of the last
century, the tendency of the later time was stated by Kruken-
berg, a German physician, in these words as quoted by Park:
“Physicians should be filled with a pious reverence toward na-
ture; the organism is a whole and must be contemplated in this
sense; medical art is undoubtedly capable of decisive action, but
let us not mistake that in many cases its activity is quite super-
fluous, in very many null and inadequate, and in many injurious.”
That there has been a remarkable turning away from drugs in
the last half century iz evidenced from numerous facts. Note
the rise of CHRISTIAN sCIENCE and the numerous other cults whose
systems are based on the relation between mind and body, which
number their adherents by the millions and whose reputed cures
emphasize Krukenberg’'s statement that in many cases medieal
art is superfluous, and substantiates Sydenham’s declaration that
the healing power resides in nature; ELECTROTHERAPY for a time
flourished and still has its enthusiastic admirers; HYDROTHER-
APY has become an ﬂﬂjun_ct of practically all systems, the use of
which has been emphasized out of proportion to the possibility
of its abuse; the development of SEROTHERAPY co-existent with
the development of a knowledge of toxins produced by patho-
genic bacteria has had far reaching results; the known facts re-
lating to internal secretions, together with the observation of
pathologic conditions resulting from the absence of some organ,
usually a ductless gland, has led to the rise of ORGANOTHERAPY,
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and has served to distinguish between organic food elements and
inorganic chemical substances. The rise of these various systems,
all indicating the desertion of the drug has not been dependent
upon a realization by the physician alone of the inadequacy of
the drug, but equally upon that realization by the thinking laity.
The time was ripe for a revolution in the conception of cause and
treatment of disease.

THE REVOLUTION,

It was stated that in osteopathy not only was there an evo-
lution but there was a revolution. Heretofore the physician had
confined his attention to the appearances in disease, which in
truth was all that he could do inasmuch as the cause remained
unknown. Every system of treatment thus far developed had
been one designed primarily to combat effects. It remained for
Dr. 8till to determine the FUNDAMENTAL CAUSE of all disease and
to inaugurate a system of treatment based upon that cause. What
constitutes the distinetive feature of this revolution in the con-
cept of cause and the method of treatment of disease? All sys-
tems and sciences, whether related to healing or other aspect of
human endeavor, are a result of growth. Growth presupposes a
beginning less mature than the end. Hence it were presumption
at the present time to attempt to set definite limits to the science
of osteopathy. Professor Ladd of Yale states a very important
fact when he says that the proper definition of a science is one of
the latest and mest difficult achievements of that science. Ree-
ognizing the extreme youth of osteopathy we must be content
with only a provisional setting of limitations in any attempt at
a statement of its constituent elements. Admitting this to be
the case, vet it is not deemed presumptuous to attempt to formu-
late in a concise manner the essential ideas in the form of what
may be called a definition. We certainly cannot assent to the
proposition that no statement of principles shall be given definite
form because we may have reason at a later time to retreat. A
poliey of negation is as destructive to all progress in science as it
is in politics. If the system of osteopathy is to be advanced, if
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it is to be established upon demonstrable law, or relegated to the
oblivion of error it will be done in the best possible manner by
giving it definite direction and force through the formulation of
a specific program based upon a definite working hypothesis.
From time to time as further discovery of truth shall suggest,
that program or hypothesis may be modified. It is significant
that thus far in the history of its development no fact has been
demonstrated that has modified in any essential way or degree
the primal osteopathic concept. If care be taken to analyze the
apparently contradictory conditions which have been reported
we believe that it will be found that instead of modifying the
original concept, they but confirm and make it the more impreg-
nable.

It is needless to say that a single word cannot indicate in
any comprehensive way the nature of the system. Hence no
attempt is made to explain in any apologetic or compromising
terms why the word osteopathy came to us. It is insisted:’
however, that as compared to the terminology of other systems
the word osteopathy is much more representative of the svstem
and is far superior to any other name that has been suggested.
The legal definition given to the system by thestatute refers to
it as a “system, method, or science of healing.”” That it is sys-
tematic and methodical is recognized at a glance. The more
pertinent inquiry remains, is it a science? That it is not a com-
pleted science has already by inference been emphasized. That
it embraces all the elements of a science is affirmed. The defini-
tions that have been given for the word science have been many
and various. Succinetly, SYSTEMATIZED TRUTH may serve the
purpose as well as many of a more pretentious character. In
8o far as the facts that have been gathered when arranged in
definite logical order tend to support a definite hypothesis, we
have a seience. In so far as the conditions in disease are shown
to depend in definite ways upon certain properties of the strue-
tural arrangements, thereby occupying the relation of cause
and effect, we have the essentials of a seience. Finally, inasmuch
as anatomy and physiology are sciences, osteopathy, which is but
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the application of these two toward the cure of disease, must par-
take also of the nature of a science. True, there are many things
in the osteopathic system yet to be reconciled and classified, but
that fact does not in any way impair its validity as a science.

Not touching upon the details that vet remain to be worked
out, a technieal definition must suggest a theory of the cause, and
the treatment, of disease. In regard to the latter it must embrace
not only therapeuties but prophylaxis as well. For medicine
in the broad use of that term must include, in addition to meas-
ures employed to assist the body in recovering its equilibrium,
also those designed to assist the organism in maintaining that
equilibrium. Indeed the latter is logically of far greater im-
portance, but because of an unfortunate tendency on the part of
human nature to procrastination the former will of necessity
demand the most of the physician’s labor. " In order that the defi-
nition shall include essentials and provide a basis of support the
following propositions must be either directly or by inference in-
cluded:

1. Cure is the prerogative of the organism.

2. Functional disorders will be self-adjusted except where
complicated with or dependent on structural disorders which are
bevond the limits of self-adjustment.

3. Removal of structural disorders constitutes the treatment.

In accordance with these provisions the author has elsewhere
suggested the following definition of the distinctivefeatures of osteo-
pathy: A SYSTEM OF THERAPEUTICS WHICH, RECOGNIZING THAT
'THE MAINTENANCE AND RESTORATION OF NOEMAL FUNCTION ARE
ALIKE DEPENDENT ON A FORCE INHERENT IN PROTOPLASM, AND
THAT FUNCTION PERVERTED BEYOND THE LIMITS OF SELF-ADJUST-
MENT, I8 DEPENDENT ON A CONDITION OF STRUCTURE PERVERTED
BEYOND THOSE LIMITS, ATTEMPTS THE REEET_.LBL]E.HJ.;ENT OF
NORMAL FUNCTION BY MANIPULATIVE MEASURES DESIGNED TO
RENDER TO THE ORGANISM SUCH AID AS WILL ENABLE IT TO OVER-
COME OR ADAPT ITSELF TO THE DISTURBED STRUCTURE.L" The
elaboration of the various provisions in this definition will appear
as the subject is further developed in the following chapters.

1. Journal of The American Osteopathic Association, May, 1902,
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CHAPTER II.

SOME FUNDAMENTAL CONSIDERATIONS.
ViewrpoiNT OoF LIFE,

In another connection it was stated that a system of heal-
ing cannot be separated from a philosophy of life. As introdue-
tory to a further study of the osteopathic doetrine it is necessary
to consider in brief a few aspects of the life problem. Not that
it is possible to give an accurate definition of life; for it is obvious
that no such definition can be given of a thing, the essential na-
ture of which is unknown. For we know not what life is; we are
only aecquainted in part with the substance with which life is as-
sociated and with a few of its manifestations. We know that
in one sense life is & PROPERTY OF A CERTAIN KIND OF MOLECULE
but the explanation of that property and how it is associated
with the molecule is not forthcoming. We know that life is
inherent in this certain kind of molecule. Dr. Still has stated
that life is an INDIVIDUALIZED PRINCIPLE OF NATURE. A part of
the universal life has become individualized in an aggregation of
protoplasmic molecules. How it became thus individualized,
and at death again becomes merged into the universal life, is
yet, and in all likelihood will always remain, a mystery. The ma-
terialist hopes sometime to be able to explain life in terms of
physics and chemistry. While it is true a large number of func-
tions formerly considered vital, in the sense of being out of the
realm of physics and chemistry, have in more recent years been
in their gross appearances satisfactorily explained on purely
physical or chemical laws, yvet a vast number of much more diffi-
cult funetions as well as the finer details of every function remain
entirely beyond physical or chemical explanation. And this is
not vouched for alone by the untrained and the unsecientifie.
One of the most eminent of present day investigators in the field
of phyiological chemistry has this to say: “But to me the his-
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tory of physiology teaches the exact opposite. I think the more
thoroughly and conseientiously we endeavor to study biological
problems, the more are we convinced that even those processes
which we have already regarded as explicable by chemical and
physical laws, are in reality infinitely more complex, and at pres-
ent defy any attempt at a mechanical explanationl.” TUntil
these are explained and life is shown to be but a peculiar arrange-
ment and action of atoms in a peculiar molecule with no hyper-
mechanical or hyper-chemical factors, we must assume the pres-
ence of an essence which for lack of a better term is called the
vital force. This conception corresponds with Dr. Still’s MATTER,
MOTION, AND MIND. No attempt will be made to identify the
vital foree with mind. The argument for or against that conten-
tion is purely a matter of speculation. Suffice it to notice that
a force of some kind animates all living matter and is, so far as
can be at present determined, outside the realmof physical mat-
ter and motion. This force apparently initiates, controls, and
and co-ordinates funetion throughout the entire organism. It is
a force continuous throughout the entire organism by way of the
medium of blood continuity, nerve and cell contiguity, and the
less known but undoubtedly important fact of protoplasmic con-
tinuity to which reference is later made in more detadil.

While it is thus not possible to accept the materialist’s con-
ception of living matter yet recognition must be made of the fun-
damental importance of chemical and physical law as a basis
for functioning. The chemical nature of protoplasm is signifi-
cant; composed of a dozen or more of the known elements most
of which are of low atomic weight, we find a very complex mole-
cule. If paramount importance can be assigned to any single
element, nitrogen could reasonably be placed first. That ele-
ment is characteristic of living material and is fundamental in
giving to the complex molecule some of its own peculiarities.
Nitrogen unites with a sufficiently large number of other ele-
ments but in comparatively loose combinations, separating read-
ily to form new associations. It is in this respect that nitrogen

1. Bunge: Physiologic and Pathologic Chemistry.
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is of prime importance to the living molecule. The most striking
characteristic of living tissue is its tendency to continuous change
not only of a physical but also of a chemical nature. The re-
sponse to a stimulus is dependent upon this readiness and since
life may be considered in large part a response to stimuli the neces-
-gity for the ability to change becomes apparent. In this connec-
tion Spencer’s classical definition of life is illuminating: THE
CONTINUOUS ADJUSTMENT OF INTERNAL RELATIONS TO EXTERNAL
RELATIONS., As there will be oceasion to refer repeatedly to the
fact of adjustment this coneeption of life should be borne in mind.
Every change in the environment of the organism constitutes a
stimulus of greater or less intensity upon that organism. The
continuous proper response to these stimuli represents a normal
condition of the organism; a failure to respond, or a response too
intense or insufficient iz evidence of and further cause for a dis-
ease condition. In the sense of a continuous response to contin-
uous stimuli the organism constitutes what Spencer calls a MovINGg
EQUILIBRIUM. When that equilibrium becomes disturbed by too
intense or too prolonged stimuli disease results, while in the con-
finuous adjustment to circumstances is seen the normal condi-
tion of the living organism.

Considering life, then, in certain of its manifestations, it is
observed that the law of change is a law of living matter as rep-
resented in man. The study of those changes and the determina-
tion of methods to assist the organism in its response to nor-
mal stimuli and in its resistance to abnormal stimuli, constitutes the
the life problem and the problem of the physician.

STRUCTURE AND FUNCTION,

In this continuous adjustment dependent on change in the
physical and chemical relations of the molecule above referred to
it is to be noted that both structure and function are concerned.
Discussions are rife regarding the relative position of structure
and funection in the development of an individual or of a race.
It is not advisable to enter into the argument except to indicate
that for all practical purposes the two develop co-ordinately.
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That structure changes function in countless cases must be ad-
mitted. This fact is fundamental in osteopathic theory, accord-
ing to which most diseases are either caused or maintained by
structural conditions interfering with function. On the other
hand it is equally certain that in numerous cases there is evidence
of the modifying influence of function on structure.

The doctrine that makes the cell the fundamental biological
unit, and the physiology of the body but the physiology of the
cell, is insufficient to explain all the phenomena of the complex,
organized, living being. The cell represents one expression
of life which is inherent in the common structural basis, proto-
plasm. There i3 an organizing force that lies back of all structure
whether the latter be composed of cells, intercellular substance,
or of syneytia. That foree is unknown but it represents an action,
an energy, a function. In this sense reasoning is justified in in-
sisting that funetion is a cause of structure. This assertion, how-
ever, may be followed by the equally obvious statement that
before that organizing force can express itself in any substantial
way it must have a structural basis. That structural basis is
protoplasm. From this standpoint structure governs function.
Throughout the growing period of the individual, funection is
continually changing structure. Marey calls attention to the
development of GROOVES AND DEPRESSIONS in the growing bone
from the continuous functional activity of the growing muscle
and other soft tissues. As the individual uses to excess one group
of muscles, the PROMINENCES to which the musecles are attached
are correspondingly increased. The muscle itself, as in the case
of the HEART in certain valvular disorders, becomes remarkably
hypertrophied. A disorder of the sTomacH, through the increase
of nerve impulses that pass from it, initiates changes which result
- in PERVERSIONS OF FORM, more noticeable in the case of muscle
tissue. All of these are instances of the power of function to
modify structure. In large part it will be noted that the func-
tioning energy only modifies the structure in the process of growth,
compensation, or any condition where a definite purposeful action
seems necessary. As soon as the funetional activity or the ener-
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gizing force has brought forth and builded its own instrument
of manifestation, observation of the human body, that of the
lower animal, and to some extent, plant life, all show that fune-
tion then becomes subject to the mechanieal conditions of the
structure and form. Thence on, more noticeably than during
the previous period of growth or compensation, structure becomes
modified only inappreciably and gradually by the function. The
more inert structure once formed—made ready for the indwell-
ing of the animating force—if disturbed through various forces
acting upon it, is in considerable part unable to immediately ad-
Just itself, with the result that the function must immediately
suffer and continue so to do until the structural condition be over-
come with or without the aid of some extraneous factor. There-
in lies the essence of the whole argument. Admitting that fune-
tion can modify the structure, it much more readily ean modify
itself and hence is practically self-adjusting. On the other hand,
structure is only passively self-adjustive and hence will likely
remain in its abnormal condition until some external force is
brought to bear. Here lies the work forthe physician. Strue-
ture is disturbed. Function must of necessity suffer as a result,
i. e. disease follows. The physician can attempt to change either
function or struecture. Which shall it be? Funetion being per-
fectly self-adjusting needs no artificial aid. Structure, being
more helpless so far as self-adjustment iz concerned, and being
directly responsible for maintenance of the perverted function,
demands the attention of the physician. His work in assisting
in structural adjustment is the only external or artificial factor
that is justified.

TeE CELL DocTRINE INSUFFICIENT.

| From the middle of the seventeenth century, when Schlei-
den and Schwann discovered in the case of plants and animals
-respectively that living material is composed of innumerable
miecroscopic parts having a more or less definite shape, up to the
present decade, the cell doctrine has been growing in importance
as one of the great facts of biology. When the nature of the cell

3
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was first determined and the so called essential elements had been
differentiated from the non-essential, it was believed that a long
step had been taken toward the solution of many of the life prob-
lems. As the investigator learned that each of these individual
divisions had a more or less distinet life of its own, the attention
of the physiologist was turned from a consideration of the action
of cell groups to that of the individual cell, until in the literature
of to-day the statement is constantly reiterated that the problem
of physiology is the problem of the cell. Virchow, in his mon-
umental work on the cell structure with special reference to. its
pathology, has emphasized more than any one man the indi-
viduality of the cell and the fundamental necessity for normal cell
life in order that body activity as a whole shall be normal. His
coworkers and followers have very materially assisted in defi-
nitely showing the great part played by the cell in the activity
of every living thing. Yet while all this is true it must be in-
sisted that THE PROBLEM OF PHYSIOLOGY CAN NEVER BE SOLVED
BY THE RULE OF THE cELL, and that for the reason that the cell
is not the fundamental element nor the essential fact in living
tissue. Within later yearsthe extreme views have been modi-
fied and modern investigators are searching for the demonstra-
tion of what may provisionally be called the ante-cellular ele-
ments. That such exist there can be little question. That is,
more simple elements which have the fundamental life faculties,
lie back of the cell and are responsible for the cell. If it were
asked what is the siMPLEST PosSsIBLE CcONCEPTION of life in its
manifestation, it could logically be insisted that protoplasm plus
an organizing force dwelling within that protoplasm constitutes
the simplest conceivable life condition. This conception is not
that of the cell doctrine as commonly understood. The struc-
tural conditions necessary in the cellular arrangement are but
one of the expressions of the life and hence are but incidental.
““All parts of the cell are but the local differentiation of a com-
mon structural basis.’””@ The cytoplasm is one specialization,
the nucleoplasm is another, and the cell wall is a third of the

1. Wimson: The Cell in Development and Inheritance.
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specializations of this structural basis. It is not enough to say
that there must be the combination of nueleus and eytoplasm
in order that life may be manifested. ‘It is a common statement
that the nucleus is necessary and hence any protoplasm devoid
of a nucleus cannot represent the fundamental unit. But eyto-
plasm does live and does manifest life after having been separated
from all connection with nucleoplasm. It shows amaboid move-
ment, it is irritable, it flows about nutrient substances and digests
them. Hence life is still present and without question there are
present more elementary biological units. To the objection that
the evtoplasm very soon dies, and under no circumstances can
reproduce itself, it may befreplied that the same is true of any of
the complete cells of multicellular man when they have become
separate. DBunge calls attention to the VAMPYRELLA SPIROGYRAE,
in which no nucleus is demonstrable. And yet this orzanism is
eminently alive, It moves, it selects and rejects food substances.
The difference between this and other living protoplasm, and
the eellular organism, so far as life itself is concerned, is one only
of degree and complexity, not of kind.

With modern methods of research our knowledge of the actual
structural conditions of the human body has been considerably
increased and in large part corrected. One of the more striking
of the observations which bear directly upon the subject in hand,
has reference to the fact that the body is by no.means entirely
made up of cellular structure. It has long been known that in
the case of plants numerous of their cells were structurally con-
tinuous. The same fact has been shown to be true in the case of
animals. In the developing ova or rFisues it has been found
that the cells as they were formed were not separated but still
maintained the continuity of their protoplasm. The same is
true with reference to the ovariAN cELLs of mammals. In the
higher animals, including man, many EPITHELIAL CELLS on close
inspection show the presence of protoplasmic bridges. Cartilag-
inous and many other forms of coNNECTIVE TISSUE cells are con-
nected through protoplasmic extensions. In the case of the
MUSCLE CELLS of the heart is seen a typical condition. There
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the cells are markedly branching and the branches are continu-
ous one with another. This is of fundamental interest, as throw-
ing light upon the peculiar properties of the cardiac muscle. All
investigators have noted that the contraction of the heart takes
the form of a wave passing downward from the sinus venosus to the
apex. It was formerly assumed that this wave was propagated .
from auricle to ventricle through the medium of nerve connec-
tion. This iz now believed. to be erroneous, since the nerve
tissue can be rendered ineffective while the propagation of the
wave remains unaltered. What is the explanation? Older
anatomists taught that there was no muscular connection be-
tween auricle and ventricle. This, ccording to Gaskell, has
been disproved and it is now known that the propagation of the
contraction wave from auricle to ventricle may take place through
the continuity of muscle protoplasm. While the continuous
“nature of cardiac muscle cells has thus been recognized it is only
within more recent years that proof was given for a similar though
less marked condition in the case of most INVOLUNTARY MUSCLE
TissUE. This becomes of special interest because of the fact
that a contraction wave started at one end of the intestinal canal
passes through a greater dr less extent of the tract without further
stimulus. Therein further lies the suggestion of an explanation
of the TrRauBE-HERING cURVES which are produced by the rhyth-
mic action of the arterial walls and which are entirely independ-
ent of the pulse,

From the above considerations it would seem that the con-
ception of the human body as a syncytium is not at all inappro-
priate, and that there is justification for the conclusion stated by
Meyer that BOTH THE PLANT AND THE ANIMAL INDIVIDUAL ARE
CONTINUOUS MASSES OF PROTOFLASM IN WHICH THE CYTOPLASMIC
SUBSTANCE FORMS A MORPHOLOGICAL UNIT WHETHER IN THE
FORM OF A SINGLE CELL, A MULTINUCLEATED CELL, OR A 8YSTEM
OF CELLg.1

What is the significance of the cellular arrangement? Ad-
mitting that such is present in the organism in an all but uni-

1. Wirson: The Cell in Development and Inheritance.
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versal degree, what purpose is subserved thereby? BSeveral sug-
gest themselves. Note that the total bulk of protoplasm in a body
weighing one hundred and-fifty pounds must be considerable.
Supposing this bulk were homogeneous and undivided, what
would be its struetural peculiarity and its form? Protoplasm is
fluid, hence the lack of MEcHANICAL sUPPORT would be a serious
hindrance to all of itz functions and a complete prohibition of
many. By virtue of the structurally differentiated cell wall, the
intercellular substances, and the various deposits of lime and
other salts, such support becomes possible. A PROVISION FOR
GROWTH is a second advantage in the cellular arrangement. Note
that every living substance can be nourished only by the process
of absorption of foods through the surface which is presented to
the surrounding medium. Note further that as bodies grow the
ratio of their increase in bulk to their increase in surface is as
the cube to the square. Hence in order that any marked increase
in size may be possible, special means must be provided for an
increase in surface, in the absorptive area through which food
materials may pass into the protoplasmic substance. By means
of the division and subdivision into more or less distinet cells,
this increase in area is provided for. A third advantage is seenin
the possibility of spEciaLizaTION IN FUNcTION. This is in part
dependent upon the changes of shape that take place in the cell,
but more upon the change in the inti mate nature of the protoplasm
itself —a change that largely defies investigation. It is at once
apparent that a completely continuous and homogenous mass of
protoplasm would be an insurmountable barrier to marked special-
ization of function. The difficulty is materially reduced by the
mechanical divisions produced in cellular development.

Since the cell is not distinet and independent, and the body
may rightly be considered a syncytium, what are the legitimate
deductions? Reference has previously been made to the neces-
sity of considering the body as a whole and not as an aggregation
of independent particles. This is fundamental in the osteo-
pathic philosophy and practice. If the body is a syneytium then
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the PRACTICE OF REMOVAL OF ANY ORGAN OF THE BODY BECAUSE
OF ITS SUPPOSED ABSENCE OF FUNCTION I8 FUNDAMENTALLY ERRO-
NeoUs., All organs and all parts of the body perform to a certain
extent all functions of the body. While there is specialization
no part of the body completely loses its original properties. This
emphasizes the fact that the human organism manifests THE MOST
COMPLETE AS WELL AS THE MOST SIMPLE FUNCTIONING CAPACITIES,
and doing so, it ean meet all conditions of environment on a com-
mon level, whether those conditions themselves be complex
or simple. And this is of importance in the organism’s struggle
for existence. When man is eompelled to resist another organ-
ism of complex nature sueh as the mammal, he may do so by the
use of his own specialized complex nature. He can meet brain
with brain and musele with musele. Compelled to resist the
effects of poisonous substances, whatever the occasion for their
presence in his body he may meet toxin with anti-toxin—a pro-
cess known to take place. Compelled to withstand invasion of his
own body by the unicellular organism, such as a pathogenic bec-
terium, he may meet cell with cell, for phagoeytosis is an accept-
ed physiological fact. The same idea is emphasized in the case
of the INTERNAL SECRETIONS. It is known that many of the or-
gans of the body provide certain substances that are essential to
the body as a whole. If there is a protoplasmic circulation it is
doubtless true that every part of the body gives and receives
from every other part, and SBpencer’s suggestion is significant
that a particle of protoplasm may during the course of time pass
to all parts of the body.!

A further interesting suggestion along this line refers to the
relation between this protoplasmic continuity and various reflex
disorders and chains of disorders. A pathologic condition of a
group of cells too slight to affect the nerve connections or the
quality of the blood may still be capable through the added in-
fluence of the flow of protoplasmic substance or force, of changing
the metabolism of remote struetures. Virchow himself has sug-
gested that the reticular arrangement of cell continuity, will

1. SpEncER: Prinaiples of Biology, Vol. 1., p. 192,
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much facilitate the econduction of various morbid processes.l
This fact would emphasize the necessity of LOOKING TO OTHER
PARTS OF THE BODY FOR IRRITATING FACTORS THAN MERELY TO THE
REGIONS COMMONLY INVOLVED THROUGH A DISTURBANCE OF THE
NERVE OR BLOOD MECHANISM.

In like manner may be understood the deleterious effects
on other and all parts of the body from the administration of
drugs. It will thus be impossible to limit the action of a drug
to the tissue involved in the disease; once having come in contact
with the protoplasm of a single cell, unless thrown out by de-
fensive action, the chemieal irritant may pass to every part of
the body without leaving its protoplasmic medium.

A final interesting suggestion and one that may throw light
upon the general problem of the inheritance of disease, has refer-
ence to the protoplasmie continuity as a medium for transmitting
through the germ cells of the body, elements from each of the
other cells.

Emphasis has thus been laid upon the faet of protoplasmic
continuity, mainly to draw attention to the necessity for consid-
ering the body as MUCH MORE THAN THE 8UM OF ITs PARTS. While
with Virchow we may assert that “every animal presents itself
as a sum of vital unities, every one of which manifests all the
characteristics of life,”’2 this ean be but a half truth. The cell in
the multicellular organism is certainly dependent on associated
cells for its proper performance of function. The extent of that
dependence is as yetundetermined. Recent investigations rel-
ative to the facts of internal secretions suggest the supreme na-
ture of this dependence, and while the presumption is that the
secretion is given to the blood and lymph to be carried to those
dependent cells, yet for aught we know these substances and
much more subtle influences may pervade the body through the
medium of this closer connection of protoplasmic continuity; and
we believe that these is much of practical value to be gained by
considering, with Krukenberg, that “the organism is a whole and
must be contemplated as such.”

1. Vircaow: Cellular Pathology, p. 76.
2. VincHOW: loe. cit.
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Cavse oF IDisEASE NoT IN THE CELL.

From the extreme views of the cellular structure which have
followed the investigations of Virchow and others, there has
arisen a conception of disease which to say the least is decidedly
inadequate. From the view that the body is but an aggregation
of groups of cells related only through a common nerve-and blood
supply, and each of which has its own independent funection,
comes the natural inference that disease constitutes an independ-
ent and inherent faulty condition in the activity of those cells.
By the demonstration that protoplasmic metabolism was able
to synthesize various substances that were auto-toxie, a key
to numercous diseases was believed to have been found. So far as
a superficial conception goes the assumption is correct. It is
true that every cell and every particle of protoplasm may pro-
duce substances which are actively toxie to the living protoplasm
if those substances be held continuously in contact with the pro-
toplasm. It is unlikely that any produet of normal katabolism
is equally disastrous if permitted to remain. Every one has ex-
perienced the sensation of fatigue. What is the peculiar sensory
condition present? Undoubtedly it represents an excess of nor-
mal waste material collecting in connection with sensory fila-
ments distributed to the musele cells. Every student of physi-
ology is aware that in fatigue a definite toxic substance is pro-
duced. The blood serum taken from a fatigued animal and in-
jected into the vascular system of one in a rested condition, will
produce in the latter every symptom characteristic of the fa-
tigued animal. LaGrirPE produces similar symptoms and Ver-
worn has attempted to identify the two conditions or at least to
show their marked similarity. In the lagrippe condition there
is present a material toxic to the cell and irritant to the nerve
terminal in a manner similar to the effect of the sarcolactic or
other acid always present in excess in overworked muscle tissue.
The presence of the bacillus of Pfeiffer, to which influenza is said
to be due, is not necessarily a detriment to the organism but in
many cases pathological conditions may be caused in part from
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its activity. In these it is not the presence of the bacterium
merely but of its excretion produets that constitutes the deleterious
influence. Whether it be a toxalbumin similar in kind to that
produced by body activity remains to be demonstrated. Suf-
ficient for present purposes to note the fact that the material is
toxie and must of necessity produce cell disorder if present in suf-
ficient amount and for a sufficient period of time. Whatever the
source of the toxic material, whether it comes from bacteria, over
exercise, or perverted cell metabolism, it is immediately a possible
cause for harm.

These considerations in reference to faulty metabolism have
led many into error. The statement is made that the cause of
disease resides in the metabolism of the cell. This is true only
in a limited sense. A more nearly correct statement would be
that the DISEASE IS THE FAULTY METABOLISM OF THE CELL. It
remains to trace the faulty metabolism to its source. It is
obvious that, theoretically, numerous forms of stimuli may come
into relation with the cell protoplasm to modify its activity.
Mechanical, thermal, chemiecal, electric, nervous—all are known
to affect protoplasm. But in every case these influences must
be brought over channels that connect cell with periphery or
with center. For the cells constituting the organs usually in-
volved in disorder are deeply situated in an environment of com-
parative quiet. Mechanical pressure does not act as a serious
stimulus because that pressure is constant. Thermal condi-
tions are unfavorable for producing response since it is only a
sudden change that is an efficient stimulus. Chemical stimuli
only reach it through the medium of channels which transmit
fluid capable of performing the office of a vehicle, while nervous
influences are similarly ecarried over definite pathways. The
connection between blood and nerve having been made such
that nerve governs blood and blood replenishes nerve, the cell
in immediate connection with both is entirely dependent on the
normal condition of these for its proper functioning. Over all
is exercizsed a co-ordinating power, seemingly inherent in pro-
toplasm and by which the eell is maintained in balance between
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its anabolic and katabolic processes. Hence so long as the chan-
nels connecting cell with periphery and with center be kept free,
no break in the chain of events constituting the metabolic eycle
is possible. The cell will thus be able to sELECT AND REJIECT
AT WILL. The normal hydrostatic and osmotic pressures will
be maintained at such a level as to necessitate a correct func-
tioning in vital selection. Nutrient materials will be taken in
from the blood with ease and rapidity. Waste materials will
be discharged with equal facility. FaATiGue eannot long per-
sist since a growing loss of irritability will necessitate rest and
when rest is permitted the protoplasm is rapidly renewed. Bac-
TERIAL PRODUCTS though present in the blood will not aggra-
vate for long, since the function of normal protoplasm is to se-
crete antitoxin. An uninterrupted nerve influence will keep
up a constantly normal chemical and vital protoplasmie change.
Under such circumstances the cell, vital and self-sufficient, can-
not easily go wrong in its action.

But modify the conditions associated with the channels of
interchange and note the result. Changes in blood supply and
drainage permit changes in osmotic conditions and hence changes
in aetivity of the cell selection and rejection; lessened cell nutri-
tion and ecell regulation will result. Metabolism may be ab-
normal from changed nature of NErvE INFLUENCE. Undoubt-
edly in the case of most cells of the body, their activity is partly
under the control and eo-ordination of nerve influence. An excess
of that influence will be cause for the accumulation of the kata-
boliec produets constituting the oceasion for fatigue. This means
that the nerve initiates a too rapid transformation of potential
energy of cell protoplasm into kinetic energy of chemieal and
vital activity. This additional activity will further initiate new
changes immediate and remote and a chain of events be in-
augurated. A deficiency of nerve influence, on the other hand,
will permit of a lowered resistance to other stimuli, with one or
both of two effects, a trophie change in the tissue or a perverted
quality of metabolism. In the latter case the complete pro-
duects of the normal “metabolic evele” will not be formed and
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_hence various types of degeneration may follow.

How are these interferences produced? Largely by changes
in structural arrangements associated with TISSUE WHICH I8
LEAST SUBJECT TO VITAL CONTROL, such as connective tissue, es-
pecially bone and ligament. In this connection note that it is not
correct to state that the lesion causing the disorder is a lesion
of the cell. The unreduced structural perversion that osteo-
paths refer to as the lesion is essentially tissue without power
of self-adjustment, it is not protoplasmic but consists in the
passive intercellular substance. Why is bone so slow to yield?
Not because of the living cells in bony tissue, for they are prob-
ably as self-adjusting as protoplasmic aggregations in other
tissues: but because incorporated within the osseous tissue there
is a predominant amount of lime deposits which give to the bone
its unyielding character. In ligamentous and other connective
and supporting substances it is the intercellular, or more inert
substances, that constitutes the difficulty in self-regulation when
a lesion occurs; hence the emphasis placed upon bony and lig-
amentous lesions in relation especially to chronic disorders.
But in the absence of the abnormal structural conditions sug-
gested, a failure to supply the blood with materials from which
the cell claims its pabulum, excesses of whatever kind—all will’
have their influence, but at most it will be but temporary and
so soon as the abuse—for such it is—ceases, repair is rapid and
usually complete.

Altogether, it would seem that the cell representing a defi-
nite bit of protoplasm cannot of itself cause a disease in itself
or in its neighbor. It is inherently healthy and is utterly in-
capable of harm until the connection between it and its sources
of supply and channels for drainage becomes impaired. These
connections are represented principally by blood stream, lymph
channel, and nerve substance. Interference ‘with these by per-
sistent pressure from displaced structures which are less sub-
ject to vital control of position, constitutes the factor which pro-
duces or maintains the disturbed cell metabolism.
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CHAPTER III,

MAN A MACHINE.

THE Bopy A PHyYsICAL MECHANISM.

It was stated that underlying the practice of osteopathy there
is the recognition of a close and fundamental relation between
structure and function. Reference was made to the fact that
the human body in structural aspects partakes of the nature of
a definite machine, the operation of which follows definite me-
chanical laws. Its cellular arrangement is incidental, but is ad-
vantageous in its relation to the physical support of so large a
mass of protoplasm, its proper and perfect nutrition, and its
differentiation of function.

i
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Fia. 1. Leverages of the arm.

That man is a machine is an assertion trite enough yet one
that demands some consideration. A machine is an instrument
by which force is changed in direction or intensity, the change
being associated with the transformation of energy. While the
mechanic employs a vast number. of mechanisms all may be re-
duced to a few simple machines, viz., the lever, the pulley, the
wedge. Each of these is represented in the human body. Prac-
tically every action of the voluntary muscles is dependent upon



MAN A MACHINE. a7

the principle of the LEvEr. When one extends his forearm he
does so by the use of a lever of the first class; when he forces his
body from a wall by placing his hands against it the lever 15 of
the second class; when he flexes his forearm he employs a lever
of the third class. Borelli and Marev in their investigations
relating to the action of the locomotor organs have shown by
mathematical and other demonstration the nicety of adjustment
of those organs to the work required to be done, emphasizing
thereby the purposefulness of the peculiarities in body strue-
ture. In the superior
oblique musele of the
eveball, in the peroneus
. muscle, and in the long
M head of the biceps, are
¥ represented the PULLEY
action by which the di-
rection though not the
intensity of the force is
changed. In the “bag of waters” at parturition, in peristaltic
action, and in certain parts of the process of vomiting are seen
illustrations of the principle of the wEpge, The laws of HYDRO-
STATICS AND HYDRODYNAMICS are made use of in numerous cases.
Pascal’s law of fluid pressure is at the basis of blood distribution
and blood flow; capillary attraction, osmosis, filtration and dif-
fusion, play no inconsiderable part in body functioning ; the fenestra
rotundum of the middle ear with its membranous covering is a
provision for the law of fluid incompressibility. The laws of
ATR PRESSURE are ufilized in the processes of respiration and eir-
culation, and in giving support to the articulations and the vis-
Cera.

While it is thus recognized that man is a machine, the term
mechanism is one more descriptive of the real condition, in that
the former carries with it by association the idea of rigidity and
unyielding parts. This latter is obviously not a peculiarity
of a living organism in which continuous change is characteris-
tie. Further, mechanism involves theidea of complexity which

Fia. 2.—Pulley action of superior oblique.
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is noticeably characteristic of the human body. But whether
machine or mechanism, it is to be remembered that the prin-
ciples operative in each are in large part similar if not identical.

A CHEMICAL LABORATORY.

The body is not merely a machine by reason of which it can
produce various changes in the nature of the energy with which
it comes into relation; and through the operation of purely physi-
cal laws that are possible of expression through the arrange-
ments of its numerous parts it can perform the function of a
physieal laboratory. It is in addition a chemiecal laboratory
the capacities of which have a reach that is entirely beyond the
artifice of man. Substances are formed, torn down and re-form-
ed, which have no counterpart in the world outside of organic
life.! No man has vet been able to synthesize living proteid from
the inorganie or organic materials at his command. Even in those
syntheses which have been made artificially they are, as Bunge
points out, “achieved by the application of forces and agents
which can never play a part in vital processes, such as extreme
pressure, high temperature, strong galvanic currents, concen-
trated mineral acids, free chlorin—factors which are immediately
fatal to a living cell.”’2

We may take the living tissue and analyze it, but when the
analysis begins the proteid has lost its life essence. What re-
mains we may analyze and determine in part its constituents.
We may take of the products of living proteid and after analysis
draw conclusions as to the original living tissue. But we are yet

1. “The power of the living cell to effect chemical changes in the sub-
stances which it absorbs is almost incredible, for alizarin blue, one of the sub-
stances which Ehrlich has emploved, ean only be reduced by the most power-
ful agents outside the body, for example, by boiling with caustic potash and
grape sugar, and yet it is completely reduced within the living body by the
liver and by the cortical substance of the kidney, and is rapidly reduced after
death by the heart, liver and muscular substance.”—Bruwtoxn: Intro-
duction to Modern Therapeutics, p. 96.

2. Bunge: Physiologic and Pathologic Chemistry.
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in the dark as to the fundamental quality in the chemical nature
of living protoplasm. FEven the complete formula for the dead
protoplasm defies exact statement. When that is onece accom-
plished we shall have little reason then to hope for an immediate
determination of the composition of the living tissue. For with-
in the saecred precincts of the living proteid molecule we may not
go, and the discovery of the intimate nature of that substance
must continue to be a subject for speculation and not demon-
stration.

That the conditions needful for chemical action are strikingly
present in the human organism need hardly be emphasized.
Buffice it to suggest a few faets that call attention to it. The
body as a whole i8 over sIXTY PER CENT. WATER. The essentia]
living part of the body, the protoplasm, contains a sufficiently
greater amount to render it distinetly fluid. This fact is of fun-
damental importance from the standpoint of chemical possi-
bilities. That it is fluid rather than solid is suggested by the
fact that it FLOWs as in the case of the streaming process noted
in the cells of certain plants; by the tendency which the white
blood corpuscle and other typical protoplasm exhibits to assume
8 SPHERICAL S8HAPE; and the further tendency of oTHER FLUIDS
to assume that shape when absorbed within an environment
of protoplasm such as is noticed in the case of fat droplets. Ow-
ing to this fluid nature chemical action may take place more
efficiently and more rapidly, which is a fact of considerable value
for the purpose of quick response to stimuli so necessary to a
complex life. Contained within this fluid material are found
a DOZEN OR MORE of the lighter chemical elements held in rather
loose chemical combination so that when materials from the
outside world have become absorbed into the protoplasmic sub-
stance a rapid change of atomic and molecular association is
readily effected. In another section reference was made to the
fact that of the elements found associated with protoplasm a few
are of fundamental importance, namely, the oxygen, the nitro-
gen, and the carbon. A few others seem to be essential but per-
form a less important role in metabolism, while still others in
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special forms may be present or absent. The proteid material
found in the body is in large part what is spoken of as COMBINED
PROTEID. Prever! gives the following formula of one of the
most important of the combined proteids, namely, h@moglobin,
which suggests the extreme complexity of the substance and the
infinite possibilities of rearrangement in the processes of vital
chemistry: Cgoo Hepo Nisg Fe, Sy Oyq4. This represents but
one of a large number of the combined proteids. If we permit
ourselves to dwell upon the resources from which the body chemist
may draw and the numerous products that are continuously
formed we cannot be otherwise than astonished at the unerring
precision and nicety of adjustment which is maintained through-
out the life of the normal individual.

The division point between chemical action in the body and
that dependent on other forms of energy is not a definitely de-
termined one. Yet we know that many of the fundamental facts
of physiology are largely chemical ones. Proteid foods in the
alimentary canal are acted upon by the pepsin and the trypsin
and reduced to simpler and more diffusible forms in a manner
seemingly entirely identical with that which takes place out-
side the body. The oxygen entering the blood and later the
tissues, forms a combination with carbon which is identical with
oxidation processes wherever found. Hydrogen and oxygen
unite to form water in a manner similar to its synthesis else-
where so far as can be determined. TUrea, formed by the liver
cells from- ammonia and earbon dioxidin the blood,is in all like-
lihood the result of a process similar to its formation in the chem-
ist’s laboratory. Thus is emphasized the fact that the body or-
ganism is capable of chemical possibilities not only entirely like
those outside organized life, but in addition surpasses the known
laws and possibilities of laboratory chemistry.

From the above considerations may be drawn several im-
portant inferences. EVERY COMPOUND NOT PRESENT AS SUCH
IN THE FOOD MATERIALS, WHICH IS NECESSARY TO THE BODY IN
NORMAL FUNCTIONING, WILL BE FORMED BY THE ORGANISM'S OWN

VerworN: (eneral Physiology.
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CHEMICAL PROCESSES IF THE ELEMENTS ARE PRESENT. Iron
compounds have for long been the staple remedies for ansmia.
In this disease there is a deficiency in the h®moglobin of the red
corpuscles, together with a deficiency in the number of these
bodies themselves. Iron is one of the necessary elements for
the h®@moglobin. It was assumed that by the administration of
the iron compounds the deficiency of that element was provided
for. It has been definitely proven that the iron thus admin-
istered passes through the body practically unchanged and un-
assimilated. But the practice of administering the iron is still
prevalent. Note this fact: THE FAULT I8 NOT ONE OF A LIMITED
BOURCE OF IRON BUT A LIMITED POWER OF ASSIMILATION OF IRON,
The food materials of an ordinary diet contain enough iron as
well as all other elements for all normal functioning. Increasing
the amount of iron even though it may be assimilable in such
form as it 1s given, which is doubtful, must of necessity fail as a
remedial measure. THE ORGANISM BUILDS UP FROM THE FOOD
MATERIALS ALL THOSE IRON COMPOUNDS NECESSARY IN THE COM-
POSITION OF HEMOGLOBIN. It has recently been contended that
ARSENIC in small amounts is a constant constituent of certain
of the tissues, and from this was derived the assumption that the
giving of arsenic in certain diseases, long a thing of praetice, had
thus found its justification. Reasoning could be no more faulty.
The argument against iron in angmia holds equally against the
use of arsenic. In both of these cases, if a deficiency in the assimi-
lation of the substance be the real condition, then the logical eon-
gideration would be the determination of the faulty condition of
the part which prevents the organism itself from selecting and
utilizing those substances which are found in sufficient abundance
in the blood.!

Another important deduection is this: WHEN UNUSUAL coN-
DITIONS ARISE WHICH DEMAND UNUSUAL COMPOUNDS, THE LATTER
WILL BE FORMED. Hamorrhage is self-limited in most cases.

1. For an interesting discussion and several strong statements beari
upon this subject the reader is referred to the chapter on iron in Bunge's
Physiologic and Pathologic Chemistry.

4
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Why? Fisrin, not found in blood under ordinary conditions,
is immediately formed from the interaction between thrombin
and fibrinogen which are present either actually or potentially
in the blood, on exposure of the latter to air or other foreign
substance. Thus the clot is formed. Why are individuals M-
MUNE FROM CERTAIN DISgasEs? In some cases by a so called
natural immunity which presents elements in the blood antago-
nistic to infective agents. Inother cases through the excessive
activity due to a previous atfack whereby an increase in the
neutralizing substance was brought about. What is the SOURCE
oF nacTosg? It is a sugar found only in connection with the
secretions of the mammary glands, generated from the stimulus
associated with the pregnant and lactation periods.

Further instances might be supplied but the point is suf-
ficiently plain. The body organism by virtue of its ability to
act and be acted upon is continually meeting new conditions
ag they arise and responding in a manner which insures its con-
tinued activity as a separate and self-sufficient organism in a
world of contending organisms and inanimate forces. Through
its physical, chemical, and vital activities, aided by a favorable
medium, it is enabled to successfully maintain an identity given
to it by a long line of ancestors, but at the same time permitting
of sufficient variation in its less important structural and func-
tional details to prevent disintegration that would result were
it of a less yielding nature.

Tar ENERGY OF THE BoDY. .

_ The suggestion that man is a machine gives rise to a consid-
eration of the nature and source of the energy that must of neces-
sity be associated with the machine. As already indicated one
of the characteristics of the machine, whether it be animate or
inanimate, is its ability to convert one form of energy into an-
other. So far as is at present known no ereation or loss of energy
is possible. This law of the conservation of energy is one of the
most fundamental and significant of the laws made emphatic
during the last century. It is no less true of the living body than
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of other mechanisms and other worlds, that the various mani-
festations of motion are but the different forms into which the
one universal energy may be changed from time to time.

What is EnercY? Authorities differ in details, but it is
agreed that kinetie energy may be provisionally considered as
some manifestation of motion. Dr. Still has emphasized the
triune nature of the body in his discussions of “ matter, motion
and mind.” Matter is inert in so far as it may be independent
of motion. But matter can not be independent of motion and
manifest itself to the senses. The two are one and inseparable.
The motion of an atom is an integral part of the conception of an
atom. As soon as matter becomes separate from motion the uni-
verse as such must cease to exist. We know that appearances
are continually changing. We know that change is a law of nature.
And change is only possible through the numerous forms of en-
ergy that are associated with the substance of which all things
are composed. We may conceive of mass motion, and molecular
motion, and atomic motion. These are in all likelihood different
phases of the same great energizing principle which lies back of
the manifestation. All are concerned with the one inherent
property of all matter—that which we denominate ENERGY.

It has been said that energy remains the same in essence.
How is it that it appears so different under different circum-
stances? This makes necessary a consideration of a corollary
to the proposition that energy is never lost or created, and that
is, that there is a continuous transformation of energy. This
capacity for transformation depends upon the cireumstances and
composition of the matter with which the energy is associated.
Any mechanism which is able to cause a new appearance in the
manifestation of energy is a transformer, not a creator of energy,
The human body, as all living bodies, is such a transformer.
The proposition may be illustrated by several instances. -

One of the forms which energy assumes is that of chemical
action which may be considered as an attraction between atoms.
It is needless to more than call attention to the fact that body
functioning is largely dependent upon the attraction that thus ex-
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ists. The sOURCE of such energy is ultimately from the external
world, i. e., from the food materials taken into the body and from
the potential capacities of the living cell which were transmitted
to it from its parentage. Of the latter it is necessary to assume
an inherent vitality which inaugurates the various changes of a
chemical nature with which the embryological processes are as-
sociated. Such changes constitute a transformation of VITAL
INTO CHEMICAL energy. DBut the chemical energy thus initiated
further assists vital activities in which new vital energy is shown,
and a retransformation appears. The food materials taken into
the alimentary canal represent immense quantities of STORED
CHEMICAL ENERGY. As this material comes in contact with cer-
tain other substances in the canal which are the product of other
vital and chemical factors, the potential energy of the food mass
becomes KINETIC in the liberation of new chemical action and
heat. The oxygen taken into the body through the membrane
of the air cell passes into the blood, is carried to various parts
of the body, unites with the carbon of the food and of the body
tissue, and in the chemical changes thus inaungurated heat is set
free. In the finer processes of assimilation and dissimilation
the same changes and reverse changes are produced through the
continuous interaction of chemical and vital activity.

There is a cohesive force associated with body action. This
may be spoken of as molecular atiraction. Every molecule has
an attractive, or a repulsive, effect on every other molecule. This
s true whether the substanee in or of the body be solid, fluid,
or gas. The constant intermixing of the fluids of the body in
the processes of DIFFUSION AND OSMOSIS Trepresents but a differ-
ence in the attraction between the molecules of the different sub-
stances. By virtue of this action a continuous interchange be-
tween parts of the body becomes possible, and considering the
fact of protoplasmic continuity it becomes doubly significant
as a factor in body metabolism. The difference in GASEOUS
PRESSURES between the oxygen of the air in the alveoli and that
in the blood explains in part the presence of oxygen in the blood.
Similarly the excess of the carbon dioxid in the blood with refer-
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ence to the amount in the lung spaces provides a means for ex-
cretion of the noxious gas. In the process of molecular action
and interaction new conditions favorable to different atomic
affinities arise and the molecular energy is TRANSFORMED into
atomic energy.

The energy of gravitation while not strikingly operative in
the body is responsible for certain actions that there take place.
This energy may be referred to as the atiraction between masses,
and while it undoubtedly exists in the case of different masses
of the body tissue it is insignificant as compared to the attrac-
tion between the body and the earth. In this connection it is
interesting to note the fact that the URINARY APPARATUS of the
human body is so situated as to take advantage of gravitation,
and by virtue of this fact alone the kidneys are in large part
constantly drained of their exeretions; while in most of the
lower animals gravitation is made use of in the discharge of ex-
cretions from the body. Dr. Still has suggested the important
point that in case of febrile conditions or other weakening states,
the body should be placed in an ineclined position in order to as-
sist, through the energy of gravitation, the discharge of the excre-
tions through the ureters. TRANSFORMATIONS occur in the inter-
action between gravitation and other forms of energy. Molecular
and chemical movements oceur in opposition to the foree of gravita-
tion with a consequent production of new forms of energy such
as heat and electric action.

The mechanical energy of pressure, friction, and change of
shape associated with the different parts of the same substance
are very manifest in the body and in its relations to the external
world. By virtue of the continuous movement of the body
parts and the movements associated with environment, pressures
and friection oceur with the resulting liberation of heat and other
forms. The FRICTION OF THE BLOOD upon the vessel walls ae-
counts in part for the resistance to the blood flow which is so
necessary to a normal blood pressure. This friction invariably
produces additional changes in form, and as a result heat and
electric and chemical action appear. The mechanical pressures
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of external matter and internal matter UPON NERVE TERMINALS
and less responsive protoplasm, produces impulses which are
nervous or muscular in character, either direetly or through an
intermediate chemical energy which is in turn converted into a
nerve impulse. The latter acting upon the stored materials
in the nerve cell body is RECHANGED into chemical and wvital
energy which will thence further the chain of action. Mechanical
energy acting in the nature of a stimulus is of prime importance
to the osteopath. For it is largely through the influence of
pressures that he is able to explain the various effects from mechan-
jical displacements of tissues constituting the Leston which 18
the most important cause of disease.

In a special kind of molecular movement is seen another
form of energy with which the body is associated and which is
denominated thermal energy. This is spoken of as a MOLECU-
LAR VIBRATION the increase of which explains the condition of
a rising temperature, the total absence of which constitutes the
absolute zero point. That a certain HEAT LEVEL is necessary to
body functioning is evident not only from experimental obser-
vation but from the known remarkable apparatus present in
man which maintains that level in spite of a fluctuating temper-
ature of the environment. This form of energy is derived direct
from the external world through the medium of radiation from the
sun and other warm bodies, and from the materials taken in
through the alimentary and respiratory tracts in the form of warm
food and air; but in large part the heat energy is indirect from a
TRANSFORMATION OF CHEMICAL ENERGY the source of which has
been already indicated. Practically every chemical action is
associated with the liberation of heat, although in most anabolic
processes the consumption of heat is in excess of its liberation.
Of the chemical actions concerned with the liberation of heat
OXIDATION PROCESSES are by far the most important. The
AMOUNT OF OXYGEN consumed in the course of twenty-four hours
amounts to 700 grams or nearly twenty quarts per hour. This
is suggestive as indicating the immense amount of oxidation that
takes place in the body. While it isthus true that the heatisin
large part derived from chemical action together with that re-
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sulting from mechanical energy of friction and movement, it
is also true that a transformation back into chemical and me-
chanical energy takes place to an extreme degree. One chemical
change liberates energy in the form of heat. This heat, by fur-
nishing a normal medium INITIATES NEW CHEMICAL CHANGE, and
is in other cases perhaps converted directly into muscular and
other movement. Throughout the various metabolic processes
these continuous transformations are manifest.

Photic energy is essential to life processes. Light has been
defined for lack of more definite knowledge as ETHER VIBRATION.
This vibration is ULTIMATELY EsSsENTIAL to all life processes.
The process of formation of the organic foodstuffs has thus far
defied all laboratory attempts and the only source of the syn-
thesis of proteid, carbohydrate, and fat is the cell of the living
organism. From the plant the animal gets its food material
ready made. But in order that the plant shall be able to effect
this synthesis light is necessary. Through some power seemingly
associated with the chlorophyll bodies the plant is enabled to
utilize the ether vibration in the chemical processes concerned
in the formation of foods from inorganic materials. But it is
NOT ALONE in this indirect way that light is essential to animal
life, for observation shows that individuals living in an environ-
ment of greater or less deprivation of light become abnormal in
their functioning. This fact suggests the necessity for looking
to the environment of the individual for the preservation of nor-
mal health, and from this fact has arisen the LiGHET cURE by which
it was hoped to overcome disease conditions through an excess
of the energy, a certain amount of which is essential. AN EX-
CESS OF ANY FORCE OR FACTOR I8 NEVER LOGICAL AS A METHOD
oF cURE. That an excess of light is deleterious there is sufficient
evidence to show. Ordinary sunburn in fair-skinned individuals
is a pathologic condition as also are the burns from X-ray ap-
plications. Individuals working in factories where light is gen-
erated or in other conditions where an excess of light is present
suffer from various forms of eutaneous and other disorders. Light
is further a NORMAL STIMULUS FOR THE FUNCTION OF 8IGHT. In
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this case the ether vibration coming into relation with the pig-
mentary layer of the retina is TRANSFORMED into chemical energy
which influences nerve terminals and which in turn results in
the definite subjective sensation. Whether in the human body
light is produced from transformation of other known forms
remains to be proven. In the case of certain of the lower and
especially of marine animals, chemical action or other energy
is quite appreciably transformed into light.

Ether stress or electric energy is undoubtedly associated
with a large number of body processes. In-the experimental
laboratory it can be shown that both chemical and mechanieal
energy may be transformed into electricity. It is probable that
similar conditions in the case of the living organism are respon-
sible for the electrical manifestations known to be present. It
i8 known that in conditions of activity and of pathology a prr-
FERENCE IN ELECTRIC POTENTIAL exists in muscle such that the
active and the resting state are electrically opposite in sign,
which is also true of the normal and the injured tissue. Un-
doubtedly the chemical stress in these various states is different
and hence a difference in electrie stress iz entirely reasonable,
This becomes of special interest in view of the recent investiga-
tions into electro-chemistry which tend to show a marked sim-
ilarity, if not an actualidentity, between chemical and electric
action. The investigation into the electric conditions of the
hody has only begun and the further results are awaited with
much interest. Dr. Still continually assumes the presence in
NORMAL AS WELL AS ABNORMAL CONDITIONS, of a force of an elec-
tric or magnetic nature, and no demonstration to the contrary
has yet shown that he is wrong, while what experimental evi-
dence is available suggests that he is correet. The fact that such
currents exist has given rise to numerous attempts to make use
of the fact in a therapeutic way, but thus far electrotherapy has
proven as unsatisfactory as has the drug, and for the reason that
the form of electricity present in living organisms is a special
product of the particular organism.

With reference to nerve energy little can be said. Its funda-
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mental importance is obvious and will be continually referred
to. What it is we know not. It may be measured in its rapid-
ity, it may be judged by its effect. Whether it be electrical or
chemical or neither we can not at present say. Suffice it to note
that it results from transformations of all other kinds, and in
turn may be converted into numerous forms. Mechanical force,
chemical action, light—all may influence its action and assist
in co-ordinating its impulses. It is unique among the body
forces and to the physician presents a most interesting field of
study. When its ultimate nature is once known and its man-
ifestations and variations understood, much will be done to-
ward explaining the numerous facts of body functioning and a
long stride will have been taken toward the solution of many
vexed problems in osteopathic practice.

In connection with the above considerations the following
table modified from Harn's PrysioLocY is suggestive. Note
that the energy of the body finally is given off largely if not en-
tirely in the form of heat. Owing to the fact that the latter is
fairly subject to measurement, approximations of energy ex-
penditure can easily be determined:

BaALaNcE SHEET oF ENERGY FOR MAN AT LicHET WORE.

Income: Ime. in Cal. | Exp.inCal.
Proteids........... 110 grams at 400 calories 400, 000
Fats. . ..100 grams at 9400 calories 940, 000
Garbﬂhvdrataa ..... 400 grams at 4180 calories || 1, 672,000
Expenditure:
Mechanical work reduced to calories. .. ........ 500, 000
Excreta loss (1900 grams).................... 47, 500
Warming of inspired air. e 84, 500
Evaporating 660 grams ﬁrspuatmn ........... 384,120
Evaporating 330 grams O from lungs. . . 192, 600
Radiation and mnduutmn fromskin........... 1. 843, 280
3, 052,000 3,052, 000

Thus far the fact has been emphasized that energy in w&rl-
ous forms is fundamental to the life processes. It should be
understood that in some forms of energy it may exist either as
potential or kinetie, as latent or active, and that these are in-
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terchangeable. The combination of the molecules and atoms
in FOODSTUFFS represents potential atomic and molecular energy,
which, on coming into relation with eertain environments fur-
nished by the body, is converted into the kinetic energy of chem-
ical action and heat. The free MOLECULE OF OXYGEN in the
plasma of the blood, by virtue of its chemical affinities has po-
tentially the power to unite with carbon and other elements and
substances with the transformation into the kinetic energy of
chemical action and liberation of heat. The sTORED PROTOPLASM
in muscle substance represents potentially the activity that be-
comes manifest as mechanical energy on the application of a
stimulus. The stretched condition of the AorTIC WaLL imme-
diately following the systolic discharge is potential energy which
immediately becomes active in a recoil through its elastic prop-
ertv.

Summarizing the foregoing and making a definite appli-
cation, it may be stated that A NORMAL CONDITION OF HEALTH
I8 DEPENDENT ON A PROPER CO-ORDINATION OF ENERGIES, and
that disease represents a condition of living matter such that
inco-ordination results. If the nature of MURBCLE TISSUE is such
that its potential energy requires an excess of stimuli to be con-
verted into a kinetic manifestation, then abnormality exists. If
A NERVE CELL BODY is in a state of hyper-excitability due to dis-
orders of its nutrition, the, condition is a too ready response to
a stimulus with resulting change to a kinetic form. Further,
THESE TRANSFORMATIONS ALL REPRESENT NORMAL STIMULI TO.
BODY acTioN. Life processes consist largely of response to the
stimuli of a continuous stream of impulses that pass by count-
less afferent tracts from periphery to center. If the external
or environmental changes are too rapid or intense for a normal
regponse, or the organism iz in a condition which prevents a suf-
ficiently rapid assimilation of energy and its proper conversion,
disorder must result. In the former the fault lies with the en-
vironment and, is a cause of disease which in another section is
classified as an ABUsSE oF runcrioN. In the latter the condi-
tion will usually be found dependent on a condition of IMPAIRED
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sTRUCTURE which modifies the processes necessary to a proper
co-ordination of energies. When, through lesion to the pIGES-
TIVE APPARATUS a deficiency of gastric secretion exists the bal-
ance between the potential energy of the food and that of the
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Fig. 3.—Illustrating income, interchange, and output of energy of the body.

gastric juices is disturbed. Hence disturbed chemical trans-
formation results. Through a fault of the organie structure the
HEAT REGULATION MECHANISM becomes deranged and an ex-
cessive chemical action with heat liberation results with a con-
sequent rise in body temperature. This rise in temperature fur-
nishes the occasion for further excessive transformation and a
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chain of effects follows. An INJURY TO A MUSCLE initiates chem-
ical changes excessive in kind or degree, and a considerable dif-
ference in electric potential is produced. The electric action
then is reconverted into chemical and heat energies and inflam-
matory conditions result. The continued absence of any nor-
mal stimulus from environmental change, such as light, results
in a loss of energy transformation which is dependent upon such
stimuli, and a general weakness is a consequence.

With the action and interaction of matter and motion, then,
and all under the superintendeney of a guiding foree, eall it mind,
vitality or what not, the normal body metabolism will be main-
tained in harmony with itself and with its environment, Through
long ages the organism has been subjected to certain environ-
mental conditions by which it has become adapted to ordinary and
to numerous extraordinary eireumstances. In such adaptations
of energy is seen one of the most remarkable facts of living tissue.

Bopy Fuger.

The principal source of the energy of the organism is the
food materials. It is manifest that for a proper transformation
and utilization of energy there must be a sufficient quantity and
quality of the food to be disintegrated to yield the necessary forms.
As an engineer insists on a good quality of the fuel as’a prere-
quisite to a full eapacity in the performance of his engine, so the
human engine must be supplied with materials appropriate to
its needs. From analysis of the body substance and from exper-
imental observation it has been determined that there are cer-
tain organic and inorganic materials which are essential to nor-
mal body funetioning. Among the former are PROTEIDS, CARBO-
HYDRATES AND FATS; among the latter, WATER AND SEVERAL
sALTS, more especially sodium chloride. Numerous other salts
are found in body tissues but are present in sufficient abundance
in the organic foodstuffs to make it unnecessary to supply addi-
tional material. Indeed evidence is accumulating to show that
except in the form of these complex organic substances these
various inorganie salts will not be assimilated. Bunge, in speak-
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ing of the value of lime salts makes this interesting observation:
“Time is found combined with organic substances in food; it is
therefore irrational to preseribe lime for children in the form of
inorganic compounds. In medieal practice rickety children are
constantly being ordered a couple of teaspoonfuls of lime water.
This is useless because the amount ordered is far too small. A
saturated solution of lime contains less lime than cows’ milk.
In a pint of cows’ milk I found 1.7 grm. CaO; a pint of lime water
contains only 1.3 grm. Ca0.”! The legitimate deduction is that
two teaspoonfuls of cows’ milk would be the better preseription!
The Function of the inorganic salts is in large part the regula-
tion of the medium in which organic foods may be stored, trans-
ported, and assimilated.

Thus Thompson suggests the following functions: ““To
regulate the specific gravity of the blood and other fluids of the
body; to regulate the chemical reaction of the blood and the vari-
ous secretions and excretions; to preserve the tissues from dis-
organization and putrefaction; to control the rate of absorption by
osmosis; to enter into the permanent composition of certain
structures, especially the bones and teeth; to enable the blood
to hold certain materials in solution; to serve special purposes,
such, for example, as the influence of sodium chloride on the
formation of hydrochloric aecid, and that of lime salts in favor-
ing coagulation of the blood.”2 WaTER is an absolute essential
and must be taken in greater quantity than is present in the solids
of an ordinary diet. Its functions are largely secondary to those
of the organic foods but none the less essential. The very fact
that sixTy PER CENT. of the body is water indicates its great value.
Attention was called to the fact that the essential life substance—
protoplasm—is largely fluid, and for specific purposes. This
fluidity is dependent on the presence of water. The following
may be enumerated as the more important USES OF WATER to
the body organism: solvent, diluent, medium for transportation,
stimulant, and as a thermolytic agent. Unquestionably there
are individuals who take less water than is essential to a normal

1. Bunge: Physiologic and Pathologic Chemistry.
2. Tuompson: Praetieal Dietetics.
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functional and struectural condition. Proreips are the most
essential of the organie substances. It has been shown by Plluger
and others that in case of the dog, of the organic foods proteid
alone is sufficient to maintain life, while the absence of proteid
material in the food is immediately disastrous to normal fune-
tion and soon results in death. In general the statement is true
that proteids are the TIssUeE BUILDERS while the carbohydrates
and fats are ENERGY PRODUCERS, and are oxidized with the liber-
ation of heat. In the absence or deficiency of the latter two,
proteid may be converted into sugars and fats.

With the finer processes of metabolism we are of necessity
much in ignorance. What takes place in the transformation
from non-living to living proteid cannot be known except in the
more gross details. This is undoubtedly true, that only those sub-
stances which are concerned with tissue building, secretion, and
energy transformation will be permitted to remain in associa-
tion with the living protoplasm. In this connection Dr. C. M. T.
Hulett has emphasized the fundamental fact when he says, ‘‘ The
chain of events in metabolism is a closed chain and into this meta-
bolic eyele no substances but those that serve as food can ever
enter. Material not suitable for its upbuilding cannot be im-
posed upon living substance. It will take in only food elements
and only such quantity of those as its needs determine, without
regard to the supply which might be awvailable. The only way
in which other substances, as drugs, can become incorporated
with living substance is by destroying it. Acids and poisons
unite with it in that way. The constituent events of the meta-
bolic cyele do not follow each other in a single line but in many
lines. Pfluger has emphasized the importance of the polymer-
ization of the proteid molecule in growth—assimilation, in living
substance, in which the simple molecule takes in from the ma-
terials of the environment, atoms of food elements, attaching them
to itself until it becomes a polymeric molecule. It then breaks
down into simple molecules, each of which repeats the process for
itself, again and again, forming in that way numbers of chains
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of many similar links. Dissimilation is the reverse of this pro-
cess, the end products being principally water, carbon dioxide,
and urea. The successive chemical reactions in each chain or
line have been compared to explosions on account of the great
lability of the compounds. 1

By the procEss oF 8ELECTION which is a charaeteristic at-
tribute of living protoplasm, every particle of the latter and
every cell takes or rejects the materials furnished to it by the
blood or lymph. In a similar manner it throws out from its sub-
stance into the blood or lymph every material that is of no fur-
ther use to its functioning. This is true of the substances that
are formed from cell katabolism but is equally true of those
foreign elements which have temporarily gained access to the
protoplasmic substance. In order that the two processes—se-
lection of food materials and rejection of waste—may be EX-
ACTLY BALANCED the medium for transportation must be normal
in kind and quality. The lymph must contain sufficient awvail-
able material from which the cell may seleet and must be in
sufficiently normal condition of osmotic pressure and chemical
activity as to offer no serious hindrance to the exchange of waste
for nutrition. This manifestly will depend on a normal condition
of the blood both with reference to quantity and quality. Since
the latter is entirely dependent on a proper proportion of organic
and inorganic substances the necessity for a proper food supply
becomes at once apparent,

It does not follow from the above considerations that every
change in the dietary conditions will immmediately or remotely
produce a disturbance in the protoplasmic exchange. For, note
that there are large possibilities of reserve supplies between the
cell and the digestive traet. The cell itself is capable of carrying
on its functioning for an appreciable time even though the blood
be totally removed. This is true because it is a function of the
cell to store an excess of food not immediately needed. In EVERY
CELL under ordinary conditions there are FAT DROPLETS, GLY-
COGEN, and other reserves which in addition to its own substance

1. Journal of the American Osteopathic Association, Nov., 1901.
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will be drawn upon as the needs require. In the LYMPH AND
BLOOD and in the intercellular tissues there are immense quan-
tities of stored material. This explains the fact that the organ-
ism may fast for weeks with little impairment of function though
there will be an appreciable loss of substance which is in large
part associated with those structures and organs which "are not
immediately necessary to life.

What are the essentials in a diet? The science of dietetics
is still in a condition of chaos. Analysis of the body tissues and
excretions have thrown some light on the problem. Note this
fact: THE CHEMICAL COMPOSITION OF A FOODSTUFF IS NOT A SUF-
FICIENT CRITERION FOR JUDGMENT AS TO ITS VALUE TO THE OR-
GanieM. If this were the case the food supply of the world would
become a question of LABORATORY sYNTHESIS, The wvarious
elements must be in a definite condition of combination. FURTHER,
NOT ALL COMBINATIONS SEEMINGLY ALIKE IN THEIR VARIOUS
CHARACTERISTICE ARE EQUALLY AVAILABLE TO THE ORGANISM,
STARCH AND CELLULOSE are similar in composition but the latter
is nearly indigestible. Various of the prREPARED FOODS, while
containing all the elements and compounds in proper propor-
tion, have been found deficient in their nutritive value. The
condensed foods, pepsinized and otherwise predigested foods,
are not suitable for ordinary conditions. The deerying of wHITE
FLOUR and extolling the whole wheat variety was the fashion
among the dietarians a few years back. Chemical analysis had
shown that the whole wheat contained the essential organic
foodstuffs in more nearly a correct proportion than did the white,
Yet analysis of the feces shows that the proteids in the husks
and outer part is much less available and hence in large part
of no use to the organism except as a stimulant to peristalsis.

With the average diet available to the ordinary American
the organism is amply able to extract sufficient of the nutritive
principles to maintain body vigor. STaTisTics Wwith reference
to different people and different climates are illuminating more
in that they show that what is chemically a very deficient diet
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ig actually and phyvsiologically a very sufficient one. The Es-
QUIMAT with his tallow and the CHiNaMAN with his rice do not
show sufficient differences from those subsisting on a more varied
diet—explainable alone from dietic conditions—to make it a
safe rule to rely upon chemical analysis alone for judgment of
food values.

In connection with the above Professor Atwater says:
“Digestibility is often confused with another very different thing,
namely, the agreeing or disagreeing of food with the person who
eats it. During the process of digestion and sassimilation the
food as we have seen, undergoes many chemical changes, some of
them in the intestines, some in the liver, muscles, and other organs.
In these changes chemical compounds may be formed which are
in one way or another unpleasant and injurious, especially if
they are not broken down (as normally they are) before they
have opportunity thus to act. Some of the compounds produced
from the foods in the body may be actually poisonous.”

“Different persons are differently constituted with respect
to the chemical changes which their food undergoes and the
effect produced, so that it may be literally true that ‘one man’s
meat is another man’s poison.” Milk is for most people a very
wholesome, digestible and nutritious food, but there are persons
who are made ill by drinking it, and they should avoid milk. The
writer knows a boy who iz made geriously ill by eating eggs. A
small piece of sweet cake in which eggs have been used will cause
him serious trouble. The sickness is nature’s evidence that eggs
are for him an unfit article of food. Some persons have to avoid
strawberries. Indeed, cases in which the most wholesome kinds
of food are hurtful to individual persons are, unfortunately, nu-
merous. Every one must learn from his own experience what
food agrees with him and what does not.'’1

The time for dining or the frequency does not exercise as great
an influence upon body conditions as one is led to think by nu-
merous of the so called health journals. True, one may dine
so often as to prevent recuperation between the periods of ac-

1. ArwatEr: Principles of Nutrition and Nutritive Value of Foods.

]
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tivity of the digestive apparatus. A frequency associated with
a small amount at each period is not necessarily bad practice.
Overloading under any eircumstances is objectionable. AN
ABRUPT CHANGE in dietetic habits is of more importance as a
cause of digestive trouble than is the particular habit of the in-
dividual.

With disease conditions present the viewpoint is somewhat
changed. Yet we are largely in the dark with reference to the
dietetic principles to be employed in particular cases. In most
cases APPETITE is a safe guide in health and within limits it is
also in disease. Very few cases present themselves where it is
advisable to foree an individual to eat against his own desire.
“Just a little to keep up strength’ is advice and practice which
is accountable for numerous prolonged disorders. The patient’s
desire will usually indicate the time. But it is equally faulty
logic to withhold nourishment long after the appetite has re-
turned. Fasting for ten, twenty, thirty days is advocated by
various physicians, many of whom rejoice in the reputation of
following all methods of treatment that are natural! Excesses
ARE ALWAYS UNNATURAL, and the substitution of one abnormal
condition for another is never logical. The individual as in other
unusual conditions, may get well, but the result is only another
of the indications that the organism may regulate its function
even under adverse circumstances.

A SELF-SUFFICIENT MACHINE,

While it is necessary to make emphatic that the human body
is machine-like in its structure and operations it must not be for-
gotten that it is far more than a machine in the usual sense of
that word. More, in the fact that the body is a SELF-FEEDING,
SELF-OILING, SELF-OPERATING, AND SELF-REGULATING. MACHINE.
Account for this in whatever way possible the fact stands undis-
puted. Whether it be by virtue of special physical and chem-
ical laws not vet understood or whether it be through the activ-
ity of a special VITAL FORCE need not so much concern us at this
time since the proof of either contention will not alter the funda-
mentals of our position. That forece, whatever it may be, IN-
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ITIATES, CO-ORDINATES, AND CONTROLS, in the most astonishing
manner, the various activities of the body mechanism, enabling
it to perform the greatest labor with the least loss of energy—
being far more efficient in this respect than the most efficient of
inanimate machines.

By virtue of the facts emphasized in the previous sections
the body organism is enabled to care for itself to a remarkable
degree so long as it is supplied with normal diet and environment.
The importance of this idea is such that it will be considered at
some length. If it were asked what fact is most striking and
most fundamental in the osteopathic philosophy, we should un-
hesitatingly affirm, the self-regulating power inherent in proto-
plasm. At the outset it must be noted that the organism’s power
of self-protection is not unlimited. While from one viewpoint
it is preferable to consider all things as co-operating for the ulti-
mate good to each other rather than as a life-and-death STRUGGLE
FOR EXISTENCE, yet the latter condition undoubtedly does rep-
resent one of the tendencies of all nature. Henee it is presump-
tuous, in view of known facts, to assume that the body organism
will triumph in all its encounters. But the fact that it is suf-
ficient for ordinary conditions of environment and for numer-
ous and extreme emergency conditions may be emphasized by
a few illustrations.

1. It is self-sufficient funetionally in health. Note an illus-
tration in the mechanism of ciRcuLaTION: the stomach on the
ingestion of food needs an increase of blood. The food materials
act as a stimulus to certain nerve terminals in the gastric mucosa;
afferent impulses are sent to a nerve center in the sympathetic
ganglion or spinal cord where efferent impulses are generated,
resulting in a dilatation of the gastric arterioles; the general blood
pressure remaining unaltered, an inereased blood flow to the stom-
ach is inevitable. IN RESPIRATION: by reason of an increase in
metabolism, an execess of carbon dioxid is generated and mod-
ifies the normal condition of the blood; that excess acts as a
stimulant - to certain nerve cells loeated in the medulla; these
generating efferent impulses over the nerves controlling the
respiratory apparatus cause an increased activity of that me-
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chanism whereby the excess of carbon dioxid is eliminated. In
HEAT REGULATION (thermotaxis): the individual is exposed to
a sudden lowered external temperature; by nerve influence and
direct effect superficial vaso-constriction and deep vaso-dila-
tation occur; henee not only a lessened opportunity for heat loss
but through several media an increased metabolism results,
which means the maintenance of the average body temperature
within narrow limits. PROTECTION AGAINST POISONING from
toxic materials produced in normal metabolism, is strikingly
illustrated in the case of the conversion of ammonia which 1s
quite poisonous into urea which is much less so, by the cells of
the liver. In vomiting ig seen an example of EMERGENCY func-
tion exemplifying self-regulation; an irritating substance is taken

centTer v into the stomach which, acting

nMEDULLA 45 an intense stimulus on termi-

>
C%’\ H‘. / nals of the vagusnerve, causes

\ afferent impulses to pass to the
B g0 called vomiting centerin the
medulla; efferent impulses sent
out over the vagus, the lower
intercostals, and the phrenie,
cause a foreible expulsion of the
irritating materials, at the same
time through other mechanisms
the orifices of the stomach are
| co-ordinated, the glottis closed,.
and anti-peristalsis of the esoph-
agus oceurs. In the DEPRESSOR
NERVE another emergeney func-
tion is provided for; under or-
dinary conditions of blood pres-
sure that nerve iz inactive.
When by reason of increased
Fia. 4.—I*~Terv-::-u£t lEIlEmaliEm in vom- peripheral resistance or other
itng. cause the pressure becomes ex-
cessive, terminals of the nerve in the walls of the ventricle are
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stimulated, afferent impulses are sent to the vaso-motor center
and general and special dilatation occurs with a consequent
lowering of pressure.

But also in disease conditions we note the regulation. In the
HIGH TEMPERATURE of the body we have a condition unfavor-
able to the development of micro-organisms which are known to
be associated with various fever states; that high temperature is
brought about by the disturbed condition of the body, the excess
of waste producing a condition of toxicity, which acts as a stimu-
lus to an excessive metabolism resulting in an overactive oxida-
tion, while in part—perhaps the principal part—the rise in temper-
ature results from a lessened heat loss through peripheral vaso-
constriction; the heat thus generated acting not only in the man-
ner suggested above but assisting in ridding the body of foreign
and waste material by burning it. Bunge emphasizes the above
facts by several illustrations. Thus the spirilla of recurrent fever
lose their mobility at 40° C. (104° F.); the most favorable temper-
ature for the tubercle bacillus is 37°-38°C. (99.5°F.); the propa-
gation of the streptococcus erysipelatosus is terminated at 40°C,
(104°F.) and the organism is killed at 41°C. (105.8°F.) “In this
connection,” this author says, ““we must remember that in fever the
average temperatures only are taken, and it is quite possible that
in certain tissues, and perhaps more especially in those parts where
the bacteria most abound the temperature runs up to a much
higher level.”” In econvulsions, according to Dr. Still,! is rep-
resented an effort to overcome a disturbance in the equilibrium
of certain of the vital forces. The INCREASED ACTIVITY OF THE
sKiN in disturbed renal conditions represents an emergency fune-
tion as well as an example of the sussTITUTION POWER of the
body organs. In inreEcTiON the white blood corpuscles are in-
ereased in number and efficieney as a result of some stimulus de-
pendent on the presence of pathogenic bacteria; while in addition
to thiz function of pHAGOCYTOsIs of the white blood cell an in-
ereased ANTITOXIC condition of the blood and tissues is produced

1. 8t1iLn:  Philosophy of Osteopathy.
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dependent on the same factors.! In sTarvaTioN the body ig
preserved in a remarkable manner, for not only are stored foods
—pglyeogen, fat, ete.—first drawn upon, but when this source of
supply becomes exhausted the organs least essential suffer first.
The following table from STEWarT's PHYSIOLOGY, giving per-
centages of total organ weight lost in starvation is suggestive:

Brain 3 Kidnevs.................o..... 26
Heart.............ooiiiiinnn. 3 Blood. .. ... ... . .. 27
Bones .14 Museles, ..............ciivei... 31
Panereas. . ... .. ... ..., 17 Testes. . ... e 40
Intestines....... .18 LAVeT. . e 54
Lamgs. ..o i 18 Spleen. ... .. 67
Skin 21 /N a7

2. It is self-sufficient strueturally. Note the CALLOUSED
coNDITION of the palms in the case of an individual who performs
much manual labor; or the similar hardening of the gums of those
who are without teeth—structural change becausze of functional
increase, The body is continually meeting with mechanical
forces sufficient to temporarily displace parts, e. g., the RiBs,
in which the normal tension of muscle and ligament is usually
sufficient to readjust. In case of svLigaT wounps blood and
lymph together are able to approximate the parts and healing
results.

