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PREFACE.

Massacr is a subject which to the rational physician is one
of greatest interest and importance. Twenty years ago its em-
ployment, as well as the use of electricity and hydrotherapy,
was generally regarded by the profession as closely allied to
quackery. TUp to that time, scientific massage was almost un-
known in this country, although various rude manipulations
were practiced by bonesétters, so-called ‘“magnetic healers;”
and a few superannuated nurses who claimed to be specially
gifted in ‘‘rubbin’.” Twenty-two years ago, when the writer
first made a study of massage and passive movements as a thera-
peutic means, even the term ‘¢ massage ” was as unfamiliar to the
medical profession of this country as it still is to the majority
of the laity. After obtaining such a knowledge of massage as
was at that time possible at home, I visited Sweden, Germany,
France, and other European countries, with the purpose of be-
coming acquainted with the methods employed by the most
expert manipulators abroad ; and from the knowledge thus ob-
tained, as well as that gleaned from the various treatises and
papers which have appeared upon the subject within the last
twenty years, added to my personal experience in the constant
employment of ten to twenty masseurs and masseuses, in the
treatment of patients suffering from a great variety of chronic
ailments, I have endeavored to summarize and condense in this
little work the facts which are essential to a scientific knowledge
of the art and science of massage and its rational employment.

It should be mentioned that, since this manual is intended
for the use of medical students and student nurses, technical
expressions have been omitted, as far as possible, only such
anatomical facts and terms having been presented as are es-
sential to a correct understanding of the subject.

[iii]



iv PREFACE.

One of the most conspicuous faunlts of a majority of the
treatises upon the subject which have heretofore appeared, has
been the absence of specific directions for the various proce-
dures recommended. There has also been, in many instances,
a failure to present in a sufficiently lucid and concise manner,
the indications and contra-indications for the employment of
this important therapeutic means. It is not expected that this
little work will, in itself, be capable of rendering any one an
adept in the art of massage, as personal instruction is abso-
lutely indispensable, to give even to a person possessed of
much natural ability, the dexterity necessary for real expertness.
Nevertheless, it is believed that the work will be found of very
great assistance to all who wish to practice this art, and espe-
cially in the training of classes in connection with Training
Schools for Nurses.

A special feature of the work to which the writer desires to
call attention is the classification of the different procedures of
massage, which is belicved to be more complete and systematie
than any which has heretofore appcared. By a careful study
of all the difterent procedures described by the best authorities
and employed by expert manipulators, it was found possible to
include all in seven different general classes with subdivisions,
each of which has been described with a very considerable
degree of painstaking care.

A careful study of the physiological effects of massage and
its practical use during many years, based upon a knowledge of
its physiological effects, has enabled the writer to develop a
number of new procedures which are presented for the first
time in this work, and which it is believed will be found to
be of great practical value. Among thesc may be named as
especially worthy of mention, Reflex Stroking and Percus-
sion, Inspiratory Lifting, and several procedures in connection
with pelvie and abdominal massage, two of the most important
forms in which this valuable therapeutic agent is employed.

It is hoped that the numerous illustrations presented with
the text will be found a valuable aid in obtaining exact ideas
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of the mode of applying to the different parts of the body
the various procedures described. The half-tone engrav-
ings were made directly from photographs prepared with
great care, under the author’s immediate supervision.  The
anatomical plates are copies of the famous studies by
Bock. ‘

The most important paragraphs in the book, especially those
of a practical character, have been numbered, both for handy
reference from one part of the book to another, and also for the
convenience of the practitioner who may wish to give special
directions to the masseur. It should be remembered that it
is not expected that the formulae for either genecral or local
massage will be slavishly*followed. The experienced masseur
or the physician may modify the typical formule given, by
omitting certain procedures or giving special prominence to
others, as the indications in each case may suggest.

Nearly every patient who requires massage, sooner or later
reaches a stage of improvement at which active voluntary ex-
ercises should, in part at least, take the place of those of a
passive character.

As a means of systematic, graduated exercise the author
especially commends the excellent system of medical gymnas-
tics developed by Ling, of Sweden. With the concurrence of
Professor Hartelius, for many years director of the Central
Institute of Gymnastics at Stockholm, the excellent work pub-
lished by him has been translated, and is published by the
Modern Medicine Co. simultancously with this volume. It
ought to be in the hands of every masseur.

In the first Appendix will be found a few cases illustrative
of the benefits to be derived from massage. The number of
cases might be increased sufficiently to fill several large vol-
umes, but only a few —those of a typical character— have
been selected for the purpose of demonstrating to those not
personally familiar with the great benefits to be derived from
this rational mode of treatment, the efficiency of skillful ma-
nipulations as a therapeutic measure.

Among the various works consulted by the author in the
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preparation of this manual, special mention should be made of
the excellent treatises by Graham, Reibmayr, Murrell, Dowse,
Schreiber, and Tibbitts, together with numerous articles which
have appeared in English, French, and German medical litera-
ture within the last few years, among which particular mention
should be made of papers by Eccles, Poliakow, Vineberg,
Rosenblith, Franks, Landerer, Kesch, Oertel, Petit, Gilles,
Dujardin-Beaumetz, and Mervy. J. H. K.
Battle Creek, Mich., April, 1895.

PREFACE TO SECOND EDITION.

ScArCELY two years had elapsed after the publication of the
first edition of two thousand copies of this work before the
author was admonished by the publishers that nearly the entire
edition was exhausted, and a new edition was called for.

In carefully looking through the work to prepare it for the
new edition, the writer has been able to correct numerous little
verbal and typographical errors which are the almost unavoidable
defects of a first edition ; and has also been able to add to the
text a few items of practical interest, which it is believed will
be appreciated. Perhaps chief among these is the description
of the so-called Schott method of treatment in cardiac disease,
employed so successfully at Nauheim, in connection with the
effervescing baths. This method, while more properly belong-
ing to the Swedish system of Manual Swedish Movements than
to massage, is in practice so inseparable from the procedures
technically known as ‘‘massage” that it does not seem im-
proper to make it a part of this work. This important addition
to the subject matter of the work will be found in Appendix II,
beginning with page 277.

Thanking the medical profession for the cordial welcome
accorded the first edition of this work, and the bhundreds of
nurses who have honored the author by accepting this work as
a practical guide and text-book, the author dares to express the
hope that in its present revised and improved form his effort to
systematize and elucidate the important subject considered in
this little work may still be recognized as a useful contribution
to the armamentarium of rational therapeutics. I E K

Battle Creek, Mich., November, 1897.
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THE ART OF MASSAGE.

ITS HISTORY.

Massagr, or systematic rubbing and manipulation of the
tissues of the body, is probably one of the oldest of all means
used for the relief of bodily infirmities.  There is evidence that
muassage was employed by the Chinese as carly as 3000 b. c¢.
Their literature contains treatises upon the subject written some
thousands of years ago. An ancient Chinese book entitled,
“*The Cong-Fou of the Tao-Tse,” of which a French translation
appeared about a century ago, was probably the foundation
both of our modern massage and of the manual Swedish move-
ments so admirably claborated and systematized by Ling.
Massage is still very extensively employed by the Chinese, and
also by the Jupanese, who doubtless learned the art from the
Chinese.

Among the Japanese, massage is employed almost exclu-
sively by blind men, who go about the streets soliciting patron-
age by shouting in a loud voice the words Amma ! amina !
(shampooing, or massage). Fig. 1 represents one of these
blind masseurs cerying his vocation upon the streets of Mito,
Japan. Fig. 2 shows one of them administering massage to
a lady patient. These engravings are photo-reproductions from
photographs kindly sent to the writer by a friend in Japan.
The same friend also sent the following description of his per-
sonal experience with Japanese massage, which was admin-
istered to him by a first-class manipulator, for the relief of a
severe cold accompanied with fever : —

(9]
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“The shampooer sat in Japanese fashion at the side of the
patient, as the latter lay on a futon (thick comtorter or quilt)
on the floor, and began operations on the arm j then took the
back and the back uf the neck, afterward the head (top and
forchead), and ended with the legs.  On the arms, back, back
of the neck, and legs, he used sometimes the tips of his fingers,
sometimes the palins or the backs of his hands, sometimes his
knuckles; sometimes his fists. The movements consisted of
pinching, slapping, stroking, rubbing, knuckling, kneading,
thumping, drawing in the hand, and snapping the knuckles.
The rubbing in the vicinity of the ribs was slightly ticklish, and
the knuckling on the back of the neck, and at the side of the col-
lar bone, alittle painful.  On the head he used gentle tapping,
little pounding with his knuckles, stroking with both hands, hold-
ing the head tight for a moment, grasping it with one hand and
stroking with the other.  The operator secemed to have a good
practical knowledge of physiology and anatomy, and certainly
succecded in driving away the headache and languor,in produc-
ing a pleasant tingling throughout the body, and in restoring the
normal circulation of the blood. He is to be eriticised, however,
forone serious fault in his operations,—that of shampooing down,
instead of up. A portion of the good done is thus neutralized,
one object of scientific massage being to help back toward the
center the blood which is lingering in the superficial veins.”

I do not agree with my friend’s eriticism of the mode of
manipulation employed by the Japanese masseur, who seems to
have been more skilled than most of our own manipulators,
since he was apparently aware of the fact that the limbs should
be rubbed down, rather than up, for the relicf of the condition of
feverishness and irritation from which his patient was suffering.

Massage has been employed from the most ancient times
by the Hindoos and Persians, who still practice it, some of their
native masseurs being posscssed of remarkable skill.  The an-
cient Grecks and Romans also employed massage constantly
in connection with their famous baths. Hippocrates, the re-
nowned Greek physician, made extensive use of this mode of



Fig. 1. Bilind Japanese MNasseur Fig. 2. Blind Japanese Masseur Treating
Soliciting Patronage. a Patient.
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treatment, designating it wnatripsis. e evidently appre-
ciated the principles of the art very well, as he directed that
triction should be applied centripetally, or in the direction of
the veins.  That Lie understood the effects of different modes of
application is shown by the following quotation from his works:
“Friction can relax, brace, incarnate (fleshen), attenuate;
hard, braces ; soft, relaxes; much, attenuates; and moderate,
thickens.™ ' Iippocrates learned massage, as well as gymnas-
tics, from his teacher Herodicus, the founder of medical gym-
nastics.  Asclepiades, another eminent Greek physician, held
the practice of this art in such esteem that he abandoned the
use of medicines of all sots, relying exclusively upon massage,
which lie claimed effects a cure by restoring to the nutritive
fluids their natural, free movement. It was this physician who
made the discovery that sleep might be induced by gentle
stroking.

Plutarch tells us that Julins Cwsar, a century before the
Shristian era, had himself pinched all over daily for nearalgia.
It is well known that Julius Cwesar was subject to a severe
nervous disorder (epilepsy), and it is more than probable that
his prodigious labors were only rendered possible by the aid
derived from massage. Pliny, the great Roman naturalist, had
himself rubbed for the relief of chronie asthma.  Arrian recom-
mended massage for horses and dogs, asserting that it would
strengthen the limbs, render the hair soft and glossy, and
cleansc the skin.  After giving dircctions for massage of the
legs, abdomen, and back, ho directed that the treatment should
be terminated in the following peculiar manner, which indi-
cates that he understood the value of nerve-stretching, at least
for dogs : ¢ Lift her up by the tail, and give her a good stretch-
ing ; let her go, and she will shake herself and show that she
liked the treatment.’

Celsus, the most eminent of all Roman physicians, who
lived at the beginning of the present era, was very familiar
with massage, and used great discretion in its application.

1 Genuine Works of Hippocrates, Vol. TI, page 16,
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He recommended manipulations of the head for the relief of
headache, and general manipulations to restore the surface eir-
culation in fever, making this wise remark: ** A patient is in
a bad state when the exterior of the body is cold, the interior
hot with thirst; but, indced, also, the only safeguard lies in
rubbing.” Gulen, the greatest physician of his time, in the
second century recommended massage in many discases. e
seems to have had a good understanding of the various forms
of frietion and kneading.

A sort of percussion, called whipping, was employed by the
ancient Roman physicians in various discases, and is still used
by the Laplanders and the Finns, who beat the body with bun-
dles of birch twigs.

The natives of the Sandwich Islands have, from the most
ancient times, employed massage, which they term lomi-
lomi. They frequently administer Zomd-loni to an exhausted
swimmer while in the water, supporting him with their hands
until his forces are rallied by the manipulations. The Maoris of
New Zealand practice massage tunder the name of rou-romi.
The accompanying cut (Fig. 3) shows a DPolynesian, a son of
a chief, administering the treatment.  The natives of Tonga
Island employ massage under the name  of  foogi-tooyi,
the literal meaning of which is **to beat,” for the relief of
sleeplessness, fatigue, cte.  In cases of insomnia, the manipu-
lations are confined to the arms and legs.,

Paracclsus, the prince of charlatans, who flourished at Basle,
Switzerland, four hundred years ago, made great use of mas-
sage, and taught it to his pupils in the medical school of that
city. Massage has been used in France for two hundred years.
It was much employed in the carly part of the present cent-
ury by eminent English surgeons; especially in the treatment
of sprains and other injuries of the joints. Its use in modern
times, hewever, is chiefly due to its systematic development
and cmployment by Mezger, of Amsterdam.



STRUCTURES ESPECIALLY CONCERNED
IN MASSAGE.

Massage, in its varied applications, has either direct or indi-
rect relation to every structure and function of the body; but
in its ordinary applications, this therapeutic measure directly
and immediately affects especially the following : —

1. 7he skin, with its conncctive tissue network, its seba-
ceous and sweat glands, hair follicles, and the infinite number
of minute blood vessels and sensitive terminal nerve filaments
— trophie, vasomotor, and sensory.

2. The connective tissue lying just beneath the skin, with its
rich supply of veins and Iymph vessels and spaces.

3. The wmnscles which ehiefly constitute the fleshy portions of
the body, and which receive special attention in the various
manipulative procednres of massage, both as individual muscles
and as functional groups.

4. The large blood vessels, both veins and arteries, but prin-
cipally the veins, the circulation of which may be readily
accelerated or impeded according as the manipulations are ap-
plied in the direction in which the blood runs in the veins, or
in the opposite dircction.  The large lymph channels which
usually acconipany fhe larger veins are also brought directly
under the influence of massage through appropriate manipula-
tions. The heart itself may be reached by certain special pro-
cedures, and is greatly influenced by nearly all forms of
manipulation.

5. Thelavge nerve trunks, which, with the terminal nerve fila-
ments, are influenced by all forms of manipulation, but espe-
cially so by certain procedures which are particularly efficacious
in producing stimulating or scdative effects.

[13]
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6. Al the lavge viscera of the abdomen,— stomach. colon,
small intestines, pancreas, spleen, liver, kidneys,—which may
be brought more or less directly under the influence of massage
by a skilled operator ; while less diveetly, but still effectively,
the lungs and heart may also be influenced by certain proced-
ures.

7. The bones, joints, and ligaments must also be mentioned
as structures which are direetly affected by massage.

The student of massage should make a caretul study of the
muscles, bones, and joints, and, in fact, so far as possible, of
the entire anatomy. To facilitate this study, a number of
colored plates have been prepared, '}vhi('h are exact reproduc-
tions of the famous copper-plate engravings prepared under
the direction of the eminent German anatomist, Bock. A care-
ful study of these plates will give the stadent a very fair idea
of the general form of the structures with which he must
chiefly deal in administering massage 5 but it is also important
that he should muake a carcful study of the human body, if
possible by attending a course of disscctions.  1f this cannot be
done, the dissection of an animal will be helpfal. Some valu-
able knowledge may be gained even by the dissection of so
small an animal as a cat or a small dog.  If possible, such
dissections should he made under the divection of a competent’
teacher, as their value will therchy be greatly enhanced.
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PARTS TO BE ESPECIALLY STUDIED
BY THE MASSEUR.

A proper understanding of massage and its skillful appli-
cation requires a good knowledge of anatomy.  Physiology is
also of the highest value to the masscur, but a practical study
of anatomy is absodutely indispensable.  This is not the place
for a detailed anatomicad consideration of the body, but the
learner may perhaps be somewhat assisted by the following
brief enumeration of some of the anatomical structures with
which he must become familiar: —

The Bones.— First of all, the student of massage shounld
make a serious study of the bones (Fig. 4), as in all the manip-
ulations of massage their conformation must be kept carefully
in mind.  Every bony prominence, hollow, furrow, ridge,
articulating surfuce, together with the points of origin and

insertion of the prineipal muscles; in relation to the skull,
the points of entrance and exit of nerve trunks, arteries, and
veins; also the joints and ligaments (Figs. 5-11b), should be
made thoroughly familiar by a minute and careful study of the
skeleton.  The following points in relation to the skeleton
should receive special attention : —

1. Head @ Vertex, occiput, parietal eminence, mastoid
process, zygoma, temporal fossa, orbif, angle of lower jaw.

9. Neck : Cervical vertebree, vertebra prominens; hyoid
bone.

3. Chest : Dorsal vertebrie ; twenty-four ribs (on cach
side, seven true ribs, three false ribs, two floating ribs);
sternum, cartilages of ribs, xiphoid cartilage.

4. Arm : Shoulder bones, consisting of the scapula, or
shoulder blade, with its spine, acromion process, coracoid pro-

[15]
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7. sbidlomen : Rectus, external obligue, <|um]rzil‘us Tumbo-
rum (Iig 15).

S, Nhowlder: Deltoid and supraspinatus, which raise the
arm ; infra-spinatus and teres minor, which rotate arm outward
and hold shoulders back; teres major and latissimus dorsi,
which rotate arm inward and draw arm to side (Fig 16).

9. _lrm o Anterior. flexors— biceps, coraco-brachialis, and
brachialis; posterior, extensor— triceps (Fig. 15).

10, Jorearnc : Radial (thumb) side, supinators, extensors,
and thumb flexor; lnar (little finger) side, flexors, pronator
teres (Iig., 15).

11. [lend: Palmar sarface — short flexors of fingers; dor-

sal surface — interosSel.

12, ]///): Glutei, whiel¥ rotate thigh outward and inward
and abduct it; obturators and pyriformis, which tilt pelvis for-
ward, increasing obliquity of the pelvis (important in relation
to correct standing).  With thighs flexed upon abdomen, nearly
all the museles of the hip except the obturator externus (which
rotates femur outward) act as abdactors (Figs. 1S, 14).

13. 7Vigh : Auterior, extensors, quadriceps (Fig., 17) 3
posterior, flexors (Fig, 195 internal, adductors (Fig. 20).

14. Lower Leg: Tuner portion —extensors of foot and tlexors
of toes, gastrocnemius (Fig. 20) 5 anterior, tlexors of foot and
extensors of leg, tibialis anticus (Fig. 17) 3 outer and upper —
extensors, peronel (Fig. 18).

15. oot : Plantar surface, lexors of toes; dorsal, interosselg

Veins.— The arteries are not so important in massage as
are the veins, as they lic too deep to be influenced to any con-
siderable degree by the manipulations ordinarily cmployed.

1. Neek: Jugular (Fig. 21).

9. Aprue: Axillary and brachial (upper); cephalic (outer);
basilie (inner) (Fig. 21).

3. Lorearm: Radial (outer) 5 anterior ulnar (inuer); me-
dian anterior, posterior ulnar (posterior) (Fig. 21).

4. Ley: Femoral (upper anterior); long saphenous (inner
anterior, beginning at arch of foot); short saphenous (posterior

9

&



13 ! THE ART OF MASSAGE. .

outer, beginning belind the outer malleolus); popliteal (Figs.
22, 25).

The Nerves.— So large a proportion of the physiological
effects obtained by the employment of massage being the result
of reflex action, it is highly important that the masseur or the
student of massage should have a good knowledge of the
physiology of the nervous system. The more he knows of
anatomy the better, but he must know the names and loca-
tion of the principal nerve trunks. The location of those which
will be mentioned is so clearly shown upon’ the colored plates
that it will not be necessary to do more than name them here.

1. Face: Facial, trifacial (Fig. 27).

2. Arm : Median, ulnar, musculo-spiral (Figs. 23 and 24).

3. Leg : Crural, sciatic (Fig. 257.

The sacral nerve passes across the sacro-iliac synchondrosis,
or junction of the sacrum and ilinm.

The pnewmogastrie, or pur vagumn, is the large nerve from the
brain, which passes down the side of the neck, entering the
chest just behind the top of the sternum, near the median line.
It is distributed to the heart, lungs, and all the abdominal vis-
cera (Fig. 27).

The sympathetic nerve controls the function of the di-
gestive organs, kidneys, liver, and other viscera of the abdo-
men, all the glands of the body, and the action of the heart
and blood vessels. TIts principal divisions of interest to the
igasseur are the cervical ganglia, the renal plexus, the hepatice
plexus, the lumbar or umbilical ganglia (situated at the back
of the abdominal cavity and two inches on cither side of the
umbilicus), and the subumbilical ganglign, or lumbar aortic
plexus, located two inches below the umbilicus (Fig. 27).

The Viscera.— Nearly all the contents of the abdomen
and pelvis may be brought under the direct influence of mas-
sage. Their general form and normal location should be care-
fully studied (Figs. 28, 29, 30, 81); viz., the heart, stomach,
pancreas, liver and gall bladder, spleen, kidneys (right lower
than left), colon, appendix vermiformis, bladder, prostate gland,
uterus, Fallopian tubes, and ovaries.
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Landmarks and Regions.--While the profound
knowledge of surgical landmarks and regions important for
the physician is not needed by the masseur, some knowledge
of this kind is essential to skillful work. The student is ad-
vised to familiarize himself with the following, by the aid of a
good anatomy: —

Linea alba, the median line of the body, cxtending from
the sternum to the pubes.

Linew semilunats, the outer border of the rectus muscle.

Umbilicus, commonly called the navel, located, in symmet-
rical persons, midway between the end of the sternum and the
pubes, normally higher in women than in men.

Poupart’s ligament, the fibrous band connccting the an-
terior superior spine of the ilium with the spine of the pubes.

Locternal inguinal ring, an opening in the abdominal
wall just above the spine of the pubes, through which the sper-
matic cord passes in the male and the round ligament in the,
female 5 larger in men than in women,

Femoral ring, an opening helow Poupart’s ligament, the
seat of femoral hernia; larger in women than in men.

Awilla, the armpit, space under the arm bounded by tendons,
in front by the pectoral muscles, and behind by the sub-scapu-
lar, teres major, and latissimus dorsi muscle.  Enlarged glands
are often found in the axilla.

Groin, the fold at the junction of the leg with the body,
a little below DPoupart’s ligament. A number of enlarged
glands are often felt in this region, even in healthy persons.

Lopliteal space, the space underncath the knee. It contains
large vessels and nerves, hence too strong pressure in this re-
gion should be avoided.

Zold of the buttocks, the furrow just below the buttock,
marking the lower border of the large gluteal muscle.

The regions of the abdomen may be said to be nine in
number, divided by lines drawn upon the surface (Fig. 30),
— right hypochondriae, left hypochondriace, epigastrie, right
lumbar, left lumbar, umbilical, right inguinal, left inguinal,
hydrogastric.
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THE PHYSIOLOGICAL EFFECTS OF
MASSAGE.

The interest in the therapeutic applications of massage

which has incereased so rapidly within the last twenty years has
led to numerous investigations by able ‘physiologists for the
purpose of determining with exactiless the physiological effects
of the various procedures included under the general term snas-
sage, and thus obtaining a correct basis for their therapeutic use.
Many of these experiments have been repeated and verified by
the writer in the physiological laboratory under his charge in
connection with the Battle Creek Sanitarium, and some of the
results will be recorded in an Appendix, in addition to this brief
summary of the conclusions which have thus far been obtained
by those who have most carcfully studied the subject. These
investigations have established beyond all possibility of gues-
tion, that massage affords one of the most effective means of
influencing the functions of the human body.
. Experiments clearly show that every function of both animal
and organic lifc may be powerfully influenced by some or all
of the numerous procedures of massage. The various cffects
produced may be included under the follewing heads : —

1. Mechanical, in which the tissues arc wholly passive,
being simply acted upon in a mechanical way by the hand of
the manipulator, as in the movement of the blood and Tymph

“in the venous and Iymph channels, or the restoration of a dis-

placed viscera to its normal positions

9. Reflex, in which the peripheral and central portions of
the nervous system, both cercbro-spinal and sympathetic, are
chiefly active, an impression made upon the nerve ends of

[20]
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the sensory or afferent fibers connected with the nerve centers
of the cerebro-spinal and sympathetic systems being trans-
mitted to the related centers, where new activities are set up,
resulting in the sending out of nerve impulses by which vital
changes ave effected, not only in the parts directly acted upon,
but in reluted parts.

8. Metabolic, in which important modifications occur in the
tissue activities both of the parts directly operated upon and of
the body as a whole, as the result in part of the direct mechan-
ical eﬁccts of massage upon the tissues, and in part of the
reflex activities set up by it.

In: a brief manual like tl]lb there is not space to consider in
detail the wodus operandi of all the different effcets of mas-
sage. We must be content with a simple enumeration of the
specific effects upon the principal systems and functions of the
body.

Effects of Massage upon the Nervous System.—
All the different procedures of massage produce a decided
effect upon the nervous system through the influence of the
manipulations upon the nerve endings of both the cerebro-
*spinal and the sympathetic nerves, which are found in so great
abundance in the skin and muscles — the former in connection
with the special senses of locality, temperature, pressure, and
weight 3 the latter more especially in conneetion with the
glands, blood vessels, and thermic mechanism located in the
skin and muscles.

1. Direct Stimulating Ijfects.—- Vibration and nerve com-
pression may be made to act directly upon nerve trunks,
thereby causing powerful stimulation not only of the peripheral
nerves but of all the nerve centers with which a nerve trunk
is connected.

Friction is an effective means of exciting languid nerves.

Light percussion simply increases nervous irritability, while
strong percussion may cause so greab a degree of nervous
irritability as to exhaust the nerves, and thus produce a benumb-
ing effect.
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Tapping, slapping, clapping, and hacking are the most
effective means of exciting nerve trunks.

Beating and vigorous hacking are especially useful for
exciting the nerve centers, and hence are especially applicable
to the spine. The nerve centers may also be directly excited
by deep vibration and by strong percussion.

2. Beflex Ijffects—The reflex effects of massage are very
remarkable and exceedingly interesting. All the procedures of
massage produce powerful reflex effects. Some of the most
striking effects are produced by very light stroking, especially
when applied to certain reflex areas. (Se¢ Reflex Stroking.)

Percussion and vibration are alsq powerful means of produc-
ing reflex effects, which include not simply muscular action,
but increase or decrease of vascular and glandular activity, and
genergl tissue change.

3. Sedatire Fjffects.—The sedative effects of massage are
equally as marked as the stimulating effects. Strong percus-
sion relieves pain in the same manner as does strong fal adiza-
tion, by tiring out and thus obtunding nerve sensibility.  Pinch-
ing produces an anasthetic effect in essentially the same way.
The physician always pinches the skin before introducing the
hypodermic needle.

Sedative effects are also produced by gentle stroking — the
so-called hypnotic cffect, doubtless, through leﬂex influence
upon the nerve centers.

Very marked sedative effects are produced by derivative
friction and kneading. Centrifugal friction (rubbing down)
diminishes the blood supply of the brain, and hence lessens
cerebral activity.

Light friction over a deep-lying organ diminishes its blood
supply by increasing the activity of the overlying vessels, thus
causing the blood to go around instead of through it.

Massage of the soft parts.above a joint, and movements of
the next joint above, relieve pain by emptying the lymph and
blood vessels of the part,
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4. Restorative or Reconstructive Effects.— Mental fatigue is
relieved by massage, through its effect upon the circulation and
the eliminative organs. The toxic substances produced by
mental activity are more rapidly oxidized and removed from
the body, while the hastened blood current more thoroughly
repairs and cleanses the wearied nerve tissues.

General reconstructive cffects are cxperienced by the entire
nervous system thtough the improved nutrition induced by
massage. ‘

Effects of Massage upon the Muscular System.—
Massage, when skillfully administercd, has to do chiefly with
the muscles, That form.of manipulation which consists simply
of skin pinching excites the nervous system and the surface
circulation, but has little influence upon the muscles. When
we refleet that the muscles constitute one half of the bulk of
the body, and receive one fourth of all the blood of the body,
it is at once apparent that any procedure which acts directly
upon them must have a decided influence upon the whole
body.

Although the muscles constantly receive a certain blood
supply, this supply is comparatively small except during activ-
ity ; consequently, it may be said that ¢ the muscles are well fed
only when exercising.”  When the muscle is inactive, the blood
goes around it rather than through it ; but the moment activity
of the muscle begins, there is a great increase in its blood
supply, even before any acceleration in heart activity has
occurred. .

Massage may serve to a considerable extent as a substitute
for exercise by increasing the blood supply of a muscle, just
as exercise may be cousidered a sort of massage, through the
pressing and rubbing of the muscles against each other.
When properly administered, the manipulations of massage
act upon the muscles in such a way as to produce a suction,
or pumping effect, pressing onward the contents of the veins
and lymph channels, and thus creating a vacuum to be filled
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by a fresh supply of fluid derived from the capillaries and the
tissues.

Specific Ifects of Massage wpon the Muscles.— Massage in
its specific effects upon the muscles, may be said to accomplish
the following results : —

1. 7o Encourage Nutrition and Development of the Muscles.
—The increased blood supply of the muscle induced by massage
naturally improves its nutrition. Experience shows that, when
systematically and regularly employed, massage produces an
actual increase in the size of the muscular structures. The
muscle is also found to become firmer and more elastic under
its influence. '

Massage feeds a musele without exhausting it, in which
respect it differs from exercise ; nevertheless, it is not a com-
plete substitute for exercise, for the reason that exevcise brings
into active play the whole motor mechanism —nerve center,
nerve, and muscle — while massage affeets chiefly the muscle.

The improvement in the nutrition of the muscle, as regavds
increase in size or firmness, is seldom noticeable for the first
three or four weeks, and the most marked effects should not be
expected until after two or three months, -

2. 7o Ireite Muscular Contraction.— A smart blow upon a
musele is one of the ways by which contraction may be ex-
cited. By a succession of blows, one following another with
sufficient rapidity, tetanic contraction of a muscle may be
induced.

Strong vibration will also cause tetanic countraction of a
muscle ; but very rapid and strong vibrations are required to
produce tetanus. In voluntary tetanus (ordinary muscular con-
traction) the number of impulses received by the muscle per
second is ten to twenty. It is evident that the rate of
vibration required for producing tetanus must be as great or
greater, and consequently mechanical means of some sort
must be applied, as the highest rate of movement which can
be communicated by the hand directly is ten to twelve double
movements per second. A vibratory apparatus which I have
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had in use for many yecars, and which produces decided mus-
cular contractions, has a wovement of thirty per second.

In certain cases, muscular contraction may be induced more
readily by the application of percussion than by the faradic
current. '

3. v Increase Electpo-rcitalility of the Muscle.—Numerous
experiments have shown that massage increases the clectro-ex-
citability of a mustle, as indicated by the fact that a smaller
number of milliamperes of current is required to cause contrac-
tion of the muscle after massage than before.

According to Kroncker, however, & muscle is less casily
tetanized after massage thah before, but its power of action is
greatly increased.  An abnormal degree of muscular irritability
is certainly relieved by massage.

This effecet of massage may be advantageously utilized “as a
preparation for applications of electricity in cases in which the
electro-excitability of a muscle is diminished by trophic changes,
as in infantile paralysis.

4. 1o Remove the Igfects of Muserdar Futigue— Ranke,
Helmholtz, Du Bois-Raymond, Mosso, and more recently,
Abelous, have conclusively shown that special toxic substances
are produced as the result of muscle work, and that the phenom-
ena of fatigne are due to the influence of these substances upon
the nervous and muscular systems.

Abelous has shown that the first effect is a sort of auto-cu-
rarization, or paralysis, of the terminal motor plates of the nerves
which actuate the muscles, while in advanced fatigue the mus-
cle itself is exhausted by the consumption of the material (gly-
cogen) necessary for’ work.

The fact that a fatigued muscle can be restored to full vigor
at once by simply rinsing its vessels with a normal saline solu-
tion, as shown by Ranke, demonstrates the toxic character of
the phenomena of fatigue. Bowditch, Bernstein, and others
have shown that the nerve itself is indefatigable.

Zabloudowski has shown that frogs completely exhausted
by faradization of the muscles, although not restored by fifteen
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minutes’ rest, were revived at once by massage, and were even
able to do twice as much work as before.

In another experiment, a man lifted with his little finger,
one kilo (2 1-5 1bs.) 840 times, lifting the weight once a second.
The muscles of his finger were then completely exhausted.
After five minutes’ massage he was able to lift the same weight
1100 times, and his muscles were even then not greatly
fatigued. .

The Sandwich Islanders employ massage under the name
of lomi-lomi as a means of resting fatigued persons, and
sometimes even apply it to restore an exhausted companion
when swimming long distances in' company. An intelligent
native Maori informed the writer that the same method is used
by the natives of New Zealand to relieve cramp resulting from
cold when swimming in the seca. The term used for massage
among the Maoris is »romé-romi, the literal meaning of which
is the same as petrissage in the French.

The stiffness and soreness of muscles which occur from so-
called consecutive or secondary fatigue resulting from over-ex-
ercise, is also relieved by massage. It should be remembered,
however, that secondary fatigue may be produced by too vigor-
ous an application of massage in a person not accustomed to it,
cespecially in those who are very fleshy. -

Muscular  Electricity. — Physiological experiments have
demonstrated that with each muscular contraction an electrical
discharge takes place, and Mervy has shown that a muscle is a
sort of electrical accumulator, electricity doubtless being gens
erated by the muscular and thermic activities whicli are con-
stantly present in the muscle. As an accumulator it is auto-
excitant, and may also be excited by induction or by contact.
In this way the muscles of the person masséed may be favor-
ably influenced through induction from the more highly
charged muscles of the masseur. This influence, however,
must be very slight, and its therapeutic value can scarcely
be said to be established.
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Effects of Massage upon the Bones, Skeleton,and 39
Ligaments.—That massage is capable of influencing such °
hard structures as the bones, ligaments, and cartilages, is
clearly demonstrated by numerous facts and observations. A
bone has essentially the same blood supply as its overlying
muscles. It is for this reason that the same exercise which
causes increase in the size of a muscle, at the same time induces
growth in the bone fo which the muscle is attached. The bones
and joints of persons who are much addicted to exercise are
decidedly larger than those of persons who have made little use
of their muscles. This is especially noticeable in comparing the
large, strong hand and knotty knuckles of the laboring man
with the puny hand and straight, slender fingers of the man of
sedentary pursuits.