1. Stern and Korte (Berl. klin. Wochen., 1904, No. 9, p. 213), by usin

a method devised by Neisser and Wechsherg, have measured the bactericid
wer of the blood serum of E]?hﬂid fever patients and of normal individuals.
o fixed quantities of fresh eated rabbit serum and a dilution of a twenty-
four-hour bouillon eulture of typhoid baeilli varying amounts of heated ty-
phoid serum were added. After the mixture had remained at 36.5 'C. for
three hours the whole was plated. The authors find that almost complete
bacteriolysis takes place, even when typhoid serum is used in very high dilu-
tions. In a few cases the gerum, when diluted 50,000 times, ig still active.
Sera from persons who have not had typhoid fever possess a much lower
hfnr_:t:ﬂ:.'riv:i1:]:‘:;]}]$nalue1 and usually are only effective in dilutions of 1:200 or there-
abouts, No relationship can be made out, either between the severity of
the disease or the tendeney to relapse and the bactericidal value of the serum.
Neither does there appear to be any direct connection between the agglu-
tinating power of the serum and its gﬂﬂtﬁl'i{!idﬂl action. Sera diluted beyond
the lutinating point are still bactericidal—American Journal of The

Medical Scienees, June, 1904,
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But also in disease the regulating power over strueture is man-
ifested. On the structural change in the semi-lunar valves per-
mitting a regurgitation of blood, the VENTRICULAR MUSCLE HY-
PERTROPHIES to correspond to the increased work to be done; in
which case we have a compensatory structural change. In DIs-
LOCATION OF THE HIP where tension of ligaments and muscular ef-
fort are insufficient to accomplish reduction, compensatory changes
occur, such as shortening and lengthening of muscles, formation
of a new acetabulum with adhesions for ligaments. In BROKEN
BONES where continual motion has prevented the knitting pro-
cess, “false joints” have been formed with all the essential strue-
tures, articular surfaces, ligaments and synovial membranes.
In Locar piLataTioN of the upper intestine in case of absence of
the stomach, and in the remarkable case referred to by Spen-
cer where, as a result of partial obstruction at the cardiac orifice
of the stomach, food material, collecting in the lower part of the
esophagus, initiated processes resulting in a dilatation of the canal,
the development of glands, and a crude form of gastric diges-
tion, we have illuminating instances of the abilityv of the organ-
ism to rise to the ocecasion.

The above facts have been emphasized for the purpose of
impressing the fundamental proposition that ALL PROCESSES
OF HEALING ARE DEPENDENT ON THE INHERENT POWER OF PRO-
TOPLASM; THAT THAT INHERENT POWER TO HEAL WILL BE EXER-
CISED S0 LONG AS STRUCTURAL CONDITIONS ARE NORMAL,and in
the wvast majority of cases where the structural conditions are
abnormal, adjustment of the latter is not beyond its power;
that the DUTY OF THE PHYSICIAN is only to keep external things
—things external to function—favorable to the exercising of
that power.

TaHe TENDENCY TO THE NORMAL.

The considerations in the last section are partly explana-
tory of, but more properly lead up to, a more definite determi-
nation as to the nature of a normal eondition and the reasons for
such a tendency to continually maintain or restore that condi-
tion. If the question were asked as to what constitutes a nor-
mal condition few there are who would not be able to give a fairly
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satisfactory answer in general terms. But though the general
conception were held by each, to explain the specific elements
necessary in a normal condition is a task of some considerable
difficulty. If we answer that a normal body iz one in which
the different parts are working in harmony we have a satisfac-
tory general answer. But if we attempt to give the several ele-
ments a mathematical value and then insist upon measuring every
individual by that standard we will certainly meet with insur-
mountable diffienlty. If by careful estimates we determine that
33 grams of urea is the normal amount excreted in 24 hours,
shall we call that individual abnormal who exeretes only 28 grams?
If we determine that 72 beats per minute shall be the standard
for heart action, shall we decide that Napoleon whose heart rate
was 40 and that others whose rate was below or above the aver-
age figures were not normal? In relation to men cOLLECTIVELY,
then, no standard of normality ean be given. DBut how about
the individual? Can we establish a standard for each individual?
The difficulties are identical. The individual condition is con-
tinually changing in quality and quantity of functioning. The
change is no evidence of a departure from the normal. I 18
THE NORMAL THAT VARIES and hence an absolute value cannot
be given to the various elements constituting a normal.

If we shall make symptoms the eriterion of our judgment
we shall eertainly fail in numerous cases. Many disease condi-
tions are present for long periods of time though presenting abso-
lutely no noticeable symptoms, subjective or objective. Further,
certain changes in appearance ordinarily considered symptomatic
of disease are not o in reality; for instance a rapid heart beat is
usually apparent following the climbing of a steep hill. The
individual is subjectively distressed and the objective symptom
of rapid heart beat is present. But the actual condition instead
of being abnormal is NORMAL UNDER THE CIRCUMSTANCEsS. I8
PAIN an abnormal condition? Not necessarily nor usually. Sub-
jectively it is a psychic condition and as such is in one sense a
product of cerebral activity. In so far as it is a warning it is a
normal condition though it is usually if not always evidence of
some abnormal condition. This is equally true of other sub-
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jective symptoms. We cannot, therefore, rely upon symptoms
as a criterion for judgment of a normal condition. The best that
can be done under the circumstances iz the determination, by
COMPARISON WITH THE AVERAGE CONDITION OF THE AVERAGE
INDIVIDUAL, with modifications of judgment dependent upon the
presence or absence of symptoms, as to the degree of abnormal-
ity, the line of demarcation between normal and abnormal being
a non-determinable quantity.

While it is true the details constituting & normal condition
are not confined within known and unyielding limits, the general
forces back of the tendency may be determined. In the first
place there are two fundamental forces associated with the life
of each organism, the first of which is heredity. By the term is
meant THAT PECULIARITY DERIVED FROM THE TOTAL ANCESTRY.
THAT COMPELS A LIKENESS TO TYPE. What is inherited? (a) The
LIFE PRINCIPLE itself and (b) the GENERAL FORM AND FUNC-
T10N, It is to be noted that inheritance does not refer simply to
the relation between immediate parent and offspring but between
the whole line of ancestors and the individual. An individual
may present the special peculiarities of his grandsire rather than
those of his sire, in which case there is a special quality of germ
plasm handed down through the parents but not becoming man-
ifest in them, to reappear in developed form in the grandson.
Such a reversion to ancestral characters is technically referred
to as ATAVISM.

The second great foree is that of adaptation which has refer-
ence t0 THE PECULIARITY THAT PERMITS AN UNLIKENESS TO TYPE
—a peculiarity which is dependent on the environment for its
manifestation. What varies? The SPECIAL FEATURES AND FUNC-
rIoNs. No two individuals are alike in their structural or their
functional characters: and this individual variation, in so far as
it is not a likeness to some ancestor, is dependent on conditions
of environment, i. e., dependent on stimuli acting upon the or-
ganism during its separate existence.

Both of the two great forces are necessary; the one in order
that stability shall be preserved and the identity of the species
maintained; the other in order that the individual shall not be
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disintegrated because of an absolutely unyielding nature. Each
one of the two forces tends to counteract the extreme tendencies
of the other and hence the happy medium is maintained. Hered-
ity alone would make an absolute condition necessary to a nor-
mal one. No adaptation to the continually arising new cireum-
stances could be possible. Because of the adaptation associated
with living material variation is possible. Hence the boundaries
of the field of normal action are markedly widened. Recog-
nizing the two forces it is possible to explain in a general way
INDIVIDUAL PECULIARITIES, such as difference in heart beat, in
bowel activity, and perspiration; and CIRCUMSTANTIAL PECULIARI-
TIES, such as inerease in respiration dependent on altitude, hyper-
trophy of the heart in valvular disorders, thickening of tissues
in cases of continuous wear. These considerations become of
special interest and fundamental importance to the osteopath
especially in their application to the determination of LEsioxs.
In a later chapter there is indicated in detail the points neces-
sary to consider in the diagnosis of a lesion but in this connec-
tion we wish to emphasize one case. The tendency of the be-
ginning osteopath is to assume that every variation of structure,
especially in the position of the spinous process, is a lesion. The
foregoing considerations would suggest some possible excep-
tions. And experience demonstrates that there are numer-
ous exceptions. The spinous process may be deviated because
of an overdevelopment of muscles on one side—the right in
right-handed individuals, for example—or from a faulty condi-
tion of nutrition in faetal life, or from various other forces, which
while causing an appreciable variation from the average condi-
tion does not cause or predispose to disease, and hence could
not rightly be called a lesion. .What is true of the position of
parts is true of the several other conditions that may be present.
In all considerations of diagnosis the POSSIBILITY OF UNUSUAL
APPEARANCES BEING NORMAL must be recognized.

A normal individual 15 ONE SUFFICIENTLY LIKE THE SPECIES
TO MAINTAIN ITS IDENTITY AS A MEMBER OF THAT SPECIES BUT
PLIABLE ENOUGH TO CHANGE IN ANY PART OR FUNCTION SUFFI-
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CIENTLY TO MEET THE AVERAGE EMERGENCIES OF ENVIRON-
MENT, WITHOUT INTERFERING IN ANY WAY WITH ASSOCIATED
FUNCTIONS. If the incident forces are sufficiently intense or pro-
longed to produce a modification beyond the limits of adaptive
response disease will result. Otherwise, while function and
structure may be temporarily modified, disease beyond the limits
of self-cure will not oceur. As a specifie illustration mention
may be made of the effect of a change of altitude. On passing
from a lower level to one considerably higher a new condition
of environment is represented in the rarer atmosphere. If there
were not the principle of adaptation, the organism would soon
suceumb for lack of oxygen. But possessed of that prineiple
the organism responds by a quantitative change of function.
Respiration and heart action are quickened and vital equilib-
rium thereby maintained. This change of funection 18 NOT PER-
VERTED FUNCTION, for it is normal—necessarv—under the cir-
cumstances. The normal has varied. Temporarily, the in-
ereased function may distress, but permanently other functions
are unimpaired. But, if this change of air pressure be extreme,
so that the organism’s adaptive capacity is overreached, func-
tions are perverted and disease bevond self-cure will result.

This tendency to the normal results in part from certain
well known principles which may be enumerated.

1. First are those of a physical nature. Self-reduction of
luxations depends to a considerable extent upon the difference
in mechanical TENSION on opposing parts of the luxated strue-
ture; in the case of the formation of a new acetabulum the me-
chanical PRESSURE operates to produce the cavity. The discharge
of irritating particles from the bronchi is effected by an appara-
tus which utilizes AIR PRESSURE.

2. Or the tendency may depend upon ehemieal conditions.
The CARBON DIOXID acts as a chemical stimulus to the nerve cells
controlling respiration. The iMMUNITY to certain diseases through
the medium of an inereased antitoxic condition of the blood
is secured by chemical means. The coacguraTioN of the blood
thereby preventing its own loss is largely a chemical process.
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3. Finally, the tendency is dependent to a considerable
degree upon certain vital principles. The PROTECTION FROM
LO8S in the more essential organs in the case of the deprivation
of food above referred to; the FORMATION OF A STOMACH and
arrangements for gastric digestion in other parts of the alimen-
tary canal when the stomach itself has been obliterated or ren-
dered ineffective; and the chemotactic action exhibited by the
white corpuscle in the presence of the pathogenie bacteria, are
illustrations of this principle.

It is not to be presumed however that these various sep-
arate principles act separately in bringing about the adjustment.
It is likely that in no case is this true but that the three are as-
sociated and co-ordinated by the vital force of the organism,
And thus continually guarding and restoring, the organism is
enabled to pass its alloted existence in a world rife with changes
of environment which may at any time be sufficient to inaungu-
rate disease. But by virtue of the tendency exercised both in
ordinary and extraordinary circumstances it may usually triumph,
and hence it is in a very real sense that the statement is true that
““disease is the stimulus to its own cure.”

ACTUAL PATHYVAY
PATHWAY MARKED OUT
BY HEREDITY

i
Ly

MOTIFIED BY
ENVIRONMENT
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CHAPTER IV.

THE.ETIOLOGY OF DISEASE.

In a previous chapter it was suggested that health repre-
sents a condition of body harmony and that disease is body dis-
cord. For purposes of convenience perverted fumetion may be
accepted as a definition of diseaze. While this is not entirely
satisfactory in that most diseases are associated with structural
changes also, yet the appearances so strongly emphasize the
prime importance of functional perversion that use will be made
of the phrase. Granting that there are limits to the self-regulating
power of the organism and that disease does exist, it becomes
necessary to inquire into the cause of disease: and first will be

mentioned the most important of two general causes.
ABNORMAL STRUCTURAL CONDITIONS.

Whatever in addition he may be, man is certainly a machine.
1t is further obvious that the function of a machine, its action,
is absolutely dependent on its structural integrity and that just
as soon as any part of the machine becomes disturbed in relation
to other parts disorder of action will result. Is this true of the
man-machine? It would seem a simple proposition easily an-
swered. Yet objection is offered. Without at this time entering
into a discussion of the relative placing of structure and fune-
tion, a few facts may be indicated tending to prove indisputably
the contention that the ABNORMAL STRUCTURAL CONDITION is
g frequent cause of perverted function.

Medical history teems with records of cases where at least
gross anatomieal disturbances initiate definite and far-reaching
physiological disorder. A few of such will be specified. A p1s-
LocATED HIP will cause sciatica. How does it do so? By direct
pressure, not necessarily on the nerve, perhaps, but upon strue-
tures closely enough associated with it—its blood supply, for
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example—to result in its disorder. Note the statement of Church:
“Compression of the nerve in sitting or by vigorous action of the
leg-flexors and rarely contusions from blows below the sciatic noteh
may induee it.”! Strumpell refers to “neuralgias secondary to
trauma and compression.”’* A DISLOCATED CERVICAL or even lum-
bar vertebra will eause paralysis by pressure upon the spinal cord
or upon its sources of supply. Seudder refers to cervical condi-
tions in this manner: “The most common form of cervieal dislo-
cation is that oceurring upon one side, and is usually without fa-
tal result. This israthera commoninjury. It isoften unrecogniz-
ed.”?  An occluded artery will cause dryv caxGRENE and an occlud-
ed vein will cause moist gangrene. Note Nancrede's statement:
“Indeed except when the traumatism physically disintegrates
tissues as astoneis reduced to powder, heat or strong acids physically
destroy strueture, or cold suspends cellular nutrition so long that
when this nutrition becomes a physical impossibility vital metab-
olism can not be resumed, gangrene always results from TOTAL
DEPRIVATION OF PABULUM.”?* He also indicates what most sur-
geons assert that the moist form depends in part upon inter-
ference with drainage. According to many authors and inves-
tigators, ineluding the renowned Virchow, the GASTRIC ULCER is
caused by a disturbance of the ecirculation by embolism or other
occlusion or obstruction. A ¥LAT CHEsST vitiates lung tissue and
renders it susceptible to invasion by bacteria. PrREGNANCY by
pressure on renal vessels produces albuminuria. ScCLEROsIs,
overgrowth and hardening of connective tissue structure, eauses
paraplegia and similar conditions. TacHYCARDIA i caused by
pressure paralysis of the wvagus nerve from “‘tumors, aneurism,
enlarged lymph-glands,* * * * in the neck or thorax.”® A
SPRAINED ANKLE causes congestion and infiltration, thereby
producing various sensory and motor disturbances directly and

1. CHURCH AND PETERSON: Nervous and Mental Diseases, p. 295,

2. BrrRuMPELL: Text-Book of Medicine, p. 814,

3. SBcuvpper: The Treatment of Fractures with Notes upon a few Com-
Mon Dispiacementa, . 489-490,

4. NANCREDE: inciples of Surgery.

5. AxpErs: Practice of Medicine, p. 670.
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reflexly. And finally, “the movements of the MuscLEs of the
NECK, by pressing on the jugular vein, are sufficient to affect the
cerebral circulation.”’1

In all of the cases mentioned above we have illustrations of
the fact that function depends on structure. That such cases
exist 15 recognized by all authorities and iz disputed by none.
In all of these cases the anatomiecal perversion is a gross one
and the functional change iz also gross. Why should we limit
the application of the principle to the gross cases? Let us fur-
ther analvze some of the above instances. All are agreed that
the dislocation of a hip can produce an inflammation of the seiatic
nerve. Is it a greater tax on the intellect to conceive of a func-
tional disorder of less degree dependent upon a less severe struc-
tural perversion? If an intense stimulus will produce the NEURITIS
why will not a less intense but long continued stimulus produce,
if not a neuritis, at least an appreciable disorder of some other
kind, for instance a deadening effeet, a numbness, or a change in
vasomotor impulses that are earried by the sciatic nerve? Note
the case of the parALYsIS, partial or complete, dependent on dis-
location of a cervical vertebra. Is itan insult to intelligence to
-assent to the proposition that if a gross dislocation can produce
a paralysis, a less perversion, for instance a severe torsion or strain
may so impinge not upon the cord directly but upon the innu-
merable channels that conneet the contents of the neural canal
with the structures anterior to the spinal column, as to very
materially interfere with the exchange between those regions?
We think not. If it be possible that GANGRENE of a tissue is
dependent on the total obstruction to the arterial supply to that
tissue, why is it not reasonable that a partial interference with the
flow of blood through an artery may result in a less completely
starved condition? That partial interference may easily be pro-
duced by direct pressure of structures upon it or by interfer-
ence with the nerve mechanism which governs its diameter. And
if an enlarged lyvmphatic gland may by pressure produce a rapid
action of the heart through interference with the inhibitory
function of the vagus, why is it not reasonable that tightened

1. ScHAFER: Text-Book of Physiology.
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conditions in the spinal structures, by pressure upon the accel-
erator fibres found in the sympathetic, may produce a similar
overactivity of the heart? There is no question that such tight-
ened conditions oeccur, and are followed by such cardiae dis-
orders. If the Lungs are weakened by a depressed condition
of[the thoracic walls, why is it not true that the heart may suffer
from a like crowding, or, through a weakened diaphragm which
reasonably could follow the depressed ribs, a general ptosis of
the abdominal organs result? If it is possible that contraction
of cervieal musecles produces a change in cerebral circulation why
may not a4 CONTRACTURED, i. e., chronically contracted—muscle
produce a chronic disturbance of that circulation and hence a
congestive headache? If a pregnant vTerUs by virtue of its
size and weight may produce renal disorder by pressure, why
may not a tumor, a contractured muscle, or a subluxated bone,
acting upon a vital structure directly or indirectly connected
to the kidney, produce disorder of that organ in a similar man-
ner? If a scLEROSIs interfere with nerve impulses in the spinal
cord, why may not a thickening of tissues connecting vertebra
with vertebra produce similar disturbance in the nerve fibers
or blood-vessels which pass so numerously into and out from
the spinal canal, among and between and through those con-
necting bands? And it is more reasonable; for there is some
question whether the sclerosis in the cord is primary, or has re-
sulted as a process secondary to the degenerating nervous tissue,
while there is no question that the spine becomes more and more.
rigid as it is continually overworked or strained in various of
its parts. If a SPRAINED ANKLE is a common occurrence and if
congestion and infiltration are resulting conditions which cause
direct and reflex disturbances, why is it such a draft upon credul-
ity to believe that a similar common condition of sprain, with
similar congestions and infiltrations and similar direct and re-
flex disorders may occur in the scores of articulations which are
presented by the spinal column?

But it is not necessary to rest the case entirely on assump-
tion. Evidence has been accumulated and is still accumulating
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which i8 most confirmatory in character. Case after case has
been found by phyicians who are careful in observation and
logical in judgment, showing that these variousstructural per-
versions are present and are associated with functional disorders,
the removal of the structural condition uniformly resulting in
a disappearance of the disorder. It is at the present time not so
much a question as to the fact that a structural disorder pro-
duces the disease as to the details of the manner in which the
latter is brought about.

DisEasE MAINTAINED BY STRUCTURE.

It is not of such moment as to what was the original stim-
ulus to a disordered function. We have no guarrel with those
who insist that the functional disorder may result from a mul-
titude of forces which act continually upon the organism. It
is readily admitted that constant disregard for well known laws
of health must of necessity produce disorder, and in another see-
tion special attention is called to the faet. The more important
question is to determine what is fact and what is fiction in the
mass of rules given for correet living. A thousand conditions
of environment and of individual may initiate or predispose to
disorder of function. This fact must be recognized in order
that the individual shall understand that he MUsT REAP WHAT
HE sows. It must be a part of the work of the physician, asit is
only less emphatically the duty of every man, to assist in a proper
understanding of the known laws of health, and a proper appre-
ciation of the responsibility for one’s own health, bodily, mental,
and spiritual. Temperance in all things is absolutely a pre-
requisite for continued well being. Any intemperance will re-
sult in at least a temporary impairment of funetion. With most
normal individuals a few experiences will teach wisdom. Hence
most individuals pass through life with a fair degree of health
so far as disorder dependent on wilful abuse is concerned. When,
however, a disorder becomes manifest and persists in spite of
removal of the intemperance or abnormal condition of environ-
ment it is certainly logical to assume that some other factor is

(i
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maintaining the disease, for FUNCTION I8 INFINITELY SELF-REG-
ULATIVE. The osteopath insists that the other factor is PERVER-
SION OF STRUCTURE, and that structure a part which is less im-
mediately and less completely subject to vital control—the more
inert tissues such as bone, ligament, cartilage, and other con-
necting structures. Hence where a disorder is maintained, rea-
son and observation both indicate that the structural condi-
tion is the factor that PREVENTS A RETURN TO NORMAL FUNC-
tionING. The question, therefore, is not as to the original force
that caused the disorder, but WHY DOES NOT THE SICK MAN GET
weLL. It is just as much a normal power of the organism to
return to normal functioning as it is to maintain functional equi-
librium manifest in the ordinary healthful life. It is in fact
imposgible to actually differentiate between the two. An ex-
cess of carbon dioxid is a normal stimulus to the removal of that
excess. This is true in other cases. The organism restores con-
tinually its proper function largely through the medium of stim-
uli furnished by its own katabolic products. The presence of
other substances not nutritive in character, e. g., bacterial ex-
creta, produces a similar result. Whether through ages of adap-
tation and from hereditary transmission or from inherent en-
dowment co-equal with life itself, the fact that this self-protee-
tive power exists may be affirmed with little probability of error;
and that function is absolutely seli-regulative while structure
is only less responsive to the same forees is equally certain. Hence
in the ordinary disorder that seems beyond the limits of self-_
restoration we must logically look to the structural condition
for the factor maintaining the disorder. And experience has
shown that little in addition is needed, for with the average in-
dividual the average environment constitutes a normal eondi-
tion. With such an environment to which the individual has
long been accustomed the organism is master of the situation
and needs only freedom to exercise its restorative powers.

The truth of these considerations is evident in case of chronic
disorder. But they are no less true if less evident in acute con-
ditions. 1t is said that a certain prominent instructor in a rec-



THE ETIOLOGY OF DISEASE. 7O

ognized medical college told his students on the oceasion of their
graduation that 95 per cent. of their acute cases would get well
whether they were treated or not. We are not sure that the
percentage is too high. This does not argue for a policy of non-
interference. For osteopathic experience shows unquestionably
that the reparative forces may be given greater freedom for action
by appropriate treatment. In general the length of time re-
quired by the unaided organism to restore normal conditions
may be LESSENED ONE-HALF. What is the philosophy of the
treatment under such circumstances? Under the influence of
an excessive stimulus, as a marked disease condition, the or-
ganism exerts its full powers of response but very materially at
the expense of certain secondary abnormal functioning. That
is, the vital forces are all concerned with the state of emergency
which diverts attention from certain functional and struetural
conditions that under the eircumstances are secondary in im-
portance. These, together with the added disorganizing factor
of an excess of stimuli due to the disease, become more or less
deranged. As a result varying symptoms are manifested which
represent in large part evidences of the secondary disorganiza-
tion. One of the most common of the latter is change in struc-
tural relations, e. g., CONTRACTED MUsCLES. But contractured
muscles, direetly and through their attachment to bone or other
tissue, further disturb structural relations and hence an addi-
tional causal factor is presented. This structural perversion
which has been produced secondarily is an ADDED cAUSE not so
much of the dizease but of the inability of the organism to im-
mediately recover. Hence by keeping the structural condition
reduced the total time for recovery will be appreciably short-
ened. If this assistance is NoT GIvEN the organism will recover
in most cases unaided. But in others the disease will become
chronie NOT BECAUSE THE FUNCTION DELIGHTS IN IRREGULARITY
nor because the environment or habit of the patient is necessarily
an insurmountable hindrance, but because the inert structure
which was disturbed has become set in its relations and the nor-
mal tension of surrounding tissues is insufficient to readjust.
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It is not necessary to assume that the perverted structure
arose as a secondary result. It is enough to note that in count-
less cases there exists a deranged structural condition which,
not of itself capable of producing marked disorder, yet permits
of a lessened resistance to the extraordinary stimuli and when
the disease results from the latter, prevents a complete response
to the new conditions by interfering with normal nerve or blood
action. In such the structural difficulty is part of the original
cause of the disease in that it represents a predisposition. It
becomes the principal if not the entire factor which prevents a
ready return to normal.

Tae Lesion.

By osteopathic usage the word lesion has acquired special
significance. The SURGICAL CONCEPTION of lesion, any hurt or
injury to a part, and the PATHOLOGICAL CONCEPT, any local or
circumseribed area of tissue undergoing abnormal funectional
changes, must be carefully distinguished from the osteopathic
concept which is ANY STRUCTURAL PERVERSION WHICH BY PRES-
SURE PRODUCEE OR MAINTAINS FUNCTIONAL DISORDER. Note
FIRST that the definition includes all tissues. While it is true
that the BoNY lesion occupies first place by virtue of history and
importance, MUSCULAR AND LIGAMENTOUS PERVERSIONS are rivals
of the former for preeminence. A Vviscus may act as a lesion,
and among the most serious of diseases are those directly de-
pendent upon pressure from prolapsed viscera. In the SECOND
place note that the structure must be perverted, that is, not nor-
mal—has departed from the usual or average condition. THIRD,
note that the condition of function is ineluded in the conception
of lesion. This is of fundamental importance. From what has
been said in a previous seetion it can be understood that a struc-
ture may be perverted in the sense of being unusual and still not
be a cause for change of function. This variation is still within
the limits of normal adaptation. A spine may have its curves
markedly exaggerated or completely obliterated and the func-
tional conditions still remain normal. To make of it a lesion in
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the osteopathic sense there must be included the idea of fune-
tional disorder as a consequence of the structural perversion.
FinaLny, note that the disorder is produced by pressure. This
latter idea is the keynote in disease causes. We believe this
conception of the term lesion iz the proper one from the stand-
point of usage, convenience, and simplicity.

The perverted structural condition may be a disturbed
positional relation of parts. These may be further classified into
(a) pisLocaTioN, which usually refers to bony tissue and repre-
sents a condition in which there iz a complete separation of the
articular surfaces. An example of this class would be a hip dis-
location. (b) SveLuxaTion, also usually referring to bony
structures but in which there is an incomplete separation of the
articular surfaces, is a second type. A rib is more commonly
subluxated than dislocated. (e¢) DisPLACEMENT i3 more com-
monly applied to vyielding structures and especially viscera in
which there iz no well marked or special articulating surfaces,
It is more appropriate to speak of a displaced uterus than of a
subluxated or dislocated one. (d) The lesion may be in the nature
of a CONTRACTURE, more especially of muscle tissue. While it
is true that all living tissue is more or less susceptible to change
in shape through the phenomenon of contraction, muscle tissue
because of its specially developed power in this particular must
occupy first place. While the contracture is a position change
it is also a size change and might appropriately be considered in
the next division. For there is undoubtedly in the majority of
muscular contractures an increase in the total bulk of the muscle
though not necessarily in the amount of muscular fiber.

In the second place the disorder may be a disturbed size
relation of parts. These may be also further classified into (a)
lesions from ovERGROWTH. In the case of a hypertrophied heart
or a thoracic aneurism direct pressure is exerted upon the lungs
and other thoracic structures with resulting disorder of their
function. (b) ARRESTED GROWTH and (¢) ATROPHY are less com-
mon conditions but are occasionally noted. In the case of an
atrophied liver the resulting disturbance of associated abdominal
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viscera may be directly dependent upon this size disturbance. (d)
PERVERTED GROWTHS, a8 in the case of exostoses and tumors which
are special forms of overgrowth conditions, are considered as
lesions.

Reference was made to the fact, fundamental in import-
ance, that the lesion produces disease by a pressure effect. In
what way is that pressure applied? The question demands a
rather extended discussion but will be briefly outlined in this
connection.

THE.CAUsSES OF LESIONS.

For purposes of convenience the causes of lesions may be class-
ified into external or environmental, and intermal. Among the
former the most common is MECHANICAL VIOLENCE such as a
blow, a fall, & mechanical shock or jar to the organism produced
in whatever way. It will be found on inquiring into the history
of a vast number of cases of disease that the onset of the dis-
order wags noticed soon after having suffered the violence, and
owing to this fact it is always the part of wisdom to inquire care-
fully into the history of the case. These mechanical causes act
alike in producing bony, muscular, ligamentous, or visceral le-
sions. A PROLAPSED UTERUS is often found to have its cause in
a sudden mechanical jarring of the body. A SUBLUXATED RIB is
a common result of direct pressure from without such as might
oceur in the strenuous periods of a football game or the less in-
tense but more prolonged compression of certain sieel braces
constituting a part of the wardrobe of the modern woman. A
sudden attempt to protect one’s self from falling will account for
8 STRAINED MUSCLE, a sprained articulation, or a subluxated
vertebra. A second important external cause is that of TEM-
PERATURE CHANGE. In order that a thermal condition shall pro-
duece its effect on responsive tissue it must be a SUDDEN CHANGE
and usually a change from a higher to a lower temperature. While
experimental physiology indicates the possibility of a contracted
muscle dependent on a change from a lower to a higher temper-
ature, little evidence has been produced to show that a similar
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condition is produced in the normal living human body under
those circumstances. Lack of evidenece however does not prove
that the contraction may not be brought about in the way sug-
gested. With regard to the production of contractured muscles
resulting from sudden exposure to cold atmosphere or a cold
draught, all osteopaths are agreed in emphatic affirmation. In
experimental physiology it can be shown that an isolated muscle
so exposed to cold does contract and it would seem altogether
reasonable that a similar condition should result in the case of
the far more responsive, living, attached human musecle. While
it iz agreed that muscle protoplasm is the typical variety that
responds to a stimulus by definite and measurable change of
shape it is not at all unlikely that other soft tissues of the body
respond in the same way although not to the same degree. The
primary effect in point of time and importance then, will be the
production of a MuscuLAaR LEsION. But remembering the in-
timate relation existing between muscles and other tissues it is
easily understood how a bony or ligamentous lesion may come
about as a consequence of a muscular contracture. A muscle
cannot contract without an approximation of the structures to
which the muscle is attached. Hence if it be a spinal muscle a
vertebral lesion will be produced, or if it attaches to a rib that
structure will be depressed or otherwise disturbed.

Of the internal causes of lesions posTURE of the body may
be mentioned though perhaps with equal propriety it might be
classed under external causes. Especially is this operative in
the case of children and young people, the most common form of
lesion which results being a curvature of the spine. Any eramped
or distorted position assumed for long periods at a time will with
a fair degree of certainty result in a gradual change in the rela-
tion of parts. The continual bending over the desk at school is
undoubtedly aceountable for numerous spinal disorders. Pro-
rEssioNs and trades which require the assumption of peculiar
positions furnish their quota of patients with characteristic lesions.
The dorsal inclination of the head in the process of lathing a
ceiling, the flexed position in shoveling, and the stooping of the
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compositor at his case are all illustrations of the point. In all
of these there is a uniform foree continuously acting in a definite
direction, the inevitable result being in the ease of yielding hu-
man tissue, definite changes in structure.

NUTRITIONAL DISTURBANCES are internal causes which com-
prehend a variety of specific conditions such as congestions, and
angmic states, and nerve irritations. These in most cases are fur-
ther dependent upon an adjacent structure but it becomes necessa-
rv to seek for the cause of the congestion. Nerve irritation may in-
itiate changes which produce muscle contracture or ligamentous
thickenings but the cause of the irritation must be sought for else-
where. An OVERWORKED oORGAN through a resulting hyper-
trophy of its tissue will become a lesion. Not only will viscera
act as lesions from congestive conditions but a musele will be-
come contracted through impulses transmitted by REFLEX pATH-
WAYS FROM THE ViscuUs., In practically every acute case with
which the osteopath comes in contact there will be found muscle
contractures, in part primary to the disease, in part secondary
to it. Is such a case possible? Observation by competent os-
teopaths indicates that such secondary contractures do occur.
I= there any anatomiecal and physiological explanation for that
condition? Unquestionably. By the known anatomical facts
of central association between spinal nerves and wvisceral nerves,
and the known physiological fact of the RADIATION OF IMPULSES
from one part of the spinal cord to another, a reasonable explan-
ation iz not difficult. Afferent impulses aroused by a disturbed
viscus will be transmitted and given up to the spinal cord and
possibly to the sympathetic ganglion, from both of which cen-
ters efferent impulses, motor or vasomotor, pass to the spinal
muscles. That such an explanation is reasonable is further sug-
gested by reference to Heap's Law relating to sensory nerves.
“This law suggests an intimate relation between afferent nerves
closely connected centrally; and knowing the peculiarities of re-
flex action it requires little tax on eredulity to assume a similarly
close central connection between an afferent viseceral nerve and
an efferent motor nerve. Congestion or other nutritional dis-
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turbances in the muscle tissue will undoubtedly lead to a con-
tracture. Experimental investigation in the laboratory shows
that weAk Acips may be efficient stimuli for the contraetion, and
it is to be noted that just such a condition is present in venous
congestion or in the fatigued muscle. Venous blood, always
less alkaline than arterial, becomes appreciably acid under vari-
ous circumstances of the organism, due to the presence of car-
bonic or sarcolactic acid, the latter a common product of exces-
sive katabolism. An excess of arterial blood in a muscle may be
an efficient stimulus because of increasing its metabolic processes
or because of soon becoming of a venous nature due to stagna-
tion. This latter state may easily follow from a disturbance of
the vasomotor mechanism known to be associated with muscle
as with all other parts of the organism. In fatigue of muscle
from overwork or other cause we have conditions entirely favor-
able for the production of the special form of contracture which
is 80 well known to the osteopath. Here the excess of katabolic
waste including the sarcolactic acid referred to may easily be
sufficient to produce the effect. On the other hand an®mic con-
ditions may easily be responsible for abnormal states of the mus-
cle and the cause of the lesion, though this is perhaps a more de-
batable proposition.

MAINTENANCE OF THE LESION.

Emphasis has been given to the fact that structural perver-
sion is responsible for disordered function; that both external
and internal forces may produce the structural change; and that-
the organism itself is usually able to effect readjustment after
the immediate causal factor ceases to operate. Why is the or-
ganism not suceessful in all cases? Why does the lesion persist?
If the physician is careful in his observation he will find that in
a large number of cases, especially of an acute nature, there will
be numerous secondary lesions present more or less continuously
throughout the course of the disease; he will further notice that
in many of these cases both perverted function and secondary
lesion will disappear whether treatment be given or not. What
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causes or forces or conditions are present in these that are lacking
in those numerous cases where the perversion is not thus self-
restored? This question cannot as yet be answered unequivo-
cally, but as further observation is made and deeper study given
several suggestions offer themselves which serve to explain the
difficulty.

In the case of a disloeation in the surgical meaning of that
term there is little about which an issue might be raised. For
instance in a dorsum dislocation of the hip the head of the femur
lies entirely outside the acetabulum, from which it is separated
by a marked ridge of unyielding tissue which is an effective barrier
to adjustment. In a complete dislocation of the cervieal verte-
bra there is presented a condition thus described by Seudder: “In
this unilateral dislocation of the cervical vertebra an articular
process slips over the articular process below it and either catches.
upon the top of the lower articular process or slips down in front
of it.”1 Here there is manifestly sufficient change in the me-
chaniecal relations of the processes to prevent self-adjustment, irre-
spective of any muscle tension that may be associated. DBut
the case may be quite different in the ordinary spinal lesion where
the condition is not a dislocation but a subluxation, and in many
cases almost inappreciable to touch. It is in relation to such
lesions as these that the question arises as to what factor or fac-
tors prevent a return to normal.

In presenting the suggested explanations it is necessary to
divide the cases into two classes, those lesions due to thermal
or other change which initiate muscular contracture asthe pri-
mary perversion, and those caused by sudden violence which
immediately produce definite strain and displacement of prac-
tically all the parts comprising the articulation. In the former
class, so far as the simple uncomplicated contracture is concerned,
that will disappear just as soon as the stimulus (cold, for example)
is remnoved, and hence the case will hardly require attention. But
experience and abstract theory both indicate that in numerous

1. Scvpper: The Treatment of Fractures with Notes upon a few Com-
mon Displacements.
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cases THE MUSCULAR LESION IS NOT A SIMPLE ONE. As a result
of the shortening of the muscle, deeper structures are disarranged
which will be an added factor to consider in investigating the
lesion. For instance, the contracture of the serratus posticus
inferior produces a depression of the lower four ribs. This in
turn disturbs the articular structures in connection with the
transverse processes and bodies of the vertebrz. These include
the entire connective tissue structures, not merely the synovial
membranes and the specialized ligamentous tissue. In this case
if the original stimulus to contracture is immediately removed,
the muscle relaxes and no harm results. But if that original
stimulus be not removed, or, what is more likely, the disturb-
ance of the deeper structures causes impairment of the muscle’s
blood and nerve control, the contracture will persist so long as
the deeper structural disorder persists. But note that this deeper
condition is not likely to remain merely as a tensed or strained
articulation. Tension and strain produce irritation, irritation
results in congestion, congestion is followed by inflammation,
and inflammation is accountable for a large number of local con-
ditions. When the ecase has reached this stage essentially the
same factors are presented as are considered in the second class
of cases referred to above, those lesions due to a definite and
abrupt traumatism, as in case of a fall, blow, or strain. Hence
the further course of the two classes are analogous.

What occurs when a joint is sprained? DaCosta thus de-
seribes the 'morbid state: “In a bad sprain the ligaments are
torn: the synovial membrane is contused or ecrushed; cartilages.
are loosened or separated; hemorrhage takes place into and about
the joint; muscles and tendons are stretched, displaced, or lacer-
ated: vessels and nerves are damaged; the skin is often contused;
and portions of the bone or cartilage may be detached from their
proper habitat, though still adhering to a ligament or tendon.”?
Note that following the accident, unless motion be produced at
rather frequent intervals a stiff joini is the result. What is
the occasion for this rigidity? Adhesions and thickenings of

1. DaCosta: Modern Surgery.
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various of the joint structures are undoubtedly responsible. Ad-
hesions usually begin while the inflammatory state is still active,
which is also true of overgrowth conditions. Hence this com-
plication of the original displacement iz present almost from the
beginning. There can be little question that such a state of
affairs exists in numberless spinal lesions. For in connection
with the spine are SCORES OF ARTICULATIONS, EACH OF WHICH 13
CONTINUALLY SUBJECT TO THE IDENTICAL TWISTS AND WRENCHES
THAT PRODUCE THE STRIKING EFFECTS IN CASE OF THE SPRAINED
ANKLE. The less noticeable character of these sprains is suffi-
ciently explained by the comparatively small size of any indi-
vidual articulation. In the case of a sprained spine, a lesion
due to sudden force, the factor that prevents ecorrect readjust-
ment 15 certainly not simple musele, contracture; it is more than
likely prineipally due to definite change in position, size, and
smoothness of the more intimate articulating structures, these
changes in turn dependent upon congestive or inflammatory pro-
cesses resulting from the initial strain.

Is it true of the condition inaugurated by simple muscular
contracture? If the latter produces sufficient tension of the deep
tissues, there is no question that it is true, though perhaps not
so marked in degree. If the muscle contracture is sufficient to
seriously disturb the relative position of the articular structures,
it 18 also sufficient to set up the series of changes suggested above.
If the condition were due only to the difference in muscular ten-
sion then we are justified in the massage of muscles so often
employed by not a few practitioners. Then will we become
little else than masseurs, and our protest against such classifica-
tion will be of no avail. As a matter of fact the masseur occa-
sionally produces favorable results. He does it in those com-
paratively few cases where muscle contracture is the sole factor,
or where his work is sufficiently deep to effect a real adjustment.

Essentially then, the proposition reduces to one to which
reference must continually be made, namely, that MUsCLE TIsSUE
IS SELF-ADJUSTIVE, and so soon as the stimulus to contracture is
removed there is little if any necessity for direct relaxive meas-
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ures. The deeper tissues—bone, cartilage, and other connec-
tive tissues which are less capable of self-adjustment—are the
structures which by virtue of their condition of size irregularities,
roughened surfaces, or other change, immediately prevent a re-
turn to the normal, or impair the vascular or nervous state of
other tissues including muscle which as a result are irregularly
tensed and prevent the return.

In conclusion it will be noted that in all likelihood no single
factor maintains the lesion. Just as practically every spinal
lesion involves bone, ligament, and muscle, so the persistent
nature of the lesion is due to more than one factor. As to the
actual condition present, it may not definitely be known until
with better facilities for pathological investigation it will be possi-
ble to demonstrate to a certainty its nature and extent.

MeDpia TurovugH WHicH Lesions Propuce INsEAsE.

1. Direct pressure may cause the organ to be involved in
disease. A RIB or ribs may be depressed thereby pressing direct-
ly upon the lungs, or what is equivalent to that pressure, prevent-
ing their normal expansion, resulting in an immediate disorder or
a lessened resistance to specific infection. A FLOATING KIDNEY
may press directly upon the bowels thereby inducing constipa-
tion or other trouble. The PYRIFORMIS MUSCLE or others closely
associated may in contracture impinge directly upon the seiatic
nerve causing a neuritis.

2. Pressure upon the artery which supplies it causes an
angemic condition of the organ and a possible secondary hyper-
emia of some closely associated part. By virtue of a torsion
of the cervical vertebra with a consequent tightening and thick-
ening of the intervertebral ligaments, the blood flow through the
INTERVERTEBRAL ARTERY is hindered and the spinal cord suffers.
An approximated condition of the upper ribs impairs the arterial
supply to the Mammary GLAND and the secretion of milk is hin-
dered. An abdominal tumor or a pregnant uterus impinges
on the RENAL ARTERIES and kidney trouble is experienced.

3. Pressure upon the vein which drains it causes a hyper-
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@mia of the organ with a possible secondary anemia of closely
associated structures. A depressed sternum and anterior ends
of clavicle and first rib through pressure upon the INFERIOR THY-
ROID veins causes goitre. A tightened muscular and ligamen-
tous condition about the saphenous opening causes VARICOSE
vEINS. Muscular contracture in the cervical region interferes
with the drainage from the cephalic structures and a congestive
HEADACHE results. In cirrhosis of the liver an obstruction to the
PORTAL SYSTEM oceurs with a resulting abdominal dropsy and a
secondary an@mia of other parts of the body.

4. The organ may be disordered by pressure upon the lymph
channels and protoplasmie streams with which it is associated,
thereby producing innumerable disordered conditions through
the interference with nutritive and sewerage functions, and by
a secondary process materially affecting the general vascular
gystem.

5. Pressure upon a nerve directly or reflexly connected
with it causes disorder of the organ. The heart may be interfered
with by tightened ligaments causing pressure upon the CARDIAC
ACCELERATORS which issue from the spinal cord from the first to
the fourth thoracic segments; or it may be involved in disorder
partly dependent upon an excess of impulses transmitted to it by
way of the hypogastric and solar plexuses from a disturbed uterine
condition, in which case it is a reflex effect. Or the accelerators
may carTy too many or too rapid impulses to the heart depend-
ent on contracted spinal musecles in the upper thoracic area,
this being also a case of disturbance dependent upon reflex action.
Note the physiological law that the TOTAL ACTIVITY OF A SEG-
MENT OF THE SPINAL CORD VARIES DIRECTLY WITH THE ALGEBRAIC
SUM OF IMPULSES PASSING TO IT. Henee a contracture of a spinal
muscle, by inereaging the incoming impulses through impinge-
ment on sensory nerves, will cause hyper-activity of the cord
segment and a resulting increase of aceelerator impulses out over
the cardiac nerves. This law is uniform and will explain most
visceral disturbances dependent on muscle contracture. Note
the extreme number and variety of effects possible from nerve -
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disturbance. A sensory impingement will produece paIN, direct
or transferred. Every sensory nerve is a possible pathway for
impulses setting in motion a vAsoMOTOR CHANGE; hence anmmic
or hyperemic conditions may result. These impulses will alzo
Initiate excessive activity of the sweat glands and hence PER-
SPIRATION becomes abnormal. The nerve may carry the im-
pulse which inaugurates the change in anv efferent channel and
hence motion may be inereased or decreased, secretion acceler-
ated or depressed, inhibition modified, trophicity lessened. All
of these effects are dependent on interference with AFFERENT
or sensory nerves. On the other hand the efferent channels

FROM A HICHER SECHMENT

AFFERENT

FROM
SPINAL

EFFERENT Wi
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Fic. 6.—Illustrating numerous sources of disturbance of viscus. Lesion af-
fecting A, B. C, D, or E may produce disorder of viscus V.

themselves are equally subject to interruption, while any change
in the nutritive condition of a segment of the spinal cord or a
center in the brain will effect to a greater or less degree all nerve
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pathways in direct or reflex connection with them. THE MEDIUM
OF NERVE INTERFERENCE I8 WITHOUT DOUBT THE MOST IMPORT-
ANT WITH WHICH WE DEAL.

Through these several media we may explain with greater
or less satisfaction the varied results that have been observed
to follow the presence of a lesion. The difficulty lies in determining
in each individual case which of the several explanations is the
true one—a difficulty at once apparent and in many cases insur-
mountable. It must be noted that a lesion sufficient to pro-
duce impingement on one of the channels will be sufficient to
affect another, so that in most cases we will have MORE THAN ONE
OF THE CHANNELS INTERRUPTED and hence the greater possibil-
ity of extreme effects.

MisoELLANEOUS NOTES.

1. The eXTENT OF THE LESION BEARS NO CONSTANT RELA-
TION TO THE INTENSITY OR EXTENT OF THE EFFECT. Note the
case of the HUNCH-BACK whose lesion condition is quite apparent
and great in extent. Yet in many cases his health is not mark-
edly impaired. On the other hand a slight strain at the articu-
lation between the eleventh and twelfth vertebrze has resulted
in immediate BRIGHT'S DISEASE of a very serious nature. The
strain was barely noticeable on palpitation or inspection, yet the-
effect was far reaching. Several facts suggest an explanation
of the condition. The effect will vary directly with the vitality
of the tissue interfered with. If a lesion brings pressure upon
simple connective tissue little result may be looked for. The
CONNECTIVE TI1ssUE is comparatively inert. If the pressure be
upon nerve tissue the result is far-reaching. NERVE tissue 18
most vital. Tt is developed with the special end in view of fur-
nishing a material quick to respond to stimuli and capable of con-
ducting the impulse to other parts of the body. Hence a lesser
intensity of stimulus from pressure will be necessary to cause
response than in connective tissue and a much more rapid trans-
mission of the impulse will also result. A mMUscLE impinged upon,
less vital than nerve in respect to readiness of response and speed”
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of propagation, will be associated with less immediate effect. An
ARTERY involved is more likely to result in disorder than is some
other structure because of a wider influence and a more ready
response to pressure.

Again the adjustment possibilities of the structure involved
in lesion are important factors in modifying the response; and
this is in turn largely dependent on the ABRUPTNESS AND STRENGTH
OF THE STIMULUS, 1. e., the pressure from the lesion. A lesion
produced gradually, as is true in most cases of curvature of the
spine, will not constitute a change sufficient to be effective as a
stimulus. For, note that IT 18 AN ABRUPT CHANGE OF PRESSURES
THAT CONSTITUTES A MECHANICAL STIMULUS. In the case, then,
of the posterior eurvature—the extreme kyphosis—the pressure
has been so gradually applied that the structures in contact were
not stimulated but were able to adapt themselves to the gradu-
ally changing conditions. It is a recognized rule in physiology
that a change sufficient to produce a response in a tissue if eon-
tinuously applied will later fail to produce such response. The
tissue has adapted itself to the stimulus and is not further affected
thereby. In the case of the sudden wrench of an articulation
causing NEPHRITIS the change in pressures was so intense and so
abrupt as to constitute a very efficient stimulus so that the ex-
‘treme result was brought about. It must be noted however that
ultimately further adjustment will be impossible and the tissue
must respond. Note that finally the hunch-back suecumbs to
conditions much less severe than would otherwise be the case.
The suMMATION OF sTIMULI may help in the explanation of such.
A stimulus ineffective at first, by repeated operation may cause
such an accumulation of effect as to result in a discharge. The
spine though gradually impinging upon a nerve or other tissue
will finally produce a summation of effects and disorder will re-
sult.

2. Another important fact that must be noted is that THE
REGION OF APPARENT DISTURBANCE I8 NOT NECESSARILY OR USUAL-
LY THE SEAT OF THE LESION. While this statement applies with
more force to the subjective disturbance of pain yet it is noted

7
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in others not subjective. With respect to pain, it is sufficient to
refer to a later chapter in which is discussed the condition of trans-
ferred pain. At present note that the pain caused by an irri-
tation may be felt in any part of the distribution or course of the
nerve irritated. In pressure at the elbow upon the ULNA pain
is not only felt at the point of pressure but also and in many cases
most markedly in the fingers, i. e., where the nerves are specially
developed for receiving stimuli. A lesion in the spine by pres-
sure on fibers forming the INTERcOSTALS may produce pain felt
over the anterior surface of the chest or abdomen. HILTON’S RULE
that pain felt superficially and not accompanied by a local rise
in temperature indicates a spinal origin of the pain, is interest-
ing and helpful especially to osteopaths. Especially is this likely
to be the origin if the pain be SYMMETRICAL, i. e., on both sides
of the median line at corresponding points. An associated local
rise in temperature together with other evidences of local in-
flammation indieates the latter as the probable immediate irritant.

But the application can be made to other than pain condi-
tions. Note that a pelvic lesion primarily affecting the uterus
may cause symptoms only with the heart, PALPITATION of that
organ being a quite common result. In this case the patient
and physician would naturally assume that the heart was pri-
marily at fault. But experience suggests that it is otherwise,
the heart being affected through the complicated mechanism of
reflex activity. The impulse from a disturbed uterus may be
transmitted, for aught we know, through & choice of numerous
pathways involving the reflex—the numerous centers and their
connecting fibers associated with the pelvie, hypogastric, solar,
and cardiac plexuses, the sympathetic ganglia and the segments
of the spinal cord being involved. But why should the heart
be thus involved and not some other organ? In answer it may
be said that in other cases and at times in the same case it is
another organ. Byron Robinson’s suggestion that it is depend-
ent on a condition analogous to an electric arrangement 1s sug-
gestive but unsatisfactory in that there are too many exceptions.
His sUGGESTION is that that organ will be involved reflexly which
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is connected to the primary organ by the greatest number of
nerve strands. Unfortunately he does not show that such is
the case. Personally the author prefers ANOTHER EXPLANATION
in which there are noticed few exceptions and those perhaps
only apparent. Under the circumstances of a perfectly normal
condition of every other organ of the body, little disturbance if
any will result when the one is affected. The excess of energy
will be more or less equally distributed over the entire nervous
system, perhaps indeed more to those offering the least resist-
ance, i. e., to those having the greater number of nerve strands.
But in most cases some one or more organs will be found in an
irritable state quite out of the ordinary. In such a case a nerve
impulse coming from the organ primarily involved will be effective
in a much less intense form than would be required in case the
organ were normal. Hence the statement may be made after
this manner: THAT ORGAN WILL BE INVOLVED REFLEXLY WHICH
Is IN THE MORE IRRITABLE cONDITION, The excess of irrita-
ability in one organ over that in another will depend to a slight
extent only upon inherent eapacity, but in much greater part
upon a disturbed nutrition dependent on an associated lesion.
In case of a reflex disorder, then, we must look for additional
cause in the way of a predisposition. In the majority of cases
experience shows that the predisposition results from a lesion
in the region of the source of nutrition for the organ. Hence
in ease of the palpitation resulting from uterine disorder a lesion
should be found in the region of innervation to the heart, or
in those structures which may directly affect the heart. And
such is the case. If our contention be valid the reflex impulse
is but the exciting cause, the lesion the predisposing; neither
alone being sufficient to destroy the cardiac equilibrium but
acting conjointly are able so to do.

It is a question whether a large number of so called reflex
disorders should be considered reflex except in the manner sug-
gested above. The occipital headache from uterine displace-
ment will much more likely occur if there be a local lesion de-
ranging the cephalic circulation; the ““bilious” headache result-
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ing from gastrie disorder will usually present cervical lesions suf-
ficient to cause the disturbance to appear; even the vomiting of
pregnancy is often in direct proportion to the abnormal pre-
vious condition of the stomach. Hence, let none rest content
with the diagnosis of a ‘‘reflex effect.” Prove that the local
structural conditions are normal before sentencing the reflex
mechanism as the sole cause for the disturbance.
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CHAPTER V.,

ETIOLOGY OF DISEESEI—G{)HTIHUER

Asuse or Funcrionw.

Osteopaths make no claim that there are no possible dis-
ease conditions from other than structural perversions. Any
one “will recognize the fact that by abuse of any organ or its
function departure from normal action may result., Indeed
every life is a continued fluctuation between a normal and an
abnormal condition, so that it becomes evident that disease is
but a relative term. If, as we recognize is true, a continued
excess of carbon dioxid in the blood constitutes a disease, shall
we decide that the amount necessary to arouse increased respira-
tory activity is a disease? That condition continues for an ap-
preciable length of time and in so far as it does it is a normal
stimulus to the respiratory activity, and for ordinary purposes
of dizcussion would not be considered disease. The organism
is able to adjust its functioning immediately. What is true
of the case of respiration is true of the body as a whole. The
struggle between organism and environment is a ceaseless one
in which the organism is usually triumphant, but there are
times when the environment temporarily gains the supremaey.
In these cases enough of a departure from normal is apparent to
be dignified by the term disease. It is this condition that is
present in abuse of an organ orits funection. The excess of food,
the overwork of muscle, the contaminated air, all represent what
is foreign to the organism, and as such stimulates it to an unusual
response. In the vast majority of cases the organism will be
vietor though no external aid is given. At least 75 per cent. of
acute cases will be overcome without treatment of any kind.
In every case the full responsive power will be exerted in the
attempt to overcome. If the stimulus is too intense or prolonged,
disintegration of the organ will result. The duty of the physi-
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cian in such cases is to secure and maintain such a condition of
organism and environment as will allow the fullest freedom to the
responsive power of the organism. Of prime importance in this
connection is the prevention and overcoming of SECONDARY
LEsIONS,  This with the additional attention to known laws of
hygiene and sanitation will usually suffice to enable a return to
the usual grade of organic action.

The abuse that will cause disease may be overuse in time
relations. That is, the function evidenecing through itself too
great a proportion of the alloted time to allow for repair-will
ultimately be disturbed. This disturbance may be in the nature
of a HYPERTROPHY of the organ that performs the function. An
overused musecle will become enlarged as in case of the heart fol-
lowing valvular disorder. Theliverin an individual who constantly
overeats will ultimately be somewhat inereased in size. The
constant abuse of the stomach may result in a thickened mucosa.
In numerous of these cases the fact must be noted that the hyper-
trophy is in part physiological; for instance the hypertrophied
heart is a necessity under the existing circumstances, i. e., the
inefficient valve. At the same time it is secured at the expense
of a continuous tendency toward the production of disorder in
neighboring structures, for instance impaired respiration depend-
ent on lung pressure from the enlarged heart. Secondly, Ex-
HAUSTION i8 a common result from abuse in point of time. In
the case of the enlarged heart, so long as compensation is main-
tained little difficulty may be experienced, but usually the time
comes when all reserve forces have been drawn upon, the heart
1s no longer able to increase its substance to meet the increased
demands, and exhaustion of its energy and substance rapidly fol-
lows. The gastric glands, continuously called upon to do ex-
cessive work, will finally yield to the inevitable and fail to sup-
ply the requisite amount of digestive fluids. In any of these
cases a third condition is likely to result, that of atroprY. In
this connection note the wasting of heart muscle during the period
of broken compensation, the thinning and waste of substance
in the walls of the stomach, or the final condition of atrophy
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and degeneration in an overworked liver.

Again the abuse may be overuse in intensity. APOPLEXY
resulting from sudden increase in blood pressure from overex-
ercise of body or mind is a case in point. An ANEURISM is sim-
ilarly caused. Excessive lifting, athletic efforts and the like,
may produce strains and ruptures in various of the body tissues.
This is not limited to those cases where a pre-existing weakness
makes the sudden strain effective, as, for instance, the usual
arterio-sclerosis in those individuals subject to apoplectic attacks;
but where the strain itself is the primary and perhaps the sole
eausal factor. It is immaterial whether the predisposition ex-
ists: the strain is an abuse under any eircumstances.

Instead of overuse constituting the abuse, under use may
result in a disorder. It isawell known fact that a muscle kept
inactive for a considerable period will gradually waste away.
This is true not of musele only. It seems to be a FUNDAMENTAL
BIOLOGICAL LAW that the structure unused will become incapable
of use, and if evolution be accepted as proven we may explain the
eradual disappearance of structures in man and other animals on
the basis of disuse. Note in the case of the Lunes of an indi-
vidual who contracts ‘‘lazy habits of breathing,” that they are
much more susceptible to disorders than are those of him who
breathes naturally and deeply. The apices are the regions of
lung tissue most commonly involved in tuberculosis and involved
first in point of time. The apex is the least exercised of all parts.
The two facts may be closely associated. Again, proteid food
substances furnish a most efficient stimulus to the secretion of
pepsin by the gastric glands. The consumption of PREDIGEST-
ED, pepeinized foods may constitute a definite abuse through
‘furnishing lessened exercise of the peptic glands with a conse-
quent atrophy of those structures.

Finally reference may be made to abuse in the form nf per=
verted use of a function. The teeth are structures designed to
grind the food materials. If that function is given to the sToMacH
through improper mastication, there is a perverted use of the
stomach. Life in an environment of impure air, noxious vapors,
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and dust particles constitutes an abuse of the RESPIRATORY FUNC-
TION. According to the reports of witnesses in the recent coal
strike investigation one of the causes of the shortened life period
of the coal miner is the continued inhalation of coal dust. Nu-
merous post-mortemsin the case of those who have worked for
long periods in an atmosphere charged with metal or other particles
indicate the induration of the lungs from deposit of the material
as a factor in the cause of death. MouTH BREATHING is a per-
version and is accountable for oceasional disorders of the respira-
tory, or upper part of the digestive channel. The introduction
into the body through any pathway, of a material foreign to the
organism constitutes a perversion. Hence, pruUGs taken into the
alimentary canal, PATHOGENIC BACTERIA with their toxins, and
all other forms of poisoning constitute abuse conditions in the
nature of perverted use. In a large number of such cases the
cause 1 of an EXCITING character, a predisposition being present
which impairs the responsive power of the organism. This is
especially true of miero-organisms, a discussion of which is given
in a further chapter.

PrEDISPOSING AND Exciming CAvusEs.

The causes of disease may further be classified in accord-
ance with their relative capacity to produce disorder without the
aid of any other factors, into PrREDISPOsING and ExcrTing. This
classification is not an absolute one but may be used with advan-
tage for purposes of convenience and better understanding. A
predisposing cause is any condition of the organism or its envir-
onment which, while not producing sufficient disorder to consti-
tute disease, renders the organism more susceptible to other causes.
As illustrations of such may be mentioned the following: In HAY
FEVER two conditions seem to be essential in the production of
the characteristic symptom, an irritable condition of the nasal
mucosa and a specific irritant, as pollen from ecertain plants,
dust particles, and the like. The weakness is more or less con-
tinuously present, the specific irritant only at special periods.
In this case the irritable mucosa with whatever has eaused that
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condition, as a lesion in the cervical region, constitutes the pre-
disposing cause, the pollen or dust particles representing the ex-
citing cause. Neither of these two is capable alone of producing
the attack but acting conjointly are sufficient. The small boy
is noted for his craving for green apples. If a lesion be present
in his splanchnic region and he indulges the eraving, an attack
of CHOLERA MoRBUS is the result. In this case the green apple
represents the final aggravation added to a stomach already
weakened from vasomotor disturbance maintained by the splanch-
nic lesion. A depressed thoracie region, by limiting the ampli-
tude of the respiratory movements, renders the lungs less able to
resist TUBERCULOSIS INFECTION, the tubercle bacillus acting as
the immediate cause of pulmonary consumption, the former
the predisposition to the disorder. Pulmonary troubles tend to
run in families. It is not the inheritance of the specific condi-
tion but the PECULIARITY OF LUNG OR CHEST STRUCTURE. Most
reflex disorders are satisfactorily explained from this double
cause standpoint. For instance, a common accompaniment of
uterine disorder is palpitation of the heart. Such a disturbed
heart rate is much more likely in an individual with a spinal lesion
in the cardiae area than in one where heart control is not inter-
fered with. AGE, 8EX, TEMPERAMENT, AND RACE, RELATING TO
THE ORGANISM, AND CLIMATE, SEASON, ATMOSPHERIC AND OTHER
ENVIRONMENTAL CIRCUMSTANCES may constitute predisposing
causes or occasions. It is common knowledge that children are
more susceptible than adults to measles or searlet fever, while
arterio-sclerosis, paralysis agitans, and numerous other disorders
affect only the adult or aged. The peculiar condition of the or-
ganism at these different periods constitutes a predisposition.
The Negro race is more susceptible to tuberculosis and less so to
yellow fever and malaria than is the Caucasian; and this by virtue
of some inherent difference in the organism which is without sat-
isfactory explanation. Climate iz accountable for special dis-
orders. Catarrhal affections of the respiratory tract are com-
mon in cold, damp, and changeable localities, while typhoid and
other fever conditions are associated with late summer and autumn,
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in each case predisposing to the onset of the disease through the
agency of various exeiting stimuli.

A point to be noted in this connection is the fact of what
may be conveniently spoken of as a reversibility of causes. That
is, a lesion which in one set of circumstances constitutes a pre-
disposition, may in another be an excitant. Note the case in
hay fever. An individual manifests a lesion in the cervical re-
gion. Passing to that period of the season when pollen is plenti-
ful the attack is initiated. In this case the lesion is predispos-
ing, the pollen exeiting, to the disorder. Another individual con-
tinuously living in a pollen-laden atmosphere is unaffected there-
by. But a lesion is produced, when the attack at once super-
venes, Thus predisposition and excitant have been reversed.
Climate conditions may be the excitant or a predisposing cause.
In the first case a lesion is present rendering the nasal tissues
suzceptible to the influence of sudden changes of temperature,
the latter being the excitant of the disorder; on the other hand
an individual living in a changeable climate is predisposed to
catarrhal disorders by virtue of the environment, the catarrhal
condition itself being excited on the production of a specific
lesion. An individual with a normal splanchnie region may con-
tinually abuse his stomach by overeating and still no gastrie dis-
turbanee result, but on the production of a lesion disorder soon
becomes manifest; on the other hand an individual with a lesion
in his splanehnic region may show no marked evidence of stomach
trouble but on abuse of his stomach by dietetic errors disease
OCeUTs.

It is to be noted further that while a predisposing cause
of disease usually will not be sufficient to produce the disease,
an excitant may produce it WITH OR WITHOUT THE ADDITION of
the other factor. While it is much more likely that disease will
result from the eating of green apples in the case of a child who
shows specific splanchnic lesion, experience would indicate that
the green apples alone are sometimes an efficient cause.

Finally it is to be noted that in a large number of disease
conditions of any permanency in time they are dependent not
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on a single cause but upon numerous factors in which numer-
ous lesions and numerous forms of abuse may be concerned in
the various relations of predisposition, predisposing oecasions,
and execiting causes.!

TaE GErRM THEORY OF DIsEASE.

It seems proper at this time to discuss a problem in rela-
tion to disease which has in recent years assumed extreme im-
portance. The germ theory of disease is not at all a new ex-
planation of disease conditions, for ever since the invention of
the compound microscope in the middle of the seventeenth cen-
tury the fact that small forms of life were associated with cer-
tain diseases has been known; and not only was this association
known but shortly following the discovery of the micro-organisms
the doetrine of a causal relation between such micro-organisms
and the disease was promulgated, and, as suggested by Abbot,
amounted almest to a germ-mania. But like numerous other
facts and theories based upon those faets this was practically
lost sight of until late in the nineteenth century when it was again
revived by numerous investigators of world renown, among whom
the names of Pasteur, Klebs, and Koeh stand pre-eminent. These
with others, placed the theory upon fairly sure ground in show-
ing by methods to which no objections could be raised that in
certain cases there iz such a definite relation between the path-
ologic condition and the presence of the micro-organism. The
question is not yet entirely settled as to the nature of that rela-
tion. Is THE DISEASE A8 IT EXISTS RESPONSIBLE FOR THE PRES-
ENCE OF THE MICRO-ORGANISM, OR DO THE BACTERIA PRODUCE THE
PATHOLOGIC CONDITION? In accordance with these two ideas
the micro-organisms have been classified into the saProPEYTIC,
or those which live only upon refuse matter and hence are bene-
ficial to the organism; and PATHOGENIC, or those which by virtue
of some deleterious action definitely produce the disease condi-
tion. Doetor Still has insisted that all are of the former class
and compares them to buzzards whose function in the larger
world is to render dead and decaying material incapable
of further harm. In this assumption we are personally con-

1. For excellent discussion of “Summation of Causes in Diseaze and
Death” by E. R. Booth, Ph. D., D. O., see October, 1802, issue of the Jour-
nal of the American Osteopathie Association,
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vinced that in general he is essentially correct; and that this
view is not foreign to that of many thinkers and investigators of
to-day 18 becoming more and more evident.

Admitting for the time that certain forms of bacteria do
produce disease the question arises as to the manner in which it
is effected. It has been explained on the theory little support-
ed by faet, that the miero-organism abstracted the nutritive ma-
terial and thus ROBBED the tissues of their source of supply,; an-
other explanation is that by their rapid multiplication a direct
MECHANICAL BLOCKING of the channels and spaces of the body
is produced with the resulting abnormal tissue changes; a fur-
ther suggestion of some value is that the bacterium directly aT-
TACKS and destroys the body cells including but not limited to
the white corpuscles; the explanation at present given and one
that more nearly meets the requirements of all cases is based on
the faet that in the rapid propagation of the organism TOXINS
are formed which act in a definitely destructive way upon the
tissue cells. In support of this contention, note the remark
of Bunge that “ Vaillard and Vincent state that 1 cem. of the
filtered culture of the tetanus bacilli in broth contained only
0.025 g. organic matter, and that this amount—of which the poison
formed but a fraction—was enough to kill a thousand guinea-
pigs, or a hundred thousand mice!™! In so far as the baecterium
is responsible for disease or complicates the condition already
present any one or more of these several explanations may be
correct but the last is undoubtedly of paramount importance.

Admitting, then, that inasmuch as the micro-organisms are
present in disease and the toxins are produced which are de-
structive to living tissue, it is vet insufficient to say that the
micero-organism 18 the essential cause of the disorder. While
the germ theory was pressed into service there were individuals
who insisted that bacteria were already present in the tissues of
normal individuals. THE GERM THEORISTS THEMSELVES IN AT-
TEMPTING TO SHOW THE FALLACY OF THIS POSITION HAVE ES-
TABLISHED A FIRM FOUNDATION FOR THE CLAIM THAT THE MICRO-
ORGANISM IS NOT OF ITSELF SUFFICIENT CAUsE. Note the sig-

1. Buxge: Physiologic and Pathologic Chemistry.
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nificance of the following statement: ‘Under careful precau-
tions against which no objections could be raised the experiments
of Billroth and Tiegel were repeated by Pasteur, Burdon-Sander-
son, and Klebs, but with failure in every instance to demonstrate
the presence of bacteria in the healthy, living tissue.””! Wauy
ARE THEY NOT PRESENT IN HEALTHY, LIVING TISSUE? We be-
lieve the only answer possible is that absolutely healthy tissue
is incompatible with the propagation of the bacterium. Nan-
erede emphasizes this fact when he says, ““Such healing is only
possible in the ABSENCE oF INFECTION, mark you, not the ABSENCE
OF GERMS, because as we shall learn, microbes may be present,
but unable to multiply and interfere with the normal processes
for reaszons which will be studied later.”? The following facts
are also significant: in any epidemic of DIPHTHERIA there is little
difficulty in demonstrating the presence, in the pharyngeal mu-
cous membrane of normal individuals, of the Klebs-Loeffler
baeillus; the mierococeus lanceolatus is present in the sputum of
many individuals not affected with pNEUMONIA; even in CHOLERA
AstaTica unaffected individuals may show the presence of the
comma bacillus of Koch in the mucus of the intestinal canal.
Why are not these affected? Why is not every individual stricken
with the disease that passes through the community as an epi-
demic? The only possible answer is that they are immune axp
IMMUNITY PROVES NOTHING LESS THAN THAT THE BACTERIUM
CANNOT BE A SUFFICIENT CAUSE OF DISORDER, and hence the
statement, “No MICRO-ORGANISM IS INTRINSICALLY PATHOGENIC.'3

A few suggestions regarding the nature of immunity may
not be out of place. It is spoken of as being NATURAL or ACQUIRED.
For instance, in the case of the Negro comparative immunity
to yellow fever and malaria is noted; many individuals are never
attacked with the smavLpox virus although they are continu-
ally exposed. These have a natural immunity. But it is fur-
ther noticed that in many of the infectious diseases one attack
renders the individual immune to a second, in which case the
immunity has been acquired. There are three principal fac-
tors which secure to the individual such immunity. The first

1. Aspor: Principles of Bacteriology.
2. NancrEDE: Principles of Surge

Y.
3. DELAFIELD AND PRUDDEN: Hand%uuk of Pathological Anatomy and
Histology.
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is the PHAGOCYTIC AcTION first suggested by Sternberg and later
established by Metschnikoff. This consists in the independent
action of the white blood-corpuscle by virtue of which it is en-
abled to flow around and digest the bacterium, in which case
there is a germicidal action; a second factor iz the anTITOXIC
conditions secured by ecell secretions which render the micro-
organism incapable of poisoning the organism; and last the blood
and tissues are AsEpriCc partly because of their alkalinity which
is sufficient to render conditions unfavorable for the develop-
ment of most of the pathogenic micro-organisms, and partly be-
cause of the presence of nueleinic acid which iz also unfavorable.
These three factors are obviously dependent upon normal blood
and hence it iz that the blood is said to be ASEPTIC, GERMICIDAL,
and antrroxic. In case these several factors are not present in
their full efficiency and the individual yields to a first attack,
this of itself usually is a sufficient stimulus for producing the
full efficiency of each factor and hence no second attack is prob-
able.

Meltzer sums up the organism’s defense against bacteria
in these words: “I maintain in the first place that in the struggle
against bacteria the defense of the body is not carried on exclu-
sively or chiefly by a single element. It iz neither the body
fluids nor the leucocytes nor the other cells alone which can claim
the exclusive merit of maintaining the health of the body, but
each and every one of them has its variable share in attaining the
desiredend................. Let us take as an illustration the protec-
tion of the conjunectival sac. It is nearly in direct contact with
the air and we might expect to find there an extensive bacterial
settlement. Nevertheless Lachowitz and Bujwid found that in
69 per cent. of cases the conjunctiva was perfectly sterile. The
factors which accomplish this sterility, or at least comparative
sterility, of bacteria are: The reflex which causes the closure
of the lids at the approach of dust (the carrier of bacteria); the
blinking which occurs regularly a few times in a minute, which
in conjunction with the lachrymal moisture throws out again
mechanically the already landed bacteria; and finally, the bae-



THE ETIOLOGY OF DISEASE. 103

tericidal effect of the tears destroys the remainder of the invaders.
Or let us take the respiratory organ from the larynx down to the
respiratory tissues including the corresponding lvmph glands.
.................... Through this path the outside world stands in an in-
timate relation to the interior of the body, inasmuch as the air
column iz separated from the lymphaties and capillaries of the
lungs merely by a single layer of the very thin epithelium of air
cells. Even the serous cavities are separated from the lymph
spaces by thicker layers. This arrangement is of course indis-
pensable for the proper exchange of the blood gases with the
air. But what prevents the bacterial invasion of the interior
of the body by this open and direct way? Moreover, most of
the writers agree that trachea, bronchi, and lung tissue of healthy
animals i3 entirely sterile. In a number of rabbits under mor-
phine anmthesia I found all these parts to be sterile. If one
vagus or a larvngeal branch was cut then the upper part of the
trachea contained bacteria, but not the lung. When both vagi
were cut, then of course the lungs, too, were invaded. Jundell
reported recently that by means of a special device he was able
to test the human trachea and found that in the majority of
healthy cases the region below the glottis proved to be sterile.
What protects this path? In my opinion the result is accom-
plished by the cooperation of the following factors: The tor-
tuous part of the respiratory path lving above the glottis re-
moves perhaps the greatest part of the bacteria contained in the
inspired air column and the remaining number is, under normal
conditions, just small enough to be disposed of by the factors
present below the larynx. Baecteria which pass the glottis are
either carried back outside of the glottis from the trachea and
the bronchi by the steady movements of the cilia of the epithe-
lium, or, if the germs are carried in the center of the air column
down to the air cells, they quickly penetrate the thin epithelial
laver and are immediately in the reach of the lymph glands,
which take good care of them_ ... __ In connection with the
respiratory path, I would like to recall here the interesting fact
that both canals which lead farthest to the innermost of the body,
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that is, the respiratory and the female genital canal (which latter
terminates in the peritoneum) have eciliated epithelium, the
movements of the eilia being outward and are as far as the epi-
thelium extends, entirely or nearly sterile.”! To these protec-
tive influences might be added those referred to in other sections,
namely, the hydrochlorie acid of the stomach and the coating of
sebum which, according to Reid, contains fats which “do not
become rancid, and offer a complete protection against the en-
trance of micro-organisms.”? Commenting on the germicidal
action of the hyvdrochloric acid of the stomach, and showing that
the anthrax and comma bacillus (cholera) as well as the micro-
organisms of putrefaction are killed or rendered inert by the
gastric juice, Bunge says, *“ We thus arrive at the striking result
that the gquantity of free hydrochloric acid in the gastric juice
exactly corresponds to the quantity which is necessary to prevent
the development of putrefactive organisms. This coincidence
cannot be accidental.’’d

In general, then, we arrive at the coneclusion to which the
old school physicians must come and in goodly number are already
coming, that first, assuming that certain micro-organisms in
sufficient number may initiate disorder and may be able to
gain access to the body substance, VITIATED TISSUE 18 A NECES-
SARY PREREQUISITE before the bacterium can exeite the specific
disorder, and that second, the treatment must be directed to
OVERCOME THE CAUSE OF THIS VITIATED TIsSUE—which is usually
a lesion or abuse—and to assist the organism in keeping up its
strength to overcome the bacterium or its products which con-
stitute the execiting cause.

It would seem therefore that the anathemas hurled at the
germ theory advocates by certain osteopaths are entirely un-
called for. The position of osteopathy is impregnable regard-
legs of the ultimate demonstration of the exaet relation between
bacteria and disease. If it be shown that all such micro-organ-
isms are simply associated and not causal factors, well and good.

1. Vavgaw avp Novy: Cellular Toxins.
2. ScHAFER: Text-Book of Physiology, Vol. 1, p. 675.
3. Bunce: Physiologic and Pathologic Chemistry.
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If the causal relation be established, it is no more true of them
than of numerous other elements of environment, that they may
promote disease. Continued life in an atmosphere of dust cer-
tainly will cause disorder through abuse of the organs of respira-
tion. An environment of excessive microscopie life constitutes an
abusing factor in the same way. The organism will be successful,
so far as success is at all possible, as long as the machinery through
which life manifests itself is kept in its structural integrity, and
so long as the environment and abuse conditions do not ex-
ceed the limits of normal adaptation.
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CHAPTER VI.

THE DIAGNOSIS OF DISEASE.

THE SYMPTOM,

Diagnosis consists in the determination of the location and
nature of disturbed conditions. The osteopath recognizes the
value of symptoms in that diagnosis. A symptom or a group
of symptoms does not constitute disease but iz only the evi-
dence that disease exists. To treat the symptoms as they arise
iz a rule of practice which implies the confession of failure to
trace the symptom to its cause. It is only in occasional cases
that it is necessary or advisable to treat symptoms and even
then it is but incidental. The s¥MPTOM IS AN EFFECT—a logi-
cal, and under the circumstances a legitimate physiological effect.
It is as much a matter of physiology that the heart rate should
be increased when peripheral resistance is at fault as that the
heart should maintain a normal rate under normal conditions of
peripheral resistance. Pain is a physiological condition under
the eircumstances of pressure or other cause of sensory irrita-
tion, and it is noticeably true of pain that by its presence protec-
tion to the organism is secured. In the first place pain is a WARN-
NG to the consciousness of the individual that something is
wrong; second, the LocaTiow of the pain together with the trans-
ference of the sensation gives fairly accurate location of the disturb-
ance; third, pain in numerous cases enforces rREsT, thereby se-
curing better opportunity for organic repair; and fourth, the pain
condition by causing directly, indireetly, or reflexly, INCREASED
AcTIVITY of other parts of the body may further aid in processes
of repair.

The high temperature of fever is a condition that in some re-
spects is directly advantageous to the organism. It is known
that in numerous febrile states certain pathogenic micro-organ-
isms play an important role, not necessarily in acting as the orig-
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inal cause of the disorder, but at least in complicating the con-
dition. By laboratory experiment and clinical observation it
is found that with many forms of bacteria a high temperature is
directly antagonistic to their development.! Hence the high
temperature, while a distinet symptom of a disorder,is in addi-
tion a definite pretection to the individual. The profuse sweat
which is often associated with fever cases is an arrangement
whereby a temporary respite is given to the patient from the
great discomfort due to the temperature. In the evaporation
of the perspiration the patient is temporarily relieved. In some
cases, as in acute articular rheumatism the sweat is distinetly
acid, and as such represents an execretion material. This sug-
gests that the profuse perspiration is an aid to body purifiea-
tion. The cHiLy, also often found in connection with various
acute cases, represents a physiologieal prineiple. If a case of
malarial fever be examined just at the beginning of the period
of the chill, it will be found that the temperature of the body is
near the normal. If observation be made shortly after the chill
period, or even before that period ceases, a considerable increase
in the temperature will be noted. Hence, the chill is a method
for increased heat production—a thing probably helpful under
the circumstances. We know that most of the body heat results
from oxidation processes taking place in active muscle tissue.
In the chill we have a rapid contraction and relaxation of the
muscle tissues of the body with the consequent elaboration of
heat. According to Lowy? the simple process of shivering may
increase the metabolism of the tissue 100 per cent. Since the
chill is but an exaggeration of the shiver, the explanation of the
increase in temperature becomes obvious. In the conNvuLsion
we have still another condition where it is probably true that a
physiological purpose is fulfilled. Dr, 8till has repeatedly em-
phasized his conviction that the muscular spasm is but nature’s
effort to produce a redistribution of the forces and fluids. Note
the extreme quiet that follows the epileptic spasm. Yor several

1. Bee p. 61,
2. SBcHarEr: Text-Book of Physiology.
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hours there is deep sleep during which recuperation is in progress.

Vomiting and diarrhecea are symptoms indicating that there
is disturbanee to the nerve terminals in the digestive tract. But
both are physiological. By the vomiting process the organism
rids itself of material which if allowed to pass into the intestinal
canal would sreate further disorder; while the rapid peristalsis
associated with the diarrheea carries onward material, which
having gained entrance to the canal,is directly irritant. By this
increased motion, absorption of the irritating substance 18 ma-
terially lessened, and hence a definite protection is provided. The
ANOREXIA which is likely to be associated with both these condi-
tions, is a distinet protection in that it militates against taking
into the alimentary canal additional material before the canal
has cleansed itself of the irritant and before the assimilative pro-
cesses are again in condition to function properly. In such a
case, the absence of desire for food should be sufficient warning
to refrain from partaking. The warning is often increased by a
definite nausea which iz produced by the mere sight or thought
of food. Needless to say, the warning should be heeded, and
yet, as a result of years of false teaching, there are many who
utterly ignore the warning and insist on forecing food upon a
properly rebellious stomach.

The rapid respiration in pneumonia is another typical symp-
tom. It undoubtedly is a favorable condition under the ecir-
cumstances. For in this disorder one lobe of the lung becomes
ineapacitated because of an infiltration into the air saes and
bronchioles of a material through which air cannot pass. As a
result the lobe becomes solidified and comparatively little move-
ment is possible. But the demand for oxygen is just as great
as before; hence, in order to keep up a proper supply other parts
of the lung must be overactive. Thus, by this hyperactivity
the organism is protected against a deficiency of oxygen that
would otherwise result. In a similar manner increased activity
of the heart muscle is called for when a VALVULAR DEFICIENCY
occurs. In order to keep up a normal circulation with deficient
valves there must be an exaggerated heart action. Clinical



THE DIAGNOSIS OF DISEASE. 109

experience shows this to be the case. And not only does the heart
increase its rapidity but it also inereases its substance—purely a
matter of accommodation resulting from the excess of action.
Hence hypertrophy of the heart, while a symptom of organic
cardiac disorder, is also a definite protection against failure of
the circulation—an evil much greater than an enlarged heart.

Glycosuria as found in diabetes is a definite symptom of liver
or pancreatic disorder. It ought to be present in such a case.
In fact the rather abrupt cessation of this symptom in a serious
case of the disease is a cause for alarm. For, if the sugar is pres-
ent in excess in the blood, various fermentation processes will
be inaugurated with the production of acetone and other sub-
stances favorable to the development of diabetic coma. When
the sugar begins to aceumulate in the blood it is the function of
the kidney to throw it out, and so long as this iz kept up the dis-
order may not be a serious one. The failure of the kidney to
excrete is the cause for alarm. Associated with the excess of
sugar in the urine there is an increased quantity of the latter ex-
creted—as much as twenty pints or more having been noted.
Under the cireumstances this is neecessary. In order to keep
the excess of sugar in solution, fluid must be supplied. The
greater the amount of sugar present, the greater will be the
amount of water excreted with it to hold it in solution. In this
case the symptom is an undoubted protection.

In many inflammatory conditions there are certain appear-
ances which suggest a definite protective action. It has been
asserted with a good degree of evidence that the serous exudate
in an inflamed area is a factor that tends to reduce the pain con-
dition and assist in the healing process. In the case of an in-
flammation of a mucous surface, as in all CATARRHAL CONDITIONS,
there is an excess of mucus secreted. This is unquestionably
in most cases a decided protection. The excessive blowing of
the nose in an ordinary acute nasal catarrh is a detriment from
this very fact. If the exudate is permitted to remain in contaet
with the mucosa the healing process will be hastened. In croue-
0US INFLAMMATIONS such as diphtheria, the removal of the mem-
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brane is decidedly contraindicated, unless it forms so rapidly
and in such amount as to offer serious obstruction to respira-
tion. It is undoubtedly, as indicated by clinical experience and
by abstract reason, a real protection to the raw surface which
is exposed on removing the membrane.

Cases might be multiplied indefinitely where a peculiar ap-
pearance usually mentioned as a symptom, is not only the latter,
but also is a protective means employed by nature. Not that
every symptom is necessarily a benefit to the organism or that
it is evidence that the latter is making the attempt to overcome
the disorder. In fact we know that to all appearances there are
certain secondary changes that arise which are a disadvantage
to the organism. But there are certainly enough cases where
a real benefit is derived to warrant the greatest of care in deter-
mining whether a symptom should be combated. Certain it is
that the rule of practice to “treat the symptoms-as they arise”
has no place in the philosophy or practice of the osteopath.

While it is thus true that in many cases the symptom has
a definite value aside from the fact that it is a key to the nature
and location of the disease, it is8 with reference to this latter con-
sideration that the physician finds it of decided practical value.
Disease in large part is determined by symptoms, and we may
define 3 symptom as any unusual manifestation in structure or
function that suggests disease. The symptom, in ecase if is one
noted only in the sensations of the patient, may be suBJECTIVE,
or where noted by physician or other observer, i3 OBJECTIVE.
Az an instance of the former, pain is typical; of the latter the
coated tongue in digestive disturbances, the contractured muscle
in spinal lesions, or albuminuria in case of nephritis.

Of the classes of symptoms, subjective and objective, the
latter is the one relied upon for determining the details; the for-
mer, although customarily first used in point of time, is unsat-
isfactory. This is true because the subjective symptoms are
subjective. FEELINGE ARE UNRELIABLE sIGNs. The location
of the disorder may be far remote from that which is apparently
indicated by the sensation. The further fact that in numerous
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cases patients are unable to locate the sensation or are unable
to give an accurate deseription of its nature, increases the diffi-
culty in the way of a satisfactory diagnosis from subjective symp-
toms. On the other hand the conditions that can be seen and
felt objectively by the physician constitute fairly accurate in-
dications of the disorder, while the TENDERNESS ON PRESSURE
which is manifest on physical examination gives quite accurate
data for legitimate conclusions.

MeETHODS OF EXAMINATION.

The methods of examination objectively are those in use
by physicians of all schools although the osteopath emphasizes
one, palpation, above all the others. First in point of time is
the method by inspection, which consists in observing wvarious
changes in the appearance of the body, its funetions and its pro-
ducts, by the sense of sight aided in numerous cases by the mi-
eroscope, the test tube, or other apparatus; for instance, a COATED
TONGUE, a sallow comMpPLEXION, and a high-colored URINE are
seen; by inspection lesions are determined, at least in general,
as in the case of the carriage of the head in TorTICOLLIS. the IN-
vERSION of the toe in a dorsum dislocation of the hip, or a con-
TRACTED MUSCLE and deviated sPiNoUS PROCESS in a spinal dis-
order.

Palpation is the second method in point of time but FIRsT
IN POINT OF IMPORTANCE and consists in determining conditions
by the sense of touch. For instance by palpation we may note
an increased CARDIAC IMPULSE, a difference in the RESPIRATORY
MOVEMENT of the two sides of the chest, a TuMoRr of the abdomen,
8 high TEMPERATURE in fever conditions, & CONTRACTED muscle,
4 SUBLUXATED rib, or a limited MOVEMENT in articular structures,
and by pressure upon a part, though not by the sense of touch
of the diagnostician, differences in seEnsory conditions of the
patient may be determined. Osteopaths pride themselves upon
the delicacy of their sense of touch and it is well they should,
because by no method can the lesion be determined so satisfac-
torily or certainly as by palpation. If one of the various meth-
ods should be developed at the expense of others that one is pal-
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pation. It is characteristic of the founder of osteopathy that he
"makes use of palpation almost to the exclusion of other meth-
ods, and his ability to detect structural changes with little diffi-
culty by his sense of touch is common knowledge. That there
is large possibility of developing that sense will be admitted by
all, but to the osteopathic practitioner the faet becomes more
and more striking as his experience and observation extend over
a larger period and a wider field.

A third method of objective diagnosis is percussion. This
consists in the comparison between the sounds produced by a
series of light blows over the normal and the abnormal organ.
Every organ or structure will have its specific PERCUSSION NOTE
which is determined by its density and its relation to adjacent
structures or cavities which act as sounding boards or resonance
chambers. Various names are given to different grades and
tones of the percussion note; thus we speak of the mrEsowanT
note of the normal lung, the pvLn note of the liver, the FLAT
note of abdominal dropsy, or the TympanITIC note of the stomach
distended with gas. The methods of percussion are IMMEDIATE
(direct), or MEDIATE (indirect), in the former of which light blows
with the fingers or small mallet are delivered directly on or over
the tissue; in the latter which is most commonly used, a plexi-
meter is interposed between the structures percussed and the
fingers or mallet,

By auscultation the sense of hearing enables the physician
to determine disordered conditions of wvarious of the organs,
though by this method the sounds produced by the organs in
their funetioning furnish the evidence. A change from the usual
nature of the sounds of the HEART is indicative of cardiac dis-
order; the RERPIRATORY MURMUR gives evidence of a normal or
abnormal condition; the rumbling sounds produced in the in-
testines technically spoken of as BORBORYGMUS suggest over-
active gaseous formation, or the FRICTION soUNDS produced by
the approximated pleural layers denote the dry form of pleu-
ritis.

Mensuration is a method muech emploved by osteopaths, not
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50 much perhaps in the way of definite tape-line measurement
which is often helpful and ocecasionally essential, but by com-
parison in size and shape of paired or symmetrical structures.
The difference in size between the sides of the cHesT is often
noticed; the difference in the width of the ILIO-COSTAL sPACES
is valuable in numerous cases; the sHORTENING of a lower limb
through lesion at the hip or pelvis will be noted by measurement
or comparison; or the increased CIRCUMFERENCE OF THE SHOULDER
JoIiNT will be diagnostie of a dislocated shoulder.

These five methods MODIFIED AND AIDED BY PRESSURE AND
ROTATION of parts either singly or collectively yield sufficient
data to indicate the essential nature of most of the disordered
conditions which the physician meets. All of them have their
uses and their special value and the osteopath who entirely neg-
leets any will certainly find occasion to regret his inability to
make satisfactory use of that method.

It is inappropriate to further discuss the question of svmp-
toms in the diagnosis of special diseases, for that is not within the
provinee of this work. It will, however, be entirely within the
province to take up for discussion the diagnosis of lesions., A
consideration of this question iz distinetly and peculiarly osteo-
pathie since it is only the osteopath who has recognized the ex-
istence of the lesion, at least in the special use of that term which
has been indiecated in another chapter.

TaE D1acNosis oF LESIONS.

The special and limited meaning of lesion is an osteopathie
creation and hence it will be necessary to go quite into detail in
the discussion of the factors entering into the determination of
the presence of a lesion in any specific case. The fact has been
emphasized that not every malposition of bony or other strue-
tures constitutes a lesion. In a few cases such a condition may
be the only evidence of lesion and still be a real lesion in the two-
fold idea assigned to that word, STRUCTURAL CHANGE, PRO-
DUCING FUNCTIONAL DISORDER, but in the majority of cases
with which the osteopath deals there will be other evidences
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which substantiate the diagnosis. Further, in this discussion
it is not advisable to take up in detail the different forms of lesion
as they may exist separately—bony, muscular, ligamentous,
visceral—but the consideration will be limited to a TYPICAL CASE
where there is a combination of the first three named. For it
cannot be too strongly emphasized that in most conditions of
skeletal disorder the three will be associated in the causation
of the functional perversion. In this discussion the presence of
such an assoeciation is assumed, and the points essential in the
diagnosis of that condition will be indicated.

There are two fundamental methods of procedure to be
noted in making an examination of any part of the body, the
one of which will tend to prevent possible error arising from the
other. The part should be examined in its (1) functional activity.
A perverted function will be manifest in the appearance of the
action of the organ which performs the funetion. In TorTICOL-
L1s or wryneck the sterno-mastoid muscle presents an appear-
ance when in action entirely different from that while at rest.
Comparison of the musecle in the horizontal position with it in
the erect position of the body will suggest facts that otherwise
would escape attention. In the horizontal posture the neck
muscles will be in (2) funetional rest. In the examination of a HIP
the action of it should be noted, but in addition the position of
its various parts should be determined by palpation during its
rest. The movement of the curst should be noted and com-
pared with that of a normal aetion, but in addition there should
be noted the position of the ribs while in expiration and pause.
The movement of the INFERIOR MAXILLARY may suggest the na-
ture of the lesion less noticeably than will an examination of it
in the quiet state.

Passing to the details in diagnosis it will be noted that the
first evidence that a lesion exists is the perversion of function of
some organ or structure, which is likely to be first discerned by
the patient or some one other than the physician. The patient
gives the information that he has funectional disorder of some
special organ. That fact indicates in general the part of the or-
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ganism where lesion is most likely to be found; if it be gastric
disturbance the splanchnic or the vagal region will be suspected;
if a uterine trouble, the lower thoracie, the lumbar, or sacral
structures will first be examined; if the eye be impaired, the atlas
and the upper thoracic are more likely disturbed.

The general attitude is a factor in the determination of the
approximate location of the lesion. Dr. Still has emphasized
the fact that the POSITION THAT A PATIENT ASSUMES IS NORMAL
TO THE EXISTING 8TRUCTURAL CONDITION, which is but a special
application of the doetrine that funetion is normal to structure.
To make a concrete case, suppose a lesion of considerable mag-
nitude exists in the cErvicaL MuscLEs of the patient. The man-
ner in which he carries the head suppests a cervical lesion. If
& RIB be subluxated the patient will sit in such a position as will
secure to him the least irritation. The careful way in which an
individual afflicted with Porr's pisEAsE carries his body imme-
diately suggests a spinal lesion. In all of these cases the posi-
tion or the attitude is normal to the lesion: that is, it is such be-
cause the lesion or its effect compels it to be such. Hence the
value, when a patient presents himself for examination, of making
a preliminary survey of the individual as a whole.

The position of landmarks is a third point to be consider-
ed. Having determined the probable region of the lesion by the
method above described, a peculiarity in the positional relation’
between certain parts used as points for comparison may be
noticed. In the ease of a VERTEBRA, the relation of its spinous
process to those adjacent may be altered; the intercostal space,
in case of a RIB, may be found to vary in regularity throughout
its extent, or may be narrowed or widened in comparison with
those above or below; the lower margin of the LIVER, in a lesion
condition of that organ, will be displaced. It seems necessary
to emphasize the fact in thiz connection, that No GREATER MIs-
TAKE CAN BE OR HAR BEEN MADE THAN THAT OF ASSUMING THE EX-
ISTENCE OF A LESION WHENEVER IT 18 FOUND THAT THERE I8 A
VARIATION IN POSITION OF A STRUCTURE. Reference has been
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made to the fact that structure as well as function can wvary
from the average within wide limitg and still the condition be a
normal one. While it is convenient to compare the body to a
machine and insist that in both cases a variation of the slight-
est degree in structural parts will cause disorder im the one as
in the other, the comparison is not illuminating if ecarried to
extremes. The machine is an unyielding structure and has no
power of adjustment, which makes the necessity for perfect
structural alignment an absolute one. The living machine, on
the other hand, is made up of vielding parts and has marked
possibilities of adjustment to an abnormal struetural change.
The universal tendency on the part of the beginning student
seems to be to make the assumption—unfortunate as that faet
may be—that every unusual situation of a bony land-mark is
abnormal. In some ecases it would seem that the apparent
structural change is, of all the several evidences of lesion, the
most unreliable.

A further evidence of the presence of the lesion is the sen-
sory change, While this usually takes the form of definite pain,
in many cases it is of the nature of such sensations as anmsthesia,
hyper@sthesia, or parssthesia; under the latter term is ineluded
the burning sensations, tightness of tissue, or of formication
i. e., sensation as of a small insect creeping over a part. Any
‘of these may be present either at the local area of the lesion or
may be remotely situated and partake of the nature of REFERRED
SENSATION.

Pain is of such importance that it is necessary to enter into
detail showing its relation to lesion and disease. 1t has been
defined as the ‘‘ prayer of a nerve for pure blood,” and this con-
ception is apt in many cases. It is a sensation, perceived by the
cerebral cells concerned with consciousness, produced by an irri-
tation of some form to a sensory nerve. Without entering into
the argument for or against the contention that there exist special
pain nerves or special pain-receiving end organs, suffice it to haz-
ard the generally accepted opinion that any afferent nerve if
sufficiently irritated will give the sensation of pain. Note the
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fact that the sensation is a brain sensation though it is usually
projected to the part irritated. For instance the sensation from
a burned finger is felt in the sensorium but the individual is en-
tirely aware that the irritation is at the finger. With reference
to this fact, note the WANT OF LoGIC in the reasoning of the indi-
vidual who is content with giving a drug which renders the sen-
sorium less capable of receiving or responding to the transmitted
impulse. The pain is still present in so far as the nerve disturb-
ance constitutes the pain. The drug has simply rendered the
patient unaware of the existence of irritation. Pain, then, is a
distinet advantage to the organism, and it is in relation to its
advantage in the way of assistance in the diagnosis of the lesion
that it will further be dizcussed.

It is to be noted that pain may be direct as when caused by
irritation produced directly upon the part to which the sen-
sation is projected. For instance, an irritant taken into the
stomach may cause the sensation noticed in that region; or the
pressure upon the ulnar nerve causes pain at the point of pres-
sure; a contractured muscle—e, g., the pyriformis may irritate
directly the sciatic nerve and the whole nerve will suffer. In
this case the pain is felt not only at the point of pressure but
throughout the entire neuron; for note that in the pressure on
the ulnar, while the pain may be at the point of pressure, it
will likely be more noticed in the finger, i. e., at the peripheral
end organs. In this case it is not necessarily simply a reference
by consciousness, but an actual disturbance of molecular vibra-
tion throughout the entire nerve element, with a consequent
arousing of impulses from all parts suffering the disturbed wibra-
tion, and the greatest intensity of impulse will come from those
parts which are especially developed for the purpose, as the
sensory endings in the periphery. But the pain may be indirect
or referred. In this case a peculiar fact is to be noted, a fact that
has been put in definite formulation by Head and which is spoken
of as Heap’s Law. This law states that, "“WHEN A PAINFUL
STIMULUS IS APPLIED TO A PART OF LOW SENSIBILITY IN CLOSE
CENTRAL CONNECTION WITH A PART OF MUCH GREATER SENSIBIL-
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ITY, THE PAIN PRODUCED IS FELT IN THE PART OF HIGHER SENSI-
BILITY RATHER THAN IN THE PART OF LOWER SENSIBILITY TO
WHICH THE STIMULUS WAS ACTUALLY APPLIED.”” While this is a
SENSDORIUM fairly correct statement of
RA-"" / the real condition it should

. not be dignified by the

. / name of law, sinece in the

above wording it cannot
apply to all cases by any
means. Head based the
law on observations with
especial reference to vis-
ceral wversus spinal pain.
[t is known that many of
the wiscera are compara-
tively insentient under or-
dinary conditions. Thatis,
the nerves capable of con-
ducting an impulse pro-
ducing the sensation of pain
Fig. 7.—Nervous mechan ism in referred are cumpa,ra,tive]}r few and

pain. Irritation to viseus V is referred by ) ]
consciousness to skin and muscle ares B,  inefficient, and hence the

through the common segment A. irritation sufficient to give
pain must be correspondingly intense. But every one is aware
that pain may be produced in a viscus and definitely projected to
that viseus, and in order to show that Head’s law holds, it must
be proven that the part of higher sensibility is the part most
noticed by consciousness on the application of the stimulus to
the more insentient organ. That such is the case in numerous
instances may readily be admitted but that it is true in all is
disproved. Were it stated that the pain MAY be felt in the part
of higher sensibility the objection to the statement would cease.
In this latter interpretation the question will be considered. Note
that the law provides for a condition where there is a “ CLORE
CENTRAL CONNECTION.” It is to be remembered that though
little evidence of an anatomical nature can be adduced, there is
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much from physiological and embryological investigation to
show that the spinal cord and less noticeably the brain are seg-
MENTAL STRUCTURES. The cord may be arbitrarily divided into
segments corresponding to the paired arrangement of the spinal
nerves, and we may assume with little probability of error that
this divisionrepresents a physiological segmentation. That each
part of a segment acts more with reference to its other parts than
to parts from an adjacent segment, is a statement that is true
in general. Hence, two nerve fibres having their central endings
in the same segment will be in more intimate relation than fibres
from different segments. This fact is indicated from wvarious
evidences derived from experiment, especially in reference to
reflex action. For instance, Pfluger has shown that & stimulus
applied to a limb of a “spinal frog” produces its first response
in motion of that limb, but the next effect, produced by a stronger
stimulus will be upon the limb of the oprosiTE sipE, showing
the radiation of the impulse to parts in the same segment. An
additional stimulus will cause effect on nerves from the imme-
diately ApJacENT sEGMENTS. But according to Head and others
who have investigated the same problem, the phenomenon is not
limited to a reflex mechanism such as is present in the above
cases. A sensory nerve in connection with the same segment
may be involved, or at least the pain may be referred to the area
of distribution of that sensory nerve. Head calls attention to the
fact that with a few possible exceptions, each viscus is related in
this way to a definite area of cutaneous tissue. For instance, irri-
tation of the sromacH is likely to be associated with pain in the
skin areas supplied by afferent fibres from the sixth, seventh,
eighth, and ninth thoracic nerves. It is significant that the
pain is not necessarily of a simple “referred” or ‘‘transferred”
character. It is noted that in numerous cases there will not only
be referred pain, but what is a different thing, so called REFERRED
TENDERNESS, in which case it is suggestive of distinct nerve disturb-
ance rather than a reference on the part of consciousness. But
the reference of pain is not necessarily from a diseased viseus.
Osteopaths continually have this fact called to their attention
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by numerous cases. Hip TROUBLE gives rise to pain in the knee.
This may be due to direct pressure by the luxated structures upon
the nerve supplying the articulation, or it may be due to impinge-
ment upon the terminals of branches distributed to the hip-joint
referred back to the segment, and thence out over the branch
to the knee. For we know that the same trunks which supply
the articular structures of the hip also supply those of the knee.
Similarly Hilton! calls attention to the fact that THE SAME NERVE
TRUNK THAT SUPPLIES A JOINT, ALSO SUPPLIES THE SKIN WHICH
OVERLIES IT AND THE MUSCLES THAT MOVE IT, and a further usual
circumstance of interest, that THE BOWEL WALL, THE PERITONEAL
STRUCTURES ASSOCIATED WITH IT, AND THE SKIN OVERLYING THESE,
are all supplied from the same segmental source. Attention is
further ealled to the fact that earache may be associated with
disturbances in the nutrition of the teeth, both of these struc-
tures being supplied by the fifth cranial. In all of these cases
there is a principle that is similar if not identical—it is not un-
likely a physiological principle operative in a distinetly benefi-
cent way. ~Parts thus intimately associated anatomically are
made to act in harmony not only in normal but in abnormal
conditions. Further facts suggested by Hilton in relation to
referred pain may be of some value. He notes first that pain in
the superficial structures NOT ASSOCIATED WITH A HIGH TEMPER-
ATURE of the part is suggestive of a distant origin of the pain,
and usually that origin is in the spine. He instances in this con-
nection what osteopaths have been able to corroborate in many
cases, that a sensory disturbance in the anterior terminals of the
thoracic spinal nerves is often due to a spinal lesion, no local dis-
order being manifest. A further rule is that when the pain is
SYMMETRICAL it is almost certainly caused by a central disorder.
The application of the foregoing facts is apparent. By means
of the pain or tenderness we may trace the situation of the seg-
ment of the cord which is involved. That involvement may be
or may not be dependent on a lesion at the corresponding ver-
tebra, but in the vast majority of cases such a lesion will be
1. Hivron: Hest and Pain.
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found. Even though the definite struetural change be absent
from this part, the organ involved will be indicated and indireet
aid be given in the diagnosis.

The tender spots, for the discovery of which the osteopath
is famous, are always significant. In most cases these points
of inecreased sensitiveness are quite LIMITED IN EXTENT and
suggest not a referred but a condition of direct irritation. For
instance in the examination for a lesion of the spine just at the
region between the spinous and transverse processes the tissues
are tender on pressure. This is always suggestive of local dis-
turbance, congestion, inflammation, or contracture of tissues
sufficient to irritate the sensory nerve terminals in the part. In
palpation for such tender areas care must always be exercised
Or A TENDER SPOT MAY BE PRODUCED where none before existed.
Bear in mind that sufficient pressure in any part, whether normal
or abnormal, will produce pain or some other sensory change.
The sensory condition of the part under examination must always
be cOMPARED with similar adjacent areas and with the average
condition. This last must be a question of experience—the
average normal condition must be learned before there can be
much possibility of detecting slight changes —a statement true
not only with reference to pain but to all of the several factors
enumerated.

Another valuable factor in determination of the presence
of a lesion is the condition of the associated muscle tissue. This
is usually spoken of as a contracture, the causes of which have
been referred to in the section on causes of lesions. It becomes
necessary to distinguish between the meaning of contraetion and
contracture in order that confusion may not arise. The term
CONTRACTION refers to the state of a muscle in the physiological
process or condition of shortening and thickening of the muscle
not associated with gross change otherwise. The term con-
TRACTURE, on the other hand, has by osteopathic usage become
involved with the idea of a pathological condition in which the
contraction 1s not identical with the normal state, and though
it is contracted it has in addition certain other characteristics.
True enough, a contraction long continued will usually result

a
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in a fairly typical contracture, but that the ordinary contrac-
tured musecle with which the osteopath is so familiar is not iden-
tical with a prolonged contraction will hardly be denied by any
one who has carefully compared the two. Physiologists recog-
nize that there exists a change of shape in muscle not similar to
the usual contraction and to which has been given the name of
IDIOMUSCULAR contraction. Specific instances of such are noficed
in case of a fatigued musecle, which on the application of a stim-
ulus responds not by a wave of contraction passing to all parts
of the muscle, but by a local swelling of the part to which the
stimulus was applied. This change persists for some consider-
able time after the withdrawal of the stimulus and in this respect,
therefore, also differs from a normal contraction. If the actual
condition of the muscle could be accurately analyzed it would
likely be found that the contracture with which the osteopath is
peculiarly acquainted and the idiomuscular contraction referred
to by the physiologist, would be more nearly identical than would
the former with normal physiological contraction. If a muscle
is contractured it presents certain peculiar characteristics to the
diagnostician. In the first place it will give evidence of a SHORT-
ENING AND THICKENING, in which statement nothing is indicated
showing any difference from the ordinary contraction. But in
reality if care be exercised in palpation a distinet difference will
be noted. Instead of a homogeneity of the contraction there
will be an IRREGULARITY—some of the fibres apparently in a
normal tonic condition, while others are distinetly knotted. A
further noticeable fact will be the peculiar ropY feeling as the
fingers are passed over the muscle at right angles to the course
of the fibres. In such cases the term WELTED is equally or more
descriptive. A further characteristic of the tissues is a peculiarity
in the DENSENEsSs—a sensation transmitted to the fingers diffieult
of deseription and due in all likelihood to a change in the nature,
amount, and disposition. of the various fluid materials associated
with the muscle, the blood, lymph, and muscle plasma. An-
other condition of the contractured tissue is the SENBORY CHANGE
noted in it and to which sufficient reference has been made.
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Emphasis should be laid upon the fact that a persistent con-
traction or contracture will invariably result in a sensory dis-
order of some kind. Finally, material aid may be given in the
determination between a musecle physiologically contracted and
one in contracture by causing the individual or part to ASsUME
A POSITION IN WHICH THE NECESSITY FOR PHYSIOLOGICAL CON-
TRACTION CEASES TO EXIST. For instance, so long as the indi-
vidual is in the sitting posture the deep cervical museles will be
functionally active, On assuming the horizontal position the
necessity for their contraction ceases to exist and they will nor-
mally relax. If, however, the muscles be contractured, the relax-
ation on changing position will not be so apparent. Note that
it is a condition of degree, for the abnormal musele will undergo
partial relaxation when its contraction is no longer needed.

The amplitude of movement is g factor of much walue in
diagnosis of the lesion and one which s closely associated with
the condition of all the structures. It was noted that in typical
lesions bony, ligamentous, and muscular changes are associated
and interdependent. All three are concerned in producing the
change in the freedom with which the part moves. A bony
luxation usually will lessen the extent of movement and so will
ligamentous strain and muscle contracture. On the other hand
a lax ligamentous and museular condition will permit of excessive
rotation. The condition of the spine spoken of as a rigid spinal
column is a case in point. The rigidity may be due to “locked
VERTEBRE—Trare—thickened and hardened consgoTIve STRUC-
TURES, DEPOSITS in or ABSORPTION of intervertebral and articular
cartilages as in articular rheumatism, or to simple but general
MUSCLE CONTRACTURE, in the latter case usually yielding on ap-
plication of measures designed to relax the muscles. Bony
ANKYLOSIS is a condition occasionally met with and will manifest
itself by absolute immobility,

Temperature change in the local part 1s often found and
usually is indicative of local lesion. The existence of a lesion
means local irritation. Irritation ealls for or at least results in
hyperemia and hypersmia may pass into inflammation. In
either of the last two conditions there will be increased heat be-
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cause of increased blood, the latter being the principal medium
by which heat is distributed. But the inecreased temperature
may be locally produced. Especially is this likely where local
inflammation is present, the increased metabolic changes being
responsible for an increased oxidation with liberation of heat.
Attention is oceasionally called to a RiB lesion through the dif-
ference in temperature along the course of the rib as compared
to that above or below. It is not necessarily an increase but
may be a decrease in temperature that is noticed. A cold state
of the POSTERIOR CERVICAL STRUCTURES I8 4 common accom-
paniment of lesion in that region. Dr. Still ealls attention to
the fact that there is a lowered temperature of the skin in the
eluteal and lower spinal regions in case of croup, while the ventral
structures may show an increased temperature. The numerous
cases noted and the equally numerous possible causes of changed
temperature suggest the importance of a careful training of the
fingers in the temperature sense. *

Finally, the eolor of the part under suspicion may be an in-
dication of a lesion. In most cases the difference in color will
be dependent on the amount of blood present, congestion causing
redness, isch®mia producing pallor. PIGMENTARY deposits may
occagionally be noted in the region of a lesion, from the blood or
other change associated. :

In all the examination for the nature and location of a lesion
the several factors mentioned should be borne in mind. In the
vast majority of cases only a few of them will be appreciably
present. The greater the number the more certain the diagnosis.
THE ABSENCE OF ONE OR ALL DOES NOT DISPROVE THE PRESENCE
OF A REAL LESION AND A SERIOUS ONE but renders its presence
much less likely. Note the faet that numerous osteopaths are
quoted in the expression, “ There was no lesion in the case.” The
want of logic evidenced by such assertion is quite apparent. To
assume that every lesion can be detected is to assume the impos-
gible. Lesions may be microscopic and still be lesions as judged
by our definition, and he who thinks it necessary, in the case of
imperceptible lesion, to assume the existence of some other cause
for the disorder than that of the lesion, or that the manipulation
of a part which produced a cure of the disorder did so otherwise
than by removal of lesion, is making use of extremely faulty logic.



THE TREATMENT OF DISEASE. 125

CHAPTER VII.

THE TREATMENT OF DISEASE.

ProrEYLAXIS AND THERAPEUTICS.

The ultimate end which is kept in view in the determina-
tion of the etiology and diagnosis of disease is but to establish
a rational basis for the treatment of disease. By the treatment
of disease is meant ANY METHOD OR MEASURE WHICH WILL ASSIST
THE ORGANISM IN RE-ESTABLISHING ITS NORMAL FUNCTION., More
appropriately, it 18 the treatment of the diseased organism rather
than the treatment of disease, for the disease will be disposed
of by the organism itself if freedom is given to the healing agencies
inherent in the organism. DBroadly speaking, there are two
grand divisions comprehended in the word treatment, one of
which is concerned with all of those measures designed to pre-
vent the onset of disturbed functioning. Technically this is
gspoken of as prophylaxis.

The term prophylaxis is a comprehensive one and has rather
indefinite limits. In the first place it is conecerned with the con-
ditions of the ENVIRONMENT of the individual. Sanitary meas-
ures employed by a municipality, including regulations govern-
ing sewerage systems, tenement house requirements, and the
like, constitute definite prophylactic treatment applied collee-
tively. Hygiene in the nature of cleanliness, normal exercise,
and the breathing of pure air or the eating of proper food in
proper amounts, constitutes prophylaxis of the individual in
connection with his environment. On the other hand prophy-
laxis is applied directly to the orcanism itself either by the RE-
MOVAL OF THE PREDISPOSING CAUSE, a8 for instance the increas-
ing of the chest capacity by lifting and adjusting the ribs in order
to avoid furnishing suitable soil for the propagation of the tubercle
bacillus; overcoming the irritability of the mucous membrane.of the
nasal passages to prevent an attack of hay fever brought on by the
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presence of dust particles in the air; or insistence on abstaining
from further abuse of an organ which otherwise would ultimately
result in exhaustion and hence disease, for example, where there
is a tendency to writer's cramp; or prophylaxis is applied in the
AVOIDANCE OF THE EXCITING CAUSE, or the direct destruction
of that exciting cause. As illustration of the latter, the patient
may be directed to move to a climate more favorable to his
health, as in the hay fever victim who passes his summers in an
atmosphere less laden with irritating particles; or the use of
antiseptic washes in the case of contagious diseases.

But measures may be applied in the treatment of the organ-
ism after the disease is present and this constitutes what is tech-
nically spoken of as therapeuties. It is necessary to observe as
a precaution that many writers make use of this term to embrace
both preventive and curative treatment. As a matter of con-
venience the two terms should be kept within their proper lim-
itations. In the application of therapeutic treatment one or
both of TWo PoLIciES may be pursued, the removal of the lesion
condition or the abstinence from any use of the organ that under
the eircumstances would eonstitute an abuse. In the case of an
individual afflicted with sromacH TROUBLE dependent upon a
splanchnic lesion the proper treatment for such disorder would
eonsist in the removal of the specific lesion. So long as the lesion
exists some care may be necessary to avoid any overwork or
other abuse of that organ. If on the other hand the primary
cause of the gastrie unrest iz abuse by errors in diet, therapeuties
would consist—granting there were no lesion present—in the
regulation of the dietetic habits of the patient.

Of the two ideas associated with treatment, that of pro-
phylaxis occupies the higher plane, for prevention is always bet-
ter than cure though not necessarily in the ratio of the ounce to
the pound. It is the dream of the idealist that a time may
come when there will be a greater demand on the part of the
people for prophylactic than for therapeutic treatment; when the
individual will pay greater attention to laws of health and will
go at frequent intervals to a qualified physician for the purpose
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of physical examination to deteet any predisposing lesions that
may have arisen since the last examination or treatment. But
the dream of the idealist will hardly be realized in this genera-
tion and hence comparatively little prophylaxis of that nature
will be used. The average osteopath will be called upon to treat
a case only after the evidence of disorder is markedly present.
Hence relatively greater stress must at present be laid upon the
therapeutic side, except that the physician may make himself
a distinet force for the dissemination of knowledge regarding the
body and the laws of its health, together with a hearty co-opera-
tion with all legitimate efforts to enforce sanitary measures ap-
plied collectively to a city or community.

The relation that the removal of lesion bears to prophy-
laxis, even in case of a therapeutic treatment, the author has
discussed in a former article, a part of which is reproduced in
this eonnection: ‘' But after all that may be said of the cura-
tive treatment, is not every osteopathic treatment a prophylac-
tic one? The use of the term curative is essentially incorrect.
The physician does not cure. We object to the definition of
osteopathy which affirms that the physician ‘directs’ the in-
herent recuperative forces of the body. The direction of those
forces abides in a higher and more subtle power than can be
exercised by the hand of another individual even though it may
be guided by a high order of intelligence. Neither does he
‘regulate functioning,’ except in a very secondary sense, * #*
Funections are controlled by an inherent force which we denom-
inate vital. That force itself cannot go permanently wrong. It
will not cause permanent disorder of strueture except it be hin-
dered by blocked channels of interchange. And herein lies the
fallacy of the Christian Scientist and all other mental healers.
The ‘tendency to the normal’ operates in psychic as well as
in material substance, and the normal in mind and emotion will
be assumed if the organization of cell life be intact. If then the
physician does not regulate functions or direct forces, what does
he do? Fundamentally, he clears the way. Does that cure?
The disease as it existed before the lesion was removed was caused
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by perverted function resulting from the lesion. On the removal
of the lesion the disease as it exists will be overcome by the re-
stored normal funetioning. The physician in removing the le-
sion has prevented the further progress of the disease. He has
applied preventive treatment.

““Is it the assertion of an extremist to say further that even
in the removal of a lesion the physician is not ovErRcoOMING a
structural condition? In the vast majority of cases which
the osteopath meets, the treatment does not consist in setting a
bone, if we use that term in the sense in which it is commonly
used. In a case of a recently luxated hip the osteopath may be
successful in one treatment. In such a case he perhaps is not sim-
ply aiding nature. But in the countless other lesions met with,
chronic changes are present which do not admit of immediate
replacement. In such cases the prime importance of the physi-
cian is as an assistant to the organism. When a lesion is pro-
duced by whatever cause one of several things takes place. Na-
ture first attempts to overcome the structural disturbance and
is usually successful. Every football player and every one who
has watched the game will readily believe that numerous strue-
tural conditions are produced during the strenuous periods. Do
every one of these need a treatment? Hardly. Texsion oF
TIssUE supplies sufficient treatment. DBut ocecasionally a strue-
tural disorder is sufficient in degree to pass the limits of self-ad-
justment. Failing in drawing the part back to normal the tis-
sues on one side gradually yield, on the other gradually shorten,
and with other changes a partial adjustment to the new circum-
stances takes place. What must the osteopath do? In the case
where nature is still making the attempt to re-align, he can assist
by releasing the hindering structures and in the average case
‘nature will do the rest.” In this case he is not curing; he is
preventing. Where complete adjustment to the changed con-
dition has taken place he is perhaps more surely applying a cura-
tive measure in the breaking up of adhesions and stretching per-
manently shortened muscles and ligaments. ™!

1. Journal of Usteopathy, Nov., 1902, The Ounce of Prevention.



THE TREATMENT OF DISEASH. 1:24)

CURATIVE VERSUS PALLIATIVE TREATMENT.

A further classification of treatment is made having refer-
ence to the immediate purpose and effect, as to whether it be cur-
ative by virtue of aiding in the removal of the cause of disease,
or whether it be palliative, in which case it is directed to a symp-
tom rather than a cause. If the physician overcomes or assists
the organism in overcoming a lesion of the spine which is causing
heart disorder, or if the patient himself abstains from the abuse
of his heart by over exercise where such has been the cause, a
CURATIVE treatment has been applied. If on the other hand he
exerts pressure in the upper thoracic region and relieves a tem-
porary palpitation or sensory distress, a PALLIATIVE treatment
has been emploved. Often no definite dividing line can be made
between the two, for a curative treatment will in a large number
of cases be palliative also. The adjusting of the ribs by the treat-
ment in the thoraecie region, thereby taking off the pressure, will
give relief to the distressed cardiac structures. On the other
hand in numerous cases a palliative treatment, while given ex-
plicitly for the purpose of temporarily overcoming a symptom,
may in the long run be curative as well. A treatment applied
for the purpose of lessening the intensity of pain will in oecasional
cases give to the organism a better opportunity for repair, which
was wanting so long as the nerve disturbance eontinued. Fur-
ther, it may become necessary that a palliative treatment be given
IN ORDER THAT THE PRIMARY CAUSE MAY BE REACHED. For in-
stance, an obstruction to the bowel from impaction may cause
such a tension of the abdominal wall as to make impossible any
direct manipulation of the impacted area. In such a case treat-
ment would be given for the purpose of relaxing the abdominal
muscles which would be preparatory to the primary or curative
treatment. Or in the case of a wrenched spine the resulting con-
gestion and contracture of the superficial spinal muscles may be
such as to hinder treatment to the deeper structures, making
it advisable if not essential to quiet the sensory disturbance and
overcome the contractured condition before attempting the
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deeper work. Again, a palliative treatment may be essential
A8 & PRELIMINARY TO FURTHER DIAGNOSIS, In appendicitis the
bowel wall is so irritable and tense as to prohibit palpation deep
enough to determine the condition of the cmeum and appendix;
or the superficial cervical tissues may be so contractured as to
prevent the detection of a deep cervical lesion. In both of these
cases the palliative or temporary treatment will be necessary
before a satisfactory diagnosis is possible.

ApjusTMENT OF THE Osseous Lesiox.

The statement has been made that the three common forms
of lesion, bony, museular, and ligamentous, are usually asso-
clated in the production of the same disorder. In the treatment
of the condition a movement which will affect one will affect the
others. In the case of the bony and the musecular lesion at least,
special and peculiar methods are used. The ligamentous lesion
will be affected only by work upon the others. Since we do find
bony and muscular lesions associated the question arises as
to which should have precedence in point of time. It must be
confessed that there is a difference of opinion regarding the mat-
ter. If the bony disorder iz secondary to the muscular tension
and is maintained in its position primarily by that muscular
tension, manifestly the muscles should first be relaxed, and if
no other cause of bony displacement be present that may be
sufficient. Such a condition is a common occurrence in acute
cases and hence the general rule that musele contracture should
have FIRST ATTENTION IN ACUTE CASES may be safe enough to
follow. In chronic conditions, however, the vast majority of
cases will present bony disorder not primarily maintained by
muscular contracture; and in most cases the muscle contrac-
ture will be secondary to the bony disorder though in the be-
ginning muscular contracture may have been primary. In such
cases as these the author is personally eonvinced that direct
treatment to the muscles iz secondary in point of time and im-
portance, and so far as actual results are concerned the massage
g0 often employed is entirely superfluous. The discussion will
be begun therefore with a consideration of a few general princi-



THE TREATMENT OF DISEASE. 131

ples underlying the adjustment of the osseous lesion.

The first of these principles may be spoken of by the phrase
which osteopathic usage has authorized, exaggeration of the le-
sion, By this is meant a manipulation designed to make the
structure more prominent in the direction toward which it is
displaced. For instance if there be a right lateral subluxation
of & CERVICAL VERTEBRA the head should be flexed to the left
and pressure applied to the cervical tissues on the left of the dis-
placed bone; if a rib is subluxated upward on the transverse pro-
cess of the vertebra, pressure is exerted upward at the angle of
the rib and downward on the anterior extremity; if the inNOM-
INATUM be subluxated through a rotation upward and forward,
pressure will be exerted in an upward and forward direction
on the iliac portion of the bone, upward and backward on the
ischium. In the exaggeration of the lesion several objects may
be had in view. In the first place the measure tends to FREE
THE ARTICULAR STRUCTURES, Just as the driving in a trifle will
free the articulation of a nail with wood in which it is imbedded
and permit it to be withdrawn more easily. In the second place
the movement effects a STRETCHING AND RELAXATION of the
deeper structures which in numerous cases is all the relaxation
that is called for. Finally, there is secured the BENEFIT OF RE-
corL which results from the stretching of the tissues and aids in
initiating the movement backward towards the normal position.

A second general principle is that of rotation, The value
of rotation can hardly be overestimated although the rotation
itself may easily be too extreme. In effecting rotation of the
part disturbed, at some point during the cireuit each of the fibres
in each of the ligamentous and other connective structures will
have been stretched and relaxed and the articular surfaces kept
sufficiently free to allow the progress of the part back to its orig-
inal position. The comparison may be crude but the conditions
in the case are similar to the movement of a trunk or box along
a platform by rocking it back and forth with some rotation. The
advantage of this method over that of dragging the box bodily

is obvious.
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A final general principle in the adjustment is the simple one
of pressure applied to the displaced structure in the direction to-
ward its normal situation. In point of time the exaggeration of
the lesion is first, rotation and pressure follow and are co-exten-
give and co-ordinate in time. In all but a comparatively few
cases these three principles can be applied with advantage, and
are applied although the physician himself may not have been
‘aware of their application. In a few cases little direct pressure
can be satisfactorily made, as in the case of an anterior lumbar
vertebra, in which it is necessary to rely prineipally upon the
tension of tissues in and following the process of rotation. In
other eases the exaggeration of the lesion may not be feasible;
but in no case is it impossible to apply rotation and in numerous
conditions where the lesion is slight, that of itself will be sufficient
aid to the organism in effecting a normal adjustment.

ApJusTMENT oF MuscruLar LEsIons,

In most cases of a chronic nature and in practically all acute
eases muscular lesion will be quite manifest. It is not necessary
at this time to discuss the question as to whether that lesion is
primary or secondary; the fact that it exists calls for discussion
as to the methods of producing relaxation. For whether the
lesion be primary or secondary its removal is seldom if ever con-
traindicated. Note first that one or more of several purposes
may be had in view in the relaxation.

One of the objects in such relaxation is that of diagnosis,
In a large number of cases the muscular lesion will be the most
apparent one, which fact has given rise to much hasty reasoning
with the conclusion that no additional factors were present. The
writer was once told when he was a student in school, that when
he ““ got into the field"” he would find little beside muscular lesions.
He is compelled to testify that the informant has proved him-
self a false prophet; if care be taken in analysis of conditions few
chronic cases will be present unassociated with deeper than mus-
cular lesions, while it is almost equally true of the acute forms.
Indeed it is not unsafe to assert that in most cases the muscular
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contracture is direct evidence of a deeper lesion. The difficulty
of detection may be much more marked than the realness of the
lesion. The fact that a deeper lesion is usually associated makes
it necessary, or at least in many instances helpful, to effect a super-
ficial relaxation in order to deteet the deeper condition. Note
the case of & CONTRACTURED CERVICAL REGION. In such the osteo-
path may not be able to determine the condition of the cervical
vertebr® until the obscuring muscle contracture is removed. It
is often difficult, further, to deteect the relative position of the
posterior part of a rib at its junction with the transverse process
of the vertebra until the associated contracture is overcome. A
FLOATING KIDNEY acting as a lesion will often be obseured by con-
tracture of the quadratus lumborum and abdominal muscles.  But
not only for diagnosis of further lesion is removal of contracture
necessary, but also for determination of the organ involved and
the nature of the involvement, in other words, for piagNosis oF
THE DISEASE ITSELF. Note the fact that in hepatic colic from
the passage of a gall-stone, muscle contracture is so intense and
painful that a palliative relaxation becomes imperative for definite
diagnosis of the gall-stone condition; similarly an obstruction to
the bowel will produce secondary abdominal tenseness sufficient
to prohibit palpation of the impacted or otherwise occluded con-
dition; the rectal and vaginal sPHINCTERS may be so constricted
as to hinder local examination of the position and condition of
the uterus. In all such cases the beginning or inexpert osteopath
finds it necessary to resort to the removal of the secondary ob-
seuring lesions before he is able to make a satisfactory diagnosis
of the disease.

A second object is as a preliminary to further treatment, the
further treatment often though not necessarily being the pri-
mary one. Dr, Still invariably allows his fingers or palms to
“gink in” the tissues for a moment previous to the movement
for adjustment of a CERVICAL VERTEBRA; in this ‘“‘sinking in”
relaxation occurs which reduces the amount of force necessary
to produce movement by rotation and pressure; in long stand-
ing cases of HIP dislocation where a crude new articulation has
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been formed with a consequent adjustment—shortening and
lengthening—aof muscle and ligament, it is impracticable and in
most cases with the osteopath of average skill, impossible to
immediately reduce the disloeation, and recourse must be had to
a series of treatments designed to relax and otherwise change
structural conditions which are secondary to the original dislo-
cation; in BOWEL ocCcLUSION from impaction of feces, relaxation
of the abdominal wall is essential to a further direet manipula-
tion of the impacted area.

Finally, relaxation is used as a treatment primary in itself.
A muscle contracture whether primarily or secondarily produced
will exert pressure on tissues within itself, (e.g., sensory nerve
terminals) or disturb structures to which it is attached. Asin-
stance of the former note the conditions of congestion produced
in the RESPIRATORY CANAL by virtue of contractures irmtating
afferent nerves which carry impulses to the segment of the spinal
cord governing the vaso-motor mechanism to the part involved.
Relaxation of the musele tissue in such a case removes the pri-
mary cause of the congestion. But by the tension upon the as-
sociated vertebra or rib, displacement of the latter will further
add to the difficulty and hence be additional cause; in this case
the relaxation will permit of a return of the displaced structures
to their natural relationship. Further instances are relaxation
of sUPRA-HYOID MUSCLES which interfere with venous return from
various cephalic structures, thus relieving congestion; pressure
on the bowel wall in a spasmodic contraction of the muscular
coats which relaxes the tissue and overcomes the cramp which
so distresses.

With regard to the METHODS EMPLOYED in producing relax-
ation several are in vogue by different osteopaths. Among
them mention may be made of the most important. The re-
moval of the cause constitutes in all cases the fundamental meth-
od. Owing to the tendeney on the part of students to appar-
ently overlook the fact it seems necessary to emphasize that a
CONTRACTURED MUSCLE REMAINS IN THAT STATE ONLY BY VIRTUE
OF A CONTINUOUSLY ACTING STIMULUS. One of the inherent prop-
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erties of musele tissue is its ability to respond to a stimulus by
a contraction. It is no less an inherent property of that tissue
to relax as soon as the stimulus is removed. In both cases there
is some evidence to show that the process is an active one. With
a certain proportion of students and inexperienced osteopaths
their first consideration on meeting with a case presenting con-
tracture is the application of methods direct to the muscle de-
signed to produce arelaxation. THIS 18 FUNDAMENTALLY ERRO-
NEoUs. The first consideration should be the determination of
the nature and source of the constantly acting stimulus. The
second consideration should be the application of measures to
remove that stimulus. If a muscle is contractured through sim-
ple exposure to a change of temperature the primary treatment
is the negative one of removing the patient from the influence
of the changing temperature. If the contracture is caused by
a direct irritation to the motor nerve through pressure from a
deep bony or ligamentous lesion, the essential treatment consists
in opening up the space which transmits the nerve. A contrae-
tured condition of the anterior MUSCLES OF THE THIGH caused
by impingement upon the anterior crural will be logically and
surely overcome by the adjustment of the subluxated hip, pelvie,
or lumbar structures causing the impingement. Note that the
direct work upon the muscle in any of these cases will be getting
at the difficulty from the wrong side and can only indirectly and
in most cases temporarily reduce the contracture.

Admitting the logic of the above considerations it yet re-
mains a fact that specific methods, other than those directly con-
cerned in the way indicated above, may be employved as a matter
of expediency. Pressure with quiet and slight rotation of the
tissues, usually more in a direction at right angles to that of
the fibres than otherwise, is employed in numerous cases. In
what way this pressure produces the relaxation is not definitely
known. It is suggested that relaxation results because of an
inhibitory effect upon the nerve terminals associated directly
with the musecle. Objection must be made to this as an entirely
satisfactory explanation because of the known physiological
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fact that IT 18 MUCH MORE EASY TO PRODUCE A STIMULATION OF
A NERVE THAN TO PRODUCE A LESSENING OF ITS AcCTIVITY. In
fact it is with the utmost difficulty that a nerve can be inhibited
by pressure upon it when experimented uponinthe laboratory.
On the other hand stimulation is almost sure to result unless the
most extreme care is exercised. It is not denied that gradually
applied deep pressure is effective in producing relaxation, and it
is true that the more gradual the application the more satisfae-
torily does it yield. And there is good reazon for the latter
fact. Note that a stimulus causing response of any kind in any
tissue WILL BE EFFECTIVE IN PROPORTION, NOT TO THE TOTAL IN-
TENSITY OR AMOUNT, BUT TO THE ABRUPTNESS OF ITS APPLICA-
TI0N. It can be shown that the change from higher to a lower
potential in case of the electric stimulus, if the change be sudden,
will be an effective cause of response. The same is undoubtedly
true with regard to the several forms of stimuli; it can be shown
in the case of heat very nicely. A “spinal” frog’s limb may be
literally cooked without causing a reflex response if the heat be
applied gradually, whereas a change of a degree or two in tem-
perature if produced abruptly will elicit a marked reflex. Hence
if the explanation were entirely one having reference to an in-
hibitory action on the nerve terminals, none but the most grad-
ually applied pressure would be effective—much more gradu-
ally than is true of the practice of the average osteopath. We
know, however, that in many cases relaxation does occur where
the pressure is applied in anything else than a gradual way. The
faet that the latter method is less efficacious is no argument for
the explanation based upon inhibition of nerve force. It is simply
evidence that rough treatment is associated with greater possi-
bility of stimulation of the nerve terminals. Some other ex-
planation then seems necessary. One such that has been sug-
gested which is probably true in some cases, has reference to the
fact already mentioned, that in a typical contracture there is a
condition that is MARKEDLY DIFFERENT FROM A SIMPLE PROLONGED
CONTRACTION. The condition is one in which a part or all of the
musele 18 changed in the nature and amount.of the fluids pres-
ent. Hence when relaxation is effected by direct pressure and
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manipulation it may result from the expressing from within
and between the muscle fibres, of the products of abnormal met-
abolism. Owing to its congested state the muscle is enlarged
bodily and is contractured in part by stimuli of nerve terminals,
by chemicdl alteration, or pressure from distension of its vas-
cular system. This will be partially overcome by compression
of the body of the muscle. Further, the pressure upon the mus-
cle fibre directly may very materially assist in its relaxation by
more or less foreibly REARRANGING THE PARTICLES OF THE MUS-
CLE PROTOPLASM. For we know that the essential mechanical
difference between a fibre contracted and one at rest is the rela-
tive number of protoplasmic molecules in a definite cross-sec-
tion of the fibre, i. e., in contraction the molecules come abreast,
while in relaxation they assume single file. In the process of
relaxation there is foreibly produced a tendency to the single
file arrangement.

As examples of cases in which the pressure and manipula-
tion method is efficacious are the following: in HEADACHES the
suboceipital region iz often found quite tense, in which case
gradual but deep pressure, a “sinking in” as Dr. Still calls it,
forces the tissue to relax and often yields immediate relief; in
case of the passage of 8 GALL-3TONE along the duct the irritation
is s0 intense as to cause direct contraction along the duet, the
abdominal wall overlying it, and the spinal region from which
it iz innervated, in which case pressure is used both along the
spine and the course of the duet; in crour and diphtheria the
rapid inflammation and associated toxiec condition eause rapid
and intense contraction and congestion of the supra-hyoid mus-
cles, which will in most ecases rapidly, though perhaps tempor-
arily, yield to the pressure and manipulation.

Stretching the muscle is a method that is employed by many
osteopaths for the purpose of producing relaxation. It is doubt-
ful whether such a method will usually result satisfactorily.
Theoretically there is much to be said against the process. The
process of stretching a musele is one method of increasing the
irritability of the musele. Lombard is authority for the state-

10
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ment that “the irritability of muscles is likewise increased by
moderate stretching and destroved if it be excessive.” Hence
it would certainly seem illogical to attempt relaxation by in-
creasing its irritability. Neither would it be the part of wisdom
to destroy the irritability by excessive stretching. A muscle
in the condition of eontracture will be stimulated to still greater
contraction by throwing it on a tension and yet there seems to
be no question that in a certain percentage of cases the process
does result favorably and the explanation is sought. The
stretching of a muscle, thus increasing its tension, corresponds
in a way to the exaggeration in case of an osseous lesion, and in
that case there is secured the benefit of recoil. In addition refer-
ence is again made to the fact that muscle contracture is not iden-
tical with muscle contraction, and in the process of stretching,
the congested material and waste products are more or less forci-
bly expressed from the contractured tissue, though no relaxing
effect might be gotten on a simple contraction. In all cases
when attempting relaxation by this method a simple rule of guid-
ance is usually sufficient. SEPARATE THE ORIGIN AND INSERTION
OF THE MUSCLE. In case the scarLENT muscles are found con-
tractured on the left side, bending the head to the right with the
shoulder a fixed point will separate the attachments and hence
produce stretching; the hyper-extension of the thigh will stretch
the ANTERIOR FEMORAL MUscLES, while extreme flexion of the
thigh on the abdomen will put tension on the POSTERIOR MUs-
cLEs of the limb; the pulling of the middle portion of a muscle
in a direction transverse to the course of its fibres will produce
tension of the muscle although the absolute distance between the
two attachments of the muscle actually may have been lessened,
as in the case of an upward and outward manipulation of the
SPINAL MUSCLES in the region of the lower thoracic.

Another method less subjeet to abuse is that of approxima-
tion of the origin and insertion. In this method the attached
structures are forced toward each other. That this method 1is
efficacious as a temporary expedient few will deny. Just as the
tension can be removed from a rope attached to posts by bend-
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ing the posts toward each other,so to an appreciable extent can
the tension be taken from a musecle by forecing nearer together
the points of attachment. Further, this method seems to be a
most natural one, and one resorted to involuntarily in many
cases. Note the characteristic position assumed by a vietim
of PERITONITIS in which the superficial abdominal tissues are in-
tensely tightened. The patient will lie supine with the limbs
flexed at the hip and the head and shoulders raised, the total
effect on the musculature of the abdomen being an approxima-
‘tion of the origin and insertion of most of the musecles concerned ;
a further instance indicating the wvalue of this method is the
flexing of the head dorsally upon the neck in a case of suBoc-
CIPITAL contraction; or the flexion of the arm at the elbow for
the purpose of relaxing the Biceps preliminary to the reduction
of a dislocated shoulder.

It iz seldom that any of these several methods will be used
alone and it is in comparatively few cases that it is possible or
“advisable to avoid using two or more of them. For instance in
the case of a contractured scaLENUS muscle a common method
is first to bend the head away from the side of the contracture,
which stretches the muscle, then rotate it back, which approx-
imates the origin. and insertion, and at the same time pressure
is exerted directly upon the muscle fibres. In this case three
of the methods were emploved and it is altogether likely that
during the course of the movement the deeper structures were
opened up, impingement taken off the nerve which’ supplied
the muscle, and hence the irritation was removed and the fourth
of the methods made use of. The point was emphasized in the
case of the method by pressure that the application should be
gradual. It iz equally true of the other methods, and not only
with reference to the application but the REMOVAL OF cOoNTACT
should also be gradual for if the removal be sudden there results
an abrupt change, and abrupt change, whether from a lower
to a higher or from a higher to a lower level, constitutes a stim-
ulus, and a stimulus means further contraction. Another cau-
tion of some considerable value has reference to the relative
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TEMPERATURE of the hand of the physician. If the manipula-
tion is made upon the tissues it is necessary for best results that
the temperature of the part and of the physician’s hand should
be approximately the same. Especially is it advisable if the
physician has cold hands to warm them before beginning the
treatment, otherwise the shock produced by the difference in
temperature will be a distinet added stimulus for further con-
traction, a result not at all to be desired.

- TREATMENT OF OTHER LESIONS.

Thus far there has been discussed certain general prineiples
underlying the treatment of bony subluxations and muscular
contractures. It becomes neceszary to suggest a few points of
practical value in regard to the other forms of lesion which the
osteopath must often meet. In all of those cases of perverted
size relations of parts, the physician has to deal with some nutri-
tive disorder which was responsible for the perverted growth
lesion, and hence in such cases it is necessary to seek the further
lesion or other cause of the nutritive condition and give atten-
tion to its reduction; or in a second class of cases the lesion of
perverted growth has resulted from direct violence producing
a bruise or other enlargement in which the same considerations
of treatment apply. The reduction of these is largely accom-
plished through dependence on normalizing all of the associated
structures and relying on normal processes of absorption to re-
move the surplus material. In some cases it will be necessary
to resort to surgical removal. A TUMoR of the abdomen is a
perverted structure which by pressure upon the hypogastrie
plexus or other vital structure may produce disorder of wvarious
forms. The treatment of such a lesion would be the remowval
of the original structural or other condition which permitted the
deposit of the morbid material, together with the frequent mowve-
ment and lifting up of the tumor itself in order to keep all channels
as free as possible. OVERGROWN MUSCLES AND EXOSTOSES have
heen known to cause disorder by direet obstruetion and hence
are considered as lesions; the removal of such will depend upon
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the same factors which were suggested in reference to the tumor.

The overcoming of eonnective tissue lesions iz a matter of
no little diffieulty and is a condition quite often met with. A
typical lesion of this type is found in the mrIGID sPINE more or
less normal to the aged individual and often met with in younger
people who have suffered from some violence. This rigid
spine condition, where it is not of a temporary nature such as
would be produced by simple muscle contraction, is caused by
8 thickening, contracting, or lessening of the fibrous and other
ligamentous structures associated with the vertebrz; or to a
deposit in the articular structures,of various substances, as in
the case of chronic gout and articular rheumatism; or finally, a
condition of bony ankylogis. In all of these cases it is a serious
question whether a complete cure can be effected or very great
benefit given, owing to the difficulty of removing such lesion by
any known methods. In most cases it will largely be a ““breaking
up process’’ designed to open up the deep structures, thereby
overcoming tension on nerve and blood-vessel and permitting
a free opportunity for absorptive processes to be maintained. A
further type of connective tissue lesion is found in the case of
ciRRHOsIS of the liver where the connective tissue framework
has been formed in excess and has subsequently contracted, there-
by reducing quite appreciably the total volume of that organ
and very considerably obstructing the portal eireulation and the
metabolie activities of the liver. In the case of scLERosis of
the spinal cord we have also a connective tissue lesion of a ser-
ious nature. In this case the neuroglia of the cord is thickened
and contracted producing or following a degeneration of the
nerve elements. In both cirrhosis and sclerosis the outlook
for removal is rather unfavorable, especially in case of the latter.
For we know that while a regeneration of nerves will take place
in peripheral structures, there are as yet no authentic cases of
regeneration of the nerve fibre in the spinal cord when de-
generation had been experimentally produced. All that can be
reasonably expected in such conditions will be the limiting of
the further progress of the disease and a partial absorption of
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the morbid deposit by ESTABLISHING AND MAINTAINING a4 nhor-
mal spinal eirculation.

MiIsCELLANEOUS NOTES.

A few questions of general interest invariably arise in the
mind of the student with regard to the difficulty experienced in
overcoming the lesion, the time required to effect a cure, and
the frequency and length of treatment, and it seems advisable
to note a few of the facts which enable us to explain the vary-
ing results obtained, and suggest the factors necessary to con-
sider in judging cases, although it must be noted that in many
instances no rules are applicable, and the judgment of the physi-
cian in connection with the peculiarities of the immediate case
will be the only court of appeal.

The first to be noted is an explanation of the fact that le-
sions are not immediately removed. Osteopathy has made its
reputation before the world perhaps more because of a few oc-
casional startling instances where a single treatment has over-
come a case of long standing than by the vastly greater number
who have been cured only after long and toilsome effort on the
part of both physician and patient. The strength of the sys-
tem is derived from the latter class but it is most noticeably
brought to the attention of the world by the former. Why is
it that all cases are not of the quick cure class? If the treat-
ment consists in rearranging the subluxated parts why not do
so immediately as does the engineer with his engine? There
are several facts which serve to explain this situation. In the
first place the man-machine does not quickly change its parts
under norMAL conditions. While there iz continuous change it
is a process requiring time. It is no less true in ABNORMAL states.
The vitalizing force carries forward its work of repair certainly
but slowly. In this there is a marked distinetion from the man-
made machine. AcaIN, it is necessary to remember the con-
ditions presenting themselves in case of a lesion. When first
produced the tendency is to draw back into line or otherwise
overcome the abnormal part by the inherent power of adjust-
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ment. In many cases nature is sucecessful in this effort. In
oecasional cases she is unable to aceomplish the result and in
such is the field of operation for the physician. But note the
second effort on the part of nature. Failing in applying adjust-
ment by drawing back to normal alignment the perverted strue-
ture she applies it in the way of ADJUSTING THE SURROUNDING
STRUCTURE in position and form to the new abnormal one. This
becomes especially noticeable in case of a hip dizslocation, where
it is known that the superior hip muscles have permanently short-
ened while the inferior ones have correspondingly lengthened.
A general rearrangement of parts will also take place in case of
a vertebral or a rib lesion, so that in numerous cases the new
condition becomes finally a normal one in the sense at least of
producing no marked abnormal functioning; not normal, how-
ever, in the sense of the new arrangement being as substantial
as the original. In a certain percentage of such cases there will
still be a partial failure to adjust and a real and chronic lesion
prevails. It is necessary then for the physician to either over-
come this partial adjustment or to give enough of aid by manip-
ulation to permit a full adjustment to the new condition. In
either casé it iz obwvious that some considerable time will be
necessary. Of course the above econsiderations have especial
reference to chronic lesions. In acute cases much less time and
fewer treatments will be required.

In many cases the lesion is not entirely removed, that is, in
the sense of securing a complete return to normal of the pervert-
ed part. This is less often true when we consider the other side
of the lesion idea, the perverted funetion. For while in many cases
the pefversion of structure may not be entirely overcome, in most
of these the perverted function will have disappeared. Note the
faet that as a general rule the FUNCTION WILL BECOME NORMAL
BEFORE THE STRUCTURAL PERVERSION IS ENTIRELY OVERCOME.
This fact depends on the power of adaptability possessed by
the organism. It is able to produce normal function with tools
that are not as vet ideal. From this fact mayv be seen one ex-
planation of the lesion’s incomplete reduction. The patient,
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as soon as he feels normal and sees no further symptoms of any
disorder, will assume that his cure is complete; and for the time
and perhaps permanently that is true. Hence he will refuse
longer to pursue the treatment. In all such cases emphasis
should be laid on the fact that the incompleted struetural reduc-
tion will remain a weakened condition and hence be a contin-
uous menace to the health of the individual either in causing a
return of the original disorder or of another that is possible from
the same lesion. Further, owing to the partial adjustment that
has taken place in the chronie case the strength of the new artie-
ulation or adhesions may be such as to defy the most persistent
treatment. It seems reasonable, however, that in the great ma-
jority of cases the original normal condition of structure as well
a8 funetion may be restored provided opportunity in the way of
time is secured.

With regard to the frequency of treatment, only general
rules may be given. At the risk of becoming tiresome, the state-
ment must be emphasized that it is not the physician but nature
that heals. If it were the former, one might be justified in fre-
quent attempts to adjust a part. Since it iz the latter, time must
be permitted in order that the gradual process of repair should
take place. It must be remembered that a condition which
is such as to preclude immediate adjustment must be one in
which a process of REVERSE GROWTH must take place before the
part can be restored to its original position. It will be a grow-
ing back in real truth and growth requires both time and quiet.
If a beginning ecan be made in reduction at the first treatment
one should be satisfied; then allowing sufficient time to elapse
for adjustment to the new conditions that have been produced,
the process of repair and restoration will be carried forward with
sufficient rapidity. In general a frequency sufficient to com-
pel a continuous soreness throughout the entire interval is too
great. In chronic diseases the average case will prosper most
satisfactorily with treatment applied Two OR THREE TIMES PER
WEEK. But each case must be a study in this sense as in others.
In some cases a greater, and in many cases a less frequency of treat-
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ment will be found most satisfactory. For instance, Dr. Still
has always insisted—and younger practitioners are learning
slowly that he is right—that the ordinary case of asthma should
not be treated oftener than once per week or ten days. On the
other hand AcUTE coNDITIONS require more frequent attention.
In such the changes are much more rapid both with respect to
repair and to the pathological states that are produced. Further,
owing to the latter faet there are continually arising secondary
lesions and other causes of dizorder which must have attention.
An acute case will usually need treatment one or more times per
day during the more critical periods.

The considerations in the above paragraph hold in part in
regard to the length of the treatment., The young osteopath
invariably will give more time to an individual treatment than
will an older practitioner. It is characteristic of Dr. Still him-
self that he “treats a case and goes,” and his success iz no less
remarkable than the brevity of his treatment. There is such a
thing as drawing upon the vitality of the patient by a too lengthy
treatment. It is not likely a long treatment will be given ex-
cept by him who gives a general rather than a specific one. For
it takes but a few moments to produce sufficient irritation of a
local part to cause serious and sucecessful protest on the part of
the patient. Where the body is treated as the masseur treats,
much time is required, but osteopaths are not masseurs. Cases
are met with occasionally where, owing on the one hand to lack
of skill on the part of the practitioner and on the other to an ex-
treme tissue tenderness of the patient, some preliminary treat-
ment may be necessary before specific work can be given. In
such cases time may be used to good advantage in somewhat
prolonging the treatment. In nervous individuals any indiea-
tion of hurry on the part of the practitioner will react unfavor-
ably on the patient. .

With reference to the rapidity of movement a caution is nee-
essary. In dealing with all cases, whether primarily a lesion
of bone or other tissue, quick movements are not advantageous
with but a few possible exceptions. A quick movement will
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usually aet as a stimulus to an already hyper-sensitive tissue.
Hence the tissue is made to “set’ against the effort to move it.
Muscle and other substances directly worked upon in treatment
are structures which in disease conditions change their shape
and condition only gradually. The tissue can be led but only
with difficulty, and with much possible harm will it be driven to its
normal relationships.

There iz a possibility of harm in the treatment by manipu-
lation. The statement is repeatedly made that “if osteopathy
does you no good it will do you no harm.” The statement is
interesting in that it is more or less untrue. Osteopathic manip-
ulation PROPERLY APPLIED will not be likely to result in danger
but in the hands of an individual unacquainted with the laws of
leverage and the arrangements of the levers which he uses in
most movements, there 18 much possibility of harm. While it
i not true that THE FORCE SUFFICIENT TO REDUCE A LESION IS
SUFFICIENT TO PRODUCE ONE, yet there is enough of truth in it
to be worthy of notice. The harm may result because of the
INTENSITY of the application. The intensity may be either in
the abruptness or in the absolute amount of foree used. There
are certain leverages in the body by which a sufficient foree may
be applied to rupture the strongest ligament, while a foree not
so great but suddenly applied may easily produce serious injury.
The harm may result because the treatment is TOO PROLONGED,
In such a case the tissue either becomes exhausted or what is
more common, overirritated, with a resulting congested or even
inflamed local area. In the same way irritation may follow To0
FREQUENT treatment, in which time for repair is not given. Un-
der such eircumstances there is little possibility of producing sat-
isfactory results and much chanece of causing further disorder.

The above considerations on the possibility of harm from
treatment wrongly applied are not given simply because of the-
oretical reasons. Sufficient evidence is brought forward to show
that disorder has resulted. With ordinary care and average
judgment the treatment is entirely harmless, but where those
qualities are lacking it may not be so. In any case it would not
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be a diffieult matter to show that while there may be some dan-
ger associated with the administration of osteopathic treat-
ment it i8 INFINITELY MORE SAFE THAN THAT OF DRUGGING.

With reference to the method of the movement that may be
employed it is necessary to emphasize that probably no two
practitioners who have been long in the field will execute a par-
tieular treatment in exactly the same way. There are a large
number of methods in the employment of the same principles
of adjustment, each of which may, under certain cireumstances,
present its own advantages. Individuals differ in the ease with
which a movement can be executed. Hence it is illogieal for a
teacher to insist that a method must be employved because it is
the correct one. It is not necessarily so. The patients them-
selves differ quite markedly in reference to the readiness with
which they yield to particular treatment and it will be found by
experience that what is perfectly appropriate in one individual
will not be satisfactory in another although the lesion may to
all appearances be the same in each case. True, in all move-
ments account must be taken of the leverage employed; the
physician must know the situation of articulation, the attach-
ments of muscles and the like. But he can only know these as
they exist in the average case. Lvery new case will present new
conditions and will require at least slight differences in the ap-
plication of treatment. Hence in a later section discussion is
given to a few common movements that are in general use merely
to emphasize and illustrate the principles that underlie every
adjustment that is effective. The mere imitation of any physi-
cian’s peculiar methods will always be unsatisfactory. Under-
stand the forees it is necessary to use, determine in each case
through what parts those forces may be applied, then adapt the
method to the circumstances of the case. By following su;,h a
plan the student becomes a man of emergencies and learns to
uge his mental powers on each individual case instead of yield-
ing to the pernicious habit of passing each of his cases through
the routine of an unvarying set of manipulations.
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CHAPTER VIIL

THE TREATMENT OF DISEASE—CoNTINUED.
STIMULATION AND INHIBITION.

Like all systems of healing, osteopathy has been presented
by warious classes of its advocates in various disguises, and as
a result has been at times entirely misrepresented. While it
i1s a matter of course that its professed enemies should attempt
to mislead, it is quite unfortunate that there are a few of its pro-
fessed followers who, in attempting to uphold the system, have
unwittingly placed it on a par with other systems by intimating
or definitely asserting that osteopathy is a method of treatment
by mechanical stimulation and inhibition of nerve impulses. It
cannot be too strongly emphasized that such a position places
the osteopath ON THE SAME PLANE WITH ALL OTHER SCHOOLS OF
HEALING, the underlying principle being the same in kind and
differing only in method. He who assumes that the above defi-
nition of osteopathy is a new conception in therapeutics and one
which embraces the essentials of the osteopathic philosophy has
not only failed entirely to grasp that philosophy but has shown
an ignorance of medical history quite unjustified. For such his-
tory is replete with evidences that mechanical stimulation and
inhibition applied by definite manipulations have long been known
and used—centuries before osteopathy had been brought into
the world. But with the rise and development of osteopathy
and the newly awakened interest in drugless systems which in
part resulted from that development, these wvarious methods
have been subjected to investigation as never before through the
study of literature bearing on the subject and the application
of mechanical measures to disease conditions. Henee, by a hasty
though not unnatural inference, was deduced the conclusion that
the new method was but a special modification and extension of
the old. It is sufficient in this connection to affirm that stimu-
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lation and inhibition as definite osteopathie procedures are meas-
ures that have been superadded to the original and primary
conception, and in so far as they may be used at all are insignifi-
cant in lmportance. .

The last statement suggests that there is a possible use for
these methods and UNDER THE CIRCUMSTANCES OF AN UNDELVEL-
OPED AND INCOMPLETE SCIENCE AND A LACK OF KNOWLEDGE AND
SKILL ON THE PART OF THE PRACTITIONER the statement may be
true. Under certain circumstances it may be impossible or im-
practicable for the osteopath to apply specific osteopathic treat-
ment and in such cases it will be expedient for him to place him-
self upon the same plane with the practitioner of other schools
and use the least objectionable of the methods of the latter. In
order to understand the nature and possible value of these meth-
ods it seems advisable to speak of them somewhat in detail.

By stimulation of a nerve or an organ is meant the process
of acceleration of the function of that nerve or organ. By in-
hibition is meant the process of retarding the function of a nerve
or organ. Both of these processes are attributes of normal liv-
ing tissue, more especially of the nervous system. The voLuN-
TARY CONTRACTION of a muscle is a normal or physiological stim-
ulation of that muscle; the effect of Foop on the gastric mucosa
is a normal stimulation of the function of secretion; the EXcEss
OF CARBON DIOXID in the blood is a physiological stimulus to the
respiratory center. On the other hand a VOLUNTARY IMPULSE sent
to the spinal cord center which cuts off the reflex movement
that would otherwise occur is an instance of a physiological in-
hibition; the vacus nerve carries inhibitory fibres to the heart
musecle which retards the activity of that tissue; impulses pass-
ing by way of the sympathetic filaments to the museles within
the wall of the intestinal tract causing a slower peristalsis are
spoken of as ViscERO-INHIBITORY. These are all examples of
the physiological or natural inhibition. By mechanical stim-
ulation or inhibition reference is made to the artificial process
which causes or is supposed to cause by pressure a similar effect.
Note that the process is artificial. A mechanical stimulus ap-
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plied by the hand of the practitioner is emphatically not a natural
but an artificial stimulus. It is said that the vIivER is stimu-
lated by producing pressure directly on it or by otherwise com-
pressing it; the PNEUMOGASTRIC NERVE is stimulated by pressure
along its course for the purpose of increasing its funetion in lessen-
ing the cardiac activity; in prolapsus of the rectum the aTowic
waLLs are stimulated by local treatment. On the other hand
the physician inhibits the purRENIC NERVE for controlling hie-
coughs; pressure exerted along the spLANCHNIC REGION inhibits
the cramping in various forms of colic; pressure exerted in the
lumbar and sacral regions and along the course of the scratic
~ERVE will often temporarily relieve sciatica.