The blood vessels and lymphatics are largest in the vicinity 40
of the joints, and the change of fluids effected by joint move-
mentseresulting from the action of the muscles upon the bones,
necessarily produces increase in the nutrition of the parts, and
consequently an increased growth in the cartilages, ligaments,
and other structures of the joint.

It is said that among the South Seca Islanders, the chiefs, 41
who have themselves masséed daily, are very much larger than
the average of the people. The well-known fact that ¢ erack-
ing” or ‘“snapping” the fingers will cause enlargement of the
joints is another evidence of the effects of joint movements in
producing change in the growth of the hard structures of the
body.

Effects of Masgsage upon the Circulation.— Mas- 42
sage profoundly affects the circulation, both general and local,
its effects differing, however, according to the mode of appli-
cation and the part acted upon. General massage increases
the rate and the force of the heart beat, as does excreise, with
the difference that it does not raise the arterial tension as
does exercise, and does not accelerate the heart to the same
degree, though producing a full, strong pulse. This is due
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28 THE ART OF MASSAGE.

to the fact that the influence of massage is chiefly upon the
peripheral eirculation.

The vigor of the circulatory activity is increased not only
in answer to the greater demand for the removal of the poisons
resulting from oxidation as in exercise, but through the me-
chanical assistance afforded by massage, in moving the blood
forward in the venous and lymph channels, and in setting up
reflex activities whereby the small vessels are dilated and
their activities quickened. The reflex influence of massage
acts as a tonie for the heart, while the dilatation of the vessels
decreases the resistance so that the heart acts more freely and
eficiently in performing its functions, ‘Recent experiments
by Brunton, verified by the anthor, show that general massage
produces at first, but briefly, a rise in arterial pressure.

Locally, the effect of massage is to produce an active hy-
perwemia of the part. Under the influence of massage the
blood vessels become more active, pumping forward the blood
into the veins, through which its flow is assisted materially by
the manipulations. The increase of blood is usually accom-
panied by reddening of the surface and an increase of warmth,
sensibility, and general vital activity.

Light percussion of the surface causes contraction of the
blood vessels of that portion of the skin acted upon. Strong
percussion very quickly produces dilatation of the blood vessels
which may. even amount to paralysis. Light percussion, if
sufficiently prolonged, also produces dilatation.

When applicd to a reflex area, percussion doubtless also
excites the circulation in the vesscls of the related nerve
centers. This is the explanation of the influcnee of percussion
of the soles of the feet, the inner portion of the thighs, and the
gluteal region, upon the genito-urinary organs (328, 329).

Massage of the abdomen retards the pulse by causing portal
congestion, and thus withdrawing a large quantity of blood
from the general circulation. The pulse movements are also
somewhat fuller, the result of the influence of abdominal mas-
sage upon the great sympathetic centers.
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Massage has chiefly to do with the cireulation of fluid in the
veins and the lymph channels, since these are more readily ac-
cessible from the surface than the arteries,

Friction acts chiefly upon the superficial veins, while petris-
sage and other forms of deep kneading act upon the deeper
vessels as well.

Indirectly, the portal and pulmonary circulations are also
influenced by massage. Massage of the extremities, for ex-
ample, especially 1f concluded with centrifugal friction, may
relicve congestion of both the portal and the pulmonary
systems.

Massage of the fegs acts more directly upon the portal
system, while massage of both extremities favor: ibly influences
the pulmonary circulation in case of congestion of the lungs.
Massage of the arms and legs also acts derivatively upon the
brain and spine.  For derivative effects upon the brain, how-
ever, care shonld be taken fo avoid such exeiting procedures as
percussion and reflex stroking.

Massage also has a powerful effect upon the cireulation by
promoting the action of the diaphragm, which serves efliciently
*ag a pump in assisting the civeulation, as well as in carrying on
the process of respiration. M. Camus has shown by experi-
ments upon dogs that the increase ecither of the rate or the
depth of respiratory movement inereases the flow of lymph in

the thoracic duct.  The same has been shown in regard to the
blood circulation by numerous investigators.

The influence of massage upon the Iymph circulation is
especially worthy of attention.  The lymph vessels drain the
tissues of waste and toxie substances, and prevent clogging
from wandering cells.  Lymph channels are most abundant in
the subcentaneous tissue and in the fascia which cover and lie
between the muscles, so that these vessels are mechanically
acted upon in massage, especially by friction and kneading
movements.

That massage and exercise of muscles greatly increase the
flow of lymph has been repeatedly demonstrated by experi-
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ments upon animals, as, for example, it was found that the flow
in the lympl vessels of a dog’s leg nearly ceased when the ani-
mal was quiet, but as soon as the limb was exercised or mas-
séed, the flow of lymph began again (Reibmayr).

It has also been shown that the flow of lymph from a limb
in a state of inflammation was very easily induced, and was
seven or eight times greater than from a sound limb. A swol-
len limb was found to diminish during the flow of lymph
(Lessar). .

The same author has shown that massage of a lymph gland
increases the outflow of the fluid.  Decp massage applied to a
limb diminishes its size. The central tenflon of the diaphragm
contains a large number of lymplf channels. The diaphragm
may be regarded as a great Iymph pump, since by its rhyth-
mical movement, the lymph channels are alternately dilated and
contracted.

Hoflinger has shown that the absorptive power of the peri-
toneum is greatly increased by massage. In experiments upon
rabbits, the peritoneum was found to absorb under the in-
fluence of massage twice as much water in an hour as without
massage.

An experiment made by Mosengeil, an eminent German
physiologist, graphically demonstrates the influence of massage
in promoting absorption. The joints of rabbits were injected
with ink. Massage was applied to some of the rabbits and not
to others. In the cases subjected to inassage, the swelling
which was produced by the injection rapidly passed away.
When the rabbits were killed, some months afterward, it was
found that the ink had entirely disappearcd from the joints
which had been masséed, and was found in streaks between
the muscles, and accumulated in the lymphatic glands, indi-
cating the course of the lymphatic channcls. In cases in
which the joints were not massced, ink was found in the joints,
but none in either the muscles or lymphatic glands. This re-
sult affords a striking illustration of the value of massage in
affections of the joints accompanied by exudate.
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It is through its power to promote absorption that massage 59
is of great value in the treatment of local cedemas, general
dropsy, and ascites.

Effects of Massage upon Respiration.—These ef-
fects may be thus enumerated :—

1. Increase of Respiratory Activity.— Massage, as does exer- 60
cise, increases the depth of the respiratory movements. This
is doubtless in some measure due to the reflex influence of
massage, but must also be attributed in part to its cffect in
bringing into the circulation waste products requiring elimina-
tion through the lungs, and in increasing oxidation, or CO,
production, which necessarily accompanies the increased heat
production resulting from the effect of massage upon the muscles.

2. Increase of Tigsue Rspiration.—1It should be borne in 61
mind that the function of respiration is not confined to the
lungs. Respiration begins and ends in the lungs, but the most
important part of the process is effected in the intimate re-
cesses of the tissues themselves.

Mastage is certainly a most efficient means of inereasing 62

tissue metabolism, by which oxygen is absorbed by the tissnes
and CO, taken up by the blood. This process takes place
¢hiefly in the muscles, through the oxidation of the glycogen,
‘of which they contain one half the total bodily store. Hence
it is that massage, by acting directly upon the muscles, in-
creases the tissue respiration by promoting circulation and gen-
eral tissue activity.

In thus promoting the depth of respiratory movement and 63
the intensity of tissue respiration, massage profoundly affects
all the bodlly functiong. Through the increased lung activity
there is also increased circulation, as the lungs materially aid
the heart in the circulation of the blood. Increased activity
of the diaphragin serves to pump both blood and lymph toward
the hLeart with greater vigor. Digestion, liver action, and
other of the vital functions come in for their share of benefit
in the increased vigor and efficiency of the respiratory process.
The functions of the brain are more easily performed on
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account of the more perfect movement of venous blood and the
better supply of oxygen received.

Influence of Massage upon the Heat Functions
of the Body.— The heat functions of the body being so in-
timately connected with the circulation and general tissue
activity, it is elear that any agent which profoundly affects the
latter must also affect the former proportionately. The heat
functions consist of three distinet processes,— heat production,
heat climination, or dissipation, and heat regulation.  Massage
materially influences all three of these protesses.

The muscles are the chief seat of heat production in the
body, containing a great store of glycogen and a special
mechanism which, under the influence of the nervous system,
gives rise to increase or decrease ‘of oxidation, or combustion
of the glycogen. The muscles may be considered as the
furnace of the body.  During activity, heat production is very
active 3 while during rest, it is considerably diminished. In
fever there may be either a great increase of heat production
or simply a loss of heat regulation, or both conditions may
exist. It is thus evident that those procedures of massage
which especially concern the muscles, such as different forms
of deep kneading and strong percussion, must excrt a powerful
influence upon heat production. '

By actual observation it has been shown that massage of a
muscle, as well as exercise, may cause a rise of temperature
amounting to scveral tenths of a degree Fahrenheit.  The
importance of this fact will be recognized when it is recalled
that four fifths of all the food eaten goes to the production
of leat, only one fifth of the force represented in the food
reappearing as work or energy. This explains the enormous
increas. of CO, in connection with muscular exercise. The
quantity of CO, eliminated during vigorous muscular effort
sometimes rises to nearly five times the usual amount. Muscu-
lar waste and weakness in fever is chiefly due to the consump-
tion of the glycogen, which occurs under the influence of the
toxic substances present in the tissues during febrile states.
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The continued activity of the muscles in heat production,
even when the body is at rest, is doubtless due to the slight
muscular activity constantly present as so-called muscular tone,

Winternitz has shown that under some circumstances heat
elimination by the skin may be nearly doubled (increased
ninety-five per cent) by friction. Ile accordingly recommends
friction, in connection with the cold bath, for reducing tem-
perature in fevers.

Celsus, the famous old Roman physician, recommended rub-
bing in fevers when the surface was cold, although he carefully
interdicted rubbing in fevers at other times.  The increased
heat dissipation resulting from massage is directly due to the
increased circulation Sf blood in the skin. The higher the
temperature of the skin the *more rapid will be the dissipation
of heat from the body. The skin is the principal means by
which the blood is cooled, the licat brought from the interior
to the surface being dissipated by radiation, conduction, and
especially by the evaporation of water poured out of the.skin
by the sweat glands.

Massage, by dilatation of the blood vessels and accelera-
tion of the periplieral cireulation, brings an increased quantity
of heat to the surface, and at the same time, through increasing
the blood supply and by reflex influence upon the sympathetic
nerves, it induces increased activity of the sweat glands,
which leads them to pour out an increased amount of per-
spiration. Thus heat dissipation is increasced both by radia-
tion and by evaporation as the result of the application of
superficial massage.

It thus appears that bodily temperature may be either in-
creased or diminished by massage, since by kneading the
muscles we may increase heat production, while by friction we
may increasc heat elimination. It is particularly important to
remember that when massage is applied for the purpose of in-
creasing heat dissipation, only such procedures should be
adopted as will act upon the surface alone, since any manipula-
tion of the muscles will inerease heat production.
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A small amount of heat is communicated to the surface by
the hand of the manipulator, and a further small quantity is
generated by the friction of the hand upon the surface; but
these sources of heat are too small to deserve more than mere
mention.

Another point worthy of notice is the fact that while general

massage increases heat production, it does not necessarily in-
crease the bodily temperature, for the reason that the increase
in heat production may be more than balanced by the increased
dissipation of heat. For example, in a case in which general
massage increased the surface temperhtnre 1.4° F., the rectal
temperature fell .8° ¥,
Abdominal massage, however, exercises an effect the oppo-
site of that of general massage. _Mdsbag'c of the abdomen may
cause a fall of surface temperature of .2° F., while the rectal
temperature rises 2.2° F.

Effect of Massage upon Digestion.—There is no
single function which may be more clearly demonsirated to
be directly encouraged by massage than digestion. By its
judicious application, the digestive process is promoted in
several ways:—

1. By Improving the Appetite.— The general improvement
in nutrition occasioned by the removal of waste and the ac-
celeration of the blood and lymph circulations, creates a
demand for an increased supply of nutriment which nature
manifests by an improvement in appetite.

2. By Promoting Secretion of the Digestive Fluids.—Mas-
sage, especially abdominal massage, through its retlex influence
upon the glands and circulation of the 8tomach and intestines,
promotes the production of the digestive fluids in sufficient
quantity and quality. -

8. By Promoting Absorption of the Products of Digestion.—
Hopadzé has shown that massage of the abdomen, for even so
short a time as ten minutes, applied at once after eating, dimin-
ishes by fiftcen to seventy-five minutes the length of time the
food is retained in the stomach.
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Hirschberg declares that massage of the abdomen hastens
the passage of food from the stomach even more efficiently
than does either exercise or electricity. This fact the writer
has frequently demonstrated.

4. By Aiding Deristalsis,— Massage not only aids the
absorption of food from the stomach, and its passage from the
stomach into the intestine, but also excites the reflexes by which
the alimentary mauss is moved along in the small intestine to the
colon, and ﬁnally distharged from the body. Indeed, massage
has no rival in its efliciency as a means of promoting intes-
tinal activity.

Influence of Missage upon Nutrition, Hemato-
genesis, and Phagocyto8is.—That massage encourages the
blood-making process is demonstrated by the rapidity with
which the number of red blood corpuscles and the amount
of hemoglobin increase in the blood under the influence of
this therapeutic means in cases of anzmia. The value of
this fact can scarcely be over-estimated. The blood is one of
the most important of all the tissues of the body. The total
amount of blood contained in the body is about ten pounds, each
cubic millimeter of which contains from four and a half to five
million corpuscles, making in all 32,500,000,000,000 — more
than twenty thousand times the entire population of the globe.
These little bodies have a combined area of nearly 2900 square
meters, or more than 3100 square yards —equal to a square
nearly 175 yards on each side. When we consider that this
enormops area of blood must pass through the lungs every
twenty-two scconds ins order to sccure the proper amount of
oxygen for the tissues, it is readily apparent how great a loss
must be suffered when the quantity of blood is diminished ten
to twenty or even seventy-five per cent, as in cases of anemia,
and also the great gain effected by a like increase in the num-
ber of corpuscles, or oxygen carriers.

Another important influence of massage upon the blood
which has recently been noted is the immediate increase in the
number of corpuscles produced by a general application of
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massage. Winternitz pointed out, a year or two ago, the
interesting fact that by the application of cold water to the
surface in such a way as to sccure vigorous reaction, the num-
ber of corpuscles could be immediately increased from twenty-
five to fifty per cent. In one case an increase of more than
1,800,000 corpuscles was noted within half an hour after the
administration of the cold bath.

Winternitz also showed that excrcise has a like effect,
and Mitchell, of Philadelphia, has proven the same for
massage.

It is not to be supposed, as is remarked by Winternitz, that
this sudden increase of blood corpuscles is due to a new pro-
duction of blood cells ;5 the apparent increase in numbers is
due to the sudden bringing into the circulation of a great num-
ber of corpuscles which had previously been retained in the
large vascular viscera of the interior of the body, especially
the spleen and liver. s

Quincke has noticed that the corpuscles accumulate in the
capillaries of the liver and spleen in great numbers just before
they are disintegrated, which naturally leads to the suggestion
that the corpuscles sct free by massage, and restored to useful-
ness by being brought into circulation, are at the same time
rescued from destruction by the organs devoted to this work in
the body, so that we have in massage not only a means of
bringing uscless cells into activity, but also of combating the
ansemia which in certain cases results from the excessive de-
struction of blood cells rather than from deficient production.
The sudden bringing into the circulationt of the blood of many
extra square yards of blood corpuscles destined to pass through
the lungs for the discharge of CO,and the absorption of oxygen
every twenty-two seconds, very clearly explains the wonder-
fully rejuvenating effects of massage and its powerful influence
in aiding nutrition.

Phagocytosis.-— This interesting phenomenon, the complete
demonstration of which was worked out by Metchnikoff in
Pasteur’s laboratory, is influenced by massage to a remark-
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able degree. In the case of exudates in parts which have suf-
fered from inflammatory processes, the removal of the exudate
depends first upon its solution. This is effected by the white
blood corpuscles, which actually digest the inflammatory prod-
ucts, thus setting them free so they can be carried oft by the
venous and lymplh currents. It is thus apparent that the first
thing essential for the removal of chronic exudates is an in-
creased blood supply. Through the influence of massage
directly applied, not enly is an increased supply of blood made
to circulate through the vessels which have remained intact,
but old blood and lymph channels which have been obliterated
are reopencd, and thus the vital streams are made to flow
through and about the affetted part with greatly increascd
activity. .

Phagocytosis is also the principal means by which the body
antagonizes an invasion of foreign microbes which always takes
place in conncction with infectious disease.  Microbes of vari-
ous sorts} and even animal parasites, such as the plasmodia of
malaria, are captured and destroyed by the white blood corpus-
cles. It is, indeed, through the action of these blood cells
that the vital current is kept free from foreign matters of vari-
ous kinds. They seem to be, in fact, a sort of vital patrol
which march up and down the highways of the body, resisting
and destroying intruders of various sorts.

It is evident that massage, as already pointed out (81-83),
by bringing into circulation an inereased number of blood cells,
must greatly increase the resisting powers of the body. It is
especialry worthy of notjce that while both the red and the white
corpuscles are greatly increased by massage, the white corpus-
cles are increased in much greater proportion than the red ones.

Massage is also valuable as a regulator of the nutritive
processes. Hopadze has proven that massage increases the
assimilation of nitrogenous food substances, while Zabloudowski
has shown that massage both diminishes the weight of very
fleshy persons and increases the weight of badly nourished
persons, giving increased appetite and sleep. He showed that
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these effects continue not only during the treatment but for
some time afterward.

Influence of Massage upon Elimination.— The
chief effects of massage upon elimination are : —

1. 7o Improve Elimination.—In general it sets waste
matters free, by encouraging oxidation, by encouraging cell
exchanges by which the waste matters are poured into the
blood and the lymph currents from the tissues, and by stimu-
lating the flow of the venous blood and the lymph, as well as
by promoting general activity of the circulation, thus bringing
the waste matters in contact with the organs devoted to their
elimination.

2. 1o Encourage Activity of the Liter— The liver requir-
ing oxygen in the various branches of its work as an elimina-
tive organ, its action is greatly encouraged by the increased
amount of oxygen brought into the blood by massage. The
increased activity of the portal circulation produced by abdom-
inal massage especially aids the liver.

Hepatic activity may also be directly stimulated by the
application of massage to the liver —especially by vibratory
movements and percussion applied over the organ.  The fact s
worthy of notice that not only hepatic activity but renal efliciency
depend upon the integrity and activity of the hépatic cell,
which, when stored with glycogen, is capable of transforming
leucomaines and various other toxic substances normally pro-
duced in the body, into less toxic forms, preparing them for
elimination by the kidneys, and also actually destroying
ptomaines and other alkaloids which may be taken in with the
food or generated in the alimentary canal. Massage, by pro-
moting these important activities in the liver, not only aids
elimination through both liver and kidneys, but contributes to
purity of blood by the destruction of poisons.

8. 2o Encourage Renal Activity.— That massage aids renal
activity has been actually demonstrated by experiments upon
both dogs and human beings. Abdominal massage frequently
gives rise to a copious discharge of newly formed urine,
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although massage of the back or loins does not produce the
same effect. Abdominal massage doubtless promotes kidney
activity through its influence upon the lumbar ganglia of the
abdominal sympathetic and the solar plexus.

In experiments made upon a dog, it was observed that mas-
sage of the legs also promoted renal activity. The increased
secretion of urine was, however, observed to be but temporary,
probably because the, quantity of fatigue-poisons in the body,
the removal of which was especially aided by massage, was
soon exhausted. It was found that the same cffect was again
noticeable after tetanizging the leg, whereby a new quantity of
fatigue-poisons was produced,

4. To DPromote Activity of the Skin.—The activity of the
skin is promoted by massage, both in the direct stimulus of the
sweat and sebaceous glands and the hair follicles, and also in
the reflex influence upon the vasomotor nerves whereby an
increased supply of blood is bronght to the skin, thus promot-
ing and continuing the glandular activity dircetly excited.  An
evidence of this stimulation of the skin as the result of mas-
sage is to be seen in the reddening of the surface; the in-
creased perspiration, which may be so great as to interfere
with the manipulations ; the increased production of oil, which
is particularly noticcable in cases in which the skin is abnor-
mally dry at the beginning of a course of treatment; and the
increased growth of hair, especially upon the legs and arms.
Winternitz has shown that friction of the skin increases the
elimination of water sixty per cent.

When it is remembéred that the skin is an organ of respira-
tion as well as perspiration, its increased activity must be
regarded as one of the most valuable effects of massage.

It is also noticeable that massage of the skin increases its
reactive power and so gives it increased ability to defend itself
against changes in temperature, weather changes, etc.

Local Effects of Massage.— The local effects of mas-
sage may be briefly stated to be : —

1. Increase of blood and lymph circulation.
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2. Increase in both constructive and destructive tissue
change.

3. Absorption of waste or effused produects.

4. Development of the muscles, ligaments, and other struc-
tures acted upon.

5. Increased heat production and tissue respiration.

6. Reflex or sympathetic effects upon the vasomotor cen-
ters, and through them upon the large internal organs,—the
liver, spleen, stomach, intestines, kidneys, and the general
glandular system of the whole body.



Fig. 29. Female Pelvic Organs.
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THE THERAPEUTIC APPLICATIONS OF
- MASSAGE.

As it is not the purpose of this work to enter into an ex-
haustive consideration of all the different applications of mas-
sage, we shall scageely d® more than mention bricfly those
maladies in which this thérapeutic measure has been found
most conspicuously useful. It is, in fact, hardly nccessary to
devote any very great amount of space to the general consid-
erations which alone may be appropriately treated of under
this héad, since the concise rsévums of the physiological effects
of massage which has already been presented, will, for the
intelligent practitioner, serve as the best possible index to its
therapeutic applications ; while for the masseur, the more
specific directions given in connection with the individual meas-
ures of massage will be of greater practical use.

Disorders of Nutrition.— Ancient as well as modern
physicians have regarded massage as a measure by which the
general nutritive processes of the body may be influenced in a
most powerful degree.  The value of massage as a therapeutic
means arises from ity remarkable influence upon the circulation
(42), the direct and indirect stimulation of the nerves and
nerve centers (6, 10), and its remarkable modifying influence
upon assimilation, disassimilation, and all the processes of se-
cretion and excretion. 4

Angemia and chlorosis are more rapidly and permanently
cured by massage than by any form of medication which has
been proposed. In connection with a properly regulated diet-
ary and suitable hydropathic measures, massage must be con-
sidered as the treatment par exccllence for these maladies.

[41]
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The writer has seen excellent results in a number of cases
of myxceedema in which massage was the leading therapeutic
agent employed. If not capable of effecting a radical cure in
this disease, it must at least be accredited with the power to
prevent a further advance of the malady, and as a means of
securing a very decided symptomatic improvement.

In cases of exhaustion from excessive mental, nervous, or
muscular work, general massage secures the,most marked and
satisfactory results, relieving the scnse of fatigue in a most
wonderful manner, and in cases of muscular exhaustion, restor-
ing muscular power in a remarkably short space of time (31).

Massage also exerts a du'ldodly qmctmg influence upon
the nervous irritability and insomnin so cothmonly accompany-
ing cerebral and nervous exhaustion (12).

The restorative effects of general massage act with much
efficiency as a means of retarding the encroachments of old
age, as well as in relieving the infirmities incident to that
period. It may be justly considered as a very excellent means
of prevention against arterio-sclerosis, especially it employed
in conjunction with suitable exercise.

Diathetic Disorders.— While not a substitute for
regimen in the treatment of those maladies having their founda-
tion in a morbid diathesis, of which obesity, chronic rheuma-
tism, and diabetes are the three leading types, massage is
certainly a valuable adjunct in the management of this impor-
tant class of disorders. It is of special value in the treat-
ment of obesity, particularly at the beginning of a course,
when the patient is too fgeble muscularly to undertake the
active exercises necessary to effect a change in his nutritive
processes.

Massage is equally useful in cases of rheumatism in which
exercise is impossible in consequence of pain, stiffness, or
deformity, und also as a means of relicving pain occasioned by
the first attempts at exercise.

Of equal value is massage in the treatment of diabetes
accompanied by great weakness or exhaustion, rendering the
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amount of exercise necessary for the burning up of the surplus
sugar (64) impossible to the patient on account of the feeble
condition of his nervo-muscular apparatus. Finkler reports a
large number of cases of diabetes mellitus in which great im-
provement was secured by massage. Zimmer has shown that
vigorous muscles, even when at rest, destroy more sugar
than do fecble ones, a fact which is easily understood when
we remember that the muscles are the furnace of the body,
and are the chief scat of the vital combustion by which gly-
cogen, or sugar, is consumed (65, 66). Large and vascular
muscles will naturally consume more sugar than fecble and
an@mic muscles, just as a large furnace with a good draft
will consume mor® fucl than a small furnace with a poor
draft. Under the influence of cither massage or exercise,
the blood is made to go through the muscles; while in a
state of rest it goes round rather than through them. DBou-
chard.also has shown that exercise of the muscles increases
the consumption of sugar, and thus diminishes the amount of
sugar found in the urine in cases of diabetes. I have often
had opportunity to confirm this observation in my own experi-
“ence in the treatment of this disease.

In the treatment of muscular rheumatism, massage not
only relieves the pain accompanying the disease, but also an-
tagonizes the muscular atrophy which is one of its most con-
stant results.

In the treatment of articular rheumatism, massage relieves
the pmin through its derivative action, and also promotes the
absorption of effused inflammatory products, and restores lost
mobility. Other observers as well as’the author have found mas-
sage useful in arthritis deformans, and it has given excellent
results in the arthritic neuroses which are so often the result of
acute or chronic inflammation and injuries to the joints.

The consecutive or secondary fatigue which is so apt to
occur in the employment of exercise in these maladies is
more readily relieved by massage than by any otlier means

(31-37).
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44 THE ART OF MASSAGE.

Disorders of the Circulatory System.— Oertel has
employed massage of the heart in cases of cardiac weakness
with great success.

Massage and joint movements are of special advantage in
cases of chronic discases of the heart, by aiding the circulation
and thus relieving the heart of a portion of its work, whereby
it is afforded an opportunity to rally and its nutrition is im-
proved (42, 43).

Centripetal friction of the extremities is the most powerful
of all meaus of aiding the venous and lymphatic circulations
in @dema and allied conditions (54=38).

When the heart and blond vessels are excessively active, as
after violent exercise, the circulation may be quicted by cen-
trifugal friction. This measure is useful in cases of insomnia
from cerebral congestion, over-compensation through excessive
development of the heart muscle as the result of valvular
disease, or obstruction to the pulmonary circulation arising
from disease of the lungs (50, 51).

In Raynaud's disease, or local asphyxia, massage affords a
measure of treatment of great importance (44). There is, in
fact, no single means which can be relied upon as of greater
value than local massage systematically employed in the man-
agement of this very remarkable malady.

Diseases of the Muscular System.— Although dis-
ease of the muscles is usually accompanied by disorder of the
controlling nerves, the application of massage directly to the
muscles is of the highest value in the treatment of most cases
of muscular paralysis and paresis,

In spasmodic diseases, such as chorea, most excellent results
have been obtained through the improvement of the muscular
tone resulting from suitable applications of massage (29), espe-
cially when combined with gymnastics.

In muscular atrophy, whether resulting from mneuritis or
from disease of the cord, massage of the muscles, especially
friction and petrissage, is a measuie of the highest value (2=
24), affording, in fact, the best of all known means by which
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the nutrition of a muscle may be maintained while regeneration
of the connecting nerve structures is taking place.

Even in fatty degeneration of the muscles, massage may
still prove of value. It is not to be expected, of course, that
muscles which have undergone complete fatty change will be
regenerated; but through the increased nutritive activity set up
by judiciously administered massage, those muscular fibers
remaining intact may be developed to such an unusual degree
that they are able’ to perform in a very satisfactory manner
the functions of the entire musele or muscular group.

In pseudo- hvperhophv of the muscles, massage furnishes
the most satisfactory of all means of combatmg the morbid
process which, Ieft ¢o Itsclf,‘ultmmte]y results in tissue degen-
eration and corresponding loss of function.

Diseases of the Nervous System.— There is cer-
tainly no class of disorders in which massage has won greater
trinmphs than in diseases of the nervous system, especially those
which are purely functional in character. In the various forms
of neurasthenia, massage has, in connection with a suitable regi-
men, often accomplished results little less than marvelous, as is
illustrated not only by the cases published by S. Weir Mitchell,
who first systematized the use of massage in this class of nerv-
ous disorders, but also by the experience of hundreds of other
physicians who have witnessed the effects of massage upon an
emaciated, neurotic invalid, when applied by a person thor-
oughly skilled in its employment.

Chorea, writer's cramp (550-535), blepharospasm, wry-
neck, and other malhdies in which irregular muscular action,
or spasm, is a leading symptom, are more amenable to tlns
measure of treatment than to any other therapeutic means (12-
14). Such other painful disorders as facial ncuralgia, lum-
bago, sciatica, crural neuralgia (339, 547-549), and even
migraine, also yicld to general and local applications, and
often in a most surprising manner (12-16).

The curative effect of massage in migraine is due to the
fact that it may be employed in such a way as to influence the
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46 THE ART OF MASSAGE.

sympathetic (160) as well as the central nervous system, sinco
this disease has been clearly shown to be dependent upon a
disordercd state of the sympathetic, and probably in most
cases to a disturbance of the abdominal sympathetic. Tn rave
cases there are found in connection with the discase, and
apparently sustaining a causative relation to it, points of in-
duration or thickening in the trapezius and scaleni muscles.
Massage locally applied is of special benefit in cases of this
kind. :

The various forms of headache are in a high degree amen-
able to treatment by general and local applications of massage,
especially the different forms of headache from which neuras-
thenic and angemic individuals so (:(‘nmnon'.y suffer ($#29-431,
155). )

Even in the treatment of neuritis, massage proves a service-
able measure, provided it is properly employed. It must, of
course, be used derivatively in the first stage, and be wholly sus-
pended in the second stage of the discase, while in the third
stage, direct and vigorous applications are most effective.

Anaesthesias, hyperasthesias (153), and the various forms
of paresthesia — numbness, tingling, erawling, burning, prick-
ling, and other morbid scensations — when of functional origin,
quickly yield to suitable applications of massage.

Even such structural maladies as locomotor ataxia, spinal
sclerosis (309, 341), infantile paralysis, and progressive mus-
cular atrophy, not infrequently make more improvement under
massage than can be secnred by any other means.  The writer
has seen, in cases of this sort, results which were truly surpris-
ing, and far beyond the most sangnine expectations.

Disorders of the Digestive Organs.— In the treat-
wment of the various forms of indigestion, massage, general and
local, is sccond in value only to diet and hydrotherapy. In
certain classes of cases, indeed, massage can hardly be said to
be sccond to the important therapeutic agents mentioned, es-
pecially in cases in which dilatation of the stomach, prolapse of
the stomach or bowels, or other mechanical or static derange-
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ments of the viscera are chiefly responsible for the symptoms
present (439-450).  We nced not dwell further upon this
point, however, as the application of massage in this class of
disorders is considcred at length elsewhere in this work (389-
424).

Diseases of the Liver.— Although the liver is one of
the most important organs concerned in the digestive function,
it performs so many and such varied functions that it is
proper to consider it* by itself. While organic diseases of
the liver are only fo a very slight degree benefited by mas-
sage, ncarly all its functional disorders are capable of being
very directly and beneficially influenced by appropriate appli-
cations of massage and joint movements.  In acute inflamma-
tory affections of the liver, massage and joint movements of
the legs, carefully administered, arc of great value as a means
of relieving the general visceral congestion which results from
hepatic inflammation, as well as the congestion of the liver
itself.

In those conditions of the liver commonly termed torpid-
ity, or sluggishness, massage of the liver itself is a measure
of the greatest value. Vigorous percussion over the region
bf the liver, and kncading of those portions of the organ
which are accessible to the hand of the masseur, are of very
great value; but even greater value must be attached to gen-
eral abdominal massage and chest massage combined with
breathing movements, by which the stagnating circulation of
the liver may be accelerated.

In scases of gallstones, massage has often proved a valu
able measure, furnislfing a means whereby the gall bladder
may be made to discharge its contents into the intestinal
canal. Manipulations of this sort must be employed with the
greatest discretion, however, and should be trusted only to
the hands of a trained masseur acting under intelligent med-
ical direction.

Renal Disease.— Massage is undoubtedly of value in the
treatment of certain forms of renal disease, although in this
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class of cases it is necessary that it should be used with great
care and discretion. This is especially true as regards acute
inflammatory conditions of the kidneys, in which the throwing
into the circulation of a great quantity of waste matters— leu-
comaines — by means of massage, might overtax the disabled
kidneys.

Massage affords an excellent means of relieving the wdema
sometimes present in renal disease, although, of course, it is
not to be expected that a radical cure ‘will be effected in all
cases of this sort.

In displacement of the kidney (447, $48), massage locally
and skillfully applied is of paramount importance, and in cases
of renal insufficiency, massage may often be used with excel-
lent fesults. ) :

Disorders of the Pelvie Organs.—In discases of
the uterus and ovaries, massage often atfords relief which can-
not be obtained by any other means (457-488).  While cures
can seldom be expected in cases of chronie retro-displacement,
displaced ovaries may often be restored to position by skillful
manipulation ; and even in cases in which the uterus and
ovaries cannot be permanently replaced, so great improvement
in the nutrition of the parts may be effected by massage as to?
relieve the patient from the distressing symptoms which had
previously made life miserable.

Employed in connection with hydrotherapy, especially the
sitz bath, the vaginal douche, and the moist abdominal girdle,
with judicious applications of electricity and carefully grad-
uated exercise, general and local massage may often be made
to secure the most wonderful results. « It is almost always
necessary as a supplementary mode of treatment in cases in
which an operation has been performed for shortening the
round liguments as a means of correcting retro-displacement.
The ncglect to employ massage and other curative means in
these cases often results in failure to accomplish what might
otherwise be ecffected in a most satisfactory manner, in the
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reliet of this most obstinate, and with ordinary mecans incur-
able, class of maladies.

Amenorrheea and dysmenorrhaea are often more effectively
treated by massage than by any other therapeutic means.
Massage is useful not only in cases in which the menstrual
pain is due to a morbid condition of the uterus, but also in
ovarian dysmenorrheea. In the latter class of cases, indeed,
the writer has witnegssed the most satisfactory and even re-
markable results.

Subinvolation, and many other morbid conditions following
childbirth, are most  efficiently treated by pelvic massage
(457-484).

Among intelligent® medical practitioners, massage of the
breast (541-543) has almost wholly replaced the old-fash-
ioned breast pump, which has been responsible for so much
mischief in cases requiring artificial emptying of the breast in
nursing woinen.

Massage of the prostate (485) has afforded valuable results
in certain cases of recent enlargement of this organ as the
Lﬂcct of inflammatory action. Iu chronic enlargement from
h)peltrophy, however, very little result can bb expected.

Spinal Curvatures.—In the treatment of spinal curva-
tures (510-517), massage is an extremely important adjunct
to exercise and electrical applications, although it can hardly
be said to be a substitute for either of these. By the combina-
tion of these three romedics, however, results which seem little
less that marvelous may be obtained in suitable cases, but
little can be expected when fatty degeneration of the muscles
and structural changes of the vertebrm have taken place. In
the last-named cases, mechanical support of some kind must be
employed.

Pulmonary Disorders.— Massage is of value in va-
rious forms of pulmonary disease, especially in chronic pleu-
risy accompanied by serous exudate. TPoliakow reports most
excellent results in the treatment of cases of pleurisy with
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50 THE ART OF MASSAGE.

exudation, absorption having taken place in cight to twenty
days in each of the ten cases treated by this method.

In the application of massage to the thorax to promote ab-
sorption, the manipulations should be in the direction of the
lymphaties, which ran toward the axilla (380-384).

All of the different procedures %Y m'zsmgo of the chest
should be employed, but special attention should be given to
friction and hacking movements,

Massage, in cases of this sort, is much to be preferred to
blisters and other forms of counter-irritation, for the reason that
the mild effeets which it produces may he daily repeated, and
it is accompanied by other results of even greater importance.

In emphysema, massage moy be so employed as to relieve
pulmonary congestion and aid expiration (381).

In phthisis the writer has seen excellent results from the
use of massage, but it should be remembered that massage, as
well as exercise, must be suspended during febrile @&mditions,
as the heatregulating functions of the body are seriously
interfered with in phthisiq as well as in acute febrile states.
Massage, adwministered in such conditions, will inercase the
production of heat, and out of all proportion to the vigor of
the treatment, just as so slight an amount of excreise as sitting
up in bed will gometimes produce a relapse in cases of typhoid
fever after convalescence is well estublished. The only form
in which massage can be employed with advantage, or without
risk of injury, is that of light friction. Both centripetal and
centrifugal friction (193, 194) may be employed.  .\s a rule,
centrifugal friction should conclude the scance in all cases in
which there is so slight an amount of temperature rise as one
or two degrees Fahrenleit, and the patient should rest for at
least 1wo hours after the treatment. The best time of day for
applying massage in cases of pulmonary disease, is soon after
breakfast, or before the daily temnperature rise begins. Mas-
sage of the chest is especially useful.
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Sprains and Fractures (533-537).—The general 142

plan to be pursued in the employment of massage in the treat-
ment of fractures is the following: When the fracture is re-
duced, place in an immobilizing apparatus. After three or four
days, remove each day and apply massage to the whole limb,
taking care to avoid displacement of the fragments.  After the
massage the splints or other immobilizing apparatus must be
cmefully replaced.

The massage of the portion of the limb adjacent to the
fracture should at first be very gentle, consisting of centripetal
friction and fulling movements, the pressure being gradually
increased from day to day, degp massage being introduced not
later than eight or teh days Jfrom the date of the fracture.
Light percussion of various sorts may be applied to the whole
limb.  Deep massage may be applied to the uninjured portions
of the limb from the start. The author has found it advanta-
geous to use hot fomentations and alternate hot and cold com-
presses in connection with massage. At each treatment, the
joints which are confined by the splints should be carefully
flexed, so as to maintain perfect mobility.

*The attention of the profession has been especially called
to the value of massage in fractures by Schode, Mezger, Lucas-
Championnitre, and Berne.

Discases of the Eye and Ear.— Muscular asthenopia,
glaucoma, corneal uleer, corneal opacity, and various other af-
fections of the eye, have been successfully treated by massage
(498-500).

Certain forms of deafhiess, particularly deatness due to ca-
tarrhal disease of the Eustachian tubes, may be not only tem-
porarily relieved but permanently benefited by massage of the

ar, neck, and throat (501-503, 432-438).

Even acute and chronie nasal catarrh is improved under
caretul applications of massage to the face (489-497) and
neele,
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THE PROCEDURES OF MASSAGE.

All the different useful procedures in massage may be classi-
fied under seven heads, as follows: — *
Touch.
Stroking.
Friction.
Kneading.
Vibration.
Percussion.
Joint Movements.
Under each of these heads we have several subdivisions,
which must be separately considered. ’

A

TOUCH.

The touch of massage is not simply an ordinary touch or
contact of the hand with the body, but is a skilled or protes-
sional touch. It is a touch applied with intelligence, with con-
trol, with a purpose; and simple as it is, is capable of producing
decided physiological effects. This procedure has three differ-
ent forms of application; viz., passive touch, pressure, and
nerve compression. o

1. Passive Touch (Fig. 34).—This consists in lightly
touching the part operated upon with one or more fingers, with
the whole hand, or with both hands.

Physiological Effects.— The physiological effects of
simple touch are : —

(1) Elevation of the temperature of a part by the communi-
cation of animal heat.

(2) A subtle influence upon the nervous system—the so-
called hypnotic effect, not due to any occult force exerted or

f52]
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mysterious qualities possessed by the operator, but simply the
reflex influence through the cutaneous nerves upon the centers
of the brain and cord, of the gentle contact of a warm, soft
hand with the skin.

(8) It is possible that certain electrical effects may result
from simple contact of the hand of the masseur with the body
of the patient (38).

The effects of simple touch are quite remarkable. Some
persons seem to be especially sensitive to its effects, and feel,
or imagine they feel, a peculiar influence emanating from the
operator, to which the ferm ‘‘magnetism ™ has sometimes been
applied. The hypnotic statq is produced in some very sus-
ceptible individuals by"simple passive touch. The peculiar in-
fluence attributed to the touch of certain persons is due, not
to any occult power, but to subtle qualities of manner, a pecul-
iar softness of the hand, or some other personal quality net
easy to describe.

Therapeutic Applications.— Touch is often remark-
ably effective in relieving hyperasthesias, especially in the
region of the head and joints. Iain islessened, and numbness,
tingling, and other sensations are made to disappear. Sleepless-
ness may also be relieved, and nervous irritability quieted, by
simple contact of the hand with the head.

In applications of touch for therapeutic purposes, it is im.
portant that the utmost quiet should be preserved. The patient
should be required to shut hLis eyes, if the application is made
for the felief of insomnia or general nervous irritability, and
should not be allowed t6 speak, neither should he be spoken to.
All noises and disturbing causes should be suppressed, as it is
desirable that the patient’s mind should become as quiet as possi-
ble, and that the sensorium should be protected from the disturb-
ing influence of sensory impressions of every sort.

2. Pressure.—This consists in making light or heavy
pressure with the whole of one or both hands or with one or
more fingers, upon the head, a joint, or some swollen orirritated
part, or upon any portion of the body.
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Physiological Effects and Therapeutic Applica-
tions.—The cffect of pressure is to diminish swelling and con-
gestion, and thus to relieve pain.  Violent headache or painin a
joint may often be relieved in this way. A person suffering from
severe toothache involuntarily makes firm pressure against the
painful part. Pressure relicves pain, doubtless both by empty-
ing the blood vessels and by benumbing the nerves.

3. Nerve Compression (Fig. 35).— In this procedure
strong pressure is made upon a nerve trunk at some point in
its course. The points usually selected for pressure are the so-
called ‘“motor points,” which are located upon the surface
where large nerve trunks are readily accessible, lying just
beneath the skin. The accompanying cuts (Figs. 32 and 33)
show at a glance the points at which the principal nerves may
be most easily reached. The spinal nerves are compressed by
placing one finger on each side of the spine and making tirm
pressure opposite the spaces between the vertebra.

Physiological Effects.—The physiological effect of
light pressure upon a nerve trunk ix that of stimulation.  The
slight irritation produced by the pressure is transmitted to the
nerve centers which give rise to the nerve operated upon, and
thus both the nerve trunk and its centers may he, by repetition
of the pressure, excited to almost any degree desived. A good
illustration of the stimulating effect of pressure upon the
nerve trunk is afforded by the coughing produced by light
pressure upon the pneumogastric nerve in the neck, just above
the sternum.

Firm, deep pressure, continued for some little time, pro-
duces numbness and may even paralyze the nerve trunk, thus
giving rise to a sedative effect.  An illustration of this is found
in the well-known sensation resulting from a blow upon the
ulnar nerve at the point where it comes near the surface, just
behind the elbow. The numbness of the little finger and of
the inner side of the fourth finger thus induced may last for

some minutes, if the pressure or blow has been sufficiently
severe,
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Stimulation of the pneumogastric nerve is produced by
pressure at either side of the larynx just above the upper end
of the sternum, the finger being carried backward and slightly
below the level of its top, until resistance is felt by the com-
pression of the tissues against the spine. This, however, is
a measure which must be used with the greatest care. It
should never be employed except under the advice of a physi-
cian.  Suflicient pressure might casily be applied to produce
grave symptoms in a Sensitive patient (Fig. 35).

One of the most interesting and striking illustrations of the
sedative effects of nerve compression is to be found in the ap-
plication of this measure to the abdominal sympathetic when in
a hypersensitive or hyperasthltic state.  For this purpose the
application should be made as follows ¢ With the patient lying
upon the back, the knees drawn up and the feet supported, the
head — not the shoulders —resting upon a pillow, so as to
relax the Jabdominal muscles, pressure is made at three points
respec huly two inches on each side of the umbilicus, and two
inches below this point. The tips of the fingers should be
piaced upon these points in succession, and pressed firmly
and steadily toward the spinal column until resistance is felt,
Sometimes the surface is so sensitive that the patient con-
tracts his ubdominal muscles so firmly that but slight impres-
sion can be made upon the tense abdominal wall.  In such a

ase it s necessary to divert the patient’s attention from his
abdominal muscles.  This can be done by making him breathe
decply ayd regularly.  With each expiration, carry the fingers
a little deeper into the stissues, until they are pressed against
the anterior surface of the spine. The patient will experience
some pain when the pressure falls, as it should, directly upon
the ITumbar ganglia (one on each side of the umbilicus) or the
subumbilical ganglion or lumbo-aortic plexus, located two
inches below the umbilicus (Fig. 76).

Without making hard pressure, the ganglia, when found,
should be rubbed and pressed intermittently for half a minute,
at intervals of two or three minutes. After a few applications
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the sensitiveness will be found to have disappeared cither
wholly or in part, unless the cause still continues active. Too
great pressure must not be applied at first, as nausea, faintness,
and even prolonged pain may thereby be produced.

Therapeutic Application.— Pressure is extremely use-
ful in conncction with joint massage, affording a mecans of
emptying the veins and lymph spaces and vessels. It should
be employed in connection with friction aud kneading as a
means of emptying the large veins and‘lymph vessels which
are found in the region of the joints.

Nerve compression is either stimulating or sedative, accord-
ing to the manner in which it is applied. By a repetition of
stimulating applications to the nérve trynk, important altera-
tive effects may be produced, rendering this mode very valu-
able in many cases of sciatica accompanied by structural
changes in the nerve trunk, also in paralysis.

Nerve compression is one of the most valuable means of
arousing the activity of the nerve centers, through the indirect
stimulation induced by this procedure.

In the application of nerve compression in cases of paraly-
sis, the pressure should be light and intermittent, repeated
four or five times, the pressure lasting not more than two or
three seconds, with an interval of five or six seconds.

For general stimulation of the spine, make firm pressure
with the thumbs close to the spinous processes and opposite
the spaces between the spines, or between the ribs necar the
spine. .

In facial neuralgia, pressure may be made upon the seat of
pain or at the nearest point at which the affected nerve is
accessible from the surface.

Intercostal neuralgia is relieved by pressure applied to the
intercostal space at the seat of pain, the pressure being directed
toward the lower border of the uppermost rib.

In sciatica and crural neuralgia, pressurc may be applied
to the affected nerves (Fig. 25). In sciatica, pressure should
be made at the points along the junction of the sacrum and
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ilium, as well as over the sciatic nerve in the hollow of the
thigh. The pressure should be sufficient to cause some pain,
and should be continued until the pain ceases or the nerve
becomes numb,

Pressure is uniformly made, in nerve compression, upon
the points at which nerve trunks are most easy of access. This
procedure is one that needs to be employed with very great
discretion.

STROKING.

This procedure (Fig. 36) is simply touch combined with

169

motion. The tips of two or three or of all the fingers, or the

entire palmar surface of ode or both hands, should be moved
gently over the skin with light contact. In gentle stroking,
not even the full weight of the hand is allowed to rest upon
the surface, the contact being made as light as possible.

The direction of the strokes, or passes, in application to
different parts of the body, is as follows:—

Iead, from before backward, starting at the center of the
forehead, and from above downward, starting at the vertex.

Back, from above downward and from the median line
outward.

Chest, from the sides toward the median line.

Abdomen, upper part, from the sides inward and upward ;
middle part, toward the median line ; lower part, from below
upward and inward.

Agms, from the shoulders toward the hands.

Legs, from the hips downward.

Fect, from the toes toward the heel.

The wrist must be flexible, and the movement even and
slow, and perfectly uniform in relation to pressure and time.

Rate of Movement.— The number of passes per minute
will, of course, depend upon the extent of surface covered by
each stroke, but the hand should not be allowed to move at a
more rapid rate than one or two inches per second. The strok-
ing may be repeated many times upon the same place — from
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two or three minutes to half an hour, or until the desired cffect
is produced.

Stroking is always done in one direction only, never to and
fro. As arule, the direction of stroking should he that of the
blood current in the arteries, outward or downward from the
heart. The direction, as a rule, is the opposite of that of frie-
tion. When applied to hairy surfaces, the stroking should be
in the way the hair lies, not against the hair, as in ** rubbing a
cat’s back the wrong way.” .

There are several forms of stroking : —

1. With the finger tips, drgital stroking.

2. With the palm of one or both hands, palmar stroking.

3. With the knuckles, Anwekle stroking.

4. Reflew stroking. ‘

Digital Stroking (Fig. 36).— The tip of one finger may
be used, or the tips of all the fingers of one or both hands.  The
fingers are held very slightly apart, a little curved, and in a
flexible condition, so that all the fingers will fall lightly in con-
tact with the surface. Stroking with the finger tips is used
chiefly for the forchead and spine.

Palmar Stroking.—In this procedure the whole or a part
of the palm of one hand, or the palms of both hands, should he
applied to the surface. It is used for broad, fleshy parts, about
the joints and for the soles of the feet.

Knuckle Stroking.— In this procedure the hand is
closed, and the knuckles of the second joints of the fingers are
applied to the surface. It is seldom used except in massage of
the back. .

Reflex Stroking (Fig. 37).—In this form of stroking,
which, so far as the writer knows, has not been previously
described, or systematically employed by others as a therapeutic
measuare, applications are made exclusively to those parts of
the body which have been described by physiologists as areas
which may be employed in developing the so-called cutaneous,
or skin, reflexes. Light stroking applied to these surfaces pro-
duces muscular contraction as the result of the formation of
a reflex arc through the spinal cord. These reflexes are
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exceedingly well marked in those persons who are said to be
ticklish. The reflex is developed by gently stroking the sen-
sitive part with the finger nail. The end of a lead pen-
cil, a wooden toothpick, or the head of a pin may also be
employed. , '

Reflex Areas.— The principal areas which have been de-
scribed as particularly susceptible in producing reflex influ-
ences, arc the following 1 —

(1) The skin of the back between the scapulae, or shoulder
blades; (2) The sides of the chest between the fourth and
sixth ribs; (3) The skin of the abdomen in the mammary
line; (4) The surfite at the upper and inner portion of the
thighs ; (5) The skén overlying the gluteal muscles; (6) The
sole of the foot. The writer will venture to add to this list, as
the result of his observations, another reflex area; namely,
(7) The skin of the axillary region, which in some persons is
exceedingly sensitive.

The various reflexes are named partly from their loeation
and partly from the muscular cffects produced reflexly by their
stimulation, as follows : —

Interscapular,

Lpigastric (produces movement at the epigastrium).

Abdominal (causes contraction of the abdominal muscles
on one side).

Cremasterie (causes contraction of the cremasteric muscle in
males, and probably of the round ligament in females). The
writ®r has noticed that stimulation of the skin of the cremas-
teric arca in girls dnd women canses a muscular contraction
just above Poupart’s ligament and in the region of the inguinal
canal, This same reflex was observed in the case of a young
man whose development had assumed the feminine type in
consequence of arrest of development of the testicles.

(luteal.

Plantar (causes contraction of the muscles of the thigh).

A seventh may be termed the awillary.

These reflexes affect not only the cutaneous nerves and
muscles which are scen to act as a result of the local surface

178

179

180



181

182

183

184

60 THE ART OF MASSAGE.

stimulation, but necessarily also the nerve centers, The par-
ticular portions of the cord acted upon in connection with the
several reflexes are as follows : —

Interscapular, sixth to eighth cervieal and first dorsal seg-
ments.

FEpigastric, fifth to seventh dorsal.

Abdominal, eighth to twelfth dorsal.

Cremasteric, first to third lumbar.

Gluteal, fourth and fifth lumbar.

Plantar, fifth and sixth sacral.

The acillary reflex, if admitted, is in relation to the second,
third, and fourth dorsal, or that portion of the spinal cord lying
between the areas excited by the interseapular and the cremas-
teric.

It is a curious fact that firm pressure upon the reflex areas
does not develop the reflex, whereas very light stroking may
produce so powerful a retflex that one or both limbs will be
suddenly drawn up. The reflex is also excited by cold.

Physiological Effects.— Digital and palmar stroking,
when properly applied, have a decided sedative effect; but it
is important that the application should be made in a proper
manner,— with very light contact, and in the direction of the
blood current in the arteries.

In friction, the purpose is to increase the circulation of the
skin and excite activity, hence the movement is in the direc-
tion of the venous blood current. The purpose of stroking is
the opposite ; namely, to diminish the blood supply. Thé race
liorse is always rubbed down after vioient exercise. The
athlete also has himself rubbed in the same manner, after a
contest,

Stroking, even when very light, also produces a peculiar
effect upon the cutancous nerves, the action of which, when
applied to certain regions at least, secems to be strongly seda-
tive and remarkably quieting.

Knuckle stroking is stimulating. It might, perhaps, be
more properly called friction than stroking, as it is applied
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with more pressure than ordinary stroking. The purpose,
when applied to the back, is to excite the posterior branches
of the spinal nerves, and thus stimulate the spinal centers.

Reflex stroking is certainly a most powerful means of stimu-
lating the centers of the cord. It must not be supposed that
the muscalar actions induced by reflex stroking are the sole
effects produced. Very active reflex relations exist between
the entire cutancous surfacé and internal parts.  The reflexes
named are especially designated for the reason that the muscu-
lar effects produced are so apparent as to render them easy of
observation and study. The same nerve centers which send
branches to the muscles involved in these reflexes, also send
branches to internal,parts. ®

It must not be forgottén that the organic reflexes, those
concerned with the genito-urinary functions and those of defe-
«ation, as well as those of secretion and motion as concerned in
digestion, have their seat in the spinal cord, so that the same
stimulation which excites the gluteal and cremasteric reflexes
must also excite, more or less, the nerve centers which control
the digestive and the genito-urinary funetions.

*  Therapeutiec Applications.— Gentle stroking of the
forehead in many cases affords relief from sleeplessness. It is
not an uncommon thing for a patient to fall asleep under what
might be termed the hypnotic influence of gentle digital or
palmar stroking of the head. DPalmar stroking of the feet will
in many cases produce the same effect, especially when em-
ployed in connection with stroking of the limbs.

Stroking may also be employed advantageously after other
procedures in massage, for the purpose of lessening an excess-
ive degree of cutancous congestion or stimulation which may
have been produced. 1t is especially useful for this purpose
when applied about a joint. It is also of value as a means for
relieving hypersensitiveness, even when accompanied with in-
flammation. Certain forms of nervous headache may frequently
be controlled in a most decided manner by gentle stroking
of the head.
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Neuralgic pains, likewise, are sometimes much alleviated
by this means, as are numbness, formication, and a great va-
riety of neurasthenic pains and parmsthesias. Stroking of the
forehead produces in some persons a hypnotic effect which is
more or less pronounced accordirg to the temperament of the
individual, This effect is rarely ever pronounced except in
hysterical cases. It is due not to any magnetic or occult
influence on the part of the manipulator, but simply to the
reflex influence of the nerves involved, acting upon the voli-
tionary centers.

LBeflew stroking is applicable to a varicty of conditions, es-
pecially the following : — '

1. Interscapular stroking, used advangageously in spinal

an@mia.
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2. The epigastric vefler, excited advantageously in hypo-
pepsia and motor insufliciency of the stomach.

3. Abdominal vefler stroling, especially usetul for the relief
of constipation and a relaxed condition of the abdominal mus-
cles. It should always be used in connection with abdominal
massage.

4. Glutedl and cremasteric viflee stroking, advantageously
employed in cases of loss of tone in the rectum or the bladder,
or in weakness of any of the genito-urinary functions.

5. DPlantar stroking, usefully employed in cases of the last
named sort, as well as in all others in which it is especially
desired to improve the innervation of the muscles of the lower
extremities,

FRICTION.

In this procedure the whole or a part of the hand is moved
over the surface with a considerable degree of pressure, the
amount varving in different parts —heavy over thick, fleshy
masses, light over bony surfaces and thin tissues. The amount
of pressure, however, should never be such that the hand will
not readily slip over the surface, nor so great as to interfero
with the movement of the blood in the arteries.
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The principal effect of friction is upon the superficial veins,
the large venous trunks, and the lymph spaces and vessels.
In the application of friction, the thumb only, or the whole or
a greater part of the palmar surface of the hand, is brought in
contact with the part Op(,arate(Yupon.

Five different forms of friction may be described as fol-
lows : — '

Centripetal frictionf(Fig. 38), in which the movement
is in the direction df the blood current in the veins, chiefly ap-
plicable to the extremities, the movement being from below
upward, and from the hands and feet toward the body, the
thumb or palmar surface of the hand being employed.

Centrifugal feictionyin which the movement is opposite
to that of the blood current. )

‘ircular friction (Fig. 39), applicable to the extremities.
The limb is grasped by both hands, which make an alternate
wringing ov twisting movement, beginning at the hand or foot
and extending upward. ’

Spiral friction (Fig. 40), a sort of combination of the pre-
ceding, executed with one hand, which progresses from the
“Tower, or distal, to the upper, or proximal, end of the pa}'t with
a sort of spiral movement.

Rotary friction (Fig. 41), in which the hands are made to
move over a broad surface in an elliptical, cireular, or semicir-
cular direction ; especially applicable to such fleshy areas as
the hip and that portion of the back lying above the spines of
the S(anlm. In applying rotary friction, it is often necessary
for one hand to support the tissues while the other hand is ex-
ecuting the movements.

Rate of Movement.— The rate of the movement will nee-
essarily vary according to the length of the stroke, and hence
differs in different parts of the body. The rate may be varied
from thirty to one hundred and cighty strokes per minute.

Direction of Movement.—The direction of the move-
ment in friction must necessarily vary more or less, according
to the part operated upon. The general rule is to follow the
large veins. Special care should be taken, in the treatment of
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the extremities, to follow the lerge venous trunks, making firm
pressure directly over the large veins Wlth the thumbs, passing
from below upward.

In the treatment of the forearm, the masseur will give
special attention to the radial v¢in, which rans along the outer
and anterior portion of the forcarm ; the anterior and posterior
wlnar, which course along the anterior and posterior aspect of the
inner border of the arm; and the median, which lies along the
middle of the anterior surface of the forearm (Figs. 23 and 24).

In the upper arm, special attenticn will be given to the
cephalic along the outer side, and the baw/l/e ulong the inner
side, of the arm (Fig. 23). ,

In applying friction to the leg, the thumb should at first
be passed with firm pressure over the long saphenous, the course
of which is from the instep along the anterior and inner portion
of the leg to the groin s and the short swphenous, the course of
which is from below the outer malleolus along the oater and
posterior portion of the leg to tie bend of the knee (Fig. 25).

Friction is applied to the following parts in the direction
designated : —

Head, from before backward, and above downward.

Neck, downward.

Back, above shoulder blades, circular; from shoulder blades
to sacrum, down ; in the region of the loins, from the sides
toward the spine.

ips, circular.

Clest, from the sternum toward the axilla.

Abdomen, upper part, from above downward and outward ;
lower part, from the median line downward and outward.

Arms and legs, from below upward.

1o promote absorption, rub toward the heart (centripetal
friction).

For sedative and derivative effects upon the viscera and
nerve centers, rub downward (centrifugal friction).

Rubbing upward, or in the direction of the venous blood
current, increases the activity of the circulation.

v
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Rubbing downward decreases vasculur activity.

In the application of friction, pressure should always be
uniform for the part operated upon, and should be carefully
graduated to mec\beuch particular case.

As a rule, som® lubricant should be used. Fine vascline,
cocoanut oil, cacao butter, and taleum powder arc the best
lubricants. o

Friction is applicabfe to all parts of the body, but is espe-
cially useful to the limbs; head, and neck. It should always
be nsed at the beginning, of the application of massage, if the
surface is cold.

In the application? of fry:tion to large parts, both hands
should be used, cither together or in alternation. In the
treatment of a part which is syall, it may be steadied by one
Irand while being treated by the other.

Mode of Applying Friction to Different Parts.
— A systematic opder and method is essential in the appli-
cation of friction to different parts of the body, which
may be described for the chief divisions of the body as
follows : —

The Hind.— The patient’s extended hand being allowed to
rest in one hand of the operator, with the dorsal surface up,
the masseur holding the fingers of his other hand firmly ex-
tended, applies the tips of his fingers to the patient’s hand in
such a way that they will fall into the grooves between the ad-
jacent fingers and metacarpal bones. The fingers are then
pushed along in these grooves from the roots of the nails to
the wrists.  After repeating the movement several times on
the back of the hand, the patient’s hand is turned so that the
palinar surface will be up, and the same movement repeated as
before, with the modification that the fingers are carried a little
farther up the wrist until the heel of the operator’s hand rests
in the hollow of the patient’s hand, when slight rotary move-
ment and firm pressure should be made, for the purpose of
compressing firmly and emptying the numerous veins of the
fleshy portion of the palm.
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The movements upon the back of the hand should be at the
rate of sixty a minute ; on the palmar surface a smaller number
of movements will be executed per minute on account of the
pause for three or four seconds in making rotyry friction in the
palm after each centripetal stroke.

The Forearm.— With the arm of the patlent half flexed, the
masseur, facing the patient and opuatmg with both hdnds
should make strokes from wrist to elbsw, first with one hand
upon one side and then with the other hand upon the other
side of the arm, in such a manner that each hand will include
one half the circulation of the forearm, both thumbs resting
upon the front of the arm. Thg operator may, if he prefers,
stand with his back to the patient, making the strokes alter-
nately with the two hands, as before.

The masseur sliould keep constantly in mind the fact that
firm pressure is to be made only with the ascending frietion
stroke. The hand is allowed to glide ]wl)tl) over the surface
in the descending or stroking movement, as a soothing measure,
and not for the purpose of applying friction.

In the treatment of very feeble persons the patient may
be too much fatigued if the operator works with both hands at
once, thus leaving him to support his own arm. In such case
the patient's arm should be supported by the masseur, who will
grasp the patient’s right hand with his own right hand, or the
left hand with his left, applying spiral friction (Fig. 40) with
the other hand upon the front side of the arm, then changing
hands to operate upon the back of the arm.

The Arin— Work the arm in a manner similar to that de-
scribed for the forearm.

The Shoulder.— In applying friction to the shoulder, the
masseur faces the side of the patient, operating with the two
hands in alternation, following the surface of the joint, and
always taking care to work centripetally ; that is, toward the
heart or toward the center of the body, and taking pains to
follow the irregularities of the surface. The under as well as
the upper side of the shoulder should receive attention.
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The Foot.— Begin as with the hand, by friction with the
ends of the fingers upon the dorsum of the foot, the operator
standing in such a position as to face the sole of the foot.
After finishing tie dorsal surface, change the position so as to
face the side of tde foot, and make alternate transverse move-
ments with the two hands on both sole and dorsum, working
vigorously from toes to fheel and instep. Lastly, extend the
friction movements to fhe ankle, working with both hands, and
following up the grooves on each side of the tendon Achilles.

The Leg.— With the leg half flexed upon the thigh, stand-
ing facing the patient, the masseur applies friction to the calf
of the leg from anklé to kwee, making eight or ten strokes,
then turns his back to the patient, and operates upon the front
of the leg by means of the thumbs working in alternation.

The Thigh.— Standing with his back to the patient, the mas-
seur grasps the leg in such a manner that the fingers full be-
hind and the thumbs in front, and makes very firm but rather
slow strokes from knee to groin, not forgetting to give the knee
due attention.

The Chest.— The patient’s arms should be separated a little
from the sides, so as to straighten the outer portion of the pec-
toral muscles. The masseur, standing at one side, and facing
the patient’s feet, makes strokes from the insertion of the pec-
toral muscles at the humerus toward the median line, beginning
at the upper border just below the clavicle. The two sides may
be operated upon simultaneously, or in succession, both hands
being émployed upon one side, one hand following the other
in the movements. In progressing downward, the movement
should be reversed below the pectorals, and the hands should
be carried as far around the sides as convenient, care being
taken to work toward the axilla above, and to follow the direc-
tion of the ribs and cartilages, until the whole surface has been
covered from the clavicle to the lower borders of the last ribs.

The Abdomen. —Facing the patient, the masseur first makes
long strokes from the upper to the lower portion of the abdo-
men, one hand folloying the other over the recti muscles, the
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two hands operating simultancously over the lateral portions.
After covering the whole surfuce six or eight times in this man-
ner, strokes should be made more exactly in the direction of
the veins, as follows : At the upper part of the abdomen, make
strokes downward and outward, following tne direction of the
lower cartilages ; for the middle portion, make strokes from
the median line outward, reaching d*ound as far as possible ;
for the Jower portion, make the stroRes downward and out-
ward, in the direction of the hip joints.

The Neck— Facing the patient, nlace the hands one on
each side of the head in such a manner that the little finger
will rest in the groove behind thelowerjaw, the other tingers
resting upon the mastoid processes, and the inner border of the
heels of the hands touching.  Move the hands downward, and
at the same time rotate them inward, so as to bring as lurge a
portion of the palmar surface as possible in contact with the
neck. At the lower border of the neck, move the hands out-
ward toward the shoulders. After a few strokes, carry the
hands a little farther back around the neck, so that as they
move downward, the thumbs will rest one on each side of the
larynx, thus compressing all the veins of the neck, both the
superficial and the jugular, which lie deep.  Finish with a few
strokes applied to the back of the neck, starting at the oceiput,
and carrying the strokes downward and outward to the point of
the shoulder.

The Fuce.— Standing facing the patient, the operator places
the palmar surface of his hands in contact, then applics them
to the patient’s face in such a manner that the little fingers
touch the forchead at the median line.  Separating the hands
at the ulnar border, they are gradually spread out as in open-
ing a book, until the little fingers rest upon the temples and
the tips of the thumbs fall at the middle of the forehead.

Fixing the thumbs at this point, the outer borders of the
hands are moved downward by lateral flexion at the wrist
until the forefingers fall at a level with the eyes. The whole
hand is then moved downward in such g way that the nose is




THE PROCEDURES OF MASSAGE. 69

grasped and compressed between the thumbs while the palms
of the hands and the fingers cover the cheeks. The movement
is continued downward, and finished by bringing the hands
together below ®ie chin.  The object kept in view should be
to bring as muchVwf the hand as possible in contact with the
face, and to touch every portion of its surface.

The 1lead.— With thegpatient sitting or half reclining, and
the masseur standingebéhind, the ends of the fingers and
thumbs, with the fingers slightly flexed, are placed firmly in
contact with the scalp, and a movement executed similar to
that employed by a bar8er in shampooing. The mistake must
not be made of applying thefriction to the hair instead of the
scalp. The movement begins at the vertex, gradually extend-
ing to the borders of the hairy scalp.

The Ilip— In friction of the hip a very considerable amount
of pressure is admissible, as the muscles and fleshy masses
are very thick and firm. In applying friction to the hips, the
masscur may face &ither the head or the feet of the patient.

1. Make rotary friction upon the two sides simultaneously
or in succession.  In very fleshy persons it will be found neces-
sary to support the tissues with one hand while operating with
the other, on account of the great mobility of the muscular
mass and the roughness of the skin so frequently encountered
in this region of the body.

2. Apply centripetal friction, working from the great tro-
chanter toward the crest of the ilimm, and along the crest of
the ilium from behind forward.

The DBack.— The patient lies upon his face, the masseur
tacing his head.

1. A few light strokes are first applied from the occiput to
the sacrum, along the center of the back, one hand following
the other. The lateral surfaces are then covered by the two
hands working simultaneously from above downward, and
rotary friction is administered with greater pressure to the
fleshy mass lying above the shoulder blade. The two sides
may be treated simnultaneously or in succession, one hand being
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used to support the tissues. The latter method is usually nee-
essary in very fleshy persons.

2. From the shoulder blades to the hips, lateral strokes are
made, the masscur standing with his left side to the patient,
facing his feet, the hands being placed as far around the sides
as convenient, and simultaneously drawn toward the spine,
the movement ending with the h,.mds; in contact. Great care
should be taken to follow the ribs in the region of the thorax,
which will give the movements a semicircular direction.

3. Separating the index and middle fingers of the right
hand, place one on either side of the spinous processes, and
making firm pressure, move the hand downward from the
occiput to the sacrum. The object should be to crowd the
ends of the fingers as deeply into the tissues as possible on
either side of the spinous processes, so as to influence the
dorsi-spinal veins. If necessary, the left hand may be used to
increase the pressure.

4. Finish the back by a few light strokes from above down-
ward, using both hands simultaneously, covering as much sur-
face as possible with the fingers in contact with each other.

Physiological Effects.—The physiological effects of
friction are somewhat complex. They may be briefly stated
as follows: —

1. Reflex effects upon the vasomotor centers, resulting in
dilatation of the small vessels of the skin and increased activity
of the peripheral circulation.

9. Mechanical aid to the movement of fluid in the veins
and lymph spaces and channels. The beneficial effects ob-
tained are largely due to the existence of valves in the veins
and lymph channels, by which the fluid displaced toward the
heart is prevented from returning.