These treatments are referred to as stimulating or inhibi-
tory and the assumption made that it is in truth the increasing
or the lessening of nerve action by a direct process. Is such a
control possible? The author has heard the human body com-
pared to the piano upon which the practitioner plays, bringing
out the harmony of action as the musician produces the har-
mony of tone. He has heard it compared to an eleetric system
upon which the intelligent osteopath may send messages and
shunt the currents and connect the circuits. The statement has
been made that the vital fluids and forces of the body are abso-
lutely under the control of the skillful operator. The essential
thing lacking in these comparisons and statements is the ele-
ment of truth. The human body is not at all like a piano, neither
does the osteopath play upon it as would the musician. It is
not an electric system that can be operated upon to any degree
as the electrician manipulates his batteries or his keys. The
forces and fluids of the body are fortunately beyond the control
of the physician, skillful though he be. A few facts with refer-
ence to anatomy and physiology may not be out of place as in-
dicating the INSURMOUNTABLE DIFFICULTIES in the way of se-
curing the absolute control suggested above. It seems advis-
able to again repeat that FUNCTION I8 SELF-REGULATIVE AND
STRUCTURE NEARLY 80, and it is the business of the osteopath
to deal with strueture, not funetion, and to deal with structure
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only as that structure is in an abnormal condition. But can the
nerve be stimulated and satisfactory results follow?

DirrFicvurTIiES 1IN DMRECT CONTROL.

In the first place we are just beginning to learn the fune-
tions of nerves. There are a few hundred million nerve fibres
in the human body the function of most of which are known only
in part. It was thought that the funetion of the pneumogastric
in reference to the heart was known to be inhibitory, yet Schiff
ingists that the nerve has also an accelerator funetion. It was
assumed that the efferent traect that passes from cortex to the
musele carries only an impulse resulting in contraction, but
evidence is accumulating to show that it carries also an inhibi-
tory impulse. It was believed that the sacral nerves carried
motor impulses to one layer of musecle tissue in the reetal wall
and inhibitory impulses to the other layver, but Langlev, Ander-
son, and others have exploded the * crossed innervation' theory.
In the light of these facts as to the function of the nerves it is
presumption to assume that any such marked control over fune-
tions as' suggested above can be gained.

Greater difficulty in seecuring a very complete control of
nerve action by direct means is obvious when the fact is noted
that the same nerve may have different functions. Bear in mind
that the nerve is not a separate structure but is made up of an
indefinite number of nerve fibres each one of which may be asso-
ciated with a distinct and different action. The vacus, for in-
stance, has efferent fibres controlling motion and vaso-motion,
secretion, inhibition and trophicity (?), and efferent fibres asso-
ciated with sensation, vomiting, vaso-dilatation, and perhaps
a host of others. All these are bound up in the same sheath.
Imagine the nicety of control possible to the practitioner under
such an anatomieal arrangement! Any afferent nerve may, on
being stimulated by mechanical means, modify any of the num-
erous functions of a spinal segment. Who will direct the ex-
cess of impulse into the right channel? Nearly every nerve that
carries vaso-constrictor fibres earries also those of a dilator fune-
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tion. The presumption in claiming an arbitrary choice of effects
in vaso-motor stimulation iz evident.

A third faet is noted in that the nerve it is desired to
affect may not be in its usual situation. The inhibition of the
PHRENIC NERVE 18 often impossible in part because of the simple
fact that it is not in the location where pressure is applied. Any
one who has had oceasion to do much work in the dissecting
room will be impressed with the numerous exceptions to the rules
of location of structures. Attention was recently called to a
caze showing the SPINAL ACCESSORY nerve passing across the
end of the transverse proecess of the atlas and to all appearances
it was an entirely normal condition

In close connection with the above the fact should be noted
that the vast majority of nerves are bevond the possibility of
direct manipulation, a very wise provision of nature. Stimula-
ting the splanchnic nerves is spoken of as though those strue-
tures were laid bare to the touch. Perhaps in reality there is
produced acceleration of funetion in many cases. But it cer-
tainly must be done through a wvery indireet route, and that
through the complex arrangement of a reflex mechanism.

The latter suggests a fifth very real difficulty in the way.
Most stimulating and inhibiting treatments are explained on
such a reflex basis, an explanation which in some, perhaps most
cases seems rather strained. Note that the stimulation of the
nerves associated with the spinal region, for purposes of affect-
ing the splanchnic nerves must pass by the afferent spinal fibres
—fibres which have a choice of many neurons to which their
charge may be delivered. It is but a remote possibility rather
than a likely probability that sufficient of the excess of stimuli
shall reach those cell bodies whose axons pass to form the gplanch-
ni¢c pathways. The argument that use is made of that explana-
tion for the visceral disorders resulting from spinal musecle con-
tracture does not particularly enhance the proposition that the
osteopath can cause the effect that is produced by the lesion.
Note that the lesion is either a much more INTENSE stimulus or
is prolonged over a GREATER PERIOD OF TIME. Should the osteo-
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path keep up continuous stimulation of such nerves for some
hours sufficient excess of stimuli might be discharged into the
splanchnic channels to amount to a real stimulation. But no
such length of stimulation period is indulged in by the average
practitioner. Further, to argue that the excess will all be poured
into the channels needing it because nature “tends to the nor-
mal,” hardly meets the demands. It is true that nature tends
to the normal, but it is further true that so far as function is con-
cerned THE TENDENCY IS IN PART TOWARD THAT CONDITION WHICH
IS NORMAL TO THE EXISTING STRUCTURE, i. e., to that condition
which is permitted by the existing structure. So long as strue-
tural conditions are at fault the functions are likely to remain
so. When those conditions are overcome no additional stimulus
will be necessary.

A further difficulty presents itself in cases where the stimu-
lus may be applied either directly or reflexly. The intensity
of the stimulus cannot be rauged in proportion to the need in the
particular case. In laboratory work in physiology the mechan-
1cal stimulus is seldom made use of for this simple reason. It
is effective but cannot be regulated in intensity, hence the use
of the electric stimulus which is susceptible of nicety of con-
trol. How much pressure shall be employed in order that the
exact amount of increase of function shall be produced? There
can be no answer to the question. Why not employ the electrie
stimulus, then, instead of the mechanical in osteopathic prac-
tice? For the very good reason that electrotherapists them-
selves have tried it and found it wanting. And not because of
any necessarily harmful effect on the tissues produced by the
current as such but because the positive results were unsatis-
factory. That it will be found equally true of the mechanical
stimulation we are thoroughly convinced.

We have finally to mention a fact that is of first importance
and that is that in all cases where funetion is artificially changed
by increase or decrease there will be a recoil in the opposite di-
rection. This is notably true with respect to experimental stim-
ulation in the laboratory. Govurz’s EXPERIMENT on the inhibi-

11
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tory action of the cardiac nerves of the frog is a case in point.
The following is the description of the experiment: “Ina medium
sized frog the pericardium was exposed by carefully cutting a
small window in the chest wall. The pulsations of the heart
could be seen through the thin pericardial membrane. Goltz
now began to beat upon the abdomen about 140 times a min-
ute with the handle of a scalpel. The heart gradually slowed
and at length stood still in diastole. Goltz now ceased the rain
of little blows. The heart remained quiet for a time and then
began to beat again, at first slowly, and then more rapidly. SoME
TIME AFTER THE EXPERIMENT THE HEART BEAT ABOUT FIVE
STROKES IN A MINUTE FASTER THAN BEFORE THE EXPERIMENT
was BEGUN. The effect cannot be obtained after section of the
vagi.”’1 Note that the final effect was not inhibition, but stimu-
lation. Some experimentation has been and is being done at
the present time by osteopathic investigators to show that a
direct effect can be produced in case of man and lower animals
(rabbit) by stimulation and inhibition in connection with the
cardiac nerves and the splanchnics, a proposition to which as-
sent has already been given. While these experiments seem to
substantiate the proposition that such a direct action is pos-
sible it remains to be shown that the effect is at all permanent
or advisable, and more espeecially to prove that a recoil is not
inevitable or probable. Further observation of such experi-
mentation is awaited with interest. What is true in those cases
in which accurate experimentation is possible is reasonably
true of all others. Any swing of the pendulum past the posi-
tion which is mormal under the existing circumstances will be
compensated for by a recoil of opposite sign. Note the fact
that THE ORGANISM BROOKS NO INTERFERENCE WITH ITS FUNC-
r1oN and will return to its normal activity when it has by sud-
den force been disturbed in that activity.

Thus far reference has been made to some of the difficul-
ties which beset him who would attempt by nerve stimulation
or inhibition to secure a definite control over the funections of

1. American Text-Book of Physioclogy.
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the organism. Admitting that notwithstanding these difficul-
ties there is still possible a limited and temporary control, it is
necessary to consider certain objections to the use of those meas-
ures, and also the conditions where such treatment might be
necessary or helpful,

OBJECTIONS AGAINST ATTEMPT AT DIRECT CONTROL.

By stimulating or inhibiting a nerve or other structure the
physician interferes with normal funetion. It has before been
suggested that funetion is normal to structure. Making simply
a general statement, EVERY FUNCTION, BE IT USUAL OR UNUSUAL,
I8 WHAT IT SHOULD BE UNDER THE CIRCUMSTANCES OF EXISTING
STRUCTURE. An increased peripheral resistance to the blood
flow will cause an ovEracTIVE HEART. This latter condition
is normal under the circumstances. It must increase its activ-
ity in order to keep up normal ecirculation. The attempt to
limit the heart’s action by inhibiting it is a distinet hindrance
and an illogical treatment. Suppose that the peripheral resist-
ance was maintained 20 long as to exhaust the heart’s action.
The lessened foree resulting is still normal to the structural con-
ditions. The sromacH in discharging its contents through the
esophagus is performing a normal function and so long as it
can by that method rid itself of irritant material vomiting
gshould be unhindered.

Note further that a stimulus applied to a failing function
18 In many cases crowding an already overworked organ. Notice
one of the foregoing illustrations. When the HEART by reason
of an imperfect blood supply, through lesion or otherwise, is weak-
ened, the work it is performing represents its capacity at the
time. If a stimulus is applied to the accelerator nerves to hasten
its aetion, only an earlier exhaustion will be the result. Atten-
tion is called to the fact that the accelerators like other motor
nerves cause an increased muscle activity, they increase its tone,
its excitability, and its conductivity, which in turn is associated
with a more rapid katabolism. Hence in causing this increase
only a more rapid exhaustion of the reserve force stored in the
heart muscle or in its other centers of supply is produced. The
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same principle is applicable to each organ in the body. Irs
FUNCTION IS NOT DECREASED BECAUSE OF AN INHERENT LAZI-
NESS, BUT BECAUSE ITS FORCE HAS BEEN LESSENED THROUGH
EXHAUSTION OF NUTRITIVE MATERIAL.

The reaction may be as great as the original action. * Leaving
the structural conditions as they are, a temporary accelerated

YISCUs

F1a, 8—Theory of inhibition. Pressure over skin and muscle area A limits
impulses reaching fibers B and C.

peristalsis of the intestine will be followed by a period of still
lessened bowel activity. Just as in the use of a CATHARTIC a con-
stantly increasing dose is necessary to produce an action till
finally it becomes ineffective, so a mechanical stimulus will be
followed by a lessening response. A stimulation of the vaso-
consTrIcTOR: will be followed by a greater vascular dilatation.
An inhibitory treatment for PAIN is occasionally followed by a
return of the sensory disorder in greater intensity.
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In many cases the palliative treatment serves only to con-
ceal a serious condition. Osteopaths condemn the old school
practice of giving morphine for lessening pain and yet in numer-
ous instances make use of EXACTLY THE SAME REASONING AND
PRACTICE with barely a thought of the consequences. The con-
cealment of a pain condition from the patient by any treatment
without the removal of its cause is & CRIME AGAINST THE PA-
TIENT, IF THE PAIN IS NECESSARY FOR DIAGNOSIS OF THE CASE.
The plea that the patient insists on it or that it gives nature a
chance for repair is seldom a sufficient justification. The less-
ening of a rapid HEART BEAT often gives a sense of security en-
tirely unwarranted by the real state of that organ. The “tonic”
treatment gives a temporary sense of exhilaration similar in kind
if not in degree to that following moderate doses of morphine
or aleohol. This form of deception is little more justifiable than
any other and as often results disastrously.

A final objection that is exemplified oceasionally iz the fact
that a treatment habit may just as really be formed as will a drug
habit. In both cases the organism eventually tends to rely on
the artificial stimulus instead of the natural one for its proper
functioning. That individual who requires frequent treat-
ment to be kept in normal ““tone’ iz as much a TREATMENT HA-
BITUE as i3 he who requires the daily application of the needle,
a morphine fiend. And yet many osteopaths pander to the temp-
tation by advertising the value and pleasure to be derived from
a ““tonic’’ treatment.

But it would be incorrect to leave the impression that such
attempt at direct control is never justified. Experience seems
to suggest that while there are numerous possibilities of ineffec-
tiveness or of real harm in such purely palliative treatment
there are occasions where such procedures may be a choice of
evils. For it cannot be denied that in many cases stimulating
and inhibitory TREATMENTS have been and will continue to be
given with marked benefit. NOTE THAT IT Is INSISTED THAT
THE GOOD RESULTS GOTTEN ARE NECESSARILY DEPENDENT ON
NERVE STIMULATION OR INHIBITION. To this phase of the ques-
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tion reference will be made later. At present mention will be
made of those cases in which such treatment is theoretically or
practically demanded.

Impicarions FoR ATTEMPTS AT DIRECT CONTROL.

In those cases where a lesion is not apparent, and no other
known cause is apparent a treatment in the region of innervation
is often seemingly helpful. In occasional cases the ordinary prac-
titioner will not be able to deteet splanchnic or other lesion af-
fecting the sroMacH and yet stomach trouble exits. Treat-
ment applied in the lesion region for such disorders will often be
effective. A lax condition of the general CIRCULATORY MECH-
ANISM is sometimes seen where no definite lesion can be assigned
for the disorder. A general spinal “toning up” is resorted to
with at least temporary benefit. An overactive PERISTALSIS
is often checked by strong pressure in the lumbar or lower thor-
acic region. Pain is lessened by treatment over the structures
associated with the sensory nerve involved. | :

It would seem to be helpful to apply a stimulus after removal
of lesion or other cause. The analogy is drawn between the cases
of a stalled horse whose progress is hindered by a stone in front
of the wheel of a vehicle, and an organ working against a hinder-
ing lesion. In each case the propelling force has become dis-
couraged. After removal of the stone it may be helpful to “touch
up’’ the horse with a whip, and likewise to “ touch up’ the organ
through its nerve mechanism. The L1vER is often directly manip-
ulated by pressure after the spinal lesion is removed. The slug-
gish kxipNEY will seemingly respond to treatment after the lumbar
lesion is removed. A UTERINE HEADACHE will be sooner over-
come if a cervical treatment is given following the adjustment
of the uterus than would otherwise be the case. '

In rare cases removal of the cause may be impossible or im-
practicable. In such cases it will be a choice of risks whether
to leave all to nature or to attempt to bring out any latent power
of nature that the condition itself fails to arouse. In ANKY-
Los18 of the spine the lesion is a bony union and as such 15 prac-
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tically impossible of removal. The functions interfered with
thereby may be aided by occasional treatment of the spinal re-
gions and of the involved organs directly; rLoopiNG from the
uterus following parturition may be lessened by a stimulus to
the mons veneris; intense nervous or mental EXCITEMENT inter-
fering with direct treatment to the primary lesion may be de-
creased by pressure applied in the suboeeipital region; it may
be necessary to lessen PAIN, where present in such intensity as
to prevent use of the various methods of diagnosis or treatment.

In some cases direct stimulation may force an obstruction
and hence be a factor in the removal of a lesion as well as in over-
coming an effect. Increasing the HEART's force may overcome
a congested venous or capillary eondition. Direct work over.
the LIVER may increase bile secretion and thereby assist in re-
moving obstruction to the gall-duct. Direct treatment to mus-
CLE tissues may assist in adjusting the struetures to which those
tissues are attached.

In occasional instances it may be necessary to resort to
heroic measures in order to tide over the crisis, In case of a
sudden HEART FAILURE direct pressure over the solar plexus or
manipulation in the accelerator region may assist in preventing
collapse; in case of HEMORRHAGE an extreme stimulus applied
to the part may temporarily check the flow; spasmodic laryngitis
or cROUP may be prevented from terminating fatally through
strangulation, by treatment of the laryngeal and other structures.

In some cases it may be advisable for the osteopath to place
himself on the same plane with the old school physician and
treat the symptoms as they arise, for it is to be noted that a symp-
tom may in some cases seem to be a distinet hindrance to nor-
mal processes of repair. With reference to paInN, while it is of
value to the organism in numerous ways its great intensity in
some cases renders it a distinct disadvantage and inhibition may
become helpful by lessening the nerve disturbance, thereby giv-
ing the organism a better opportunity for repair; an excessively
HIGH TEMPERATURE becomes a menace to the life of the indi-
vidual and direet treatment for purposes of lowering that tem-
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perature may be called for; the rapid waste of the fluids of the
body in certain DIARRH®IC CONDITIONS contributes to an undue
weakness and may be prevented by inhibitory treatment; in
case of EXCEssIVE voMITING where no longer irritant material
is ejected the nervous disorder permitting it may be adjusted
by inhibitory treatment.

It will be noticed that in most of the foregoing cases the
treatment partakes largely of the nature of a choice of evils and
suggests what it is necessary to continually emphasize, that these
measures are only to be employed where, in the judgment of the
physician, the primary and logical treatment, removal of the
cause, is not immediately possible or practicable.

Do wE STIMULATE or INHIBIT.

But if further analysis is made of the above cases it will be
found that the words stimulation and inhibition are deceptive
in many cases. In the ordinary acceptation of those terms it
would be understood that the function of the part disordered
was increased or decreased directly or through its connecting
nerve. But this reasoning is erroneous. In the first set of con-
ditions referred to stimulation was employed where no appar-
ent lesion was present. Emphatically that pors NOT MEAN THAT
NO LESION WaAs PRESENT. In the application of a stimulating
treatment to the region of innervation, it is reasonable that in-
stead of pure stimulation of those nerves by a quick pressure
alternating with relaxation there results in reality a removal of
distinet impingement upon nerve or other structures which ren-
dered their activity subnormal. Note a typical case. In oec-
cagional instances of cONSTIPATION no very distinet spinal lesion
is apparent; all experience indicates that a stimulating treat-
ment through the lower thoracic and lumbar regions is more ef-
fective than is a quiet pressure treatment; if the results were
dependent upon direct effects produced on the.splanchnic nerves
the latter form of treatment should be the more effective, for
the physiological result of stimulation of the splanchnic nerves
1s a lessened peristalsis. In such a case as this there is undoubt-
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edly produced an effect upon the involved nerves, but it is done
indirectly THROUGH THE REMOVAL OF PRESSURE CONDITIONS IN
THE SPINAL REGION WHICH WERE PRODUCING THE EXISTING IN-
HIBITORY EFFECT. What is true of the stimulation in this case
is probably true in the vast majority of cases. If it is the direct
stimulant effect on the nerve, why will not TITILLATION OF THE
SKIN in the process of tickling, or the application of an electric
stimulus be productive of equally good or better results?

In the second class of conditions the analogy between the
horse and the organ is far-fetched. While it is true that the
horse may become discouraged there iz nothing to indicate a
possibility of a similar condition in case of an organ; on removal
of the lesion the disease condition itself is the only ““ touching up”
process necessary to arouse the entire responsive powers of the
organism. When the removal of the lesion is impossible the so
called stimulation or inhibition that is supposed to be advan-
tageous may, perhaps, be a real though inecomplete removal of
a part of the lesion condition. Any BREAKING UP treatment
of the spine in the rigid condition of that structure opens up the
tissues and undoubtedly frees the nerve and vaseular mechanism
of the spine sufficiently to account for the benefit that results from
the treatment. With reference to the inhibition of pain which
is the typical example of the value of inhibition as a therapeutic
measure, 8 few considerations may not be out of place. This
proposition is fundamental: THE suUcCCEss IN OVERCOMING ANY
PAIN CONDITION 18 IN DIRECT PROPORTION TO THE AMOUNT OF
STRUCTURAL ADJUSTMENT EFFECTED. Given a pain condition
with little removable structural change present, the possibility
of diminishing that pain will be a minimum; with the more re-
movable structural abnormality associated with the pain will
go the maximum possibility of pain removal. For instance,
there are numerous cases of pain resulting from visceral disorders.
In these cases there will also be MUSCLE cONTRACTURES in the
gpinal region either primary or secondary. In either case the
pain will be overcome in proportion to the extent to which the
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muscular contracture or other lesion is diminished. Reference
has been made to the fact that in experimental physiology it is
most difficult to apply pressure gradually enough to prevent
stimulation, not to speak of the possibility of lessening the nerve
action concerned. This is possible, that the nerve action may
be lessened by DESTRUCTIVE PROCEsSS such as is associated with
the action of the various anodynes. It is possible that the good
effect from pressure continuously applied over the nerve termi-
nal may result partly from this actual though temporary de-
struction of the nerve terminals. We are inclined to think that
in so far as the pain condition is removed by this direct nerve
pressure it is produced by some such disorganization or molec-
ular disturbance of the nerve protoplasm; which if true makes
it at onee apparent that such treatment is one of doubtful value,
It has been assumed that the stretching of the sciaTic NERVE
produces the lessening of the pain by wvirtue of pressure of the
nerve sheath upon the axis cylinder processes throughout their
extent. Physiological experimentation shows that the stretch-
ing process at first renders the nerve protoplasm more irritable;
if long continued its irritability becomes lessened or totally de-
stroyed, in which case there must be produced a disturbance
in the arrangement of the protoplasmic molecules such as to in-
terfere with their normal relationships. Such an explanation
may account for the good effects that often follow the stretch-
ing of the sciatic nerve in so called seilatic rheumatism, The
other explanation is the more probable, that, by the hyper-ex-
tension of the limb, tension of the associated structures is removed
with a resulting lessened impingement upon the nerve and its
branches.

In summing up the discussion, emphasis is to be laid upon
the fact that the removal of lesion or other cause of disorder con-
stitutes the logieal treatment for that disorder. Where a strue-
ture or organ needs stimulating or inhibiting, it can be done in
but one proper way and that an indirect way, by removal of the
cause that makes it necessary to stimulate or inhibit. Hence
the two following similar propositions may be formulated:
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1. THE NECESSITY FOR STIMULATION PRESUPPOSES AN EX-
ISTING INHIBITION; THE REMOVAL OF THE CAUSE OF THAT EXIST-
ING INHIBITION CONSTITUTES THE LEGITIMATE METHOD OF STIMU-
LATION.

2. THE NECESSITY FOR INHIBITION PRESUFPOBES AN EX-
ISTING STIMULATION; THE REMOVAL OF THE CAUSE OF THAT EX-
ISTING STIMULATION CONSTITUTES THE LEGITIMATE METHOD OF
INHIBITION. '

These propositions are fundamental and comprehend the
essence of the osteopathic view of the treatment of disordered
conditions, and are applicable to the entire field of disease.

TREATMENT OF DisEase CAUSED BY ABUSE.

In discussing the causes of disease attention was called to
the fact that abuse of an organ or its function will ultimately
produce a diseased condition of that organ. What constitutes
the legitimate treatment for such cases? It is obvious that what
is undoubtedly called for is the negative treatment of simple ab-
stinence from abuse, If sTomacH disorder be caused by contin-
ual overloading, lessen the load. If WRITER'S crRAMP result
from excessive exercise of the limited set of muscles, stop writing,.
If the environment conditions are sueh as to subject the in-
dividual to abuse of the RESPIRATORY TRACT, move out and
away from such environment. This proposition seems valid:
IN CASE OF DISEASE DUE ONLY TO ABUSE AND NOT ASS80CIATED
WITH STRUCTURAL DISORDER, NO POSITIVE MANIPULATIVE TREAT-
MENT 1s INDICATED. Through ages of false training the belief
has become established that for every apparent disorder some-
thing should be done in the way of definite artificial treat-
ment. Reliance has heretofore been placed on the drug. With
the one who has learned of the efficiency of osteopathic meas-
ures he assumes a treatment is necessary under the similar eir-
eumstances. In many cases he iz right. In numerous cases
he iz wrong. In those cases where temporary disorder results
from manifest abuse, treatment iz unnecessary and perhaps
harmful. In this regard advoeates of any form of psychic thera-~
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peutics are essenfially correct. Let alone, nature will be the
all-sufficient factor in cure. But experience and reason both
indicate that there are limits to the recuperative power of na-
ture, and osteopaths emphasize that in many cases that limit
18 represented by a definite obstruction in the machinery through
which nature manifests her curative power. In such case arti-
ficial aid is indicated. Note this fact: MOST CASES PRIMARILY
DUE TO ABUSE ARE NOT UNASSOCIATED WITH STRUCTURAL DIS-
TURBANCE. In many cases a PREDISPOSING lesion is present
which represents a factor involving definite difficulty in nature’s
reparative processes. In more cases SECONDARY lesions will
arise which add to the disorder and constitute new eausal factors,
In both of these cases definite manipulative treatment is called
for and without question is advantageous. Henece it is found
that cases in which treatment is not necessary or helpful are
comparatively rare, and the osteopath should never fail to care-
fully examine a condition before he pronounces it a case requir-
ing no treatment except the negative one of abstinence.

Will a patient recover under osteopathic manipulation when
he refuses or is unable to abstain from abuse? Numerous cases
of such are found. Ocecupations requiring life in adverse cir-
cumstances of environment must be continued by many in order
that life itselfi may be supported. The miner still must live in
the mine, the writer still must use his exhausted fingers, the un-
fortunate must still use ill-nourishing food. Can such recover?
In countless cases, yes. In any case, only with greater difficulty.
As illustration may be ecited any number of cases of EYE TROUBLE -
that have been successfully treated at the A. T. Still Infirmary
where the patient at the same time was taking the school course,
and was compelled thereby to abuse his eyes. So long, how-
ever, as abuse is the sole factor, which is only an occasional
condition, little ean be done if the abuse is continued.

On the other hand, will a patient recover, if predisposing
or secondary lesions be present, no manipulative treatment be
given and the patient simply abstains from abuse? Undoubtedly
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50 in a large number of cases. For it has already been shown
that while function is much more markedly self-regulative than
is structure, yet nature is successful, unaided in many cases, in
overcoming a definite structural change. This will be more
noticeably the case with reference to the lesions which have
arisen as secondary processes during the course of the abuse
than in those cases where a predisposing lesion was present from
the beginning. In the latter case it is likely that the tendency
to the disorder will not be overcome, and hence the condition
regained will be that of the organism previous to the abuse;
there will still be a predisposition. But in all cases where lesion
conditions of any kind are present, practice and common sense
indicate that removal of lesion and abstinence from abuse must
go hand in hand if most satisfactory results are to be obtained.
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CHAPTER IX.

COMPARISON WITH OTHER SYSTEMS.

In the foregoing chapters consideration has been given to
the outlines of the osteopathic philosophy, suggesting the ap-
plication of the latter to the etiology, diagnosis, and treatment
of disease. In the present chapter the description of the same
picture will be continued by the method of contrast, attempting,
in suggesting the salient points in the other systems, to show
the identity in concept in all other schools, and the distinet and
fundamental difference between them and the osteopathic sys-
tem. In making the comparison it will be necessary to refer
somewhat in detail to the principles and methods associated with
the other systems. The items of information have been derived
from various sources, all of which are authoritative. The fol-
lowing more or less distinet systems will be discussed; drug ther-
apy, electrotherapy, hydrotherapy, psychotherapy, and mechan-
otherapy.

Druec TaerAPY.

Throughout all ages men have relied quite largely upon
the internal administration of other than food materials for hope
of alleviating their physical disabilities. Whether the drug was
used as a distinet combatant of the disease ExTITY that was for-
merly believed to exist, whether it was given for a direct cHEM-
ICAL EFFECT on the body tissues, or whether given as a PLACEBO,
it has held patient and physician in its thrall throughout the
centuries. Until comparatively recent times little attempt was
made to show any relation between the nature of the medicine
and the effect on the dizorder, all substances in the pharmaco-
peia holding their position by virtue of the fact that observation
of their effects on the organism seemed to suggest a curative
value. That the observation was usually faulty is indicated by
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the brevity in popularity of each individual drug—the specific
of one decade becoming a discarded relic in the next, a condi-
tion as true to-day as ever in the historv of medicine. That the
empirical method was practically the only one used in the past
iz evident and that it is still largely employed is equally true.
Dr. T. Lauder Brunton makes the following statement in refer-
ence to the use of ALcoHoL in certain conditions: *‘The rule for
the administration of alcohol is a very simple one. It is to sit by
the side of your patient for a while and watch him after the ad-
ministration of a dose of alecohol, and if you find that the aleohol
brings back the various functions nearer to normal, then it is
doing good; if the functions of the organs diverge further from
the normal after the administration of alcohol, then it is doing
harm.”! But it must not be thought that at the present time
nothing is being done by the advoeates of the drug in the way
of attempting to put the system on a scientific basis. Never
in the history of medicine has so much attention been given to
the investigation into the nature of the effects produced by the
various drugs upon body tissues. Never has the study of the
chemical conditions of the body been =0 intense as at the pres-
ent time, in the hope that by determining the chemical nature
of body tissues in health and disease, chemical substances could
be obtained which would in a chemical way modify the body
conditions. The study is primarily for the purpose of DETER-
MINING HOW, THROUGH A CHEMICAL MEDIUM, A FUNCTION MAY BE
MoDIFIED. The question demands an answer and the very fact
that it is asked suggests that the old school investigators have an
approximately correct conception of the nature of disease, that it
is perverted funetion. Unfortunately they have not yet been able
to grasp the fact that function can only be modified through the
structure that is associated with it and in large part governs the
function.

In the present stage of drug practice several specific pur-
poses are kept in view. These various purposes will be briefly
discussed. .

1. Brunton: Lectures on the Action of Medicines, p. 329,
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Drugs are given for their stimulant effect. In those cases
where the activity of an organ is below par some drug is given
which is believed to have a tendenecy to inerease that activity.
In certain nervous disorders STRYCHNINE is given, for its effect
is known to be exerted upon the nerve centers, thereby increas-
ing the facility of discharge; pigrTaris is in very common use as
a cardiac stimulant and exercises its influence upon the heart
mechanism directly; MORPHINE in small doses gives a peculiar
sense of general well-being and as such exercizes a stimulant in-
fluence upon the nervous system; the numerous BITTERs used
for purposes of increasing the appetite are further examples.
It is to be noted in this connection that while the drug in one
sense acts upon the tissue, it is the REACTION of the tissue upon
the drug that produces whatever good result may follow. The
tissue exerts its exeretory and other protective powers in order
to rid itself of the presence of the irritant material, and in so in-
creasing its activity its funection may be temporarily normalized.

A second effect produced by the drug is that of the sedative.
Any drug which produces a lessening of activity is spoken of as
possessing sedative properties. Opium with its alkaloidal ex-
tracts 1s the typical example; while in most cases it will produce
a slight stimulant action, it is most used for purposes of deaden-
ing pain. Its principal effect lies in rendering the cells of con-
scious sensation less responsive to incoming stimuli. Hence,
while the irritant causing the pain is still present the pain itself
may not be felt because of the lessened irritability of the higher
centers; COCAIN lessens the overactivity of the spinal cord and of
the peripheral nervous system by producing a lessened irritabil-
ity; acoNITE is a depressant of the heart and hence is used in
cases of extreme activity of that organ; various ASTRINGENTS are
given which, acting upon the mucous membrane of the intes-
tinal canal lessen its peristalsis.

A third function of the drug is that of neutralization. A
simple illustration of this use is the household remedy for sour
stomach, ordinary sopa; formerly the salts of savicyric acip
were given in cases of rheumatism on the assumption that they
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effected a definite neutralizing action on eertain poisonous sub-
stances generated in the course of the disease; at the present time
the medical fraternity is enthusiastic over the use of various
sERUMS which are assumed to have a neutralizing effect upon the
toxins generated in the body by bacterial aetion.

Substitution constitutes another of the purposes in drug
giving. It has long been known that in an®mia there is a poverty
of red corpuscles and of heemoglobin believed to be due to a lack
~of iron. Hence arose the practice of administering 1NorGaNIC
IRON COMPOUNDS with the idea that this material eould be di-

-/ rectly substituted. The view has of late years been disearded

since 1t has been demonstrated that practically none of the iron
thus administered is assimilated,! and while at the present time
it is still administered its supposed good effects are explained
from its stimulant .action on assimilation processes. Similar
to the foregoing, lime salts have been preseribed for eases of
rachitis, on the assumption that these could be built up into the
osseous tissue which was involved in the nutritional disorders
characteristic of that disease. The administration of the or-
ganic extracts from various of the pucrLess GLaNDs of the body
is another illustration of the substitution idea. For some time
it has been known that the absence, congenital or otherwise, of
the thyroid gland results in a dwarfing of body and mind, and
it has further been found that when these glands from other
animals, or extracts from the gland, were given to the individual
as a part of his food the condition was often partially or com-
pletely overcome. In such a case the material secreted by the
gland of a lower animal constituted the substitution. This,
however, partakes more largely of a dietetic than a drug treat-
ment, for the material is already organic and in such form may
be assimilated in the same manner as is food material.

A further action that certain drugs are known to possess
is that of a germielde. With the comparatively rapid rise and
almost universal aceeptance of the germ theory of disease the
medical profession arrived speedily at the coneclusion that the

1. See p. 41.

12
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problem of overcoming disease was solved. Bince the bacte-
rium was the cause of most disease conditions the only requisite
for preventing and curing the disease was the drug or other
means which would annihilate the micro-organism. Hence in
the laboratory, experiments were carried on to determine what
particular chemical substance would destroy or render inactive
each specific miero-organism. Unfortunately it was soon found
that owing to the extreme tenacity of life manifested by the
average bacterium, ANY DRUG SUFFICIENT TO DESTROY ITS LIFE
WAS MORE THAN SUFFICIENT WHEN ADMINISTERED INTERNALLY
TO DESTROY THE BODY CELLS. Henee the present use of germi-
cides and antiseptics is largely limited to external administra-
tion in the form of sprays and antiseptic washes.

Practically all effects of the drug may be classified under
the above five divisions. The question arises, are the results real
and satisfactory. It iz not denied that the administration of
the drug is sometimes effective and in numerous cases seems to
temporarily relieve. There is no question that digitalis will
usually stimulate the heart’s action; that morphine will often
temporarily lessen pain; that fairly good evidence is presented
that the diphtheria antitoxin may lessen the mortality rate;
or that other drugs may sometimes be of some value. The ques-
. tion i8, DOES THE GOOD RESULTING FROM THEIR USE EXCEED THE .
HarM? All experience goes to show that the harm is in excess,
and the better class of physicians of all schools are beginning to
realize that fact. A few of the objections to the uze of the drug,
suggesting how the harm is likely to result, may not be out of place.

With the possible exception of the germicide every drug
given is for the purpose of combating effects and practically
ignoring the cause. A CHOLAGOGUE is given to stimulate the liver
functions. In doing so the physician recognizes only the torpid
liver, the effect; an oPIATE lessens the consciousness of pain but
the cause of that pain still persists.

An irritant drug given to stimulate an organ but adds to
the burden. A RENAL stimulant causes double work on the
part of the kidney; that organ being already overworked with
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reference to its nutritive eondition must, in addition to throw-
ing off the toxic material from normal katabolic activity, elim-
inate also the drug which has passed into the vascular system.

There is always danger from a possible cumulative effect.
In the constant use of piGITALIS a8 a heart stimulant the time
will usually come when the ordinary dose instead of producing
its usual stimulant effect will bring on a state of collapse with
a possible fatal termination. The old school authorities recog-
nize such to be the case although the explanation is not entirely
satisfactory.

If it were possible to apply a remedy directly to the tizsue
that needs it without bringing it in contact with other organs
not involved in disorder there would be less objection to the use
of drugging. But in case of most of the organs the only ready
channel through which the tissues may be reached is the eir-
culatory system, and whether the drug be injected directly into
that system or be taken by absorption from the alimentary canal,
all parts of the body must of necessity be contaminated with
the drug. Such being the case it is not difficult to understand
why other parts of the body become poisoned even though the
diseased organ may have been benefited. It is notoriously
true that the stomach of the constant drug taker iz in a contin-
ual state of disorder, and primarily because that viscus has been
converted into a receptacle for material never designed to enter it.

One of the most severe indictments of the drug system lies
in the fact that there is always a possibility of habit formation.
While this is espeecially true of a few drugs, such as aleohol and
morphine, THERE I8 NO DRUG WHICH 18 EXEMPT FROM THE POS-
siBILITY. Thus Crothers enumerates a whole series in which
observation shows the possibility and probability of the habit
formation. Morphine, cocain, chloral, chloroform, tobacco pois-
ons, ether, arsenic, quinine, and numerous others are named.!
That the drug addiction has gained an extreme hold upon the
American people is indicated from the fact that according to a

1. CroTrHERS: Morphinism and Narcomania from other Drugs.
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writer in a recent issue of a prominent medical journal ONE IN-
DIVIDUAL IN EVERY SIX HUNDRED is permanently addicted to the
use of morphine. When we stop to consider the dozen or more
other drugs in almost as common use the picture becomes ap-
palling. And when the fact is understood that the effects from
the uze of morphine, cocain, and several others are equally as
disastrous to the individual and to the nation as is aleohol, it
would seem that the time is ripe for ineluding in the temper-
ance crusade evidence and anathema against the use of drugs.
In this connection the statement of Dr. A. P. Grinnell is sug-
gestive: ‘‘Sooner or later the reformers of the world have got to
divert some of their feverish antipathy to alcoholie stimulants and
consider calmly and intelligently the drug evil. The deleterious
influence on the individual of all forms of drug addiction and the
consequent effect on society and all relations of mankind, make
its consideration in its sociologie and criminal aspects of para-
mount importance. The ecourts have never given much judi-
cial importance to drug habits but widespread development
of drug addiction must surely, sooner or later, bring the matter
into greater prominence.” In connection further with the fact
of habit formation, one of the most authoritative medical jour-
nals®* has this to say in a recent issue: “In the ‘American
Journal of Pharmaey’ for November, 1902, iz the report by
Mr. Hynson, chairman of the committee appointed by the
American Pharmaceutical Assoeciation to investigate the ques-
tion of the acquirement of the drug habit. This report, while
it is written from the standpoint of the pharmacist, reveals a
state of affairs so truly appalling that it merits the consideration
of every physician, indeed of every person interested in the
welfare of society. As perhaps the most accurate means of
determining the question of the increase in drug habits in the
last few years, the committee gives the statistics concerning the
importation of two plants most commonly employed for this

1. GrinweELL: Medico-Legal Journal,
2. American Medicine,
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purpose—namely, opium and coeaine. Since 1898 the popu-
lation of the United States has inecreased TEN PER CENT.; the
amount of opium imported, however, has increased to the start-
ling extent of FIVE HUNDRED PER CENT., and this despite the fact
that it is less frequently used by physicians than in years past.
The importation of opium for 1902 amounts to the astounding
sum of 712,000 pounds; and this is exclusive of more than a ton
of morphine. This increase in the importation of opium is paral-
lelled in the case of eocaine, the quantity of that alkaloid brought
into the country in the year covered by the report being three
times as large as the importation of 1898, As the committee
points out, it is impossible that there should have been any such
enormous increase in the legitimate demand for the drug. In-
deed, it would seem probable that the administration by physi-
cians, certainly of opium and probably also of cocaine, has dimin-
ished rather than inereased, and it is thus safe to conclude that
practically all of this supernormal demand is by drug ‘fiends.’
From responses to letters addressed to a number of pharma-
cists and physicians in various cities and towns in the East, the
committee coneludes that in the eastern part of the United States
out of every one thousand inhabitants about three are addicted
to the use of some drug other than aleohol. The condition of
affairs among certain classes iz almost inconceivable; thus one
of our correspondents, whose business is in the tenderloin dis-
triet of New York, is personally acquainted with two hundred
opiumm habitues, while the police officers assert that cocaine
adulterated with acetanilid is peddled from door to door as an
ordinary necessity of life. Buch a condition of affairs is so
threatening to the very existence of society that its causes can-
not be too thoroughly investigated in order to discover a proper
remedy.”

A writer in another journal! in discussing the rapid inroads
patent medicines are making upon the health and finances of
the American people has the following to say: ““As a nation
largely neurotic—both ancestral and acquired—we offer an in-

1. Medical News.
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viting field to venders of such wares, who ply their trade with
a vigor worthy a better cause, and with results of which we must
make note if we would conserve the best interests of many whose
well-being is given to our care. It goes without saying that the
larger number, by far, of the many nostrums—nervines, anti-
neuralgic pills, powders, tablets, and liquids—so much heralded
and lauded for relief of pain and nervous unrest, have morphine
as their active part. And this ‘part’ in some is not small. In
one, largely advertised, there is one-eighth grain in each tea-
spoonful. The risk of morphinism, in certain persons, from that
amount is large; in fact, a smaller amount in a highly nervous pa-
tient on whom it acts kindly, will create the disease. A ten-years’
case of morphinism, under my care, seven years ago, had its
rise in & one-sixteenth grain daily dose. Even larger risk of ine-
briety obtains in using the various nostrums containing cocain,
so much lauded for the relief of coryza and other nasal ills. In
the form of catarrh snuffs and solutions, its power for harm is
far greater than when taken by mouth; in faet it ranks almost—
or quite—with its subdermic effect, by virtue of the highly ab-
sorptive nasal muecous membrane, and its nearness to the brain,
making its seductive power and ill effect on mental health es-
pecially prompt and pernicious. One of these nostrums contains
one and seven-eights per cent. cocain—two per cent. is the strength
often used for ansethesia—and any ‘eure’ having that amount
18 dangerous. Insanity is certain if its use be continued.”

The following table,! showing the percentage of alcohol in
certain patent medicines is also suggestive, especially in view of
the prevailing energetic campaign against beverages which con-
tain greatly less percentages:

L e T o 17.2
Hood's Barsaparilla. . .. ... oottt et e et e e e e eemeeaannn, 18.8
Schenck’s Seaweed Tomic. . ... ...ttt e et e ettt eeinnns 19.5
Brown's Iron Bibbers. ... ..o ittt sttt e sn e e nn et nnnnn, 19.7
Haufman's Sulfur Bitbers. . ... .o ittt nrnnnnneneereess 20.5
Paine’s Celery Compound. ... ... ... i e et 21.0

1. Report of Massachusetts State Board of Health, 1902,
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Burdock’s Blood Bitters. .. ..ottt i e e i 25.2
Aver's Sarsaparilla. ............. b e e aaesae e 26.2

arner's e Tonie Bitters. .. ..ot e e et r e e 35.7
PATET S T Omie. . . o ot e e e e e e et e e et e e e e e e 41.6
Hostetter's Stomach Bitters. .. ... .o ittt sn s nnnansasnans 44 3

Finally it remains to consider as a definite objection to the
use of the drug the uncertainty of its effects. That it is uncer-
tain what the result may be in any given case no informed physi-
cian will deny. The search for “specifics’” has practically been
abandoned and for good reasons. The fact that every living
individual is A LAW UNTO HIMSELF was never more clearly em-
phasized than in the manner in which different individuals re-
spond to the same drug, or the same individual to the same drug
at different times. Because of this individual peculiarity, the
use of drugs for eurative purposes can never be satisfactory nor
scientific. This is the statement of a recent authority: *Now
our knowledge of the effects of all drugs, alkaloids, toxins, or
metabolic products, is mostly derived from a study upon normal
animals or organs. Are the effects the same when the organs
are deprived of their normal innervation? As far as we know
this question has as yet hardly been seriously raised. Our ex-
periments have demonstrated that the effect on pathological
organs can be diametrically opposite to that on the normal
ones, '

ELECTROTHERAPY AND SIMILAR METHODS.

In varying forms the electric application is made use of for
various purposes in connection with disease. At one time it
was used more for diagnosis than for cure and in this respect at
the present it is of some wvalue. It is known that the applica-
tion of a current to a nerve produces a definite and appreciable
change in that nerve which may by appropriate apparatus be
detected. Comparisons with respect to this condition between
normal and abnormal nerves will usually show distinet differ-

1. 8. J. axp Crara Meurzer: On the effects of Subeutaneous Injee-

tion of the Extract of the Suprarenal Capsule upon the Blood-Vessels of the
Rabbit’s Ear. American Journal of Physiology, July, 1903,
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ences. Hence the “reaction of degeneration’ is an important
indication of disorder of a nerve structure. The same is true
to a less noticeable degree in the case of muscle tissue. As a
diagnostic agent it may further be of value in certain medico-
legal relations, in determining a real from a simulated condi-
tion. In those cases where sinister objects are in view in as-
suming the symptoms of a particular disease in order to procure
damages, the application may in many cases show absolutely
the falsity of certain of the claims.

But within comparatively recent years a curative value has
been claimed for the application, and with the rapid desertion
of the drug by both laity and profession recourse is had to the
use of electricity. In general the same purposes are believed
to be accomplished by the current as have been assigned to the
drug. MecGregor-Robertson! enumerates the following: sTiM-
ULANT, COUNTER - IRRITANT, ANTI - SPASMODIC, ELECTROLYSIS,
CAUTERY, Of these the last two are primarily surgical in their
use and as such may have their legitimate place in the surgeon’s
armamentarium. Monell and Hayem both suggest a specific
TROPHIC action from the application, the former instancing a
case of increased growth in stature by application to the articu-
lations. This action should be considered as a subdivision of the
stimulant action,

Is the method effective or satisfactory? Let the authori-
ties and the practitioners experienced in that method answer.
Hayem? emphatically declares it is MORE UNCERTAIN THAN THE
pRUG. Could there be a stronger statement? In this connee-
tion he says: ““But the reader has been able to see that our
knowledge is still not far enough advanced for us to think of for-
mulating in a precise way the mode of action of electricity upon
the organism. The only certain thing seems to be that this
action is very complex even where it is exerted upon a healthy
organism. A FORTIORI, it is still more obscure and more diffi-
cult to define when we are working in a therapeutic way—i. e.,

1. Physiological Physics.
2. Physical and Natural Therapeutics.
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by applieation upon parts modified by disease or upon parts
whose manner of reacting deviates more or less widely from the
normal. Moreover, under a great many circumstances we are
ignorant of the real conditions under which we are introducing
the electric agent. -We are almost absolutely ignorant of the
pathological physiology of the neuroses and of most of the dis-
eases of the nervous or neuro-motor system, diseases which are
precisely the ones in which electrization scores its most inecon-
testable successes. It would be useless, therefore, for us to lay
any stress upon the various theories upon which observers have
thought to base the rational employvment of electricity. Em-
pirical results are so far the only ones that can serve us as a guide.”’
Verworn declares, ““In cases where by disease a portion of a nerve
has become temporarily impassible to stimuli, medical treatment
endeavors, often with success, to hinder the atrophy of the tissue
supplied by the nerve by stimulating it artificially by electrie
currents, AND IN THI® ACTION OF THE GALVANIC CURRENT LIES
THE S0LE THERAPEUTIC IMPORTANCE OF ELECTRICITY.'! Jacoby
in his two volume work on the subject refers more or less at length
in no less than sixteen separate paragraphs to the value of the
application because of its psycHIC effect. Note the significance
of this paragraph: *‘We should never forget that it is not the
electricity as such that cures, but that it is the entire procedure
of electrization, with all the physical and psychic effects thereby
produced, 2 and in another paragraph he suggests the advisability
of doing all arranging of apparatus IN PRESENCE OF THE PATIENT,
being careful to avoid any failure in the attempt, utherwme the
suggestive effect will not be so great.

With reference to the value of the Roentgen ray as a thera-
peutic influence, little can be said at the present time. Its value
as a diagnostic agent is unquestioned. Sufficient experimenta-
tion has not as yet been made relative to its therapeutic value
to warrant definite claims one way or another. As a surgical
accessory in removing morbid growths it may become of value.

1. VErworx: General Physiology.
2. Jacony: Eleetrotherapy, Vol. 11, p. 133.
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Note this fundamental fact, however: THE RAY SUFFICIENT IN
INTENSITY TO DESTROY A MICRO-ORGANIEM OR A CANCER CELL
WILL ALSO BE SUFFICIENT TO DESTROY A NORMAL BODY CELL,
and further, THE RAY CANNOT BE LIMITED IN ITE COURSE OR IN
ITS EFFECT TO THE FORMER. Here we have seemingly to deal
with conditions that confronted the early germ theorists who
attempted to render the micro-organism ineffective by giving a
drug definitely destructive to it only to find that while the germ
was destroyed such was no less true of the body cell. While
further evidence may show otherwise, we believe that the thera-
peutic value of the X-Ray is limited to a narrow field, and that
essentially surgical.

The same considerations hold with respeet to the various
forms of phototherapy, whether the cure he in the form of violet
rays, green rays, or allopathic doses of ordinary sunlight. All
rest upon the same basis.

Recent investigation into the therapeutic value of the radi-
ant energy emanating from the element radium has given rise
to the usual erop of extravagant claims. The objection to the
use of electric and other rays in the cure of disease probably
applies with equal force to the newer candidate for favor.

It will be seen by a careful analysis of the foregoing state-
ments that the foundation for the practice of electrotherapy 1s
THE SAME AS THAT FOR THE PRACTICE OF DRUG MEDICATION. In
other words, the electrotherapists are still fighting the battle
from the rear by attempting to overcome disease by combating
its manifestations. When the electrotherapist applies his bat-
tery for the purpose of stimulating a lax organ he is using the
same prineiple that the drug therapist employs in the use of chem-
icals for the stimulation of that organ. When he reduces a sen-
sory condition, as of a neuralgia, he is merely destroying the
sensibility of that nerve in a manner similar to its destruction
by the use of an anodyne. When by application of electricity
for secretory, vaso-motor, or trophic effects he attempts to in-
crease metabolic processes he is still working peripherally rather
than centrally. The real cause of disease conditions seems to
be an unknown quantity, or the assumption is made that the
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removal of such cause is outside the realm of possibility.

HyproTHERAPY.

In hydrotherapy the osteopath has in numerous cases a less
objectionable substitute. Not that it is desirable to incorpor-
ate its practice as part of the osteopathic system but in that
with the present development of osteopathic science our ability
to apply distinet and effective osteopathic procedure is limited.
It is further to be noted that there are occasions where emer-
gencies arise which can only be met with some foreign and
artificial means. Actual practice is found to need but an
occasional use of such methods and if proper application could
be made of the osteopathic principle such use would be an ex-
treme rarity.

The more common use of water as a therapeutic measure
lies in its value as a thermal agent. In most cases the use of
water as a vehicle of heat or cold is the least objectionable. In
many cases-of high temperature it is a distinet advantage for
purposes of reducing such by means of a simple sponge bath or
the more extreme and questionable method of immersion. So far
as actual experience indicates it iz in extremely rare cases where
the latter method would seem to be justified. Its promiscuous
use for occasions where it is entirely uncalled for is greatly to be
deplored.

Its use as a stimulant is of some value in certain cases.
Where applied locally as in the case of a dash of water in the
face of a fainting individual it is not associated with apparent
danger; but where applied generally the reaction is always an
uncertain quantity and hence the procedure is not to be advised
except under extraordinary eircumstances. That the value of
the reaction is as uncertain as in the case of drugs cannot be
questioned, and rests upon the faet that no two individuals re-
spond in the same way to the application. As a general stimu-
lant repeatedly applied it 18 a pernicious practice and causes a
condition of habit little less objectionable than that of the drug.
For there is no question that the simple praectice of a daily cold
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eeneral bath is NOT AN UNMIXED GooD, Man is not an aquatic
animal so far as his external surface is concerned and neither
should his normal metabolism be made to depend on the artifi-
cial stimulus supplied by the daily stimulating bath. It is
further a mistaken notion that the skin must daily be subjected
to strenuous ablution. Note that there are extremes in both
directions. This is no argument for uncleanliness. It is but
insisting that a distinetion be made between an excretion and a
secretion. Herein lies the fallacy of the one extremist who in-
sists that the ‘‘pores must be kept open’ by continual washing
with soap in order that the excretion may be removed. THE
SKIN IS AS MUCH A SECRETORY AS AN EXCRETORY ORGAN. This
is especially true with relation to the sebaceous glands, the se-
bum from which acts as a nutriment material to the hair, an oil
for both hair and skin, and a protection against infection over
the entire body surface. It is a peculiarity of the sebum that
the fats which it contains do not become rancid and hence they are
unfavorable soil for the development of micro-organisms. He
who robs the skin of this material by repeated applications of
soap opens an easy pathway for infection.

A further use for the application of water 13 as a sedaftive.
It is common knowledge that numerous cases of pain associated
with an inflammatory lesion may often be lessened by the appli-
cation of either heat or eold, the choice of which is largely de-
termined by experiment with each individual case.

In numerous cases of constipation the warm water enema
is valuable. Especially is this true in the various conditions
of impaction where, associated with the opening up of the bowel
by manipulation the movement can be effected with less diffi-
culty. In this connection a word of eaution is necessary. The
author has had occasion to examine a number of cases of atony
of the rectum which he was persuaded were direct results of the
regular use of the enema. It is absolutely as true of the enema
as it is of the drug that after continued use the bowel becomes
largely dependent on the abnormal stimulus for its movement
and like the drug requires increasingly more intense applica-
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tion. NO CLAIM FOR CLEANLINESS OR HASTE CAN JUSTIFY OTHER
THAN AN OCCASIONAL USE OF THE INJECTION; for it must be re-
membered that ALL MUCOUS MEMBRANES ARE SELF-CLEANSING,
and as such do not require the continual flushing to which some
individuals- are unfortunately subjected. These considerations
hold good not only for the mucous membrane of the rectum but
are equally true with reference to lavage of the stomach, to
vaginal douches, and to the washing out of the bladder. In all
these cases the normal cleansing and protecting material—mu-
cus—is removed, the glands become overstimulated, and finally
from lack of normal protection various pathological conditions

are produced or established.
PsY¥CHOTHERAFY,

The rapid rise of a large number of cults which claim to be
able to overcome disease through application of the fact that
the mind has a direct influence over the body metabolism is one
of the remarkable facts of the last half century. Whether
styled Christian science, magnetic healing, faith cure, or simple
mind healing, all are based upon the one principle. That cases
presenting considerable functional disturbance have been per-
manently cured under the ministrations of these practitioners
is no longer questioned. 1In all of these systems, absurd as some
of their contentions may be, there is an element of truth. That
body affects mind and that in turn mind affects body are proposi-
tions subject to no dispute. The EXTENT of that influence in
either ecase and the possibility of applying it in a therapeutic
way constitutes the battle ground of the contestants. At the
basis of their philosophy is found a tenet which is fundamental
to the osteopathic conception and that is what has been repeat-
edly emphasized, that it is the organism and not the physieian
that cures, and that nature has a remarkable power of self-restor-
ation. The objection to the psychotherapist of the extreme
school is that he fails to recognize that there must be a limit and
in reaching that limit nature must be aided before further pro-
oress can be made. Herein lies the physician’s duty.
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It is not advisable at this time to enter into detail with refer-
ence fo the methods or means of suggestion as a therapeutic
agent, but a prineiple may be enunciated which will cover all cases
of disordered mental conditions or body conditions resulting from
the mental disturbance. In the first place it will be noted that
80 called PURELY PsYCHIC DISORDERS will be the ones most read-
ily overcome by the mental healer. There is such a condition
which we may designate as the viTaL LEVEL, fluctuations and
disturbances of which may be caused by extraordinary mental
or emotional aetivity. This disturbance of the vital level will
be only a temporary one, the vital essence itself seeking its own
level and restoring its own equilibrium. 1In case the mental or
emotional excitement be extreme in intensity or prolonged in
time STRUCTURAL CONDITIONS may be disturbed as a result of the
extreme mental or emotional funetioning. Even then in many
cases the vital level will be restored, the struetural changes hav-
ing been overcome following the cessation of the psychic dis-
turbance. But as has been indicated in other sections structural
conditions are less immediately under the control of the repara-
tive forces and hence will be more likely to persist. When such
do persist the vital level is not restored and there is presented
a real structural lesion. With such a case the osteopath has
especially to deal in THE REMOVAL OF THIS SECONDARY LESION,
The principle for which the osteopath contends in all these cases
18 that MENTAL AND EMOTIONAL AS WELL AS BODY CONDITIONS
CONSTANTLY TEND TOWARD THE NORMAL and if open channels of
interchange are maintained between the cells at the basis of
psychic functioning and their sources of supply, those psyechie
funetions will be restored intheir integrity. The continued over-
exercise of the psychie functions such as overstudy, worry, and
* the like, constitute an abuse of psychic functioning, the ab-
stinence from such abuse constituting the only necessary treat-
ment in cases uncomplicated by -obstructive lesion. In psychic
conditions, then, the physician has to deal with cases EssSENTIALLY
SIMILAR TO BODY CONDITIONS, for so far as his work is concerned
the psychic activity is the function of certain nerve cells, Those
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funetions will be normal if the structures at their basis are kept
in a condition of normal nutrition, and since every case of any
severity invariably presents more or less marked lesion, the
treatment will be different only in the manner of helping the pa-
tient in abstaining from further abuse.

MECHANOTHERAPY.

The subject of cure by manipulations and exercises of an
active nature has in late years gained a remarkable prominence.
As one of the results of this interest in mechanical methods,
there is an unfortunate tendency on the part of many to assume
that osteopathy is but a special form of what others have long
been applying under the name of massage or Swedish move-
ments. That there are seeming similarities, both in the objects
in view and in methods of treatment no one will deny. But
that these similarities are only apparent while the real differ-
ence is fundamental is a proposition agreed to by every one who
takes the pains to investigate. It seems wise therefore to enter
into the subject somewhat in detail.

For the purpose of working upon safe ground, it is necessary
to have a definite understanding as to what constitutes massage
and these other mechanotherapeutical measures. According
to- Kleen, *“ By massage (which means to press or to knead) we
mean a mechanical action which is performed on the soft tissues
for a therapeutical purpose, by means of certain manipulations,
namely, stroking, rubbing, kneading, and striking.”! Kellgren,
after Ling, includes in massage also shakings and vibrations.
Although massage strictly does not include the gymnastic move-
ments which involve the exercise of the organs of motion, and
Swedish movements strictly do not include massage procedures,
yvet in practice and in the theory of effects of these procedures
the two are so interwoven that they may with all propriety be
considered together.

To indicate the development of mechanical therapeutics

1. Kueen: Handbook of Massage.
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it will not be amiss to give a brief statement of its history. Some
idea of massage and its effect probably has been known from
the earliest times. The ancient Persians, the Egyptians, and
even the Chinese, 3000 B. C., made use of these physical means
of eure. Among the Greeks considerable progress was made
a century before Christ. Hippocrates refers to the use of frie-
tions in SPRAINS, LUXATIONS, AND CONSTIPATION, and records
a list of cases. Among the Romans massage and gymnastic
exercises were in high repute, and in the second century of our
era Galen made considerable study and application of mech-
anotherapy. Like other elements of ecivilization, during the
dark ages little progress was made. In the fourteenth cen-
tury anatomy was studied with greater enthusiasm than ever
before, the system was revived and from that time to the pres-
ent it has had a more or less varied experience. That a knowl-
edge of the effects of mechanotherapy was more or less preva-
lent in the time of Lord Bacon is indicated from the writings of
that distinguished man who says: ‘Frictions make the parts
more fleshy and full, as we see both in men and in the currying
of horses. The cause is that they draw a greater quantity of
gpirits and blood to the parts; and again they draw the aliments
more foreibly from within; and again because they relax the
power and so make the better passage for the spirits, blood,
and aliment; lastly, because they dissipate and digest any inutile
and excrementitious moisture which lieth in the flesh, all of
which helps assimilation.” In the early part of the seven-
teenth century, massage was made to contribute to the service
of beauty. Hoffman, in the early part of the eighteenth cen-
tury greatly assisted in the promotion of mechanotherapy by
his works, more particularly his writings. He declares ‘‘that on
account of their influence upon the circulation, the appetite, and
general condition, gymnastics are the best of all remedies,” and
also following Hippocrates and Galen, treats quite fully of mas-
sage. Following Hoffman, individuals in Germany, England,
and France, separately and after their own manner contributed
to the development.
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Mechanotherapy in Sweden began largely with Peter Henry
Ling who lived from 1776 to 1839 and from him the Swedish
movements as a system dates its origin. Ling was essentially a
gymnast, being a teacherof gymnastics and feneing in the uni-
versity of Lund, and it was the beneficial effeets of the movements
upon himself that led to the development of his system. While
emploving these movements of the body for therapeutical ef-
fects, however, he did not neglect massage but recognized its
helpfulness, and incorporated it as a part of the Swedish move-
ment system. Although this system is constantly associated
with Ling's name, he by no means originated the several move-
ments comprising it, but undoubtedly he did exert a large in-
fluence toward organizing the wvarious therapeutical measures,
thereby creating a distinet system.

It is since the middle of the nineteenth eentury that mech-
anotherapy has made its greatest advance, and in Holland, in
Germany, in Australia, in England, and in France, as well as in
Norway and Sweden, physical methods of healing have been and
are being developed. In summing up, Kleen remarks that mas-
sage as yet hardly holds the place in therapeutics to which it is
entitled, and suggests as an explanation of this fact two reasons;
first, the practice has largely been in the hands of unscientifie
persons and therefore in many cases has been more harmful
than helpful; second, using his own words, ‘it must be admitted
that the unsatisfactory standing of mechanotherapy is partly
the fault of us physicians. Hitherto the world of scientific med-
icine has neglected this form of treatment, the practice of which
is always more troublesome than writing preseriptions and almost
always less remunerative. Very many physicians are still so
ignorant of mechanotherapy that they are alike unable to un-
derstand it or to teach it to others. Finally, there iz a class of
men in our profession afflicted with what I should call intellect-
ual snobbery, who will on general principles have nothing to
do with a-method of treatment that calls for mechanical labor, "1
Further, quoting from Kellgren regarding the slowness of the

1. Kieen: Handbook of Massage.
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development of mechanotherapy, we note this complaint which
has such a familar ring: “The result of the manual method
in these and other nervous diseases would bestill more success-
ful if the patients had recourse to the treatment sooner, At
present it is used as the last plank after everything else has failed.
Not only then have we to contend with the diseases in their
very advanced stage, but also with the sunken courage and lost
energy of the patient which reacts so unfavorably on his general
health.’'1

Passing to a consideration of the technique of massage,
several forms of manipulation are described. EFFLEURAGE con-
sists of a series of strokings over a portion of the skin or other
goft tissues in a centripetal direction. The more pronounced
and immediate effeet of this is acceleration in the eirculation
of the blood and lymph through the local part. According to
Ling slight strokings tend to soothe pain in the superficial strue-
tures as well. Fricrions are in the nature of rubbings in a eir-
cular direction over small areas and are employed to promote
absorption. Prerrissace consists in a kneading of the tissues
either between the thumb and fingers of the operator or against
bony and other tissues of the body of the patient. It is supposed
also to aid absorption and acts as a mechanical stimulation of
the muscles as well as producing an effect on the nerve termi-
nals within the tissue. TaroTEMENT consists of light blows or
choppings given by the flat of the hand, the fingers, or the edge
of the fist, and acts as a mechanical excitant of musecle and
nerve, the exeitation eausing contraction of muscular tissue which
results in increased activity of the flow through superficial vessels
and nerves. The sHAKING movements as given by Ling, are
applied to portions of the body more or less easily moved and
are advantageous in promoting absorption, in stimulating ef-
fects and in reducing congested and inflammatory conditions,
thereby lessening pain and increasing glandular activity. This
movement is applied to the pharynx, larynx, thorax, and ab-
domen, as typical cases. For instance, in its application to

1. KeriegreEn: Manual Treatment.
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the lower part of the thorax, the operator places one hand on
either side, making quick compressions and relaxations, thus
influencing chest and abdominal aetivities. A modification of
the shaking movement is seen in vIBRATION and is applied to
the eves, throat, chest, and abdomen. The effect is similar to
that of the shaking movement but is supposed to be especially
efficient in reducing disturbed senmsory conditions. In distine-
tively KNEADING movements, effects are gotten on impacted
bowels by direet work along the course of the intestine, while
kneading associated with the shaking movement is deeclared to
be helpful in biliary ealculus.

As to the special effects secured by the masseur, there are,
according to the latter, many that the osteopath undoubtedly
secures indirectly. He often meets cases which are more or less
addicted to the treatment habit, and who apply at his office
for a ““toning up” treatment to relieve them of the feeling of
exhaustion. Masseurs have the same idea in mind when they
indicate that massage, more particularly effleurage, aids very
materially in overcoming fatigue in groups of tired muscles. The
produets of musele katabolism, which are largely responsible
for the feeling of fatigue, are thus forced out more rapidly, making
way for nutritive supplies. Further, as Kleen states, massage
acts both as a PREssURE aAND sucTiON pUMP. The foreing of
the fluid from the tissue creates a negative pressure which is a
further foree in circulation. This fact is taken account of in
conditions of an inflammatory character which, as the masseurs
themselves point out, begin with the dilatation of the small ves-
sels of the part, with a subsequent slowing of the blood stream. -
Hence in the treatment which consists of working around an in-
flamed area as in appendicitis or tonsilitis, or gastritis, the osteo-
path is doing merely what the masseur does. A case is cited in
this connection, of a cure in retention of urine from an enlarged
prostate, by direet manipulation of the gland, a procedure many
osteopaths are free to advise and use. A further effect is claim-
ed for massage in the prevention and possible cure of muscular
atrophy, at least where that atrophy is due to peripheral causes,
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for example, lack of exercise of a certain muscle group. In this
case there is, according to the reasoning of the masseur, a TROPH-
1c effect, either through the medium of special trophic nerves
or through the direct blood supply. And they have recognized
a further effect of massage than the mere local and direct in-
fluence on blood flow; for in speaking of tapotement having an
effect on the HEART Kleen says: *““So far as the human subject
is concerned, little more can be said than that massage, no mat-
ter how it is employed, produces reflex effects both during and
after its application, which effects are seen in the narrowing as
well as in the widening of certain blood-vessels; in the rise as well
as in the fall of arterial blood pressure; in the quickening as well
as in the slowing of the pulse. Still it is safe to say that the par-
ticular character of these effects is determined by the manner in
which the massage is given, by the place in which it is applied,
and the organs reached by it,”! and he refers to the common
experiment showing that after massage of one arm, probably
through a vasomotor effect a dilatation or a constriction of the
vessels of the other arm results. He also speaks of a rise of
blood pressure during abdominal massage due to a constriction
of the arteries of the mesentery.

A further result to be gained by massage is in the breaking
down of newly formed capillaries where new growths are develop-
ing. Frictions are the procedures employed and in this con-
nection the osteopath naturally thinks of his destruction of the
“foeders’” in certain congested and inflamed conditions of the
external coats of the EYE or the eyelids. Ziegenspeck refers
also to massage for the breaking down of ApHEsIONS between
the uterus and rectal wall.

Another purpose for which the masseur works is one which
osteopaths constantly have in mind, namely, the control of cir-
culation; and the result is gotten, not only by the influence ex-
erted on general blood flow and blood pressure through the me-
dium of vasomotors, as for instance, when Kellgren indicates
that shaking or other manipulation at the pit of the stomach
exerts a direct influence on the circulation of the ABpOMEN and

1. Kieen: Handbook of Massage.
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hence of the entire body, or in another example in which he cites
the relief of headache and congestion of the brain by work in
influencing the eirculation to the head through the effect gotten
on the 0CCIPITAL NERVES; but he also attempts a direct control
of the blood flow as evidenced by cases cited of circulation changes
by direct pressure on the ABpOMINAL A0RTA and of the relief of
fainting from shock, by pressure on the INTERNAL JUGULAR
veins.
There are those who insist that in nerve massage and vibra-
tion the masseur has his most efficient therapeutic measure. As
illustrative of the application the following cases are cited by
wvarious authors; overcoming the spasmodic action of the DIA-
PHRAGM both by inhibition at the origin of the nerve and by
shakings applied at the pit of the stomach; trouble with the £YE
in which direct pressure is made on the eyeball itself thereby stim-
ulating its nerve mechanism; vibration of the NASAL AND SUPRA-
TROCHLEAR branches of the fifth in eatarrh of the nose and frontal
headache: vibrations of the DENTAL BrRANCHES of the fifth re-
sulting in the relief of neuralgic toothache; the striking example
given by Ziegenspeck in which he claims that slight choppings
on the back and percussions transversely across the sacral re-
gion induce the central nervous system to exercise a tonic influ-
ence upon the relaxed LIGAMENTs OoF THE UTERUS;! the still more
remarkable instance given by Kellgren in which he states in re-
gard to frictions along the PNEUMOGASTRIC nerve, ‘‘its effect
upon the heart is utilized when the action of the latter is too
strong,”’? or referred to by Kleen in this wise, “I would point
out that though we may by pressure upon the vagi in the neck
cause slowing and even cessation of the heart, still it is by no
means a harmless procedure and its usefulness under any cireum-
stances whatever remains to be proven,’’? and still another ex-
ample as given by Kleen in which stretching the sCIATIC NERVE
is advised in case of sciatic theumatism. Not only is this direct

1. ZigpgeEnsrrEcK: Massagre in Diseases of Women.
2. KeLrgrEN: Manual Treatment.
3. Kiugen: Handbook of Massage.
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effect gotten by means of nerve stimulation but also the possi-
bility of affecting remote organs through reflex activities is grant-
ed. In Kellgren’s work the following suMMmARY is given rela-
tive to the effects of nerve vibrations: ‘First, raising of the
nervous energy; second, diminution of pain; third, contraction
of the smaller blood-vessels; fourth, stimulation of the muscles
to contraction; fifth, increased secretion of the glands; sixth,
diminished exeretion from the skin; seventh, decrease of tem-
perature, !

According to Mitchell,? all of these effects are secured merely
on the principle of exercise, i. e., in disabled conditions of the
body generally or of a loeal part—muscle tissue with impaired,
nerve for instance—the passive exercise secured by massage
in any form merely replaces the active and voluntary use of the
parts which under normal conditions would secure and main-
tain a normal nutrition.

Finally, masseurs are aware of the fact, and of the possible
significance, of tender points in the tissues along the spine over
the area from which nerves are given off to organs which are
in a diseased condition; evidently, however, they have consid-
ered these tender points as always secondary to the diseased vis-
cus. Cases are cited in which in disease of the LuNGs the patient
18 sensitive along the spine between the shoulder blades; and
in diseases of the GENERATIVE ORGANS, THE BLADDER, and REC-
TUM various tender places along the lumbar and sacral regions
are often found.

Thus far it has been indicated that in many ways there is
a similarity between the wvarious systems of mechanotherapy
and that of osteopathy. It remains to substantiate the propo-
sition that there is a difference essential in kind and fundamental
in importance. What is that vital difference? A few differ-
ences have been presented to the public which are certainly non-
essential. It is declared that massage is GENERAL in its appli-
cation, osteopathy specific; that it is only very rarely that mas-

1. KerLagrEN: Manual Treatment.
2. System of Physiologic Therapeutics, Vol. VII, p. 18.
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sage is given to local parts for local troubles. From what has
been said above it will be seen that this distinetion is decidedly
lame. While the general treatment in massage is prominent,
to declare that local treatment for local effect is rarely used is
to say the least, overstepping the bounds of caution. It will
be seen from the foregoing that massage can be as specifie in
its application as is osteopathy, so far as localizing the treat-
ment is concerned. A sEcOND DISTINCTION made 1s that massage
is only a PART of a system while osteopathy covers the whole
field of disease. A very little analysis only will be necessary
to indicate the non-essential character of this distinetion. It is
true that osteopaths claim that their science covers the whole
field of disease. It is also true that there are numerous diseases
with which osteopathy has not yet come in contact, and further
there are numerous diseases over which osteopathy so far has not
been able to exercise much control. Admitting this is not
eranting that in a further development of the science it will not
be able to control these diseases. So far as the masseurs are
concerned, they make the claim for their practice that it is being
found applicable to more and more of the disease conditions,
and that the ultimate status of the system cannot be foretold.
A THIRD DISTINCTION which is made is that while osteopathic
practice necessitates a thorough knowledge of anatomy, physiol-
ogy, and etiology, these branches are not essential in massage.
This so called distinction, while indicating an ignorance of the
practice of massage is also grossly unjust to the followers of that
system. The distinction merely compares the well trained osteo-
path to the uninstructed, untrained masseur, the unfairness of
which is evident. True, a large number of masseurs are un-
instructed in these branches but are trained to perform ecertain
movements and are under the direetion, in many cases, of a
regular physician; the osteopath might take an ignorant man
and without any instruction in these branches teach him to per-
form certain osteopathic manipulations which would be pro-
ductive of good results, and yet should the elaim be made that
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he were a representative of osteopathy a storm of objection would
arise. There are fake masseurs and assistant masseurs as well
as fake osteopaths and assistant osteopaths.

The essential distinction between osteopathy and all other
systems of healing based on manipulation clusters around the
etiology of disease. While these other systems, as indicated
at least by their practice, look at disease from a peripheral stand-
point, osteopathy views it from a central standpoint. Start-
ing with the cell theory as a basis, they have regarded life and
hence disease as a series and a complication of cell activities.
Taking a concrete case, a certain set of cells constitutes the liver.
Under normal conditions the part taken by the liver in the life
of the organism consists in the sum of the activities of that par-
ticular group of individual cells. A diseased condition of the
liver is but the activity of the cells in the group, abnormal in
kind or quantity; hence remedial measures have been applied
directly to them. The masseur, by ecompression, stroking,
shaking, or nerve stimulation, acts directly upon the liver. On
the other hand, the osteopath, taking into consideration the
ability of nature to functionate properly, recognizes a central
force sufficient to keep in normal action this particular group.
And when a disturbance in the normal activity of those cells is
manifest, he reasons that the influence from this central force
to the involved ecell group has been obstructed, diverted, or
otherwise interfered with, and his work consists in discovering
the nature of that interference, the point of interference, and the
removal of interference. This is the only distinetively osteopathic
consideration of health and disease, and if a differentiation is
made between osteopathy and the other forms of mechano-
therapy, this is the view that must be accepted.

SUMMARY.

A few of the facts relative to the more important of mod-
ern methods of dealing with disease have been touched upon
and if care has been taken it will be observed that there is a re-
markable similarity of basis throughout. The osteopath insists
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that the bases are identical; that a difference between any two
is a difference in detail and in degree only, not a difference in
essentials, The basis of all the methods is that enunciated
boldly by the drug therapists, TREAT THE SYMPTOMS AS THEY
ARISE. In so far as any system is guided by such a rule of prae-
tice it must occupy an illogical position. The manner of treat-
ment of symptoms, if such treatment be necessary, is a compara=-
tively inconsequent matter. It is not meant by this that one
method is necessarily as good as another in accomplishing the
result, for such is hardly true. But it must be insisted that the
position assumed is fundamentally the same. On this basis the
phrase ‘‘natural methods' in common use, is a misnomer. No
method is a natural method where artifice is necessary. The
reason for the inclusion of every known method with the lone
exception of drug healing in the category of “natural methods,”
must be regarded as a profound enigma. Why this singling
out of the drug? If it be natural for the sick man to expose his
nude body to the burning rays of the sun in taking the “sun
cure;’” or to inject or otherwise use continued excess of water
in the method of the hydrotherapist; or to introduce into the
body a charge of electric energy; or to ignore the faet of disease;
or even to apply manipulative stimulation or inhibition; it cer-
tainly is no less so to administer a dose of soda for a sour stom-
ach. Demonstrate that there iz fundamentally any difference
in the absolute between the action of the drug and the aetion of
these others and there will be reason to confine eondemnation
to that alone as being unnatural. This is no plea for the drug.
It is undoubtedly true that of them all the drug is associated
with the greatest possibility of danger because it produces a more
abrupt and intense disorganization of the physical, chemiecal,
and vital conditions in living substance than do the others, but
it must be insisted that that fact does not make any distinetion
in kind. The author is opposed to all of them on the basis that
they are all illogical methods; but in those cases where a rational
method is not available it may be advisable as a matter of ex-
pediency to resort to that empirical method least associated
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with danger. HE WHO PERSISTS IN INCLUDING IN THE OSTEOQ-
PATHIC SYSTEM THESE S0 CALLED NATURAL SYSTEMS HAS NO
AUTHORITY TO EXCLUDE THE DRUG. In so far as he does include
all these, his is not a system but a conglomerate, and the prac-
titioner should be willing to take his proper place among the
naturopaths whose practice he follows but whose claim on his
allegiance he ignores.

Hence in the case of a disorder of an aggregation of cells—
a viscus for instance—what is the treatment by the practitioner
of other schools? It is the same in principle whether the agent
be drug, electricity, water, heat, light, suggestion, or mechani-
cal stimulation. If the organ be sluggish a stimulant is given.
An excess of impulses presumably reaches the organ which
causes increased activity. What matter, fundamentally, whether
the exeess result from drug, or nerve impulse from higher cen-
ter, from mechanical irritation or electric charge? Or if the
organ be over active, what difference whether the inhibitory
effeet be produced by one or by another? Muller’s law of the
‘““specific energies of the senses' is operative, and universally
so—the irritable tissue remaining the same, its response will
be constant regardless of whether the stimulus producing the
response be mechanical, chemical, electric, thermal, or other.
If there be variation at all, it can only be in degree, not in kind.