‘3. Friction, which, when applied in a skilled and proper
manner, is capable of producing powerful derivative effects.

Reflox or stimulating effects may be increased by using no
lubricant of any kind —in other words, making friction upon
the dry skin.



TIIE PROCEDURES OF MASSAGE. (gt

Mechanical effects are increased, and the reflex or irritant
effects decreased, by lubrication of the skin.

The principal object in the application of friction is to
empty the veins®and lymph spaces and channels, thus encour-
aging the circulation. By thus accclerating the flow of the
blood and the lymph, vital exchanges are encouraged, and the
tissues are freed from the waste matters which they contain.
On the whole, frictioneis one of the most valuable of the vari-
ous methods of procedure in massage.

All the functions of the skin are especially stimulated by
friction. Under the application of friction, a dry skin becomes
moist and oily through theyincreased activity of the perspira-
tory and sebaccous glands. It is also a common observation
that friction promotes the development of the hair upon the
parts to which it is applied. PPofessor Winternitz and his stu-
dents have shown that by the application of friction to the skin,
the amount of moisture thrown off may be increased sixty per
cent and the dissipation of heat more than nincty-five per cent.
Under tlie influence of friction the temperature of the skin is
raised to a very marked degree, both through the dilatation of
the surface vessels, which brings more blood to the surface, and
by increased production of heat. This is, of course, the cause
of the increased heat dissipation under the influence of friction.

Therapeutic Applications.— Friction is usually em-
ployed therapeutically in conjunction with kneading and other
movements, being used in alternation with other procedures.

The reflex or stimulant effect of friction is useful in all
cases in which the peripheral circulation is defective. Care
must be taken in the employment of friction for stimulative
effects, that the skin does not become abraded by too long
manipulation without lubrication. From five to eight minutes
is as long a time as it is safe to apply friction to the dry skin.

The mechanical effects of friction, by aiding the venous
and lymph circulations, are among the most valuable of all the
results to be obtained by massage. It is by the acceleration
of the circulation, by means of which- a larger supply of white
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blood corpuscles is brought to the affected parts, thus encour-
aging phagocytosis (85), that friction is of great value in the
treatment of inflammatory exudates, such as usually occur
about joints. When used for this purpose, th friction should
be applied in alternation to the affected part and to the tissues
between it and the heart.

Friction is especially useful in gereral dropsy, and in all
forms of local swelling, whether due to inflammation or to con-
gestion resulting from a mechanical cause acting upon the cir-
culation. Its efficiency in promoting absorption renders it of
great value in sprains, chronic joint ehlargements from vari-
ous causes, sciatica, rheumatism, gout, and even in glandular
enlargements. In the treatment of such affections, massage
should first be applied to the diseased part and then friction, by
the centripetal method, to the tissues between it and the heart.

The derivative cifects of friction are of great value in the
treatment of inflamed joints, painful sprains, pelvic pains, in-
somnia, and local congestion of various sorts. In cases of local
inflammation the application should not be made directly to
the affected or inflamed part, but between it and the heart.
By this means the part may be drained of its surplus blood,
and the inflammatory process thus be rendered less active or
checked altogether. In the casc of aninflamed joint or muscle,
friction, by operating upon the superficial vessels, diverts the
blood from the affected part, causing it to go round instead of
through it.

Pelvice pain may often be alleviated by friction of the lower
part of the back. eadache may be relieved by friction of the
spine. Cerebral congestion, and the insomnia resulting from
it, may often be rclieved by centrifugal friction applied to the
extremities. The rubbing should he in a direction away from
the heart, thus impeding the flow of venous blood and so
retaining a considerable amount of blood in the lower extremi-
ties, and thereby affording relief to the congested brain.

In cerebral congestion the rubbing should always be down-
ward. In anwmia of the brain, rub upward,
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Friction is of value in all conditions of the skin in which its
normal activities are impaired. ¢ Hidebound ” skins, aud con-
ditions in which the skin is dingy, tawny, janndiced, cold, or
otherwise inactive, are benefited by the application of massage.

KNEADING.

This is, perhaps, they most important of all the different
mwanipulations in massage, and of all the various procedures is
that to which the term wassage is most appropriately applied,
since the meaning of the word is to knead, as a baker kneads
dough. In all its varidties, this procedure consists essentially
in the application to the tigsues ot alternate and intermittent
compression, by grasping the tissues or by compressing them
against underlying bony surfaces. Kneading differs essentially
from friction in that the skin®of the parts grasped or com-
pressed is held in firm contact with the surface of the hand of
the operator, the hand not being allowed to slip along the sur-
face of the skin, as in friction.

The different forms of kneading may be divided into two
classes § vizor (1) Superficinl and (2) Deep. There is but
one mode of applying superficial kneading, viz., pinching or
fulling, but decp kneading may be applied in a variety of ways,
the most important of which ave petrissage, volling, wringing,
chucking, paluar kneading, fist kneading, and digital kneading.

1. Superficial Kneading, or Fulling (Fig. 42).— In
this procedure the skin is grasped between the thumb and the
last two phalanges of the first finger, or in cases in which the
skin is very thick, the terminal phalanges of the first and second
fingers may be used in opposition to the thumb. The pro-
cedure is essentially a pinching movement which acts exclu-
sively upon the skin and the loose cellular tissue underlying it.
The skin is simultancously compressed between the thumb and
finger and lifted from the underlying bone or muscle, being
released at the moment when the strain is the greatest, so as to
secure the maximum effect in emptying and refilling the blood
vessels and Iymph spaces and channcls,
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The two hands are used in alternation, one hand picking up
the tissue as the other drops it, and %o following along over the
surface in a systematic manner. The direction of the move-
ment in relation to the veins is not important; as this form of
manipulation is commonly used in alternation with centripetal
or spiral friction movements.

Physiological Effects and Therapeutic Applica-
tions. — Superficial kneading stimulates powerfully all the
functions of the skin, and hence is useful in all cases in
which any of the functions of the skin are impaired. It is
especially indicated in jaundice, and'in cases in which the
skin is dry or ‘‘hidebound.” -

2. Deep Kneading.— In deep kneading the object is to
act upon the muscles. There is no procedure in massage which
requires so much skill, diseretion, and anatomical knowledge
as deep kneading, since it is necessary to keep constantly in
mind the quality of the tissues acted upon, the general condition
of the patient, the form of the muscle or muscular group under
treatment, and the outline of the individual bone underlying
the parts undergoing treatment. The location of the large
blood vessels and nerves must also be accurately known and
kept in mind, as these structures may easily be injured by the
application of too much force.

Comparatively little pressure should be used in kneading
thin tissues; thick, firm tissues admit of much greater pres-
sure. It is also important to remember that a tolerance of
pressure is established by prolonged treatment; so that while
very gentle pressure only should be applied at the beginning
of treatment, the force may be gradually increased until almost
the whole strength of the operator may be employed without
injury to the patient.

Letrissuge (Fig. 49).— By this term is designated that
form of deep kneading in which the muscular structures are
grasped by the hand very much as a baker grasps a mass of
dough. The tissue is not grasped between the ends of the
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thumb and fingers, but the skilled masseur employs as large
a portion as possible of the palmar surface of the hand, taking
care to keep the fingers close together. The fingers should
not be opposed by the end of the thumb but by the thenar
eminence, or the fleshy portion of the thumb. By this means
the force employed is spread out over a large surface, and so
is transmitted to the decp tissues instead of being expended
upon the skin, as would otherwise be the case.

Great care should be taken to prevent slipping of the skin
between the fingers. The movement of the tissues should be
in the deeper parts, but%o great pressure should not be applied
as to prevent the deeper pargs from gliding easily over the still
decper-lying structures or bones.

In petrissage the parts should not only be squeezed or com-
pressed in the hand, but should be lifted from the bone or
underlying tissues, rolled and stretched, always in an upward
direction in operating upon the limbs, or from the point of
insertion. Each tlme a muscle is grasped, it should be at the
same time dragged outward from the median line, by which
means it will be lifted from the bone, and the underlying
tissues will be stretched.  The grasp should be released when
the strain is at its maximum, so as to encourage to the highest
degree the flow of fluids toward the parts operated upon.

The movements of petrissage should not be executed too
rapidly ; the rate of movement should be about thirty to ninety
per minute. Movements are naturally more rapid in the treat-
ment of small parts, such as the fingers, hand, and forearm,
than of such large parts as the thigh.

After the area under treatment has been gone over until
each part has been grasped, squeczed, rolled, and stretched
four to six times, three or four strokes of centripetal friction
should be applied, then the petrissage repeated, so alternating
three or four times ; then proceed to another part.

The greatest care should be taken to individualize muscles
or groups of muscles, so far as possible. TLis is important,
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since the blood and lymph cireulation of large muscles or mus-
cular groups is to a considerable degree independent, indicat-
ing the necessity for separate treatment.

Either one or both hands may be used in petrissage ;
generally the two hands are used in alternation, one hand fol-
lowing the other, or working upon the opposite side.

Rolling (Fig. 43).— In this procedure the tissues are com-
pressed against the deep-lying structures. and rolled by
a to-and-fro movement.  In rolling, the fingers are extended
and held close together.  Rolling may be applied with either
one or both hands.  One alone is used, being, if necessary,
reinforced by pressure with the other hand, in the treatment
of broad. fleshy surfaces. In the treatment of the limbs, both
hands should be used.

It the patient is Iying upon ‘the back, the arm will be ex-
tended upward, the masseur grasping the arm between the
two hands pressed against the sides.  The movements should
begin at the shoulders, the hands of the opérator being slowly
carried toward the hand of the patient, and moved in alter-
nation in such a manner as to roll the tissues upon the bone.
The pressure should be of suflicient firmness to prevent the
hand from slipping upon the skin,

In rolling of the leg, the limb should be placed in a half-
flexed position, the movements being applied first to the thigh
and then to the leg in the manner deseribed for the arm.

Rate of Movement.—The movement should be ex-
ecuted rapidly — at the rate of two hundred to four hundred
per minute.  The movement should proceed from above down-
ward, and should alternate with centripetal friction move-
ments ; that is, after the whole limb has been rolled from
axilla to wrist, or from groin to ankle, three or four centripetal
friction strokes should be executed from the lower end of the
limb vpward.

The degree of pressure used should be considerable —in
fleshy persons it may be as much as the masseur can apply by
lateral pressure of the hands with the arms extended.
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Rolling is especially useful in masscing the upper portion
of the back, the hips, arms. and legs.

Wringing (Fig. 44).— This procedure is executed by grasp-
ing the lib with the two hands placed on opposite sides and
close together.

Wringing or twisting movements are executed by the hands
cither simultancously in #he same direction or in alternation.
If alternate movements are exceuted, the hands must be sep-
arated a little. Suflicient pressure is employed to prevent the
hands from slipping over the surface, as in circular friction.

The movement begins at the shoulder or groin and pro-

U .
gresses downward to the wrist or ankle, or it may be made to
extend only fromn one joint to another. This is a very vigor-
ous form of massage, but is ohviously applicable only to the
arms and legs, and will seldom be called into use.

The movements must not be too rapid; the rate should
not exceed thirty per minute.

Chucking (Fig. 45).— In this procedure the limb is sup-
ported by one hand while the other firmly grasps the fleshy
portion and drags it first upward and then downward in the di-
rection of the long axis of the limb.  These movements are
exceuted two to six times, the hands traveling along the surface
until the whole limb is operated upon.  This application is
especially useful in overcoming muscular rigidity and in streteh-
ing contracted muscles. It acts powerfully upon both blood
vessels and nerves.  When employed for the scalp, cither one
or both hands may be used.

Lualmar Kneading (Fig. 53).— This movement is executed
cither with the heel of the hand or the whole palmar surface,
as may be required.  When wuch force is to be employed, the
heel of the hand only is used.  When a large mass is to be
massced, as in mass-kneading of the abdomen, the whole pali
may be employed. It is chiefly used in kneading the back,
chest, and abdomen.

Fist Kneading (¥ig. 78).—This procedure is used m?ly
in kneading the abdomen. It consists in compression of the
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deep tissues by the knuckles of the closed fist. Pressure is
made along the course of the colon, beginning in the right
groin. The advantage in fist kneading is that the greatest de-
gree of force can be employed, and pressure may thus be com-
municated to the deepest parts.

Digital Kneading (Figs. 51, 54).— In digital kneading, the
ends of the fingers or thumbs alone are employed, the tissues
being rubbed and pressed against the underlying bony sur-
faces; it is used also for operating upon the contents of the
colon in abdominal massage. The tip of the thumb or of one
finger may be employed alone, or the ends of all the fingers
may be used together, the fingers being held close together
and extended. Digital massage is chiefly used in masscing
the joints, the spine, the head and face, and the abdomen.

Physiological Effects. — The physiological effect of
kneading is to stimulate all the vital activities of the part oper-
ated upon. The nerves, blood vessels, glands, also the cell
exchanges and other tissue processes are stimulated. By the
alternate compression and relaxation, blood and lymph vessels
are emptied, and fresh blood drawn into the parts, thus effect-
ing a sort of suction or pumping process by which the old
blood and poison-laden tissue juices are forced onward, and
a new supply of pure and well-oxygenated blood drawn in.
Dilatation and quickened activity of the blood vessels are also
induced by reflex nervous action. It is the most effective of
all means for producing alterative cffects and general vital
renovation. Under the influence of massage, the parts oper-
ated upon become reddened through the increased blood supply,
and acquire a higher temperature, both from the introduction
of an increased supply of blood and from a stimulation of
the heat-making process in the muscles.

Knecading acts more powerfully than any other procedure
in massage, in stimulating heat production.

o Therapeutic Applications.— Under the influence of
deep kneading, weak muscles increase in size and firmness,
demonstrating the value of the method in paralysis and paresis,
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and in all cases of tissue weakness and relaxation. By its use,
also, enlarged, stiffened, and painful joints return to a normal
condition, and inflammatory exudates are broken down and
absorbed.

There is no remedy more valuable in the treatment of mus-
cular and joint rheumatism, sciatica, various forms of neu-
ralgia, general defective development, ncurasthenia, writer’s
cramp, convulsive ticy locomotor ataxia, various forms of
chronic spinal discase, and in the opening up of closed lymph
and blood channels. It is also of great value in the treatment
of fractures and spraind. Superficial kneading is especially
indicated in dropsy, cedema, gjaundice, and all other forms of
diseasc in which the skin is inactive, or in which the functions
of the skin are defective.

Mode of Applying Knedding to Different Parts.
— Begin either with the hands or the feet. If with the hands,
proceed as follows : —

The IHand.— TRe manipulator grasps between his thumb
and finger the terminal phalanx of a finger at the root of
the nail. Intermittent compression is then applied, while the
thumb and forefinger of the manipulator creep along up the
finger to its junction with the hand. A sort of pushing and
twisting movement is exccuted at the same time, and attention
is given to the sides of the finger, as well as to the palmar and
dorsal surfaces. The thumb and €ach of the fingers may thus
be treated in succession, or both hands may be employed at
the same time (Fig. 46).

After finishing the fingers, the manipulator places the
patient’s hand in oue of his own, with the dorsum up, and
with the tips of the fingers of his other hand, works thoroughly
between the bones of the patient’s hand from the fingers to the
wrist ; then, turning the palm of the hand upward, he grasps
cach side of the palm, and compresses, twists, and rolls the
hand in such a way as to draw the tissues away from the
median line, to move all the bones, and put a gentle strain
upon every muscle and ligament.
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In masscing the wrist, it is seized between the thumb and
finger of each hand, the thumbs and fingers following all the
irregularities of the carpal bones and the lower extremities of
the bones of the forcarm, the hand in the meantime being
slightly moved in various directions to facilitate the process.

The Forcarin.—In kneading the forearm (Fig. 48), both
hands are used, one grasping the inner, the other the outer, side
of the arm, the fingers and thumb of each hand operating together
in such a way as to seenre thorongh squeczing and manipulation
of all the soft parts.  The two thumbs should follow the median
line of the anterior surface of the forcarm. The movement is
gradually extended from the wrist to the elbow with a rolling,
spiral movement, concluding with speeial attention to the su-
pinator group at the outer part of the arm just below the
elbow. o

The Ara.—In masscing the arm (Fig. 49), one hand
grasps the extensor group of the back of the arm, while the
other manipulates the flexors of the anterior region.  In masse-
ing these fleshy parts, it must be borne in mind that the chicf
purpose of the manipulation is to empty the parts of their
blood, and to quicken the circulatory processes by which blood
and lymph are conveyed through them. This process may be
assisted by grasping the muscles of the anterior and posterior
portions of the arm in such a way as to drag the tissues away
from the large blood vesscls*which pass through the arm just
beneath the inmer border of the biceps muscle (Fig. 16).

The Shoulder.—The deltoid is masséed by seizing it just
below the point of the shoulder, the two thumbs grasping the
central portion while the fingers work the edges of the muscles.
The movement is carried up over the point of the shoulder, and
then repeated.

Attention should also be given to the supraspinatus and
infraspinatus muscles, and also to the teres muscles, which
help to form the posterior boundary of the axilla. The supra-
spinatus and infraspinatus muscles must be masséed by the
ball of the thumb or the ends of the fingers ; the teres muscles,
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by grasping between the thumb and fingers the soft tissues
beneath the arm which form the posterior boundary of the
axilla, or armpit. It is important that these muscles should
not be neglected, as they act an essential part in holding the
shoulders buack, and are generally weak through mneglect to
bring them into active use by the maintaining of a proper poise
in sitting and standing.

The Ioot—The fuct.arc manipulated (Figs. 50, 51) in essen- 281
tially the samne manner as the hands. The dorsum of the foot
and the ankle are masséed with the ends of the fingers; the
tissues of the sole are stretched in the same way as those of
the hand.  The foot should be rolled by compression of the
sides between the two bands in such a manner as to act upon
the ligaments and excite activity of the circulation in the deep
structures.  These manipulations are especially important in
ases of flatfoot, or cases in which the instep is low, indicating
a tendeney to the development of flatfoot.

The foot is finislred by grasping the heel in the palm of the 282
hand, rolling and compressing it, and working about it with the
ends of the fingers and thumbs,

The Leg—The leg is manipulated (Fig. 52) in essentially 283
the same manner as the arm, one hand seizing the fleshy mass
of the inner and posterior region, the other the outer and an-
terior, working from the ankle up to the knee.  The thumbs
should be well worked between the different muscular groups,
special attention being given to the peronei muscles at the
upper and outer part of the leg, by pressing the tips of the
thumbs down between this group and the tibialis anticus.  The
tibialis anticus lies in such close relation to the tibia that it is
not easy to grasp it between the thumb and fingers, and thus lift
it from the bone. A similar effect may be obtained, however,
by rolling the muscular masses which lie upon the anterior and
outer side of the tibia away from the crest of the bone by pres-
sure with the thumbs.

The Thigh— Grasp the quadriceps with one hand, and with 284
the other grasp the adductor muscles which lie along the inner
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side of the thigh, working the two groups simultaneously, but
with alternate movements of the hands.

Changing hands, grasping the quadriceps with one, and the
biceps, or outer hamstring muscles, with the other, a similar
manipulation is carried along the outer side of the leg from
the knee to the hip.

Then, grasping the whole limb between the two hands, the
thumbs running along the anterior surface, while the fingers
are applied to the posterior region, the whole mass of tissue of
the posterior region may be manipulated with the fingers.
Care should be taken to drag and stretch the muscles away
from the large blood vessels which pass down along the inner
border of the quadriceps.

In manipulating the thigh, unless the patient is very feeble,
a considerable amount of force may be emploved, as the skin
is thick and the mass of tissue great,

The Back (Fig. 53).— The patient should lie upon the face,
with the hands crossed under the forchcad. This position

- secures good separation of the scapulie without rendering the

rhomboid museles too tense to prevent manipulation of the
large nasses of muscular tissue bencath.

Starting from the base of the skull, work downward, stretch-
ing the tissues by pressure of the thumb upon either side of
the spinal column, employing the fingers at the same time as
much as possible upon the more superficial tissues lying at a
distance from the spine. These movements should be made
in alternation, not together, since when made together there
is danger of cxcessive stretching of the skin over the line of
spinous processes.

In persons with thick, rigid tissues, manipulation of the
back may be performed by the flat surface of the hand pressed
firmly upon the tissues, the pressure being increased, if neces-
sary, by reinforcement with the other hand.

After manipulating the large muscular masses of the back
from the hase of the skull to the sacrum in the manner di-
rected, make decp pressure alongside of the spinous processes
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with the ends of the fingers, thus crowding the large muscular
masses away, and bringing pressure to bear upon the dorsi-
spinal veins and upon the ligamentous structures which bind
the vertebrae together.  Work down first one side of the spine,
then the other.

Another manipulation (Fig. 54), which is very effective and
should not be forgotten, is a form of digital kneading which
consists in placing the*ends of the fingers on cach side of the
spine in such a manner that the fingers are parallel with the
spinal colummn, and then making short but steady and uniform
movements to and fro in the direction of the spine, working
from above, downward.

Still another valuable form of kneading is executed as fol-
Jows : Place the two hands, one upon each side of the spine,
at the lower part of the back, and work the fingers in such a
manner as to make the finger tips creep up the spine in a hitch-
ing fashion, dragging the heels of the hands after them.,  Re-
turn by an opposite movement, the heels of the hands leading.

Similar movements may also be executed from the spine out-
ward, following the direction of the ribs. In these movements,
the thumbs, the fingers, or the heel of the hand may be the
fixed point.

Another form of digital kneading is administered thus:
Facing the side of the patient, place the thumbs upon the
spine, the fingers reaching over upon the opposite side,
the wrists slightly raised.  First make fiem pressure with the
ends of the fingers, then drag the tissues toward the median
line. Apply this movement from the occiput to the sacrum
and back upon one side, and then treat the opposite side
in the same manner.

An effeetive manipulation of the extensor muscles of the
back consists in working the heels of the hands from the
sacrum to the base of the skull, then working down, applying
the knuckles of the closed hand with a vibratory movement,

Avoid too much pressure over the spinous processes, as it
will be likely to injure the skin and produce unpleasant abra-
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sions. It should be remembered that the skin of the back is
much less sensitive than that of other portions of the body, so
that injury may easily be done without eliciting complaint on
the part of the paticnt.

The Chest.—The tissues of the chest are extremely sensitive,
henee care must be taken to avoid bruising them.  This region
is masséed by rolling movements effected by the flat of the
hand pressed firmly upon the tissues, by intermittent compres-
sion, and by ordinary decp kneading with the thumb and
fingers, executed with care to avoid pinching, Much less
force should be used upon the chest and abdomen than in
masseing the back. The tissues may be gently dragged away
from the median line by the hands placed one on cither side,
the traction being from the origin toward the insertion of the
pectoral muscles.

Many neuarasthenice patients present tender points between
the ribs, especially in the axillary line and near the sternum,
and also, in some instances, in the region of the hLeart.  Care
must be taken to avoid painful pressure upon these points.

The Aldomen.— Kueading of the abdomen involves so
many special procedures that a particular deseription will not
be given under this head, the subject being more fully dealt
with farther on.  The same remark applies to kneading of the
Lead, face, neck, and several other special regions.

VIBRATION.

This procedure consists of fine vibratory, or shaking, move-
ments communicated to the body through the hand of the
masseur.  One or both hands may be placed against the sur-
face, or may grasp some part of the patient, as the hand, the
foot, or the head. Sometimes one hand and sometimes both
hands sre employed.  Vibratory movements may be commu-
nicated to the body in a varicty of ways. The following are
those which may be most conveniently and efficiently em-
ployed : —



Fig s5 Deep Vibration

l!

Fig 56 Shaking.

e g 1







THE TROCEDURES OF MASSAGE. 85

Lateral Vibration.— The palmar surface of the hand being
held upon the skin with sufficient firmness to prevent slipping,
the hand is moved laterally to and fro.  The movements should
be as rapid as possible—at the rate of at least six to ten
per second. It is used chicfly in applications to the head, the
joints, and the abdomen. The finger tips alone are used for
the head and joints, the palm of the hand in abdominal and
pelvic massage. .

Konuelte Vibration.— The knuckles of the closed hand are
placed in contact with the skin, and moved slowly over the sur-
face, a vigorous vibratory movement being executed at the
same time. .

Superficial Vibration.— One or both palms being placed
upon the surface, they are made to move slowly over the area
to be operated upon, a fine trembling movement being exe-
cuted at the same time.  Much practice is required to enable
the masseur to exceute this movement with suflicient vigor to
produce an effect,

Deep Vibpation (Fig. 553).— The palm of the hand or the
closed fist being placed firmly upon the surface of the
part to be acted upon, the arm is held straight, and a fine
jarring or trembling movement communicated to it by an
action of the flexor and extensor muscles of the upper part of
the arm.  This movement is diflicult to produce, requiring long
practice on the part of the operator, and is extremely fatigu-
ing ; but it is one of the most valuable of all the vibratory
movements, as by means of it motion can be communicated to
the most deeply seated parts.

Shaking (Fig. 56).— The part to be operated upon is grasped
firmly by both hands and shaken with a rapid vibratory move-
ment, This movement is especially applicable to the extremi-
ties and the head.

Digital Vibration (Fig. 57).—The end of the thumb or
of one or more fingers being placed upon the part to be oper-
ated upon, the arm of the operator is thrown into violent vibra-
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tions, which are communicated through the thumb or fingers
to the paticent.

Physiological Effects.—The special effect of vibration
is that of stimulation. When applied with suflicient vigor, it
is one of the most stimulating of all the procedures of massage.
Deep vibration may be made to act forcibly upon the most
deeply sitnated organs.  The effect of rapid vibration is some-
what similar to that of electricity ; it is capable of causing
muscular contraction, even producing tetanus when applied
with sufficient vigor. Very rapid vibration produces a pleas-
urable, tingling sensation in the parts acted upon, akin to that
produced by electricity, but more agreeable, which affords suf-
ficient evidence of the effect of this procedure upon nerve
structures.  Under the influence of vibratory movements, the
activity of the circulation increases, the blood vessels dilate,
the temperature of the part rises, and a pleasurable glow and
sensation of well-being pervades the part.

Profound effects may be produced by the application of vi-
bration to nerve trunks and nerve centers, as has been shown
by Mortimer Granville, Charcot, and others.

The most pronounced effects of vibration can be obtained
only by the aid of proper mechanical appliances, several of
which the writer has had in use for a number of years. (Figs.
115-119).

Therapeutic Applications. — Vibration is useful in
cases in which stimulation is required, and is only contra-
indicated in cases in which there is marked hyperasthesia,
acute inflammation, febrile action, morbid growths, or some
active morbid process, such as suppuration. It is valuable in
most forms of paresis and paralysis. As an application to
nerve truuks, it is also valuable in neuralgia and necurasthenia
and in ruost functional nerve disorders accompanied by dimin-
ished activity. '

Applied to the spinal column, it is of special value in
sclerosis and other degenerative affections of the spinal cord,
as has been well shown by Charcot. The violent trembling
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of patients suffering from spinal sclerosis is often greatly re-
lieved. Vibration of the extremities is one of the most excel-
lent means of relieving coldness arising from spasm of the
small vessels due to vasomotor disturbances, numbness, tin-
gling, and various other morbid sensations.

PERCUSSION.

This procedure consists of blows administered in various
ways and with varying degrees of force. The two hands are
used in alternation.  The movement is always from the wrist
joint, which gives to the blow the quality of elasticity. The
inexperienced operator hold the wrist rigid, and pummels the
patient much as a pugilist would do, thus producing disagree-
able and painful cffects. A dexterous and experienced operator
maintains a flexibility of the wrist which adds greatly to the
good effects of the treatment.

A stiff blow brujses the surface tissues without producing
any beneficial effect upon the deeper structures, the foree of the
blow being expended upon the surface.  An elastic blow, exe-
cuted in the manner described, penetrates deeply without
injuring the superficial structures. A skilled massenr gives
springy blows, the movement being almost wholly from the
wrist.  As a rule, the hand should strike the body transversely
with relation to the muxcles.

The effect of percussion is inereased by placing the muscles
upon the streteh.  This is accomplished upon the back by hav-
ing the patient bend forward in a standing or sitting position,
and for the abdominal muscles by having the patient raise the
head without assistance while lying on the back.

‘The following are the principal modes of applying per-
cussion, or clapotement, as this procedure is termed by the
French : —

Tapping (Fig. 58).— This is a form of beating in which
the tips of the fingers alone are employed. Either one or all of
the fingers of one or both hands may be employed. It is
chiefly used for the Lead and the chest.
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Spatting (Fig. 59).—This consists of percussion with
the palmar surface of the extended fingers held rigid. This
is the form in which percussion is most frequently employed.
It is applicable to most parts of the body. It should be used
before the application of other procedures when the surface is
cold, or when the patient complains of chilly scusations. It is
much used in connection with h)dlopathlc applications as a
means of promoting reaction.

Clapping (Fig. 60).—In this procedure, the whole hand
is employed the pahn.w surface being so shaped as to entrap
the air as it comes in contact with the skin, producing a sort
of explosive effect and a loud sbund. It is used on fleshy
parts when strong surface stimulation is desired.

luclking (Fig. 61).—In this procedure the ulnar, or little-
finger, border of the hand alone comes in contact with the skin.
The fingers are held slightly apart, but loosely, so that they
are made to come successively in contact by the force of the
blow, thus giving a peculiar vibratory effect.  This form of
percussion is exceedingly useful. It is chiefly employed in
applications to the chest, spine, and head. It may also be
employed upon any other part of the body.

Beating (Fig. 62).—In this procedure the body is struck
by the palmar surface of the half-closed fist, the dorsal surface
of the terminal phalanges of the fingers and the heel of the
hand alone coming in contact with the body. This mode of
percussion is chiefly useful for applications to the lower part
of the back and the fleshy portion of the thighs. It is a power-
ful means of stimulating the genito-urinary system. When
applied to the sacrum, the patient stands upon the feet, bend-
ing slightly forward. Muscle beaters may be very efficiently
used for beating (Fig. 136).

Reflex Percussion.—DBy this term is meant percussion
movements to the so-called reflex areas, which have been fully
described under the head of ‘“Stroking.” The well-known
““knee-jerk ” is an illustration of the effect of even so gentle a
percussion as a slight tap with the finger tip in provoking
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reflex action, which, of course, involves the stimulation of one
or more nerve centers and nerve trunks, as well as of the
acting muscle or muscles.  Percussion of any part of the body
doubtless gives risc to reflex activities of varying degree, but
the most pronounced effects necessarily follow the application
of this procedure to those surfaces which are in most direct
relation to definite centers in the spinal cord.

The principal reflex areas which may be named, and the
proper mode of stimulation, are as follows: —

Tuterscapular Area.—The application is best made with the 319
patient sitting with the arms folded in front, and bending
slightly forward. The masseur, standing behind, applies per-
cussion — hacking and spatting—to the space between the
scapule, or shoulder blades.  The interscapular reflex has re-
lation to the sixth, seventh, and eighth cervwal and first dor-
sal, segments of the spinal cord.

Epigastric Arca —The patient lying upon the back, tap- 320
ping, hacking, sp‘lttmg, or beating movements are applied
to the sides of the chest between the fourth and sixth ribs.
This area is in relation to the fifth, sixth, and seventh dorsal
segments.

Abdominal Area.— With the patient lying upon the back, 321
tapping, hacking, spatting, or clapping movements are applied
to the sides of the abdemen in the mammary line.  This appli-
:ation stimulates the eighth, ninth, tenth, eleventh, and twelfth
dorsal segments.

Cremasteriz Area.— Hacking and percussion of the inner 322
portion of the upper half of the thigh stimulates the first,
second, and third lumbar segments,

Gluteal Area.— With the patient lying upon the face, hack- 323
ing, spatting, clapping, or beating movements are applied to
the fleshy portions of the hips, thereby stimulating the fourth
and fifth lumbar centers.

Dlantar Area.— Spatting and hacking movements applied 324
to the sole of the foot stimulate the five sacral segments of
the cord.
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Tendon Reflexes.— Percussion of the tendon of a mnus-
cle, and sometimes percussion of the muscle itsclf, gives rise to
muscular contraction. This is best illustrated in the knee in
what is called the ‘‘knee-jerk,” or ‘ patellar reflex.” With
one limb crossed over the other, a light tap upon the tendon
just below the patella gives rise in most persons to contraction
of the quadriceps extensor, as evidenced by a movement of the
foot. To be effective, it is necessary that the blow should be
applied when the tendon of the muscle is tense.

The principal points at which tendon percussion may be
advantageously employed, and the nerve centers which are
stimulated at the several points na.med, are as follows: —

Back of the Neck.— With the patient sitting with the head
flexed forward as far as possible, apply hacking movements
from the vertebra prominens to the occiput, striking the muscles
transversely. This application stimulates the first, second,
third, and fourth cervical segments.

Wrist Tendons.— Grasping the patient's hand with the
palmar surface up, and extending it as far as possible, so as to
render tense the tendons at the wrist, make light tapping or
hacking movements across the front of the wrist. In many
cases a decided muscular contraction may be noticed after each
blow. Percussion at this point stimulates the fourth, fifth,
sixth, seventh, and eighth cervical segments of the cord.

The ¢ Kneojerk” (Fig. 63)— The patient sits with one leg
crossed over the other, so as to render tense the tendon of the ex-
tensor muscles of the thigh. Tapping the part of the tendon just
below the patella with the tip of the middle finger, or applying
a transverse blow with the edge of the hand, will usually give
rise to strong contraction of the quadriceps and thrusting of
the toe forward. In some persons this reflex may be developed
with the patient lying with the limbs extended, by placing one
finger just above the patella and crowding it down as far as
possible, then striking the finger with the middle finger of the
other hand. This reflex involves all five of the lumbar seg-
ments of the cord.



THE PROCEDURES OF MASSAGE. 91

The Ankle Reflex.— With the patient lying upon his face,
the limbs extended, grasp the foot with one hand and forcibly
flex it upon the leg so as to render the tendon Achilles as tense
as possible. Tapping or hacking movements applied to the
stretched tendon will often give rise to contraction of the mus-
cles of the calf and extension of the foot. This application
stimulates the first, second, and third sacral segments.

The tendon reflexes are all rendered more active by divert-
ing the patient’s attention. This may best be accomplished by
causing him to contract forcibly a muscular group in some other
part of the body than that which it is desired to operate upon.
For example, in testing the unkle and knee reflexes, the patient
may be caused to close his hands as firmly as possible; when
operating upon the wrist or the back of the neck, the patient
may be made to forcibly flex or extend his foot.

Percussion is sometimes applied by means of rubber balls
attached to reed or whalebone rods, or by elastic rubber tubes
attached to a handle,-— the so-called ““muscle beater” of
Klemm. These instruments are worthy of mention, as they
afford & means by which the patxent can apply percussion
to himself (Fig. 138).

Loint Percussion— Percussion applied at the motor points
is sometimes a most effective means of producing muscular con-
traction, as at these points the motor nerves may be directly
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stimulated by the mechanical force applied. Tapping and .

hacking are the most efficient means of applying point per-
cussion. Usnally the best effect will be obtained by placing
one finger upon the motor point, pressing firmly upon the
nerve, and then tapping the finger with the fingers of the
other hand.

Physiological Effects.— Percussion is a powerful ex-
citant, acting not only upon the skin, but upon the tissues
beneath., A short, light application produces spasm of the
superficial vesscls, which may be easily demonstrated by tap-
ping a point upon the back of the hand with the finger for
a few seconds, and noting the decided pallor which results.
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Strong percussion, or a prolonged application of light blows,
gives rise to dilatation of the surface vessels, as evidenced by
marked redness of the skin. Strong percussion may even pro-
duce paralysis of the blood vessels.

Reflex percussion is certainly a most powerful means of
stimulating those nerve centers which may be brought under the
influence of this special mode of application, which include, to
a greater or less extent, all the segments of the cord. The
lumbar and sacral portions of the cord especially may be acted
upon in a powerful manner by this procedure. The therapeu-
tic value of this special form of percussion will be recognized
at once when it is remembered that, the important functions of
the bladder, rectum, and sexual organs are largely controlled
by centers located in the lower portion of the cord.

The direct application of percussion to the spine is one of
the most powerful means of stimulating the vasomotor centers
and the nutritive functions of the viscera which are controlled
by the splanchnies. The cervical splanchnics which emanate
from that portion of the spine included between the first cervi-
cal and the fourth dorsal segments, control the cireulation of the
heart, stomach, and lungs; the sccond group of splanchnies,
leaving the cord between the sccond dorsal and the second
lumbar, controls the great vascular area of the intestines ; while
the third set of splanchnics, leaving the cord at the second and
third sacral segments, controls the circulation and, through it,
the nutrition and, to a large extent, the functions of the genital
organs.

It is thus apparent that vigorous vibratory movements
communicated to the spine, especially by mecans of hacking
and beating, which act most effectively upon deep-seated struct-
ures, may be the means of powerfully influencing the functions
of all the viscera of the trunk, as well as the genital organs,
though the latter are partly internal and partly external.

Point percussion produces powerful motor effects, induc-
ing vigorous contraction of the muscles to which the nerve
operated upon is distributed. The results produced by point
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percussion are often more marked than those obtained from
faradization, especially in cases in which the excitability of
the muscle is modified by disease.

Therapeutic Applications. — Percussion, especially
spatting and clapping, is much used in connection with hydro-
therapy as a means of promoting reaction after cold applica-
tions to the surface. This procedure ‘is useful in all cases in
which stimulation of the skin is desirable, cither for derivative
eftects or for direct influence upon the skin. It is consequently
useful in all cases of functional inactivity of the skin, as in
jarmdice.

In chronie sciatica, lumbz;go, and coldness of the extremities,
pereussion has a decidedly favorable influence, as also in pas-
sive congestion of the liver and spleen, in which cases it is
employed over the region of these organs. In constipation,
it may be applied over the abdomen as a means of stimu-
lating general pesistaltic activity, and over the sacrum to
stimulate activity ot the lower bowel.

Beating the sacrum is valuable in atony of the bladder and
in impotence or sterility from loss of sexual vigor. The an-
cient Romans practiced whipping of the buttocks for relief of
impotence in man and sterility in women.  Vigorous spanking
has sometimes been employed by libertines for the same pur-
pose; and the writer has met one or two cases in which whip-
ping had given rise to involuntary action of the genital organs
in a boy, and one or two cases in men in which the same effect
was produced by percussion of the lower portion of the back
and upper thighs, thus clearly demonstrating the powerful
influence of this procedure upon the centers of the cord.

ITacking of the spine is especially useful in sclerosis ; and
hacking of the chest, in unresolved pneumonia, adhesions from
chronic pleurisy, and in promoting absorption in cases of
serous effusion into the pleural cavity.
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JOINT MOVEMENTS.

The principal movements included under this head are: —

Flexion, extension, abduction, adduction, pronation, supi-
nation, cireumduction, stretching.

Certain principles which apply to all the different forms of
joint movements must first be considered before describing
particularly the individual movements. The most Important
of these are the following : —

1. Joint movements may be either passive or res/stive. In
passive movements there is simple motion of the joint, effected
wholly by the manipulator, and without any effort on the part of
the patient. In passive movements, the effect is chiefly con-
fined to the joint, involving its articular surfaces, the ligamen-
tous bands by which the joint is supported, and the blood and
lymph vessels connected with it. In resistive movements, not
only the joint but the muscles acted upon, are involved, since
both the patient and the masscur take part in the movement,
the patient resisting the movements which the masseur endeav-
ors to execute, or wice versd.

2. The extent of the movement in passive motion of the joint
should be sufficient to produce a distinct feeling of resistance,
the degree of which will indicate the extent to which the liga-
mentous structures of the joint are acted upon.

8. The degree of resistance employed in resistive movements
should always be carefully regulated to the condition of the
patient’s iissues. Too great resistance is likely to leave the
muscles sore, requiring several days’ rest from treatment, and
perhaps discouraging the patient. Slight soreness, however,
may be expected at the beginning of treatment. This is due
simply to the congestion of the muscle resulting from the

[04]
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afflux of blood, and will be followed by improved nutrition
which will terminate in an increase of strength.

4. In resistive movements, resistance on the part of the
masseur should carcfully follow the movements of the patient
in flexion and extension. The ability to do this well can only
be acquired by careful practice.

5. In case of great feebleness of the muscles, the move-
ments must sometimes be assistive rather than resistive, until
the patient acquires ability to lift the limb, which may some-
times be found lacking at the beginning of treatment, or until
the connection between the will and the museles, which has
been at first interrupted, shall be restored.  Sometimes the pa-
tient fails to contract a muscle through lack of confidence.
Assistive movements made in such a manner as to give the
patient the impression that the movement is effected through
his own volition, will overcome this obstacle with surprising
readiness.

Every experiended gymnast is acquainted with the fact
that when a muscle is once contracted to the extent of its
capacity, much greater foree is required to overcome the con-
traction than the same muscle would have been capable of ex-
erting in contracting against resistance. This fact may be
utilized in the treatment of patients whose muscles are ex-
tremely feeble, the resistance being made by causing the
patient to first flex the limb or extend it, as the case may
be, and endeavor to hold it in position while the manipulator
applies force to change its position.

6. In reséstive movements either the patient or the masseur
may initiate the movement. Usually the patient initiates the
movement, and the operator, the instant the movement starts,
begins to offer resistance, first very slight, but gradually
increasing to the limit of the patient’s strength, then diminish-
ing, so as to allow the completion of the movement on the part
of the patient; that is, the complete extension or flexion, ab-
duction or adduction, supination or pronation, of the limb, as
the case may be. If the muscle is very fecble, the patient
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96 THE ART OF MASSAGE.

should completely extend, flex, abduct, adduct, supinate, or
pronate the limb, before the resistance is begun, the masscur
then making the attempt to exccute the opposite movement,
while the patient endeavors to retain the limb in the posi-
tion in which it has been placed.

7. Patients often need to be taught how to execute a move-
ment, especially those whose muscles have been long at rest.
Sometimes the patient fails to move a limb as requested, be-
cause he contracts both the extensors and the flexors equally
at the same time, producing a trembling oscillation between
flexion and extension instead of a definite movement. This
obstacle must be met by careful training, in which assistive
movements may be at first required.

8. When it is desired to limit the motion to a single joint,
the portion of the limb on the proximal side of the joint—that
is, the side next the body—should be steadied so as to prevent
motion of the next joint above, while the distal part of the limb
is grasped and made to execute the movements required.

9. As a general rule in res/stive movements, the flugers pull
to resist flexion while the Aeel of the hand pushes to resist ex-
tension. The same principle applies to abduction, adduction,
and other movements.

Physiological Effects.—The venous and lymph chan-
nels, especially the latter, are larger in the vicinity of the joints
than in other parts of the limbs, a fact which is doubtless at-
tributable to the great amount of absorption required to keep
the articulating surfaces in perfect working order.  This fact
attaches very great importance to manipulations involving the
joint or its immediate vicinity. On account of it, joint move-
ments and manipulation of the joints are capable of producing
very powerful derivative effects upon heighboring and more
distal parts. Through the direct influence of movements and
massage upon a joint, its nutrition may be modified to a very
marked degree, as the result of the hypereemia induced and the
increased circulation of fluids in the blood and lymph channels.
The influence of movements upon a joint is well illustrated in
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the large finger joints of artisans, especially those who use the
hands in heavy lifting.

Therapeutic Applications.— Joint movements are of
gpecial value in the various forms of chronie joint discase in
which movement is lessened, as in the stiffening which arises
from rheumatism, rheumatic gout, chronic synovitis, and the
treatment of fractures and sprains by complete immobilization.
Joint movements, cautiously employed, may also be of use
in the derivative treatment of an acute inflammatory process
in a neighboring and more distal joint. It should be remarked
that great care is necessary in treatment by the application of
joint movements in neuroses gf the joint, such as are frequently
left after attacks of inflammation arising from injury or other-
wise. LEven the gentlest manipulations are sometimes very
badly borne in these cases. Often derivative friction prac-
ticed upon the joint above and the neighboring soft tissues
will alone be tolerated by these cases until after a very con-
siderable degree of Ymprovement in the nutrition of the parts
and a lessening of the patient’s general nervous irritability
have been secured. It is sometimes necessary to postpone
joint movements several weceks, and perhaps for two or three
months. It is henee highly important that cases of this sort
should be recognized at the outset, as otherwise the patient
is likely to be made worse and, becoming discouraged by
the treatment, give it up. Iydrotherapy and electricity are
almost indispensable in the carly stages of the treatment in
these cases.

Flerion, Frtension, Abduction, Adduction, Supination, Iro-
nation, and Circumduction.— Practically the same principles
govern the application of these several different movements,
The chief points to be considered, in addition to those already
presented, relate to the special mode of exccuting the different
motions for different parts, which may be briefly described as
follows : —

Flexion and Lirtension of the Wrist (Fig. 64).— With the
forearm halfway between supination and pronation, take the
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the large finger joints of artisans, especially those who use the
hands in heavy lifting.

Therapeutic Applications.— Joint movements are of
special value in the various forms of chronic joint disease in
which movement is lessened, as in the stiffening which arises
from rheumatism, rheumatic gout, chronic synovitis, and the
treatment of fractures and sprains by complete immobilization.
Joint movements, cautiously employed, may also be of use
in the derivative treatment of an acute inflammatory process
in a neighboring and more distal joint. It should be remarked
that great care is nccessary in treatment by the application of
joint movements in neuroses gf the joint, such as are frequently
left after attacks of inflammation arising from injury or other-
wise. Kven the gentlest manipulations are sometimes very
badly borne in these cases. Often derivative friction prac-
ticed upon the joint above and the neighboring soft tissues
will alone be tolerated by these cases until after a very con-
siderable degree of mprovement in the nutrition of the parts
and a lessening of the patient’s general nervous irvitahility
have been secured. It is sometimes necessary to postpone
joint movements several weeks, and perhaps for two or three
months, It is henee highly fmportant that cases of this sort
should be recognized at the outset, as otherwise the patient
is likely to be made worse and, becoming  discouraged by
the treatment, give it up. Iydrotherapy and electricity are
almost indispensable in the carly stages of the treatment in
these cases.

Flerion, FErtension. Abdvction, Adduction, Supination, Pro-
nation, and Cireumduction.— Practically the same principles
govern the application of these several different movements.
The chief points to be considered, in addition to those already
presented, relate to the special mode of exccuting the different
motions for different parts, which may be briefly described as
follows : —

Flexion and Frtension of the Wrist (Fig. 64).— With the
forearm halfway between supination and pronation, take the
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patient’s hand as in shaking hands, right to right or left to left.
The other hand should scize the forearm just above the wrist,
In this position, passive movements of both flerion and erten-
sion may be exccuted. The same position is also used for
resistive flexion.

For sesistive extension, the patient’s forearm should be
pronated and the hand of the patient grasped by the masseur
with his opposite hand ; that is, Ieft to right and right to left.
The other hand should steady the arm, by grasping it just
above the wrist (Fig. 65).

Lronation and Supination of the Hund — For passive prona-
tion and resistive supination (Fig: 66), the masscur grasps the
wrist of the patient with his opposite hand (right to left or
left to right), in such a manner that the back of the wrist and
the lower ends of the bones of the forearm fall into the hollow
of his hand, the thick portion of the thumb resting just behind
the lower end of the radius so as to control it. The other
hand is placed beneath the elbow to supp(;rt the patient’s arm,
care being taken not to hold the bones of the forearm so tightly
as to prevent their free movement,

For passive supination and resistive pronation of the hand
(Fig. 67), the masseur grasps the patient’s right hand with his
own right, supporting the arm with his left. 'With the patient’s
arm in pronation, the hand of the masscur should grasp the
forearm in such a way that the palm of his hand will rest upon
the front of the wrist, the fleshy portion of the thumb falling
upon the front side of the lower end of the radius.

Flexion and Litension of the Forcarm (Fig. 68).— The
masseur grasps the wrist of the patient with his corresponding
hand, and with his other hand seizes the arm just above the
clbow and steadies it.

The same grasp serves for cither passive or resistive flevion
or extension, and may be employed for passive pronation and
supination, abduction and adduction, and rotation of the
lumerus. All of these movements, with the exception of
resistive flexion and extension, may be accomplished in mak-
ing the wrist describe a circle,
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Circumduction of the Arm.— The masscur stands behind
the patient, fixes the shoulder with his opposite hand, and
with the other seizes the arm just below the clbow, and
causes the lower end of the humerus to describe as great a
circle as possible without too great resistance. The peculiar
formation of the shoulder joint gives the greatest resistance
at the upper part of the circle.

This same grasp is a suitable one for »esisting the action of
the muscles which pull the arm forward and those which draw
it backward.

Circumnduction may also be performed by standing in
front of the patient and scizing the wrist with the correspond-
ing hand, and the eclbow with the other hand (the patient
sitting).

Backward movements of the arm may be resisted by taking
the hand of the patient with the corresponding hand, and
with the other hand grasping the arm above and behind the
clbow. )

The deltoid may be resisted by placing one hand upon the
shoulder and the other upon the outside of the arm near the
clbow. Tt is most convenient for the masseur to stand behind
the paticent.

Movements of the Ankle (Fig. 69).— The masseur should
sit facing the patient, who sits with leg extended. Seize the
foot with the corresponding hand at the junction of the toes
with the body of the foot, the thumb falling upon the sole of
the foot 5 with the other hand grasp the leg above the ankle.
This grasp is convenient for passice and «active flevion and
eatension, and also efreumduction.  The pressure should be
applied against the distal ends of the metacarpal bones, rather
than upon the toes.

Movements of the Knee Joint (Fig. 70).-——These movements
are usually combined with movements of the hip joint, as follows :
The heel of the patient is grasped by the corresponding hand
of the masseur, while the other grasps the calf of the leg. In
Ppassive movements the limb is simply pushed up, and allowed
to return to extension by its own weight.
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100 THE ART OF MASSAGE.

For passive civeumduction, the assisting hand is placed
upon the top of the knee instead of the calf, the knee being
made to describe as large a circle as possible with moderate
resistance.

In resistive flevion and ewtension of the leg, the leg and foot
are grasped as in movements of the ankle.  Considerable force
must be used by the masseur in resisting extension, which may
be donc either when resting wpon the knee placed upon the
edge of the couch, throwing the body forward, or by standing
with the back to the patient and clasping the hands across the
sole of the foot beneath the instep.

Abduction and Adduction of - the Thighs (Fig. 71).— The
patient lies with the knees half flexed by drawing up the heels.
Abduction is resisted by placing the hands against the onter
side of the knees; adduction, by placing them against the
inner surface.

Resistive Flerion of the Thigh.— The patient draws up the
leg while the masseur makes resistance by placing the hand
upon the anterior surface of the thigh, near the knee.

Joint Stretching.— This is a powerful means of stimu-
lating the nutrition of a joint. Enlargement of the joint has
long been noticed to be a consequence of ““cracking” the fin-
gers. Joint stretching is much practiced by the Turks in con-
nection with the shampooing of the Turkish bath. Stretching
may be applied as follows : —

The A and Shoulder Joints— The patient lying upon
the back, the head and shoulders slightly elevated and the
arms cxtended upward, the masseur stands behind and seizes
the hands of the patient in such a manner that the palmar sur-
faces of the hands are in contact, the thumb of the masseur
passing between the thumb and the first finger of the patient,
while his fingers pass around the fleshy portion of the thumb
and the back of the hand of the patient. The grasp might

~ be describéd by saying that the patient and masseur each

grasps the other’s thumbs with the corresponding hand. A
series of vigorous elastic pulls are made, avoiding sudden
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twitches.  The application of the force applied should be
gradual, the withdrawal sudden.

This movement not only acts upon the joints of the shonlders
and arms by stretching them, but may be a powerful means of
expanding the chest by making the patient inspire while the
masseur stands in a chair behind him and resists the downward
pull of his arms. As before stated, the pull should not be
continuous, but should be intermittent, cach strain lasting
three to five scconds, the patient being allowed to take a breath
during each interval.

The arm and shoulder joints may also be stretched as fol-
lows: The patient lying witl the arm extended at the side, the
masseur, facing the same side, grasps the patient’s hand with
his opposite hand, placing the other hand against the chest close
to the axilla, and pulls with force graduated to the strength of
the patient.

Stretehing of the joints of the legs may be applied by sciz-
ing the foot and pulling in the line of the body. The toe
joints are stretched by pulling cach toe separately.

The Finger Joints.— Flexion, extension, and stretching
movements should be applied to the finger joints especially
in the treatment of cases in which these joints are stiffened
by disease or by improperly treated fractures of the wrist or
forearm, and in writer's cramp.
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MASSAGE OF SPECIAL REGIONS.

In the foregoing pages has been given a careful descrip-
tion of the various procedures employed in massage. I will
now proceed to give more specific directions for the general
and local application of massage in which the various manip-
ulations are combined.

General Massage.— The order of application to different
parts of the body in the administration of general massage
should be as follows : —

(1) Arms; (2) Chest; (3) Legs; (4) Abdomen ; (5) Hips;
(6) Back; (7) Head.

In the application of the different procedures named below,
it should be understood in general that the parts are to be gone
over with each manipulation from four to eight times. For
specific directions respecting the application of each of the
various procedures, the reader is referred to previous pages,
except in the case of such movements as are especially adapted
to particular regions, directions for which will be given as may
be required to make their application plain.

Massage of the Arm.— The several procedures are
applied in the following order : —

1. Friction —light centripetal (193, 199-201, 213-
217).

o

Fulling (244).
Friction — spiral and centripetal (196).
Putrissage, or muscle kneading (248-254).
Rolling (255-260).
Friction — centripetal.
Wringing (261-264).
Friction — centripetal.
[102] ‘
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9. Percussion —hacking (316), spatting (314), beating
(317).

10. Joint movements (343-348) — flexion, extension, ro-
tation, stretching, ete. (355-365, 372-376).

11. Vibration — shaking (303).

12. Stroking (175, 169-172).

In masscing the arm, centripetal friction and fulling are
first applied to the whole arm, beginning with the hand, as
preliminary treatment.  Friction and deep kneading are then
alternately applied in scctions, first to the hand, then the fore-
arm, then the upper arm.  Procedures 5, 6, 7, 8, 9, 11, and 12
are applied to the entire armg joint movements (10) are applied
in succession to the fingers, wrist, elbow, and shoulder; rolling,
wringing, and stroking, from above downward ; friction, from
below upward; percussion, both from above downward and
below upward.  Shaking, or vibration, may be applied simul-
taneously with stretching.

Massage of the Chest.— Order of movements: —

1. Fricetion — centripetal (very light) (203, 222).

2. Fulling (carcfully) (244).

3. Friction.

4. Palmar kneading (266).

5. Percussion — tapping (313), hacking (316), spatting
(314), beating (317), clapping (for very fleshy persons only)
(315).

6. Assistive and resistive respiratory movements (381-
384).

To assist expiration, compress the sides of the chest dur-
ing expiration, or raise the arms outward and upward with
inspiration.

To resist inspiration, place one hand upon the abdomen,
causing the patient to lift it upward by the inspiratory move-
ment, making at the same time a degree of pressure adapted
to the patient’s condition; or a shot-bag may be used instead
of the hand ( Fig. 72).
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To wesist expiration, have the patient breathe through a
small tube (Fig. 72) or through a small opening in the lips.

In massage of the chest, great care should be observed that
the patient breathes properly.  The patient should be taught
the proper mode of chest and waist expansion in breathing

g. 13).  Few women know how to expand the lower part
of the chest. Patients should be made to inspire through the
nose, and to take deep and slow respirations.

Massage of the Leg.— The order of movements is es-
sentially the same as for the wrm, as follows: —

1. Friction — centripetal (1‘)5, 202).

2. Fulling (2-+4).

3. Friction —spiral (196), circular (193), centripetal
(219-221).

4. Petrissage, or muscle kneading (248-254).

5. Rullmg( 55-260).

6. Friction—centripetal.

7. Wringing (261-264).

8. Friction.

9. Percussion — hacking (316), spatting (314), beating
(317), clapping (315).

10. Joint movements (3-43-348) — flexion, extension, ab-
duction, adduction, circumduction, stretching (366-37:2).

11. Shaking (303).

. Stroking (193, 169-172).

Movements 1 and 2 are preparatory 5 3 and 4 are applied
successively to the feet, lower leg, and thigh; 5, 6, 7, and 8
are applied in snceession to the leg and thigh in connection
with 8 and 4; 10 is applied successively to the toes, ankle,
kree, and thigh; 9, 11, and 12 are applied to the whole leg.

The principles laid down in relation to massage of the arm
apply equelly to the leg.

The :nuscular structures of the thigh are so massive in
adults, and especially in very fleshy persons, that they cannot
be so conveniently grasped as in the arm and Jower leg, hence
it is impossible to so perfectly individualize muscles and
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muscular groups in the manipulation. Rolling movements
must, to a considerable extent, be substituted for petrissage.
Special pains must be taken, however, to follow the general
contour of the bones, so as to lift and stretch every muscle,
working especially over.the course of the great vessels which lie
along the inner border of the extensors, and taking care to pull
and stretch the muscular masses away from them on each side.

Massage of the Abdomen.— Order of movements ; —

1. Preliminary movements — deep breathing (441, 461);
inspiratory lifting (444, 445); lifting the abdominal contents
(442).

2. Reflex stroking (3995).

3. Nerve compression (160, 396, 397),

4. Vibration — deep vibration, lateral shaking, circular
shaking (398-400).

5. Percussion — tapping (313), spatting (314), hacking
(316), beating (317), clapping (315).

6. Deep kllcil.dillg-———(“gif:ll kneading of the colon (404,
405); kneading of the colon with the fist ($#06-408); knead-
ing of the colon with the fingers and heel of the hand (4$12-
414); kneading of the colon with the thumbs (409, 410).

7. Mass kneading of the abdominal contents (411).

8. Rolling (415).

9. Fulling (carefully) (420).

10. Petrissage, or muscle kneading (421, 422).

11. Stroking (175, 170).

12. Percussion of lumbar spine and sacrum (315-317).

13. Ilipsraising and knees-scparating  exercises (481,
482).

The twelfth step may be omitted when massage of the
abdomen is employed in conneetion with general massage, as
it is included in massage of the back (4#26), and also the
knees-separating excreise (13), which is included in joint move-
ments of the legs (385 (10), 366-371).

389

The following rules should be carcfully observed in abdomi- 390

nal massage : —
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1. General abdominal massage should not be administered
until two hours after cating.

2. The bladder should always be emptied just before
abdominal massage.

3. In obstinate cases of fmcal accumulation, a coloclyster
(large enema taken in right Sims’s, or knee-chest, position)
of warm water should be administered, the water being allowed
to pass off before treatment.

4. The patient should be taught to relax the abdominal
muscles, and to breathe deeply and regularly during treat-
ment.

5. If the abdomen is very sencitive, apply a hot fomenta-
tion before giving the massage.

6. If the skin perspires very freely, render it firm and
smooth by sponging with cold water.

7. Very ‘‘ticklish” patients require careful education by
avoidance at first of superficial movements.

8. Pain and coldness of the extremities, or depression,
after abdominal massage, is due either to bungling or violent
treatment, or to extreme hyperasthesia of the abdominal sym-
pathetic. In such cases, employ fomentations and the moist
abdominal bandage in connection with massage.

9. It is important in all manipulations of the abdomen to
exercise great care not to excite pain. All movements should
be executed in such a manner as to avoid sudden thrusts, there-
by causing the patient pain or other disagrceable sensations,
as such disturbances create rigidity of the abdominal mus
cles, thus seriously interfering with the effects of the manipu-
lations.

10. In applying massage to the abdomen, the operator
should stand over the patient, so as to aid his hands, as far as
possible, by the weight of his body, taking care, of course, to
graduate the pressure to the requirements of each individual
case.

11. All deep-kneading movements in massage of the abdo-
men should be slower than for other parts of the body, to allow
time for movement of the facal mass,
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Therapeutic Applications. — Abdominal massage is
8o important a therapeutic procedure, and is so much employed
as a special measure of treatment, that the subject is worthy of
further consideration and a more particular description of the
several procedures enumerated, and of the conditions in which
cach is useful. Abdominal massage is useful for the following
purposes : —

1. To relieve chronic constipation.

2. To aid stomach, intestinal, and liver digestion.

3. To promote the absorption of fluids and elimination by
the kidneys in ascites and in cases of deficient renal action.

4. For the removal of abnormal deposits of fat.

5. To develop weak or relaxed muscles.

6. For the replacement of displaced viscera in enteroptosis.
The stomach, general intestinal mass, colon, one or both
kidneys, spleen, and liver when prolapsed may usually be re-
placed by proper manipulations.

7. Abdominal massage is a necessary accessory in the treat-
ment of many forms of pelvie disease. Indeed, in most of
these cases the primary scat of the disorder is the abdomen
rather than the pelvis.

The most common and important-use of abdominal massage
is as a means of relieving chronic intestinal inactivity. The
general causes of constipation, as regards conditions of the
bowels which may be relieved by massage, are the following:—

1. Relaxed abdominal muscles, resulting in prolapse of the
bowels and other viscera, and consequent stasis of the intestinal
contents, with resulting dilatation of the colon. The dilatation
may exist either in the emcum or the sigmoid flexure, or the
entire colon may be affected. In consequence of delay to
evacuate the bowels, the frecal contents often form hard masses,
as the result of the excessive absorption of fluid due to their
prolonged sojourn in the colon.

2. Deficient production of bile, due to an inactive state of
the liver, either as a result of inactivity in the portal cireulation,
or that condition of the liver termed by the French ¢ hepa-
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tism,” in which there is some local functional derangement.
This condition, commonly spoken of in this country as ‘‘tor-
pidity ” or * biliousness,” is one in which the liver fails to
perform its work effectively in destroying ptomaines which are
received in the food or are formed in the alimentary canal, or
to convert into less toxie forms the leucomaines, or tissue
poisons, normally developed in the system and prepared by the
liver for climination by the kidneys. This condition is com-
monly present in rheumatism, gout, and the various conditions
included under the term ¢t urie acid diathesis.”

3. Deficient activity in the nerve elements supplying the
intestines and controlling the refléxes by which peristalsis is
maintained, the contents of the bowels moved along the
intestine, und the normal diurnal rhythm maintained whereby
the residunm reaching the lower part of the colon is regularly
discharged from the body.

The immediate indications in relation to the removal of
these causes, so far as massage is effective to accomplish it, may
be enumerated as follows : —

1. Increase of glandular activity by an increase of the
activity of the blood current in the portal vein, and stimulation
of the abdominal sympathetic ganglia, the splanchnics, and
Meissner's and Auerbach’s plexuses, the nerve mechanisms
which control the motor, vascular, and sccretory functions of
the intestines.

9. Increase of peristaltic activity through a stimulation of
the nervous reflexes by which this activity is maintained,
and by an increased outflow of bile from the liver, the
natural laxative by which rhythmical peristaltic activity is
promoted.

3. Relief of passive congestion of the portal system and of
the viscers under the influence of this branch of the circulatory
system, especially the liver, spleen, stomach, and intestines,
thus aiding the return of these structures to a normal state and
a consequent restoration of their functions.

4. Mechanical dislodgment of the contents of the colon.
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5. Development of the abdominal muscles, thereby in-
creasing intra-abdominal tension, which favors expulsion of the
intestinal contents.

6. Replacement of displaced viscera.

Not infrequently — in the majority of cases, in fact — all of
these indications are found coincidently present.

The procedures offered by massage by which these indica-
tions are best met, are the following : —

1. v stimulate the nervous vefleres, and hence the peristaltic,
glandular, and vasenlar activitios, wnder control of the abdom-
inal sympathetie,

This may be accomplished by employing the following
measures § —

(1) Boflewe Stroking.— With the ends of the fingers, make
very light strokes in a circular or semicircular direction ahout
the umbilicus. Begin very close to that point, gradually
extending outward, then return and repeat.  Also make
vertical strokes along the sides in the mammary line, and
parallel with the rectus muscle.  Strokes may also be made
over the fourth, fifth, and sixth ribs at the sides of the chest,
In sensitive persons, one-sided contraction of the abdominal
muscles or a twitching at the epigastrium will be noticed as
the result of the so-called abdominal and epigastric reflexes.
This procedure is strongly exciting ; some patients are not able
to endure it.  The profound reflex effect produced in patients
who are very sensitive, or * ticklish,” is evidence of the strong
influence of this procedure upon reflex nervous activity.

(2) Nevve Compression (Figs. 35, 76).— The stomach and
the intestines are direetly controlled by the solur pleaus and
the lumbar ganglie of the sympathetic. The solar plexus is
at the epigastrium, just below the lower end of the sternum.
The chief lumbar ganglia are situated on each side of the
umbilicus, about two inches from it. Pressure upon these
ganglia has a marked stimulating cffect, becanse they send out
energetic nerve impulses into the parts which they supply,
which include not only the stomach and the intestines but all
the abdominal viscera.
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It should be remembered that these nerve masses lie beneath
the abdominal contents, resting upon the bodies of the verte-
bree. It is hence necessary to make a considerable degree of
pressure in order to reach them. The tips of the fingers, being
placed upon the points indicated, should be carried directly
back toward the spinal column, the patient in the meantime
being directed to take first a full breath and then to exhale as
completely as possible. This diverts the mind of the patient
from the procedure which is being executed, and also dimin-
ishes the abdominal tension, thus making it less difficult to bring
pressure to bear upon the posterior wall of the abdominal cavity.

With patients who are extremely fleshy, and in cases in
which the abdomen is greatly distended with gas, this pro-
cedure can be executed only in a very imperfect manner.

The position of the patient is a matter of great.importance.
The shoulders should be slightly raised and the knees well
drawn up, the legs being supported, so that the anterior
abdominal wall shall be relaxed as much' as possible.  The
patient’s hands should be by his side, and all the muscles of
the body in a state of rest.  Only gentle pressure should be
employed, and the application should be continued only two or
three seconds at each point.  In many cases it will be found
that extreme sensitiveness exists at the points indicated,
which is evidence of an excited or hyperwesthetie state of the
abdominal sympathetic. Continuous gentle pressure may be
beneficial, even in these cases, however, acting as in other

“cases of abnormal nerve sensibility, as chronic sciatica, by

setting up a series of vital activities which result in the restora-
tion of the nerve to its normal condition.

(3) Vibration.— (a) Strong vibration applied to the abdomi-
nal contents has been shown to be one of the most powerful
means of stimulating the nervous reflexes, circulation, glandular
activity, and peristalsis, which can be employed for this part
of the body. Either one or both hands may be used. The
flat palm of the hand is applied to the surface, with the arm
extended, and fine vibratory movements are executed in such
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a manner as to throw the whole abdominal contents into vibra-
tion. The same movement, which consists of a sort of trem-
bling, as elsewhere described, may be beneficially applied to
the liver (Fig. 55).

(h) A more vigorous shaking movement is communicated
to the abdominal contents by making intermittent pressure
either with one hand, or with one hand reinforced by the
other, or by both hands-in alternation, the movements being
made with sufficient rapidity to produce a decided motion of
the abdominal contents. The cffect of this procedure is very
marked in cases in which the abdominal walls are considerably
relaxed. » .

(«) A third method of applying shaking is by placing the
palm of the hand upon the abdomen, the arm slightly flexed,
then making a rapid rotary movement without allowing the
hand to slide upon the surface. The direction of the move-
ments is alternated, half a dozen in one direction and then an
equal number in the opposite direction.

(4) Lercussion.—This is unquestionably the most powerful
of all the stimulating means which can be applied to the
viscera through the abdominal wall.  All the different modes
of percussion, viz., tapping, spatting, clapping, hacking, and
beating, may be usefully employed.  The mode of executing
these movements has been elsewhere indicated.

9. To produce mechanical effects by means of which stasis
of the intestinal contents may be orcrcome and accumulated
Sieeal matter dislodyed at the same time that the eirenlatory and
glandular activities are stinadated.

For this purpose deep kneading is especially to be recom-
mended.  This may be accomplished by a number of differ-
ent procedures : —

(1) Digital Kneading (Fig. 77).— Standing face to the
patient’s feet, and with the fingers very slightly flexed, place
the finger tips, the hand being reinforced by the other hand
placed above it, upon the abdomen, low down upon the right
side. Crowd the finger ends backward, pressing with as much
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force as possible without giving the patient much inconven-
ience, against the cecum. Carry the hand upward in the direc-
tion of the ascending colon as far as permitted by the ribs.
Repeat the movement four or five times. Execute similar
movements on the left side, beginuing above instead of below,
pressing the fingers upon the abdominal wall at a point
close under the ribs on the left side. Carry the hand down-
ward, turning toward the median line at the conclusion of
the movement, so as to follow as closely as possible the course
of the sigmoid flexure of the colon.

In cases in which it is believed that a considerable amount
of fwecal matter exigts in the colopn, the procedure should be
somewhat different. It should begin with the left instead of
the right side, and instead of placing the hand at the start close
under the ribs, it should be pressed down at a point two or
three inches above the point at which the movement termi-
nates.  After two or three movements starting at this point,
the hands should be carried a little farther upward, the strokes
repeated as before, and the hand carried at ecach stroke down
to the lowermost point which can be reached.