If an excess of acid be present in the stomach is it the acid
that is at fault that the drug giver should attempt to neutralize
it by an alkali; or is it the fault of the gland in being over active
that it should be quieted; or are the digestive forces derelict to
duty that they should be whipped into normal activity by water,
or by mechanical pressures, or by electric touch? These meas-
ures can at most be but temporary. The acidity, from whatever
cause, will not be present except the instrument through which
the digestive processes are performed,be interfered with. The
only essential in the treatment is to remove the interference to
those processes which normally provide the neutralizing sub-
stances, or better, to relieve the condition which causes the neces-
sity for a neutralizing substance.
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And why attempt to substitute, whether it be a drug, as
iron for anemia, or a force,as an electric current in nerve ex-
haustion, when all such necessary substances and forces are pres-
ent potentially in the food materials? Rather remove the im-
pediment to the assimilation processes which prevents the nor-
mal conversion of that potential into a kinetic manifestation.

In like manner, why be satisfied with attempts, which can
never be entirely successful, to destroy the micro-organism?
The body, by virtue of its white corpuseles, its alkalinity and its
special acid substances, its nucleins and its alexins of the blood,
and its numerous superficial structures and substances, is already
thoroughly protected except when its nutritive condition is
subnormal, due to disorder of its mechanism. Rather it is the
part of wisdom to attend to the structural condition of the or-
ganism which will permit or compel a normal function. .

The following taken from a paper by the author, will fur-
ther serve to explain the relation that the osteopathic system
bears to other schools of the healing art:

“The physician's duty is concerned with two things, the
organism and its environment. His duty in reference to the
first is concerned with two considerations, namely, maintain-
ing and restoring the structural integrity, and regulating the
conscious activity of the patient. He is without authority to
attempt a regulation of function except as it is done indirectly
by securing a correct structure, or by protecting the patient
against abuse of his function by overactivity, underactivity,
or perverted activity, either of body or mind; for funection is
under infinite vital control and hence is infinitely self-regulative
under conditions of a normal mechanism through which fune-
tion is performed, and of a normal environment.upon which it is
largely dependent. This being true we may analyze the vari-
ous methods of practice and determine what is legitimate and
what is illegitimate.

‘“Electrotherapy is lauded as a helpful adjunet, or even as
a part of osteopathy. Will electricity in any form add any essen-
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tial element to or substract any non-essential element from the
body structure, or be in any material way a factor in controlling
the conscious activity of the organism? Only in its surgical as-
pect, of removal of tissue which under the ecircumstances con-
stitutes an obstruetion to funection, can it be of value. And
surgery is essentially osteopathie. As a stimulant, a sedative,
or a trophic agent, it aims at direct control of subeonseious
functioning and hence is illogical. Its use for such a purpose can
not be a part of osteopathy. If thus used it is an adjunet, and
in the light of experience of amateur and expert alike, as well as
from the standpoint of abstract reason, it is grotesque.

““The foregoing applies equally to the drug—mno more so,
no less g0, As a stimulant or as a sedative the drug is directed
to function. Like electricity it may be surgical. Aside from
this use so far as it is directed to the organism it is no better, no
worse, no more illogical than electricity. It is merely equally
grotesque. :

““Is the use of water (hvdrotherapy) of value to the organ-
ism in either of the two respects? As a cleansing agent water
removes filth. In so far as it is used in removing fecal impae-
tion the practice is similar to struetural adjustment; for impacted
feces is a condition equal in importance and effeet, and analo-
gous in origin to asecondary lesion, and its use under such circum-
stances is osteopathic. Its use as a stimulant or as a sedative
15 an attempt at direct control of funetion, and usually contra-
indicated. Hence colon flushings, ice-water plunges, and sim-
ilar applications are alike grotesque. There is neither added to
the organism an element or factor not already present in suffi-
cient degree, nor is there subtracted any detrimental substance
or foree from the organism. Neither does its use lessen con-
scious abuse of funetion. '

““The denial of the existence of disease in the method of the
Christian scientist; the constant reiteration of a series of words
or other peculiar action foreign to the normal man, in the meth-
od of the suggestionist; the attempt at taking from the field of
conscions activity the control of any function and placing it in
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the field of the sub-conscious self, or vice versa, as in the meth-
od of the hypnotist; all these are grotesque. These are directed
at function and function is self-regulative. Neither do these
‘stop abuse.

“So much for the organism. What of the environment?
Drugs may cleanse, they may destroy bacteria, and in extreme
cases may neutralize poisons. Hence antiseptics, disinfectants,
and antidotes are legitimate. They effect a more favorable en-
vironment.

“Does electricity make a more favorable environment?
Lightning purifies the air. Perhaps here is a field for the sanita-
tion enthusiast. At the present time so far as the environment
of the individual is concerned eleetricity is much less essential
to the osteopath than iz the drug.

“What of hydrotherapy? Water cleanses. If it removes
filth from the body—from cutaneous or mucous surface—it makes
a more favorable medium for body activity. If it removes
the secretions of sebum and mucus which are normal cleansing
and protecting substances of those surfaces, it becomes a detri-
ment to the organism, and is grotesque.

‘““Cheerful company and the cheerful face of the physician
assist in rendering the environment favorable, and are legiti-
mate factors.

“Summarizing: Warmth when the body is cold; rest when
it iz overworked, exercizse when underworked; water and drugs
when cleanliness iz to be secured; electricity and drugs when sur-
gical conditions present; antidotes where the alimentary canal
is filled with poison—these are legitimate. They constitute the
real contribution of the mediecal practice of the past. They are
ours, and they are not to be ignored. But with all these pres-
ent and ready to hand, abstract reason and practical experience
show that the battle against disease has barely begun. Doctor
Still has supplied the essential factor lacking—that having to
do with the mechanism of the body itself. And experience and
reason show that this faetor is so predominant and so overshadow-
ing in practical results that it must be considered as the primary
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factor for immediate consideration by the osteopath. In the
field of environment, i. e., of hygiene and sanitation, are many
more competent than we. Let them work out their problems.
What they find of value, to that we are entitled. But for the-
sake of the preservation of our own system, the essential part
of which is a new fact in etiology and therapeutics, and for the
zake of a deeper study of a field much more fruitful for physi-
cian and patient alike, let us not go wool-gathering, picking up
here and there practices so little justified by reason and expe-
rience as to be advised only with a question mark by the special-
ists themselves, '’

Fundamentally then the essential difference is an absolute
one. The distinet and peculiar position of the osteopath as an
advocate of a new system lies in his contention that disease is
CAUSED OR MAINTAINED BY STRUCTURAL DISORDER, the removal of
which constitutes the treatment. If the liver becomes dis-
arranged the drug therapist administers a cholagogue; the elec-
trotherapist introduces an electric stimulant; the hydrother-
apist applies water; the mental healer removes hindering mental
conditions; the mechanotherapist compresses and stimulates
by mechanical means; while the osteopath removes the hinder-
ing structural condition which prevents normal nutrition and
hence restoration of normal metabolism.

1. HuLerr: Adjuncts—Journal of Osteopathy, January, 1904.
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CHAPTER X.
THE SPINE.

(ENERAL SURVEY.

Because of the fact that the spine is of such fundamental
importance to the osteopath a brief general survey of its struc-
ture and relationship will be given before taking up separate
divisions for specific study. That the spine is of such import-
ance 13 recognized by every practitioner, for it is only in oceca-
sional cases of disease that no treatment is given to it, while
almost invariably, regardless of the nature of the symptoms pre-
sented, the careful osteopath will make a study of its various
parts in the process of diagnosis.

With reference to the general contour of the spine a few
points should be noted: the NorRMAL CURVES are four in number,
two of which may be considered primary, the others secondary
and compensatory. During fetal life and to the second year
of infancy the anterior curves are not markedly developed—in-
deed during intra-uterine life the spinal column constitutes the
arc of a eircle with the convexity posterior, while in infancy it is
comparatively straight. As the child assumes the erect pos-
ture the anterior curves become developed, that development
being necessary in part for purposes of EquiLiBrRIUM. The tho-
racic and the pelvic curves are physiological in the sense of form-
ing a cavity for the protection of various viscera. In addition
to this advantage there is the equally important one of provid-
ing against the shock to the body generally and to the brain es-
pecially, that would otherwise occur at every jar or even foot-
fall, the column in this way performing the office of a mechani-
cal spring. In noting the anterior and posterior eurves the fact
should be remembered that A VERTICAL LINE CUTTING THE TIPS
OF THE SPINOUS PROCESSES OF THE VERTEBRE IS NOT PARALLEL
WITH THE LONGITUDINAL AXIS OF THE SPINAL COLUMN TAKEN
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Fi1c. 9.—Normal curvature of spine compared with two abnormal types.
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A8 A WHOLE, this fact being dependent upon the difference in
obliquity existing between the spinous processes of the various
regions; for instance in the mid-thoracie region, owing to the
extreme obliquity of the spinous processes, a line passing through
these will approach much more closely the spinal axis than it
would in the lumbar region. Hence a spine appearing perfectly
straight as judged by the row of spinous processes will not be
g0 in reality. In making judgment with respect to the prom-
inence or obliteration of the various curves, the transverse pro-
cesses should be noted in order to guard against errors arising
from consideration of the spinous processes alone. A spine
which has In reality had its eurves obliterated is technically
spoken of as a sTrRAIGHT SPINE and will often be associated with
the so called sMoOTH sPINE, a term which has come into use as
representing a condition in which the conneeting structures be-
tween adjacent processes have become thickened and in num-
erous cases contracted, giving it undue rigidity. The smooth-
ness 1s not necessarily indicative of a state of lesion, for it may"
be a simple filling in of normal tissue, but the rigidity in most
cases is evidence of a lesion.

The rigid spine depends upon one or more of several path-
ological changes. It may be due simply to MUSCLE CONTRAcC-
TURE, in which case the rigidity will temporarily yield to a re-
laxing treatment; it may be dependent on overgrown and con-
tracted LIGAMENTOUS TIssUES resulting from irritation, conges-
tion, or inflammation of those structures; in some cases it is due
to structural alterations in the articular and intervertebral car-
TILAGES from erosions or deposits; while in extreme cases when
associated with a former inflammatory lesion, it is due to BONY
ANKYLOSIS, in which the diagnostician will not be able to detect
any movement between adjacent vertebree. In considering the
case of the rigid spine the fact should be remembered that with
INCREASING AGE there will normally be increasing rigidity, de-
pendent on the three factors first named.

(Cases are met with in considerable frequency presenting a
condition opposite to the above, in which the laxity of the spinal

14
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column is quite apparent. This will be noticeable whether the
patient is in the erect or horizontal posture. In the former,
movement of the part is free and extreme and the patient will
be unable to hold the spine erect for any appreciable length of
time: in the latter if he lies upon the side a lateral curvature will
seem to be present with the convexity below, this appearance
being due to the weight of the body upon the yielding column.
Such cases are usually the result of a chronie condition in which
nerve force and blood conditions have become altered; in many
cases it represents a stage secondary to a former rigidity depend-
ent upon muscle and ligamentous contracture.

Lateral curvatures are among the more common lesions and
are usually double, i. e., if & PRIMARY curvature is present in the
upper or middle thoracie toward the left, there will be a secondary
o COMPENSATORY right lateral curvature in the lumbar region.
This will be true of practically all lateral cur-
vatures of any considerable degree of develop-
ment, the compensatory condition developing
in the same way and for the same purpose as
those of the antero-posterior type, i. e., for pur-
poses of maintaining equilibrium. With refer-
ence to the lateral curvature it should be noted
that it is again true that the extent of the curv-
ature of the spine taken as a whole MAY NOT BE
CORRECTLY REFRESENTED BY THE LINE OF SPINOUS
pROCESSES; for with many if not all cases of lat-
eral curvature there will be a rotation of the

 vertebrs upon their vertical axes in such a man-
iEﬁ%ﬂ:&:&ﬁt ner as to cause a greater lateral drift of the
equilibrium than bodies than of the spines. The cause of the
&“ﬁiﬁmﬂgﬂﬁ peculiarity need not be here detailed except
ture is 31’5'101{'5- to indicate that it is dependent upon the peculiar
ical. relations of the articular processes,and the direc-
tion of the tension exerted by the muscles with reference to the lev-
erages presented. The pragnosis of lateral curvature will be deter-
mined by the line of spinous processes, the line and prominence
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of the transverse processes, the difference in the prominence of
the angles of the ribs on the
two sides, together with the
carriage and attitude of the
patient, and individual pecu-
liarities associated with each
case.

For the purpose of deter-
mining the condition of any
single vertebra, both the spin-
ous and transverse processes
must be examined. Of the
two the transverse will be as-
sociated with less possibility
of error because of TWO FACTS:
namely, they are less sub-
ject to causes compelling
abnormal growth conditions
and hence will vary less from
the typical shape, and second,
#/ the pair affords opportunity
for comparison. The spinous
processes are the more easily
reached and are of advantage
because of that fact. In noting
the RELATIVE posITION of the

Fig. 11.—Double lateral curvature )
with rotation. Drawing fromspeci- gpines the fingers may he rap-

men owned by the American School idly drawn down over them or on

of Osteopathy. . . .
either side, in this way tending

to produce flushing or pallor of the skin overlying them, in which
condition they may be compared with each other. Orin the rapid

passing of the hand the MUSCULAR SENSE suggests any slight
swerve or deviation not noticeable on first inspection. SEPARA-
TION between spinous processes suggests a weakness dependent on
overstretched ligaments. In most cases the separation of the
vertebr®e is not uniform throughout the articulation, but it is a
separation of the posterior aspects with a corresponding approxi-
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mation of the anterior parts, i. e., the bodies. In the lax spine,
where a large area is involved, the separation of the vertebre is
likely to be uniform throughout the articulation and dependent on
a generally stretehed condition of the connecting structures. On
the other hand two adjacent spines may seem to be unduly ap-
PROXIMATED. This may be due to one or both of the opposite
conditions, i. e., tightening and shortening of the ligamentous tis-
sues posteriorly or throughout. In many cases diagnosed as sep-
arations between adjacent vertebrz the real condition is an ap-
proximation of those above or below. ANTERIOR SUBLUXATIONS
will seldom be determined by reference to the spinous process
alone but will be noted on comparison of the transverse processes
with those above and below. The same is true with regard to the
posterior, lateral, and twisted conditions. Perhaps the most com-
mon type of subluxation of a local part is the TorRs10N or twisting of
the column at the junction of two adjacent vertebre. Note that
the TOTAL TORSION possibility of the spine in normal conditions is
about 100 degrees.! In the cervical region most of the rotation
(70 per cent.) is normally produced. In other parts there is pres-
ent,some possibility of rotation, while under abnormal ecircum-
stances sufficient may be present to be easily detected by ref-
erence to the position of the spinous process, the transverse
processes, and the angle of the associated rib. The axis of ro-
tation in any given case is difficult of determination, but evi-
dence of a clinical and pathological character, as well as reason-
ing from the mechanical conditions present, would indicate
that it is not through the bodies of the vertebre but back of
them. In the lumbar region the articular processes and in the
thoracie region the ribs prevent much lateral excursion of the
posterior parts of the vertebree. In LATERAL SUBLUXATIONS
of single vertebrse not only the spinous process but the trans-
verse will be out of line with those adjacent, and the angle of
the rib on the side toward which the part is displaced will be
prominent. Many conditions diagnosed as lateral will on closer

1. Houpexn: Landmarks, Medical and Surgical.
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analysis be found to be a torsion. Hence the necessity to take
note of as many of the points of prominence as present them-
selves,

To determine the serial number of the particular vertebra
disordered a few facts may be helpful. The 8ECOND CERVICAL
is the first spinous process noted on superficial examination. It
is prominent, bifid, and quite subject to variation in size as well
as in relative development of its two tubercles. The bifid con-
dition may not be noticeable to the amateur except on careful
palpation. The THIRD, FOURTH, AND FIFTH processes recede
anteriorly in the ereet position, but may easily be noted when
the patient is supine and completely relaxed. The LAST cERVI-
caL and FIRST THORACIC, on account of their prominence, are
easily detected. The last cervical may be distinguished by
noticing the sixth whose process usually rests upon that of the
seventh somewhat in a saddle-like manner, and is often felt as
a tubercle upon the spine of the latter a few millimeters from
its tip. The TYPicAL sPINES through the thoracic region are each
ON A LEVEL WITH THE TRANSVERSE PROCESS OF THE VERTEBRA
NEXT BELOW, hence the level of the spine is not necessarily nor
usually the level of the more important part of the lesion. The
inferior angle of the scapula is on a level with the spine of the
SEVENTH THORACIC. The spine, transverse processes, and spinal
end of the twelfth rib are on a level at the LasT THORACIC. The
level of the FOURTH LUMBAR is the level of the superior part of
the innominata. The LUMBO-8ACRAL JUNCTION is noted for its
separation of spines and its greater mobility. This latter point
may be essential to note in some cases where the FIRST SACRAL
spinous process is prominent. Do not be misled in reference
to this junetion. Often the FIFTH LUMBAR is anterior but more
often it is a dipping forward of the articulation due to some weak-
ness of the anterior,or disproportionate strength of the poster-
ior ligaments, in which the process may not be as prominent as
it 18 nmormally. Further, being a region of WIDE NORMAL VARI-
ATIONS this abnormal condition may be more apparent than real.



206 PRINCIPLES OF OSTEQPATHY.

Emphasis should be laid on the following with reference
to the general survey of the spine:

1. Examine in more than one position.

9. Take note of other points than mere displacement of
parts, i. e., soreness, contractures, and others to which atten-
tion has been called.

3. Inquire as to the relative
use of the two sides, i. e., whether
‘““right handed” or otherwise. Dr.
Still calls attention to his observa-
tion that all the bony prominences
are more noticeable on the side
most largely used. In many cases
a slight curvature iz detected to-
ward the side of greater develop-
A ment.

4, The row of spinous pro-
cesses marks the middle line of a
J [* distinct median furrow, the regu-
larity of which is a valuable general
point in the diagnosis. This median
furrow will be most noticeable in
the dorso-lumbar region where its
boundaries are composed of the
muscle mass associated with the
erector spine system. In this
region it is narrow and deep, be-
coming broader and shallower to-
4 ward the upper thoracic.
5SS 5. Tenderness is usually more
Fig. 12.—Flexion of head in di- noticed on the side toward which

rection indicated by arrow B (1o gypluxation was produced. But

will produce movement of end
of spinous process in direction in most cases where present at all

indicated by arrow A. it will be noticed at all parts.
Bexnpine THE HEAD forward and downward strongly will often
cause pain at the point of lesion that otherwise would not be

GAFENT

SUPRA-SPINOUS LI
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detected; this by virtue of the fact that the ligamentum nuchse,
continued throughout the spine by the supra-spinous ligaments,
exerts an upward and outward tension on the spinous processes
which pass obliquely downward and outward. PRESSURE oN
THE HEAD downward and with slight rotation will produce pain
at the point of lesion. This is notably true of an inflammatory
condition such as is present in Pott’s disease.

6. Usually muscle contracture will be easily detected as
an associated lesion. In most cases this will locate the deeper
bony and ligamentous distortion., Care must be taken to dis-
tinguish between a real contracture and a condition of tissue
adjustment to the existing deeper lesion, for in many cases
prominences will be noted which are not at all due to a patho-
logical condition of the muscle itself. On the convex side of
a curvature there is often greater superficial prominence, while
the actual contracture is on the side of the concavity.

7. Note the sounds produced by movement of parts. These
are more noticed in the cervical part of the spine and the costo-
vertebral articulations. They may depend on, first, FricTION
of ligaments or articulations due to lack of lubrication; second,
the saME cause which operates to produce the snapping of the
phalango-metacarpal junctions on extension of the fingers, the
“breaking of the current’ suggested by Dr. Still; third, apjust-
MENT of displaced structures. In most cases little importance is
to be attached to the sounds unless unduly prominent, for they
can be produced in most normal individuals.

8. The average lesion is slight in extent. It seems neces-
sary to emphasize this fact continually because of the assump-
tion on the part of the beginner that every lesion is comparable
to a hip dislocation. In one sense this is true—that is, so far as
it is a change in position of the involved parts, but in most cases
the displacement will be measured in millimeters rather than
inches. This does not of course mean that the effect produced
will be slight. Further, in noticing the prominence in the case
of a lesion it should be remembered that the prRoJECTION 18 NoOT
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DUE SIMPLY TO THE BONE BUT ALS0O TO THE OVERLYING SOFTER TIS-
suES; for where the bone is displaced the tissue against which it
is forced is likely to suffer irritation with a resulting condition of
contracture or enlargement from congestion and inflammation
with infiltration, or finally of overgrowth. DBut there are excep-
tions in which a lesion of a single vertebra may be so marked
that it would not be far from wrong to speak of it in terms of at
least quarter inches. Sueh will either be complete dislocations
suddenly produced, which are rare, or deviations gradually pro-
duced in which the bony and ligamentous growth has been suf-
ficiently changed to allow of the displacement. That such a con-
dition is occasionally met with will be agreed to by all osteo-
paths, and that it is possible is reasonable from the fact that
the molecules of a block of granite may be gradually changed
by sufficient pressure acting continuously. The gradual change
of living bone under the tension from a contracted muscle or
other continuously acting foree is much more reasonable and is
known to occur. '

GENERAL EFFECTS OF SPINAL LESIONS.

A discussion of the manner in which the spinal lesion pro-
duces the disorder of function will represent the entire field,
hence it is necessary to speak at some length of the immediate
and remote results possible from such condition, together with a
consideration of those anatomical and physiological facts which
tend to throw light upon the manner in which the lesion involves
the organ in disorder. The fundamental consideration will be
the anatomical relationships between the tissue acting as lesion,
and the structure—artery, nerve, or other part—acted upon by
the lesion. A recapitulation, therefore, of certain known but
little emphasized structural conditions will be given.

Note that the entire field is covered. The spinal lesion
may involve the organ by DIRECT PRESSURE, by impingement
on ARTERY, VEIN, LYMPHATIC OR NERVE. In the CERVICAL RE-
aioN the following may be involved; vertebral, intervertebral,
carotid, and thyroid arteries with the corresponding veins and
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lymphaties; the fifth, seventh, ninth, eleventh, and twelfth cra-
nial, the eight pair of spinal, and the sympathetic nerves; direct
pressure upon structures from an anterior condition of the cer-
vical spine as a whole. In the THORAcic REGION there may be
direct pressure by crowding from an anterior displacement of
the spine; pressure on cervico-thoracic, intercostal and inter-
vertebral vessels, the twelve spinal and the numerous parts of
the thoracic sympathetic nerves. In the LUMBAR PORTION im-
pingement is made on lumbar and intervertebral vessels and
the spinal and sympathetic nerves. In the PELVIC SPINE, sacral
nerves, both spinal and sympathetic, and vascular branches are
likely to be affected, while the coccyx by its anterior subluxa-
tion will directly involve the rectum and associated structures.

In all of these situations the method of impingement and
the explanation of results are in general the same, and hence only
general considerations will be given, reserving the details for
those sections dealing with the discussion of the several divisions
of the spine and body.

A Tyricar Coxpition Wit ErrFecTs.

One of the most common lesions with which the osteopath
meets is torsion, or a twisted condition between two adjacent
vertebre. What will be the effect on the typical articulation?
There are three BopY ligaments, anterior, posterior, and inter-
vertebral substance; two LATERAL vellow elastic ligaments con-
necting the laminge; two ARTICULAR structures with their typical
parts; two spiNous ligaments, the supraspinous and interspin-
ous; and two INTERTRANSVERSE ligaments. In addition to this
typical ligamentous material there are present the MUSCULAR SLIPS
of the deep layers of the spine, while all the space is filled in by
various forms of supporting coNNecTIVE TIssUES. With the
torsion condition present all of these various structures will be
PUT UPON THE STRETCH as well as being made to suffer greater
or less CHANGE IN S8ITUATION, Into and out of the spinal canal
pass the FOLLOWING STRUCTURES by way of the intervertebral
foramen: the arterial branch coming off from the intercostal (in
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the thoraecic region) to pass within the spinal canal and aid in the
supply of the spinal cord; the intervertebral vein or plexus
carrying waste material from the same region; lymphatic vessels
and spaces concerned with the nutrition of the same part; the
spinal nerve made up of the junction of its roots, which occurs
just within the foramen; branches, many in number, from the
various parts of the cerebro-spinal and the sympathetic nervous
systems.

First, the artery may be impinged, not necessarily by the
bony prominences but by the ligamentous and connective tis-
sue tension and the general crowding resulting therefrom, and
from an associated congestion and infiltration due to the origi-
nal strain or displacement, or the hypertrophy following from
the latter. The pressure upon the artery, if sufficient, will pro-
duee in the part to which it is distributed, the spinal cord and
other eanal structures, a condition of 1scHEMIA. This condi-
tion must of necessity produce greater or less disturbance of
the metabolism of the cells in the spinal cord with a consequent
DISORGANIZATION OF THE IMPULSES RECEIVED AND DISTRIBUTED
THEREFROM ; for while the axis eylinder process is not appreciably
subject to fatigue, undergoing little katabolism and hence re-
quiring little nutriment direct from the blood stream, the cell
bodies are very susceptible to the changes in the quality and
quantity of their food supplies. In this connection the physio-
logical fact should be noted that THE oUuTGOING IMPULSE FROM
A NERVE CENTER IS NOT THE SIMPLE CONTINUATION 'OF AN IM-
PULSE RECEIVED FROM AN AFFERENT PATHWAY, but depends
directly upon changes, chemical and vital, brought about in vari-
ous ways within the cell body protoplasm. Hence the ischsemic
condition of the spinal cord, by deranging and limiting the metab-
olism of this cell protoplasm, will very materially interfere with
normal nerve discharge. It is possible that if the pressure upon
the artery is sufficiently long continued and irritating, a =Y-
PEREMIC condition may result. This would depend upon the
gradual exhaustion of the tissues in the wall of the artery with
the resulting lax condition permitting vascular dilatation.
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The vein or venous plexus which drains the local spinal area
will be more yielding to pressure than the artery because of the
less resistant nature of the venous wall. Hence with the ische-
mic condition produced by pr@@s.ure on the artery there will be
associated a venous hyper@mia, which, other things being equal,
will likely be more serious than the former. This is due to the
fact that the venous blood contains material of a nature ulti-
mately toxic to the tissues and continually becoming more so
the longer it is retained in a part. With such a condition pres-
ent in the spinal cord a preliminary excited condition of the
cells will be probable owing to the chemical substances in the
acid and other materials in the venous blood acting upon them,
but a later and more permanent condition of inhibition of im-
pulses will result owing to the depressant effect of the prolonged
presence of the toxic material.

The lymphatic system may be more or less impaired by the
same pressure conditions. This naturally would result in the
same general disorders of nutrition found in the venous disturb-
ance. The lymph being the medium from which the tissues
directly get their nutriment and to which they give up their
waste substances, the necessity for freedom of that system be-
comes apparent. These three structures, artery, vein, and lym-
phatic, are so closely associated in their functioning capacities
and in their anatomical relationships that the lesion affecting
one will probably affect the other, and the resulting disorder
will be one dependent upon interference with all three.

" The spinal nerve may be disturbed by the same general
crowded condition of affairs, but owing to the fact that its nerve
sheath is comparatively strong and unyielding it is less likely
to suffer thus directly than are the other structures mentioned.
Pressure may in some cases cause sufficient irritation of the
nerve terminals within the sheath, i. e., the nervi-nervorum, or
of the axis cylinders themselves to produce disorder in the parts
to which the nerve is distributed. Hence conditions of a MOTOR
AND SENBORY nature may result; muscular contractures of near-
by or remote tissue, and neuralgic and other disorders of sensa-
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tion are common. In addition to these disturbances which have
reference to the special function of the spinal nerve, disorders
of the sympathetic may result from the fact that practically aLL
SPINAL NERVES CARRY WITH THEM FIBRES DERIVED FROM THE
SYMPATHETIC. It is suggestive to note the fact that in locomo-
tor ataxia degenerative changes in the peripheral afferent sys-
temn constitute the morbid anatomy, the degeneration, accord-
ing to some authorities, beginning in the cell bodies in the gang-
lion on the posterior nerve root, THIS GANGLION BEING CLOSELY
RELATED ANATOMICALLY TO THE INTERVERTEBRAL FORAMEN
AND ITS ASSOCIATED STRUCTURES and hence reasonably subject
to lesion.

The sympathetic system may be involved by the lesion, and
all things considered, is without doubt the most subject to in-
terference by any of the forms of spinal lesion. Owing to its
paramount importance in osteopathic reasoning and to the fur-
ther fact that its anatomical and physiological relationships
have not been sufficiently emphasized by the old school author-
ities, and beeause it is difficult for the average student to under-
stand, a general survey of the entire system will be given, indi-
cating the more important details,

THE SYMPATHETIC SYSTEM.

Fundamentally there is NO DISTINCTION BETWEEN THE SYM-
PATHETIC AND THE CEREBRO-SPINAL S8YSTEMS. Under normal
conditions the former is but an outgrowth from the latter dur-
ing the earlier weeks of fetal life. At that period of the life
of the embryo when a vertical section shows the medullary
groove well developed, and the walls of which represent the
ectodermal cells which give rise to the nerve cell bodies of the
spinal cord and brain, on either side toward the upper aspect
of the groove and later the canal, there i3 noticed a ridge of this
original nerve cell tissue. This ridge eventually becomes sep-
arated from the other part, and dividing into groups, develops
into the GANGLIA OF THE POSTERIOR SPINAL NERVE ROOTS. As
outbuddings from this ridge a little later is seen a series of clumps
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of cells, most of which becoming separate from the original ridge,
form the series of SYMPATHETIC GANGLIA which are known in
the developed state as the gangiiated cord of the sympathetic,
but some of which in the form of migrating cells pass outward
to various parts of the growing embryo and ultimately develop
into the ganglia of the SYMPATHETIC PLEXUSES AND INTRINSIC
GANGLIA of the viscera. These several clumps of cells with their
outgrowing axis cylinder processes should logically alone com-
prise the sympathetic system. What is usually included are the
DOUBLE ROW OF CONNECTED GANGLIA, one on either side of the
spinal column, the fibres passing to and from these ganglia mak-
ing connection on the one hand with the spinal nerves through
the RAMI COMMUNICANTES and on the other with the various
PREVERTEBRAL PLEXUSEs formed largely by branches received
from the gangliated cord, and containing a few cell bodies, and
the final DISTRIBUTING FILAMENTs from these plexuses to the
various viseera.

With regard to the gangliated cords, four divisions are given
by the authorities. The CERVICAL PORTION consists of the three
ganglia with their connecting cords, and lies at the side of the
bodies of the vertebrze, behind the carotid sheath 1IN THE CcoON-
‘NECTIVE TISSUE IN FRONT OF THE TRANSVERSE PROCESSES, from
which they are separated by muscular and connective tissue.
The THORACIC PORTION consisting of eleven or twelve ganglia
similarly connected lies in front of the HEADS OF THE RIBS in the
areolar and other tissue lying behind the pleure. The LUMBAR
PORTION consisting usually of four ganglia lies to the inner side
of the psoas muscle on the antero-lateral aspeet of the VERTE-
BRAL BODIES behind the large abdominal vessels. The SACRAL
PORTION consisting of four ganglia lies to the inner side of the
row of sacral foramina in the CONNECTIVE TISSUE separating
the pelvic organs from the sacrum. The cords in this region con-
verge to form the GaNGLION IMPAR lying in front of the coeeyx,
in a way similar to the formation of the GANGLION OF Rises
sitnated on the anterior communicating artery in the cranial
cavity. In all of these regions the ganglia themselves, and less
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probably their connecting cords, are more or less subject to pres-
sure from associated structures.

The plexuses are numerous and are associated with praec-
tically every viscus of the body. The carpiac made up from
branches of the cervical ganglia, is situated in close relation to
the upper part of the heart and the arch of the aorta, and is sub-
ject to lesion directly by abnormal conditions of the thoracic
organs. The PULMONARY plexus made up from branches re-
ceived from the upper thoracic ganglia and a few fibres from
the cardiac plexus, lies on the root of the lung, and iz subject
to lesion in a manner similar to that of the cardiac. The soLAR
pLEXUS is the largest in the body and gives off fibres that make
up the individual plexuses associated with most of the abdom-
inal organs. This plexus is derived from branches from the
thoracic ganglia forming the three splanchnic nerves, and lies
upon the spinal column at the second lumbar and in front
of and associated with the great vessels. It is subject to lesions by
direct pressure from abdominal tumors, displaced viscera, im-
pacted feces, and the like. Cords passing down from this plexus
and reinforced by fibres from the lower thoracic and lumbar
ganglia make up the abdominal aortic plexus. The HYPOGAS-
TRIC PLEXUS, continued from the aortic and reinforced by fibres
from the lumbar and sacral ganglia, lies between the two common
iliac arteries upon the last lumbar and the promontory of the
sacrum, WITHIN THE MESHES OF A DENSE CONNECTIVE TISSUE
MATERIAL. The tightening of this connective tissue, the gen-
eral ptosis condition of the abdominal organs, or tumor and preg-
nant states may involve the plexus in disorder. From the lower
part of the hypogastric plexus fibres are given off to either side
of the cavity of the pelvis where they form the pELVIC or in-
ferior hypogastric plexuses. Throughout, these various plexuses
are joined by branches from some of the eranial or spinal nerves.

The connection between the sympathetic ganglia and the
 central system is equally complex and important. The rami
communicantes are usually considered a part of the sympathetic
system although the white ramus is more appropriately a part
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of the central system. These communicating structures con-
nect the ganglion and the anterior primary division of the spinal
nerve. They get their names from their appearance which is
due to medullary sheaths in the fibres of the white ramus and
the absence of that sheath in the grey ramus. Inasmuch as
the function of medullation is unknown the point may be ig-
nored as to whether or not the fibres are medullated, excepting
to note the fact that in large part those fibres which arise in con-
nection with the spinal eord and which should properly be con-
sidered as a part of the central system, are medullated, while
those arising from the cells in the sympathetic ganglia and hence
the essential sympathetic fibres are in large part non-medullated.

Of those fibres which form the white ramus and which
arise in connection with the central system, there may be recog-
nized THREE DISTINCT TYPES. The first of these, arising in cells
of the grey matter of the spinal cord, issues with the anterior
root of the spinal nerve, passes through the common trunk, into
the anterior primary divigion, and from thence goes with others
to form the white ramus, ending in connection with one or other
of the ganglia in the gangliated cord. Fibres of this type may
end either in the ganglion first reached or pass up or down to
end in an adjacent ganglion, or by means of collaterals, end in
several ganglia, thus covering territory governed by FROM ONE
TO FOUR GANGLIA.

Fibres of the second type also arise in the spinal cord and
pass out in the same manner to the gangliated cord, but instead
of ending by arborizations in connection with those ganglia, pass
through them unchanged, and enter the RAMI EFFERENTES which
pass to the prevertebral plexuses. Here they may end around
cells in the plexus whence the impulses are carried onward to
the end organ by a new neuron, or they may pass directly through
the plexus to reach the viscus or intrinsic cells in the viseus.
This type and the first named are EFFERENT IN FUNCTION.

The third type of white fibres has its origin in a cell body
located in the GANGLION OF THE POSTERIOR NERVE ROOT, from
which one process extends centrally to arborize around other
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cells in the cord, while another leaving by way of the POSTERIOR
NERVE RooOT peripherally passes into the eommon trunk and
thence over the same course pursued by the second of the above
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Fi1G. 13.—Diagram of distribution of fibres of white ramus, showing types 1, 2
and 3.

types to end without a further interposed neuron in connection
with the viscus to which it is distributed. This type consti-
tutes the wvisceral sensory or AFFERENT sYsSTEM of the sympa-
thetic.

In the GrREY RaMUs are fibres which pursue various courses.
With few if any exceptions these grey fibres arise from the cell
bodies composing the sympathetic ganglia., Omne type thus
arising passes outward into the grey ramus but leaves it before
the junetion with the spinal nerve proper is made, TO JOIN THE
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RECURRENT BRANCH OF THE SPINAL NERVE, which arises from
the common trunk, and passes with the fibres of that branch
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Fic. 14 —Diagram of distribution of grey sympathetic fibres, showing types
L 1 to 6 inclusive.

through the intervertebral foramen, giving off numerous FIBRILS
WHICH PIERCE AND SUPPLY THE LIGAMENTS, MUSCLES, VERTE-
BRE, AND VARIOUS OF THE STRUCTURES IN THE CIRCUMFEREN-
* TIAL PART OF THE SPINAL CANAL, AND ULTIMATELY REACH THE
COVERINGS OF THE CORD,

A second type of grey fibre passes through the grey ramus to
the anterior division whence it passes PERIPHERALLY to be dis-
tributed with the anterior branch of the spinal nerve, furnish-
ing impulses of a vasomotor, pilo-motor, and secretory char-
acter to the structures in the body walls.

A third type passes into the common trunk and thence to
the posTERIOR DIVIsION of the spinal nerve to be distributed to
structures among the superficial tissues of the spinal region.

15
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A fourth type passing to the common trunk enters the sHEATH
OF THE POSTERIOR NERVE ROOT AND DISTRIBUTES ITS FILAMENTS
TO THE INTERVERTEBRAL STRUCTURES AND THE STRUCTURES IN
THE SPINAL CANAL AS FAR AS AND INCLUDING THE DURA MATER
AND PROBABLY REACHING THE DEEPER COVERINGS. No similar
arrangement has been noted definitely with reference to the
anterior nerve root.

A fifth type of grey fibre, though not of the ramus, passes
by a connecting cord between adjacent ganglia and thus serves
to connect two or more of the ganglia of the sympathetic cord.

The last type of grey fibre passes from the ganglion by way
of the RAMUS EFFERENTES to terminate possibly in a vagrant
ganglion but usually directly in the viseus supplied from the
plexus.

With regard to the functions of these various fibres both
white and grey, some difference of opinion exists, but enough
is known to indicate the following general facts. Motor fibres
distributed to various structures are known, such as VABOMOTOR,
both constrictor and dilator, the former largely limited in their
exit from the cord to the interval between the first thoracic and
“second lumbar, VISCERO-MOTORS AND VISCERO-INHIBITORS pass-
ing to supply the involuntary muscle tissue of the viscera, the
CARDIAC ACCELERATORS from the upper thoracic region being
a special type of the viscero-motor: PUPILLO-CONSTRICTORS (7)
and piLaTors which, distributed to the muscle tissue of the iris,
produce effects similar to the other of the motor nerves. In addi-
tion to the motor funection the sympathetic also distributes sE-
CcRETORY fibres to the sweat glands and less demonstrably to vari-
ous other glandular structures. AFFERENT IMPULSES are carried
by those white fibres which have their cell bodies in the root
ganglion. It is a Fair assumpTION that afferent fibres pass
from the viscera to end in the sympathetic ganglion, but experi-
mental evidence on this point is not entirely satisfactory.

Regarding the possibilities of disorder from lesion of the
spine affecting the sympathetic, much may be said indicating
the reasonableness of the osteopathic explanation of disease.
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It was suggested that the ganglia may be subject to pressure
and hence disturbance of function result, but owing to the faet
that the ganglion is protected by rather dense fibrous tissue, such
a condition is less likely than disturbance of the rami commu-
nicantes which are less thoroughly protected. Personally, the
author is inclined to the opinion that THE MORE COMMON AND
MORE SERIOUS OF THE DISORDERS RESULT FROM THE IRRITA-
TION TO THE DELICATE NERVE TERMINALS DISTRIBUTED TO THE
LIGAMENTS AND OTHER VERTEBRAL AND INTERVERTEBRAL STRUC-
TURES AS THEY ARE GIVEN OFF FROM THE RECURRENT SPINAL
NERVE AND THE FILAMENTS WHICH PASS FROM THE SHEATH OF
THE POSTERIOR NERVE RooTs, Only a slight lesion sufficient
simply to put upon these filaments a slight inerease of ten-
sion would be necessary to
produce far-reaching re-
sults,.  For undoubtedly
these filaments passing to
and through the ligaments
and other connecting tis-
sues and wvascular struc-
tures, and through some
of the muscular slips,
could quite easily be thus
irritated. Note further that
these filaments doubtless
govern in considerable

Fia. 15.—Diagram showing distribution of part the NUTRITION TO THE
grn:i{ fibres from (1) terior nerve root,
and (2) recurrent spinal nerve to spinal CELLS IN THE SPINAL CORD,

column. producing in this way ef-
fects similar in nature to those suggested in discussing the effects
of the lesion upon the intervertebral vascular system. Quain
makes the definite statement that the PIA MATER OF THE
CORD IS SUPPLIED BY FILAMENTS FROM THE GREY RAMI. Since
this is the sheath that governs in large part the vascular condi-
tion of the cord, lesion to these fibres will certainly be productive
of disorder. .
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THE VASOMOTOR SYSTEM.

In order to understand certain further effects relative to
the influence of lesion on the sympathetic and related systems,
a brief recapitulation of the vasomotor mechanism is necessary.
By the term vasomotor is meant simply a nerve mechanism which
governs the caliber of the vascular system by inereasing or de-
creaging the tone of the muscle tissue in the vessel wall. The
mechanism is probably universal in the vascular system, though
barely demonstrable in the lymphatic vessels and less com-
pletely shown in the vein than in the artery. So far as evi-
dence to the contrary is concerned the capillary system is des-
titute of any immediate nerve control. The arterial side of the
eirculation is more or less completely under such control and in
large part the control of the arterioles comprehends the control
of the vascular system. It is in this part of the vascular sys-
tem that there is found the greatest relative amount of muscle
tissue and hence the greatest abundance of nerve distribution.

Two classes of vasomotor nerves are represented, the con-
STRICTOR which inereases the tonie condition, and the DILATOR
which decreases that condition, corresponding to the influence
exercised over the heart muscle by the vagus. In large part
the same nerve trunk contains both kinds of nerve fibres. In
a few known cases they are distinct. In general the constrie-
tor nerves are limited to the white rami which are given off
from the spinal nerves from the second thoracic to the second
lumbar inclusive, while the dilators are contained in abundance
in several of the cranial and spinal nerves.

The vasomotor mechanism is essentially a reflex arrange-
ment in which ONLY THE EFFERENT PATHWAY CONTAINS THE VARO-
MOTOR NERVES, any sensory nerve coming into relation with the
cell bodies of the efferent nerves acting as the afferent pathway.
Whether there are special afferent nerves associated with the
vasomotor mechanism is not definitely known except in the one
case of the DEPRESSOR NERVE of the heart. Sensory nerves dis-
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tributed to the wall of the artery itself may carry a special affer-
ent impulse for motor response. The coNDITION OF THE BLOOD

SPINAL
GANGLION

W RAM|
COMMUNICANTER

SYMFATHETIC
GANGLION

F1a. 16.—Reflex concerned in securing to viscus a modification of blood supply

with reference to the quantity or quality may be a factor in the
possible automatic action of certain of the vasomotor centers.
The third necessary part in the reflex arc is the cENTER, and there
are numerous such associated with the constrictor and dilator
pathways. The GENERAL vasomotor center, bilateral in arrange-
ment, i3 known to exist in the medulla; SECONDARY centers are
found in the cord, indefinite in number and influence but un-
doubtedly acting in a segmental capacity; some authors mention
further secondary centers located in the ganglia of the sympa-
thetic, but the evidence for this proposition is inconclusive, al-
though it would seem a fairly safe assumption.
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With respect to the action of the two forms a few differ-
ences have been noted; the constrictor responds more quickly
to a stimulus, though the effect is less prolonged than is the case
with the dilator:,the constrictor is also more easily exhausted
and degenerates more quickly after section; the constrictor in-
fluence is a conTiINUoUs one while the dilator is an INTERMITTENT
one and serves as an emergency apparatus. Each organ of the
body is supplied with a local mechanism, the so called vasomotor
centers being represented by spinal and other areas, as follows:

1. All parts of the head including the brain, the cervical
and upper thoracic regions.

2. Lungs, from the second to the seventh thoracic.

3. Heart, the pneumogastric nerve and the upper thoracic.

4. Stomach and intestines, fifth thoracic to the second lum-

5. Liver and spleen, the lower thoracic.

6. Kidney, lower thoracic and upper lumbar.

7. Bladder and generative organs, the lower thoracie, lum-
bar, and sacral regions.

8. Limbs, lower cervical to upper thoracie, and lower tho-
racic to upper lumbar.

The several regions represent those parts of the grey matter
of the spinal cord and sympathetic ganglia which seem to act as
definite centers for controlling the local supply, and osteopathic
experience bears out the physiological experimentationin thus
assigning these various regions.

SpINAL LESIONE AFFECTING YASOMOTORS.

It iz a striking fact, when onece attention is called to it, that
in the vast majority of disease conditions there will be found
either a condition of inflammation or evidence of a previous in-
flammatory disorder. Thus an ordinary cold in the head, or a
bronchitis, or a bronchial pneumonia is but an inflammation
partially dependent upon stagnant blood; gastritis, peritonitis,
and catarrhal jaundice represent similar mucous inflammations;
Bright’s disease is an inflammation of the kidneys, in many cases
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following congestion, while many paralyses and valvular heart
troubles represent conditions resulting from inflammation. Os-
teopaths are firmly of the opinion that in an indefinite though
undoubtedly large number of cases a part if not the whole of the
cause is to be found in a disorder of the local vasomotor mech-
anism., Stagnant blood is always a predisposing if not an im-
mediate and exciting factor in the production of disease. Fur-
ther, every organ and tissue requires for its normal functioning
a definite amount of blood and a sufficiently rapid drainage.
Under circumstances of perfect health the amount of blood in a
part is regulated with the most exact nicety. When because of
increased labor, an organ—for instance the stomach—requires
an additional amount of blood, a stimulus such as the presence
of food materials mechanically acting upon the gastric mucous
lining, is applied to the nerve terminals distributed there. As
a result, an impulse is transmitted along the visceral afferent
sympathetic to the ganglion or segment of the spinal cord which
represents the local vasomotor center. This center is influ-
enced in such a way as to send out efferent impulses over the
vaso-dilator nerves that pass by way of the sympathetic system
back to the arterioles associated with the gastric mucosa.
Through the influence of these nerves the muscle tissue in the
walls of the arterioles lessens in its tone and permits the general
blood pressure to force an excess of blood into the yielding ves-
sels, Or THIS OTHER PossIBILITY presents itself. The afferent
impulses coming into relation with the cell bodies giving off con-
strictor influences, lessen the normal chemical and vital activ-
ities in the cell protoplasm with a consequent lessening of the in-
tensity or rapidity of impulses that continuously pass over the
constrictor nerves distributed to the muscle. The effect will
be the same as in the other case, i. e., a dilatation due to loss of
tone and general blood pressure.! But in case an irritant were
acting upon some part of this mechanism such as to disturb the
equilibrium of the impulses associated with the organ, an irregu-
larity in the blood supply would result and hence a disturbance
of funetion. Such an irritation could easily result from a spinal

1. See Fig. 16.



224 PRINCIPLES OF OSTEOPATHY.

lesion of any of the types mentioned in a previous section. In
this case the assumption is made that the lesion affects the our-
GOING nerve and this causes the circulatory disturbanece. But
it is an equally plausible one that the lesion should affect the
fibres of an afferent nature as they pass from the ganglion through
the devious pathway back to the spinal cord, there influencing
in times out of season those cells which in season dispense a proper
quality and quantity of impulses. But another explanation
suggests itself. The spinal eord has its vascular system and its
vasomotor control and doubtless EACH SEGMENT HAS TO A GREATER
OR LESS EXTENT ITS OWN LOCAL ARRANGEMENT, Those fibres
which eontrol the caliber of the vessels of the spinal cord pass in
part by way of the routes suggested in discussing the distribu-
tion of the grey rami. It was further emphasized that those
filaments that pass back into the canal are, of all parts of the
sympathetic system, the most subject to lesion. Hence when a
lesion oceurs these fibres above all others will be the ones to suffer,
which means a condition in the spinal cord analagous to that
referred to In connection with the stomach. That is, a condition
either of ischemia or hypersmia of the cord may result, in
either case producing a disturbance in the outgoing impulses
from all parts of the segment. Note that theoretically there are
two possible explanations of both the hypersemic and ischemic
conditions resulting from vasomotor disturbance. Hypersmia
will result from either a stimulation of the vaso-dilators or an
inhibition of the wvaso-constrictors, while ischsmia will result
from either a stimulation of the constrictors, or, provided we ac-
cept the doubtful assumption that the dilator is continuously
active, the inhibition of the dilators. Where both fibres to the
same part are acted upon equally the immediate result may not
be apparent, for the one will tend to counteract the other., But
in & comparatively short time when both elements become ex-
hausted, dilatation will result, and the effect in the long run
WILL ALWAYS BE AN INHIBITION OF THE TONE OF THE VESSEL.
Hence we should expect to find in most diseases dependent upon
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irritation to the vasomotor mechanism, a congested condition,
and such indeed is the observed fact.

In case of a lesion thus present and producing manifest
disorder, it must not be assumed that the effect is a simple one.
For, because of the strain in the production of the lesion and
because of the interference with the mechanism controlling the

_i_— = — i
"

Fi1G. 17.—Reflex for disorder of viscus from contracted spinal muscles.

nutritive conditions of the entire local spinal structures, there
will be pressure exerted in all directions through the congestion
and infiltration of the structures, thus making possible eount-
less varieties of local and remote effects.

But it is not necessary to assume that the sympathetic sys-
tem or the .vasomotor mechanism itself must be subjected to
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pressure from the lesion. For, in connection with the segment
of the cord are myriads of SPINAL AFFERENT PATHWAYS from
the deep and superficial, near and remote structures, which are
continuously pouring in their streams of impulses from the pe-
riphery. An irritating force acting upon these efferent fibres
will cause an excess in the metabolism of the segment involved.
From this conception may be seen the explanation of conges-
tive and catarrhal conditions of the various viscera dependent
on muscle contracture. Owing to the wide distribution of affer-
A ent spinal nerves in and
among the fibres of the
musele, a contractured condi-
l tion of that tissue will pro-

duce an inecrease in the
shower of impulses transmit-
ted to the spinal segment.
Hence from exposure or
other ecause, if the upper
thoracic spinal and chest
muscles contraet, a congested
condition of the Lunag strue-
tures will result and the way
be opened for bronchitis or
pneumonia; if the lower
thoracic or lumbar structures
be tightened, congested or
catarrhal conditions of the
INTESTINAL MUCOSA  OCCUr
and a diarrhecea results; or a
Fig. 18—The activity of segment § thickening of the suboceip-

and hence of its efferent fibres will de- ital tissues will produce con-

d on the number and nature of im- .
El“iamcfamiﬂgm = OvVer H.E'Erﬂﬂt. ﬁbl‘i.‘ﬁ E'E!Etll‘_'lﬂ ﬂ'f t-hE MNABAL an d
B, G, D, and E. orbital regions and a cold in

the head with conjunectivitis follows. This will be dependent on
a more or less general physiological law that has been referred
to, 1. e., the activity of a given collection of nerve cells depends
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upon the total number of impulses that pass to it fromi all
sources. This does not necessarily mean that the greater the
number of such impulses passing to the center the greater will
be the activity of the part in sending out impulses; for it is
known that one of the functions of the higher parts of the nervous
system is that of inhibiting ac-
X tions that would otherwise take
== place. This function of INHIBITION
is pre-eminently a power of the
cortex, but some evidence in-
dicates that the spinal cord
may exercise it under certain
circumstances. The law may
be further modified by the un-
known faetor of a wvital DI-
RECTING FORCE, but in general
the action of the center
will vary with the number and
intensity of stimuli reaching it
from the periphery or other
parts external to 1it.

In connection with the

Fie. 19.—Diagram illustrating,Plu- above 1t 1s advisable to
ger’s laws of the reflex. Stimulus ap- further emphasize the fact of
mﬁﬂii ;ﬂfﬂ?%ﬁ;rﬁgﬁaﬂﬁ radiation of impulses which is
4, depending on a graduated applica- g phenomenon of all aggrega-
tion. tions of nerve tissue. Nor-
mally the effect of an incoming impulse will be associated mostly
with the segment that receives it. For instance, the phenomena
of Pfluger’s laws of unilateral and symmetrical response show
that a slight stimulus will affect only the limb to which the stim-
ulus was applied. Increase the intensity or duration and the
corresponding limb will respond. Still further intensify the stim-
ulus and there is produced a radiation up and down in the ad-
jacent segments, showing an overflow of impulses from the seg-
ment which receives, into those nearest at hand. The phenom-
enon is also noticed in connection with the immersion of one
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hand in hot water; in this case both limmbs respond by vasomotor
changes. Nancrede emphasizes this idea in the following words:
“With a vasomotor apparatus as described, irritation of a sen-
sory nerve of sufficient intensity to reach the nerve center should
be capable of propagation to other centers, exciting their action
so that the cireulation of a more or less distant part shall be
modified.””! Considering these wvarious facts it is not at all
difficult to believe that a stimulus in the nature of a continued
contracture of a spinal musele may result in sufficient loeal change
of spinal cord metabolism to affect the cell bodies whose axis
cylinder processes pass through the sympathetic system to be
distributed to end organs in the various viscera. Or on the
other hand it is no more difficult to conceive of a sufficient num-
ber of visceral sensations—pain, for instance—passing to the cord
segment, to there cause an overflow into the cell bodies whose
processes pass to the spinal muscles. In this latter case a sEc-
ONDARY MUSCLE CONTRACTURE would be the result.

Another suggested explanation of the effect of contractured
spinal muscles upon the wvarious viscera, has reference to the
anatomical relations between the blood supply to the cord and
that to the muscles. Taking a typical region, the thoracie, it
will be noticed that the same branch of the intercostal artery
supplies both the spinal cord and the spinal muscles and other
superficial tissues. The contracture of those spinal tissues acts
in a mechanical way to obstruct the blood flow to and from the
superficial spinal region with a consequent forcing of an excess
of blood into those branches most closely related, i. e., the branches
to the spinal cord. As a result there will be a disturbed cord
metabolism from the hypersmic condition produced; and the
same numerous immediate and remote effects referred to above
will be produced. This explanation, usually referred to as
Hart's theory, is not entirely satisfactory, but nevertheless is of
value as helping to explain all disorders due to a collateral hy-
pereemia. While it is possible that those branches nearest to
the ones obstructed will be first involved in an overfilled con-

1. NawcrepE: Principles of Surgery, p. 23.



THE SPINE. . 229

dition, it cannot long persist EXCEPT AN IMPAIRMENT OF THE
LOCAL VASOMOTOR MECHANISM BE PRODUCED. For the blood
stream throughout the entire system being an open one, the en-
tire system will expand to accommodate the blood shut out
from the superficial spinal area, owing to the pressure of fluids
being propagated equally in all directions. If there is a less re-
sistance associated with the branches to the cord, then there

INTERCOSTAL
ARTERY WITH
BRANGHES TO
SPNAL CORD
AND MUSCLE

Fia. 20 —Illustrating Hart's theory. Contracture of spinal muscle A results
in hypersmia of spinal cord B.
will be a tendeney for dilatation in these. And this condition
is likely soon to result owing to the usually complex nature of
the spinal lesion. But this will manifestly involve the integrity
of the LOCAL NERVE APPARATUS, and hence it 18 necessary t0O con-
sider that involvement as an essential in the production of a dis-
order of any permanency. The fact that a blockage of any
part of the vascular system, thereby producing a hyper@mic or
ischeemic condition in the part, will secondarily produce the
opposite condition in some other part, is worthy of attention,
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whether it be in relation to the spinal cord or other structure.
Owing to the approximate constancy in amount of the total
fluids of the body a hypersmia in one part means an ischzmia
in another, whether due to direct pressure on the vessel or to
vasomotor disorder.

Orauer EFFECTS.

What has been said with reference to the effect of the le-
sion upon the vasomotor mechanism will be true in large part
with reference to the other functions of the sympathetic fibers.
In the upper thoracie region the lesion may affect the pupiLLO-
CONSTRICTOR (?) AND DpiLaToR fibres which pass to the musele
tissue of the iris, with a resulting condition of dilated or narrowed
pupil. In the same region arise the fibres which carry scceELEr-
ATOR impulses to the heart muscle. Hence the lesion may pro-
duce overactivity or lessened activity of the cardiae musele. In
the middle thoracic the viscEro-moTORs to the upper intestine
may be excited and a condition of muscular eramp or increased
peristalsis may result; or on the other hand the viscErRo-INHIB-
IToRs may be disturbed and a disorganization of intestinal mo-
tion follow. Throughout all parts of the spine lesions may in-
terfere with the piLo-moTOR fibres that are given off, and henece
disturbanece of the functioning of the hair and of the sebaceous
glands will oceur. The sEcrRETORY fibres that pass to the sweat
glands in all parts of the body may be irritated by the lesion,
and changed secretion with wvarious associated effects be the
consequence, while similar fibres which pass to the visceral
elandular organs may be equally disordered with a resulting dis-
turbance of external or internal seeretion, which may have the
most profound effects upon both loeal and generalbody metab-
olism.

SECONDARY MuscLe CONTRACTURE,

It has been pointed out that with the bony or other deeper
lesion there will usually be a muscle contracture which may be
primary or secondary. By reference to the sympathetic sys-
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tem the student is prepared to understand how a SECONDARY
MUSCLE CONTRACTURE may be produced from a diseased vis-
cus, For a specific case may be taken the condition of gas-
tritis. In such a condition there will be irritation to the mu-
cous lining of the stomach which affects the terminals of the
sensory nerves distributed therein. As a result an afferent im-
pulse passes by way of the sympathetic afferent nerves around
to the posterior nerve root and thence into the spinal cord. Here
it will influence various of the cell bodies with which it comes
into relation. Among these are the cells in the anterior horn of
the grey matter whose axis cylinder processes pass out by the
anterior nerve root and over the posterior primary division of
the spinal nerve to the muscles of the thoracic portion of the
spine. These fibres carry first, MoToR impulses to the muscle
fibres, and hence the increase in the impulse may be sufficient
to cause a simple muscle contraction which if long continued
will develop into a typical contracture. But secondly, the cell
body irritated may give rise to impulses which are transmitted
by way of the sympathetic fibres to the posterior primary divi-
gion and end in connection with the muscle tissue in the walls
of the muscle vessels. These influences may be either coNsTRIC-
TOR OR DILATOR in character and in either case a disturbance of
the muscle nutrition will result which may lead to contracture.
Ultimately whether constrictor or dilator is affected the wvas-
cular condition will be one of stagnation.

But it would seem unnecessary to assume that the impulse
along the sympathetic afferent fibre should pass to the spinal
cord at all. As before indicated, while there is little evidence,
there is much reason to assume that some of the afferent fibres
from the viscus end in connection with the cell bodies in the
ganglia of the sympathetiec. It is known that here are cells
whose processes pass to the posterior primary division of the
spinal nerve. It is entirely reasonable to assume that the affer-
ent impulse ending in the ganglion initiates changes in the cell
bodies by a process of radiation of impulses whieh is universal
in all grey matter, sufficient to affect those cells which convey
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vasomotor or other impulses to the muscle tissue of the spinal
area, resulting in a contracture effect. Altogether the facts
of anatomiecal nerve distribution and the laws of nerve action

SPINAL MUSCLE

F1a. 21.—Reflexes for spinal muscle contracture secondary to disordered
viscus.

make it quite reasonable that a contracture may be produced.
The fact of the secondary contracture will hardly be denied
though the explanations may be at fault.
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CHAPTER XI.

—

CERVICAL LESIONS—DIAGNOSIS AND TREATMENT,

SUPERFICIAL STRUCTURES.

The points emphasized in a previous chapter regarding the
necessity for observing the part under different funetional con-
ditions hold especially in case of the neck. The manner in which
the head is held while the patient is in an erect position, is in
numerous cases suggestive of cervical disorder. The LATERAL
iNcLINATION of the head suggests a lesion of some form, usually
contracture, on the side toward which the head is inclined. Tor-
ticollis is a typical example of the extreme type. The CAREFUL-
NEss with which the head is carried suggests an inflammatory
disorder of the deep tissues such as caries, a severe headache,
or other condition in which the jarring of the body is associated
with increased pain. The GENERAL coNTOUR of the lines of the
neck with reference to the presence of regions of fulness or de-
pression should be noted. In many cases a distinet difference
will be detected in the prominence of two corresponding parts
of the neck, which is suggestive of disorder. Note however that
it is not proof of such disorder. It often occurs that the side most
usged will show greater muscular and general tissue development
than does the other. Hence the necessity for ingquiring as to
the RELATIVE UsE of the two sides, the oceupation, or the exer-
cise habits of the individual. It iz well to speak in this connec-
tion of the necessity for careful coMPARISON OF SIDES where sym-
metrical structures present themselves, for it is common experi-
ence that a part may vary from the type pictured as normal in.
the mind of the physician, and still be normal so far as the one
undergoing examination is coneerned.

With the patient in the horizontal position, additional facts
may be brought out owing to the greater relaxation that is se-

16
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cured simply by the assumption of this position. With the or-
dinary patient undergoing his first examination there will be
considerable anxiety or nervousness which of itself, through
influencing various nerve connections, would tend to obscure
the usual condition. In this position there will be less RE-
STRAINT on the part of the patient, and by engaging him in con-
versation or otherwise getting his mind employed, the muscle
tissues will still further undergo a spontaneous relaxation. _

With the patient in these different positionz the following
should be carefully examined; muscle groups including the lat-
teral, posterior, and anterior; ligamentous structures which com-
prise the deep vertebral connecting tissue and the ligamentum
nuchs; the cervical vertebre, inferior maxillary, and hyoid bones;
the laryngeal and tracheal cartilages; the tonsils, thyroid and
lymphatic glands; and those vascular and nervous structures
that can be more or less directly reached.

Notice the situation and the condition of the sternomas-
toid muscle. Owing to its prominence it serves as a definite
LANDMARK for locating other structures and assists In over-
coming certain lesion conditions. The muscle can be made
prominent by rotating the head to the side opposite the muscle
examined and can be put upon the stretch by bending the head
to the opposite side and rotating it toward the same side. This
latter movement will assist in elevating the anterior end of the
clavicle, sternum, and upper ribs. Occasionally the muscle
will be found conxTrRACTED or otherwise in a disordered condi-
tion. By attention to the region of its nerve supply together
with some direct work upon the muscle itself the condition can
usually be overcome. Of the sTRUCTURES which lie in close re-
lation to the muscle, several are important: the carotid artery,
the internal jugular vein, and the vagus nerve in their common
sheath of connective tissue pass through the cervical region be-
hind the anterior margin of the muscle; the cervical portion of
the sympathetic cord lies underneath the common sheath men-
tioned above: cervical nerves including the phrenic and the
brachial plexus, will be found behind the lower half of the mus-
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cle in close association with the scaleni; the superficial and deep
cervical lymphatics also lie in close relation to this muscle, and
in many cases of inflammatory disorders of the upper respira-
tory and digestive traets, the glands will be found enlarged and
tender, in which case they should be avoided as much as is pos-
sible in examining and manipulating the associated structures.
These various organs may be more or less irritated by disordered
conditions of the muscle.

The scaleni muscles are of considerably greater importance
to the osteopath than is the sternomastoid, in so far as their
own abnormal conditions and the production of abnormal con-
ditions of other parts are concerned. Notice the ATTACHMENTS
and situation of these musecles. Ignoring the posticus, occa-
sionally absent and seldom important, these muscles are con-
cerned with changing the position of the cervical vertebre and
the first rib. The wormaL coxpiTioNn of the scaleni musecles
seems to be one of greater density and tension than that of the
average muscle at rest, and the student should become familiar
with the normal sensation in their palpation. Note the further
fact that they lie in close relation to the irregular and roughened
TRANSVERSE PROCESSES, s0 that any pressure or other direct man-
ipulation upon them should be done with caution, or an irri-
tation and hence additional contracture will result. These mus-
cles may easily be detected by palpation posterior to the lower
half of the sternomastoid muscle, and following along and in front
of the row of transverse processes. In a contractured condi-
tion one or both of Two EFFECTS will occur, a distortion of the
cervical vertebre or a subluxation upward of the first rib.
In most cases it will be the latter, and a tightened and tender
basal portion of the neck will be complained of by the patient.
The contracture of the scaleni will be DEPENDENT ON IRRITA-
TION TO THE CERVICAL BRANCHES WHICH SUPPFLY THEM, and hence
adjusting the deeper lesions will be the fundamental treatment.
Aid may be given by direct treatment to the muscles in the vari-
ous ways suggested for overcoming contractured muscles. A
common method is a serial one of stretching, approximation
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of origin and insertion, and direct pressure. One hand flexes
the head to the opposite side enough to slightly tense the muscles,
then as the head is rotated back, pressure iz made by the other
hand directly upon the musecle; but the pressure must be cArz-
FULLY APPLIED or the treatment will avail nothing. These
muscles may be used for purposes of adjusting the ribs and
vertebre and will be spoken of in that eonnection under the ap-
propriate subject. STRUCTURES IN CLOSE RELATION to the scaleni
museles and subject to lesion therefrom, are branches of the cer-
vical plexus, phrenic nerve, brachial plexus, and arterial and
venous channels, together with a few of those mentioned in con-
nection with the sternomastoid. The BRACHIAL PLEXUS is of
special import because of its close relation to the sealeni. Fibres
composing the plexus arise from between the anticus and medius
and form upon the lower part of those muscles, passing there-
from over the first rib to reach the axilla,

The posterior muscles are of much value in diagnosis and
are interesting in their association with many diseases of the cer-
vical and cephalie structures. Attention is called to the fact
that in numerous instances there will be a quite appreciable
DIFFERENCE IN TEMPERATURE between the posterior and other
groups of cervical muscles, the condition of the former usually
being one of a lower temperature than that of the latter. Es-
pecially is the suBoccipITAL region worthy of notice. Perhaps
no other region of the body is so often found in a state of con-
tracture or so often made use of in manipulation. The depres-
gion in the mid-line next the oeciput caused by a partial division
of the ligamentum nucha, and less abrupt ones on either side of
the upper attachment of that structure are to be noticed. PrEes-
S8URE In these regions will often cause a sensation of pain or
fulness in different parts of the head. Headaches, general
vasomotor disturbances, feverishness, and the like, are often
caused and cured in this region. In nearly all cases of HEAD-
ACHE some relief may be given by a strong but eareful relaxing
pressure applied by bending the head back against the fingers
pressed deeply into the tissues at this point. Owing to the close
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relation of the centers in the MEDULLA to this part of the spinal
cord, various effects, near and remote, may be gotten by a re-
laxive and adjustive application. The LIGAMENTUM NUCHZE
is a structure associated with this region which is of interest to
the osteopath. Its ATTACHMENTS are suggestive: above to the
oceiput, below to EVERY SPINOUS PROCESS FROM THE SEVENTH
CERVICAL TO THE SACRUM. For it is practically continuous with
the supraspinous ligaments in the other parts of the spine. In
many cases the ligament itself,
seems to be in a contracted state,
and the patient will complain of a
drawing sensation in that area.
Often the simple process of flexing
the head forward on the chest will
produce a temporary if not perma-
nent relief. It is of further value
A4S A4 FACTOR IN DIAGNOSIS. The
tensing of the ligament as above
suggested will put on tension all of
the ligamentous slips between adja-
cent spinous processes throughout
the spine. Owing to the usual ob-
lique direction of the spinous pro-
Cess a considerable leverage will be
secured. If lesion exists in any
part and if soreness is present the
location will often be indicated by
definite pain when the flexion is
produced. In some cases where
other methods fail to show tender-
. ness this is quite effective. As a
T % f ¥ means of securing ADJUSTMENT of
F1a. 12.—Flexion of head in di- parts the ligament is valuable.

iﬁl;md;fﬁ:v;gen?gﬂuﬁ By the pull upward parts may be

of spinous process in direction separated and moved somewhat

indicated by arrow A. laterally, and if pressure with the
free hand be employed upon the spinous process movement of

any vertebra may be effected.

ENT
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The hyoid bone is a structure that should be carefully noticed.
Having No ARTICULATION with other osseous tissues, and being
suspended between ligamentous and muscular structures, its
relative position is indicative of the condition of the latter. TUsu-
ally there will be little difficulty in locating it, but in occasional
cases where there is an excess of other cervieal tissue or a dense-
ness of surrounding struetures, some diffieulty may be encounter-
ed by the inexperienced in detecting its posiTion. Note that it
15 the first dense structure lying above the prominence of the
thyroid cartilage, the latter always being sufficiently prominent
to be easily detected. By plaeing the hand over the tissues on
one side and pressing to the other, the greater cornu of the
opposite side will be detected through the tissues. Then by
maintaining contact with this and exerting pressure back again,
the other will be felt. Note the readiness with which it yields
to pressure between the fingers. If it resists, O8SIFICATION i85 well
developed; otherwise, as in all younger individuals, it iz quite
vielding and indicates its cartilaginous composition. The cor-
nua can usually be traced back to their continuation with the
ligamentous structures which suspend the bone. Note these
deep tissues to determine their contracture and tenderness.
Compare the two cornua in regard to their RESPECTIVE LEVELS,
When one side is higher than the other it usually means a con-
tracture of the supra-hyoid muscles on the same side, less often
a contracture of the infra-hyoid muscles on the opposite side.
The feeling of the tissues themselves together with the sensory
econdition manifested, will render the difficulty of diagnosis less
gerious.

The discussion of the hyoid leads logically to the consider-
ation of the other THROAT STRUCTURES, These are, taken as
a whole, and separately, of the greatest importance. In most
cases of throat or nasal difficulty as well as disorders of other
parts in that region, these muscles are found in a condition of
tenderness and contracture. Pain can easily be produced by
deep pressure upward and inward, in a normal condition, but
will be quite marked where abnormality exists. In many cases
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of caTarrH this region may be the only one presenting sensory
disturbance. In their close relation to the cervical vessels and
nerves, contracture of these tissues can very easily affect por-
tions of the body above and below. The direct RELAXATION Of
the parts may be most readily effected by placing the patient in
the supine position, and standing at the side, reaching over and
with the flat of the hand and fingers exerting deep but gradual
and careful pressure, at the same time rolling the head to the
opposite side or lifting it up and flexing it directly over and upon
the manipulating hand. This latter movement noticeably in-
creases the approximation of origin and insertion and allows
deeper pressure with less irritation. In many cases this treat-
ment is little more than a TEMPORARY EXPEDIENT, and hence it
will be necessary to look for the deeper lesions which ean usually
be found associated with disturbance of the upper cervical ver-
tebre, the removal of this last named being the logical meth-
od for permanent cure.

The tonsils will be noticed if they are in an inflamed or en-
larged condition. Normally they are not subject to palpation
EXTERNALLY, but on considerable enlargement will be felt, to-
gether with the infiltrated tissues—which is a usual accompani-
ment—by pressing deeply upward underneath the angle of the
inferior maxillary bone toward the faucial region. INTERNALLY,
whether in a normal or other condition, they will be seen on either
side of the isthmus of the fauces. The tonsil is a lymphoid
structure and should not be directly treated except with extreme
care.

The eartilages associated with the respiratory tract should
be examined. The prominence known as Adam’s apple (PoMUM
Apami) usually more marked in the male, is the most noticeable
part of the THYROID CARTILAGE, and iz valuable as a landmark
for locating the hyoid above and the thyroid gland below. Note
should be taken of the yielding or resisting nature of the carti-
lage, the latter suggesting an ossification which is comparatively
common among elderly individuals and more common than a
similar condition of the other cartilages. Movement of the thy-
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roid against the cricoid immediately below it, produced by lat-
teral to-and-fro pressure, will usually show a form of crEPITUS.
No particular significance is to be attached to the condition but
the patient will often assume that something is wrong on dis-
covering the peculiarity. In palpation over these structures
a tendency to produce coueHING may be noticed. This is sug-
gestive of a hyper-irritable state of the vagus or of the laryngeal
branches which supply the structures.

Underneath the laryngeal cartilages in the median line and
on either side is felt the thyroid gland, more developed in the
female adult. The isthmus which connects the two lateral lobes
is a half inch in width and crosses the median line in front of the
second or third tracheal ring of cartilage. The lateral lobes
extend above and below this level to a variable distance. In
many individuals the gland will be rather indistinet on inspec-
tion or palpation but in others it will be quite prominent. An
enlarged condition is spoken of as corTre, and is a disorder quite
commonly met with. Owing to the friable nature of its par-
enchyma any rough handling either of the normal or of the ab-
normal organ is to be condemned, though careful pressure is not
dangerous. The usual lesions associated with the disease are
found in the upper chest and lower cervical regions.

The wvarious wvascular and nervous structures have been
mentioned in discussing the muscles. The external JUGULAR
vein with the associated superficial lymphatic vessels and glands
crosses the sternomastoid in a vertieal direetion. This and
the other vessels referred to, often give valuable hints with refer-
ence to the condition of the HEART acTion. The INFERIOR THY-
ROID vessels may be noticed in some cases where a supra-tho-
racic crowding is interfering with their function. The PHRENIC
NERVE passes down over the scaleni musecles from its mid-cervi-
cal formation, into the region of the chest. Cervical lesions
often irritate its roots and obstinate hiccough results. The
nerve can be more or less directly rREacHED by pressure down-
ward and inward in the angle formed by the junction of the sterno-
mastoid with the anterior end of the clavicle, or occasionally
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pressure downward and outward in the depression above the
sternum. The GANGLIATED corRD may be reached indireetly
by pressure applied to the front of the transverse processes of
the vertebre. The wisdom of such pressure is decidedly open
to question since more harm than good will usually result.

Tue CeErvicalL VERTEEBRAE.

The cervical vertebr® are peculiar from several standpoints.
Their GREATER MOBILITY which renders them more suseeptible to
luxation, the vARIETY in the formation of the several bones,
and their CLOSER RELATION to the important medullary centers,
make a detailed discussion imperative for a clear understand-
ing of the numerous disorders that may arise from a cervical
lesion and for a proper appreciation of the effects secured by ad-
justment of the cervieal tissues.

In making an examination of the vertebra it is often neces-
sary to produce as complete a relaxation as is possible, and
hence after noting the various peculiarities that may be pre-
sented while the head is held erect, the patient should assume
the horizontal posture. Then by a series of quiet rollings of the
head from side to side, together with pressure and other methods
for temporary relaxation, the patient will be in a proper condi-
tion for minute examination of the deeper structures. The FLAT
oF THE HAND should be laid carefully upon the antero-lateral
and postero-lateral aspects and while rolling the head to the
side pressure is exerted in a direction opposite to the movement
of the head. Or standing at the head of the patient and clasp-
ing the postero-lateral structures on each side, the neck may be
quietly manipulated sufficiently to temporarily relax. In some
cases where there is an inflammatory or markedly congested condi-
tion of the neck and throat muscles it may be painful to apply
much direct pressure to the parts. In such case the author has
found the FoLLOWING METHOD satisfactory, especially in cases
associated with much lymphatic enlargement and inflammation.
Standing at the head of the patient grasp the chin with one hand,
the oceiput with the other, then keeping the axis of the head par-
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allel to the axis of the body, rotate the head through a complete
circle and reverse. A few rotations thus applied slowly will
open up the deeper structures and produce conditions that will
quite appreciably lessen the tension and sensitiveness so that
further examination becomes possible.

Having gotten the superficial tissues relaxed, several impor-
tant points are noticed with reference to the nature and rela-
tions of the cervical vertebr. Note that in the erect position
there will be a distinet ANTERIOR CONVEXITY, 80 much so that the
spines of the third, fourth, and fifth will be only with diffieulty
made out, The considerable mobility of this part of the spine
in comparison with other regions will be another striking fact,
and any rigidity not dependent upon a voluntary though un-
econscious contraction of the cervieal musecles suggests a thick-
ened ligamentous condition. Rolling the head from side to
side, showing a difference in the comparative AMOUNT OF ROTA-
T10N, is a method of value to determine the lesion. The FLEXION
of the head strongly forward on the chest should not be asso-
ciated with much discomfort in the average individual. 1f the
latter be produced lesion is indicated. This same method should
throw the vertebra sufficiently posterior, to enable one to detect
the spines with the exception of that of the atlas. In most cases
the spinous, the transverse, and the articular rrocEssEs of the
vertebra can be made out without great difficulty. It is usually
stated that the rudimentary spine of the first cervical cannot be
detected. Yet if sufficient care be taken with reference to a
preliminary relaxation, THAT PROCESS CAN BE DETECTED in not
a few cases. By gradually insinuating the finger in the depres-
sion between the oceiput and the spine of the axis after a prelim-
inary relaxing treatment, the spine will be felt as a definite tuber-
cle deep within the tissues. But in most cases reliance must
be made on the TRANSVERSE PROCESSES and the surrounding tis-
sues for the determination of the situation and condition of the
atlas. The transverse processes are detected between the angle
of ‘the jaw and the mastoid process of the temporal bone, vary-
ing within rather wide limits with individuals. In most cases
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they are easily detected, but in a few there may be considerable
difficulty in locating them, owing to the condition of the tissues
and the development of the processes. It would seem that the
transverse processes of the atlas, more than the similar processes
of others, are subject to great wvariation in relative POSITION,
S8IZE, AND sHAPE, Not only that, but in half the cases examined
there will be a difference in size, perhaps in shape, between the
two processes of the same atlas. Hence the physician should
be on his guard against a hasty judgment with reference to the
condition of the atlas.

All things considered, the most satisfactory position for ex-
amining the atlas is the horizontal one with the examiner stand-
ing at the head of the table. Applying the surface of the index
fingers gently on either side underneath the angle of the inferior
maxillary, careful pressure is exerted toward the median line.
In most eases the fingers will soon come in contaet with the ends
of the processes. If they are not immediately felt TAKE TIME
and allow the fingers and tissues to become accustomed to each
other, then with careful exploration in all directions the pro-
cesses will be detected. In some cases they will be found rather
UNDERNEATH or even behind the mastoid processes. In others
they will be forward and aBOVE a line passing through the most
prominent part of the angles of the inferior maxillary. In many
cases they stand out on a LEVEL with the mastoid or the jaw,
while in others they are so DEEPLY SITUATED as to be reached
only with difficulty. By comparison of the ends of the frans-
verse processes on either side with the mastoid, maxillary and
other points of prominence, it can be determined whether there
be a lateral, a twisted, a tipped, or otherwise distorted condi-
tion. Examine along the POSTERO-LATERAL ARCHES of the atlas.
While these arches cannot be directly reached, the overlving
tissues will almost invariably indicate a lesion by their tender,
congested, and contractured condition. In the region of the
transverse processes TENDERNEss and density of tissue will
usually be manifest. Even in normal conditions the region of
the transverse processes iz usually rather sensitive and hence
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care should be exercised in examining the part and in forming
conclusions based on the sensory condition. In most cases
one side will present a more marked sensory disturbance, and
that side is usually the one toward which the vertebra is dis-
placed. The MmovEMmENTS that normally may take place between
the atlas and the occiput are flexion, extension, rotation, and
lateral sliding, and in case a lesion is present it may be an ex-
treme of any one or more of these. In many cases there is a
direct LATERAL condition with reference to the occiput, but an
approximately normal position with reference to the other ver-
tebre, in which case the condition is more appropriately a sub-
luxation of the oeciput. In other eases it is distorted with refer-
ence to both. A TiPPED condition is a fairly common one. This
is dependent usually on a greater muscular tension on one side
than on the opposite. A common condition is a TIGHTENED
POSTERIOR MUSCULATURE which draws the posterior arch up-
ward in close proximity to the oceiput. Or one side will be
more closely approximated and the LEvVEL be disturbed. A
TORSION is often met with. This is indicated by the anterior
position of one transverse process in comparison with a posterior
position of the other. The whole vertebra may be somewhat
ANTERIOR OR POSTERIOR with reference to the oceiput but can
go only inappreciably posteriorly with reference to the axis,
owing to the relation between the atlas and the odontoid pro-
cess of the axis. Yet it is illogical to affirm that it is absolutely
impossible. NO CHANGE 18 IMpossiBLE provided the force shall
act sufficiently long or with sufficient intensity. With reference
to the disturbance between the ATLAS AND axis, the condi-
tion is more commonly a torsion, rotation being the most mark-
ed normal movement and accounting for most of the rotation in
the cervical region. Lateral subluxations are also common,
while the other possible conditions are occasionally observed.

In examination of the axis several landmarks present them-
selves. The PROMINENT spPINOUS PROCESS whose bifid nature
15 usually easily deteeted affords much information. Care must
be exercised in forming conclusions from observation of this
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structure since because of its large size it is quite subject to vari-
ation in its growth. It is perhaps normally more developed
on the side of the body which is used the most, and hence in ex-
amination of this as in other vertebra it is always wise to inquire
if the patient be right-handed or left-handed. The TRANSVERSE
AND ARTICULAR PROCESSES afford further opportunity for ex-
amination. The former are usually found on a level with the
spinous process underneath and behind the transverse processes
of the atlas. In some cases difficulty will be encountered, but
usually the prominence iz sufficiently marked. The lesions as-
sociated with the axis are in general the same as those mention-
ed in connection with the atlas, and are detected by a comparison
of the several points of prominence of the adjacent vertebra,
with the further notice of conditions of tenderness, contracture,
and other states indicating lesion.

In examination of the third to the fifth inclusive, a few ad-
ditional facts should be noticed. In the erect position the nor-
mal individual presents an anterior convexity but in the supine
posture the curvature may be obliterated. In either position
manipulation will show marked mobility in an antero-posterior
direction. In many cases if the finger be pressed horizontally
across the spine of the fourth cervical, strong pressure of the
head back upon the finger will produce actual pinching of the
finger between the spinous processes of the second and sixth.
In the piaGNosis of lesion reliance is made upon the position and
condition of the transverse and articular processes. The former
are the more subject to normal variations in size and shape, and
hence are not as satisfactory as are the latter. Further, owing
to their irregular nature and the fact that very delicate strue-
tures lie immediately in front—the deep cervical vessels, sym-
pathetic cord, and trunks of the spinal nerves—greater care
must be exercised or harm may be done in pressing down upon
them. The row of transverse processes is noticed if pressure be
applied 1IN FRONT of the sternomastoid muscle, backward and
toward the median line, except in the lower part of the neck,
where it may be reached behind that muscle. On the other
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hand, if pressure be made behind the sternomastoid, forward
and toward the median line, the row of articular processes will
be felt. The articular processes—less noticeably the transverse
—appear as a RIDGE OF BONY TISSUE presenting regularly dis-
tributed prominences. The latter represent the junection of
two adjacent processes. It is at these points that prominence
and pain will be most noticed if lesion is present. Then by refer-
ence to the other considerations of the lesion judgment may be
made respecting the nature of the part under suspicion. The
depth, antero-posteriorly of the PHARYNGEAL cAvITY, is a point
of interest in diagnosis of antero-posterior swerves of the cer-
vical vertebrz, the posterior wall of the pharynx being formed
of the bodies of the upper cervicals overlaid with connective,
muscular, and mucous tissue.

The sixth cervieal is noticeable because of close approxi-
mation of its spinous process to the superior surface of that of
the seventh. The seventh is detected by its prominent spine,
which though usually stated to be less, is often equally as pro-
truding as the spine of the first thoracic. The TRANSVERsSE
prOCESS of the seventh is usually felt just above and a trifle in
front of the junection of the first rib with the transverse process
of the first thoracic. In many individuals a considerable mass
of muscular and other tissue in this region makes its detection
somewhat difficult. By reference to the spinous process of the
seventh which is on a slightly lower level, aid will be given. Ro-
TATION AND FLEXION of the head on the neck in various ways
will assist in determining the distinction between the spine of
the last cervical and the first dorsal. Owing to the greater
amount of tissue associated and the articulation with the rib,
there is noticeably less movement between the first and sec-
ond thoracic than between the last cervical and first thoracie.

ADJUSTMENT OF CERVICAL VERTEBR.E.

The general principles underlying the adjustment of the
bony lesion have been referred to in a previous section. Briefly
thev are EXAGGERATION of the lesion, ROTATION and PRESSURE
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upon the part. In many cases a preliminary relaxation is ad-
visable, while in a few relaxation may be the only treatment
necessary. In general acute cases require more relaxation than
do those of a chronie nature. Personally, in most cases of the
latter, the author gives but little attention to preliminary re-
laxation, but often FoLLows the direet vertebral treatment by
a quiet soothing pressure. In the average chronic case a slight
movement, of the vertebra toward its normal position is all that
is desired, and that can be sufficiently accomplished without
previous relaxation. At most the preliminary treatment will
be only temporary in its effect on the muscle and as soon as the
relaxive process is withheld the muscle again begins to contract.
Note that A ¢HRONIC CONTRACTURE IS USUALLY DIRECT EVIDENCE
OF A DEEPER LEsIoN and that lesion is one that is shutting off
normal interchange between the muscle and is sources of supply
or channels for drainage. The relaxive treatment applied after
attempts to adjust the deeper parts is for the PURPOSE of over-
coming any excess of contracture or irritation that has arisen
because of the stimulus from treatment.

A few specific cases will be given to illustrate the principles
back of all movements designed to correct cervical disorder.
A right lateral atlas is diagnosed. With patient on his back the
physician stands at the head of the table with the fingers of
each hand similarly disposed, clasping the tissues along the re-
gion of the POSTERO-LATERAL ARCHES of the atlas; at the same
time the thumbs may be placed on the transverse processes.
ExAGGERATING the lesion by thrusting with the left hand directly
to the right the tissues overlying the lateral arches; at the same
time the head of the patient is pressed against the abdomen of
the physician with sufficient force to give steadiness of move-
ment. Then with exactly the REVERSE PROCESS pressure is ap-
plied over the right lateral arch and rotation is effected by move-
ment of the hands and body of the physician. Do not, in ex-
aggeration of the lesion, merely bend the head in the direction
opposite to the displacement as that will tend to DIFFUSE THE
EXAGGERATION over a larger area. [urther, except in obsti-
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nate cases, DO NOT USE MUCH PRESSURE UPON THE TRANSVERSE
rroOCESSER. This region is always tender and in lesion condi-
tions is considerably so, hence the pressure may cause enough
irritation to result in inereased tightening of tissues. In nearly
all cases enough lateral pressure for the purpose can be exerted
on the lateral arches whose sensory condition will not be so dis-
turbed.

Another method which has certain advantages is applied
with the patient in'the same position and with the exaggeration,
rotation, and pressure produced in the same way except that
one hand of the physician with fingers on one side and thumb
on the opposite clasps the postero-lateral arches; with the other,
which is placed upon the crown of the head, manipulation is
made for purposes of rotation. Or with the head of the patient
against the abdomen of the physician, the free- hand grasps the
chin for the purpose of manipulation and rotation. In all of
these movements pressure is exerted downward upon the head
in the direction of the axis of the spinal column in order to keep
the muscles and other tissues as lax as is possible, although the
treatment may be FINISHED by slight longitudinal traction. This
latter movement should not be used with too muech force and
should be a straight pull, not a jerking or twisting movement.

The same principles as the foregoing may be employed to
advantage with the patient in the sitting posture. With the
forehead of the patient resting against the chest of the physi-
cian the upper cervical tissues may be clasped by the fingers
on either side of the atlas. Then by the chest and hands to-
gether and assisted by application of the chin of the physician
to the erown of the patient’s head, rotation and movement can
be effected in any direction. Or with the patient sitting ereect,
the physician standing at the side places one hand on the crown
of the head for purposes of rotation, while with the other the
cervical tissues are clasped in the usual manner. In case of a
twisted atlas some pressure may be applied to the transverse
process in the direction to effect restoration; while in ANTERIOR
LESIONS it may be necessary to get the fingers somewhat in front
of the processes to exert a backward pressure. Bending the head
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strongly forward and pressing downward, while at the same
time working the part from side to side in many cases effects
an adjustment of the anterior condition.

All of these various treatments can be easily applied and
with equal or greater success to other of the cervical vertebra,
Owing to their less obstructed situation direct pressure may be
gotten upon most parts of the bones and hence pressure may be
exerted without hindrance in the direction the part should go
in order to reassume its normal position. In most cases it will
not be necessary or advisable to exert pressure upon the trans-
verse processes. The articular and spinous processes and as-
sociated tissue being sufficiently prominent, the part may be
moved at will. Strong but careful roTaTion of the head to
either side is of advantage not only in detecting wvarious lesion
conditions but also in overcoming the deep ligamentous or mus-
cular thickenings. FreExion of the head on the chest will tend
to draw any of the cervical vertebra in a posterior direction.l
This will be more true with reference to the sixth and seventh
cervicals to which the ligamentum nuchs is more directly at-
tached; if at the same time lateral pressure be applied to the
spinous process alternately in each direction these vertebre can
be wvery considerably affected.

THe InFErRIOR MaXILLaArRY BonE.

The inferior maxillary is a structure deserving more notice
from the osteopath than its apparent funetions would seem to
justify. By virtue of the close relations existing between the
articular struetures of the condyle, and certain important nerv-
ous, muscular, and glandular structures, it is often found as-
soclated In a causal relation with wvarious local disorders. In
making the examination the two general principles already re-
ferred to should be remembered, examining the part during
functional activity and functional rest. The normal move-
ment of the bone is & complex one involving several sets of mus-
cles, the elements of the movement being a vertical, a lateral,

1. See Fig. 22,

17
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and an antero-posterior change in position. In examining the
part in activity the patient should lie supine upon the table with
the physician standing at the head. Then directing the patient
to open and close the mouth note should be taken to see if the
mid-point of the chin pEviaTEs from the median line. In nu-
merous cases it will be seen on opening the mouth to swing to one
side, which usually indicates a difference in the tension of the
muscular or ligamentous structures between the two sides, the
deviation being TOWARD THE SIDE OF GREATER TENsSION. This
usually depends on a pathological condition of the tissues on the
side of greater tension but in occasional cases the lax articula-
tion is the abnormal one. If now the fingers of the physician be
inserted deeply behind the ascending rami the greater tension
of the one side will become quite apparent. During the process
of movement of the jaw note should be taken of the sounDs
quite often produced in the articulation. These sounds are sim-
ilar to those produced by pressure on the ribs at the transverse
articulations or in the cervical vertebre on rotation of the head.
In many cases they are heard only on one side and that the side
of greater laxity. In others the sound seems to be produced
equally on the two sides and in most cases is more marked in
those individuals whose other articulations are unusually lax.
In many cases of these the condition would seem to be a normal
one, at least in so far as other evidence of disorder iz concerned.

The lesions associated with the inferior maxillary consti-
tute simple TENsION conditions of the articular struetures and
partial or complete LuxaTionNs of the bone on one or both sides,
The movement of the articular surface of the condyle upon that
of the temporal bone is a complex one. One movement con-
sists in a simple sliding forward of the condyle to the anterior
part of the articular surface which terminates upon the postero-
inferior part of the articular eminence. In some cases of lesion
it would seem that the condyle on one or both sides were resting
DIRECTLY UPON THIS EMINENCE. In other cases the subluxa-
tion consists in a LATERAL SLIDING of the bone as a whole. In
these two types the part is presumably held in its abnormal



CERVICAL LESIONS, 251

position by musecular and ligamentous contracture. In a com-
PLETE DISLOCATION the condyle rests upon the articular eminence,
or more or less completely in front of it, in which case the mouth
is foreibly prevented from closing. Where the dislocation is a
UNILATERAL one the symptoms are not so marked and there is
more or less possibility of movement. It is with the subluxations,
however, that the osteopath has most to do.

The treatment of the inferior maxillary usually resolves
itself, in the case of the slight subluxations, into overcoming
the tightened muscular and ligamentous conditions. This means
that in many cases definite lesions are present in the upper cer-
vical region, which eause the disturbance of the nutrition of the
articular structures. It is often sufficient to make use of a few
so called sPECIFIC TREATMENTS grouped under the general term
“gpringing the jaw.” The articulation can be affected by hav-
ing the patient OPEN THE MOUTH AGAINST RESISTANCE. This is
accomplished satisfactorily in the following manner: The physi-
cian standing at the head of the table places the palms of the
hands on the malar eminences and with the fingers grasps the
point of the chin; then holding the mouth closed the patient is
directed to open it. The articular structures will thus be loosened
through the action of a LEVER OF THE THIRD CLASS in which the
chin is the fulerum, the resistance of the articular structures, the
weight, while the power is applied through the digastric and other
muscles passing from the hyoid bone to the horizontal ramus of
the jaw near its anterior extremity. FPlacing a dense substance
between the molar teeth and then approximating the incisors
by pressure upward on the chin produces a similar effect through
4 LEVERAGE OF THE FIRST cLass. A third method producing
similar results consists in cloging the mouth against resistance.
In this movement the fingers of the physician are inserted while
the patient’s mouth is open, into the depression in front of the
auditory canal caused by the lowered condyle. The patient is
then directed to close the mouth. Owing to the painfulness
of the treatment the author is personally OPPOSED TO 1TS USE.
Another method, in which opening the mouth against resistance
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" is employed, forces the condyle upward and forward. In this
the movement is similar to the one first deseribed except that
the fingers are applied NEAR THE ANGLE of the jaw or at least at
a point posterior to the insertion of the muscles that depress
the bone.

Among the effeets of these various forms of inferior maxil-
Jary lesions are NEURALGIAS associated with branches of the
fifth cranial with which the articulation and other parts of the
jaw are in connection; EARAcHES are common effects of sub-
luxated conditions of the bone; THROAT AND TONSIL disorders
are often noted, while disordered conditions of the PAROTID GLAND
may result, owing to its approximation to the ascending ramus.
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CHAPTER XIL.

CERVICAL LESIONS—EFFECTS.

The disordered states that by observation have been found
to depend on cervical lesions are extremely numerous and varied.
It is theoretically if not practically true that any organ or tissue
of the body may be made to suffer by interference in this region.
It is not the purpose of this section to speak of all possible condi-
tions, but those more commonly found and which present a rea-
sonable relation to the known anatomical and physiological facts
in connection with the region.

EfFEcTs FrROM DIRECT PRESSURE.

In a previous section several ways were specified in which
a lesion may affect an organ, viz., by direct pressure upon it,
or impingement on artery, vein, lymphatie, or nerve mechan-
ism associated with it. Through these several media the cer-
vical lesion produces its effects. Few definite organs are closely
enough associated with the cervical structures to suffer from
direct pressure but those few are of no inconsiderable import-
ance. It is stated that the spinal cord may suffer from direct
pressure in case of a luxated vertebra. Manifestly such a case
must be rare, since a lesion sufficient to reach through the pro-
tecting coverings of the cord must be in the nature of a complete
dislocation of the vertebra. It is known that there are such
cages, several of which have been treated by osteopaths and with
success. A condition so severe must be profound in its effects,
and such is true of the observed cases, a complete or partial
paralysis resulting in the parts supplied from the cord below
the lesion. The old school physicians recognize such possi-
bilities. Hilton instances a case or two where by a diseased or
weakened condition of the ligaments supporting the odontoid,
that process was allowed to fall back producing more or less
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direct pressure upon the cord. In these cases a fatal termina-
tion followed. It is stated that in death from hanging the effect
comes from the foreible rupture of the supporting ligaments of
the odontoid which causes the latter to exert direct pressure upon
the cord. It is not difficult to conceive of a LESS INTENSE RE-
SULT TO FOLLOW A LESS SERIOUS WEAKENING of these same con-
necting structures from faulty nutrition; but in such cases it
is more reasonable to assume that the effect follows because of
impingement, not directly on the cord, but on the vascular
and other structures which are concerned in keeping the cord in
a normal condition of metabolism. |

The thyroid gland may suffer from an anterior erowding of
the lower cervical region, thereby putting the adjacent tissues
on tension and irritation. The sympathetic ganglia may suffer
in like manner from vertebral, ligamentous, or muscular lesion.
A discussion of the latter more properly comes under another
section for which it is reserved.

ErFEcTs FROM VascULAR OBSTRUCTION.

Among the effects of cervical lesions many are readily ex-
plained by reference to the obstruction of arteries, veins, and
lymphatic vessels which conneet with the various organs. Among
these the carotid, vertebral, and thyroid arterial systems with
their associated venous and lymphatic channels will be dis-
cussed at some length.

The carotid artery passes from the cervico-thoracic junc-
tion behind the articulation of the sternum with the clavicle
upward toward a point midway between the angle of the in-
ferior maxillary and the mastoid process of the temporal bone,
dividing on a level with the superior margin of the thyroid car-
tilage and fourth cervieal vertebra into the EXTERNAL branch
which passes on to supply the extra-cranial structures, and the
INTERNAL which, passing through the carotid canal, is distrib-
uted to the warious intra-cranial structures. In its cervieal
course it lies between the sternomastoid, sternothyroid, sterno-
hyoid, omohyoid, and platysma myoides on the external as-
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pect, and the sealenus anticus and longus colli museles, the
trachea, larynx, thyroid gland, esophagus, and pharynx on the
posterior and internal aspects. It will, then, be more or less
SUBJECT TD OBSTRUCTION by contracture or other abnormal con-
dition of one or more of these various structures. Note should
be taken of the fact that a lobe of the thyroid gland often over-
lies the artery and in enlarged and hardened states of that organ
it may offer serious impediment to normal flow. By virtue
of 4 NARROWED CERVICO-THORACIC JUNCTION serious hindrance
to the flow from the deeper arteries from which the ecarotid
arises may be caused, with not only a disorder in the parts sup-
plied by its branches but also impairment of the integrity of the
HEART'S AcTION. The further distribution of the branches of
the external carotid in and among the muscles and other strue-
tures of the face and infra-maxillary region gives rise to nu-
merous possibilities of impairment of blood flow when those strue-
tures are in a condition of lesion. The corresponding vENoUs
AND LYMPHATIC VEsSELS are similarly disposed with reference
to the structures involved in lesion, and hence interference with
lymph supply and venous drainage may produce numerous
dizsorders resulting from congestion and infiltration of the vari-
ous organs. Hence, various disorders dependent on venous
congestion and arterial angemia may result from contracture
and other forms of lesion associated with the cervical region.
These may be in relation to any part to which the vascular strue-
tures are distributed; eve and ear affections, headaches depend-
ent on cranial congestions or ansmias or on similar conditions
of the scalp; facial eruptions, hair malnutrition; disease of the
throat, the nasal passages, and the deep and superficial struc-
tures of the neck, especially the upper part. Notice that in
general the venous and lymphatic vessels accompany the arterial
trunks and hence ANY LESION SUFFICIENT TO INVOLVE ONE WILL
BE LIKELY TO INVOLVE THE OTHERS, so that the total ill effect
will be greater in the part than would result from obstruction
to a single one of the systems. For instance pressure exerted
by the tightened structures in the region of the jugular foramen
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will likely affect the branches of the earotid artery and tribu-
taries of the jugular vein with a resulting condition of intra-
cranial arterial an®mia and venous hypersmia. Note further
that THE PRESSURE WILL AFFECT THE VENOUS FLOW MORE MARK-
EDLY THAN THE ARTERIAL, owing to the more yielding nature of
the venous wall; hence while the arterial blood will not enter
the cavity with sufficient rapidity to maintain normal nutrition, it
will pass inward more rapidly than the venous blood ean re-
turn, with the result that a venous congestion will be added to
the arterial ansmia.

The second of the vascular systems likely to suffer from cer-
vical lesion is the vertebral. The vertebral artery, arising from
the subelavian, passes upward and outward to enter the foramen
in the transverse process of the sixth cervical vertebra, from
whence its course is through the similar foramina of the other
vertebre. After passing through the foramen of the transverse
process of the atlas it passes backward and inward BETWEEN
THE MARGIN OF THE FORAMEN MAGNUM AND THE ARCH OF THE
ATLAS, AND BEHIND THE ARTICULAR SURFACES, IN CLOSE ASSO-
CIATION WITH THE OCCIPITO-ATLANTAL LIGAMENTS. From thence
it pilerces the dura mater and arachnoid, dividing to send a
branch upward to assist in the formation of the cirele of Willis,
and others downward to supply the cord throughout its whole
“extent. During its course the artery is SUBJECT TO LESION
from wvarious structures. Before passing into the foramen in
the process of the sixth cervical it lies between the longus colli
and sealenus anticus musecles. Chronic contractures of these
structures may reasonably produce disturbance of the blood
flow. During its progress through the cervical foramina it is
subject to lesion by distorted osseous and ligamentous strue-
tures. In the region of the atlas, it is in contaet with the super-
ior oblique muscle and as it passes over the arch of the atlas
in company with the occipital nerve is subject to pressure by
tightened conditions in that region which elevate or otherwise
distort the first cervical or disturb its relations with the occiput.
It is stated by Quain that in extreme rotation of the head the
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artery is put upon the stretch and is compressed on the side
from which the head is turned. Under normal conditions this
of course will not affect the blood flow for a sufficient time to
result in disorder, but in chronic thickening of the structures
and marked displacements it is not unreasonable to assume a
considerable possibility of harm.

Branches from the vertebral artery pass off laterally and
constitute the intervertebral system. These pass into and
through the intervertebral foramina to supply the spinal cord
and its surrounding structures including the general spinal col-
umn. Hence thickened ligamentous and muscular conditions
as well as the common subluxations of the vertebrs may easily
interfere with the interchange in this region. Other branches
pass to supply the deep cervical muscles and other soft tissues
and thus are subject to pressure from abnormal states of these
structures. The veins of the intervertebral system, while differ-
ing in size and number from the arteries, are in general dis-
tributed with the arteries and will be alike affected, produc-
ing, with reference to the blood supply of the various parts,
the condition opposite to that produced by interference with
the arteries.

~ In general, lesion to the vertebral system will affect the
following structures: the intra-cranial structures supplied by
the circle of Willis, and some parts of the cerebellum and medulla;
the spinal canal inecluding the spinal column with connecting
tissues and the enclosed nervous structures; the deep tissues of
the neck posteriorly. The effects that may result from inter-
ference with the several parts of this vascular system are ex-
tremely uncertain, numerous, and varied. Especially is this
true where the disturbance affects those branches which supply
the CENTRAL NERVOUS SYSTEM. For as already briefly discus-
ed, the effects from a disturbed metabolism in the nerve cells
within the cord are subject to laws but few of which are known,
and in any given case NO PROPHECY CAN BE MADE AS TO THE
NATURE OR EVEN LOCATION OF THE EFFECT THAT MAY RESULT
FROM AN ANEMIA OR A HYPEREMIA OF A PART OF THE SPINAL
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corp. With reference to the branches distributed to the mus-
cles of the posterior cerviecal region, the same considerations
hold, regarding the application of HART'S EXpPLANATION of ef-
feets from contractured muscles, as were discussed in connec-
tion with the spine. Here these muscles by contracture may
cause a secondary congestion in the branches that pass to the
cervical part of the spinal cord, since the blood supply to the
intervertebral structures and to the muscles are from the same
arterial branches.

A third system of vessels likely to be involved from cer-
vical lesion is the thyrold, also coming from the subelavian. The
inferior thyroid branch passes upward from the thoracie eavity
into the deep fissues of the anterior cervieal region, lying in
front of the longus colli musele and the transverse processes of
the vertebrz, to be distributed to the thyroid gland, trachea,
esophagus, and deep muscles of the antero-lateral aspect of the
neck. The other branches from the thyroid axis supply various
structures in the cervico-thoracic region. The veins associated
with this system ultimately pass with the innominate, but those
in connection with the thyroid gland are of special importance,
Of these the inferior thyroid is the most important, the middle
and superior being small and less subject to lesion. Dr. Still
emphasizes the importance of the inferior thyroid in condition
of GOITRE, in which the closeness of the tizssues at the cervico-
thoracic junction may impair the flow of blood from the thy-
roid gland. These structures lie in close relation to the sterno-
mastoid, the sternohyoid, and sternothyroid museles, and hence
contracture of these may more or less seriously obstruct venous
drainage of the parts.

ErrFecTs on CrRANIAL NERVES.

The fifth cranial nerve, being distributed to the facial strue-
tures and issuing from the cranium in regions well protected, is
not directly subject to cervical lesion in any marked degree.
A few branches distributed to the INFERIOR MAXILLARY ARTIC-
ULATION and to a few other structures in the lower facial region
may be directly irritated by superior cervieal contracture or in-
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ferior maxillary luxation. Through contractured conditions of
the facial muscles disordered conditions of the nerve are quite
common. Secondarily, the nerve is often involved in disorder
because of nutritional disturbances of the GASSERIAN GANGLION
or of its central origin, dnd through its numerous close connec-
tions with the ascending branches of the superior cervical gang-
lion of the sympathetic. The nerve as a whole may be con-
sidered the most important of those associated with the head
and face, being distributed in large part to the eye and its ap-
purtenances, the ear, the nose, and the mouth. These strue-
tures derive their sensory capacities from the fifth, while motor
filaments are distributed to the muscles of mastieation. NEuv-
RALGIAS associated with the various branches of the fifth are
common disorders dependent on inferior maxillary and super-
jor cervical lesions. While through the vasomoror fibres that
it carries, having received them from the sympathetic, it is often
accountable for congestive and secretory disturbances of the
eve and other cephalic organs. The relations between this nerve
and the sympathetic system will be discussed more in detail
in the section on the sympathetic nerves.

The seventh or faelal nerve is the prineipal motor nerve to
the face, and hence lesions affecting it produce spasms and par-
alyses of the facial muscles. BELL's PARALYSIS is a typical
example of the latter, in which most of the muscles of one side
of the face are more or less completely paralyzed. This nerve
is subject to lesion at its exit from the STYLOMASTOID FORAMEN,
which is in sufficiently close relation to the inferior maxillary
structures and transverse process of the atlas to be affected by
disordered conditions of the muscles and connecting tissues of
those regions.

The glosso-pharyngeal nerve is subject to lesion at its EXIT
FROM THE SKULL and in the eourse of its distribution to the tongue,
pharynx, ear, and parotid gland, to which it furnishes fibres
of various funetions. It is sENsORY to most of the structures
named, MoTOR to the stylo-pharyngeus and middle constric-
tor, SECRETORY AND VASO-DILATOR to the parotid gland. Pass-
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ing from the skull in company with the tenth and eleventh
cranials it courses downward in front of the transverse process
of the ATLAs, then passes deeply in relation to the styloid mus-
cles and the hyo-glossus. In these situations it is subject to
lesion from atlas disorders or contractures in the anterior upper
cervical areas.

The tenth or vagus is one of the most important of cranial
nerves, from its wide distribution, its diversity of function, and

Ri MASTOID
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Fia. 23.- —Showing relation between transverse process of atlas and the
Oth, 10th and 11th cranial nerves.

its relation to various structural parts which may act as an irritant.
Atras lesions are often found to disturb its function. The
nerve passes down in front of the transverse process, and hence
subluxated conditions of that strueture, either by direct pres-
sure or through the production of congestion and thickenings
of adjacent and related tissues, will more or less markedly in-
terfere with its condition. It then passes down the side of the
neck in the common sheath of the nerve, carotid artery, and
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internal jugular vein, underneath the anterior border of the
STERNO-MASTOID AND OVERLYING THE DEEP CERVICAL MUSCLES.
In this region it is subject to pressure from osseous subluxations
and muscular contractions sufficient to produce disturbance. In
this region, too, it may be reached more or less directly by pressure
against the anterior part of the sternomastoid, or in the lower
cervical region, by reaching underneath the tissues from in front
and pressing inward, backward, and outward. In its cErvIicO-
THORACIC CcOURSE it and its larvngeal branches are subject to
irritation from a tightened condition of the inferior cervical
structures and from a narrowed SUPERIOR OPENING of the thorax.
A very common disorder, a light hacking coucH, is often de-
pendent on such a crowding of these tissues which keeps up an
irritation to the inferior laryngeal branches. The effects which
may follow from lesion acting upon this nerve by the cervical
disorders are most numerous and varied. It must be borne in
mind that the vagus is in reality a bundle of nerves and is asso-
ciated with nearly every type of function. It is afferent and
efferent, motor, sensory, vasomotor, eardiac inhibitor and pos-
sibly augmentor, secretory and trophic. Any one or more of
a large number of structures may suffer from its disturbance.
As suggesting its importance in this connection a summary of its
functions and distribution may be quoted from Quain: “The
pneumogastric nerve conveys motor fibres to the voluntary mus-
cles of the soft palate (with the exception of the tensor palati),
pharynx, and larynx, these being in part at least derived origin-
ally from the spinal accessory; to the unstriped musele of the
alimentary eanal—esophagus, stomach and intestine (with the
exception of the rectum), and of the air passages—trachea, bronchi
and their divisions in the lungs. Sensory fibres are furnished to -
the pharynx, esophagus and stomach, to the larynx, trachea
and bronchial ramifieations, as well as to the dura mater, the
external ear, and the pericardium. The vagi also supply nerves
to the heart, both efferent (inhibitory—also received from the
spinal accessory) and afferent (depressor), and possibly inhib-
itory dilator fibres to the vessels of the intestine. Lastly,
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pneumogastric fibres pass, either directly or through the solar
plexus and its offsets, to the liver, pancreas, spleen, kidneys, and
suprarenal bodies. Each pneumogastric nerve is connected with
the following cranial nerves—the spinal accessory, glosso-pharyn-
geal, facial, and hypoglossal; also with some spinal nerves; and
with the sympathetic in the neck, thorax, and abdomen.”

In accordance with this distribution and funetioning there
are found disorders of the RESPIRATORY TRACT—sensory irrita-
tions with cough, excessive mucus secretion, muscle constrie-
tions in the bronchial walls as in asthma, respiratory arhyth-
mia dependent on the fact that afferent impulses by way of
vagus fibres aid in regulation of the respiratory center in the
medulla; of the ALIMENTARY TRacT—sensory disorders, undue
vomiting tendencies with occasionally a deficiency, secretory
disturbances of the glands associated with the traet, disturb-
ance of motion by virtue of its motor fibres to the visceral walls
producing constipation or diarrheea (undoubtedly rare), con-
striction or dilation of the stomach; of the vAsCcULAR BYSTEM,
through interference with the inhibitory funetion of the nerve on
the heart musele, and vasomotor funetion to the coronary arteries,
the impairment of afferent impulses by way of the depressor
nerve to the vasomotor center in the medulla and dilator fibres
to vessels of the alimentary wall; of other SYSTEMS OF NERVES
with which the vagus is connected, including the centers in the
central nervous system upon which the nerve probably exer-
cises a greater or less controlling influence.

The eleventh or spinal aeceessory is another nerve which
is subject to the same lesions in the superior cervical region as
the ninth and tenth. This nerve after passing from the fora-
men with the others named, immediately perforates the sTERNO-
MASTOID and passes across the posterior triangle of the neck
to be further distributed to that musele and the TraPEZIUS.
Tightened conditions of those muscles may affect it and possibly
reflexly affect others. This nerve is in large part a spinal nerve
gince it arises largely from offshoots from the upper five or six
segments of the spinal cord to pass upward through the foramen
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magnum and be distributed with its own peripheral fibres and
with those which pass to the pneumogastric. It is believed by
some to carry from this region of the cord fibres which corres-
pond to those which make up the wHITE RaMI of the sympathetic
in other parts of the cord.

The twelfth or hypoglossal issues from the anterior con-
dylar foramen, and from this point is subject to lesion from tight-
ness in the region as it passes to supply the tissues of the tongue
and of the hyoid struetures, as well as in the region in which it
gives branches to join with those of the sympathetic and upper
spinal nerves. Disorders directly traceable to lesion of this nerve
are apparently not at all numerous or important.

EFFECTS ON SPINAL NERVES,

Of the nervous structures that may be interfered with by
cervical lesions are the eight spinal nerves, the fifth, seventh,
ninth, tenth, eleventh, and the twelfth cranial nerves, and the
cervical sympathetic system, including the superior, middle,
and inferior cervical ganglia with their branches and connect-
ing cords.

The ecervical spinal nerves, with the exception of the first
and second, pass from the spinal cord through the intervertebral
foramina and divide into anterior and posterior branches which
supply corresponding portions of the cervical tissues with fibres
of a MoToR AND sENsORY function. The first or SUBOCCIPITAL
LEAVES THE CORD OVER THE POSTERIOR ARCH OF THE ATLAS in
close relation to the vertebral artery, and hence, like the latter
structure, is subject to pressure between the arch and the occipi-
tal bone. The posterior division of the nerve passes into the
suboceipital triangle where it supplies numerous of the adja-
cent structures lying in close relation to the reeti, obliqui, and
complexus museles. Tightened conditions of these structures
may produce various disorders of a sensory or motor nature
from interference with the normal aetivity of this nerve and its
segment of the spinal cord. The sECOND CERVICAL NERVE with
its principal branch, the great occipital, passes from the spinal
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canal between the posterior arch of the atlas and the laminz of
the axis. It passes upward across the inferior oblique muscle
through the complexus and trapezius to reach the back of the
head whose superficial structures it supplies over a considerable
area. Occipital HEADACHES in numerous cases seem to be de-
pendent upon a erowded condition of this nerve in its superior
cervical course. The posterior branches of the other cervical
nerves are distributed in association with the deep cervical tis-
sues where they may be irritated by the posterior cervical mus-
cles, or on the other hand cause disturbance of the latter.

The anterior divisions of the cervical nerves form the cer-
vieal plexuses. The upper four which form the cervical plexus
proper pass out, with the exception of the first, FROM BETWEEN
THE INTER-TRANSVERSE MUSCLES, lying in relation with the
upper portion of the scalenus medius; the first of the anterior
branches emerges in close relation to the recti muscles. The four
branches joining in various ways, form the cervieal plexus which
as & whole lies upon the sealenus medius and the levator anguli
scapule muscles and beneath the sternomastoid. Hence in
their deeper and superficial relations they are subject to lesion
from pressure by contraction of these various structures. These
nerves, carrying sensory and motor fibres, are distributed to the
skin and muscles of the cervical and cephalic regions, and send
a few branches to the upper thoracic tissues, forming one nerve
of special importance, the PHRENIC, which passes to the diaphragm
and other structures. Descending from its roots of origin, the
phrenic passes across the front of the scalenus anticus, behind
the sternomastoid, sternothyroid, and sternohyoid muscles.
In the cervico-thoracie region it is therefore subjeet to lesion
from bony and musecular conditions.

The lower cervical nerves, by their anterior branches, emerge
from between the scaleni muscles, and lying upon these form the
brachial plexus which, passing under the superficial tissues at
the base of the neck, courses over the first rib and underneath
the clavicle to supply the arm, shoulder, and cervico-thoracic
regions with sensation and motion. Distorted conditions of
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the lower cervical in the regions of the roots of the these nerves,
muscular contractures in the cervico-thoracic area, and narrowed
costo-clavicular spaces may produce disorder of one or more
parts of the plexus with a resulting weakness of the arm.

In general the effects of lesions upon the ecervical spinal
nerves are muscular contractures, sensory disorders, and numer-
ous other conditions near and remote, dependent upon a dis-
turbed activity of the segments of the cervical portion of the
spinal cord. Especially would this seem to be true of the upper
cervical lesions which, disturbing the metabolism of the upper
part of the cord, may seriously interfere with the activity of the
centers in the MeEpULLA. In all probability it is by lessening
the irritation to the medulla through the medium of the sub-
occipital nerves that treatment in the suboceipital region in
numerous cases lessens general nervous distress, wvasomotor
irregularities, and cardiac disorders. '

EFrrFeEcTg ON THE CERVICAL SYMPATHETIC.

The cervieal part of the sympathetic system consists of
the three cervical ganglia and their connecting cords, branches
to the spinal nerves, ascending fibres from the superior ganglion,
connecting fibres to the thoracic ganglia, and rami efferentes
that pass to aid in formation of the cardiac, esophageal, pharyn-
geal, and minor plexuses in the cervical areas.

The superior cervical ganglion is the largest of all the cord
ganglia, being three quarters to one inch in length and an eighth
to a fourth of an inch in diameter. It is presumably a fusion of
several ganglia, often being constricted and usually connected
with the UPPER FOUR SPINAL NERVES. It lies in front of the
transverse processes of the second and third cervieal vertebrze
upon the RECTUS ANTICUS MaJOR muscle in a net-work of con-
necting structures behind the internal carotid artery. Its as-
CENDING BRANCHES pass to supply the internal carotid artery,
forming in the ecranium the carotid plexus, and with other branches
the cavernous plexus. From these plexuses the FoOLLOWING
STRUCTURES are supplied: filaments to the Gasserian ganglion

18
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of the fifth cranial; to the third, fourth, fifth, and sixth cranial
fibres; by the large deep petrosal nerve to aid in formation of
the Vidian; to the tympanic plexus; to the ciliary ganglion from
whence fibres pass to the eye; and to the pituitary body. LaTER-
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Fi6. 24.—Diagram of cervical sympathetic.

AL BRANCHES of the ganglion are given off that aid in the forma-
tion of the PHARYNGEAL and LARYNGEAL plexuses, from which
fibres pass to the mucous membrane and other tissues and make
connection with the superior and external larvngeal nerves. A
few filaments pass to aid in formation of the EsoPHAGEAL plexus
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distributed to the mucous lining of the esophagus. Other lat-
eral branches are given off which unite to form the upper car-
p1AC NERVE of the sympathetic which passes down, lying in front
of the longus colli muscle, from whenece it passes into the thorax
to join the cardiac plexus, giving off in its course branches which
connect with the other cardiac nerves and the pNEUMOGASTRIC
with its inferior laryngeal branch, and giving off a filament to
the inferior THYROID artery to be distributed to the thyroid gland.
Other lateral branches pass to the EXTERNAL CAROTID ARTERY—
which are distributed with its branches to the submaxillary, otie,
and geniculate GANGLIA.

The middle cervical ganglion is occasionally absent and
when present i1s the smallest of the cervical ganglia. It lies
upon the tissues in front of the transverse process of the sixth
cervical vertebra and is connected with the FIFTH AND SIXTH
spinal nerves. Its lateral branches pass to the INFERIOR THY-
ROID ARTERY to supply the thyroid gland, and make connec-
tion with branches of the pNEUMoGAsTRIC and fibres from the
superior cervical ganglia. Other fibres form the MIDDLE cAR-
DIAC NERVE.

The inferior cervical ganglion, lying upon the connective
tissue associated with the junction of the FirsT RIE With the
body of the wvertebra, is often united with the first thoracic
ganglion. Fibres from this ganglion form the rami which con-
nect with the TWo LOWER CERVICAL nerves. Lateral branches
form the LowEeR carDIac NERVE which is usually connected with
the middle. Others in company with similar branches from
the first thoracic ganglion pass to the VERTEBRAL ARTERY and
form upon it the vertebral plexus from which fibres are distrib-
uted to the various spinal nerves and to the terminal branches of
the artery. Other fibres form a loop (the annulus of Vieussens)
around the sUBCLAVIAN ARTERY from which that artery is sup-
plied with a plexus. From this latter plexus fibres are given
off which form a plexus upon the INTERNAL MAMMARY ARTERY.
Communications with the PHRENIC NERVE are made from this
plexus and from branches direct from the lower cervical ganglion.
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The connection between the cervieal sympathetic and the
spinal nerves is somewhat different from that in the thoracic re-
gion in that there are NO WHITE COMMUNICATING RaAMI. The grey
rami are, however, equally developed. Fibres arising in the cer-
vical portion of the cord and similar in all structural respects to
the white fibres of the thoracie rami, pass out with the roots
forming the spinal portion of the spinal accessory nerve, and
are distributed with branches of that nerve and with the pneu-
mogastrie and parts of the sympathetic with which the acces-
sory is connected.

Thus briefly has been given a description of the cervical
sympathetic which throws some light upon the numerous dis-
ordered conditions that result from lesions to the sympathetic
in the cervical region. It remains to take up more in detail
these various disorders.

The eye and its appurtenances are often involved in dis-
order from cervical lesions. PupiLLo-DILATOR fibres aseend
through the cervical sympathetic reaching the (asserian gang-
lion and passing to the eyeball through branches of the fifth
cranial. Occasionally disorders of the iris muscle result from
lesion affecting these. Moror FiBres to the involuntary mus-
cles of the orbit andeyelids pass in a similar manner through
the cervical sympathetic. SECRETORY FIBRES pass to the eye
by way of the branches from the fifth nerve, which may be par-
tially under controlof filamentsfrom thesympathetic. Through
the connection between the sympathetic and the third, fourth,
and sixth eranial nerves, disorders of the MUCSLES OF THE EYE-
BALL such as strabismus may result. But more important than
any of these are the interferences with the sympathetic filaments
that are concerned with the vasomoror cowpiTions of the eye-
ball and of the surrounding structures. For it is true of the eye
as of other organs that most of its disorders are associated with
a disturbance of its supply of blood. The numerous branches
from the carotid and cavernous plexuses are concerned with
regulating the supply.

The ear may suffer from an involvement of the cervical
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sympathetic. The Tympanic pLExUs which is distributed to
the inner surface of the middle ear is made up quite largely from
the filaments derived from the intra-cranial branches of the sym-
pathetic. The functions of these are not definitely ascertained
but presumably are concerned in SECRETORY, vasoMoTOR, and
in general TROPHIC activities of the muecous surfaces which line
the tympanic cavity, including the inner surface of the tym-
panic membrane and the mastoid cells. Through the regula-
tion of the size of the carotid arterioles, the sympathetic prob-
ably exercises its greatest influence upon the function of the
ear. Disorder affecting the carotid plexus, then, may produce
serious disorder of that organ.

The faucial and nasal mucous membranes will be affected
through interference with the sympathetic fibres that pass with
the vessels which supply those regions. In addition fibres are
given to the FIFTH CRANIAL which is the principal nerve to the
mucous lining. These fibres exercise either directly or indi-
rectly a SECRETORY axD TrROPHIC influence upon the membrane.
Most CATARRHAL CONDITIONS are dependent on lesion in the
upper cervical region which in one or more of these several ways
disorder the nutritive condition of the upper respiratory tract.

The cervical parts of the respiratory and alimentary tracts
are commonly involved in disorder through the irritation to the
branches that help form the plexuses distributed to the walls
of those channels.

The heart is likely to suffer from eontracture or other lesion
condition of the cerviecal region although this is a much less com-
mon region for heart lesion than that lower down the spine.
Through irritations associated with the cervieal ganglia or the
fibres forming the cardiac sympathetic, some of which may arise
in the ganglia, disturbed conditions of the heart action may
occur. These fibres are largely though not entirely AccELER-
ATOR in function, and by their influence the heart musele is kept in
a condition of normal tone, irritability, and conductivity. Any
or all of these factors may be decreased or increased through
interference with the fibres. Some evidence has been brought
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forward showing an 1wHIBITION function associated with the
sympathetic fibres. If such exists it is undoubtedly minor in
importance. Vasomoror fibres are believed by some author-
ities to pass also by these nerves to be ultimately distributed to
the coronary arteries. Hence disturbances of nutrition of the
heart may result. It has been suggested that ANGINA PECTORIS
is due to the temporary spasmodic constriction of the muscie
fibres in the coronary system, and in numerous post mortem ex-
aminations of individuals afflicted with that disease it has been
found that the coronary arteries were more or less thickened
and sclerosed.

Through the branches that pass to the thyroid gland from
the several ganglia, that organ may suffer. A very common
lesion associated with goitre is a ‘“break” in the cervico-tho-
racic spine. This will undoubtedly produce disturbance of the
vascular and trophie conditions of the organ and various forms
of disorder may arise.

From the inferior cervical ganglion the branches that form
the vertebral, mammary, and subelavian plexuses arise and may
after or before their interlacement be subject to disorder from
lesion. Hence any or all of the structures which are supplied
by these vessels may be made to suffer, the brain and cord, the
arm and shoulder, and the mammary gland and associated tis-
sues.
Finally emphasis is to be laid upon the effects that may
result from the interference with the fibres that pass from the
ganglia as grey rami to be distributed to the general spinal struc-
tures in a manner similar to that described in the section dis-
cussing the general distribution of the sympathetic system.!
Thus through the lesions affecting those fibres the nutrition of
the corp itself will be involved and therefore practically all of
the struetures already mentioned may be disordered because
of the changed nature or number of the outgoing impulses from
the various segments and through the various pathways. Of
these latter some are by way of fibres passing up to the MEDULLA
and other parts of the brain where they may produce brain dis-

1. See Fig. 14.
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orders proper, or interfere with the impulses that pass out by way
of the cranianL NervEs. Others pass out with the spinal roots
of the sPINAL AccEssorRY and are distributed with that nerve.
Others pass pownN THE coRD and may affeet almost any strue-
tures connected with the lower segments through the mediation
of the law of radiation of impulses. Still others pass down to
issue by way of the WHITE raMI in the thoraecie portion, thence
in part to pass upward into the cervical cord from whence they
are distributed in the numerous ways already described. While
still others may issue from the cervical eord through the GREY
RAMI BY WAY OF WHITE FIBRES THAT ARE PRESENT in small
number. This disturbance of the cord of eourse need not be de-
pendent upon the irritation to the grey fibres that pass back to
the spinal canal from the sympathetic ganglia. In large part
it will result, as has been before suggested, from MUSCLE CcON-
TRACTURE or other lesion which produces an excess of afferent
impulses by way of the spinal sensory nerves.

Notice should further be taken of the fact that with all the
spinal nerves, both anterior and posterior branches, there pass,
through connection by grey rami, sympathetic fibres received
from cells in the three cervical ganglia. These fibres are con-
cerned with vasomorion to the vessels of the muscles and super-
ficial tissues; pILo-MoTOR influences to the involuntary mus-
cles in the skin; and SsECRETORY impulses to the sweat glands.
Hence lesion to the sympathetic will be accountable for nu-
merous skin and superficial muscle disorders in the facial, oceipi-
tal, and upper thoracic areas. Pimples of various kinds, erup-
tions, dry and scaly skin conditions, excessive or deficient sweat
or sebaceous secretions, and numerous other states of these areas
are common and are presumably related to the cervical lesions

that are found.
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CHAPTER XIII.

THORACIC AND LUMBAR LESIONS—SPINAL.

TrORACIC LESIONS—(GENERAL.

Thoraeic lesions involving the spine are among the more
common and important, for it is in this part of the cord that
most of the efferent fibres associated with the sympathetic nerv-
ous system pass from the spinal cord through the mediation of
the white rami. A few of the characteristic lesions will be de-
seribed and later their treatment and effects discussed.

In making the examination it is desirable to do so first with
the patient in the sitting posture. For purposes of INSPECTION
the skin should be bared. Note the position in which the spine
is held. There should be, when the individual sits in a natural
and easy position, a POSTERIOR CURVE beginning with the see-
ond and extending to the twelfth, with the most prominent part
of the convexity at the seventh or eighth process. In many
cases there will be either an exaggeration of this curve or a par-
tial or even complete obliteration of it. Before determining
that it is an abnormal condition the patient should be made to
vary the curve by sitting over-erect and by “sinking” the spine
upon itself to throw it as posterior as is possible. By obser-
vation in the several positions there will be less possibility of
error. A very common condition of the upper thoracic spine
is the flat inter-scapular region. As a result of this flattening
there is presented a more or less straight condition of the spine
as a whole, owing to a secondary and compensatory straight-
ening in the lumbar region. Further, the TRANSVERSE processes
should be noted, since a spine, if examined by reference to its
spinous processes, will appear straighter owing to their greater
obliquity in the thoracic than in the other regions, than if ex-
amined by reference to its transverse processes. These trans-
verse processes will be difficult to detect by the average stu-
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dent, since the more or less marked protuberance and the de-
pression external to it as seen in the skeleton, will be quite com-
pletely covered by ligamentous and museular tissues in the
average living subject. They can usually be detected if care
be exercised, about ONE AND ONE-HALF INCHES to the side of the
spinous process. Remember further that the spinous process
of the typical thoracic vertebra is on a line, not with its own
transverse processes but with those of the VERTEBRA NEXT BE-
LOW or in 2ome cases the second one below. A fairly good RULE
to remember which must not be applied too rigidly is this:
If on bending the head well forward the spinous processes of the
thoracie vertebre below the second can easily be seen, the flat-
tening 1s not very serious. If they are not drawn out sufficiently
to be noticed on inspection it is fairly good evidence that there
is an abnormal flattening. It will be noted further that in such
a lesion the ANTERO-POSTERIOR DIAMETER of the upper and per-
haps lower part of the chest will be lessened. This can be best
noted by applying a hand on either aspect and then noting the
distance between them. Aid will be further given if the patient
15 asked to respire deeply, noticing the AMOUNT OF EXPANSION
possible, and the FREEDOM OF MOVEMENT of the upper chest.
In many eases but by no means all, with the flat thoracic state
will be associated a general thickening of the deep tissue so that
undue rigidity may be manifest. In long standing cases of this
kind there may be little or no MUSCLE CONTRACTURE apparent,
but in many, if care is taken in palpation, various areas will be
detected where not only muscle thickening will be felt but also
TENDERNESS over certain areas will be experienced by the patient.
Especially will the upper part of the thoracic spine be often in-
volved in muscular disorder. In the author’s personal exper-
lence very few flat thoracie regions are found unassociated with a
contractured state of the rhomboids and deeper muscles on either
side of the third thoracic vertebra.

Diffieult as it may be to determine whether the flatness is
normal or otherwise, it seems to the average beginner to be still
more difficult to overcome the condition when once diagnosed.
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This arises partly from the fact that IN MANY CASES THE coNDI-
TION 18 NORMAL and hence should not be treated. But it is also
true that the spine distorted in an antero-posterior direction is,
other things being equal, more difficult to overcome than a lat-
eral displacement, and especially is this true of the upper thor-
acic. In a few cases an ideal condition cannot be brought about,
but in most a sufficient return toward normal ean be effected
to prevent further serious disorder from the lesion. The meth-
ods for reducing the condition are numerous but only a few will
be indicated. Note that any method which produces a con-
VEXITY POSTERIORLY will tend to force the part back, but the
method unassisted will avail little. Hence to make the force
acting in the posterior direction effective, a movement laterally
or in a rotary manner will give opportunity. ONE METHOD con-
sists in strongly bending the head forward, thus putting ten-
sion on the ligamentum nuche which is continuous with the
supraspinous ligaments.! Note that the direction of the spinous
process of the thoracic vertebra is backward and markedly
downward. Hence the force of the upward pull will have a power-
ful leverage in producing movement of the part. Then while
one hand is directing this movement the other is used to manip-
ulate the vertebra from side to side. At the same time the
head may be rotated to the side, which will give a lateral tend-
ency to the force. This movement is most satisfactorily exe-
cuted while the patient is on a low stool with the physician stand-
ing at the side. In aNoTHER mETHOD, with the patient on the
stool, the physician may stand in front with the toe of his shoe
on the stool and his knee against the upper sternum, separated
from it by sufficient padding to diffuse the pressure and pre-
vent depression of the ribs. Then bending the head forward
he reaches over on either side of the spine and while slight pres-
sure is exerted laterally so as to spring the ribs, the vertebrs
may be rotated from side to side. This treatment is to be used
with UTMOST cAUTION and in any case where there is disorder
or weakness in the upper ribs or marked disease in the chest
structures much pressure with the knee is contra-indicated.

1. See Fig. 22.
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The advantage of this movement lies in the fact that direct
backward pressure upon the anterior vertebre may be exerted
through the mediation of the ribs. ANOTHER METHOD con-
sists in making use of the seapular musecles which attach to the
vertebrse. The patient lies on the side, the arm is drawn strongly
down and across the chest. This of itself will tend to draw
the vertebrz somewhat back and if assisted by the other hand
in working the spinous processes from side to side the result
will be quite satisfactory. In all such conditions the physician
must rely largely upon the LATERAL MOVEMENT of the indivi-
dual vertebrz to assist the organism in making the adjustment.

Another common condition associated with the thoraecic
spine is a lateral swerve. In many cases this will be on the side
of greatest musecular activity and hence perhaps be partly a
normal condition. In this lesion the more prominent angles
of the ribs on the convex side will be the most striking feature
in the ExamiNaTiON. Along with this there will be a greater
noticeability of the transverse processes on the convex and an
obscured condition on the concave side. The TREATMENT will con-
sist in exaggeration of the lesion by strong forcing of the spine to
the convexity, then by exerting pressure upon that side, with
rotation, the part is forced in the opposite direction. This treat-
ment may be made with the patient in the sitting posture or
lying upon the side. In most curvature conditions it is more
satisfactory to exert pressure upon the TRANSVERSE PROCESSES
of the vertebra and angles and sides of the ribs as well as upon
the gpinous processes, since, because of the rotation of the ver-
tebrsee which has also oecurred, the simple pressure on the spin-
ous process may tend to produce a still greater rotation in the
direction toward which it is already displaced.

In case of thickened ligamenis acting as a lesion, greater
or less difficulty is encountered in overcoming the disordered
structure. It must be remembered that the thoracic part of
the spine is comparatively rigid in the normal condition owing
to the attachment of the vertebrz to the ribs forming a con-
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tinuous wall which gives the chest the mechanical form of a eylin-
der—a form presenting greater resistance to distortion and per-
mitting of only a slight extent of movement. When, therefore,
the already close articulations have been supplemented by a
thickening of their connecting structures by a previous long con-
tinued state of congestion or inflammation, there will be a mark-
ed resistance to the production of any movement between the
adjacent vertebre. In overcoming a tightened condition of
any part of the spine prAGNosIs must be made between the con-
ditions due to simple muscle contracture and those associated
with definite and substantial change in the ligamentous and
other articulating tissues. In most cases the distinetion will
not be very difficult owing to the fact that the rigidity depend-
ent upon muscle contracture will vary from time to time and ean
temporarily be overcome by methods ecaleulated to relax the
muscles. Further, simple contractured conditions are usually
of recent production while the thickened ligament condition is
one dependent upon irritation continued through a long period
of time. The two conditions may both be present, in which case
the diagnosis will be more or less difficult. Again, the ligamentous
condition may follow the muscular disorder since both condi-
tions are dependent upon some kind of spinal irritation. As a
matter of aetual observation it would seem that by the time
the lizamentous rigidity has become established the muscular
contracture has to a greater or less extent disappeared. In
overcoming the rigidity due to muscle contracture it is only
necessary to bear in mind the methods of reducing contractures
which have been referred to in a previous chapter. Various ro-
tations of the spine in the region of innervation of the muscles
involved will serve to open up the deeper tissues and allow of
greater freedom for wvascular and nervous interchange. With
the patient on the ventral surface or on the side, direct pressure
may be applied to the spinal muscles for temporary relaxation.
Usually the tissues are manipulated by the FLAT OoF THE HAND
and not the tips of the fingers. If the latter are used irritation
may result through excessive pressure over a small area. By
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the process of gently applied but deep pressure with a very slight
movement of the tissues underneath the fingers, and by torsion
of the spine and other methods designed to separate and ap-
proximate the origins and insertions, the muscle tissues will
usually yield without any great difficulty. It is not to be ex-
pected that these temporary relaxations will result in a cure,
for in numerous cases the contracture is but a condition depend-
ent upon some further cause, and until the latter be determined
and removed little ean be expected in the way of a permanent
cure. Where the rigidity is due to the thickened ligaments the
steady pressure treatment of the musecle iz of little avail. This
is a condition which must be more or less foreibly broken
up and hence rather vigorous methods must be emploved.
Theoretically the wvarious ‘‘breaking up” treatments which
are in common use might seem to be illogical. For if the con-
gestion and the later overgrowth and contraction were due
in the first place to irritation it would seem that those treat-
ments that tend to streteh the ligamentous and other conneec-
tive tissues would result in still further irritation and hence
further congestion and overgrowth. But from actual observa-
tion of cases it appears that the fear of further thickening is not
well grounded and that the good resulting from the treatment
is far in excess of any noticeable harm that may be possible.
The treatment is largely the same in prineciple as that employed
in the preliminary treatment in case of a long standing dislo-
cation of the hip where the muscles and other structures have
become structurally shortened. In such a case rotation of the
limb and other manipulations are employed in order to lengthen
these tissues by stretching processes sufficiently to permit of the
reduction of the dislocation. In applying the various ‘‘break-
ing up” treatments it is very essential that the physician shall
know the AMOUNT OF PRESSURE HE I8 EXERTING AND THE EFFI-
CIENCY OF HIS LEVERAGER. Otherwise he is likely to produce
rupture of the connecting tissues rather than a simple yielding
of them. Especially is this true with reference to the more an-
terior ligaments, those associated with the bodies of the ver-
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tebree. If an examination is made of the skeleton it will be
seen that the spine, especially throughout its thoracie and lum-
bar portions, is not so articulated as to permit of appreciable
anterior convexity. The struetural conditions are such as to
allow of a posterior convexity, lateral inclinations, and some-
what of torsion movements, but inappreciably a direct anter-
ior convexity. Henece ANY FORCIBLE ATTEMPT TO BEND THE
8PINE IN THIS DIRECTION I8 TO BE CONDEMNED. There is a meth-
od of treatment designed to stretch and separate the more an-
terior structures which is in common use but which is associated
with considerable danger. With the patient on his ventral sur-
face the lower half of the body is raised from the table by insert-
ing the arm underneath the thighs, or by supporting the latter
in a suspension apparatus. Then as this lower half of the body
i& swung from side to side pressure is brought to bear with the
free hand upon the spine where it is desired to produce the break-
ing effect. The pressure with the thumbs while exerted down-
ward is also exerted laterally in a direction opposite that of the
swing of the body. This treatment may be efficient and harm-
less IF APPLIED WITH JUDGMENT, but unfortunately there are a
large number of students and practitioners devoid of a sufficient
amount of that useful faculty, and hence harm is likely to re-
sult in occasional cases. Especially is this the case when the
limbs are supported by a suspension apparatus and the physi-
cian has all his strength free to devote to the local pressure. He
15 likely, therefore, to use his strength and weight to a disad-
vantage to the patient.

A GooD RULE to remember in this conneection is that the weight
of the body itself while in this position is sufficient for the spine
to bear, and any additional pressure applied to local points in
the spine should be applied in a lateral direction as much as is
possible. For effects upon the lateral ligaments and other
structures the patient may lie upon his side with the physician
standing in front. The latter with one hand on the hip or the
shoulder and the other reaching over and grasping the spinous
processes, produces a torsion of the body by exerting force with
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each of the hands but in opposite directions. This will tend
not only to affect the lateral but also the anterior structures and
intervertebral cartilages. A wvariation of this treatment consists
in making use of the arm by drawing it across the chest and up
by the face, in this way exerting a lateral tension upon the spinous
processes through the medium of the trapezius and other mus-
cles, at the same time assisting at the local point by the free
hand. Or with the patient on the side and standing in front or
behind, a simple, strong bearing down upon the spinous processes
will more or less efficiently spriNG THE spine. For affecting the
posterior structures any method that produces a greater posterior
convexity will be efficient. The method referred to in connee-
tion with the flat thoracic lesion by bending the head strongly for-
ward thus exerting tension upward on the spinous processes may be
employed to advantage. Similarly, with the patient on his
back, the method of “rolling him upon his shoulders” by strongly
flexing the limbs on the body and then lifting the lower part,
may be of some value.

In cases where the posterior convexity is increased, thus
constituting a lesion, there are a number of methods that may
be applied successfully. The pracxosis of such a condition is
usually not difficult. The abnormality is usually found in the
lower part of the thoracic spine though occasionally the upper
part is the one to suffer. While the patient is sitting in his usual
position the spine will appear quite convex. If on assuming a
forcibly erect position the convexity disappears, it suggests,
not a posterior curvature, but & WEAKENED AND LAX spine. If
the convexity still remains while the patient is forcing himself
to sit erect, it is quite good evidence of an abnormal condition.
In most cases there will be associated a lessened state of mobil-
ity. Further, the condition of the Lower riss will be notice-
able, the usual condition of these being a depression of the an-
terior extremities, especially marked in the last two whose ends
may be so depressed as to occupy a position nearly on a level
with the ilium. Such cases usually are dependent on the con-
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tinuation of the posterior convexity throughout the lumbar por-
tion of the spine.

A method for overcoming the posterior curvature, and one
which is, with variations, equally applicable to lateral curva-
tures and numerous other lesions, consists in the FOLLOWING:
With the patient on the table or stool the physician stands in
front, reachimg around with a hand on either side of the spinal
column, the patient meanwhile leaning forward easily against
the chest of the operator in order to take off any tension of mus-
cles otherwise present apd to furnish a chance for rotation by
movement of the body of the physician; then by a direet for-
ward and lateral pressure on the spine, at the same time lifting
up and rotating, a very powerful force is brought to bear. An-
OTHER METHOD, which is a valuable one, is used with the patient
in the same position on the table or stool. In this the physi-
cian stands BEHIND with one hand on the shoulder for purposes
of rotation, the other with thumb or fingers on the lateral as-
pect of the vertebra. Then the shoulder is made to outline a
circle whose plane is in an antero-posterior direction. As the
shoulder is brought backward the hand at the vertebra on the
opposite side of the spine is held immovable. Consequently
the weight of the body acts as the force to drive the part in its
normal direction. Note that the force is not a directly anterior,
but an antero-lateral, one which is always advantageous. Then
reversing the hands, the other shoulder is used and the part is
forced forward and laterally but the last in a direction opposite
to that in the first case. The actual movement will be more
complex than would appear from the description, and AT SOME
TIME DURING THE CIRCUIT EVERY PART OF THE ARTICULAR STRUC-
TURES WILL HAVE BEEN ACTED UPON in a more or less advantageous
manner. Further, at one part of the circuit exaggeration of the
lesion is effected, for as the shoulder goes forward pressure is
exerted downward which tends to throw the spine more posterior.
This treatment is equally applicable to lateral and to almost any
condition with the exeeption of the anterior displacements. With
the patient lying PrRONE, direct pressure downward may be made
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upon the transverse processes, but unless lateral movement is
also produced it will not be quite satisfactory. Similarly the
patient may be treated in the position lying on the side.

A method of special value requiring speeial apparatus has
come into use within recent years. A stool with a back pro-
vided with a sliding part arranged to fit closely on either side
of the row of spinous processes, and a seat bottom unyielding
in nature and with a wedge shaped piece to prevent the ischia
from lateral sliding, constitutes the apparatus. These are pro-
vided for in Dr. Still’s chair. With the adjustable piece at the
point of lesion and the physician in front or behind, the shoulders
are grasped and by a figure-of-eight movement the body is
rotated, the only movable part of the body being that above
the fulerum, the remainder being held by the pressure against
the latter and downward upon the stool. In this treatment
the spine above the fulecrum represents the lever arm, the
“breaking” occurring more or less entirely at the fulerum. By
sliding the movable part up or down each of the involved ver-
tebree may be acted upon. Owing to the interference presented
by the arms of the standard supporting the movable fulerum,
there is little possibility of drawing the patient too far poster-
iorly and hence doing harm. A method of getting a fixed point
by applying the KNEE or knees to the part has long been in use,
and where applied with caution is of much value. With the
patient on a low stool and the physician standing behind, the
latter places the toe of his shoe on the stool and his knee at the
side of the spinous process. Then by movement of the shoulders
the body is rotated about the knee as a fixed point. With the
physician sitting, both knees may be used except where the
scapulze are too closely approximated to the spine. In this
treatment THERE I8 ALWAYS DANGER from the fact that the physi-
cian is not aware of the amount of leverage he is using. It is
necessary to emphasize the point that THE KNEE KNOWS NOTH-
ING OF PRESSURE. In case of the fingers and hand there is de-
veloped by training a sense of pressure and of weight. Hence
with the fingers as the fulerum the judgment of the physician

19
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is enhanced. Not so with the knee. True, the hands are placed
on the shoulders when the knee is used and hence are in a posi-
tion to judge of the pressure; but in most cases the physician will
be thinking of keeping the knee in place and will ignore the
hands. It is further true that the tissues over the knee as well
as those over the spine are quite movable; unless care is taken
during the application the knee may slip to the side and shock
be produced or even greater injury done. Altogether, if the
knee treatment is used at all it is to be done with full knowl-
edge of the cautions necessary.

THoracic LEsions—Locar.

In addition to these several forms of general thoracie spinal
lesions there are many of a distinetly loeal character. Of these,
torsion between two adjacent vertebre is common. In such a
case there is lateral deviation of the spinous process; differences
between the prominence of the two transverse processes and
between these and similar adjacent ones; greater prominence
of the angle of the rib on one side; loeal contractures and dis-
orders. In ovERcoMING the condition pressure is exerted later-
ally upon the spinous and anteriorly upon the prominent trans-
verse process at the same time that rotation is being effected by
any of the numerous methods that have been already suggested.

In many cases separations between adjacent spinous pro-
cesses will be detected. In many of these, if care be taken in
examination, it will be found that the spinous processes imme-
diately above or below the separation are APPROXIMATED, this
constituting the primary lesion. These separations and approx-
imations are perhaps more likely to oceur in the upper than in
the lower thoracic. A rotation about the part and other meth-
ods for producing readjustment of muscular disorders will usual-
ly be effective.

Anterior subluxation of a single vertebra is occasionally noted
by the deeper situation of the spinous and transverse processes
and the pair of ribs with which the vertebra articulates. Back-
ward and inward pressure upon the sides and angles of the ribs
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will assist the rotary manipulation in drawing or foreing it back.
Various other conditions may be met with and will be detected
and corrected by methods similar to those indicated above.

LumBar LESIoxs.

The lesions affecting the lumbar portion of the spine are
in general the same in kind as those associated with the thoracic
portion. Owing to the absence of ribs the muscular structures
are relatively more developed and hence in this part muscular
lesions as a rule will be more noticeable because of the greater
amount of tissue involved. In noting the condition it should
be remembered that the NorMAL curve of the lumbar region is
an anterior one beginning with the lower thoracic and ending
with the prominence of the sacrum. Care should be taken to
determine whether the posiTiox assuMED by the patient repre-
sents a normal condition. For instance with a good many in-
dividuals a habit is formed of sitting in a rather lax condition
which causes the lower part of the spine to protrude posterior-
ly. In the examination the patient should be requested to sit
in as nearly a normal position as he can; then by comparison of
this condition with that of an extreme erect and extreme lax
posture, more nearly correct judgment can be made. It is in
this portion of the spinal area that the MEDIAN FURROW em-
phasized by Holden becomes of most importance. In numer-
ous cases this groove, at the bottom of which will be found the
row of spinous processes, beginning with the lower thoracic re-
gion and extending to the sacrum will be found to vary in depth,
width, and symmetry of outline. These changes are always
suggestive of spinal lesion, either osseous or muscular. In many
instances the lower boundaries of the groove will be decidedly
prominent and tense, more noticeable when the patient is in the
sitting posture. At the same time the groove may be appre-
ciably narrowed. This is usually dependent upon a condition
of contracture of the more bulky portions of the erector spine
musele, and in most cases this again is due to deeper lesion as-
sociated with the lumbar spine, the sacrum, or the innominate
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bones. The correction will therefore be dependent upon the ad-
justment of those deeper tissues. A further point to note in the
examination of this part is the condition of the SPINOUS PROCESSES.
These are directed HORIZONTALLY, which marks a distinet differ-
ence between them and the typical thoracic vertebr. Further,
these are very STRONGLY DEVELOPED and in many cases pal-
pation along their prominences will suggest a continuous, irreg-
ular, bony ridge, rather than a series of separate processes. This
is especially true of those cases where lesion is present in the
form of thickened ligaments, or in those individuals who are
strongly developed naturally. The condition of the TRANSVERSE
rrOCESSES should be noted. These in comparison with those
of the thoracie region are longer and more developed otherwise.
They are also MUCH MORE SUBJECT TO VARIATION. C(ases are on
record where the process of the first lumbar was mistaken for
the twelfth rib, and by individuals who were fairly careful diag-
nosticians. Usually the moriLiTy of the rib will prevent any
such mistake. These processes are often found quite TENDER
ro ToUcH through the overlying muscular and other tissues. In
such cases it is quite good evidence that something is wrong,
either a contraction of these tissues, which, in contact with the
prominences, produces sensory disorder; or because of a twisted
or otherwise subluxated vertebra the process is more or less
forcibly pressed into the parts and in that manner produces
irritation. Further, the fact should be remembered that there
is in many individuals & GREATER BSEPARATION between the
spinous processes of the last thoracic and first lumbar, and also
between the last lumbar and spine of the sacrum. While this
condition seems to be a normal one in many cases, yet experience
would suggest that these two points, especially the latter, are
more than the others subject to lesion condition.

Curvatures, lateral, anterior, and posterior, similar in kind
and extent to those found in the thoracic spine are common
in the lumbar, and will in general be diagnosed and adjusted in
the same way. In most cases the lumbar region will coMmpPEN-
saTE for a thoraeie condition, and the reverse may be true.
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Hence in treatment of a lumbar curvature reference should be
made to the condition of the thoracie spine and the treatment
regulated in accordance therewith. In most cases it is not a
matter of absolutely vital importance as to which condition is
the primary one, and in many cases such determination will be
impossible. Both curvatures are attended to in the TREATMENT
and are corrected at the same time. It iz probably true that
if the primary curvature alone were corrected the secondary
condition would to a marked extent disappear, but unquestion-
ably the adjustment will be brought about much more quickly
and efficiently when both are treated.

Slight subluxations, such as lateral, anterior, posterior, and
twisted conditions of single vertebra are, owing to the greater
amount of muscular tissue overlying, usually more difficult of
detection in the lumbar than in the thoracic portion of the spine,
and hence reliance must be made quite largely upon the con-
tracture and other disturbance of the softer tissues. This latter
condition will in most cases be quite well marked. For instance
in the case of a TORSION one transverse process owing to its con-
siderable development, will be forced quite prominently into
the softer tissues, and hence a marked contraction and conges-
tion will result which is comparatively easy of detection. An-
TERIOR AND POSTERIOR subluxations, if more carefully diagnosed,
will often be found to be mere angular antero-posterior changes,
with more or less consequent prominence of the spinous pro-
cess. This is especially true of the rirTH LUMBAR. While the
statement that the fifth lumbar cannot be anterior is one that
is not substantiated by the facts, vet it is a condition much less
common than was formerly believed. An extreme ANTERIOR
BENDING at the junction of the fifth with the sacrum is a much
more common condition than is the real anterior displacement.
The angular condition causes the spinous process to be more or
less obscure and gives rise to the belief that the vertebra is dis-
placed anteriorly. In most of these cases if the patient is placed
in such a position that the lumbar spine may be drawn posterior-
ly the spinous process of the fifth will become apparent. Fur-
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ther, if the direction of the upper portion of the sacrum be noted
the real condition will become obvious, for it will be found that
the upper portion of the sacrum also has receded anteriorly.
But that there are many cases which may with all propriety be
spoken of as anterior fifth lumbar conditions, is certainly true.
The extreme cases of this kind that are met with would show,
if the pathology could be determined, that there had been a
more or less considerable change of the articulating structures
as a whole, including the osseous parts.

For purposes of overcoming such anterior structures two
or three methods may be suggested. With the patient sitting
on a stool the physician stands at the side facing in the opposite
direction, while with the adjacent arm he reaches across the chest
and grasps the body underneath the axilla. Then strongly bend-
ing the patient forward so as to throw the spine posterior,
rotation and lateral movement is given while pressure is exerted
with the free hand upon the tissues lateral to the vertebra in-
volved. ANoTHER METHOD which has long been in use and pro-
ductive of much good is one which is rather wearing on the physi-
cian. With the patient lying on his side the physician stands
in front and strongly flexes the thighs upon the abdomen. Then
reaching over with one hand underneath the buttocks, the lower
half of the body is lifted slightly from the table thus allowing
the weight of the body to bend the spine laterally in the lumbar
region. With the other hand the physician reaches over and
grasps the spinous process of the fifth on its under surface, at
the same time lowering the buttocks. By repetition of this
movement a considerable effect is produced in opening up the
tissues while the position in which the patient is held compels
a continuously acting posterior force.

In all of the subluxations associated with the lumbar re-
gion, which is also true of the other parts, it may be necessary
to overcome a part of the muscle contracture previous to ad-
justment of deeper structures. This may be accomplished in
any of the several ways which have been mentioned.
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CHAPTER XIV.

THORACIC AND LUMBAR LESIONS—COSTAL.

It is not very often that a serious thoracic spinal lesion will
be present without a corresponding rib lesion, the intimate an-
atomical and physiological associations existing between the
two making them more or less interdependent with reference
to their lesions. It is much more true that the rib is dependent
upon the spine than that the spine is dependent upon the rib
for the normal condition. It is quite often that a rib or several
of the ribs will be found in a subluxated condition without ma-
terial disorder of the associated vertebrz, but only rarely that
the spinal lesion leaves the normal condition of the rib intact.
It is to be noticed that the ribs are suspended from their anterior
ends and are supported from their vertebral ends. This support
is the spinal column, through the double articulation between
the rib and the vertebra. Hence any material lesion of the sup-
port will almost certainly involve the rib.

EXAMINATION.

In no region of the body is it more necessary to bear in mind
the value of examination in different positions than in case of
the chest region. Unlike the vertebral column, the ribs are in
continuous and obvious activity easily observable on inspec-
tion and palpation. Hence in the examination of the part dur-
ing its functional rest it is a matter rather of degree, since the
resting phase of the respiratory eycle is a definite movement.
The examination will in either case be made while the part is
moving. But by causing the patient to RESPIRE DEEPLY the
action will thus be increased above the normal and any abnor-
mal condition associated with the part will likely be made more
prominent. This may be noticeable not only to the examining
physician but the patient himself will probably experience an in-
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crease in the SUBJECTIVE symptoms associated with the disorder.
In numerous cases of recent rib subluxations marked pain will
be manifest and this will be intensified if the patient is made to
inhale as deeply as possible. But on the other hand in produe-
ing this forced activity, part or all of the lesion condition may be
obscured. Hence the examination must be made with the part
in as completely a RELAXED condition as is possible. In Many
cases thus associated with pain the patient will indicate it by
the POSITION HE VOLUNTARILY ASSUMES, favoring the side asso-
ciated with the lesion by sitting in a peculiar position or by a
voluntary lessening of the depth of respiration. For purposes
of COMPARING THE MOVEMENT of the ribs inspection and palpa-
tion both have their advantages. The rise and fall of the chest
wall is easily noticed on inspection. In many cases the patient
will not be able to produce very marked movement of the upper
ribs even though the effort to do so costs him no discomfort.
In such a case the upper ribs have become more or less perma-
nently fixed. In many cases the rise and fall of the chest will
be more easily detected by palpation in applying the palms of
the hands over the anterior chest region. While making the
examination by inspection or palpation comparison of lateral
halves of the chest is of much value. In certain disease condi-
tions there is an appreciable difference in the AMPLITUDE oOF
MOVEMENT between the two sides. This is especially true of
certain disorders of the lung in which a greater or less degree of
consolidation has occurred. In pneumonia where a complete
lobe of a lung is involved there may be practically no movement
on the involved side while on the normal side through a process of
compensation there will be an increased activity, usually not
of depth but of rapidity. The GENERAL sHaAPE of the chest
should be noticed with reference to the presence of depressions
or prominences either of which suggests, though it does not prove,
the presence of a disturbed condition. The size of the chest
as well should be noted. In some cases one lateral half of the
chest will be so depressed as to materially lessen its cireum-
ference. It should be noted in this connection that with most
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individuals, on the side of the body which is used the most there
will be a greater chest development, e. g., right handed indi-
viduals usually show a greater circumference of the right half
of the chest.

SoME GENERAL TypEs.