After doing the left side in this manner, exceute the same
movements upon the right side, beginning at a point just helow
the ribs instead of at the lower end of the cvecum, and gradu-
ally increasing the length of the stroke from below upward
until the lower end of the cmcum is reached. The above
movements may be advantageously repeated with the patient
lying in the right or left Sims position, the left side for the
ascending colon, and the right side for the descending colon.

(2) Auecading with the Closed Fist (Fig. 78).— With the
closed fists used in alternation, work along the whole course of
the colon, beginning at the lower end of the cecum, directing
the movements upward to the lower horder of the ribs on the
right side, following the oblique border of the ribs to a point
midway between the umbilicus and the sternum, at which the
median line is crossed ; then down on the opposite side, end-
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“ing at a point close to the pubic bone, and just to the left of the
median line.

It should be remembered that the colon lies much deeper
at the sigmoid flexure than at any other portion of its course,
so that in order to reach the lower part of the colon it is neces-
sary to press the hand in as deep as possible without giving
the patient too much inconvenience. The movements must be
directed with great care and deliberation.

The vate of movement should not be more than thirty per
minute, or two seconds for each hand. Care should be taken

not to release the pressure upon the bowels with one hand until
the other hand has been placed in position just in advance and

close to it.  Care must also be taken to follow the curves of the
colon,

In the directions given above, the colon is supposed to be
in normal position. This is by no means always the case,
however.  In the majority of women who have worn the
ordinary dress, and in nearly all elderly wonen, the colon will
be found more or less prolapsed. The prolapse usually
involves chiefly the central portion of the colon, as this por-
tion is more easily displaced than the points of junction of the
ascending and descending colon with the transverse portion.
The case shown in Fig. 95, a photograph of which was sent
to the writer by Professor Meinert, of Dresden, Germany,
will give a good idea of the unnatural conditions often found
in these cases.  Many cases equally bad have been encoun-
tered by the writer. A fairly correet idea of the location of
the colon may be obtained by noticing the contour of the
abdomen when the patient is placed in a sitting or standing
position. The colon may be considered as Iving along the line
of greatest prominence.  This may be observed with the patient
standing or sitting, and marked with a soft sketching pencil
or a bit of cotton moistened with tincture of iodine.

(3) Kneading with the Thumbs (Fig. T9).— With the fin-
gers behind and the thumbs in front, grasp the loin on cach
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gside between the thumb and the fingers. The right hand
should thus grasp the lower end of the csecum, while the left
hand grasps the upper part of the descending colon just be-
neath the ribs. Movements are then exccuted in an upward
direction with the right hand, and a downward direction with
the left hand, the operator facing the patient’s feet.

In thin persons the ascending and the descending colon can
be more efficiently manipulated in this way than in almost any
other, as at least some portion of the intestine may by this
procedure be actnally seized between the fingers and the
thumb, and the contents forced along. When the colon is
loaded with faecal matter, thumb kneading, as well as fist and
palmar kneading, should begin near the ribs on the right side,
and as low down as possible on the left side, working grad-
ually downward and upward respectively, in such a manner
as to clear the way.

(4) Mass Kneading (Fig. 80).— Still another procedure
which is of value in abdominal massage, is what may be
termed ‘‘mdss kneading,” in which the operator endeavors
to seize the abdominal contents with both hands, manipulating
them precisely as a baker does a mass of dough, the fingers
of one hand being used in opposition to the heel of the other
hand, and the abdominal contents kneaded and manipulated
between the two hands. In this procedure the heel of one hand
of the manipulator operates upon the side of the patient near-
est Lhim, while the fingers of the other hand operate upon the
tissues of the opposite side. Mass kneading is only applicable
to cases in which the abdomirfal walls are considerably relaxed.

(5) Palmar Kneading.— Two movements, both of great
value, may be executed with the heel of the hand, as follows : —

(2) Describe a circle about the umbilicus, the hands being
used in alternation, the heel of one hand moving up on the
right side, and the other moving down on the left side, the
stroke on the left side being made to slightly overlap thaf of
the right side. This acts especially upon the small intes-
tines, . '
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(b) Starting at the lower end of the ascending colon, work
the whole colon with the heel of the hand, carefully following
its direction from the cacum to the sigmoid flexure, one hand
assisting the other by supporting the tissues to prevent over-
stretching the skin. Or, knead the ascending colon with the
heel of the hand, the transverse colon with the ulnar side of the
hand, and the descending colon with the tips of the fingers.
This method obviates the necessity of changing the position of
the body during manipulation.

~ (6) Rolling.— When the abdominal walls are considerably
relaxed, they may be gathered between the hands placed par-
allel with the body, one on cach side, and thus compressed,
rolled, and shaken, together with the intestinal contents. Care
must be taken to include the abdominal contents—not simply
the skin and subcutaneous tissue or a mass of subcutaneous fat.
The patient’s position must be such as to secure very thor-
ough relaxation of the abdominal muscles in order to make this
procedure effective.

(1) MMassage of the Gall Bladder.— The movement of the
bile from the liver toward the intestine may be assisted, and the
liver be gently manipulated, by applying pressure with the left
hand as follows: The operator, standing by the left side of the
patient, places the left hand at the lowermost border of the ribs
of the right side; a stroking movement is then executed along
the lower border of the ribs of the right side in the direction of
the epigastrium, the fingers being crowded up under the ribs as
high as possible or until the lower border of the liver is felt.
In this way it is possible to reach the gall bladder, and to
facilitate the discharge of its contents into the intestine. The
bile being a natural laxative, this is one of the most effective
means of stimulating peristaltic activity.

Care should be taken to place the patient in such a posi-
tion as to completely relax the abdominal muscles, and he must
be made to take long, deep inspirations during the proeedure,
so as to prevent, so far as possible, spasm of the shdeminal
muscles.
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3. To Strengthen the Abdominal Muscles.

Massage alone is not suflicient as a means of developing
the abdominal muscles, as is the case with all muscular struct-
ures. They must be brought into voluntary action by proper
gymnastics, for which the Swedish gymnasties and the man-
ual Swedish movements, or medical gymnastics, afford the
most effective means. The application of eclectricity, particu-
larly of the sinusoidal current, is the most eflicient of all modes
of passive exercise. This current, used with slow alternations,
brings the muscles of the abdomen into vigorous contraction
without producing pain or other s¢nsation than that of motion.
Much, however, can be accomplished by massage. The fol-
lowing procedures are the most effective : —

(1) Kneading.— As with other muscular structures, knead-
ing is the most effective of the procedures afforded by massage,
for stimulating development of the abdominal museles. Both
superticial kneading, or fulling (244), and deep kneading, or
petrissage (248-254), may be employed.

() Apply fulling movements to the whole abdominal sur-
face, working up and down in the direction of the recti
muscles, and in cireles about the umbilicus.

(3) In deep kneading, or petrissage, of the abdominal mus-
cles, care should be taken, as in other regions, to include the
individual muscles or groups of muscles in the grasp of the
hand, as far as possible.  The reet and the erternal oblique are
the only muscles readily accessible to the hand. The outline
of these muscles may be casily discerned by causing the patient
to raise the head by forcible effort; and without the assistance
of the arms.  Forcible contraction of the recti muscles causes
the external oblique to bulge at the sides, showing the outline
of both scts of muscles. When the abdominal muscles are
thoroughly relaxed by proper position, and in cases in which
they are especially in need of this form of treatment, the recti
muscles can be quite easily grasped and manipulated individ-
ually. The external oblique is less easily managed, but by a
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painstaking effort the whole muscle can be subjected to a thor-
ough manipulation.

A very effective mode of masscing the recti muscles is to
causc the patient to raise the head (Fig. 81); then, with both
hands placed upon the abdomen in such a manner that the
thumbs rest upon the recti, the operator facing the patient,
the muscles are rapidly manipulated by the thumbs, working
from below upward.

In some patients these manipulations are apt to produce
excoriations of the skin in consequence of its thinness.
This is especially the case when the skin becomes moist by
perspiration.  To obviate tlds difficalty, the surface should be
well Jubricated with cacao butter or talcum powder.

LReplacement of the Abdominal  Viscera.— This is neces-
sary in many cases of abdominal massage, as a preliminary
procedure. It is especially required in women, since in
the majority of invalid women some of the viscera are almost
certain to be found displaced.  The stomach is displaced from
two to five inches below its normal position in nineteen out of
twenty of all adult civilized women who have worn the conven-
tional dress. A movable, or floating. right kidney is to be found
in at least twenty-five per cent of women who are likely to
require abdominal massage.  The liver is also not infrequently
found displaced. The methods employed in replacing the
various viscera are given elsewhere (439-450).

Massage of the Hips.— With the patient lying upon
the back, the manipulations are applied to the fleshy portions
of the hips, or the buttocks, the scveral procedures being
administered in the following order: —

1. Light centripetal friction (193).

2. Fulling (244).

3. Circular friction (195, 203).

4. Potrissage (248).

5. Palmar kneading (266).

6. Centripetal friction.
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7. Nerve compression along the sacro-iliac synchondrosis
(junction of sacrum with iliac bones) and over the sciatic nerve
(Fig. 35).

8. Percussion — hacking (316), spatting (314), beating
(317), clapping (315).

9. Stroking (175).

Massage of the Back.— The patient lies upon the face,
the forehead resting upon the crossed hands, the elbows well
raised from the sides so as to spread the scapula and uncover
as much of the back as possible: —

1. Centripetal friction (193).

2. Fulling of the neck, shoulders, sides, and loins (244).

3. Friction —circular (195), centripetal (193).

4. Deep kneading — palmar kneading, or rolling, above the
scapulee (Fig. 53); digital kneading, following the ribs (292);
palm kneading up and down the spine (288, 291, 294) ; digi-
tal knecading of the spine (Fig. 54) (287, 289, 290, 293).

5. Nerve compression (156); spine stretching (427).

6. Percussion of spine and sacrum— tapping, hacking,
slapping, beating, clapping (313-317).

7. Friction (alternating with kneading, as above) (228).

8. Stroking (175, 1%0).

Spine stretching may be applied in one of the following
ways: —

1. Suspension by the head or the head and shoulders.
By means of an improved form of apparatus which the writer
has had constructed, and has used for several years, the tension

upon the head and shoulders may be separately determined
and proportioned with accuracy.

2. The patient lying upon his face, hips and chest sup-
ported by pillows, his head is strongly flexed by the masseur
over the end of the couch.

3. The patient sitting with legs extended horizontally, leans
forward while the attendant flexes his head strongly forward.

Massage of the back is a very agreeable procedure for
most patients. The skin of the back is but little sensitive,
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and will bear the employment of considerable force. Percus-
sion of the spine is one of the most powerful means of affect-
ing the deep-lying nerve centers, and affects not only the spinal
centers but, reflexly, the sympathetic centers also, and through
the splanchnics, jnfluences the circulation in the stomach and
intestines. Pain in the spine is most often due to hyperwsthe-
sia of the abdominal sympathetic, but is often due to an@mia
which may be present, or the result of spasm of the vasomotor
centers, having its origin in sympathetic irritation. The pain
usually disappears under treatment when the force employed
is graduated with sufficient care. Fomentations applied daily
and the moist, or so-called heating, compress worn at night
are necessary adjunets to massage in cases in which there is much
tenderness of the sympathetic. Pain in the sacral region may
be due to reetal, ovarian, or bladder disease. Pain in the lum-
bar region is usually due to hyperaesthesia of the abdominal
sympathetic. Puin in the dorsal region originates in irritation
of the solar plexus.

Massage of the Head.— Massage of the head and neck
is not usually included in general massage, but may often be
advantageously added to the general manipulations as a means
of quieting any slight excitement which may have been pro-
duced, and leaving the patient in a restful state. Head
massage is especially valuable for the relief of headache, neu-
rasthenic pains, baldness, the dullness and other uncomforta-
ble scnsations resulting from loss of sleep, cerebral anazmia,
neuralgia, and migraine.

The procedures which I have found most useful are the
following, usually employed in the order given : —

1. Digital kneading, from forechead to occiput (Fig. 83)
(%68).

2. Hacking (316), from before backward.

8. Chucking (Fig. 45), one hand placed upon the forehead
or the side of the head, the other opposite.

4. Tapping (313).

5. Hacking.
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6. Head rolling, flexion, and twisting, both active and
passive, repeated four to eight tires.

7. Stroking from vertex to base of skull, down back of
neck, and along the submaxillary groove.

8. Vibration — shaking (303).

9. Pressure.

10. Hypnotic stroking (189).

In cases of great immobility. of the scalp (a ¢ hidebound ”
condition), when necessary, a better hold of the scalp may
be obtained by grasping the hair between the fingers close to
the roots. Care should be taken, however, not to give so great
latitude to the movements as to”produce unpleasant sensa-
tions from pulling the hair.

Neck Massage.—The purpose of neck massage is to
withdraw blood from the brain. The circulation in the brain
is so directly affected by the breathing movements that it is
especially important that respiration should receive attention.
The patient should sit with the head well raised, the arms ex-
tended downward as far as possible, so as to expose the neck to
the fullest extent, and should be made to execute deep breath-
ing movements for a few times before the manipulations are
begun, so as to insure full respiration, and to distract his
attention from the manipulations. The strokes should be
made at the same time with inspiration, and with both hands
simultaneously, except in cases in which the throat is so
sensitive that irritation of the larynx and coughing result from
compression of the larynx between the fingers or thumbs of

‘the two hands, when the strokes should be made in alternation.

Hiflinger's Method.— Massage of the neck may be applied
in several ways. The following is known as IHoftinger's
method (Fig. 84): The patient sits upon a high scat, the oper-
ator standing behind. The hands are brought in contact with
the neck in such a way that the little fingers fall into the groove
beneath the jaw. The hands are then made to move down-
ward, the arms rotating inward at the same time, the ends of
the fingers pressing upon the jugular veins. After a few
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strokes over the anterior portion of the neck, similar strokes
arc made with the thumbs over the back part of the neck.
The deep breathing should be continued during the manipu-
lation.

Hoflinger employs only manipulations of the anterior por-
tion and sides of the neck. Experience has led me to employ
also manipulation of the back part of the neck, extending from
the occiput down on either side of the ligamentum nuchs to
the vertebra prominens. This manipulation powerfully influ-
ences the cervical sympathetic, and is of very great value in
cases of occipital headache a.nd the * neckache” so common with
neurasthenics.

Gerster’s Method. — Massage of the neck may also be
applied from the front— Gerster’s method (Fig. 85). With
the fingers extended and held close together, the palm upward,
the little fingers are applied to the neck just below the ears.
The hands are then moved downward and rotated inward,
80 that the tips of the thumbs fall on each side of the larynx.
Friction is thus applied in such a manner that the fingers com-
press and empty the external veins, while the thumbs press
upon the internal jugular veins.

In the case of children or persons with very small necks,
the thumb may manipulate the front part of the neck while the
fingers are applied to the back of it (Fig. 86).

Author's Method.—T1 employ hacking and fulling, as well as
friction, and direct my manipulators to apply the following
procedures in the order given :—

1. Gentle fulling of the skin of the neck (244).

2. Friction of the anterior portion of the neck (£33 or
435).

3. Friction of the back of the neck (434).

4. Percussion — gentle tapping (313) and hacking (316)
of the back of the neck from occiput to vertebra prominens.

5. Stroking from the forchead backward and down the back
of the neck, and from the vertex downward and over the ante-
rior portion of the neck.
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Neck massage is an extremely useful procedure for the
relief of insomnia and cerebral congestion, and is often effective
in cases of migraine and other forms of headache. Some cases
have been reported in which non-cystic enlargement of the thy-
roid gland has been improved by neck massage.

Replacement of the Abdominal Viscera.— Glen-
ard, of France, first called attention to the great mischief aris-
ing from the condition which he terms enteroptosis, or prolapse
of the viscera of the abdomen. A careful study of the subject
for the last ten years has convinced the writer that displace-
ments of the stomach, colon, kidneys, spleen, and liver are re-
sponsible for a much greater number of symptoms than is
generally supposed, and is the real cause of suffering in a large
proportion of cases, especially in women, which Liave been treated
with little or no benefit for supposed disorders of the pelvis.
The accompanying cuts (Figs. [1]to [11]) illustrate a few of
the many cases of visceral prolapse which have come under
the writer's observation within the last ten years. Fig. [1]
represents a case in which the right kidney had become so dis-
eased in consequence of its prolapsed condition that its re-
moval by a surgical operation was nccessary. In operating
for its removal, it was found to contain a calculus weighing
more than four ounces. This was a case in which massage

~would have been unavailing ; but it would have been a

measure of great value, had it been employed a few years
earlier.

Figs. 87 to 95 illustrate the causes of visceral prolapse, and
will suggest the means necessary to aid recovery in these cascs,

and the advantages which may be derived from massage.

Gastric neurasthenia certainly owes many of its distressing
symptoms to disturbance of the abdominal sympathetic result-
ing from displacements of the sort referred to. 1 have found
the following the most effective means of replacing the abdom-
inal contents, as 8 whole, and restoring the viscera to their
normal position : —
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PLATE XXXIIL — Visceral Displacement.
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The patient lies upon the couch with the head, not the
shoulders, clevated, and with the knees well drawn up so that
the abdominal wall shall be as thoroughly relaxed as possible,

First of all, the patient is made to take several deep breaths,
care being taken to see that the abdomen is expanded well with
each inspiration (Fig. 73). In women the reverse is likely to
be the case. ’

The next proceeding is to lift the entire intestinal mass as
follows (Fig. 75): The masseur stands with his right side to
the patient, facing the patient's feet, and places his hands one
in cither groin, the hands resting upon their ulnar borders
(little fingers), and having the direction of Poupart’s ligament.
The hands are made to move slowly upward, the ulnar borders
being at the same time crowded as deep as may be into the
pelvis so as to grasp as much as possible of the abdominal con-
tents, which are then drawn forcibly upward.

Shaking and rolling movements arc valuable as a pre-
liminary measure, or used in alternation with the lifting
movements, as a means of loosening up, so to speak, the ab-
dominal contents, to prepare them for gliding easily into their
normal positions. The lifting movements should be executed
in alternation with rolling or shaking movements, from three
to six times.

Inspiratory Lifting (Fig. 74).—1 was led to adopt this
means of lifting the abdominal contents by a series of studies
for the purpose of noting the influence of respiration upon
intra-pelvic pressures. I observed that the ascent and descent
of the uterus in respiration may be greatly increased by mod-
ifying the inspiratory and expiratory movements. For example,
by directing the patient to take a deep breath and then asking
her to force the breath downward, it was noticed that the pelvic
contents were forced downward to a notable extent; while by
causing the patient to completely empty the lungs, and then, with
the glottis closed, to make a forcible inspiratory effort, the pel-
vic and abdominal contents were made to ascend in a very
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remarkable manner. In onc instance it was noted that the
uterus, which lay quite low in the pelvis, was drawn up more
than an inch with each respiratory effort.

Inspiratory lifting is administered thus: The patient lying
upon the back, with the hands at the side, so as to relax the ab-
dominal muscles as much as possible, she is directed to take first
a full breath, breathing as deeply as possible, then to completely
empty the lungs. Then, instead of drawing in the breath as
usual, the glottis is closed, and a strong inspiratory effort is
made without the admission of air. By this method the whole
inspiratory force is used in lifting the abdominal contents. In
this movement the patient should be made to expand the chest,
both the upper and the lower parts, as much as possible, as it
is desired to suppress the action of the diaphragm so far as can
be done voluntarily, while bringing into most active play those
muscles of inspiration which act upon the ribs. This not only
produces a powerful upward draft upon the abdominal con-
tents, but at the same time enlarges the waist, and makes room
for the viscera, so that their ascent is facilitated.

At the same time that the patient executes inspiratory
lifting (444, 445), the abdominal contents should be lifted
from below with the hands, as directed above. The patient
should not be allowed to refrain from breathing more than ten
or fiftcen seconds. During this time, however, from three to
five vigorous inspiratory liftings may be made. Then the pa-

“tient may be allowed to take a few ordinary respirations, and

finally a deep inspiration, followed by a complete expiration
and a renewal of the inspiratory lifting. Repeat with the
patient in the knee-chest position. This procedure is of special
value in connection with pelvic massage.

Replacement of the Stomach (Fig. 96).— To accom-
plish this, lifting of the abdominal econtents (442) is first exe-
cuted ; then the operator, standing upon the right side of the
patient and facing the side, places his right hand upon the left side
of the abdomen in such a way that its ulnar border is in contact
with the skin and lies in a transverse direction. With the fingers
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slightly flexed, the hand is first pressed backward, then carried
upward and toward the median line in such a way that the tips
of the fingers will sweep along the inferior bhorders of the false

ribs, the movement cnding at the epigastrium. The hand -

should be held at this point while the patient is asked to exe-
cute a deep breath ; the procedure is then repeated.

Replacement of the Right Kidney (Fig. 97).— Dis-
placement of the kidney is always associated with displacement
of the stomach and bowels, hence lifting movements (442) and
movements for the replacement of the stomach (446) should be
cwployed in conncction with those for the replacement of the
kidneys.

To replace the kidney, after making movements to replace
the stomach and bowels, the operator proceeds as follows:
Standing upon the right side of the paticnt, the fingers of the

left hand are placed behind, while those of the right are placed’

upon the abdomen; and by movements of the two hands the
location of the kidneys is determined. While gently pressing
the kidney upward, the patient is asked to take repeated deep
breaths.  With each exhalation, an effort is made to press the
kidney up under the ribs of the right side by gentle pressure.
As it moves upward and approaches its position, the right hand
is shut, and the closed fist is made to follow the kidney and
hold it in position while the patient makes a number of deep
respirations.

Replacement of the Left Kidney and Spleen.—
The method employed is precisely the same as that for the
replacement of the right kidney, except that the operator stands
upon the patient’s left side, and places the fingers of the right
hand behind, manipulating the displaced organs with the left
hand. .

In all cases of enteroptosis, a proper abdominal bandage
must be applied after replacement of the prolapsed viscera, and
means must be employed for strengthening the abdominal mus-
cles,— gymnastics, massage, and proper applications of elec-
tricity, especially the sinusoidal current.
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Massage of the Stomach (Fig. 96).— This is one of
the most important applications of massage. Itsobjects are:—

1. To aid digestion by stimulating motor activity.

2. To aid digestion by increasing glandular activity.

3. To empty the stownach mechanically.

4. To restore the prolapsed stomach to its normal position.

The most important procedures to be employed are : —

1. Abdominal massage (389).

2. Standing upon the right side, and with the back to the
patient, place the right hand upon the left side of the abdo-
men opposite the umbilicus; with the fingers extended and
close together, press the ulnar border of the hand backward,
at the same time carrying it upward with a vibratory move-
ment. Following along under the ribs of the left side, con-
tinue the movement upward to the epigastrium. At this point,
before releasing the tissues, place the tips of the fingers of the
left hand so as to support the tissues at the point to which
they have been lifted by the movement of the right hand, mak-
ing firm pressure ; then withdraw the right hand and repeat
the movement. Continue for three or four minutes. If it
is desired to empty the stomach, carry the strokes across
the epigastrium and along under the lower border of the ribs
of the right side.

3. When the object is to aid digestion, combine with these
movements deep breathing movements (441) and inspiratory
compression, obtained by having the patient take a deep
breath and hold it for a few seconds while strongly contracting

‘the abdominal muscles.

4. In cases of extreme prolapse of the stomach, in which
patients suffer from flow of bile into the stomach, replace the
abdominal viscera with the patient in the knee-chest position,
standing with the back to the patient’s head, grasping the ab-
domen near the pubic bone, and lifting toward the chest.

Firm compression of the stomach is an efﬁcxent means of
suppressing vomiting and hiccough.

Massage of the Liver (Fig. 98).— This procedure is of
great value in chronic cases of catarrhal jaundice, gallstones,
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and in numerous cases of so-called torpid liver, and is, in fact,
valuable in all cases in which massage is indicated as a means
of securing general improvement in nutrition, as in chlorosis,
an®mia, emaciation, and impaired digestion. Increased activ-
ity of the liver aids digestion, and promotes especially the fat-
making processes and blood formation. Massage of the liver
is contra-indicated in cancer of the liver, in acute attacks of
hepatic colic, in cases of acute gastro-duodenitis, and in
hepatic abscess.

The method of procedure is the following, the patient’s
knees being well drawn up and the shoulders slightly raised,
so as to completely relax the?abdominal muscles: —

1. Deep breathing with arm raising, four to eight times.

2. Abdominal massage (389). Whatever aids the portal
circulation will assist the liver.

3. Tapping (313) over the entire region of the liver (Fig.

31), best executed with the patient lying on the left side, which

renders it possible to reach the liver behind as well as in front.

4. Fulling (244). '

5. Kneading. Standing at the left side of the patient,
place the left hand behind the liver, against the lowermost ribs
of the right side, and with the other hand stroke and knead the
liver by pressing up underneath the ribs on the right side.
When in normal position, the liver lies half an inch above the
lower border of the ribs. The direction of the strokes should
be from the loin along and beneath the inferior border of the
ribs to the epigastrium, and across to the opposite side.

6. Hacking (316) over the liver.

7. Spatting (314).

8. Deep vibration (jarring) (302).

9. Inspiratory compression. Have the patient take a deep
breath, and then contract the abdominal muscles as firmly as
possible while holding the breath. Compression with the hands
may be made over the region of the liver at the same time.

10. Laughing exercise, consisting of the syllable ¢‘ha”
uttered in an explosive way, and up and down the scale.
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Massage in Diarrhoeea.— Abdominal massage is of very
great value in certain cases of chronic diarrheea. Of these,
two very distinct classes are bencfited by massage, each requir-
ing, however, a different mode of application. In cases in
which undigested food substances are passed soon after eat-
ing, indicating excessive peristalsis, with deficient activity of
the digestive fluids, abdominal massage should be applied for
half an hour a short time before each meal. In cases in which
the diarrheea is due to intestinal catarrh, resulting from dilata-
tion of the stomach, whereby the food is retained in the stomach
for so long a time that fermentation takes place, causing irrita-
tion of the intestinal membrane when the fermenting food
substances at last find their way out of the stomach, massage
of the stomach (451) should be applied soon after eating, or
within an hour after each meal.

General massage, especially massage of the shoulders and
back, should be combined with abdominal massage in these
cases, and massage should be employed at least once daily.
Ordinarily, manipulation of the abdomen for ten or fifteen
minutes is sufficient when the application is made after meals.

Pelvic Massage.— This form of massage, first introduced
by Major Thure Brandt, a Swedish gymmast, in 1874, has been
variously modified by different physicians who have taken up
its employment since the favorable reports of Brandt, especially
Norstrom, of Stockholm, Jackson, of Chicago, and Bunge, of
Berlin. The method of Brandt and Norstrom consisted chiefly
in supporting the uterus with one finger placed in the vagina
and behind the cervix, then making intermittent pressure with

‘the other hand placed externally over the fundus, the uterus

being compressed between the two hands. Jackson added
gentle manipulations of the abdominal walls, and Bunge ex-
tended the manipulations to the abdomen.

Pelvic massage concerns the following organs : —

1. The uterus.

2. The uterine appendages— ovaries, Fallopian tubes, broad,
round, and other ligaments.
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3. The vagina, in cases of rectocele and cystocele.

4. The rectum, in cases of prolapsed and relaxed rectum.

5. The prostate in men; sometimes, also, the bladder, in
cases in which it is atonic,

6. The coceyx, in cases of coccygodynia, in both sexes.

Pelvic massage should never be undertaken by any person
who is not a qualified and experienced physician. The success
of this procedure depends, first, upon a correct diagnosis; and
secondly, upon special aptitude on the part of the masseur.

It is scarcely possible for a person to become proficient in
this special application of massage without personal instruction
from some one who has by lodg experience become skilled in its
employment and in the selection of cases to which it is adapted.

It is hoped, however, that the student may obtain an intel-
figent idea of pelvic massage by the following description of
the method which some twelve years’ experience has led the
writer to adopt : —

Dosition.—The patient lies upon the back, with the heels
well drawn up, the knees separated, the hips slightly elevated,
arms by the side, and the head (not the shoulders) supported
by a thin pillow.

Preliminary movements (461-46%).

. Intermittent compression of the uterus (468-470).

. Digital kneading of the uterus (471).

. Lifting movements (472, 473).

. Vibration of the uterus (474).

Kneading of the appendages (475).

Digital kneading of the round ligaments (4%6).

. Stretching of adhesions and kneading of exudates (477).
. Nerve compression (478).

Massage of the abdominal muscles (480).

11. Finishing movements (481-483).

1. Preliminary Procedures.— The manipulations practiced
in pelvic. massage are rendered very much more efficient by the
application of a few preliminary movements for the purpose of
placing the abdominal and pelvic contents in the most favor-
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able condition possible in any given case. It should be re-
membered that in pelvic displacement there will always be
found, also, displacement of the abdominal contents. When
the uterus falls backward, the folds of intestines which have
formerly been behind it, aiding and supporting it in its posi-
tion, change their position, overlying it above and in front.
Replacement of the uterus requires, first of all, a replace-
ment of the intestines; in other words, room must be made
for it in its old position before it can be restored to its normal
place.

It should also be borne in mind that in most cases, dis-
placement of the pelvic viscera is accompanied by a serious
disturbance in the positions of the various abdominal organs.
There will be found in nearly every case of this sort, displace-
ment of the colon and stomach, and not infrequently displace-
ment of one or both kidneys, and occasionally downward
displacement of the liver. It is consequently evident that
pelvic massage should always be preceded by such manipula-
tions as will, so far as possible, aid in the restoration of the
abdominal viscera to a normal position and condition.

The preliminary movements which I have found most
effective, are : (1) Deep breathing ; (2) Lifting abdominal con-
tents ; (3) Inspiratory lifting.

(1) Breathing Movements.— The patient is made to exccute
a few full breaths (Fig. 73), in which the lower part of the
chest and the abdomen are well expanded with inspiration,
and drawn in as far as possible with expiration.

(2) Lifting the Viscera.— After the patient has taken three
or four deep breaths, the physician stands at the patient’s left,
and, with his back to the patient, places the ulnar edge of the
two hands, with the fingers extended, just over Poupart’s liga-
ment. and parallel with the ligament, the fingers pointing to-
ward the pubes. From this position the hands are moved
slightly upward, the edge of the hands being made to sink
as deep into the abdomen as possible without severe pain, the

~arms being slightly rotated at the same time, and the hands

drawn upward in such a way as to grasp the contents of the
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abdomen and dragthem upward. This movement is repeatedly
executed during the act of inspiration, the patient continuing
to take decp and full breaths, expanding the lower chest and
abdomen as previously described. See that all displaced
viscera are in perfect position.

Essentially the same movement may be executed with the
patient in the knee-chest position. The masseur stands with
his back to the patient’s head, and reaching around the patient
with one arm, drags the bowels upward during inspiration.

(3) Inspiratory Lifting (Fig. 74).— A pumber of years
ago, when engaged in a series of experimental studies of intra-
abdominal pressure, and wiile one day administering pelvic
massage to a patient in whom the uterine supports were greatly
relaxed, I observed that with each forcible inhalation the
uterus was lifted upward a distance of half an inch or more.
I noticed also that the patient was breathing almost wholly
with the upper chest. In order to intensify the effect of the
inspiratory lifting, I caused the patient to exhale completely,
and then to make the movement of inspiration by lifting the
upper chest forcibly while keeping the glottis closed, so that
the air could not enter the Inngs. The effect of this procedure
was very remarkable, the uterus being lifted in an upward direc-
tion more than an inch.

2. Intermittent Compression of the Uterus.— The prelimi-
nary movements being completed, one, or, when possible, two,
fingers (index and middle fingers) of the left hand are intro-
duced into the vagina and crowded upward behind the cervix,
the uterus being first placed in perfect position, then lifted
upward and forward as far as possible without giving too much
pain. The extended fingers of the right hand are at the same
time pressed upon the abdominal wall just above the pubes, so
as to impinge upon the fundus, covering as large an area of the
uterus as possible. Firm, intermittent pressure is then made,
continuing for two or three seconds, with intervals of one or
two seconds, this being repeated six to twelve times. In this
procedure the pressure of the external hand will fall chiefly
upon the top of the fundus.
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In many cases it is difficult to tilt the uterus forward, even
after the previous lifting of the abdominal contents which has
been described. In the effort to restore the uterus to its nor-
mal place, much assistance may be obtained from manipula-
tions with the hand employed externally. The extended palm
may be used in lifting the abdominal contents, working from
the pubes upward ; or the closed fist may be pressed backward
just above Poupart’s ligament and the pubes, and crowded up-
ward while the patient makes breathing movements. By this
means the way may be cleared so that the tips of the fingers
can finally be gotten down behind the uterus, even in cases of
retroversion. '

Sometimes the cervix must be grasped between the two in-
ternal fingers and used as a lever to pry the fundus up, when
the organ has sufficient firmness to admit of such a procedure.
It is often necessary to work the fingers of the external hand
down apon one side at the same time that the internal fingers
are crowded up as high as possible. In this way a fundus ly-
ing in the hollow of the sacrum may be slid up over the prom-
ontory of the sacrum, when the fingers of the external hand,
working down beneath it, will quickly bring it into position.

When the vaginal orifice is too small té admit of two fin-
gers, a useful application of massage may be made by the aid of
one finger introduced into the vagina, or even a single finger
operating through the rectum. A single finger, however, has
less perfect control of the uterus, and in cases of extreme back-
ward displacement it is often impossible to completcly replace
the uterus by means of one finger only working internally. A
better method, in cases in which the vagina will admit of but
one finger, is to introduce the forefinger into the vagina and
the middle finger into the rectum. The remaining fingers of
the hand should not be flexed, but extended and scparated from
the middle finger, and slid over the coccyx. A special advant-
age in the last-named method is that it facilitates palpation of
the ovaries and tubes, the movements of the middle finger
not being restricted by the vaginal walls,
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Without allowing the uterus to drop down in the pelvis,
the two fingers of the left hand are now transferred to the front
of the cervix, the uterus being supported by the external
hand, the fingers of which are made to pass down deep behind
the fundus. The intermittent pressure previously described is
now rencwed, the uterus being pressed from before backward.
This procedure should be repeated six to twelve times.