Any practitioner of experience undoubtedly has been im-
pressed by the faet that the general shape and conformation of
the chest as a whole varies remarkably with individuals both
with reference to normal and abnormal states. In relation to
the normal shape the cylindrical chest of the young child is
characteristic, while that of the adult shows a marked differ-
ence between the transverse and the antero-posterior diameters,
together with the noticeable change from the roundness of out-
line dependent on the development of the angles of the ribs,
and the more oblique position of the latter with reference to the
spinal column. This latter partly accounts for the abdominal
type of breathing in children and in male adults as compared
with the thoracie type associated with the female adult in whom
there is usually a more depressed condition of the anterior ends
of the ribs. These facts are of considerable value to the stu-
dent, since a failure to recognize them may lead to a serious
error in both diagnosis and treatment. Of the general types
of abnormal chest there are recognized three which are char-
acteristic: the first is the flat chest which is a condition commonly
found associated with disorders of the lungs. This form is noticed
remarkably often in tubereulosis of the lungs. In a good many
cases it would seem to be a question whether the flattened con-
dition were primary or secondary. It is undoubtedly true that
a wasting away of the lung tissues, which is common in con-
sumption, will result in the gradual depression of the chest es-
pecially in the upper part. It is equally certain that in many
cases the flat condition exists prior to any infection of the tissue.
Indeed the author is personally persuaded that the so called
hereditary transmission of tuberculosis is little else than the
transmission of a narrowed thorax. In this case the condi-
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tion of the lung tissues is such as to render them more suscepti-
ble to the influence of the tubercle baeillus. It is a SIGNIFI-
CANT FACT that the pulmonary lesion usually begins near the
apices of the lungs, which is the principal region involved in the
flattening. This flattening is a condition that prevents the nor-
mal nutritive processes and hence the ill-nourished condition
furnishes the favorable soil for the propagation of the micro-
organism. As a modification of this type there is the TAPERING

Fia. 25.—Normal thorax in comparison with two abnormal types.

chest in which the difference in the diameters is not so marked
while the cavity of the chest partakes of the nature of a cone
the apex of which is at the cervico-thoracic junction. This
condition is also a common one in pulmonary disorders of various
kinds.

A second type is the barrel-shaped chest. This is what
might be termed a modification of the infantile or eylindrical
type. It is much less common than is the flat chest and is per-
haps as often secondary as primary to the disease condition as-
sociated with it. This type is more often noticed in a chronic
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AsTHMATIC condition and especially where that disease has ter-
minated in EmMpHYSEMA. Asthma is a disorder in which con-
siderable bronchial constriction is present due to an irritant
effect upon the nerves distributed to the muscle tissue in the
bronechial walls. TUnder these ecircumstances the air is only
with extreme difficulty forced into and out from the alveoli.
Owing to the extreme force that is brought to bear upon the
alveolar walls there ultimately results an exhausted and stretched
condition of the tissue. One of the principal forces in produc-
ing the expiratory phase of respiration is the normal elasticity
of the lung tissue which has been put upon the stretch during
the inspiratory phase when the diaphragm is lowered and the
chest wall lifted upward and outward. Normally this, together
with the other elastic structures, is sufficient to produce the ex-
pulsion of the air in quiet respiration. When, therefore, this
elastic condition has been partially or completely destroyed the
tendency of the more or less unopposed inspiratory muscles will
be to keep the lung tissues permanently distended through a
permanent condition of lifted ribs. With less elastic tissue to
draw the chest walls downward and inward the position of the
rib is gradually changed from a greater to a less oblique condi-
tion, which partially accounts for the typical and characteris-
tic barrel shape. In addition to this there iz undoubtedly a
disturbance in the articulation between the rib and the vertebra,
and especially at the costo-transverse articulation. This latter
fact is undoubtedly true in the asthmatic attack in which the
barrel shape is quite often manifest, while during the intervals
of the disorder the general shape of the chest may not appear
abnormal.

The third type of the abnormal chest i3 one dependent up-
on nutritional disorders of the bony tissue itself, and is of such
a character as to give it the partially descriptive name of box-
shaped chest. This is the type that is found associated with
RACHITIS communly spoken of as rickets. The disorder in this
condition is not apparently dependent upon disturbance of the
articulation of the rib but upon the change in shape of the rib
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during its growth. The box shape is due to a flattening of the
sides of the chest and with production of a rather abruptly an-
gular condition at the costo-chondral junetion. This change
in shape is due to the yielding nature of the abnormal bony tis-
sue which iz influenced by the respiratory action. The nutri-
tional disorder is not confined to the ribs but is noticed in con-
nection with other osseous tissues, especially the eranium and
long bones.

SINGLE Riss.

The LANDMARKS for examination of a single rib are the angle,
the costo-transverse articulation, and the anterior end. While
these are the parts which give the most information with refer-
ence to its condition it is always advisable to follow with the
fingers the outline of the rib throughout its entire extent. With
the possible exception of the first, the head and neck of the rib
are too deeply situated in their anterior relation to the trans-
verse process and the antero-lateral relation to the body of the
vertebra to be detected. In order to better understand the
lesion conditions that are found it is advisable to get a complete
picture of the normal articulations and the normal movements
that take place in connection. The rib has but the two typical
articular mechanisms, namely, the costo-central and the costo-
transverse—the junction of the anterior end of the rib with the
costal cartilage and the latter with the sternum or other ecar-
tilage not being a typical articulation. Each rib with the ex-
ception of the first, eleventh, and twelfth, articulates with the
bodies of TW0O ADJACENT VERTEBR.E In a wedge-shaped manner
and is bound thereto by ligaments sufficiently strong to prevent
any great possibility of serious luxation, a definite capsule being
present which attaches the rib to both vertebrse and to the in-
tervertebral disec. This articulation permits of a pIvor move-
ment. The articulation with the transverse process is one which
permits of considerable freedom of movement and which is the
one more commonly involved in subluxation. Movement of
the rib at this articulation is of a complex nature. Two MovE-
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MENTs are recognized, ome of which consists merely in a roll-
ing of the rib upon the articular surface of the transverse pro-
cess. In this the axIs OoF ROTATION passes through the two
articulations. A second movement is of a gliding character in
which the axis of rotation is represented by a line passing from
the costo-central articulation to the chondro-sternal junction.
By virtue of this double movement not only is the antero-pos-
terior diameter of the chest increased by the lifting up of the
anterior end of the rib from a less to a greater angle with the

Fic. 26.—Axes of rotation in movement of rib. (After Kirke).

spinal column, but also the transverse diameter is similarly in-
creased by the lifting up of the lateral portion of the rib, thus
causing it to slide as well as to roll upward upon the transverse
process. In the vast majority of cases it will be found that the
LESION consists in an extreme condition of the rib in its relation
to this articular surface. In some cases the rib will be felt rather
prominently above the transverse process, in others it is appar-
ently on a level. In either case the relation it bears to the im-
mediately adjacent ribs should be noticed. In examining for
the rib at the cosTo-rrRANSVERSE articulation the student will
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find considerable difficulty in locating the part. While in the
skeleton the prominence of the end of the transverse process and
the depression just external to that prominence are easily noted on
palj:-atiﬂn. it is not true of the living subject, for the depression
will be largely filled with connecting structures and the promi-
nence overlaid with muscular and other tissue. If care is taken
in the examination the prominence of the transverse process
will usually be noticed; then with careful palpation just exter-
nal the rounded outline of the rib may be detected. Passing
on externally or laterally the fingers will note the rather abrupt
bend which the rib makes at its angle. This part of the rib is
the most easily detected by the student and, fortunately for
diagnosis, disturbances in the position of the rib will usually
produce obvious change in the relations existing between ad-
jacent angles. The aneLE of the rib, as already emphasized,
is of value in diagnosis because of its greater comparative prom-
nence. It is of further interest in that it marks a distinct change
in the direction of the course of the rib. Note that at the angle
it is bent and TWISTED UPON ITSELF so that when laid upon the
table the isolated rib will not touch at all points, that all parts
are not in the same plane. This fact makes possible a very dif-
ferent general shape of the chest than would otherwise be. It
further permits of a more complex change in position of one
part of the rib when another is displaced, a slight rotation about
the axis passing through the two articulations at the posterior
part will eause a different change in the position of the anterior
end than would otherwise be the case.

The wvarious forms of lesions have been given names which
are more or less provigional. Thus mention is made of a powxN_
WARD SUBLUXATION. It is manifest that several ideas might
be conveyed by such a term. The rib as a whole may be thus
subluxated. This is the condition that should be associated
with the term., In such a case the disorder will be detected by
reference to its relation to the immediately adjacent ribs. The
intercostal space above will be increased throughout its whole
extent while that below will be decreased. In the region of the
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angles the depressed rib will seem to bein direct contact with the
one below. In this condition the space throughout its extent
will be more uniform than in other forms of disorder. In an-
other case of downward subluxation the rib is said to be pEPRESSED.
This has reference usually
to the anterior and not to
the posterior part of the rib.
For in many cases the an-
tero-inferior condition will be
associated with a postero-su-
perior change. In such a
case the rib at its articulation
with the transverse process
seems to be resting unusually
high upon the upper part of
the articular surface. This is
but an exaggerated upward
gliding of the rib which in less
degree constitutes a normal
movement., In this condition
it will be noticed that the
space above the anterior part
of the rib will be markedly
Wi ﬁ'iden?d while that below the

F1g. 27—Subluxation of 1st, 5th and posterior part, from anglle
12th ribs, Arrows indicate direction to transverse process, will
of displacement. be in a similar econdition.
Further, at the anterior end, most noticeably at the costo-
chondral junetion, the depression in the chest wall will in
many cases be apparent while at the angle it will be un-
usually prominent due to the throwing outward of the
inferior margin of the rib in that region. This condition
is perhaps the most common of all rib disturbances and is the
form commonly referred to as a TwWisTED rib. It may be noticed
in passing that the latter term is often used where the actual
disturbance is so slight as to render certain diagnosis impossible.
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The tenderness on pressure is a valuable aid in diagnosis of lesion
of any of theribs. This will often be the fact most easily detected.
Most osteopaths have met cases where the tenderness was prac-
tically the only evidence of a disturbed condition. In a typical
rib lesion the ArREA oF TENDERNEsSs will be quite well outlined
and will be found to follow the course of the rib throughout its
whole extent. In many cases the tenderness is uniform along
its course but in others there are local areas of increased sore-
ness, suggesting the TYPICAL INTERCOSTAL NEURALGIC CONDI-
rion. 1f pressure is exerted on any part of the subluxated struc-
ture the pain will be increased.

In most cases of rib subluxation there are in addition to the
above named indications, various conditions of muscular con-
tracture and changes in temperature and color of the parts in-
volved. The more bulky museles that are found on the poste-
rior part of the thoracie region are usually easily detected in their
abnormal condition. The intercostal and others of the deep
muscles may not be sufficiently deranged to be detected by the
inexperienced. Other evidences being observed it may usual-
ly be assumed with little possibility of error that such a condi-
tion is present. Occasionally one’s attention will be called to
a marked difference in the TEMPERATURE between the tissues
associated with adjacent ribs. 1If care be taken in inspection
it will also be found more HIGHLY COLORED in the area of greater
temperature, suggesting that the latter condition is due to an
excess of blood from vaso-dilatation or other cause of congestion.

SPECIAL Riss.

The above considerations are given with special reference
to the typical rib. It should be noted that there are several
which are atypical. Of these the first, eleventh, and twelfth
are important. In these three the common peculiarity of a lack of
the typical angle is noted, while in the latter two there is but
the one articulation with the spine and that the costo-central,
and no attachment to sternum or upper ribs in front. Hence
various points of difference are found in the nature, diagnosis,
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and treatment of lesions associated with these special ribs.

In case of the first rib several new factors must be noted.
It is without the typical angle, articulates with but one verte-
bra, and with absence of inter-articular ligament, a greater pos-
sibility of vERTICAL GLipING of the vertebral end is presented.
This will help to explain the common condition of an upward sub-
luxation behind. It must be further remembered that the costo-
central articulation is not, in this case, the peculiar wedge mech-
anism which is characteristic where the rib makes union with
two adjacent bodies. The third peculiarity is worthy of men-
tion sinee it has to do with the cause oF suBLuxaTiONs. The
mass of shoulder museles together with the presence of the
shoulder girdle prevents much possibility of direct violence to the
rib. Hence in most cases the disorder may be traced to a dis-
turbed museular condition. This is usually associated with the
scALENI. The funetion of these muscles is to fix thelrib against
the action of the intercostal and other muscles in respiration.
They are usually in a more tense condition than the average mus-
cle, whether in the inspiratory or expiratory phase of respira-
tion, and will therefore usually prevent a downward displace-
ment of therib. On the other hand they are the prime cause of
the upward displacement. Undue contraction of these mus-
cles will produce disturbance of either the cervieal vertebrs or
the first rib. TUsually it is the latter that is disturbed. It must
constantly be borne in mind that the sealenal disorder wiLL woT
PERSIST WITHOUT A CAUSE ACTING MORE OR LESS CONTINUOUSLY.
In most cases there will be a deeper lesion which affects the in-
nervation to the sealeni, i. e., in the cervical region. It was said
that owing to the strength and continued tension of the scaleni
the first rib will seldom be displaced downward. But note the
following: NEARLY EVERY FIRST RIB SUBLUXATED UPWARD I8
SUBLUXATED POSTERIORLY, which PERMITS THE ANTERIOR END
AS WELL A8 THE WHOLE UPPER ANTERIOR PART OF THE THORAX
TO FALL POSTERIORLY, and hence lessen the antero-posterior dia-
meter of the chest and produce crowding on the structures pass-
ing through the superior opening of the chest. Occasionally cases

20
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are met which seem to indicate a DOWNWARD DISPLACEMENT of
the rib as a whole in which the cause may have been traumatic
foree from above or muscular tension from below, in either case
sufficient to cause the scaleni to vield. Other disorders of the
upper rib may result from the undue contraction or relaxation
of the muscles attaching to the anterior part of the clavicle and
upper part of the sternum. Among these are the sternomastoid,
sternohyoid, sternothyroid, omohyoid, and thyrohyoid. The
more anterior fibres of the clavicular portion of the trapezius
may also assist in an elevation of the first rib through the attach-
ment of the latter to the elaviele by the subclavian musele.

In case of the floating ribs, the eleventh and twelfth, still
other differences from the typical conditions present themselves.
These have but the ONE VERTEBRAL ARTICULATION and are
attached only to one vertebra each, and hence lack, as in case
of the first, the INTER-ARTICULAR LIGAMENT, Owing to their
practical freedom from attachment to the transverse processes
behind and cartilages of the superior ribs in front, these two
have the greatest amount of mosiuiTY, This fact is one of fune-
tional importance since the region of the body which they oc-
cupy is one where much crowding of tissues is necessary in the
various flexions of the body which are continually taking place.
As a consequence of their looseness of articulation and extreme
mobility in general, they are easily subluxated, and, fortunate
circumstance, easily reduced by the organism itself. Owing
further to their practical SUSPENSION BETWEEN MUSCULAR TIS-
sups they are largely dependent for position upon the play
of forces concerned with museles. Direct violence will easily
displace them. Tightened clothing will force them inward
and downward. But unless a considerable subluxation takes
place at the loose vertebral articulation they will in all cases
return to a normal position if irritation be removed from mus-
cular tissue. Among the most common of the displacements
is that in & DOWNWARD direction.! By this is usually meant a
downward depression of the anterior end, although it is by no
means rare that the posterior part may also be depressed. This

1. See Fig. 27.
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condition may be much more extreme than the average student
would believe possible until he has examined personally a num-
ber of cases. It i3 hardly an exaggeration fto say the twelfth
rib may be almost VERTICAL AND PARALLEL TO THE VERTEBRAL
coLuMn.!  Many cases have been noted where the anterior end
was almost if not quite on a level with the highest point of the
iliac crest. The explanation of such a condition may be difficult.
Normally the rib ends in a small point of cartilage which lies be-
tween the aponeurotic structures of the OBLIQUE AND TRANS-
vErsE muscles of the abdominal wall, connected to these by
areolar tissue. In the extreme downward forcing of the rib in
most cases it would seem to be a tearing loose from this areolar
tissue and foreing down of the end between the layers of the
muscular and aponeurotic tissue. In some cases it is noted that
there is a general atonic condition of the ABDOMINAL WALLS, In
which case the rib is simply carried along with the yielding tissue.
The wearing of corsets and other tight clothing is one of the most
common causes for this downward depression. Irom this cause
the rib will only gradually be depressed and hence it is a gradual
vielding of the tissue, not a tearing that results. The tightened
clothing will not necessarily produce a depression downward but
may depress the parts inward which is a condition equally as
faulty. Another cause of the depressed rib is that of overactive
INFRA-COSTAL MUsCLES, abdominal and quadratus lumborum.
The attention of the author has several times been called to a
depressed rib condition where the entire trouble seemed to be a
SUBLUXATED INNOMINATUM producing the condition through
irritation to the nerve distribution of the musele, or as likely,
to direct tension on the connecting tissues of the latter with a
consequent downward displacement of the mb. Correction of
the innominatum has in a large number of cases very materially
alded if not entirely accomplished reduction of the rib econdi-
tion.

In examination of the depressed rib the anterior end of the
twelfth is usually found at a point about on the mid-axillary
line, i. e., the rib reaches about half way to the median line in

1. See Fig. 27.



300 PRINCIPLES OF OSTEQOPATHY,

front. In most cases its end can easily be felt on careful palpa-
tion but where it is disturbed in its relations, especially if the case
be a recent one, much tenderness of tissue will be encountered,
hence care must be exercised or additional irritation and con-
tracture will result. The rib can then be followed around to a
point near its eentral articulation and further data secured for
diagnosis. The anterior end of the ELEvVENTH is found above
and more toward the anterior than the posterior part of the
body. In noting the condition of either, the point should be
remembered that these are atypical ribs and hence more sub-
ject to differences in normal size, shape, and position than the
others. In many cases the twelfth is so short as to make possi-
ble the mistake of calling it the transverse process of a lumbar
vertebra. Similarly, we have known of the latter being mis-
taken for a twelfth rib. Simple attention to the fact that the
rib may thus vary in length and mobility will make it extremely
improbable that a careful diagnostician will be mistaken. Yet
such has been the case. Further, the 1L10-cosTAL space should
always be examined to determine whether it is widened or narrow-
ed. Naturally this space varies with individuals. In a medium
sized man it will be equal to the breadth of two to four fingers
Where an inequality between the two sides exists it is always
a cause for suspicion that something is wrong. Care must then
be used to determine whether it be due to a faulty innominatum,
lumbar spine, or rib.

Nearly as often there is found an upward displacement of
the anterior end of the rib. This will be noticed from the nar-
rowed space between the anterior end of the rib and the one next
above. In occasional cases the tip of the twelfth seems to be
held by a lock of some kind underneath and behind the anterior
part of the eleventh. The author has personally examined a
number of cases where the course of the rib could be followed
anteriorly till it disappeared underneath the one immediately
above. Just the relation the tissues here bear to each other it
seems impossible to determine. Such cases are usually quite

obstinate.
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Then there are numerous cases where the posterior end has
been displaced upward or downward, or the whole rib has been
forced from its location. In a few it is found subluxated directly
forward and situated so deeply in the tissues as to make its palpa-
tion quite diffieult. '

Reference has been made in most part to the conditions
associated with the last rib. The same considerations hold with
reference to the ELEVENTH which is similar in its formation,
location, and relations. Oeccasionally the TEnTH Wwill also be a
floating rib, since its cartilaginous extension is usually not very
perfect and often becomes broken loose from the cartilage of
the ninth. In most of such cases by movement of the anterior
end a definite cREPITUs may be felt and sometimes heard. This
seems to be the frietion between the broken cartilage and sur-
face to which it was formerly attached.

ApJusTMENT 0oF Riss.

As a general proposition covering the treatment of rib le-
sions it may be stated that the chest must be considered as a
whole. Fach rib is so intricately connected with the adjacent
one that a considerable subluxation of one is altogether unlike-
lv unless associated with some digorder of one or more of the
others. This does not mean that one rib may not be subluxated
and the others remain normal. The author has seen numerous
cases where no abnormal condition whatever could be detected
in the ribs on either side of the one involved and yet the one
showed marked evidence of its perverted condition. As a mat-
ter of fact the larger number of cases with which the osteopath
meets are those where only the slightest amount of actual dis-
placement is present, though the effect of such may not be at all
slight. But it is manifest that where the ribs are normally so
closely approximated and are held between two sheets of mus-
cular and other connective tissue, a very marked actual disturb-
ance of one rib must produee an appreciable change in the next.
This is of practical value when the application is made to treat-
ment. For the tension exerted on one rib must be propagated
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to the next. Hence in adjusting any one of them an efficient
force can be exerted by working upon another, preferably that
next to it. For instance, in an upward and inward crowding
of the anterior end of the eleventh, by tensing the quadratus lum-
borum and lower abdominal muscles a successful tension is ex-
erted on the eleventh, although the principle effeet is upon the
twelfth. Similarly, lifting the upper ribs will assist very materi-
ally in overcoming a depressed condition of those lower down.

Before beginning the treatment of any rib condition, es-
pecially if it be one involving several ribs, care must be given
to determine whether the rib disorder is not dependent on a
vertebral disturbance. For in many cases the perverted rib con-
dition is NORMAL TO THE EXISTING SPINAL coNDITION. Hence the
treatment to the ribs as a primary consideration is illogical
and will likely be inefficient. The condition and position of the
ribs is far more dependent on that of the vertebrs than is the
position of the vertebrm on that of the ribs. Yet cases of the
last named condition are easily possible. A rib disturbed from
its normal position and maintained thus will quite likely effect
some change in the vertebral relations. The logical treatment
in all these cases iz that directed to the [primary disorder.
That overcome, the secondary disorder may adjust itself. Yet
it is found in actual practice that treatment to both structures
is more satisfactory in point of time and efficiency than that
alone to either part and it is entirely reasonable that such should
be true.

So far as specific movements are concerned a few only will
be mentioned—enough to illustrate the principles which under-
lie practically all of the manipulations which are employed.
With reference to the posITION FOR TREATMENT osteopaths differ,
but either in the erect or horizontal posture the ribs are quite
satisfactorily adjusted. ANY MANIPULATION THAT WILL PULL
THE RIE FORWARD AND OUT FROM THE ARTICULATIONS WITH THE
gPINAL COLUMN will be effective in greater or less degree. In
most cases the disturbance iz associated with the posterior part
of the rib, and that obstruction released, the anterior part will
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be self-adjusted. But additional movement given to the ante-
rior part will add to the efficiency of the treatment in most cases.
The PARTS MADE USE oF in adjustment are usually the angle and
the anterior end, the latter either directly, as may be done by
laying the flat of the hand upon the chest and exerting tension
through sufficiently close approximation to prevent slipping of
the tissues, or by acting through the medium of one or more of
the various muscles which are attached to the anterior and lat-
eral aspects of the ribs. The latter is perhaps the more common
and effective method. EXAGGERATION OF THE LESION is made
use of as in most osseous disorders. Henece if the rib be de-
pressed in front and lifted behind, downward pressure is exerted
on the anterior end and an upward thrust posteriorly as a pre-
liminary to the essentially corrective treatment. With patient
on the left side, in case of lesion of right rib, the physician stands
in front and with the left hand reaches over to the angle of the
rib where pressure may be made in the appropriate direction to
either exaggerate or adjust. Then the patient’s right arm is
grasped, drawn downward across the chest and face, and up over
the head. THE MOVEMENT SHOULD BE EXECUTED SLOWLY. For
muscle as well as connective tissue under normal conditions will
yield to a stretching force if gradually applied, more satisfactor-
ily than to the same force quickly applied. In the latter case
the sudden movement will act as a stimulus to additional con-
tracture and that condition is already too much in evidence.
Further, owing to this latter fact, the tissue is in an irritable con-
dition and will respond with greater contracture to a lesser stim-
ulus than would be necessary if the tissue were normal. NOTE
THE REASON FOR THE MOVEMENT. The hand on the angle of
the rib exerts pressure forward as well as in a direction to ex-
aggerate or adjust. This pulls the rib away from its articula-
tion sufficiently to release the deepest structures associated with
the articulation. At the same time the same effect is being pro-
duced by drawing the arm downward across the chest and face
through the mediation of the costo-scapular muscles. As the
arm is lifted over the head a direct upward traction is made on
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the rib through the pectoral and scapular muscles which power-
fully loosens the structures-associated with the rib. Then as
the arm is freed but with .pressure still applied posteriorly,the
rib will tend to settle back to its normal relations. This is a
type of a large number of manipulations in common use in which
practically the same principles are made use of. For instance
the same effects are gotten with the physician standing behind
instead of in front of the patient who is in the lateral horizontal
position. In this the KNEE is sometimes placed at the angle of
the rib and the free hand reaching over is laid flat upon the an-
terior part and in this way additional force and control may be
gotten. DBear in mind the DANGER ALWAYS ASSOCIATED WITH
THE KNEE TREATMENT, Until the student has become fairly
familiar with handling himself and his patient he should leave
all knee treatments alone. ANOTHER METHOD in common use
and one which is quite effective, is used with the patient in the
dorsal position. If a left upper rib be involved the physician
stands at the head and to the left of his patient. Then the pa-
tient’s left arm is placed between the chest and right arm of the
physician while the right hand of the latter is passed beneath the
eervico-thoracic junction to reach the angle of the rib. At the
same time the physician’s other hand may re-enforce the ful-
erum underneath or be employed in direet work upon the an-
terior end of the rib. In this position the physician, by allow-
ing his weight to be carried backward and downward, drawing
the patient’s arm strongly with it, may get a very powerful
and satisfactory leverage, especially in those conditions where
there is a generally depressed upper thoracie region. The treat-
ment is unsatisfactory when applied lower down. With THE
PATIENT SITTING the physician stands in front and reaching around
underneath the axilla places his fingers on the angle of the rib
distal to the spinal column. With the free hand the arm is
grasped and passed in the usual manner over the chest and face.
Or standing behind, the fingers or thumb may be used as the
fulerum while the arm is rotated. For making a fixed point at
the anterior end of the rib =0 as to PRODUCE MOVEMENT ONLY
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AT THE VERTEBRAL PART, various methods are employed, all
based on the same principle as the following one which is made
use of quite ecommonly by Dr. Still. The patient stands with
chest against the wall or post which prevents material move-
ment of the anterior end. Then making use of the shoulder
girdle to lift on the rib through the serratus magnus and other
seapular and rib muscles, the posterior part of the rib is forced
and guided by the free hand. The same forces are concerned
when the patient lies in the ventral position. With an appara-
tus, such as Dr. StiLr’s cHamr with its sliding fulerum, addi-
tional advantages are gained. The patient sits, the fulerum
rests against the angles on each side of the spine and a fixed point
is thereby gained. Then with appropriate movement of arms
or body, standing in front or behind, the ribs are quite satis-
factorily under control. Standing in front the thumbs may be
inserted so as to grasp the pectoral muscles on either side. Then
by lifting and rotating, the ribs may be quite easily adjusted.

In the case of the first rib, owing to peculiarities already
referred to, a few new and different factors must be considered.
It has already been noted that the upward subluxation is the
more common and that it consists in a sliding of the rib at both
its transverse and central articulations in an upward direction,
owing in most cases to the tension of the scaleni muscles. Nat-
urally the treatment will be the removal of the tension of the
scaleni. Hence in all such cases the cause of the latter should
be sought and removed. Nevertheless it is found that in most
cases this will not be sufficient sinece the rib will have become
partially adjusted to its new position and must be directly worked
upon for its correction. A METHOD MUCH EMPLOYED consists
in making use of the scaleni muscles themselves. It is manifest
that for a downward displacement of the rib this treatment
will be entirely appropriate, since by flexing the head to the
opposite side a direct upward traction can be exerted on the
muscles and hence on the rib to which they are attached. But
in the case where the rib is already too high it must be looked at
from another standpoint. The flexion of the head is used in the



306 PRINCIPLES OF OSTEOPATHY.

same way but this merely amounts t0 an EXAGGERATION OF THE
LESION. Thus as the head is returned to its normal erect posi-
tion or passed on to the side of the subluxation, downward and
forward pressure is made upon the postero-superior aspect of
the rib through the muscular tissues, and the rib is thus lowered
to its normal situation. For acting upon the ANTERIOR END
of the first rib the sternomastoid muscle may be made use of
by bending the head back and to the side. Direct lifting of
the anterior part of the clavicle or an upward lift of the shoulder
girdle as a whole, will, through the subelavian musecle, assist in
the manipulation of the rib through its anterior extremity. Note
that the anterior end can only be PALPATED OVER A SMALL AREA
since the clavicle covers all but a small portion. In case of the
posterior half of the rib little difficulty will be found in deteet-
ing the part. Reaching in front of the muscular mass formed
by the trapezius muscle as it passes down over the cervico-tho-
racic Junection, the hand is pressed gradually downward and back-
ward and with care the unyielding rib tissue will soon be felt.
The posterior border of the rib is usually too deeply situated to
be readily detected unless it oecupies an unusually high posi-
tion.

The floating ribs require in many cases treatment different
from that employed in correction of the others. Owing to the
fact before referred to, that these ribs are largely at the mercy
of the muscle tissues between which they are suspended, the
logical treatment would be directed toward producing an equali-
zation of the tension of these tissues. It is manifest that if the
rib be drawn downward because of contracture of the quadra-
tus lumborum due to a slipped innominatum, replacing the rib
by work upon it directly, while it may be temporarily effective,
will seldom be permanently so. The rational treatment would
consist in overcoming the pelvis distortion. This further faet
should be noted: IN VERY FEW CASES OF A DOWNWARD SUB-
LUXATION OF THE TWELFTH AND ELEVENTH RIBS, WILL THE OTHER
LOWER RIBS BE IN AN ENTIRELY NORMAL CONDITION. In most
cases if care be taken in diagnosis there will be noted a generally
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depressed condition of the lower part of the chest. Hence the
problem is not simply that of reducing the subluxated twelfth,
but the overcoming of the chest condition as a whole. Even
though the other ribs be in a normal condition aid can be given
toward the adjustment of the twelfth by the methods used to
raise the others. In case of a condition where the lower rib lies
UP AND UNDER THE ONE ABOVE, it is often helpful to elevate the
upper ribs as well as to give direct treatment toward depressing
the lower. In this way a tendency toward separation of the lock-
ed parts will be produced. Granting that the treatment of the
other ribs may be effective to a marked extent, it is found that
a DIRECT APPLICATION TO THE RIB INVOLVED is usually still more
s0. This may be done in various ways. By a torsion of the
body when the patient lies on his side, produced by exerting
pressure forward on the lower ribs and traction backward on the
ilium, the rib is acted upon through the mediation of the attach-
ed muscles. Still more direct effects may be gotten by apply-
ing the thumb and fingers directly upon the rib. The latter is
usually easily found and in most cases sSPANNED BY THE THUME
AND FINGERS. Then as the arm is rotated to draw the upper
ribs away from the lower, pressure may be exerted on the latter
in a direction toward the normal situation. Usually the hand is
applied to the rib along its course rather than upon the extreme
anterior end. In most cases of an abnormal condition of the
rib the tissues overlying its end will be quite SENBITIVE TO PRES-
sURE and hence any direct work upon the extreme end is to be
condemned. Especially any careless digging attempts should
not be made. In an occasional case it may be necessary and
possible to get the fingers inserted somewhat under the anterior
end and an upward and outward lift be given. If so, great
care must be exercised and time must be taken to sufficiently
relax the tissues and insinuate the fingers deeply. In most
cases this treatment will be entirely uncalled for.

By making use of the facts in relation to the peeuliar con-
dition associated with these lower ribs and applying the general
rules of exaggeration, rotation, and pressure, the physician will
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be able to do effective work in overcoming rib lesions in any
position of the body and in anv condition of the rib. The above
suggested movements are representative of a large number that
may be employed to advantage.

STERNUM AND CARTILAGES.

It is occasionally noticed that the sternum as a whole or
in part is prominent or depressed in relation to the ribs and
their cartilaginous terminations. Ineither case the condition may
be spoken of as a lesion in so far as it is producing additional
disturbance. It must not be supposed that such are necessarily
primary disorders. In most cases a rib subluxation is respon-
sible for the abnormal condition of the sternum. Note that the
ONLY ARTICULATION of the latter is with the clavieles above and
the rib cartilages laterally. Hence it is dependent upon these
structures. DIRECT VIOLENCE of course may cause a depression,
in which case there is likely to be a fractured cartilage. Oc-
easionally the row of cartilages on one side, will be more prom-
inent than that of the opposite side. The JUNCTION BETWEEN
THE RIB AND CARTILAGE 18 not a typical articulation and per-
mits of no appreciable movement. Quite often movement is
noticed but usually it is found to be a fracture. A bending at
the costo-chondral junction takes place to a greater or less ex-
tent during the respiratory actions, but not a gliding movement.

The fact should be remembered that the sternum consists of
three parts more or less independent—parts which may be made to
appear more distinet by lesion conditions. The exsirorM is
occasionally abnormal, either lateral, anterior, or posterior. In
such the fault is a nutritive one in which the part has grown info
its abnormal position. The juncTIiON of the gladiolus and man-
ubrium should be noted. This is usually easily detected from
its greater prominence and from the fact that the junction be-
tween these is the vanpmark for the second rib. In piGEON
BREAST this junction is quite angular, though the union is effi-
cient and will permit of little if any movement.

The treatment for such irregularities is directed to the ad-
justment of the ribs and to a gradual pressure applied frequent-
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ly to the prominent parts of the cartilaginous structures. Where
the rib has been broken from its cartilage, as is frequently the
case with the tenth, little likelihood of union is present. Car-
TILAGE IS AN INERT STRUCTURE and unless perfect approxima-
tion be maintained no union is probable. Fortunately the failure
to unite does not seem to present great disadvantage, although
in occasional cases a continued sENsOorY ImrITATION Will be a
source of annoyance. In a few cases exquisite pain is brought
out on pressure over the part. This is true also of cases where
the cartilage has seemingly been wrenched. Usually a freeing
treatment in connection with the rib as well as the part imme-
diately involved will be efficient.

TaE CLAVICLE.

The clavicle iz oceasionally found in a disordered condi- -
tion. Numerous slight subluxations oceur as a result of direct
violence or as a result of inequality in the tension exerted by
the attached muscles. The same possibilities for lesion are
present in the clavieular articulations as exist in reference to
other osseous structures which present definite articulating sur-
faces. CoMPLETE pISLOCATION of the clavicle is eommon enough
in surgical practice and presents its typical symptoms. It is
not with such a condition that this work deals, as that is suffi-
ciently emphasized in the works on surgery. But the large
number of patients who present themselves complaining of
various pain and other symptoms seemingly related to the clav-
ieular struetures makes it necessary for the osteopath to examine
carefully into such. A surprisingly large number of slight and
serious disorders have been absolutely cured by overcoming
some hardly appreciable disorder of one or both articulations
of the clavicle. The following TYricaL casE illustrates the con-
ditions met with; a young man in lifting the corner of a wagon
box over his shoulder, permitted it to fall, striking him near
the acromio-clavicular junction. For a few days thereafter
some soreness of the tissues and pain on movement of the arm
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were manifest but within a few weeks no disturbance was noted.
Shortlyy however, interference with the free movement of the
shoulder was noticed. Pain was felt on lifting the arm while
weakness of the latter became apparent. On presenting him-
self to the physician some two months after the aceident, a diag-
nosis of downward subluxation of the acromial end of the clavicle
was made and treatment given accordingly. The actual change
in position of the part was almost’ inappreciable though there
was much tenderness and some contracture in close relation to
the articulation. The only treatment given consisted in sep-
arating the two articulations and a lifting upward of the clavicle.
Two such were given resulting in a complete and rapid recovery
of normal conditions. This case is typical of a large number
of very slight subluxations which, as in the one deseribed, are
produced by traumatism or, as in numerous others, result from
a disturbed equilibrium of the muscle tension. Such cases are
fairly frequent in practice and are among the most satisfactory
to practitioner and patient alike.

The treatment for clavicular lesions is usually a matter of
no great difficulty. Naturally, if the disorder be due to some
fault in the musculature of the bone, the nerve supply for such
must be investigated. In a few of these, overcoming the mus-
cle disorder will be all that is necessary, but in most a direct ap-
plication to the part is helpful if not essential. Any method
which tends to INCREASE THE DISTANCE BETWEEN ACROMION
AND sTERNUM will be helpful. The function of the clavicle is
in part to form a brace for the shoulder girdle, and hence nor-
mally there is a continued pressure exerted at either articula-
tion. Separation of the two parts will therefore be advanta-
geous in lessening the points of contact and thereby permitting
musecular tension as well as the direct work of the physician to
readjust the disturbed relations. In order to DIRECTLY GRASP
the clavicle the physician may stand behind the patient who sits
on a stool. If the left clavicle be involved, the right hand is
passed in front of the patient, the thumb is placed in thesupra-
clavicular fossa. Then withthe left hand the operator lifts the
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shoulder girdle in a direction upward and forward by means of
the elbow of the patient. This relaxes the tissues associated
with the clavicle and allows the thumb to sink in behind the
bone, after which the part may be grasped between thumb and
fingers. Then by drawing the arm back the articular strue-
tures are separated, and the clavicle can be guided into its nor-
mal situation. In inserting the thumb behind the clavicle care
must be exercised or exquisite pain may be caused. By lifting
the shoulder girdle and in that way RAISING THE CLAVICLE IN
FRONT OF THE THUMB WHICH I8 HELD STATIONARY, less pain and
greater efficiency will result than by foreing the thumb down
behind the part. This same treatment, so far as principles are
concerned, may be used with the patient in the dorsal position.
In this case the fingers rather than thethumb are used to insert
behind the clavicle. For purposes of SEPARATION OF THE ARTIC-
ULAR STRUCTURES & good method consists in placing the knee
in the back between the shoulders; then with hand on the latter
they are pulled directly backward. The freeing of the articu-
lar surfaces and lessening of tension of associated tissues re-
sulting will often be sufficient to overcome slight lesion of either
end of the bone.

THE SCAPULA.

The seapula is never luxated in the usual sense of that word,
since the only articulation it presents is with the acromial end
of the claviele and with the head of the humerus. But in oc-
casional cases there is noted a change in position of the scapula
which may be quite marked. The scapula, like the hyoid bone,
iz merely suspended between muscular and ligamentous strue-
tures, and hence any disorder in position that it presents merely
indicates a disturbance in the equilibrium of museular tension,
due to a weakness of one muscle or set of muscles, or an undue
tonie condition of others. The condition referred to as WiINGED
SCAPULE 18 a typical case of this kind. In such the latissimus
dorsi which crosses the inferior angle, and other muscles which
attach to the posterior margin of the seapula are in a condition
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of loss of tone. This permits the more anterior and unopposed
muscles to draw the part forward and cause the marked pro-
jection of the angle which is characteristic. In other cases the
scapula is seen to occupy a position TOO CLOSELY APPROXIMATED
TO THE SPINAL COLUMN. This always suggests an irritation to
the rhomboids and posterior fibres of the serratus magnus. Nor-
mally there is a space equal to a hand’s breadth between the
vertebral edges of the two scapul®. This fact will enable the
student to determine a probable displacement. Caution must
be used since the distance varies within wide limits.

The treatment for the displaced =ecapula will depend on find-
ing and removing the irritation that keeps up the undue con-
tracture, or that has exhausted the tissue producing its atonic
condition. The student should be able to determine from his
knowledge of the musculature the appropriate methods of directly
relaxing the tissue, and from his knowledge of nerve origin the
lesions likely to be responsible for the irritation.
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CHAPTER XV,

THORACIC AND LUMBAR LESIONS—EFFECTS.

IMrecT PrRESSURE.

Disorders resulting from direct pressure of the spine up-
on the organs are not common, since it is only an extreme an-
terior condition that would sufficiently crowd the structures
to produce disorder. But in many cases associated with a flat-
tened chest the flat upper thoracic spine may interfere directly
with the activity of various of the thoracie viscera. In the lum-
bar portion the spine is occasionally so noticeably anterior as
to be easily palpated from the ventral aspect. Such may, in a
way, produce effects by direct pressure.

VascurLar OBSTRUCTION.

Interference with vessels is largely limited to the branches
associated with the spinal column belonging to the interverte-
bral system., The arteries given off from the intercostals pass
directly back to supply in part the spinal canal structures through
the intervertebral openings, and in part the muscles and super-
ficial tissues on the dorsal aspect. Lesions of the vertebrs or
deep ligamentous structures may, therefore, cause a lessening
of the nutritive supply of the spinal cord, which will produce
any form and number of effects dependent on interference with
the nerve impulses passing from the spinal segment involved.
These effects are discussed more in detail in a succeeding section.
In the same way the venous drainage being impaired, the con-
gestion resulting will seriously impair the nerve discharge. The
MUSCLE CONTRACTURE by interfering with the normal flow
through the softer tissues of the spine may not only cause dis-
order of their own nutrition but collaterally produce disorder
of the next immediate branches, which pass to the cord, if the
~ condition is maintained sufficiently long.

21
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In the lumbar part of the spine the lumbar vessels passing
in close relation to the psoas muscLeE may be interfered with
by abnormal conditions of that structure, in addition to erowd-
ing of the branches that lie, in their relation to the spine, simi-
lar to those in the thoracic portion.

In the upper thoracic region the closeness of the spine to the
sternum and anterior part of the clavicle and first rib may more
or less seriously obstruet the flow through the LARGE VESSELS
in that region. These are more properly disecussed in connec-
tion with the rib lesions beecause it is usually the rib structures
which are mostly at fault.

SerIiNAL NERVES.

The nerves likely to be involved from lesion of the spine
in the thoracic and lumbar portions are the same in kind as those
in the cervical portion, with the exception of the eranial system
which is not involved. Of the spinal nerves proper the twelve
thoracic and five lumbar are situated in positions where marked
subluxation may produce irritation. The anterior branch of
the first thoracic nerve aids in the formation of the BracHIAL
PLEXUS, that of the second sends an offset to supply the cuta-
neous tissues of the arm, while from the last a branch is sent to
the tissues overlying the mip. With these exceptions the an-
terior branches are continued over the chest and abdomen as the
INTERCOSTAL NERVES. So far as the spine is concerned these
nerves will only be impinged at the intervertebral regions. The
effects from such are varied in number and intensity. Inter-
costal NEURALGIAS are common. These suggest purely an in-
terference with the afferent spinal fibres. If a pair of nerves
be involved it indicates a more CENTRAL DISORDER, involving
the segment of the cord with which the nerve is connected.
If a single side be disturbed it is more likely interference with
the nerve or its ganglion cell body on the one side of the spine.
Other disorders of sensation may be present. The MOoTOR OR-
aaNs may be involved. Tightening of the chest wall or of the
abdominal parietes, either tonic or spasmodic, may ocecur,
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while the atonic condition of the abdominal walls is a fairly com-
mon disorder. These spinal nerves, through their connection
with the thoracic and lumbar sympathetic systems, earry fibres
subserving the various functions associated with the latter sys-
tem and are spoken of later. It must further be noted that
there is possibility of disorder of the thoracie viscera from in-
volvement of the intercostals. This iz true. not only because
of the disturbance of the action and eondition of the chest wall,
or through the reflex mechanism, but by virtue of the faet that
the terminals of the nerves have been traced across the space
between the wall and the pleurse and into the latter struetures.
Hence pleuritic disorders may be partly dependent on spina)
nerve irritation. The posTERIOR BRANCHES of the thoracie and
lumbar spinal nerves are distributed to the dorsal structures
both superficial and deep. Irritation to them will produce mus-
cular contracture, sensory disorders, and disturbance of asso-
ciated sympathetic functioning. The ‘‘stitch” in the back,
lumbago attacks, and many so called kidney pains, are in most
cases disorders of the sensory nerves in these regions, depend-
ent on vertebral lesion or muscle contracture. Similarly, those
struetures of the rLimBs supplied from the posterior branches
of the lumbar nerves, which include the superficial tissues of the
buttocks and upper thigh, may be involved in numerous forms
of disorder,

With respect to the anterior divisions of the lumbar nerves
numerous facts must be borne in mind. These branches, with
the exception of the fifth, enter the psoas muscle to form the
lumbar plexus. This muscle lies in front of and is attached to
the transverse processes of the lumbar vertebrsae. In this situa-
tion there is a very reasonable possibility for irritation, not
only from distorted conditions of the vertebrse themselves thus
initiating muscle contracture or directly affecting the nerves,
but from contraction of that muscle from other ecauses the
plexus may be disordered in all or any of its parts.

The sacral plexus is in part formed from the fourth and fifth
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lumbar nerves. This plexus lies upon the pyriformis muscle
and enters the great sacro-sciatic foramen where it contin-
ues as the GREAT BCIATIC AND PUDIC NERVES to be distributed
to the limb and various of the pelvie structures.

In discussing the effects of lumbar lesions it is advisable
to mention a few of the more important nerve trunks having
their origin in the lumbar portion of the spinal cord, and trace
in brief some of the more common disorders with which the
practitioner comes in contact. One set of fibres from the lumbar
plexus passes to supply the lower ABDOMINAL AND GENITAL AREAS
and to some of the structures on the anterior aspect of the upper
raigH. Contractures of the psoas muscle or lesions of the lum-
bar region may therefore cause various curvatures and muscu-
lar disorders. Another set passes to be distributed to the antero-
internal areas of the thigh. Among these are several nerves of
special importance. The EXTERNAL CUTANEOUS passes anteriorly
and externally to supply the skin and other cutaneous structures
as far as the knee. The oBTURATOR is of special importance in-
asmuch ag it often by pain conditions suggests hip or other le-
gions. It is cutaneous, muscular, and articular in its distribu-
tion, supplying both hip and knee-joint and various of the strue-
tures between. The ANTERIOR CRURAL, the largest of the more
anterior nerves, is distributed to the antero-internal aspect of
the thigh and in addition sends a few filaments down the leg and
foot. It supplies eutaneous, muscular, vascular, articular, and
osseous tissues. Numerous forms and intensities of disorders
may therefore arise from a lesion in the region of the lumbar spine
or other part in connection with this nerve. In many cases a
severe NEURITIS similar to involvement of the sciatic nerve is
associated with the anterior crural. Disturbances of the KNEE
or HIP to which it sends articular branches are common. Dis-
orders of the sciaTic NERVE may result from the lumbar lesion,
gince the lumbar nerves are concerned in the formation of the
sacral plexus. One of the most common causes of sciatica 1s
a disordered condition of the lumbar spine. Since the sciatic
nerve supplies the remainder of the thigh and leg not before
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mentioned, the possibility of a large number and variety of ef-
fects from lesion affecting its origin iz obvious.

In case of all these spinal nerves deseribed it must be con-
stantly borne in mind that they carry, in addition to fibres prop-
erly of a spinal origin, others derived from the sympathetic gang-
lia, Hence many of the sympathetic functions may be inter-
fered with by lesion to the nerve.

SYMPATHETIC NERVES.

The division of the sympathetic system which is associated
with the thoracic part of the spine is of importance from the fact
that it ecomprehends the AREA OF EXIT OF THE WHITE RAMI COM-
MUNICANTES, and in large part, which is principally dependent
upon the latter fact, comprises the area from which efferent
impulses pass from the central system. Discussion has already
been given to the various funetions of the sympathetie filaments
distributed from the cervieal ganglia. It remains to show that
THE IMPULSES DISTRIBUTED FROM THESE CERVICAL GANGLIA ARE
LARGELY DEPENDENT UPON OTHER IMPULSES RECEIVED FROM
THE SPINAL CORD THROUGH THE MEDIATION OF THE THORACIC
GANGLIA. For instance fairly good evidence is presented to show
that the PUPILLO-DILATOR FIBRES that ascend from the super-
10r cervical ganglion leave the spinal cord by the white rami in
the upper thoracic region. The vasomoror FIBRES that pass
with the carotid and cavernous plexuses to reach the eye, the
ear, and the meninges of the brain, leave the cord in the thoracic
region. It is known that the CcARDIAC ACCELERATORS that are
given off from the eervieal ganglia by the cardiac nerves all issue
from the thoracic cord in the upper two or three of its segments.
The vasomoror FIBRES that supply the vertebral, subelavian,
thyroid, and other cervieal vessels are also derived from this
region. Hence the general statement is not far wrong that any
DISORDER PRODUCED BY A CERVICAL.LESION MAY BE DUPLICATED
BY AN UPPER THORACIC DISTURBANCE.

In addition to the effects upon the fibres that are distributed
by way of the cervical sympathetic, however, there are numer-
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ous additional effects from the upper thoracic lesion. The heart
and aorta may be involved. There has been suggested already
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a way in which the heart may be disordered through disturb-
ances of the accelerator nerves and of the cardiac vasomotors.
These fibres pass out of the upper thoracic segments and in large
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part are carried to the cervical ganglia from whence they are
distributed to the carpiac pLExus. BSBome few fibres may pass
directly from the upper thoracic ganglia and join with that plexus.
It is known that fibres passing from these upper ganglia make
4 DIRECT CONNECTION WITH THE THORACIC PLEXUS in close asso-
ciation with the heart. It is reasonable to assume though per-
haps difficult to demonstrate that these fibres have a vasomotor
function in connection with the thoracie aorta. This is inter-
esting as throwing light on the recoil of the aorta following each
systole of the ventricle, for according to Hunter and others the
force of the recoil is greater than the force necessary to cause the
distension in the first place. Disturbances of this condition of
AORTIC TONE may quite materially produce disturbances of the
heart’s action. The cardiac disturbance resulting from the very
common upper thoracic lesion is more likely dependent upon
the cardiac accelerators that pass out from the cord in this re-
gion and upon the coronary vasomotors that possibly do so. A
lesion acting as a stimulus to these fibres or their cell bodies in
the cord will in the first place produce increased tone of the cardiac
and arterial muscle, but if kept up sufficiently long, which is
true of most lesions, an exhausted condition will result which
amounts to inhibition and this ultimately means a failing heart.
The upper three or four thoracie segments of the spinal cord rep-
resent then the typical cardiae area of the central nervous system
and the TYPICAL REGION FOR SPINAL LESIONS AFFECTING THE
HEART,

This same region is one common for lesions affecting the
arm, and may be spoken of as the vasomMoTor cENTER for the arm.
The sympathetic fibres reach the tissues of the arm by at least
Two PATHWAYs. The fibre passing out by way of the white
ramus is conducted from the thoracie ganglion upward into the
inferior cervical ganglion from whence the nerve impulse is carried
by the grey fibre into the cervical nerves forming the BRACHIAL
PLEXUS and is distributed with those fibres to the arm. Or in-
stead of passing from the inferior cervical ganglion to connect
with the spinal nerves, fibres are given off direetly from the
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ganglion to form the plexus distributed to the sUBCLAVIAN
ARTERY and its continuation. Hence it is possible that either
of these two courses may be the pathway for disturbed wvaso-
motor impulses to the upper limb. Cases are on record where
a lesion as low as the fifth or sixth was directly responsible for
disturbance in the arm. In such case the presumption is that
the fibres constituting the vasomotor mechanism originated in
the cord at this level. Usually the lesion iz considerably higher.
Various kinds of effects are noticed in conneetion with such

BRACHIAL
- NERVE.

FIBER FROM THORACIC TO
INFERIOR CERVICAL GANGLION

Fig. 20.—Diagram of double pathway for impulses to arm from sympathetie
ganglion.

lesion. Superficial disturbances, such as EczEMA and other

eruptions; SsENSORY DISORDERs in the way of definite pain sen-

sations, or tinglings and numbness; or deeper disorders may be

present, such as MALNUTRITION of the museles and other tissues,

congestion, and inflammation.

The upper portion of the thoracic spine is also a typical re-
gion for pulmonary disorders. The area from the second to the
seventh thoracic is the vasomotor center for the lung and its
associated structures. That is, from this region white fibres
leave the cord ultimately to carry impulses to the muscle fibres

SUBCLAVIAN ARTERY
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in the pulmonary arterioles. These fibres are not as numerous
as are those to some other of the viscera but are fairly easy of
detection. They pass directly from the upper thoracie ganglia
to reach the puLMoNARY PLEXUSER which are made up by them
with additional fibres received from the camrprac pLEXUs and
numerous filaments derived from the vaGgus. These direct fibres
CAITY VASOMOTOR IMPULSES fto the lung vessels and sSENSORY
IMPULSES from the tissues back to the cord. It has long been
known that there are tender areas posteriorly between the
shoulders in many diseases of the lungs, and this fact of the sen-
sory distribution helps to explain that condition. Various con-
gestive and inflammatory conditions of the lung tissues will re-
sult from lesion in this spinal area. BroxcaITIs following ex-
posure of some kind depends upon irritation to vasomotor dis-
tribution in the bronchial muecosa; congresTiON of the lungs, both
simple and where complicated by pneumonia, is dependent on
similar disorder; PLEURISY and affections of the more superficial
parts of the chest wall are
,{ similarly caused; asTHMA has
f /""" .)' soonane 108 uBUAl lesion in the thoraecie
f ‘E l spine and the ribs, while
other disorders of the re-

W f = /|| spiratory mechanism too
i , YO pumerous to detail are

Lune E::_;: : { / continually met with, and in
7| o P large part depend on irreg-
t ' [ oo, Ularities in the spinal areas
. ’ ' concerned. Not only these
H7 | U ,E efferent nerves may thus cause
: l disorder but afferent fila-
1 N’ | wons, Ments leading from the lung

' and chest regions may be
sufficiently irritated to pro-
F1a. 30.—Innervation of lung from sym- duce disorder. Forit has been

pathetic system. shown that the respiratory
center in the medulla is easily affected by stimuli from the sen-
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sory fibres contained in the INTERcosTALS. Every one has ex-
perienced the spasmodic effect produced on the respiratory ap-
paratus by a sudden cooling of the cutaneous tissues of the chest
region, and all obstetricians know that a smart blow on the
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cutaneous tissues tends to initiate the automatic action of the
respiratory center in the case of a new born child when simple
exposure to the air is not a sufficient stimulus. Hence it is not
unreasonable to assume that an inecreased number of afferent
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impulses from this region dependent on chronie muscle contrac-
ture or other lesion may be an efficient factor in causing a dis-
turbance of the respiratory rhythm, and hence producing greater
liability to other influences of a deleterious character.

The middle and lower part of the thoracie spine is a region of
importance since it represents that part of the cord and sympa-
thetic system which is in direct control of the digestive processes.
From the thoracie ganglia ineluding the fourth to the tenth are
riven off efferentes which make up the greater or lesser 8PLANCH-
NIC NERVES whose importance to the physician all osteopaths
recognize. The least splanchnic is more concerned with other
than the digestive functions and hence is not considered in this
connection. It is unsafe to put any absolute limits to the
splanchnic area since both physiological experimentation on
the lower animals and osteopathic experience in connection with
human diseases show that the AREA VARIES WITHIN VERY WIDE
LIMITS, For instance lesions as high as the second thoracic and
as low as the tenth have been known to cause stomach disorder.
Whether such a condition indicates that the splanchnic filaments
passing to the stomach in these cases issued from the cordin these
regions of course is not proven, but the assumption is not un-
reasonable. The fibres that pass by way of the splanchnic nerve
and solar plexus to reach the stomach are concerned with nu-
merous funections. It is known that SEN2ORY FIBRES subserving
the sensation of pain pass by this route to reach the spinal cord
and ultimately the sensorium. Disturbance of these fibres from
spinal lesion may create not only sensory reflexes, but by in-
creasing the impulses to the cord segments create local meta-
bolic disorder which will result in excess of outgoing impulses
to the stomach. These fibres contain numerous forms of effer-
ent nerves. The vasomorors, both constrietor and dilator,
pass to the gastric arterioles. One of the most common of
stomach disorders is a temporary congestion ur INFLAMMATION
(gastritis) of the mucosa. This is probably produced by lesion
affecting the vasomotors. A SOUR STOMACH is a common dis-
order. It is usually dependent, not on an excess of the normal
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hydrochloric acid of the stomach, but upon a fermentation
process with liberation of lactic and other organic acids from
changes in the foods present. It is not sufficient to reply that
this fermentation is due to the presence of wvarious forms of
micro-organisms. The normal condition of the stomach pre-
cludes any activity of such bacteria as are not beneficial to the
body. An illmourished condition of the stomach dependent
on a deficient nutrient supply is present, and is usually depend-
ent on interference with these nerves. The same interference
may result in excessive, deficient, or changed secretions, since
one of the important controlling factors in secretion is the blood
supply. Whether there are any proper SECRETORY FIBRES to
the gastric glands through the sympathetic system remains vet
to be satisfactorily demonstrated. There is quite good evidence
that the pneumogastrie filaments exercise such a direet control
and it is not unreasonable to assume that the sympathetie, by
disturbance of the other conditions, may likewise interfere with
the normal secretory activity of the wvagus. Further, the gen-
eral statement is made that the sympathetic carries VISCERO-
INHIBITORS to the alimentary tract including the stomach, while
the vagus carries the visecero-motors. This is undoubtedly true
in so far as the most marked action is concerned, as the usual
result of experimental stimulation of the peripheral end of the
cut sympathetic is an atonic condition of the musele tissue in
the gastric walls. Hence a lesion aeting as an irritant to such
fibres may produce atony of the stomaech wall through over-
stimulation of the inhibitors; what is much more likely, through
an exhaustion of the forces associated with the nerve, there will
be an unopposed action of the tissues and hence a final condi-
tion of weakness with dilatation. It has been said that there
are special 0OsTEOPATHIC CENTERS for controlling the cardiac and
pyloric orifices, situated respectively in the upper and the lower
gastric areas, the fourth to ninth thoracie. Physoiological evi-
dence is not entirely satisfactory in this respeet though most
investigators are agreed that the sympathetic fibrils from the
upper area do exercise a relaxing function in ease of the cardiac
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orifice while less evidence is obtainable in case of the pylorus.

The thoracic region from the seventh to the tenth or eleventh
is the vasomotor region for the LIVER, SPLEEN, AND PANCREAS.
The area for these viscera is not very definitely marked out but
sufficient evidence has been secured to show that this part of the
cord gives off fibres which supply these accessory glandular
structures. It is further known that the portal system of veins
is innervated by similar fibres from the same region. Hence
various conditions of disordered digestion may result from in-
terference with the blood supply to these structures. OBsTRUC-
TIVE JAUNDICE is a fairly common condition met with in prae-
tice and iz due to swelling and infiltration of the mueous lining
of the bile duet which in turn is dependent upon interference
with the blood supply. Congestion of the liver substance or
hypertrophy following such congestion, or an atrophy follow-
ing the hypertrophy, are also met with and are dependent upon
disordered blood conditions, part of which may come from spinal
lesion. The sPLEEN is occasionally congested, dependent upon
disorder of its vasomotor mechanism. Since the spleen represents
a part of the circulatory apparatus and is probably concerned
with the formation and disintegration of red blood-corpusecles,
the importance of a lesion to its nerve supply is obvious. The
spleen as a whole is an expanded and many-chambered blood-
vessel and undergoes a speecial rhythm of its own through the
periodic contraction of the strong muscular fibres in its capsule
and trabeculs. A disorder of the pPANCREAS may be the oc-
casion for various symptoms dependent on obstructed nutri-
tive conditions. These symptoms are usually not peculiar and
are not often referred to the pancreatic disorder. It is entirely
reasonable, owing to the fundamental importance of the pan-
creas to the digestive processes, to assume that the organ is often
responsible for the presence of digestive disorders. Recent inves-
tigations relating to the glycogenic function of the pancreas tend
to emphasize more and more the importance of this organ, its
normal action being essential either for the transformation of
glyeogen into sugar and of sugar into glyeogen, or for making
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the sugar available to the tissue by assisting in oxidation pro-
cesses. Disturbance of this normal action may aecount for
many of the cases of pIABETES MELLITUS formerly supposed to
be due to liver or even to kidney disorder. This same region
of the eord in all probability may in addition to supplying these
struetures with wvasomotor fibres, give off fibrez of a definite
and direct SECRETORY FUNCTION, s0 exercising an influence
directly upon the secreting cells without reference to the control
of the amount of blood. For this belief there is but little direct
experimental evidence. Inasmuch as certain other glandular
structures of the body are known to be supplied by sympathetic
secretory nerves, as the salivary glands, it is not unreasonable to
azsume a similar control for these digestive glands. It has fur-
ther been shown experimentally that this region of the spine re-
ceives fibres directly from the viscera through the sympathetic
system, carrying seENsoRY or afferent impulses. Hence lesion
in this part may interfere with the normal flow of impulses from
the viscera to centers, and reflexly produce sensory and motor
disorders of immediate or more remote organs.

The region of the spine from the middle thoracic to the
coceyx represents the area of innervation for the intestines, and
hence lesion of any part of this area may reasonably produce
the various disorders which are common to the intestinal tract.
And experience indicates that it is not theory but fact. For
instance lesions producing coxsTIPATION have been found as
high as the fourth dorsal and as low as the coceyx. A consider-
ation of the distribution and the funection of the sympathetic fila-
ments in this region throws light upon the question. It has
already been stated that in the splanchnie nerves are to be found
fibres subserving the function of motion to the abdominal blood-
vessels. Among the latter must be included those distributed
to the mesenteries and thence to the bowel walls, It is further
stated that vasomoror FIBRES have been shown to pass from the
solar plexus to supply the portal system of veins. Hence both
the arterial and venous systems of the intestinal structures are
more or less subject to vasomotor control. An excess of blood
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from wvaso-dilatation will cause one or both of Two EFFECTS,
increase of intestinal secretion, and stimulation of the motor
organs in the intestinal walls. In these walls, in connection with
the submueosa and musele layers, are found the double set of
ganglioniec structures, MeissNEr-BiLLroTH'S, and AUERBACH'S
PLEXUSES. It is believed that these act as local distributing
points for secretory and motor influences respectively. An in-
crease of blood to these regions, therefore, may easily produce
excess of secretion and of motion with a resulting overactive
peristalsis, in which both factors are usually concerned. Henece
a condition of pIARRH@®EA with or without inflammation iz often
the result. It must not be assumed that the excessive activ-
ity will be the constant accompaniment of the excess of blood.
It is not unreasonable that a wvenosity of the blood resulting
from the continued dilatation may cause a final exhaustion of
the functioning powers of the bowel wall and the opposite of
diarrhoea, constiraTiON, will result. Naturally, other than
these two conditions may occur as an effect of the local disturb-
ance of blood. It is safe to say that ANY PATHOLOGICAL CON-
DITION possible to a similar structure will result, depending alone
on the cause above mentioned, or by making conditions which
are predisposing to other factors in producing disease. Inter-
ference with the consTRICTOR FILAMENTS in the splanchnic will
cause effects at least temporarily more or less opposite to those
associated with dilatation, and we may have ischsmic states,
which lessen secretion and motion. But in either case THE ULTI-
MATE CONDITION IS LIKELY TO BE CONGESTION since the nerve
mechanism will at length become worn out, leaving the inherent
elasticity of the vessel wall as the only factor to limit the amount of
blood present.

There are in addition to the vasomotor fibres, also the vis-
cero-inhibitors. It is usually stated that the sympatheties are
inhibitors to the muscle tissue in the walls of the alimentary
tract, and that the cranial (vagus) and spinal (sacral) are motor
While the view is largely correct there are evidences showing
that both the cerebro-spinal and sympathetic systems are mo-
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tor and inhibitor. This latter fact iz not by any means proven
from the common experience of osteopaths that a so called stim-
ulating treatment to the spine is more favorable in constipation,
while the inhibitory application is most successful in diarrheea.
There are too many associated factors in the problem to make
such a generalization. In this connection it i3 advisable to note
that the crossED INNERvATION THEORY of Basch has been dis-
proved. This theory is one which has been incorporated in

various text-books, and conclusions have been drawn from it
for which there is no justification. In brief it is that the cere-
bro-spinal and sympathetic systems both send motor fibres to
one coat and inhibitory fibres to the other, and that the two are
opposite in action in each of the coats. Along this line a quota-
tion of two paragraphs from Langley may not be amiss: It
has been asserted that in the gut, the internal generative organs
and the bladder, there is an essential difference in the character
of the nerve fibres received from the sympathetic and of those
received from the vagus or from the pelvic nerve, of such sort that
the sympathetie fibres cause contraction of the circular muscular
coat and inhibition of the longitudinal muscular coat; whilst the
vagus and pelvic nerve cause inhibition of the cireular muscu-
lar coat and contraction of the longitudinal muscular coat. A
considerable number of observations which have been made on
the several organs, show that this is not the case. And in the
course of investigation into the innervation of the pelvie wvis-
cera by Anderson and myself, results were obtained entirely
inconsistent with this theory. Thus for example stimulation
of the sympathetic causes the most striking longitudinal con-
traction of the vas deferens, and in the rabhbit the most obvious
inhibition of the longitudinal coat of the descending eolon; and
on the other hand stimulation of the pelvic nerve causzes in the
rabbit, in certain circumstances, complete and powerful con-
traction of the eireular coat of the descending colon and rectum.
In one case only is there priMa FAcIE ground for the theory.
The pelviec nerve causes contraction of the recto-coceygeal mus-
cle; and the syvmpathetic, if it has any effect at all, which iz not



THORACIC AND LUMBAR LESIONS. 329

quite certain, has an inhibitory effect.*** Recent observations
have strengthened the general conclusions arrived at in the text
that the cranial aulonomic system sends motor fibres to both
coats of the gut, and that the sympathetic system sends inhibi-
tory fibres to both coats. With regard to this it is to be borne
in mind that the motor effect produced by stimulating a particu-
lar nerve strand varies somewhat in different animals, in differ-
ent parts of the gut, and in different eircumstances. The ob-
servations strengthen also the view that the cranial system sends
some inhibitory fibres, and the sympathetic system some motor
fibres to both coats; but it is clear that these fibres vary in num-
ber in the nerves to the different parts of the gut and in different
animals; and although it is perhaps probable that such fibres
oceur generally in animals, further evidence is required to place
this view on a sound basis.’"

From the foregoing it will be manifest that no definite rules
can be given with regard to the effect of any particular lesion
upon the motor activities of the hollow viscera, and as a matter
of fact from aectual experience it is found that the same lesion in
different individuals will produce different effects, or in the same
individual a lesion will produce different effects at different times.
Further it is rather unsafe to make definite rules regarding the
PART OF THE BOWEL likely to be affected. In general both ana-
tomical and physiological facts and eclinical experience suggest
that THE HIGHER THE LESION IN THE SPINAL AREA THE HIGHER
WILL BE THE PATHOLOGICAL CONDITION IN THE INTESTINAL CANAL.

Ovarian and uterine disorders are quite often resulting con-
ditions from vertebral lesion or muscular contracture from the
ninth to the twelfth, as well as from regions lower down. The
explanation is not particularly difficult since fibres forming the
OVARIAN PLEXUS, which is one secondary to the solar plexus,
have been traced back to the ganglia of the sympathetic cord in
this region. These fibres are largely vasomotor in function and
hence control the amount.of blood to the ovary and uterus. In
OVARIAN COLIC 1t 15 quite common to find marked contracture

1 ScHarer; Text-Book of Physiology, Vol. II, pp. 602-3-605.
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in these spinal tissues which may be either primary or second-
ary. INFLAMMATORY conprrions of this organ will also be as-
sociated with similar lesions, while disturbances of the MEN-
STRUAL PERIOD and various other uterine disorders are quite
commonly dependent upon the lesion. Through this same chan-
nel pass SENSORY FIBRES from the uterus and ovary.

From the tenth thoracic to the first or second lumbar is
represented the typical region for kidney disorders. From the
lower two or three thoracic ganglia, more especially from the
last and occasionally from the upper lumbar ganglia, arise fibres
that pass to form the least splanchnic. This nerve is distrib-
uted in large part to the renal vessels from whence they are
carried to the arterioles in the renal substance. They exercise
a control over the lumen of the arterioles and thus regulate the
rapidity of the ExcrRETORY FUNCTION of the kidney, for it is known
that the excretion varies directly with the blood flow and blood
pressure in the arterioles. Lesions in this region of the spine
will produce congestions, disturbed urinary secretion, inflamma-
tions, and other disorders associated with a disturbed blood sup-
ply. Further, some of the sympathetic fibrils have been traced
into the membrane supporting the epithelial cells of the tubules,
which suggests a direct control of the SECRETION PROCESS, al-
though little experimental evidence for such a control has been
presented. Some of the fibres associated with the renal plexus
are also afferent and convey the sensations of paiN which are
common accompaniment of kidney disorders, and also sub-
serve the function of afferent pathways for the KIDNEY REFLEXES.
It has been found that quiet pressure in this region of the spine
is often effective in reducing the pain associated with RENAL
coLic. In this condition the renal caleulus is passing through
the ureter and it is the irritation from its presence that causes the
extreme distress. Quain states that sensory nerves from the
ureter pass through the last three thoracie and first lumbar ganglia,

In the lumbar portion of the sympathetic system are found
numerous fibres given off to supply the abdominal aortic plexus,
through which they are continued downward into the forma-
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tion of the hypogastric plexus, which also receives filaments di-
rect from the lumbar ganglia. Through interference with the
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Fie. 22.—Diagram of innervation of pelvie structures.

action of these fibres various diseases of the PELVIC STRUCTURES
may result. Motor fibres to the BLADDER are among those given
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off from the hypogastric plexus, as well as their antagonists, the
inhibitors. Lesion, therefore, could reasonably produce a dis-
turbance of micturition. Note that the capacity of the bladder
and hence the frequency of miecturition DEPENDS IN PART UPON
THE TONE OF THE BLADDER WALL. Where this is excessive there
will be the symptom of increased frequency of discharge. This
suggests a hyperactivity of the motor fibres. On the other
hand an exhausting lesion to these fibres will produce loss of tone
and hence an incomplete and infrequent discharge. Disturb-
ance to the fibres that supply the sphincter mechanism will pro-
duce INCONTINENCE oF URINE. This latter condition is one
very commonly found in children and is usually dependent upon
lesion in the lumbar region. This lesion may interfere with
the outgoing impulses or with the center which is located in the
terminal portion of the cord. There is some evidence also that
VASOMOTOR FIBRES are distributed to the bladder from the lum-
bar sympathetic. Interference with these may reasonably pro-
duce various disorders of nutrition including congestions and
inflammations.

Disorders of the generative organs, both internal and ex-
ternal, are common accompaniments of lumbar lesions. These
are dependent upon the fact that vAsoMOTOR FIBRES to some of
the structures and MoTOR FIBRES to others pass through the hypo-
gastrie and pelvic plexuses to reach the organs.

Throughout the entire lower thoracic and lumbar regmns
impulses are given off by the sympathetic fibrils which keep up
the normal chemical and muscular tone of the various abdom-
inal and pelvic structures. Among these must be indicated the
supporting tissues, the ligamentous and peritoneal tissues and
the abdominal walls which are concerned in affording mechan-
ical support to each of the several organs. If through spinal
lesions, either general or local, the nutrient influences be in part
withheld, these supporting structures must of necessity become
lax and either a general or local prosis will result. In a typieal
case of enteroptosis this appearance of weakened support is
striking. The abdominal walls are flabby, the abdominal con-
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tents lax, vielding, and prolapsed, all suggesting a condition of
more or less complete loss of tone. Hence in addition to the
effects resulting from the primary lesion there will be added
consequences from a general ecrowding of abdominal contents
downward toward the pelvie cavity. This naturally results
in any one or more of a vast number of disorders such as consti-
pation, bowel obstruction, or appendicitis; ovarian and uterine
disturbance; interrupted excretory functioning and the like.!

Finally through the connection between the lumbar sym-
pathetics and the spinal nerves, various disorders of the lower
limbs may result. VasomoTorR DISTURBANCES of the skin pro-
ducing eruptions and irritations, disorders of sECRETION of sweat
and sebum; while INFLAMMATORY STATES of the sciatic and other
NErves are COmMMmon.

Direct PreEssure From Riss.

So far as both experience and abstract theory are concerned
a rib lesion may be responsible for the same kind of disorders
that are known to be associated with lesions in the thoracic gpine.
Not only that but the results are largely produced in the same
way, through the mediation of disturbed sympathetic connec-
tions and interference with the spinal nerves. But there are
other possible and common disorders associated with rib sub-
luxations that are not produced so commonly by the verte-
bral disorder. Various .of the thoracic organs are occasionally
involved in disorder through a dircet pressure condition. Refer-
ence has been made to the condition of & FLAT CHEST as one type
of general rib disorder. This flattening, in so far as the organs
are unable to adjust themselves to the changed shape, must of
necessity interfere with their normal activity. There is pro-
vided for each thoracic organ a certain amount of room in which
to perform its function. When that space is encroached upon
by an approximation of the thoracic walls disorder will almost

1. For a comprehensive study of this problem the reader is referred to

the chapter on “The Abdomen™ in Dr. Still's Philosophy and Mechanical
Principles of Osteopathy.
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certainly result. Typieally, there results from the flattened
chest some disorder of the lungs, The majority of individuals
who are afflicted with puLMONARY coNsUMPTION present this
flattened type. Along with the lessening in the antero-pos-
terior diameter there is also a limited chest expansion. This
is due in part to a loss of vitality in the respiratory mechanism
itself but in part to a lessened pliability of the chest wall de-
pendent on a proportionately inereased amount of non-elastic
tissue. While such a condition is not entirely a direect pressure
on the lung structures, yet in so far as it prevents a normal ex-
pansion of the lung tissue it is the same in effect. In connec-
tion with this flattened condition associated with tuberculosis
it 1s a significant fact that the apical portion of the lung first be-
comes involved. In part this may be explained by the fact
that there is a lessened exercising of this region of the lung when-
ever the flat condition is present. It is noted, however, that
it is not the extreme apex that first is involved, but a point an
inch or two below the apex. This corresponds to the region
ACROSS WHICH PASSES THE UPPER PART OF THE STERNUM AND
ANTERIOR ENDS OF CLAVICLE AND FIRST RIB—a fact which is not
without significance.

In the same way wvarious disorders of the heart may arise.
Normally the heart, a trifle above its apex, lies in direct contact
with the chest wall with only the pericardium interposed. This
point is in the region of the fifth rib below and internal to the
left nipple. It is manifest that a narrowed chest in this region
may interfere with the normal action of the heart. As a mat-
ter of clinical experience it is found that such a condition i= oe-
casionally present. The author has seen case after case of pal-
pitation and other irregular heart action, as well as disorders of
& more serious nature, temporarily and permanently relieved by
the simple expedient of opening up the chest cavity by some
of the methods for elevating the ribs. It has been stated that
the fifth rib is more commonly involved in such cases where a
gingle rib produces the pressure effect. From personal experi-
ence the author is not ready to assent to this proposition though
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it may reasonably be true. In most cases where a true direct
pressure effect is produced it is a condition involving a SERIES
oF rRIBs rather than a single one. A case in the clinie depart-
ment of the American School presented all the evidences of
ANGINA PECTORIS in which the lesion was a distinetly depressed
thorax; relief is usually obtained by attention to increasing the
chest capacity. Another case which came under the personal
observation of the writer was one of BRaDYCARDIA. It was one
of long standing and little diseomfort seemed directly traceable
to it. The heart rate when first examined was about fifty. No
lesion aside from a generally lessened antero-posterior diameter
of the chest could be detected and it was decided that, provided
the condition was not a normal one, it was due to this depression.
Treatment was directed to the elevation of the ribs with a result
rather surprising as well as gratifying. Within three months
the heart rate was inereased to sixty-five. Treatment was then
discontinued but the heart rate remained at this figure, while
the patient’s general condition was considerably improved.
The abdominal organs may suffer as a direet result of the
thoracie depression. While the practice of tight lacing has been
in recent years very considerably modified, it is still indulged in to
a sufficient extent to furnish a large number of cazes presenting
deformed lower thoracie regions with consequent disorder of
abdominal and pelvie viscera. It is perfectly apparent to one
who knows the structural condition involved, that any foree
that continually depresses the lower part of the chest must of
necessity produce a prosis of the abdominal organs. As a re-
sult of this, ill effects upon the pelvie viscera are sure to follow.
Dr. 5till has emphasized the importance of the abdomen and the
effects of a ecrowded condition of its viscera upon the pelvie strue-
tures. It is without question true that a large number of the
diseases affecting the latter are directly traceable to visceral dis-
placements in the abdomen due to depressed rib conditions. Case
after case presents itself in which all varieties of abdominal and
pelvie disorders are undoubtedly due to the weakened lower
thoracie and abdominal structures. The liver is often found
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occupying a position much below its ordinary situation. This
usually results in disturbance of its own metabolism with con-
sequent disturbance of its functions. But owing to its displaced
condition the more serious effects are found in connection with the
other viscera which become affected secondarily to the liver
disorder. This is strikingly true of kidney complaints. Sta-
tistics show that the majority of eases of FLOATING KIDNEY are
associated with the right side. Normally the right kidney occu-
pies a lower level than does the left on account of the contiguity
of the liver. Downward displacement of the latter will there-
fore help to explain the greater frequency of displacement of
the right kidney. It is entirely likely that with more careful
observation such cases will present a fairly typical depressed
chest in the lower half of the thorax. The RELATION OF THE
LAST RIB TO THE KIDNEY should be noted. Generally the rib
crogses the junction of the upper with the middle third of the
kidney, the latter lying directly in front and only separated
from it by adipose tissue and the margin of the diaphragm at
the attachment of the latter to the rib. Hence a marked lux-
ation of this rib, which is not at all uncommon, may be of itself
sufficient to severely impair the position or eondition of the or-
gan. Occasionally cases are met with showing more or less
serious interference with the renal function which are most sat-
isfactorily explained in this way.

The stomach and intestines may suffer from direct pressure
conditions. Not that the ribs or cartilages are sufficiently close
to exert the pressure on the walls of these organs. For it must
be remembered that in the quiet and empty condition the stomach
does not lie in contact with the abdominal or thoracie wall.
Only when it is considerably distended does it erowd the asso-
ciated viscera aside and come into relation with the anterior
wall of the abdomen. But through the general crowding of
the viscera in the narrowed chest, the stomach as well as other
of the abdominal organs will suffer. In the same way disorders
of the intestines are often caused. ENTEROPTOSIS is often as-
soclated with the tapering chest. This may be in part due to a
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erowding but it is altogether likely that a spinal lesion will also
be found which interferes with the innervation and hence the
tonicity of the bowel and its supports. Constipation or diar-
rheea may result and will only be permanently overcome by at-
tention to the elevation of the ribs.

Rie PrEsSURE oN VascUuLAR CHANNELS.

Rib subluxations are undoubtedly responsible for numer-
ous disorders dependent on interference with the vaseular strue-
tures. Owing to a similarity in effect, clavicular lesions will
be ineluded in this discussion. Among the wvessels interfered
with are those passing into or through the superior opening of
the thorax, namely, in-
nominate, carotid, sub-
elavian, internal mam-
mary, and superior in-
tercostal  arteries, the
innominate and thyroid
veins, and the thoracic
duct. These with their
branches and tributaries
are all more or less sub-
ject to pressure from a
narrowed antero-pos-

' terior diameter of the
Fi1G. 33.—Superior opening of thorax. opening, the A VER A G E
1 -

DIAMETER of which, according to Gray, is about two inches.
Hence in order that there shall be no impairment of function
of any of the forty or more structures which pass through, this
opening must be maintained in its diameter. It is necessary
to bear in mind that the effect from pressure on the vessels may
be double, an effect on the part to which the vessel carries its
contents, and the the part from which it passes. For instance if
the pressure becomes obstructive to the flow through the carotid
artery, the neck and cephalic structures will suffer from lessened
nutrition, while the heart will be irritated because of a greater
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resistance to the blood flow. In like manner pressure on the
jugular veins will produce a congestion in the parts which they
drain as well as lessening the total inflow into the heart with a
possible lowered general blood pressure.

From the lessened diameter lesion, therefore, the physician
may find oceasional DISORDERS oF THE HEART and of all those
structures which are associated with the distribution of the ves-
sels which pass through the superior opening. Hence disorders
of the head and neck, of the arm and shoulder, and of the upper
chest and mammary regions are common. Oeccasionally con-
GESTIVE HEADACHES are relieved by lifting up the anterior upper
chest structures. Affections of the THYROID GLAND have been
caused by a closeness of structures in the region of the inferior
veins. The author knew of a case of vascular goitre temporarily
reduced in size nearly one-half by a single treatment designed to
lift up the anterior end of the clavicle and first rib. In most
cages of goitre, however, there will be increase in parenchyma-
tous or connective tissue and hence the physician should not
expect the swelling to disappear immediately. In a large num-
ber of eases of goitre, whether of the vascular or increased tissue
forms, there is found a tightness, primary or secondary, which
on removal gives much relief if it does not effect a cure. In
the dropping back of the anterior end of clavicle and first rib
in many individuals there is an approximation of these two strue-
tures near the point where the subelavian artery passes over
to become the axillary. An obstruetion to the flow of blood to
and from the arm will likely result and greater or less impair-
ment of nutrition follow. This will partly depend upon the effect
of pressure back against the subclavian vessels as they pass
upward from the chest cavity. A branch of the subelavian,
the vertebral, may likewise suffer, and hence disorders of the
BPINAL COLUMN and associated tissues result. MAMMARY DIs-
ORDERS are often found associated with a lessened antero-pos-
terior diameter of the opening and if not caused by such lesion,
are undoubtedly aggravated by it or prevented from imme-
diate recovery. Stagnation of lymph from pressure upon the
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THORACIC DUCT may occur. This duet, carryving the lymph
received from the greater part of the body, passes into the cer-
vico-thoracic region, bends over and empties into the subelavian
vein or the internal jugular at the junction of the latter with
the former. This strueture, like the vein, has little resisting
power and hence less pressure from without will be required
to impede the flow than would be true of the artery. Dr. Still
continually emphasizes the importance of the lymph flow for
normal conditions of nutrition and elimination, and in this con-
nection the relation of the principal vessel of the system to the
cervieo-thoraeic structures becomes of increased importance,

The intercostal system of vessels is of much importance in
connection with rib subluxations. When it is remembered
that a depressed thorax means an obstruction to more than
twenty arteries and as many veins, all of comparatively large
size, the significance becomes at once apparent. These are con-
cerned with the nutritive condition of the greater part of the
body walls as well as to structures closely associated with the
latter. Any number and wvariety of superficial chest disorders
have been caused by various of the rib lesions discussed in a
previous section, and it is an entirely reasonable assumption
that they are at least in part dependent on impaired blood flow
through both artery and vein, by pressure thereon from a sub-
luxated rib or contractured intercostal -tissue. The signifi-
cant fact that many cases of AngEMIA present markedly disturbed
chest structures should be noted. The cancellous tissue
within the rib is the seat of formation of red corpuscles. This
activity is necessarily dependent on a free delivery of blood to
the ribs and a drainage from them, both of which are subserved
by the intercostal system. It is known that in ansmia there
is a lessened number of the red corpuscles and usually a lessened
total amount of blood. It is not unreasonable that the de-
pressed chest is a factor bearing a causal relation to the an®mic
state. These vessels further supply the areolar tissue between
the chest wall and pleura as well as distribute branches to the
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structure last named. Hence PLEURITIC AFFECTIONS may be
caused by the obstruction, or more likely a weakness may be caused
which renders the tissue more susceptible to other factors. Dis-
orders of the MAMMARY GLAND are very commonly associated
with rb subluxations. Slight soreness, considerable inflamma-
tion, simple ltumor, and even ecancerous conditions have been
found. Perhaps it is unwise to affirm that a true condition of
the latter has been cured by overcoming the rib lesion. But
a.number of cases diagnosed as such have without question been
cured by attention merely to the rib disorder, while numer-
ous cases of simple growths and congestive and inflammatory
conditions have been successfully treated. Lessened sECRE-
TION OF MILK undoubtedly has resulted from rib subluxation.
A few cases are on record where extensive experimenting along
lines of dieting failed to produce a flow of milk sufficient for the
nourishment of the child where simple adjustment of rib dis-
order permitted a marked and sufficient increase. The inter-
costal system of vessels has its bearing on all such cases and
it is not unreasonable that directly as well as indireetly the blood
flow has been disturbed by the rib lesion. Note that the sup-
ply and drainage must pass BETWEEN THE RiBs to affect the
gland. Hence contractured conditions of the intercostal mus-
cles as well as subluxations of the ribs themselves may reason-
ably affect the flow,

The vessels associated with the diaphragm, according to
Dr. still, are among the most important in their relation to dis-
ease conditions. A prolapsed diaphragm could undoubtedly
produce greater or less disturbance of blood flow to and from
the heart. Note that the AorTA does not pass through but behind
the diaphragm, between the two erura of that structure as they
pass to their attachments to the bodies of the lumbar verte-
bree. In case of a marked disorder of the diaphragm there
could be produced serious impediment to aortic flow. The
VENA CAVA INFERIOR does not pass through the muscular part
of the diaphragm but through the central tendon. Contrae-
ture of the structures would therefore interfere with the vein by
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tightening the fibrous tissue around the opening or drawing the
opening to one side. It must be remembered that the dia-
phragm, in so far as it is striate muscle tissue, is subjeet to the
same conditions of contracture as are other such museles, If
but a part of the muscle be involved in a hypertonic or an atonie
condition this will of necessity produce distortion of the strue-
ture as a whole, by virtue of which the various struetures which
pass through may be impinged. Naturally the posiTiON OF
THE DIAPHRAGM i dependent on the condition of the six lower
ribs to which it is attached. Hence if a lesion of one or more
of these be present a greater or less disturbance of the diaphrag-
matie tension will result, and effects immediate or remote be pro-
duced through impairment of blood or nerve flow through the
several openings. Further, since the ABDOMINAL STRUCTURES
are in part dependent upon the diaphragm for their normal
position, displacement of these may result as a consequence of
impaired nutritive conditions plus the loss of mechanical sup-
port.1

Ris PrEssureE oN NERVES.

The nerves that may suffer from lesion of the ribs are the
same as those referred to in connection with the spinal lesion.
In addition those which pass through the upper opening of the
thorax are likely to be involved in the crowding which is asso-
ciated with the lessened antero-posterior diameter of the chest.
Notably is this true in case of the rpnEUMoGasTRIC. The state-
ment is often seen and heard that a backward luxation of the
inner end of the clavicle or the associated rib will impinge the
nerve. This is not entirely true since the nerve is situated
rather too deeply to be immediately reached by those struc-
tures, BUT IT Is VIRTUALLY TRUE since the crowding of all the
structures will involve this nerve equally with the others. From
both abstraet reasoning and clinical observation the probabil-

1. For an exhaustive discussion of the osteopathic considerations of the
-lil%féphmgm the reader is referred to Hazzard’s Practice of Osteopathy, p.
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ity of such a condition is made manifest. Many cases which
present a dry, hacking coven are seemingly entirely dependent
on this crowded condition. The author has seen many such
cases temporarily and permanently relieved by adjustment of
this superior thoracie condition. Evidently the crowding either
directly or reflexly produces the irritation to the inferior laryn-
geal nerves which is responsible for the cough. This is but a
type of the conditions that may result. Any of the other func-
tions with which the vagus is associated may be similarly in-
volved. The pHRENIC also passes through this opening and
might be equally involved. But so far as actual observation
shows, it does not seem to be so frequently disturbed as is the
vagus. The sYMPATHETIC corDS both pass through this region
and are subject to the same pressure conditions. The numer-
ous effects resulting therefrom have already been referred to in
discussing the cervical and thoracic spinal lesions.

Along the course of the ribs the intercostal nerves are sub-
ject to obstruetive lesion in a manner similar to that spoken of
in connection with the artery and vein. Sensory disorders such
88 NEURALGIAS are common. These and other conditions that
cause an excess of impulses to pass to the spinal cord may there
initiate changes which will have far-reaching effects. MoTor
DISORDERS are frequently noticed. These are contractures and
spasmodic conditions. Through irritation to the fibres which
have been derived from the sympathetic various NUTRITIONAL
CHANGES will manifest themselves in the chest wall and mam-
mary gland. In connection with the latter it should be noted
that while experimental physiology gives little evidence of any
direct control of MAMMARY SECRETION by the nervous mechan-
ism the histological findings together with the known conditions
in analogous structures make it extremely likely that such di-
rect control is exercised, and an interference with which will
most certainly produce greater or less disorder. In all likeli-
hood most cases with vascular. obstruetion are equally with that
obstruction dependent on irritation to the nervous mechanism
of the gland.
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CHAPTER XVI.

PELVIC LESIONS.

An understanding of the structures comprising the pelvis
becomes of special importance when the practitioner realizes
the wvariety and almost infinite number of disorders that may
result from lesion in this region. Disorders not only to the or-
gans immediately involved but through the reflex those remotely
situated. Every physician of experience will grant that any
organ of the body may suffer as a result of a disturbance of the
generative organs. This is more noticeably true in case of the
female. Gynecologists are becoming more and more convinced
that UTERINE DISPLACEMENTS and other interferences with the
condition of the uterus are accountable for a large number of
diseases that afflict women. While the author is personally
convinced that the claims of many of the gynecologists are quite
extravagant in this respect, it is granted that there is sufficient
evidence for the general proposition to make it advisable to give
special attention to the consideration of female diseases. But
there is an unfortunate tendency on the part of many to stop
their investigation of causes with the determination, often little
less than pure assumption, of a reflex connection with the genital
disorder. THIS 18 GREATLY TO BE DEPLORED. While it iz with-
out question true that the excess of impulses from a hyper-irri-
tated organ may be responsible for disturbance of another wvis-
cus in close nervous connection, yet in most cases where the
effect on the second organ is intense in degree and prolonged in
time the reflex is not the only causal factor. In many cases it
is but an exciting cause acting upon an already weakened organ.
Osteopathic gynecologists insist that in their experience those
cases of uterine disorder which always affect the heart almost
invariably are associated with a lesion condition in one or more
of the warious regions typical for cardiac lesions. This is the
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experience of most osteopaths who are sufficiently careful in
their diagnosis, and is true of other organs besides the heart.

While the effects from pelvic lesions are more commonly
related to the generative organs, these do not by any means
constitute all of the possible conditions; but owing to their un-
questioned paramount importance special emphasis is given
them.

ExaminaTion anp DiacgwNosis,

The pelvis is composed of that part of the body whose walls
are made up from the sacrum and coceyx posteriorly, the in-
nominate bones laterally and anteriorly, the perineum forming
its floor, and a plane passed horizontally through the spines of
the pubes in front and the upper level of the sacrum behind form-
ing its upper boundary. Note that the region above this plane
bounded laterally by the flaring ilia is not properly a part of the
pelvis though often spoken of as such, but constitutesthe lower
part of the cavity of the abdomen.

The important landmarks serving as guides to the diagnos-
tician are the following: ecrest of the ilium with its anterior and
posterior spines, the sacro-lumbar junction, the ischia, the pubie
junction, and the coceyx. In making a diagnosis of lesion .
associated with almost any part of the pelvis, the condition and
position of SEVERAL OF THESE STRUCTURES must be taken into
consideration. It is quite true that there is little likelihood of
a marked disorder of one part of the pelvie framework without
an involvement of some other part. A subluxated innominatum
will usually produce disorder of its fellow or of the coceyx, and
distorted conditions of the coccygeal tissues are common accom-
paniments of sacral lesions. It is further true that numerous
disorders of the 8PINE AND RIBs result from pelvic lesions, the
reasons for which are sufficiently obvious. Hence in the dis-
cussion of lesion of individual parts of the pelvis reference must
continually be made to associated lesion of other parts.

In the examination of the pelvis the sitting posture is, all
things considered, the most satisfactory. In this position the
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tuber ischii are supporting the body and any disturbance in their
relative levels may be indicated by the position assumed. If
one of the innominata, by wvirtue of an upward subluxation at
the sacral junction, is at a higher level than its fellow there will
in all likelihood be a DOUBLE LATERAL SWERVE of the spine to
compensate for the condition in order to maintain body equi-
librium. In long standing cases of such a disorder the lateral
swerve in the lumbar region will become more or less perma-
nent, thus constituting the secondary and compensatory spinal
curvature. Resulting from this lumbar swerve there will be in
many cases a further compensation in the thoracic spine. In
noting the levels of the two innominata comparison must be
made with several points. The CREST oF THE ILIUM in normal
average conditions is on a level with the fourth lumbar spine.
By comparison of the two erests with this spine some data may
be gained indicating the nature of the lesion. Similarly com-
parison is to be made between the anterior and posterior spines
of the ilia as well as the levels of the ischia.

In speaking of an upward subluxation of the ilium refer-
ence must be made to the direction of displacement. Inmany
cases of such lesion of the innominatum the condition is really
a rotation of the bone ABOUT AN AXIS PABSING HORIZONTALLY
THROUGH THE PUBIC ARTICULATION., Usually the cause of the
subluxated innominatum is a strong jarring of the bone trans-
mitted through the femur, as in the case of stepping abruptly
and unconsciously upon a lower level; in this case the force is
transmitted by the WEIGHT oF THE sPINAL coLUMN through the
sacrum. In either case the tendency will be for an upward slid-
ing of the Innominatum upon the sacro-iliac articulation, but
without necessarily a similar upward sliding at the junction of
the two innominata. Bear in mind the fact that the sacro-iliac
articulation is an arthrodial or GLIDING JOINT and in most younger
individuals is supplied with the typical articular structures
ineluding the synovial membrane and fluid. This fact suggests
a fair degree of normal movement between the parts and a con-
siderable possibility in the way of abnormal relations. On the

28
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other hand the Juncrion oF THE puBEs admits of relatively
little gliding movement, the articular cartilages being joined not

Fig. 34—Showing axes of rotation of innominatum (A). Also effect of body
weight on position of sacrum and coccyx, as indicated by arrows.

by synovial structures but by strong fibrous connections. In

the condition of upward subluxation there is a twisting of the

inter-pubic softer tissues, which is usually associated with tense-
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ness and tenderness of surrounding tissues but with little rela-
tive change of levels, although in some cases the rotation may
be sufficient to produce a noticeable difference in the relative
antero-posterior positions of the spines or other prominent parts
of the pubic bones. Owing to the further fact that the center
of rotation of the acetabular articulation is but svicETLY IN
FRONT OF A VERTICAL LINE DROPPED FROM THE CENTER OF GRAV-
ITY OF THE BODY, most of the force of the shock will be received
by the sacro-iliac rather than the pubic articulation, with a con-
sequent tendency to produce an exaggeration of the normal
movement of that articulation. But it must not be assumed
that all such upward subluxations are rotations about the pubic
axis. For in many cases there is a noticeable difference in the
levels of the corresponding parts in the two pubie structures,
which suggests either an upward gliding of the entire innomina-
tum or a ROTATION ABOUT AN AXIS PASSING HORIZONTALLY
THROUGH THE SACRO-ILIAC ARTICULATION. A simple rotation
about the latter axis can only be slight in degree since, owing
to the long arm represented by the extension forward of the
ramus of the pubic bone, much rotation must result in extreme
movement of the forward end of the arm. Such changes as are
found in the levels of the pubic structures are MEASURED IN MIL-
LIMETERS OR FRACTIONS THEREOF rather than centimeters, and
hence the rotation about the sacro-iliac axis must of necessity
be quite infinitesimal. IT I8 NOT TO BE ASSUMED THAT THE IN-
FINITESIMAL ROTATION WILL PRODUCE INFINITESIMAL EFFECTS.
For slight as it may be, if it be “off its center,” through con-
tinued tension and other irritation which result, disorder of the
first magnitude may follow. A simple twisting strain of this
articulation is often found to result in quite serious disorder.
With reference to the effect of a subluxated innominatum
upon the length of the limb much might be written and still the
subject remain open to dispute. It is manifest that the up-
ward movement of one innominatum tends to produce a short-
ening of the corresponding limb. But this ecertainly is not an
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invariable rule. In some cases where the upward tendency is
quite manifest from the various diagnostic points, there is little
if any change in the apparent length of the limbs, and even in
occasional cases there is an actual lengthening on the same side.
The rule would hold if other things were equal. But in any case
of subluxation other things are likely to be unequal. Note
this fact: ANY CHANGE IN THE PELVIC ARTICULATIONS WILL
ALMOST INVARIABLY PRODUCE A DISTURBANCE IN THE TONE OF
THE MUSCLES AND OTHER SOFTER TIssUES. In the laboratory
it can be shown that section of the sciatic nerve produces a dis-
tinct difference in the length of the limb of the animal experi-
mented upon. This is explained from the known facts relating
to the tone of musele tissue. Such tone is largely dependent
upon impulses continually passing to the muscle over its nerve.
And not only the efferent nerve but afferent impulses are es-
sential to the normal tonic condition. If the dorsal (afferent)
root of the spinal nerve be cut and the anterior (efferent) left
intact, a marked loss of tone is produced. This suggests that
any interference with the sensory nerves may produce a disturb-
ance of the tone sufficient to make a difference in the length of
the muscles. That the length of the limb may be increased by
the lax condition of the muscle tissue is proved in the case of
certain of the lower animals. It is reasonably true of man and
numerous cases have been noticed which tend to substantiate
the assumption. The author has personally seen cases where
the limb could actively and passively be shortened a very ap-
preciable distance. In these cases it is necessary to consider
ALL OF THE ARTICULATIONS as being involved in the produefion
of the condition, the hip, the knee, and the articulations as-
sociated with the ankle and foot. Mere examination of the
cadaver usually shakes one’s confidence in the conclusion that
the head of the femur may play up and down appreciably, but
the ecadaver is not a sufficient proof that such a condition is 1m-
possible.

On the other hand an irritating lesion of the pelvis may
increase the tone of the tissues with a consequent shortening of
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the limb as a whole. This condition would explain the short-
ened limb associated with a downward subluxation—a case ex-
ceptionally noticed.

In determining the comparative length of the limbs several
methods may be employed. The usual one is a simple compari-
son without tape line measurement. With the patient on his
back the body is straightened, the limbs equally disposed, and
ecomplete relaxation secured as far as is possible by the patient’s
own volition. The rotation of the limbs to secure additional
relaxation for purposes of diagnosis is contra-indicated, since
the relaxation thus secured tends to partially, though tempor-
arily, remove the lesion and make its detection less easy. With
the patient thus disposed and sources of error eliminated as far
as possible, various prominences on the limbs are compared,
the most satisfactory of these being the INTERNAL MALLEOLI.
Comparison of the heels of the shoes is not as free from error
and hence is not advised. The further method of TAPE LINE
MEASUREMENT has its advantages. Various points are usged in
such determination, from the teeth, the points of the shoulders,
the umbilicus, the anterior superior spines of the iliac bones,
or the pubic articulation. But the best point from which to
measure, because the least subject to variation,is the top of the
sternum.

Having by wvarious means determined that there is an ap-
preciable difference in the length of the limbs due to other than
hip, knee, or ankle disturbances, it remains to determine which
limb be the one involved. For it is manifest that the shorter
or longer one may be the abnormal part. Usually there is little
difficulty in making the distinction. The TENDERNESS AND CON-
TRACTURE of the tissue is the best sign where the change in posi-
tion is not palpable. In the average case the soreness is on the
side of the lesion and with it the contracture and tightening of
muscle and ligaments. There are THREE MORE OR LESS DIs-
TINCT REGIONS of the pelvic areas where such soreness is most
manifest, the sacro-iliac articulation, the tissue along the crest
of the ilium, and the pubie articulation. One or more of these
regions almost invariably presents marked tenderness to pres-
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sure. Occasionally similar tender areas are present on the op-
posite and less involved side, but in most cases it is less in in-
tensity. The contracture and tightening is MOST NOTICEABLE
just median to the posterior superior spine where musele and
ligamentous structures pass from innominatum fto sacrum.

The posterior superior spines of the ilia are important fac-
tors in diagnosis of the relative position of the innominatum and
sacrum. In an upward subluxation or a forward rotation around
either of the axes referred to there will be a corresponding up-
ward lifting of the spine. Where the ilium has been displaced
directly forward the spinous process will appear less prominent,
while if backward it will seem unduly so. An upward sublux-
ation may produce a GREATER DEPRESSION median to the spine
owing to the rapid forward as well as upward trend of the pos-
terior surface of the sacrum.

The anterior superior spine of the ilium is a landmark of
less value in diagnosziz of innominatum disorders than i1s the
posterior. In disturbed relations there may be a difference in
the distance between the spine and the umbilicus, which sug-
gestz a lesion of one of the innominata. The RELATIVE LEVEL
of the two is also an important guide.

An understanding of the lesions of the sacrum necessitates
a consideration of the mechanical conditions which aceomplish
the support of the spinal column. In the first place note that
practically the entire weight of the body with the exception of
the lower limbs is supported upon the upper part of the sacrum.
This necessitates an extremely strong mechanism associated
with the junctions between the sacrum and innominata. The
sacrum does not fit in between the two iliac bones in such a man-
ner as to permit of a perfect wedge action, owing to the faet
that its UPPER HALF SLOPES DISTINCTLY FORWARD, thus permit-
ting the spine to act upon it at an angle. Hence the natural
tendency of the weight of the body will not simply be the
forecing of the wedge between the iliac bones, but will continu-
ally tend to FORCE THE UPPER PART OF THE BONE FORWARD.!
This, as is pointed out by Quain and others, will be pre-

1. Sec Fig. 34.
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vented to a considerable extent not only by the posterior sacral
ligaments but also by the great sacro-sciatic ligaments which
anchor the lower half of the sacrum strongly to the ischia. Never-
theless osteopathic experience has been sufficiently extensive
to show that in numerous cases there can be an appreciable dis-
turbance in the relation between the bones. The most common
of these consists in & DOWNWARD DISPLACEMENT of the sacrum
as a whole and a forward dipping of its upper portion. This
latter action will, owing to the necessity from its structural re-
lations, cause a PROMINENT POSTERIOR TENDENCY IN THE LOWER
HALF OF THE SACRUM including the articulation between the
sacrum and the coceyx. It is quite a common matter to find
in the case of the sacrum this marked anterior displacement of
the upper part and a posterior lower displacement. The cause
of this condition is quite apparent in most cases—a strain of the
lumbo-sacral junetion resulting in a relative weakness which
then permits of a bending forward at this point with a conse-
quent gradual forcing downward of the upper part. In some
cases one side of the sacrum will have yielded more than its fel-
low and as a result there is a TWISTED CONDITION of the sacrum.
In occasional cases the opposite sacral condition may be noted.
Instead of the anterior dipping of the upper part of the bone an
unduly straight condition is presented. This is often asso-
ciated with the typical straight spine and in many cases seems
to be secondary and compensatory.

ApjusTMENT OF PELVIC BTRUCTURES.

The treatment of pelvic lesions, in so far as it is concerned
with the sacrum and innominate bones, is almost entirely the
adjustment of osseous tissues with comparatively little atten-
tion given to muscle contracture. Dr. Still argues with reason
that in most cases the treatment of sacral and innominate
lesions may be simplified to one or two methods designed to
make use of the fact that the sacrum has been driven downward
between the iliae structures. It is manifest that if the innom-
inate bones be made immovable while the body including the
sacrum, is free, direct use of the latter can be made in withdraw-
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ing the wedge-shape sacrum from its bound condition by a sim-
ple lifting of the body from side to side while the innominata
remain fixed. It is obvious that when a wedge is driven into a
log it can be withdrawn with much greater ease by working it
from side to side than by exerting a straight simple traction
force. That iz true also with reference to the sacral wedge
which has been driven downward into the space between the
innominata. Hence one of the most satisfactory methods for
overcoming the condition consists in placing the patfient in the
erect position on a stool or other hard-bottomed struecture.
Then, while the ischia are held strongly against the seat, the
patient’s body is grasped, one hand is placed on the iliac bone,
and with a side-to-side movement with some rotation the pa-
tient 1s literally lifted up from between two of his own bones.
This treatment may be used on the chair especially constructed
by Dr. Still but is easily applied in connection with any conven-
ient stool or other structure WHERE THE PELVI® CAN BE HELD
SOLIDLY AGAINST THE s©EAT. Further, it is equally applicable
to all forms of sacral and innominate disorders. With the in-
nominata held immovable any lateral to-and-fro movement of
the body which acts upon the pelvis tends to release it from its
strained condition.

A second method which has long been in use is especially
useful in adjustment of single innominate lesions. With the
patient either upon his side or lying prone upon his chest, the
limb may be grasped in the region of the knee and drawn back-
ward. This exerts a downward traction as well as a forward
one upon the anterior portion of the innominate bone through
the attachment of various musecles but more especially the
strong Y-shaped 1Lio-FEMORAL LIGAMENT which attaches be-
low to the great trochanter and anterior portion of the femur
by the two limbs of the Y, and above to the anterior inferior
spine of the ilium. This ligament is the structure which nor-
mally prevents a hyper-extension of the thigh. In most cases
a distinet resistance can easily be felt when the limb is drawn
back beyond the straight line a short distance. And this point
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represents the pANGER LINE. By this is meant that in mak-
ing use of this manipulation only a trifle more pressure should
be used after that resistance is felt, since there is some danger
of injury to the structures. It iz especially needful that this
caution should be emphasized because of the LONG POWER ARM
and comparatively short weight arm, and hence by its use a
powerful force can be applied. This treatment of course ap-
plies more especially to posterior and upward subluxations of
the innominatum, and to anterior conditions of the upper part
0f the sacrum, in addition to its use for purposes of EXAGGERAT-
ING THE LESION. For the opposite kind of lesion a similar treat-
ment is used but with less powerful effect owing to absence of
the unyielding white fibrous tissue that is found in the ilio-fem-
-oral ligament, and to the fact that conditions permit of extreme
flexion of the thigh upon the abdomen. In this treatment the
patient lies upon his side or upon his back while the physician
strongly flexes the limb upon the abdomen, which results in
putting tension upon the posterior thigh and iliac muscles and
tends to draw the part downward and backward. If in addi-
tion to flexion and extension of the limb in these movements
abduction be also employed, additional effects will be gotten
upon the pubic and the ischiatic portions of the bone through
the abductor and the postero-internal thigh muscles.

Another method in common use is spoken of as the wheel-
-and-axle movement. With the patient on his side and the physi-
clan in front, one hand grasps the crest of the ilium while the
-other reaches underneath the thigh and is placed strongly upon
the ischium. Then with the force of the two hands applied in
opposite directions the innominatum may be rotated or lifted
in any directlon. - In this case a double leverage is secured in
which the lever arms are not so long as in the case of the methods
above described.

For direct work upon the sacrum the knee may be employed
at the prominent parts in either the erect or horizontal posture.
Strongly flexing the body at the saero-lumbar articulation at
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the same time exerting forward pressure upon the iliac bones’
will be helpful for an anteriorly receding sacrum.

Where the pubic articulation shows a difference in level on
the two sides, direct pressure here may be advantageous; but in
most eases the direet work upon this part of the pelvie strue-
tures is unsatisfactory,

Lrsions oF THE CoOCCYX.

The normal condition of the coecygeal articulation permits
of considerable motion in an antero-posterior direction and an
appreciable amount of lateral movement. This is more true of
younger individuals sinee with increasing age the parts tend to
become ossified. In females there is relatively more motion than
in males, and in case of pregnancy this junection, like that of the
pubes, becomes quite yielding. The position of the coceyx should
normally be such as to CONTINUE THE CURVE OF THE SACRUM.
Departures from this curve usually suggest an abnormal con-
dition.

The most eommon subluxation of the coceyx is the ANTE-
RI0OR DISPLACEMENT, Usually this is but an increased angularity
between the sacrum and coceyx or between adjacent parts of
the latter. If in palpation along the course of the bone an
abrupt anterior bending is noted, it is quite indicative of ab-
normality. This will be more certainly decided if there is noticed
soreness and contracture of the lateral structures. In many
cases there is found a LATERAL suBLUXATION which is easily
determined by noting the space on either side of the coceyx.
In other though oceasional instances the coceyx will be too
straight and hence constitute a POSTERIOR cowpiTioN. The
amount and nature of these various lesions may be further de-
termined by PALPATION FROM WITHIN THE RECTUM. In many
cases the insertion of the finger will be associated with more or
less pain which of itself is suggestive of disorder. In making
the examination some non-irritating oil should be used, the nail
of the finger cleaned, and soap or vaseline used to thoroughly
fill the erevice underneath the nail. Bear in mind that the
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canal of the rectum for its first inch or two passes forward as
well as upward before bending backward to follow the course
of the sacro-coccygeal curve. With the finger thus inserted the
tissues can be grasped bétween the thumb and finger and the
exact position of the coceyx more aceurately determined. This
method need only be resorted to in oceasional cases. It is never
free from the possibility of producing harm, and in most cases
sufficient data for judgment can be gained by external palpa-
tion.

As to the treatment of coccygeal lesions a few notes with
reference to their cause are imperative. Dr. Still has made em-
phatic the statement that in many cases the disorder of the coceyx
1§ SECONDARY TO SACRAL SUBLUXATIONS. When that is true,
work upon the coceyx without reference to the sacral condi-
tion will in many cases be wasted effort. While it undoubtedly
will assist in overcoming the disorder in some instances, it can
never permanently cure until the sacrum be adjusted. The
COCCYX 18 SUSPENDED FROM THE 8ACRUM by its articulation and
by the sacro-coceygeal ligaments and muscles; from the innom-
imata by fibres of the sacro-coceygeal ligaments passing from the
ischia along the lateral aspects of the sacrum, to ultimately blend
with the coccygeal structures. If the sacrum be driven down-
ward or backward these fibres, unyielding in their nature, wiLL
PREVENT THE COCCYX FROM PASSING WITH IT, with the .result
of strongly drawing the coceyx anteriorly. In other cases where
one side of the sacrum is more markedly involved, a lateral con-
dition of the coceyx also results. In cases of this kind, while
1t 18 the coecyx that seems to be disturbed, in reality it iz the
sacrum and hence the treatment must be applied to the latter
rather than to the former.

In other cases the eoceyx alone may be disordered. Such
depends on DIRECT VIOLENCE, as in falling and striking the part,
or from direet blow otherwise. Undoubtedly many a luxated
coccyX has resulted direetly from the abominable practice in-
dulged in by boys and young men, of using the toe of the boot
in this region when engaged in various forms of sport. In ad-
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dition, oceasional cases may result from MUSCULAR CONTRACTURE
of the associated tissues dependent upon some irritation to the
musele or its nerve mechanism. In these primary subluxations
direct treatment to the coceygeal tissues will be necessary. Usual-
ly enough pressure can be gotten by external manipulation to
effect adjustment, but occasionally INTERNAL TREATMENT is neces-
sary. With finger inserted as above deseribed the coceyx may
be grasped and quietly but strongly lifted backward toward its
normal position. * In such treatment it is an ALMOST INVARIABLE
RULE that the frequency should not be greater than once in a
week, while in many cases ONCE IN TWO WEEKS WILL BE ALL
THAT I$ PERMISSIBLE,

ErrecTs oF PeELvic LEsions,

Effects of pelvie lesions have already been suggested in
large part. The only considerable possibility of disorder from
direct pressure of a subluxated structure is in connection with
the coceyx which may, by an anterior condition, exert direct
pressure upon the POSTERIOR WALL OF THE RECTUM and the ex-
ternal and internal spHINCTER MUscLES. In this way there may
result various disorders of the lower bowel. Occasional cases
of this form of lesion seem to offer a direct obstruction to the
passage of the feces, but in most of these there is also a local ex-
- haustion of the nerve force to account for the lessened activity.
Disordered conditions of the sphincter muscles in the form of un-
due contractures or atonic states are met with. These appear
to depend upon the continual irritation produced by' the lux-
ated coccyx. The same condition of coceygeal lesion or other
disturbances of the pelviec bones which limit the diameters of
the pelvis, may offer serious obstacle to the expulsion of the
fetus at PARTURITION,

The vessels which are likely to be involved in impingement
are relatively few and unimportant. Various branches of the
INTERNAL ILIAC arteries which pass to supply the spinal mus-
cles may be pressed upon by contractured tissues. The sacral

portion of the spinal canal receives branches from the LATERAL
-
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SACRAL ARTERIES which lie anterior and internal to the row of an-
terior sacral foramina. These arteries give off divisions which
PASS INTO THE ANTERIOR AND OUT OF THE POSTERIOR SACRAL
FORAMINA, Which in turn give off as they pass, twigs to sup-
ply the sacral canal, and passing beyond the canal are distrib-
uted to the posterior sacral tissues. In various situations these
vessels may be impaired in their carrying powers and produce
disorder of the tissues with which they are associated.

EFrFeEcTs 0N NERVES,

The nerves subject to disorder from pelvic lesion are the
spinal and sympathetic. The sacral plexus of nerves lies in
front of the sacrum on the anterior surface of the pyriformis
musecle from whenece it passes out of the pelvic region through
the sacro-sciatic foramen where it is continued as the seiatic and
pudic nerves. In this region and where the nerves forming the
plexus have their exit from the spinal canal, there is possibility
of irritation owing to associated muscular and connective tis-
sue. The sciaTic NERVE passing on throughout the length of
the leg is distributed to muscular, cutaneous, and vascular
structures in its various areas of distribution. Numerous kinds
of disorders of the limb in any of its parts result from sacral
~and coceygeal lesions. Vasomotor disturbances, secretory ab-
normalities, and sensory perversions are common accompani-
ments of the sacral lesion, owing to the presence in the nerve, of
fibres of the spinal system and of the sympathetic as well. An
almost endless number of cases of sciatica have been shown to
be due to some form of sacral or innominate lesion. KEdema-
tous tissues and varicose conditions partly due to contracture of
musele and fascia overlying the saphenous and other veins, and
partly dependent upon irritation to the nerve mechanism of the
vessels, are often found to be dependent upon pelvie disorder.

The sacral spinal nerves are of more than usual interest from
the fact that they are both somatic and visceral, being supplied
to various parts of the organs of generation. The same branches
that form the pudic nerve which supplies the more superficial
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tissues of the generative organs, give off filaments that pass di-
rectly into the pelvie plexuses and are the representatives in this
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The pelvie plexuses, two in number, represent the centers
for distribution of nerve influence, both spinal and sympathetie,
for pelvie structures. These plexuszes are formed from descend-
ing branches from the hypogastric plexus, from branches direet
from the sacral ganglia, and from the spinal branches referred
to above. From these plexuses the various pelvie organs are
supplied with secondary plexuses. Disturbance, therefore, of
the plexus through spinal or sacral lesion may produce any one
or more of a number of effects. MoTOR AND INHIBITORY FIBRES
pass by way of the sacral nerves to reach the rectal wall. In-
terference with these will produce perverted activitiezs in the
movement of that part of the intestine. In many cases on ex-
amining the rectal walls they are found in a marked AroNic coN-
piTioN. This is usually indicative of a condition of exhaustion
of the nerve force that is normally distributed to that part. On
the other hand in some cases there is found a HYPERTONIC CON-
pITION which is suggestive of a more recent lesion which produces
an excitement of the local nerve mechanism.

Motor fibres to the bladder are alzo associated with the plexus.
These are not only concerned with the rhythmic action of the
bladder wall and with the expulsive action in micturition, but are
also concerned in keeping up the tonic condition of the sphincter
of the bladder. Hence irritation to these structures may pro-
duce too frequent discharge or a retention or incontinence of
urine. By way of the sacral nerves AFFERENT FIBRES pass to
the micturition center in the lumbar cord. This center is con-
cerned in sending out motor and inhibitory impulses, and in con-
junction with the afferent and efferent pathways, constitutes
the reflex mechanism for micturition. Lesions to the pelvie
struetures may reasonably produce impairment of one or more
of the essential parts in this reflex. VasoMoTOR INFLUENCES
are probably regulated through these plexuses, and hence dis-
orders dependent on disturbed blood supply are common.

Uterine disorders may result, These are dependent upon
the important nerve supply to the uterus received from the pelvic
plexuses. MOTOR AND PERHAPS VASOMOTOR FIBRES are dis-
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tributed thereto, keeping the organ in its normal state of tone,
and in addition maintain the closed condition of the cervix.
The integrity of this mechanism becomes of supreme importance
in the PREGNANT STATE. Lesions to these parts have been known
to produce abortion. Osteopathic experience as well as ana-
tomic and physiologic experiment would seem to indicate that
tonie influences are continually sent to the cervix of the uterus
by way of the sacral spinal nerves, hence lesion to the latter will
reasonably lessen the resisting power of the musele tissue in the
cervix. _

Disorders of the external organs of generation may result
because of the fact that through the saecral branches vasoMoTOR
FIBRES are carried to the vessels that supply those structures.
In the case of the male, the fibres further furnish influences of
a secretory as well as vasomotor nature to the PROSTATE GLAND.
This latter structure is quite often found to be more or less mark-
edly disordered especially in elderly men. The disorder is usual-
ly an enlargement of the gland. This may be sufficient not only
to keep up a continuous irritation to the afferent nerve terminals,
but often is sufficient to offer mechanical obstruction to the
passage of the urine through the prostatic portion of the urethra.
A few cases are on record in which a considerable RETENTION
OF URINE was a direct result of such enlargement and obstruc-
tion.

A discussion of the numerous secondary disorders that are
associated with the prolapses and other disorders of the pelvie
~viseera, which in turn are dependent on the various lesions above
described, would lead too far afield. Hence with this brief refer-
ence the subject is left to the special efforts of the gynecologist.
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Abbott on germ theory, 99, 101,
Abdominal organs, disorders of, 335.
Abuse, as cause of disease, 93.
exhaustion from, 94.
from excesses, 35,
overuse as, fd.
perverted use as, 95.
treatment of, 163.
under use as, 95.
Aceelerators of heart, 72, 86, 218, 230,
269, 318.
Acid as stimulus to contracture, 81.
Aeconite as sedative, 168,
Acute eases, frequency of treatment in,
145.
self cure in, 74, 92.
Adaptation, in tendency to normal, 65.
power of, 143,
Adhesions, in sprains, 83
treatment of, 188,
Adjustment, continuous during life, 25.
forces ooncerned in, 67.
of osseonus lesions, 130.
of musele to funetion, 37.
of muscular lesions, 132,
of pelvis, 351.
possibilities, §9.
riky, 301,
salf, 20,
gtructural, 25,
Age as predisposition, 97.
Albuminuris, as objective symptom, 110.
causs of, 70.
Alechol, Brunton on, 167.
in patent medicines, 174.
American Medicine on drugs, 172.
Amplitude of movernent, in diagnosis,
123, 288,
Angholismn of oells, 34.
Anders on tachyeardia, 70.
Anderson on erossed innervation, 151,
Anemia, causa of, 330,
iron in, 41, 1649.
Aneurism from blood pressire, 95,
Angina pectoris, eause of, 270, 335.
Ankylosis, 123, 1558,
Anorexia as protection, 107,
Ante-cellular elements, 26.

Antiquity, medical practiee in, 12.

Antiseptic, use of, 197.

Antitoxin, 3d.

Aorta, 180.
affected by lesions, 318, 340.

Apoplexy from blood pressure, 95.

Appendieitis, treatment of, 187.

Appetite as guide in diet, 58.

Aristotle, pneuma theory of, 13.

Arm, legions affecting, 319, 338.

Arsenic, as remedy, 41.
habit, 171.

Art versus sclence, 10,

Arteriosclerosia, 95,

Artery, earotid, 254.
intervertebral, 85, 208, 257, 313.
renal, 85.
subelavian, 319,
thyroid, 258,
vartebral, 256,

Asthma, cause of, 321.
frequency of treatment in, 145,
shape of chest in, 201.

Astringents, 168,

Ataviam, definition of, 5.

Atlas, expmination of, 243,
relation to eranial nerves, 260.
relation to vertebral artery, 256
treatment of, 247.

Atmosphere as predisposing oceasgion, 97.

Atrophy, from abuse, B4.
maszage for, 187,

Attitude in diagnosis, 115.

.At.wateru on value of foods, 57.

Auscultation in diagnosis, 112.

Auto-toxins, 32,

Axis, examination of, 244,
of rotation of ilium, 345.
of rotation of ribs, 203,

Bacillus, Klebhs-Leefller, 101.
of Koch, 101.
of Pieiffer, 32.
Bacon on maszsage, 184,
Bacteria, as cause of dizease, 90,
excreta from as stimulus, T4.
in fevers, 61.
in lagrippe, 32.
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Bacteria, producta of, 34.
relation to abuss, D6,
paprophytic and pathogenic, 99,
tenacity of life, 170.
vitinted tissue necessary for, 104,
Basch, innervation theory of, 328.
Bath, uses of, 180.
Bichat on anatomy, 16.
Bitters, stimulating, 168,
Bladder, disorders of, 332.
nerves of, 350,
vasomotors of, 222, 350,
Booth on summation of causes, 89,
Borborygmus, 112,
Borelli on animal movements, 15, 37.
Bradyeardin, cause of, 335.
Brahmins, on urinalysis, 12,°
Bridges, protoplasmic, 27.
Bright's disease, 88, 222,
Bronechitis, 321.
Brunton, power of living cell, 38.
on alechol, 167,
Bunge. on artificial synthesis, 38
on baoteria in fevers, 61,
on lime in ricketa, 52,
on physieal explanation of fune-
tion, 22,
on toxing, 100.
on Vampyrella spirogyre, 27.
Bugzard's, Dr Still on, 99,

Cancer, cure of, 340.
Roenigen rays on, 178,
Capillary attraction as force in fune-
tiomn, 37.

Carbohvdrates, food value of, 54.

Carbon, essential to protoplasm, 39,
oxide of az normal stimulus, 149,
oxide of in blood, 40, 81.

Cartilage, connection between cells, of 27.
eostal, J08.
thyroid, 230.

Cathartic, use of, 156.

Catarrh, of throat, 239,
treatment by massage, 186.

Cauecasian, predisposition in, 97.

Cause of disease, abnormal strusture

ms, 649,
abuse as, Bd.
in cells, 32.
miero-organism as, 16.
predisposing and exeiting, 96, 125.
removal of, for relaxation, 134.
reversibility of, 98,
revolution in, 17, 18,

Cell, eause of disease not in, 31.
insufficiency of doctrine, 25.
significance of, 28,

Virchow's influence on doctrine, 16.

Center, micturition, 359.
osteopathie for stomach, 324,
vaspmobora, 222,

Cervical regions, effects of lesion in, 253.

Chair, Dr. Still's, 281, 305.

Change, law of, 23, 43.

Chemieal laboratory, body a, 38.

Chemotaxis, 68,

Chest, as & whole, 114, 289, 301, 306,
barrel-shaped, 200.
box-shaped, Z01.
flat, 289, 333,
tapering, 200,

Chill as symptom, 107.

Chinese, diet of, 57.
medieal practice of, 12,
on massage, 184,

Cholera, Asiatica, 101.
morbus, 97.

Chloral, addiction, 171.

Chloroform, addietion, 171.

Christian  Aeoience, 17, 181. -

Church and Peterson om sciatiea, TO.

Circulation, discovery of, 14.
cerebral, 71.
massage on, 188,
gelf-regulation of, B59.

Cirrhosis, of liver, 86.
treatment of, 141.

Clavicle, diagnosis and treatment, 309.

Climate as predisposing occasion, B7.

Clothing as cause of lesion, 204,

Cocain, as sedative, 168.
habit, 171.

Coeeyx, lesions of, 354.
treatment of, 355.

Colie, ovarian, 329.
renal, 330.
treatment for, 150.

Color, in diagnosis, 124, 206,

Comparison, in diagnosis, 113, 121, 233.
with other systems, 166,

Compensation, from functional change, 24 .
in spinal curves, 202.
in structural change, 62.

Constipation, eause of, 327, 337.
water in, 180.

Consumption, flat chest in, 334.

Continuity of protaplasm, 27,
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Contracture, as evidence of lesion, 121,
as lesion, 77, 82, B4, 207, 226,
causing rigid spine, 201,
idioc-muscular, 122,
of rib muscles, 296.
secondary, 76, 230.
versus contraction, 122, 136,

Control of funetion, diffieulty in, 151.
indications for direct, 158.
objection to direct, 155,

Convulsions, a normal proceds, 61.

Dr. Still on, 107.

Corpusele, red in anemia, 41, 169, 339,
spherical shape of white, 39,
white in infection, 61,

Cramp, writer's, 163

Crepitus in rib eartilages, 301.

Crothers on drug habits, 171

Croup, temperature in, 124,
treatment of, 159,

Cure, prerogative of organism, 20,

Curvatures of spine, 199, 283,
compensatory, 202, 345,
diagnosiz of, 204,
lateral, 203, 275, 284, 345.
posterior, 270, 284,

~rotation of vertebrs in, 202,

Cytoplasm, as specializsed protoplasm, 26.

DaCosta on sprains, 83,
Darwin, 13.
Definition, of lesiom, 7.
of life, 21,
of machine, 36,
of osteopathy, 18, 18, 20,
of science, 19.
Deposits, as lesion, 123,
of pigment, 124,
Depressor nerve, 6,
Descartes on man a machine, 15.
Diabetes mellitus, cause of, 326.
Diagnosis, #nobject in relaxation in, 132,
of diseasa, 106.
of lesionz, 113,
Diaphragm, disorders from, 340.
Diarrhees, a8 symptom, 108,
cause of, 327, 337.
from muscle contracture, 226.
treatment of, 160,
Diet, disegse from errors in, 126,
eszentials in, 56.
as substitute, 189,

Diffusion , of body fluids, 37, 44,

Digitalis, 168, 171.

Inphtheria, bacillus of in normal indivi-

ual, 101.

Dhisense, caused by bacteria, 15, 16.
caused by structural disorder, 24
cause of not in eell, 31.
definition of, 69,
diagnosis of, 106,
entity, 166
maintained by strueture, 73.
self-regulation in, 61, 63,
treatment of, 125, 148.

Dizloeation, definition of, 77.
Beudder, on eervieal, 70, 82.

Displacement, definition of, 77.

Dwoetring, cell, 16, 24, 25.
of spirits, 13.

Drugs, as abuse of function, 96,
as germicide, 169,
as placebo, 166,
combat effects, 170.
cumulative effect of, 171.
deleterious effects of, &1.
desertion of, 17.
elimination of, 171.
for neutralizing, 168,
habit, 171.
poisoning by, 171.
results of treatment by, 170.
sedative action of, 168,
stimulant action of, 168,
therapy, 166,
osteopathie treatment safer than, 147
uncertainty of, 175,

Far, ache, 120, 252,
lesions affecting, 268.
vasomotors of, 260, 317.
Erzema, cause of, 320.
Effects, combating, 18, 170.
of cervieal lesions, 253,
of Inferior maxillary lesions, 252,
of pelvie lesions, 356.
of thoracie and lumbar lesions, 313,
Effleurage, 186,
Egyvptiang on massage, 184.
Electricity, currents of in musecle, 16, 48.
in relation to dizease, 175.
Electrotherapy. basis for, 178.
practice of, 158, 175.
rise of, 17.
Empedocles on evolution, 13.
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Emphyzema, 291.
Empirical method, 167,
Enema, value of, 180,
Energy, chemical ,43.
eonservation of, 42,

diagram of, 51, 51,
- definition of, 43.
electrio, 48.

gravitation, 45,
health, as eo-ordination of, 50.
kinetic versus potential, 49,
mechanical, 45.
molecular, 44.
nervous, 45,
of body, 42.
photic, 47.
thermal, 46,
transformation of, 43.
Van Helmont on matter and, 14.
vital, 24, 44
Enteroptosis, cause of, 336.
Epithelium, eonnection between cells, 27.
Equilibrium, moving, 23.
of spine, 1949,
Esophagus, in vomiting, 156.
Esquimau, diet of, 57
Ether habit, 171.
Etiology of dizense, 68, 93,
Evolution, of osteopathy, 12.
theory of, 13.
Exaggeration of lesion, 131, 138, 247,
a0d, 3G, 353,
Examination, methods of, 111.
of cervical vertebrs, 241.
of inferior maxillary, 240.
of pelvis, 344,
position for, 206.
of riba, 287, 208.
Excespes as canse of disease, 35,
Exostoses, treatment of, 140,
Exye, disorder of, 164,
effects on through nerves, 268,
treatment of by massage, 185,
vasomotors of, 268, 317.

Fainting, 189,
Fasting as therapeutic measure, 58,
Fat, function of, 54.
in protoplasm, 39.
Fatigue, as cause of eontracture, S0,
cause of, 32,
of musele, 122,
overcome by rest, 34.
Fauces, affected by lesions, 260,

OF OSTEOPATHY.

Fenestra rotundum, 37.

Ferments, doctrine of, 15.
Pasteur on, 16.

Fever, hay, 96.
poarlet, 97.
typhoid, 87.
yvellow, 87, 101.

Fibrin in hemorrhage, 42.

Filtration, in body functioning, 37, 44.

Foodstuffs, formation of, 47.
organic, 52.
predigested, 95.
valie of, 52.

Foree, back of tendency to normal, 65.
external necessary in treatment, 25.
organizging, 24.
sufficient to reduce lesion, 146,
vital, 15, 22, 52, 5E.

Friction in massage, 184, 186, 188.

Fuel, body, 52.

Function, abuse of, 93, 182,
artificially changed, 152, 167.
relation between structure and, 20,

23, 153, 156.
specialization provided for, 29.
Furrow, median, 206, 283,

Galen, cireulation suggested by, 14.
influenes of, 13.
on mechanotherapy, 154
Gall-stonea, 137.
Galvani, on electricity in musecle, 16,
Ganglion, cervieal, 265, 317.
Giasserian, 259, 265
connection with spinal nerves, 213.
middle and inferior eervical, 267.
superior cervieal, 265,
sympathetic, 213, 317.
Gangrene, cause of, T0.
(Gaskell on ecardiae muscle, 28.
Gastritis, canse of, 323.
treatment by massage, 187.
Generation, spontaneous, 15.
tender areas in organs of, 190.
vasomotors of organs of, 222, 332, 360
Germ, effects of drugs on, 169,
heredity in relation to cells, 31.
theory, 15, 99.
Glands, ductless, 168,
mamimary, 85, 340, 342,
prostate, 360,
thyroid, 169, 240, 254, 270, 338,
(Glisson  on irritability, 15.
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Glyeogen, as reserve food, 55.

Glyeosuria, as symptom, 109.

Goitre, 240, 258, 270, 335,

Golts, on inhibition of heart, 153.

Greeks, on massage, 154,

Grinnell, on drug habits, 172.

Growth, all sciences result of, 18.
changes in, constituting lesion, 77.
function and structure in relation

to, 24, 25.
how provided for, 29.
reverse, 144,

Habit, drug, 171.
treatment of, 157, 187.
Hemoglobin, in anemia, 41,
Hemorrhage, fibrin in, 42.
treatment of, 159,
Hahnemann, 16,
Haller, on irritability and vital foree, 15.
Hart, theory of, 228, 258,
Harvey, discovery of circulation, 14.
Hayem, on electrotherapy, 176.
Head, law of, 80, 117.
vasomotors of, 222,
Headache, bilipus, 91,
from irritation to nerves, 264.
from contractures, 137.
treatment of, 158,
Healing, Sydenham on power of, 15.
Health, definition of, 64,
Heart, action of, 155.
connection between cells of, 28,
disorders of noted by aunseultation, 112
effects of cervical lesions on, 269,
effects of thoracie lesions on, 319.
aad, 338,
treatment for, 159,
vasomotors of, 2232,
Heat, from chemical action, 46.
level maintained, 46, 60.
Hebrews, influence on medicine, 12,
Heraclitus, on struggle for existence, 13
Heredity, factor in tendeney to normal 65,
Hieccough, treatment of, 150, 180,
Hilton, on innervation, 120,
on pain, 90,
on surgery, 16,
Hip, examination of, 114.
referred pain in, 120.
nerves of, 316.
Holden, on median furrow, 283,
on forsion, 204,

Hippocrates, influence on medicine, 13,
on massage, 154.
Hoffman, on massage, 184,
Hulaett, on metabolism, 54.
Hydrodynamies, of body, 37.
Hydrotherapy, as sedative agent, :80.
as stimulant measure, 179,
as thermal agent, 179.
rise of, 17.
Hygiene, as prophylactic, 125,
of Hebrews, 12, 13.
Hyoid, 238.
Hypertrophy, from overuse, §4.
of heart, 108,
Hypothesis, working, 11, 19,

Introchemical school, 15,
Iatromechanical school, 15
Nio-costal space, 300.
Ilium, subluxations of, 345.
Immunity, forms of, 101.
natural and acquired, 42.
Incontinence of urine, 332.
Inferior maxillary, examination of, 2489,
lesions and treatment of, 250, 251.
Inflammation, 123,
from lesionz to vasomotors, 222,
Inheritanee, of disease, 31,
Inhibition, 149, 156.
artificial, 14%.
as function of nervous systemn, 227,
definition of, 149,
diggram of theory of. 156.
final results of lesion, 224,
natural, 140,
of phrenie, 150.
possible uses of, 159,
Innominatum, subluxated, 300, 345.
Inspection, examination of spine by, 272,
definition of, 111. ‘
Intercostal, nerves, 60, 314, 322, 342,
spaces in diagnosis, 115.

vessels, 339,
Internal secretions, relation to organo
therapy, 17.
relation to protoplasmic continu-
ity, 30,

Intestines, disorders of, 326, 336.
vasomotors of, 222 394,

Iron in anemia, 40, 41.

Irritability, Haller and Glisson on, 15.
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Jacoby, on electrotherapy, 177.
Jaundice, cause of, 325.

Katabolism, influenced by massage, 157.

in heart muscle, 155.

products of cause disease, 32, 34.

products of as stimulus to cure, T4.
Kellgren, on summary of massage, 190.

on treatment of poeumogastric, 189.
Ridney, disorders of, 330.

floating, B5, 336.

gtimulation of, 158.

vasomotors of, 222,
Klebs, on bacteria in diseasa, 16, 99.
Eleen, on circulation, 185.

on mechanotherapy, 185,
Kneading, in massage, 187.
Koch, bacillus of, 101.

on bacteria in disease, 16, 99.
Krunkenberg, on medical art, 17.

on organiam f2 & whole, 31.

Laboratory, body a chemieal, 38.

Lactose, source of, 42,

Ladd, on definition of a science, 18.

Lagrippe, bacillus of, 32.

Landmarks, in diagnosis, 115, 205.
pelvie, 344
rib, 292,
sterno-mastoid as, 234,
thyroid eartilage as, 30.

Langley, on erossed innervation, 151, 328.

Law, general physiological, Z226.

Head's, 80, 117.

of change, 23.

of similars, 16.

physical and chemieal basis in
funetion, 22, 40.

Lezion, adjustment of osseous, 130,
adjustment of muscular, 132.
causes of, 78,
cervieal, 233,
eomplex, 53.
eostal, 287.
definition of, 76.
diagnosi=s of, 113.
exaggeration of, 131.
extent of, 88,
firat evidence of, 114.
general thoracic and lumbar, 272,287,
local thoracic and lumbar, 282, 202,
lumbar, 283, 313.
not apparent, 158, 1680.
not entirely remowved, 143,
not in all structural changes, 115,

Lesions, not immediately removed, 142.
of cell, 35.
pelvie, 343, 354.
predisposing, 164,
producing stimalation, 152,
removal of in stimulation, 160,
relation of protoplasmic econtinu-

ity to, 31.
relation of heredity and adapta-
tiom Lo, GO,
sacral, 350,
secondary, 94, 164,
slight in extent, 278.
atimulation after removal of, 158,
thickened ligaments as, 276,
treatment of other than bony, 140,
varieties, 7H.
vasomotor disturbances from, 220,

Lever, prineiple of in body, 36.

Life, definition of, 21, 23.
elementary units of, 26,
viewpoint of, 21.

Ligament, as lesion, 273,
llio-femoral, 352,
nuche, 207, 237,
supra~spinous, 207,

Light, definition of, 47,
cure, 47.

Limba, disorders of, 315, 333.
length of, 347.
vasomotors of, 228,

Ling, on mechanotherapy, 185.

Bwedish movements established by, 16

Liver, diagnosiz of disorder of, 115.
glveosuria 1n disorder of, 109, 158.
stimulation of, 150, 158, 170.
vasomotors of, 222, 325,

Lombard, on irritability of muscle, 137.

Lowy, on heat from metabolism, 107.

Lumbar, lesions, 283,
fifth, 285,
vesapls, Fld4.

Lung, disorders of, 226, 320, 334.
tender areas in dizorders of, 190.
under use of, 85,
vasomotors of, 222, 321.

Lymph, pressure on channels, 86, 339.

Lymphatic system, efects of lesions

om, 211.

Machine, man a, 14, 58.
Macrocosm, nature a, 14.
Maintenance of lesion, 81.
Malaria, 97.
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Mammary gland, 85, 338, 340, 342,
Marey, on animal movement, 13, 37.
on funetion versus structure, 24,
Massage, beauty, relation to, 184.
gountries where practiced, 184.
definition of, 183,
history of, 184.
technique in, 156,
Mastication, abuse of, 95.
Matter and energy, 14, 22, 42.
MeGregor-Robertson, on electrotherapy,
176,
Mechanism, body a, 37.
Mechanotherapy, 183.
Media, for effects from lesions, 85,
Medical News, on patent medieine, 173.
Medicine, history of, 12.
patent, 174,
prophylaxis a part of, 20, 125,
Medulla, centers in, 59, 221, 237, 265.
Meltzer, on effect of drugs, 175.
on protection from baecteria, 102,
Mensuration, 112,
Metabolism, finer processes of, 54.
in disease, A2.
in fewer, 61,
Metchnikoff, phagoeytosis, 102,
Meyer, on syneytium, 28,
Microeosm, man =, 14,
Micro-organiam, Delafield om, 101.
destruction of, 195.
protection against, 101, 178.
relation to disease, 15, 17, 32.
Reentgen ray on, 177.
temperature effect on, 61.
Microseope, inventiom of, 15.
Mind, Christian scilence on, 17, 151,
Descartes on, 15.
&till on, 22,
Mitehell on massage, 1940,
Molecular attraction, 44,
Monell on electrotherapy, 176,
Morphine, for pain, 157.
atimulant effect of, 168,
use of resulting in habit, 171.
Movement, ammboid, 27.
amplitude of in diagnosis, 123, 288,
method of in treatment, 147,
normal rib, 292,
pivot, of rib, 293.
principles back of, 247,
rapidity of in treatment, 145,
Bwedish, 16, 185.
Mucous membraneg, self-cleansing, 181,

Muscle, action of affects bone, 24.

anticus major, 265.

bicepa, 37.

econtinuity of protoplasm in, 28.
fatigue, 32.

leverages in, 36.

¢ peroneus, 37.

posterior of neck, 236,

peons, 314, 316,

pyriformis, 85, 117.

pealemi. 130, 235, 207, 305.
genae in diagnosis, 203,
sternomastoid, 114, 234, 261, 262,
trapezius, 262,

tone of, 348,

treatment of, 132, 140, 159.

Nanerede, on gangrene, 70,
on micro-organisms, 101.
on radiation of impulses, 228,
Nature, & macrocosm, 14.
attempts at adjustment, 143,
8 unit, 14.
~ never complete, 14.
Sydenham, on hegling power of, 15.
MNegro, immunity of, 97, 101.
Nephritis, 88, 89.
Merve, afferent function of sympathetic,
216.
anterior erural, 316.
eranial, effects on, 258,
depressor, 60, 220.
external cutaneous, 316.
facial, 259,
fifth cramial, 255.
function of not known, 161,
glosso-pharyngeal, 259,
hypogloszal, 263.
intercostal, 90,
massage of, 180,
obturator, 316. )
phrenie, 60, 150, 152, 240, 264, 342.
pressure on, S,
pudic, 316.
aacral, 357.
seiptie, 117, 162, 316, 357.
secretory, of. sympathetie, 218,
spinal, 211, 263, 314, 357.
gpinal accessory, 152, 262,
gplanchnic, 323.
stimulation of splanchnie, 152.
sympathetie, 212, 265, 317, 342,
ulnar, 90.
vagus, 2.
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Nerve, vasomotor, 220,
nervi-nervoram, 211.
Neuralgia, facial, 252, 250,
intercostal, 314, 342,
Strumpell on, 70.

Neuritis, 316.

Neutralization, drugs given for, 168, 194,

Nitrogen, importance of, 22, 39.
Normal, definition of, 66.

tendency to, 63.
Nuecleus, relation of cytoplasm to, 27.
Nutrition, disturbance, 50, 342,

Obatrugtion, vascular, 254, 313.
Opium, as sedative, 168, 170.
Organism, a3 & whole, 29,
cure, the prerogative of, 20.
gelf-sufficiency of, 42, 58,
Organotherapy, rise of, 17,
Oamosis, in bedy, 37, 44.
Osteopathy, distinetive feature of, 20.
relation of other svstems to, 166.
Ova, in relation to protoplssmic conti-
nuity, 27,
Ovary, disorders of from lesions, 329.
Overgrowth, as lesion, 77.
Ohxidation, in heat production, 46.
Oxyeen, action of in body, 39, 40,
amount consumed, 46,
diseovery of, 13, 15.

Pain, abnormal condition, 64,
definition of, 116.
direct, 117,
inhibition for, 159, 161, 170.
morphine for, 168,
referrad, 117.
aymmetrical, 90,
symptom of, 106, 116,
transferred, 90,
Falpation, 111.
Palpitation, 90,
Pancreas, 1080, 325,
Paracelsus, philosophy of, 14.
Paralysis, agitans, 97.
Bell's, 250.
eaused by pressure, 70.
Parturition, coceyx in relation to, 356,
flooding after, 159,
wedge principle in, 37.
Paseal, law of, 37.
Fasteur, on fermentation, 16,
on germ theory, 99,
Pathology, Virchow's influence on, 16, 26.

Pelvis, 343,
Pepsin, action on proteids, 40.
Percussion, 112,
Peristalsis, anti, 60.
wedge principle in, 37.
Peritonitis, posture in, 139.
Persians on massage, 1854,
Parspiration, 57.
Petrizsage, 186.
Pieiffer, bacillus of, 32,
Piluger, 119, 227,
Phagoeytosiz, in infection, 30, 61.
Sternberg and Metchnikoff on, 102,
Philosophy of life, 11, 12,
Phototherapy, 178.
Phrenie nerve, inhibition of, 150, 152.
relations of, 240, 264,
relation to vomiting, 60,
Physiology, chemical facts of, 40.
of cells, 26,
Pilo-motors, 230,
Flato, 13.
Pleuritis, cause of, 321, 340.
friction sounds: in, 112,
from intercostals, 315,
Plexus, aortic, 319, 330.
brachial, 236, 264, 314, 319,
cardias, 214, 319,
cervieal, 264,
hypogastrie, 214, 331.
lumbar, 315.
mammary, 267, 270,
Meisaner’'s and Auerbach's, 327.
ovarian, 320,
pelvie, 214, 358.
pulmonary, 214, 321,
sporal, 315, 357.
solar, 214.
subelavian, 267, 270.
tympanic, 260.
vertebral, 270,
Preuma, theory, 13, 15.
Prneumogastrie, function of, 151.
lesion of, 341.
stimulation of, 150, 189.
FPneumonin, baeilluz of in normal, 101.
respiration in, 108,
Poisoning, protection against, G(.
Postmortems, in time of Ptolemies, 12,
Posture, as cause of lesions, 79,
in examination, 2335, 287.
in treatment, 248,
Pott's disease, 115, 207,
Practice, versus pringiples, 10.
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Predisposition, as cause of disease, 96.
from perverted structure, 76.
removal of as prophylaxis, 125.

Pregnancy, acting as lesion, 835,
disorders of, 360.

Pressure, air in body function, 37, 44.
a3 diagnosis measure, 113,
a2 fundamental in lesion, 77.
blood, 6.
effects from lesions by direct, 85.

253, 313, 333, 3560.
effects of suboceipital, 236.
on nerves, 56, 341,
on wvessels, 85, 337.
stimulant action of, 33, 45, 149.
treatment by, 132, 135, 150, 244,
Priestley, discovery of oxygen by, 13, 15.
Principle, as basia of tendency to nor-
mal, G67.
in paychotherapy, 182,
va, practice, 10.

Problem, of physiology, 26.

Prophylaxis, a part of medicine, 20.
definition of, 125.
in removal of lesion, 128.

Prostate, disorder of, 360,
treatment of, 187.

Proteid, nature and value of, 39, 54.

Protoplasm, chemical and wvital prop-

erties of, 30.
healing power inherent in, 63.
non-nucleated, 27.
parts of cell a specialization of, 26.
physical basis of life, 24.

Peyvchotherapy, 181,

Ptolemies, medical practice in time of, 12,

Ptosis of abdomen, 72, 332, 335.

Pulley in body, 37.

Pulze, Chinessa on, 12.

Traube-Hering curves, independent
of, 28.
Pupillo-dilators, 218, 230, 268, 317.

Quain, on atlas, 256.
a1 nerves of ureters, 330.
on poneumogastrie, 261,
on sacram, 360,
on sympathetic to pia, 19,
Quinine habit, 171.

Race as predisposition, 97.
Rachitia, chest in, 201.
lime in, 53.
Radiatiou of nerve impulsas, 80, 227.
Radiuom, use of, 178 .

Reaction, equal to action, 154.
from drug, 168.
of degeneration, 176.
Reecoil, benefit of in treatment, 131, 138.
of funetion, 153
Rectum, atony of, 180.
examination per, 334
stimulation of, 150,
Reflex, stimulation through, 152, 188,
vasomotor, 220}
Region, cervical, 208,
lumbar, 209
pelvie, 200,
suboeeipital, 236.
thoracie, 209, 272.
Reid on sebum, 104.
Relaxation, by approximation, 138.
by pressure, 135,
by removal of eause, 134
by stretching, 137.
for disgnosis, 132,
methods of. 134,
preliminary, 133.
primary, 133.
purposea, 132,
Repair after abuse, 35.
Resistance, lowered, to stimuli, 34,
Rezpiration, example of self-safficieney,
5O, 108.
stimulus, to 943,
tract, 163, 262, 260,
Revival of learning, 14.
Revolution, osteopathy a, 12, 18,
Bheumatizm, salicylates for, 168.
Ribs, 287.
adjustment of, 301.
articulations of, 292,
depressad, 205,
first, 207, 305.
floating, 208, 306.
lesiong of, 204,
mobility of, 208,
pressure from, 333, 337, 341.
single, 202.
special, 206,
subluxations, effects from, 337.
twisted, 205,
Robinson, Byron, on reflex, 00,
Reentgen ray, value of, 177.
Romans, on mechanotherapy, 184
Rotation, in treatment, 131, 246.
as diagnostic measure, 113, 242,
axes of, in rihz, 204
axes of, 10 Innominatum, 345, 347.
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Sacrum, lesions of, 350.
Salievlie acid in rheumatism, 168,
Salts, function of in body, 53.
Sanitation, Hebrews on, 12,
measures, 123,
Seapula, diagnosis and treatment, 311.
Behiff, on funetion of vagus, 151,
Hehleidan and Schwann on eell strue-
ture, 25.
Sohools, during middle ages, 14.
imtrochemical and mechanieal, 15.
Seiatica, cause of, 69, 316, 357,
inhibition for, 150, 189.
Science, definition for, 19,
osteopathy a, 19,
Belerosis, treatment of, 141.
Beudder on cervieal disloeation, 70, 82,
Beason as predisposition, 97.
Bebum, value of, 104, 180.
Sacretion, disorders of from lesion, 230.
324, 340.
mammary, 340, 342,
relation to organotherapy, 17.
relation to protoplasmic econtin-
wity, &0,
Sedative, drug as, 168,
Segmental, arrangement of vasomo-
tors, 221,
atructures, 119,
Belection, attribute of lving tissuae, 55,
Zelf-regulation by substitution, 61,
in disease, 61, 63,
limita of, &9,
of funetion and structure, 20, 25.
5%, 165.
Belf-sufficiency of organiam, 58,
Sensory change in diagnosis, 116.
Beparations, as lesions, 203, 252,
Berotherapy, rise of, 17.
Barums, 160,
Bex as predisposition, 97.
Sinus venosus, contraction wave from, 28,
Skin, secretion of, 104, 180,
Smallpox, immunity from, 101.
Soda, in sour stomach, 168.
Bounds, in manipulation, 207.
Bpecific, search for, 175.
Spencer, on definition of life, 23,
on moving equilibriom, 23.
on protoplasmic continuity, 30.
Spinal cord, effects of lesions on,253, 270,
Spine, approximation in, 204,
contour of, 1949,
Spine, general survey, 199.

OF OSTEOPATHY.

Spine, lax, 201, 270.

of ilium, 350.
rigid, 123, 141, 201.
straight, 201,

Spleen, vasomotors of, 222, 325.

Sprain, nature of, 83.

Starvation, effects on organa, B2,

Stern and Korte on bacterial power of

blood serum, 62,

Sternberg on phagocytosis, 102, «

Sternum, examination and treatment, 308

Still, on buzsards, 99,
on cause of disease, 18,
on vonvulsions, 61, 107.
on diaphragm, 340.
on drainage of lkdneys, 45,
on electric energy, 48,
on frequency of treatment, 145
on goitre, 258,
on length of treatment, 1435.
on lesions of pelvis, 351.
on life, 21.
on lymph, 339,
on plan and specification, 10,
on prominences, 206,
on relaxation, 137.
on apunds in manipulation, 207,
on temperature in croup, 124,
on youth of osteopathy, 9.
revolutin inaugurated by, 12, 18.

Stimulation, 149, 104,
after removal of lesion, 158.
artificial, 148,
by drugs, 168.
by electricity, 176.
by water, 179.
definition of, 140,
natural, 140,
osteopathic, 154, 162,
possible use for, 158,

Btimuli, causing contracture, 134.
changes constitute, 23, RO,
electrie, 153.
intensity of, 153,
lesions as, 152.
mechanieal, 16, 45.
on protoplasm, 33.
quick movement as, 145,
response to, 136,
strengih and abruptness of, 59.
summation of, 80.

Etomach, condition in drug user, 171.
disorders of, 323, 336.
in vomiting, 155,
spoondary lesion from, 24.
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Stomach, skin areas in connection with,
118,
anda for, 168,
treatment of, 163,
vasomotors of, 222, 323,
Birablsmus, 268,
Structure, adjustment of, 62.
oell life affected by, 34.
ehange of from psychie disorder, 182,
malntaing disorder, 73, 198,
relation to funetion, 20, 23, 153.
Strumpell on neuralgias, 70.
Stryehnine, 168,
Subluxation, anterior spinal, 282, 285.
cause of rib, 297.
definition of, 77.
diggnosis of spinal, 202,
of ilium, 345.
of ribs, 205
Substitution, drug for, 169.
in treatment, 195.
Summation, of causes, Booth on, 99,
of stimuli, 89.
Superior opening of thorax, 338, 341.
Surgery, electricity in, 176.
Rentgen ray in, 177.
similarity to osteopathy, 16.
Swadish movement, 16, 183, 1856
Sydenham, on healing power of nature,
15, 16,
Sylvius, founder of latrochemical school,
15.
Symptom, definition of, 110.
disadvantageous, 110.
Hippoorates om, 13,
in judgment of normal, 64,
nature of, 106
treatment of, 159, 193.
varieties, 110,
Sympathetic system, 212.
aasociated with spinal nerves, 271.
cervieal, 263.
connection with eentral system, 214
aonnection with cervieal nerves, 268,
development of, 212.
funetion of fibres, 218, 230,
gangliated cord of, 213.
parts affected by lesion, Z18.
plexuses, 214.
thoraeic, 317.
tvpes of fibres of, 215.
Syneytium, body a, 24, 28,
Bystems, comparison with other, 166.
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Tachyeardia, cause of, 70.
Tapotement, 186.
Temperament as predisposition, 97.
Temperature, as cause of lesion, 78.
a3 evidence of lesion, 123
a2 gymptom, 106.
differences in cervieal lesions, 236.
in rib lesions, 2046,
of hand in treatment, 140,
treatment of high, 159,

Tendency to normal, 63, 127, 153, 1582,
Tenderness, associated with lungs, 190,321.
a3 symptom, 111, 116, 190, 206.

in relation to ribs, 296,
Tension of tissues, in self-adjustment,
67, 128,
Theory, germ, 15.
Hart'a, 228.
inhibition, 150, 156.
of Baseh, 328,
pneuma, 13,
Therapeutics, definition of, 126.
Thermotaxiz, an illustration of self-reg-
ulation, 60.
Thompeon on uses of salts, 53,
Thoraeic duect, lesions affecting, 339.
Throat, dizeases of from lesion, 252,
255, 269.
structures associated with, 238,
Tobaooo habit, 171.
Tonsillitis, massage in, 187.
Tonsils, 239, 252,
Toothache, treatment of, 189.
Toraion, as lesion, 204, 200, 282,
Torticollia, 111, 114.
Toueh, neceszity for delicate sense of, 111.
Toxins, in metaboliam, 32,
from bacteria, 17, 100,
Traube-Herihg curves, 28.
Treatment, curative ve. palliative, 129,
frequency of, 14.
habit of, 157, 157.
internal, 356.
length of, 145
natural methoda of, 193,
negative, 163,
of clavicle, 310
of conneetive tissue lesions, 141.
of disease, 125, 148,
of flat spine, 273.
of other lestons, 140,
of pelvia, 351.
of seapula, 312,
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Treatment, of sternum and cartilages 308,
of symptoms, 158, .
of temperature, 159,
possibility of harm in, 146.
rapidity of movement in, 145,
to foree obstruction, 159,
tonic, 157, 187.

Trypsin, action on proteids, 40.

Tuberculosia, 97, 280, 334.

Tumor, as lesion, 85.
treatment of, 140,

Uleer, Virchow on gastrie, 70.

Unit, morphological, 28.
naure &, 14,

Urea, formation of, 40.

Ureter, nerves of, 330.

Urinalvsis, by Brahmins, 12.

Urinary apparatus, location of, 43.

Urine. incontinence of, 332,
retention of, 360,

Uterus, displacement of, 343.
flooding from, 159,
lesions affecting, 329, 359

Vagus, cough from irritation to, 240.
funetiona of, 151, 262,
influence in vomiting, &0,
inhibition influence on heart, 150.

Yampyrella Spirogyrse, 27.

Van Helmont, 14.

Vasomotors, action of, 222,
aszociated with fifth, 250.
azzociated with ninth, 250,
definition of, 220,
lesions affecting, 222.
of bladder, 222, 350.
of limbs, 222, 333.
of liver, panoreas and spleen, 222,325,
of ovary and uterus, 222, 329,
of sympathetic, 218.
reflex mechaniam of, 220,
gyvstem, 218,

Vein, inferior thyroid, 86, 258.
intervertebral, 208, 257, 313,
jugular, 180, 240,

Vein, portal, 86,
pressure on, 56.
saphenous, 357.
varicose, 86, 357.
vertebral, 256.
vena cava, o340,
Vertebre, adjustment of, 246,
cervical, 241,
examination and treatment, 199, 241.
246, 272, 282, 283,
Iumbar, 283,
relation of ribs to, 287, 302.
thoracie, 272.
Verworn, on electrotherapy, 177.
on lagrippe, 32.
Vibration in massage, 180,
Viewpaint of life, 21
Virchow, on cell pathology, 16, 26, 31, 32,
on cell continuity, 30.
on vital unities, 31.
on gaztrie uleer, T0.
Viacero-motors, 218, 230, 324, 307,
Vital foree, beyond physics, 22, 52,
58, 6S.
Haller on, 15.
in merve action, 227,
Vital level, 182,
Vivisections, hy Galen, 13.
Vomiting, as example of self-regulation
&0, 108.
of pregnancy, 02,
treatment for, 160,
wedge action in, 37.

Water, as sedative, 180,
a3 stimulant, 179,
as thermal agent, 170.
importance of in body, 39, 53.
Wedge, action of in body, 37.
action of sacrum, 350, 352,
Wilson on life, 21.

X-rays, burnz’ from, 47.
uses of, 178.

Ziegenspeck, on treatment of adhesions,
188,
on treatment of uterus, 189,