These procedures must be executed with the greatest care
to avoid giving the patient pain, thereby exciting contraction
of the abdominal muscles, which necessarily interferes with
the manipulation. )

3. Digital Kneading of the Uterus.— The fingers of the left
hand being returned to the first position behind the cervix,
thus supporting the organ, the fingers of the right hand execute
a circular digital kneading movement, beginning at the top of
the fundus, and enlarging the circle until the fingers are made to
press down the sides of the uterus and all about it. A slight
change in the direction of the pressure made by the fingers of
the left hand enables them to antagonize constantly the move-
ments of the right hand, so that the uterus may be by this means
very thoroughly manipulated in nearly all cases, and except
in patients who are very fleshy. This procedure is contin-
ued from one to five minutes.

4. Lifting Movements.— The preceding manipulations will
have completely freed the uterus from the overlying intestines,
so that the top of the fandus will be lying in immediate contact
with the peritoneal surface of the anterior wall of the abdomen.
By the combined action of the internal and external hands,
the uterus can now be freely lifted forward so that its form
may be easily outlined by the fingers of the right hand. The
action should be intermittent.

After lifting it forward as far as possible without inconven-
iencing the patient, the uterus is released, and allowed to drop
down, then again lifted, the action being repeated six to twelve
times, at intervals of two to three seconds, the uterus being
held forward for a like period. The purpose of the lifting is
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to bring the blood vessels under tension, thus emptying the
venous sinuses, which are filled with fresh blood as the uterus
returns to its former position.

5. Vibration of the Uterus.— While supporting the organ
with the fingers of the left hand behind the cervix, the thumb
or one or more fingers of the right hand, is applied to the top
of the uterus, and fine vibratory movements are communicated
to it. This is a powerful means of stimulating the uterine cir-
culation.

6. Digital Kneading of the Appendages.— In pelvic mas-
sage the manipulations should not be contined to the uterus
alone. The ovaries, tubes, and the broad and round ligaments
may be masséed thus: After lifting the uterns well forward,
freeing it from the overlying intestines, the fingers of the left
hand are directed toward an ovary. Starting as low down as
possible, firm pressure is made in an npward direction, while
the fingers of the external hand are made to cooperate in an
effort to grasp beneath the ovary and tube and lift them
forward. At the same time, gentle digital kncading move-
ments are executed, the pressurc of the external (right) hand
being directed toward the fingers placed internally.

1. Digital Kneading of the Round Ligaments.— The fingers
in the vagina should be directed toward the inguinal canal while
digital massage is executed by the fingers of the right hand
traveling in a curved line from the external ring along the
side of Poupart’s ligament and toward the fundus. The inter-
nal fingers will, to some extent, follow the movements of the
right hand, so as to compress the tissues between the fingers
of the two hands.

8. Stretching of Adhesions and Kneading of FErudates.—
When adhesions and exudates are present, firm pressure should
be made directly upon the bands of adhesion or the masses of
exudate with the tips of the fingers which operate internally,
counter-pressure being made externally ; and, so far us possible,
the morbid parts should be grasped between the fingers of the
two hauds, and thus subjected to digital massage. Adhesions
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are also stretched by the lifting movements of the uterus
previously described.

9. Nerve Compression.—The sacral plexus of the spinal
nerves and several of the lowermost pairs of ganglia of the
sympathetic are accessible to digital pressure through the va-
gina; and in appropriate cases these, as well as other nerve
structures, may be stimulated by gentle compression in connec-
tion with other procedures. One of the largest nerve masses
accessible to compression through the vagina is the hypogastrie
plexus, which is located on the anterior surface of the sacrum,
just below the promontory. A row of four or five sympathetic
ganglia lies on either side of the median line just over the junc-
tion of the sacrum and the ilinm, the anterior aspect of the
sacro-iliac synchondrosis. A single ganglion (coceygeal gan-
glion, or ganglion Gnpar) lies in front of the coceyx.  Pressure
made upon these points stimulates the ganglia and their
branches, and by this means excites the circulation in-the
pelvic vessels.

Nerve compression in this region, as in other parts of the
body, must be applied with very great discretion. This pro-
cedure should never be employed in cases in which inflamma-
tion, active congestion, or excessive hyperasthesia exists. It
is only appropriate in cases of passive congestion, atony, sub-
involution, and general relaxation of the parts.

It is generally well to alternate some of the above-described
procedures, especially the lifting and kneading movements,
instead of adhering closely to the order in which they have
been given for the purpose of precise description.

Upward deep kneading movements executed with the
closed fist may be advantageously alternated with the other
movements mentioned.

10. Massage of the Abdominal Muscles.— After the internal
manipulations, the muscles of the lower abdomen and inner
thighs should be gently masséed. The procedures most useful
are the following, employed in the order named: Tapping,
hacking, spatting, centripetal friction, and finally, stroking.
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11. Finishing movements : —

(1) Knees separating, breathing. The patient should inspire
while separating the knees, and expire while closing them.
The vigor of the exercise may be increased by making a slight
registance to the movements of both adduction and abduction
(Fig. 71). The movements should be made at the rate of ten
to twelve per minute.

(2) Hips raising (Fig. 82), breathing in as the hips rise, and
breathing out as they sink. This movement should be repeated
from four to eight times. The movements of knees separating,
hips raising, and breathing may be executed simultancously.

(3) The treatment should be concluded by having the pa-
tient turn upon the face, and administering percussion — tap-
ping, hacking, spatting, beating, and clapping over the sacrum
and fleshy portions of the hips.

The following points should be carefully observed in the
administration of pelvic massage : —

1. Never administer pelvic massage to erotic p‘ttlents, nor
in cases of vaginismus, acute pyosalpinx, pelvic abscess, grow-
ing tumors of the uterus or ovaries, rectal ulcer, acute vagini-
tis, irritable urethra, or inflammation of Skene's glands, until
after these conditions have been removed. The best results
are obtained in cases of subinvolution of the uterus, relaxed
ligaments, recent exudates, and passive congestions with little
sensitiveness. Kesch recommends that uterine massage should
be applied especially during menstruation, but does not give
what seem to the writer to be valid reasons for the recom-
mendation. My opinion is very positive that massage should
be discontinued during this period.

2. Before treatment, have the patient thoroughly empty the
bladder and bowels, employing an enema, if necessary, or a
coloclyster (large enema in right Sims’s or in knee-chest posi-
tion). A hot vaginal douche should also be administered.

3. No movements should be made with the hand used inter-
nally except with the ends of the fingers,
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4. The force employed should generally be sufficient to pro-
duce slight pain. )

5. In cases of flexion, the flexion should, if possible, be
straightened during the manipulation. In all cases of displace-
ment, the uterus must be restored to proper position.

6. Care must be taken to have the patient breathe deeply -

and regularly during treatment.

Massage of the Prostate.— In cases of enlarged pros-
tate due to thickening from inflammation, especially in recent
cases, much can be accomplished by massage properly admin-
istered. Massage of the prostate should be preceded by ab-
dominal massage, and followed by inspiratory lifting, deep
breathing, and percussing the sacrum (313-317%).

1. Introduce one, or better two, fingers, well oiled, into the
rectum, making firm pressure against the prostate, but taking
care not to press so hard as to bruise the membranous urethra.
With the right hand, make pressure just above the pubes.
After pressing the parts for two or three seconds, allow a rest
for an equal period, repeating the pressure from six to twelve
times.

2. Make gentle friction over the prostate in a downward
direction for the purpose of pressing out of the ducts the stag-
nant secretions,

3. Make gentle friction over the prostate by pressure of the
fingers, moving from below upward, covering the posterior
surface of the organ, to empty the blood-vessels.

Care should be taken to have the patient empty the bowels
and bladder thoroughly before the treatment is applied. Some-
times the patient is unable to completely empty the bladder ; in
such cases a catheter should be passed.

Massage of the Coceyx.— This procedure is unseful in
cases of coceygodynia accompanied by painful points adjacent
to the coceyx or its ligaments.  The bowels and bladder should
be first emptied, as in all forins of pelvic massage. Proceed as
follows ; —
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1. With the patient in the right Sims's position, pass one
finger, or better two fingers, of the left hand into the rectumn,
applying them to the anterior surface of the coccyx. With the
fingers of the other hand applied externally, make a suitable
degree of pressure, and knead the affected parts between the
fingers, giving special attention to points of induration or
pain. In cases in which the parts are extremely tender,
begin the movements at a little distance from the most pain-
ful points, gradually encroaching upon the more sensitive
tissues. The manipulation may be continued for three to ten
minutes.

2. Apply to the sacrum, tapping (313) and hacking (316)
movements; to the more fleshy parts, clapping (315), spatting
(314), and beating (317).

3. Employ deep vibration, placing the hand over the lower
end of the spine (302).

4. Apply stroking with the palm of the hand from the
coccyx upward, outward, and downward along the inner sur-
faces of the thighs.

Massage of the Rectum.— This procedure is useful in
cases in which the sphincter muscle is relaxed, and applicable
to many cases in which the muscle has been over-stretched by
officious and unnecessary dilatations applied by so-called ‘¢ ori-
ficial surgeons.” The most important movements are the fol-
lowing:—

1. Percussion with the finger tips, tapping (313).

2. Fulling (244) about the verge of the anus, care being
taken to avoid bruising the parts, which should be well lubri-
cated. The manipulations should be very delicate, the tissues
being carefully picked up with the ends of the ﬁngers and
thumbs.

3. Thumb kneading of the anus and the tissues immediately
adjacent, care being taken to roll the parts in when they are
everted.

4. Hacking (316).

5. Beating (317).
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6. Pressure (154) and vibration (302). Firm pressure
with the palmar surface of the fingers or with the closed fist in
an upward direction, accompanied by a vibratory movement.

7. Percussion of the sacrum and hips, as in massage of the
prostate and coccyx (485, 486).

8. Inspiratory lifting (467).

Massage of the rectum should be preceded by abdominal
massage. This procedure, as well as the following, is seldom
required.

Massage of the Vagina.— This procedure is useful in
cases of rectocele, cystocele, and relaxed vagina, and is appli-
cable to cases in which for any reason a suitable surgical
operation cannot be performed. It is also valuable in cases of
rigidity of the perineum, as a preparation for confinement,
for which it may be employed daily during the last six or eight
weeks of pregnancy. It should be resorted to in all cases of
pregnancy in which there has previously been an operation for
repair of the perincum.  Proceed as follows: —

1. Lifting abdominal contents (465).

2. Lifting aterus and appendages (472), two fingers of the
left hand being placed internally, the other hand codperating
externally, as in massage of the uterus.

3. With patient in knee-chest position, lift the bowels
(466).

4. With knee-chest or Sims’s position, fingers placed npon
thighs, tips of thumbs at the mouth of the vagina, roll the tis-
sues in as much as possible, lift upward, and manipulate the
perineum with the thumbs. )

5. With the index finger of the left hand in the rectum
and the thumb in the vagina, compress and knead the posterior
wall of the vagina. - '

6. With the closed fist firmly placed upon the perineum,
make strong vibratory movements (302).

7. Apply percussion to the sacrum and the buttocks (483).

8. With patient lying upon the back, the heels well drawn
up, raising of hips and full breathing (482).
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9. Knees separating and breathing, with resistance (481),

10. Inspiratory lifting (467). "

489  Massage of the Face.—This procedure is useful for
developing the muscles of the fleshy portion of the face,
improving the circulation (hence the complexion), removing
wrinkles, cspecially about the eyes and the corners of the
mouth, and also relieving facial neuralgia and muscular
twitching.

490  For persons with fleshy faces, about all that can be done by
general facial massage is to knead the tissues by compressing
them with the thumb and fingers against the underlying bony
surfaces, working outward from the mouth, the nasal openings,
and the eyes. Care should be taken to work toward the points
at which the blood vessels emerge.

491 In persons with thinner faces, the tissues of the cheek may
be grasped between the thumb and finger. When indurations
are present, the protected finger may be introduced into the
mouth and placed against the cheek, while massage is applied
with the tip of the thumb or with the fingers of the other hand.
The little finger, covered with soft cotton, may be introduced
into the nose and ears, although this procedure is very seldom
required. Make use of the following manipulations : —

492 1. Digital kneading, working outward from the eyes, nose,
and mouth, at which points many muscles find their insertion.

2. Petrissage, or grasping-kneading of the muscles of
the face.

3. Massage of the orbit (Fig.101), care being taken to avoid
the eyeballs. Place one thumb upon the lower lid and the
other just beneath the eyebrow, within the margin of the orbit.
Make traction outward, drawing upon the inner corner of the
eye ; then change the position of the thumbs so as to massér
all the mascles about the eye. Massage about the eye im-
proves both the nerve and the muscular tone of the eye, and in
this way often relieves muscular asthenopia, frequently due to
general weakening of the eye, which renders annoying or
injurious slight muscular inequalities which are not noticeable
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when the muscles are well developed. The attention of those
neurologists and oculists who think it necessary to operate
upon every case of muscular asthenopia is especially called to
this statement. The habit of rubbing the eye for relief, which
prevails almost universally among persons thus suffering, is a
strong suggestion of the utility of massage administered sys-
tematically and in a skillful manner.

Special attention should be given to the nose, working from
the root of the nose downward and outward. Relief is often
afforded in cases of nasal obstruction from catarrh by facial
massage, which is due to the fact that the lymphatics of the
face arise from the mucous membrane of the nose.

Massage for Wrinkles.— Facial massage may be made
useful in removing wrinkles (Figs. 99 and 100), which as
often indicate unhealthy tissues as advancing age or a weari-
some existence. Wrinkles are best relieved by making trae-
tion upon the skin in a direction at right angles with the
wrinkles, the wrinkled part being thoroughly manipulated to
restore the natural flexibility of the skin, which has been lost.
The patient must also be taught how to smooth out the wrin-
kles by cultivating a suitable facial expression. For example,
the vertical wrinkles of discontent or despondency may be
made to disappear by smiling, which wrinkles the face in an
opposite way.

In friction of the face, special care should be taken to avoid
making so great pressure as to cause irritation of the skin.

Compression of the nerve trunks which supply the face is
a valuable procedure in many cases. The chief points to which
pressure should be applied are shown in Fig. 82.

The different useful procedures in general facial massage
may be applied in the following order : —

1. Digital kneading of the checks, nose, and orbit.

2. Petrissage.

3. Stroking, localized as may be indicated when wrinkles
are present.

4. Ear rolling (503 [3]).
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5. Stroking along the inferior border of the lower jaw.

6. Friction of the neck (433, 435).

Massage of the Eye (Fig. 102).— Massage of the eye was
first suggested by Donders.  The writer first saw it applied by
Landolt, of Paris. It has been found to be useful' in ulcera-
tion and cloudiness of the cornea, hypopyon, and in the early
stage of glancoma. Mussage of the eye increases the vascu-
larity of the eye, and encourages drainage.

Reibmayr noted that when masseing one eye, the other eye
became, during the first minute, dilated ; second minute, con-
tracted ; while in the third minute, the pupil of the eye mas-
séed became smaller than the other, showing that massage of
the eye, through reflex action, affects the controlling nerve
centers as well as the eye itself.

Massage of the eye must be applied with very great delicacy
of touch. Proceed as follows : lave the patient close hLis eve ;
place the fingers of the hand upon the temple a short distance
from the orbit, and the tip of the thumb wupon the upper
lid of the closed eye. Make gentle rotary movements, gradu-
ally increasing the pressure, but taking care that it he not
80 great as to cause pain. Patients whose cyesight is im-
paired often remark that they are able to sce better after the
application,

Massage of the Ear (Fig. 103).— This procedure is of
great value in middle-ear disease, catarrhal disease of the Ku-
stachian tubes, in chronic discase of the middle ear unaccom-
punied by suppuration, and in cases of perforated membrana
tympani. It may also prove useful in cases of tinnitus aurium.

Politzer recommends derivative massage as a means of
relieving the pain of otitis media and of furuncles.  In case of
acute inflammation, the manipulations should be confined to
the tissues about the ear, avoiding the ear itself.

The following procedures are the most effective : —

1. Digital kneading, friction, and stroking about the ear,—
in front, bchind, and beneath. This procedure is especially
useful as a derivative measure.
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2. Intermittent pressure upon the tragus in such a manner
as to close the external meatus.  The pressure should be both
applied and withdrawn suddenly, but without too great force.
The rate should be sixty to one hundred per minute. Its pur-
pose is to exercise the structures of the middle ear.

3. Ear rolling (Fig. 103), with the fleshy portion of the
thumb applied to the ear in such a manner as to cause it to fit
into the external ear, and close the orifice ; the right hand to
the left ear of the patient, and the left hand to the right ear.
By means of a rolliyg movement, the car will be stretched in
different directions, and the meatus may be opened and closed
in such a manner as to secure alternate compression and rare-
faction of the air in the external auditory canal, thus iinparting
movement to the membrana tympani and to the ossicles con-
nected with it. This measure may often replace the mechan-
ical means ordinarily used for treating the middle ear.

4. Stroking of the Eustachian tube, by pressing one or two
fingers into the furrow behind the maxillary bone, starting
close to the ear, and following the groove down benecath the
jaw. By pressure thus applicd to the Eustachian tube, it may
be emptied of obstructing mucus; and when in a state of
chronie inflammation, uscful reparative processes are set up.
An itching in the throat from which many patients complain
is frequently due to anirritation at the orifices of the Eustachian
tubes, which may be readily relieved by this means.

Massage of the Larynx (Fig. 104).— This measure is
especially valnable in chronie discase of the larynx, particularly
in cases in which the voeal cords are relaxed, or in which there
is weakness of voice from insuflicient development of the
laryngeal muscles. The object aimed at in massage of the
larynx is to relieve congestion, if it exists; to improve the
blood and lymph circulations, stimulate nutrition, and thus
strengthen the muscles and the nerve supply of the part.

The following are the most useful procedures : —

1. Derivative massage of the neck (433, 435).

2. Fulling (244) of the skin overlying the larynx.
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3. Digital kneading (268), in which the fingers are worked
into all the irregularities of the larynx, and between it and the
surrounding tissues.

4. Lifting, in which the larynx is seized between the thumb
and finger just below the pomum Adamé, and crowded upward.
The vigor of this procedure may be increased by holding the
larynx up while the patient swallows.

5. Tapping (313).

6. Deep vibration (seize larynx and vibrate) (302).

Friction strokes are intermingled with.the other measures
mentioned. ,

Massage of the Heart.—The position of the heart
would seem to render it inaccessible to the application of mas-
sage 3 but Oertel, in 1880, contributed to the literaturc of mas-
sage, a paper upon ‘ Massage of the Heart,” in which he
claims to have obtained great advantage from the use of mas-
sage in such a manner as to influence the heart directly. He
employs massage of the heart especially in conneetion with his
system of treatment by mountain climbing, and considers it
indicated in the following eonditions : —

1. When the heart muscle is weak, cither as the result of
angemia, impaired nutrition, or obesity.

2. When the arteries are imperfectly filled, resulting in
passive or venous congestion.

3. In cases in which there is mechanical obstruction in the
circulation, resulting from valvular lesions, diminution of the
respiratory field, pressure of tumors, or anything which in-
creases the work of the heart.

4. In connection with gymnmastics for strengthening the
heart.

Massage of the heart is contra-indicated —

1. In scute or recurring endocarditis or pericarditis,

2. Ir. myocarditis.

3. In sclerosis of the coronary arteries and in general
arterio-sclerosis.
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Massage of the heart is applied during expiration only, and
in the following manner: With the patient reclining, the head
supported upon a pillow, the masseur stands at his head, and,
bending over the patient, applies his hands to the sides of the
chest at its extreme upper part, the fingers touching the chest
at the axilla, while the thumbs are directed toward the sternum
(Fig. 105). The patient should be instrueted to breathe deeply,
slowly, and regularly. At the end of inspiration, and just as
the act of expiration begins, pressure should be made with the
hands, which at the same time should move gradually downward
and forward until the thumbs fall upon the xiphoid cartilage
(Fig. 106).  The effort should be made to narrow the chest later-
ally, and at the same time to compress it antero-posteriorly. It
is especially important to prevent increase in the antero-poste-
rior diameter of the chest during expiration.  The application
of pressure should be gradual, increasing as expiration pro-
ceeds and as the hands glide downward. The greatest force
should be applied between the fifth and eighth ribs, the max-
imum of pressure falling over the Iatter.

Massage of the heart is beneficial —

1. In completing the act of expiration.

2. Through direct pressure made upon the heart, whereby
its nutrition is favorably influenced, as in massage of other
muscles.

Massage in Scoliosis.—Apply massage (426) only after
first putting the patient into a correet position. The follow-
ing procedures are helpful in accomplishing this: In mild
cuses, patient lying on face, arms stretched upward 5 in cases in
which the patient has lost the power to correct the deformity
by voluntary effort, side lying on quarter circle, concave
side uppermost. Massage may also be applied with the
patient suspended by head and shoulders, or hanging by the
arms.

Untwisting the Patient— The patient, sitting, passes the
arm of the high side in front, with the hand on the opposite
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shoulder; while the hand of the low side is passed behind, and
rests upon the back. Useful in cases of rotation,

Three degrees of deformity may be described : —

1. Deformity reducible by the patient’s unaided, voluntary
efforts.

2. Deformity readily reducible by manual assistance or
such mechanical assistance as the patient can apply.

3. Deformity irreducible by manunal assistance, and not
easily reduncible by mechanical aid.

The first class is curable ; the second classgmay be curajle,
and can certainly be benefited ; the third class is incurable,
but may possibly be somewhat improved, and will require
the permanent use of mechanieal support.

Method of Testing the Patient's Ablity to Correct Defor-
mity without Assistance. —

1. Give usual directions for correet standing (875) (Figs.
108, 109, and 110).

2. Rest-standing position (hands at back of neck, arms in
line). '

3. Standing, arms stretehed upward.

4. Rest-close-standing (heels and toes together ).

LErercises— The following exercises are valuable for pa-
tients of this class, to be used in connection with massage : —

1. The patient sitting untwisted (511), leans forward, then
raises the body backward against resistance applied to the
head.

2. The patient sitting untwisted, operates a pulley weight
with each hand.

3. Rowing, sitting on an inclined plane, high side of body
on high side of seat.

4. Sitting on an inclined seat, untwisted, use pulley weights
in opposite directions, high side pulling down, low side pulling
up; high side pulling from behind, low side from in front;
both sides simultancously pulling from opposite sides toward
the body.

5. Hanging from swinging rings or *‘ladder-wall,” the low
side grasping higher than the Ligh side.
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Method of Correcting Curvature by Manwal Assistance.— 316
1. For posterior curvature, patient should bend forward at
hips, holding hips back. As the patient rises, press upon the
convexity of the curve; and tell him to raise the chest, and
draw the head back and the chin in.

2. Patient shounld take downward-bend position; one side of
back higher than the other indicates rotation (see accompany-
ing cut). Masseur, placing one hand upon highest part, and
having the patient rise,
sBould at the sfne time
make gentle resistance.

3. Patient should
stand facing the table,
thighs touching the
table, and bend forward
at the hips; head erect,
chin well drawn in.
Masseur should  place
his handg upon the con-

vexity of the curve, and
have the patient raise
the trunk backward.

4. DPatient stzinding, Em:ug CURVATURE wiTH ROTATION.

ot

the masscur should place one hand on the convexity in front,
the other on the convexity behind, and stroke with firm press-
ure from before backward. If necessary, repeat with the patient
in rest-standing position, or rest-forward-bend standing. ¥
In applying massagre to the back in scoliosis, particular at- 517

tention should be given to pereussion, especially of the concave
side. Use all the different kinds of percussion movements.
Make pressure upon the prominent surfaces.  Endeavor to
work the spines into position by pressure and manipulation
with the thumbs. A daily hot and cold douche or sponging of
the back is of great importance in these cases, as a means of
stimulating the nutrition of the tissues.

*These and other gymnastic positions are fully explained in another
work by the author, now nearly ready for publication.
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Massage of the Joints.— There is no single class of
cases in which the benefits derived from massage are more
evident than in those of chronic joint disease or of recent
injury to the joint; at the same time there is no one class of
cases in which large discretion and experience are of greater
importance. Excessive manipulation of an irritable joint or
of a joint the ligaments of which have recently been injured,
as in case of a bad sprain, may do almost irreparable injury,
and will certainly subject the patient to a great degree of
unnecessary suffering, and may discourage *him altogetir,
thus depriving him of the grecat benefits to be derived from
massage skillfully administered. It may be laid down as a
principle, that massage of the joints should never be applied
in such a manner as to produce any considerable degree of
pain. Slight pain is often produced by the first manipula-
tions, especially in cases in which there has been much loss of
motion, but the pain thus induced should be of a transient
character, subsiding within a short time after the manipula-
tion. When the pain increases for some days afterward, the
manipulation has been applied in a violent or bungling man-
ner, or the application should have been derivative rather than
made directly to the joint.

A matter which requires the most careful discrimination is
that of determining when manipulations should be applied
directly to the joint, and when above or below it. Briefly,
the best advice upon this point is this: When a joint is very
sensitive, derivative massage only should be employed for a
week or ten days at the beginning, the manipulations being
gradually brought nearer the joint from day to day. .

A careful examination of the tissues in a case of chronic
rheumatism of a joint will show rhenmatic nodules lying along
the course of the lymphatics above the joint. In a fleshy
person it is not always easy to find these, but a delicate touch
will generally discover them. The work should begin upon
the tissues above the joint for the purpose of opening up these
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obstructed channels, and thus acting indirectly upon the lym-
phatics and blood vessels of the joint.

The derivative effects may be greatly increased by giving
special attention to the healthy joint next above the affected
joint, in the employment of strong traction, pressure, and
other joint movements. The lymph and blood channels are
largest in the vicinity of the joints, and by acting upon these
by means of joint movements, pressure, and manipulations, the
vessels of the joint below may be drained, especially after the
lymph channels connecting the two have been opencd up.

It must not be forgotten that in cases of chronic joint disease
the muscles and other tissues about the joint are affected, as
well as the joint itsclf. This is especially true of chronie
rheumatism, and is evidenced by muscular atrophy, induration,
or fatty degeneration, one or the other of which conditions is
nearly always present in chronic joint disease.

It is useful to know that certain muscles or muscular groups
suffer more than others in connection with joint disease. For
example, when the knee is involved, the guadriceps atrophies;
in hip joint cases, the glufei muscles are chiefly affected ; in
cases of the elbow, the diceps and the drachialis anticus; in
cases of the shoulder, the deltoid and supra- and dnfra-spinatus.

In derivative massage (238), fulling, friction, and deep
kneading are most effective. In the manipulation of a joint,
begin with light friction and pressure. If these applications
are tolerated, add digital massage, working between the liga-
ments, and following all the irregularities of the ends of the
bones and the articulating surfaces so far as accessible. Later,
add percussion, first tapping, afterward hacking.

Joint movements should be employed from as early a
period as possible in cases of joint disease, so as to prevent
the limitation of movement, or to restore motion which has
been lost. The application must at first be very gentle indeed,
and should not be carried to such an extent as to produce con-
tinued pain. The derivative manipulations which are first em-
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ployed should be continued in connection with applications to
the joint, since the cffect of kneading a joint is to increase the
circulation through it; while the effect of derivative massage is
not to carry the blood through the joint, but rather around it,
thus relieving excessive local congestion, or hypersemia, by
diverting the blood into other channels.

By the combination of local and derivative massage applied
in connection with compression of the joints and gentle joint
movements (342), the vital activity of the part may be greatly
increased. In cases of extremely painful joints in which heat
and congestion are marked symptoms, derivative massage may
be employed upon the soft parts both above and below, and
joint movements should be applied to the joint above, care be-
ing taken to avoid motion of the affected joints.

Centripetal friction applied to the tissues and next joint
above, relieves painful joints by increasing the surface circu-
lation, and so diverting the blood from the joint itself. Down-
ward stroking below the joint also affords relief by lessening
the supply of blood to the joint.

The cautions which have been given respecting the manip-
ulation of affected joints, apply, of course, only to those in
which the disease is active, or to painful or congested joints.
In many old cases of joint disease there is a decreased vascu-
larity and also a morbid and decreased secretion, as is evi-
denced by a grating, snapping noise, and other sounds induced
by motion of the joint. When this condition exists, the mas-
sage should be applied directly to the jointitself. Even though
it should have the effect to slightly increase the pain at first,

the ultimate result will be improved nutrition of the joint, and

the restoration of the normal secretion. I have seen some
most remarkable results in cases in which_improvement would
certainly Liave been regarded as most improbable.

In rheumatic gout and in old cases of rheumatism, very
persevering efforts are required. The maximum amount of
benefit to be derived from massage is not always obtainable
except by its continuous employment for several months, and



MASSAGE OF BPECIAL REGIONS. 151

sometimes even two or three years. In one case under the
writer's care,—a lady who had suffered from rheumatic gout
for many years,—the limbs were flexed to nearly a right
angle, and the patient had despaired of again standing up-
right ; but at the end of two years she was able to walk erect
without the aid of a cane.

In cases of chronic rheumatism and rheumatic gout, it
must be remembered that the patient is suffering from a diathe-
sis, and that the discase is not a purely local malady; conse-
quently, general massage, hydrotherapy, proper regimen, and
other measures must be combined with the local treatment.

It is of great advantage also, to employ local applications
of electricity as well as hydrotherapeutic measures, in these
cases. The irritation occasioned by manipulations is usually
promptly relieved by a hot fomentation, followed by a heating
compress, which should be applied thus: Wring a linen towel
out of water as cold as can be obtained. If the patient is
feeble, it should be wrung dry; in a more vigorous person,
a larger amount of water may be retained. The towel is
wrapped tightly about the joint, and is then covered with oiled
muslin, and closely wrapped with scveral folds of flannel,
which should be applied in such a manner as to prevent any air
from reaching the moist surface. It is generally well to
change these compresses three or four times a day. When
there is considerable heat in the joint, they may be changed
more frequently with advantage.

In old cases in which the tissues are much relaxed, orin
which sceretion is deficient, the hot and cold douche is the
most effective means of stimulating the vital activities of the
joint. Massage and hydrotherapy combined are twice as bene-
ficial in the treatment of chronic joint troubles as either used
alone. . Together they are capable of effecting a cure in every
case in which a cure is possible.

Massage for Sprains.— The treatment of sprained joints
by massage is by no means a recent idea. Massage has been
thus employed in Germany for more than thirty years, and was
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used in England half a century ago ; but the method is so dia-
metrically opposed to that in common use by the profession,
that it has been but slowly adopted. It also requires special
skill, while the employment of the old method of immobiliza-
tion is compatible with any degree of ignorance and stupidity.

The value of this method is now so well established that it
is not necessary to offer statistics in support of it. Any physi-
cian who has once had the satisfaction of sceing the victim of
a severe sprain walking about without inconvenience at the
end of a week or ten days, who under the old regimé would
have been crippled for months, and possibly have suffered the
loss of a limb, will require no further argument to convince
him of the efficacy of this mode of treatment. Much skill and
experience are needed, however, to enable a masseur to accom-
plish a rapid cure. The follcwing is the method : —

Apply massage as soon after the injury as possible, begin-
ning with derivative manipulations of the soft parts above the
affected joint and of the joint next above it. Centripetal fric-
tion, with quite firm pressure, applied very carefully, may be
advantageously employed upon the joint itself from the very
first, but other manipulations of the joint itself should be de-
ferred for a day or two. The derivative manipulations should
gradually approach the joint from above, until by the second or
third day the joint itself is reached.

Careful joint movements should be executed after the
second day, pains being taken not to carry flexion or extension
so far as to produce the feeling of resistance, as this will bring
a strain upon the bruised or lacerated ligaments or pressure
upon the injured articulating surface. If there is much swell-
ing, the external tissues are probably the chief seat of injury.
Both external and internal parts may be injured.

At first, when the manipulations are very light in charac-
ter, the massage should be applied twice daily ; later, when
more vigorous measures of treatment are employed, once a
day is sufficient.  After cach manipulation, apply a tight band-
age, taking care to begin the bandage at the toes. If there is
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much pain, apply a hot pack, followed by a cool compress,
for an hour; or place the feet in hot water, and gradually
increase the temperature until it is as hot as can be borne.
Continue bath for fiftcen minutes. This is an excellent means
for relieving local congestion. It may be used once or twice a
day, the bandage being applied immediately after the bath.

I think it very advantageous to employ these hydrotherapeu-
tic measures in connection with massage. Cold water has been
much recommended in the treatment of sprains, and has cer-
tainly been highly successful, although less rapidly curative
than massage. By the combination suggested, most rapid re-
sults may be obtained, and the patient may be saved from
great and prolonged suffering.

Muscular Rheumatism.— In muscular rheumatism,
pain is occasioned by use of the affected muscles. There is
often also considerable loss of both motion and elasticity in
the muscle. Frequently, rhenmatic nodules will be found along
the course of the lymphatics.  Muscular rheumatism may exist
alone or in connection with a like affection of the joints, as in
the last-named discase the rhieumatic process not infrequently
extends from the joint to adjacent muscles.

Daily manipulation is essential in the treatment of muscular
rheumatism. The most important procedures are friction, deep
kneading, hacking, rolling, wringing, chucking, stretching, and
such resistive movements as will act upon the affected muscles,
together with movements of the joint acted upon by them.

Fomentations and heating compresses are of special value
in these eases.  Rheumatism of the muscles, as well as of the
joints, is connected with a systemic condition, or diathesis, which
must also receive attention. Not infrequently —in the ma-
jority of cases, in fact — there is to be found dilatation of the
stomach; aud complete relief will only be obtained by a com-
bination of local measures with such general treatment as will
correct the constitutional condition, which includes careful
adaptation of the dict to the state of the digestive organs, and
an antiseptic regimen. Local treatment of the stomach is

537

538

539

540



154 THE ART OF MASSAGE.

essential in many cases, also general tonic and eliminative
measures.

541 Massage of the Breast (Figs. 111 and 112). — The pro-
cedures in massage of the breast consist of gentle grasping,
compressing, rubbing, and fulling movements, beginning at
the periphery of the breast and working toward the nipple.
The manipulation is very similar to that usually employed in
milking. The parts should be thoroughly lubricated, and care
taken to avoid so great pressure as to bruise the tissues. The
manipulations should not be employed when the breast does
not contain milk, as harm will thus be done rather than good.
The purpose is to remove the milk from the obstructed chan-
nels in the gentlest manner possible, and thereby relieve the
over-distended ducts.  When hardness of the breast exists in the
puerperal or nursing woman, milk is almost always present,
although the patient may fecl very certain to the contrary.

542 It is; as a rule, improper to manipulate a breast when sup-
puration exists. It should not be taken for granted, however,
that suppuration is present because the patient has had a ehill,
and shows a rise of temperature, as the application of massage,
even under such circumstances, will often result in resolution,
But the greatest utility of massage of the breast is as a means
of preventing an over-accumulation of milk, with resulting
chill, fever, and suppuration. Violent or bruising manipula-
tions, however, may result in great damage, encouraging sup-
puration rather than preventing it.

543 Manipulation of the breast is sometimes employed as a
means of encouraging development of the organ, especially in
cases in which the nipple is unusually small or retracted. In
applying massage for this purpose, the arcola should be drawn
back by pressure with the thumb and forefinger until the
nipple becomes prominent. It should then be seized and
drawn forward, as by the action of the child’s lips when nurs-
ing (Fig. 112), a pinching and rolling movement being at the
same time applicd. The proper time for such applications is
during the later months of pregnancy. It should be remem-
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bered, however, that manipulation of the breast sometimes has
an exciting effect upon the pelvic organs, and any marked indi-
cation of such a result should be considered sufficient reason for
discontinuing the applications. This treatment is also an
cxcellent means of hardening the skin of the breast and the
nipple, and hence is a useful precaution against soreness of the
nipples from nursing.

Massage in Pregnancy.— Massage is a most valuable
means of preventing a variety of the most serious complica-
tiong of pregnancy and parturition. A woman who is accus-
tomed to active muscular employment during the period of ges-
tation will not require the assistance of massage ; but for those
women who lead sedentary lives or who are lacking in physical
development, massage affords a most excellent measure of
preparation for the parturient process.  Both general and local
massage are of value in these cases.  General massage should
consist of the ordinary procedures, with this exception:
Special eare must be taken to avoid violent manipulations of
the abdomen and too vigorous percussion of the lower portion
of the back, especially at the beginning of the treatment. The
“deep” procedures in massage should not be undertaken
unless the masseuse has had special experience in these cases,
and knows how to reach the colon without disturbing the
gravid uterus. The chief aim ol the manipulations should be
to develop the muscles, and hence they will principally consist
of fulling movements and petrissage of all the muscular struct-
ures of the abdominal wall.  Lifting of the abdominal contents
will also be found extremely useful in many cases, relieving the
strain upon the back, and aiding in the “rising ” of the uterus,
which is likely to be delayed in women of feeble muscular
development, resulting in many distressing pelvie symptoms.

Massage of the Perineum.—This procedure is espe-
cially valuable in cases of rigid perineum, and cases in which a
laceration has previously occurred and has been repaired by an
operation. By suitable manipulations, the parts being thor-
oughly lubricated, the structures of the perineum may be
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rendered stronger and more elastic, so as to be able to bear
a larger amount of stretching. The applications should be as
follows: With the patient lying upon her side, in the left Sims’s
position, the operator stands facing the back, with the fingers
resting upon the buttocks, and manipulates the perincum, using
the thumbs in alternation, stretching the tissues away from the
median line. Only one thumb should be used at once, stretch-
ing in opposite directions, as by the use of both, the stretching
might be overdone and the skin irritated.

The patient should also be made to execute breathing move-
ments, in which both the abdominal and the perineal muscles are
vigorously contracted during the act of expiration. Under the
instructions of a physician, the manipulations may be somewhat
extended and varied by introducing the forefinger iuto the
vagina or the rectum, the muscle being grasped between the
forefinger and the thumb, and thoroughly pressed and
stretched.

Neuralgic Pain.— Massage is one of the most effective
means of relieving neuralgic pain. General massage acts by
improving the blood and the general nutrition. Dr. Chapman
has very well said that ¢ pain is the cry of a hungry nerve for
better blood.” With better blond and better nutrition, the
cause of neuralgic pain is usually removed. Local massage
may act both as a derivative measure and as a means of
directly stimulating the nutrition of the nerve itself, according
as the applications are made in a derivative manner or applied
directly to the nerve. ‘

All the various procedures of massage may be used in the
treatment of neuralgia. The most effective measures for
direct application are nerve compression and vibration. Vi-
bration may be employed either by manual or mechanical
means. Mechanical vibration may be simply ordinary shak-
ing, or what may be termed musical vibration. Musical
vibrations were first employed and brought to the attention
of the profession by Mortimer Granville, of London, whose
‘‘nerve percuter” the writer has had in use for some twelve
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years. Dr. Granville believes that pain is due to disharmony,
or morbid vibration, in a nerve, and has found in his experience
that acute, sharp pain is best rclieved by musical vibration
of a low tone, while dull, heavy pain is best relieved by high-
keyed vibrations. FHe thinks that relief is obtained by inter-
ruption of the discordant nerve vibrations,which he considers
the cause of the pain.

Charcot claims to have obtained good results with the
vibrating helmet for relief of painful head symptoms. I have
not found Mortimer Granville’s nerve percuter entirely satis-
factory, as it is very prone to get out of order, but have
obtained good results from the use of a percuter constructed
by modifying Bonwell’s dental engine. The writer has re-
cently had constructed an electrical device by which vibrations
may be applied directly to a nerve trunk, or to any desired
point accessible from the surface of the body. (See Fig. 121.)

Writer’s Cramp.—This disease, which appears under
various forms, and to which different terms are applied as it
occurs in writers, telegraph operators, piano players, or per-
sons engaged in other occupations which chiefly employ the
muscles of the forearm, is more amenable to massage than
to any other mode of treatment. Three distinet phases are de-
scribed, characterized respectively by trembling, spastic con-
traction of the muscles, and paralysis. All three phases of the
discase are sometimes found present in a single case. This
condition is largely the result of unbalanced muscular and
nerve action. .

The following procedures are the most effective in reliev-
ing it : —

1. Thorough kneading of the fingers and dorsal interossei
(213, 274).

2. Kneading of the palm (2%5), especial attention being
given to the fleshy masses of the palm of the hand ; and roll-
ing of the hand (Fig. 47).

3. Kneading of the forearm with very firm pressure (27).

4. Hacking (316) of forearm and arm.
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5. Stretching of the finger, wrist, elbow, and shoulder
joints (342, 372-376).

6. Vibration— shaking (303).

Centripetal friction, with firm pressure, should be used in
alternation with the various procedures named.

In addition to the passive movements of massage, the pa-
tient should be directed to take special exercises. These exer-
cises should be so directed as to bring into action the muscles
which antagonize the affected muscles or those which are most
employed.in the exercise which has given rise to the disease.
In writing, the interossei are used in such a way as to fix and
steady the fingers, holding the metacarpal bones tightly together;
hence these muscles should be exercised in the opposite direc-
tion, which will be accomplished by causing the patient to
separate the fingers, at the same time making resistance, which
may be offered by grasping the extended fingers between the
thumb and forefinger, then directing the patient te spread his
fingers, the pressure being carefully graduated to the condition
of the muscles, and increased from time to time.

The patient may take the exercise by himself, making re-
sistance with the opposite hand, or applying it by means of a
rubber band slipped over the fingers.  As the muscles gain in
strength, a stronger band may be used, or another may be
added, the number of bands being increased as the muscles gain
in strength. These exercises should be taken four to eight
times daily.

Writing exercises are also useful.  These exercises should
be at first chiefly confined to such letters as give the patient
the greatest amount of trouble. They should begin with black-
board work, or writing with a pencil in a very large hand.
The purpose of this exercise is a double one; first, to gradually
train the muscles to execute proper movements ; and, second,
to train the motor centers in the brain, which acquire a per-
verted habit through the long-continued morbid action of the
muscles. As the muscular balance is improved, the letters are
gradually decreased in size. Such letters as / and n are good
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ones for practice. To these, other letters may be added later,
such as £, ¢, g, and combinations of letters, as I, lem, lo, log,
Jog, fit, ete. '

The writer has succeeded in curing some extraordinarily
bad cases of this kind which had previously resisted all meas-
ures of treatment, including operative procedures.

Massage in Heart Disease.— There is no condition in
which massage is of greater value than in the treatment of dis-
orders of the heart. Space is lacking for a consideration
here of the pathology of cardiac discase, nor is it necessary
that the masscur should possess this knowledge. It is impor-
tant, however, that the trained masseur should know that differ-
ent forms of cardiac discase require very different, indeed
actually opposite, applications of massage, so that it is quite
possible to do much harm by inappropriate measures, as well
as incalculable good by the skillful employment of judicious
procedures. For practical purposes, the various forms of car-
diac disease may be classified in relation to the indications for
the application of massage, as follows : —

1. Overaction of the henrt, due to overcompensation from
valvular disease, to discase of the lungs in which the respiratory
field is lessenced, or to hypertrophy, the result of overtraining.
Excessive action of the heart is indicated by its heavy beating
(not palpitation, but excessive force of beat), strong, full, and
sustained pulse, and congestion of the head, often accompanied
by insomnia.

2. Weakness of the heart, a condition resulting from dila-
tation from advanced valvular disease, from fatty degeneration,
or from hemorrhage or long existing and exhausting disease,
as a prolonged attack of fever accompanied by high tempera-
ture. Heart weakness may be recognized by the feeble, frequent
pulse, casily extinguished by pressure with the finger; by the
bluish, or eyanotic, appearance of the face or lips; and by the
inability of the patient to exercise to any extent without quickly
getting out of breath.

8. Functional disorders of the heart, such as palpitation
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and intermittent or irregular beating. These troubles are, in
the great majority of cases, connected with disturbances of
digestion. '

The treatment indicated for these conditions is as follows :—

Massage for Ouveractive Ileart. — This condition requires,
first of all, rest in bed. Massage is essential in these cases:
(1) To obviate the evils which arise from long-continued rest
in bed; (2) to aid in quieting the overactive heart.  For the ac-

‘complishment of the first purpose, abdominal massage should

be administered daily. Moderate breathing exercises should be
employed for five minutes before and after each meal, and on
first awaking in the morning. The only general procedures
which should be employed are stroking (169,175) and cen-
trifugal friction (194), the purpose being not to aceelerate the
circulation of the blood in the vessels, but rather to retard it.
Care should be taken, even in the application of the measures
named, to avoid the employment of too great a degree of force
in the friction movements, as the reflex action occasioned
thereby may result in giving the treatment an exciting, rather
than a sedative, effect.

Massage for Weak Ileart.— In cascs of extreme weakness
of the heart; that is, cases in which even so small an amount of
exercise as that involved in walking slowly for a short distance,
cannot be taken without producing shortness of breath, the
patient must first of all be put to bed. IIe must not be allowed
to stand upon his feet at all, nor even to sit up, but must be
kept in a horizontal position either in bed or on a cot, orin a
reclining chair. In a case of this kind, ncarly all the proced-
ures of massage are bencficial, with the exception of centrif-
ugal friction, which should be avoided. The measures of
greatest' value are centripetal friction (193), respiratory exer-

- cises (381-384), joint movements (342-376), and mussage

of the Leart (506-509), all of which should be employed
from two to four times daily. Abdominal massage (389-424)
should also be applied, care being taken, however, to avoid
the use of too much force, as it is not desirable to draw too
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large a quantity of blood to the abdomen. In joint movements,
great care must be taken not to overdo in exercising. The
force employed should not be so great as to cause the patient
to breathe rapidly. - The slightest evidence of breathlessness
or quickened respiration on the part of the patient, as shown
by increased movements of the anterior nares, is an indication
that the treatment has been too severe.

In order to avoid the possibility of injury from joint move-
ments, care should be taken not to apply a movement to the
same joint twice in immediate succession. Beginning with one
arm, apply gentle flexion and extension, first to the wrist, then
to the elbow, then rotate the shoulder joint, describing the circle
but once ; next proceed to the other arm, then tauke the opposite
leg, then the other leg.  Now return to the arm first treated,
and so continue until cach of the extremities has been gone over
from two to six times.  Centripetal friction should be applied
to cach limb immediately after the application of the move-
ments, and before proceeding to the exercise of another part.

In employing the flexion and extension, care should be !

taken that the movement is carried to the extent of quite de-
cided resistance, otherwise the circulation will not be excited.
Flexion and extension thus applied to a joint constitute an in-
valuable pumping process, in which the lymphatics and vessels
of first one side and then the other are alternately stretched
or compressed and emptied, then relaxed and filled.

When the patient becomes able to bear a considerable
amount of purcly passive flexion and extension without excite-
ment of the heart, the movements should be made at first
slightly, and later more strongly, resistive. Resistive move-
ments are most safely and effectively executed in these cases by
having the patient first flex the joint to be operated upon, and
then attempt to hold it in a flexed position while the masseur
extends it ; the movement is then reversed ; that is, the patient
extends the limb and holds it rigid while the masseur over-
comes the rigidity in flexing it. Very little force should be
used at first. '
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When sufficiently recovered to allow some exercise upon
the feet, the patient may be taught to operate upon his own
joints by executing flexion and extension movements without
the aid of the masseur. This may be accomplished thus: Ex-
tending. the limb (an arm, for example), the patient renders
it rigid by contracting both the flexor and extensor muscles as
forcibly as possible. Flexing the joint to the fullest extent,
the flexor and extensor muscles are again brought into a state
of firm rigidity by voluntary contraction. The movements
should be applied in a rotating series, passing rapidly from
one joint to another until all the joints of both the upper and
the lower extremitics have been exercised, and then re-
peated as directed for passive movements administered by
the masseur.

A patient suffering from cardiac insufficiency, as is the case
with other patients for whom the ¢ rest-cure” is employed, can-
not be cured in bed. The purpose of rest in bed is to restore the
balance of the circulation. When this has been accomplished,
as indicated by improved aération of the blood, outwardly
manifested by the disappearance of the blue color of the lips or
skin, and of cedema of the face or extremities, or of dropsical
accumulations in the abdomen and chest or the pericardial sac,
the patient may begin to take exercise upon the feet.

The exercise must not be carried so far, however, as to
cause an increase of the dropsical accumulation in the feet
or the abdomen. Great care must be taken that the patient
does not take such violent or long-continued exercise as to

cause breathlessness, or even a decided increase in the rate
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of breathing. When this precaution is disregarded, the breath-

lessness will increase from day to day, even though the exer-
cise be not increased, and the patient’s former condition will
gradually return, necessitating his again being put to bed, and
the employment of the same measures as before.

Walking and other voluntary exercises should stop just short
of a decided increase of respiratory activity, so that the heart
shall not be to any degree excited. The greatest care will be
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required at the beginning of exercise to avoid going beyond
the safe limit.

Passive, active-passive, and voluntary exercise of the joints,
with the patient in a horizontal position, should be employed
for half an hour after éach effort of the patient to become ac-
customed to exercise in & vertical position, and will be found a
very excellent means of quieting the heart. Among the most
useful exercises in which the patient may at first engage, is
the vse of the treadle, which has the motion of the velocipede
without the incitement to overcxercise which accompanies the
use of this admirable means of exercise.

By degrees the patient may be accustomed to more and
more severe effort, until such exercises as slowly climbing a hill
of moderate grade, or a flight of stairs not too steep nor too
long, may be attempted. It is only by voluntary exercise,
gradually and systematically increased, that a patient suffering
from cardiac insufficiency can be brought to a state in which he
may be said to enjoy health, and in which he is comparatively
safe from the extension of the pathological condition under
which he is laboring.

That exercise is the only means by which a muscle can be
strengthened is a principle which applies to the heart as well
as to every other muscle of the body.

Massage for Pulpitation of the Heart.— As palpitation and
other forms of functional discase of the heart are, in the ma-
jority of cases, due to a disturbance of the sympathetic nerve
arising from some disorder of the abdominal viscera, special
attention should be given to abdominal massage in this class
of cases. Palpitation may arise from dilatation of the stomach
and resulting indigestion, or from the dragging upon the ab-
dominal sympathetie, due to prolapse of the stomach and bowels,
a floating kidney, a prolapsed liver, or a dislocated spleen. Care
should be taken to see that each viscus is in its proper posi-
tion, replacement being performed by the methods previously
described, when necessary. Lifting the abdominal contents is
especially important, and in cases of dilatation of the stomach,
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massage of the stomach must be applied in such a manner as
to empty the organ of its fermenting and decomposing con-
tents. In some instances, lavage of the stomach is essential as
a preliminary measure whereby the disturbing poisonous sub-
stances may be removed. Massage of the heart (506-509) is
also useful as a means of assisting the lreart to acquire its normal
rhythm. Massage of the stomach (451, 452) and replacement
of the viscera (439-450) should be employed at least twice a
day. In case the viscera are prolapsed, an abdominal bandage
must be worn, being carefully apphed after the viscera hdve
been replaced. General massage is required daily.

Special Exercises to be Employed with Massage.
— Every masseur or masseuse ought to be skilled in gymnastics,
as some of the morbid conditions which most urgently require
the employment of massage are the result of deficient exercise
and incorrect positions in standing and sitting. Weakness of
the muscles of the trunk is the principal cause of prolapse of
the abdominal and pelvic organs and of deformities of the
spine, and is either directly or indirectly the cause of a great
variety of functional disorders of the abdominal and pelvie
organs, as well as local and general nervous maladies for which
massage is frequently prescribed.

Massage alone is not sufficient to effect a permanent cure in
these cases, for the reason that it does not remove the original
cause. It is only capable of palliating or temporarily remov-
ing the consequences, and not the cause. It is necessarily of
great importance that gymnastics should be comnbined with

“ massage. I constantly employ manual Swedish movements,

gymnastics with apparatus, Swedish educational gymnastics,
and various outdoor exercises, such as bicycle riding, horse-
back riding, rowing, etc., as necessary complements of mas-
sage.

The limits of this work are too narrow to permit the
consideration of the subject of physical culture and exercise.
This I have considered at length in another work, but will
present the following brief suggestions with reference to the
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best manner of strengthening the muscles required in assuming
a correct poise 'in standing and sitting, feeling sure they will
be found helpful, if intelligently employed : —

Correct Poise.— A correct sitting or standing poise is a
forcible position. In standing, the position should be such
that a line drawn just in front of the ear will fall over the point
of the shoulder, and strike the foot at the root of the toes. The
position of a person when standing correctly is such that he
can immediately rise upon the toes without swaying the body
forward. In standing or walking, the weight of the body
should fall upon the ball of the foot.

The proper standing poise may be obtained by the follow-
ing simple means (Figs. 108, 109, and 110): Stand with the
back against the wall. Place the body in such a position that
the hips, heels, shoulders, and back of the head are in contact
with the wall. The arms should be held straight, and close to
the sides. Now flex the neck backward until the top of the head
is in contact with the wall, allowing the shoulders to move for-
ward, keeping the arms straight, and the heels and hips still
in contact with the wall.  After bending the head backward as
far as possible, and thereby pushing the shoulders forward,
raise the head, holding the shoulders in the exact position
assumed when the head was flexed backward, and draw the
chin well in; the position will now be found to be correct.
Care must be observed to hold the chest well forward, the

shoulders back, and the arms extended downward at the sides.

In sitting, the ‘seat of the chair should be at such a
height that the soles of the feet can rest squarely upon the
floor, and it should also be of the proper width so that the
hips can touch the back. The shoulders should rest against
the upper part of the chair, but the center of the back should
not touch the chair, unless the chair-back has a strong forward
curve. The chest should be held well forward, with the chin
drawn in, and the legs should not be crossed. A bad sitting
position is responsible for more maladies of the chest, abdo-
men, and pelvis than is generally supposed.
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Exercises in Correct Poise, to be Taken in
Connection with Massage.—The author has found the
following series of exercises of special service : —

Serics A.— With the patient lying upon the face, the fore-
head resting upon the hands, placed one above the other, take
the following exercises: —

1. Head raising backward four times.

2. Leg raising, leg and foot extended, each four times.

3. Leg raising, both together, four times.

4. Head and leg raising (Fig. 113), each leg two to four
times.

5. Head and legs raising, both legs together, two to four
times.

Series B.— Repeat the above exercises, with arms in rest
position, patient lying upon back (Fig. 114).

Series C.— Patient lying upon back, with the heels drawn
up to the body.

1. Hips raising (Fig. 82), two to eight times. The hips
should be raised until the trunk and thighs are in line from
shoulders to knees.

2. Knees separating (Fig. 71). The knees should be sep-
arated as widely as possible. Repeat four to eight times.

3. Hips-raising and knees-separating movements, thus : Sep-
arate the knees well, raise the hips, hold a few seconds, then
bring the knees together while lowering the hips.

In assuming a correct position for the first time, a person
may have a somewhat stiff and awkward appearance, but this
will disappear as the ability to assume a correct poise casily
and readily is acquired by practice.

The exercises of this series are especially designed to
develop those muscles which tilt the pelvis backward, thus
increasing the obliquity of the pelvis, a matter of much con-
sequence in relation to correct standing, and also with refer-
ence to uterine displacements.



MECHANICAL MASSAGE.

Inventive genius has devised a considerable number of ap-
pliances by means of which a more or less perfect imitation of
the action of the hands in the application of massage may be
obtained. Zander, of Stockholm, and Taylor, of New York, as
well as the writer, have invented machines for this purpose.
For vearly twenty years the author has made use of various
forms of apparatus designed to administer mechanical massage,
or what is more commonly termed mechanical Swedish move-
ments, with most excellent results in appropriate cases.

Mechanical massage may be advantageously used as a sub-
stitute for a number of the procedures. of manual massage. 1
have, however, found no device quite equal to the human
hand, for the administration of kneading movements. Shaking
and vibratory movements, on the other hand, may be applied
more efficiently by apparatus than by hand in cases requiring
vigorous and prolonged application, for the reason that much
more vigorous, rapid, and uniform movements can be executed
by machinery than by the hand, and the movement may be
continued as long as necessary ; whereas these movements are
exceedingly trying to the masseur, and cannot be maintained,
at best, for more than a few minutes continuously.

Several other procedures may be given by mechanical ap-
pliances quite as well as by the hand, and with even greater
efficiency. A brief deseription of some of the more important
means and methods employed in mechanical massage, or Swed-
ish movements, will not be out of place in a work which under-
takes, as does this, to cover the whole ground of the subject
from a practical standpoint. The following is a brief descrip-
tion of the apparatus and modes of application which the anthor

[167]
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has had in use in the Battle Creek Sanitarium during the last
fifteen to twenty years, and which have stood the test of prac-
tical use in some thousands of cases, not as an exclusive mode
of treatment, but as an auxiliary means employed in connection
with manual massage, exercise, hydrotherapy, electricity, and
other rational methods.

The meager knowledge which has heretofore existed in
regard to the functions of the sympathetic nerve and its rela-
tions to the activities of the viscera, has rendered difficult an
explanation of the remarkable therapeutic results which have
been constantly witnessed fromn the employment of mechanical
massage, especially in the treatment of hepatic and digestive dis-
orders. Now that the functions of the great sympathetic nerve
and of the abdominal ganglia and solar plexus are coming to
be better understood, it is very clear that the application of
strong vibratory or shaking movements to the abdomen may
produce powerful physiological and therapeutic effects through
the stimulation of the sympathetic. When it is recollected
that the great abdominal brain controls the nutrition of the
entire body through its influence upon the circulation and its
universal control of glandular action, it must be clearly seen
that therapeutic applications capable of affecting this portion
of the mervous system cannot be made without marked
results.

The observations of the late eminent Professor Charcot
have called the attention of the profession to the powerful
physiological and therapeutic effects of vibration in the treat-
ment of organic discase of the spine, one of the most intract-
able classes of maladies. The confidence in mechanical mas-
sage as a therapeutic measure inspired by the great prestige of
this renowned Parisian physician, has encouraged the writer to
give publicity to some of the observations which he has made
upon this subject during the last twenty years, and to describe
some of the various means employed by him. Among the
several devices made use of are a number which were in-
vented by Zander and Taylor, who have also been working in
this line ; but the majority of those which the author com-
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-

siders the most effective are the outgrowth of his own personal
experience, and have been constructed after designs furnished
by him. Several devices other than those described have been
made and utilized, and have been found not without merit, but
are not described here for lack of space.

Mechanical Vibration.— Oune of the most useful of all
the several forms of mechanical massage is mechanical vibra-
tion. The highest rate of movement which can be attained by
the hand is ten to twelve tu-and-fro movements per second ;
whereas, by the use of mechanical, electrical, or acoustic
devices, effective vibratory movements may be produced at
any rate desired between forty or fifty per sccond to ten times
that number. Vibratory movements forcibly communicated to
the body at the rate of six per minute, have been shown to
produce at first a distinet muscular contraction with cach oscil-
lation ; but if the vibration is long continued, the individual
contractions become gradually less distinet, and after a time
merge one into another, so that the contractions become
continnous, or tetanic. From this fact it is apparent that
-aechanical vibration is capable of producing very decided
physiological results as a mode of exercise; and that it ex-
ercises a powerful influence upon the circulation is a frequent
observation. My patients constantly report that vibratory
movements make them warm, and restore the balance of
the circulation when disturbed by morbid reflex action, so
that, while the fect are warmed, the head is cooled.

Carefully conducted experiments which I have made, show
that the temperature of a part subjected to mechanical vibra-
tion is actually increased, the amount of the increase depend-
ing upon the length of the application, and the degree of
depression below the normal temperature at the start.

Vibration is also one of the most efficient means with
which the writer is acquainted for relieving the great variety of
parsesthesias from which neurasthenic patients suffer, such as
numbness, formication, tingling, ete.

The Vibrating Chair. — Figs. 115 and 116 represent a
vibrating chair which I devised in 1883, and have since had in
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constant use at the Battle Creek Sanitarium. The usual rate
of vibration which I employ is twenty per second. A person
needs to experience but a single application to become con-
vinced of the powerful physiological effects which may be
produced by mechanical vibration. When seated in the chair,
strong vibratory movements are expervienced, in which the
whole body takes part. The greatest amount of force is applied
to the lower portion of the trunk. The vibratory impulses
communicated are felt powerfully in the lower bowel, and
have a decided stimulating effect upon the rectum.

By placing the hands upon the arms of the chair, and
inclining the trunk either forward or backward, the impulses
may be transmitted more or less foreibly, as desired, from the
lower to the upper portions of the spinal column. The applica-
tion should continue from three to ten minutes, to sccure
decided physiological effects.

Vibrating Platform.— In standing erect upon the mov-
ing platform on which the chair rests, the muscles of the legs
are brought into powerful action. Not only the muscles of the
lower leg, but the muscles of the thigh, are thrown into tetanic
contraction by the strong vibratory movements transmitted
through the legs (Fig. 116). The application usually lasts
about five minutes. A separate platform may also be used.

The Vibrating Bar.—Fig. 117 is a very imperfect rep-
resentation of an apparatus I had constructed several years ago,
in which a suitable mechanism drives a pair of horizontal bars
at a high rate of speed. In using the vibrating bar, the hands
‘are first placed upon it with the fingers spread and held rigid,
but with the wrists flexible. This throws the hands into violent
vibration without communicating the vibratory impulses to any
other portion of the body. The bar is then seized by the
hands, which grasp it tightly while the arm is partly flexed at
the elbow, the shoulder joint being relaxed. Then, straighten-
ing the arms and holding them rigid, the muscles of the
shoulders being fixed and the bar held firmly, the vibratory
movements may be communicated to the upper spine and head
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with very great vigor, producing a powerfully stimulating effect
upon the upper spine.

The vibratory impulses may also be communicated to the
stomach, liver, loins, sacrum, rectum, and other parts, by
bringing these portions of the body into direct contact with
the bar.

Powerful endwise vibratory movements are given to the
legs by placing the patient in a chair facing the apparatus,
with the feet against the uprights which support the end of
the bar opposite the driving mechanism. The vibratory move-
ments obtained from this apparatus are applied to each part
from half a minute to one minute.

Vibration of the Arms and Legs.—The legs are vi-
brated in three ways: (1) By means of an endwise movement ;
(2) by means of a lateral movement ; (3) by means of a rotary
movement. The effects of these three modes of vibration are
similar, yet in some respects different. The time of application
is usually from three to five minutes.

Fndwise vibration is by far the most vigorous of the three
modes. It is administered by means of a horizontal vibrating
bar against the end of which the feet are placed, supported in
suitable rests (Fig. 118).

Lateral wibration is administered by means of the same
apparatus, the feet being placed against the side of the bar in-
stead of the end (Fig. 118).

Rotary vibration is produced by means of a rotating bar
against the end of which the feet are supported (Fig. 119).

The leg is held straight, not flexed as in the cut. The
same apparatus is used for the arms.

Nerve-percuter, or Vibrator.—This instrument,
which I have recently had constructed, and to which reference
has previously been made, consists of a metallic chamber in
which a mass of soft iron is made to play to and fro with con-
siderable force by means of an alternating electrical current
passing through a coil of wire which constitutes a part of the
chamber. The blows struck by the oscillating mass of iron are
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communicated to the portion of the body under treatment by a
brass rod terminating in a knob. By means of this simple de-
vice, very vigorous vibratory movements may be applied to the
head, to a nerve trunk, or to any part of the body to which it
is desirable to make vibratory applications (Fig. 121).

Vibration of the Trunk.—In Fig. 120 is shown a
method of applying vigorous vibratory movements to the trunk.
The apparatus consists of a mechanism by means of which a
strong horizontal bar is made to oscillate at the rate of 1200 to
1500 per minute. By means of suitable padded rests placed
upon the bar, vibratory movements may be communicated to
the back, the abdomen, or to either side, as may be desired.
The special purpose of this apparatus is to communicate me-
chanical motion to the liver, stomach, bowels, and other
abdominal viscera. It is a vigorous means of stimulating per-
istaltic activity, and of quickening the circulation in the large
viscera of the abdomen. This apparatus the writer has had in
use at the Battle Creck Sanitarium for twenty years, and has
found it an exceedingly effective device. It is not simply a
means of amusing the patient, but is capable of producing
powerful physiological and therapeutic effects. The time of
application to each part is usually from three to five minutes.

Mechanical Kneading.— By means of sunitable appa-
ratus, mechanical kneading may be applied in a very eflicient
manner to the bowels, the arms, the legs, and even to the
whole trunk.

Mechanical kneading of the abdomen is one of the most use-
ful of the several forms of kneading ; it may perhaps with jus-
tice be said to be the most useful of all. It is best administered
by means of the apparatus shown in the cut (Fig. 122).
The writer had this apparatus specially constructed for the pur-
pose some twelve years ago, and has had it in constant use
since: The apparatus consists of a table with a large aperture
near the center of its top. In this opening plays a series of
six vertically-placed bars, each surmounted by a suitable pad.
Each bar is separately actuated by a cam, or eccentric, so that
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it has its own independent motion. These six eccentrics are
so arranged as to give a wave-like form to the combined move-
ment of the six kneading pads. Simultaneously with the ver-
tical movement of this kneading device, the table top, with
the patient which it bears, is made to move back and forth,
thus changing the relation of the pads to the abdominal
surface, and causing them to knead the entire abdomen.
The two sets of movements are so timed that the wave-
like kneading movement is made to follow very closely the
course of the colon, thus bringing this part of the intestine es-
pecially under control.  Zander has a similar machine.

I have found this apparatus of very great service in the
treatment of cnnth(tfmn It is not, of course, a panacea for
this disease, which arises from many different causes ; but it is
a most efficient auxiliary to other measures, and not a few
cases have been observed in which the patient traced the
greater part of the benefit received from a systematic course
of treatment to this apparatus alone.

Mechanical kneading of the abdomen is useful not only in
constipation, but also in cases of dilatation of the stomach in
which there is, as a result of the dilatation, a considerable degree
of motor insufficiency, in consequence of which the stomach
does not empty itself with normal promptness. This treatment
is of value in all cases of slow digestion so-called, and should
be used within an hour or two after each meal. The kneading
is usnally continued from five to fifteen minutes.

Mechanical kneading of the arins is executed by means of
the apparatus shown in Fig. 123. When the pressure is made
suflicient to prevent the rubbers from slipping over the surface,
the movement is that of rolling, a form of deep kneading;
with lighter pressure, it is that of friction. This is a valuable
mode of utilizing mechanical massage. The time of applica-
tion is from thrce to five minutes.

The legs may receive mechanical massage by means of a
similar apparatus, shown in Fig. 124 This is an excellent
means of aiding the circulation in cases in which the legs and
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feet are habitually cold. The application should be continued
from five to eight minutes, or until the extremities are
thoroughly warmed.

Mechanical kneading of various parts may also be employed,
as shown in Fig. 123. The apparatus utilized is similar to
that used for rotary vibration of the feet. A suitable pad is
secured at the end of a bar, which is made to rotate while it
rests against any portion of the trunk te which it can be con-
veniently applied. It is especially useful in making applica-
tions to ¢he back, stomach, bowels, shoulders, and the region
of the liver. In cases of gall-stones, it is a most excellent
means of jostling imbedded caleuli down into the bile duet,
thereby hastening the emptying of the gall-bladder. It also
facilitates the discharge of the fluid cmltunts of the gall-
bladder, and is thus a valuable aid to digestion. It will be
apparent from these obscrvations that this particular form
of apparatus is a very efficient form of vibration, as well as
a thorough kneading procedure. The time of application
should be from one to three minutes to each part.

Trunk Rolling.— The apparatus represented in use in
Fig. 125 consists of a pair of pulleys moving in alternation and
in opposite directions, a fraction of a revolution in each direc-
tion. To each pulley is attached one end of a broad strap,
which is passed around the trunk in such a manuer that, as the
strap is pulled first in one direction and then in the opposite, the
tissues are acted upon very much as in certain forms of palm

,kncadmg When applied about the waist, it is a very exeel-

lent means of administering a rolling movement to the muscles
of the trunk, and a shaking movement to the viscera; when
applied across the shoulders, the effect is that of deep knead-
ing. This is a favorite apparatus with paticnts who are under

treatment by mechanical massage. It was devised by the
‘author about ten years ago. This application is so vigorous

that it is not usually continued longer than from two to

four minutes.



Fig. 123. Apparatus for Kneading the Arms, Fig. 124, Apparatus for Kneading the Legs.
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Mechanical Percussion.—There are two forms of per-
cussion which may be administered mechanically, viz.: (1)
Slapping ; (2) Beating.

Slapping is administered mechanically by means of a verti-
cal revolving bar, to which is attached a broad strap about six-
teen inches in length (Fig. 126). The strap is fastened to the
bar at its middle, the two ends being free ; and thus two blows
are struck at each revolution. Different degrees of force are
gecured by modifications of the speed with which the baris
ade to revolve, the thickness of the strap, and the position of
the patient in relation to the bar and the strap. The time of
application, is from one to three minutes.

Mechanical slapping is a most effective measure for stimu-
lating the surface circulation. In this respect it is not excelled
by any procedure which can be administered by the hand. It
is most usefully applicd to the shoulders and back, the legs
and thighs, and the soles of the feet.

Mechanical beating (Fig. 127) is an efficient mode of per-
cussion, though less valuable in comparison with beating
administered by the hand than is mechanical percussion in
comparison with manual percussion. It is most effectively
applied to the spine and chest, and over the abdomen. The
apparatus shown was devised simultaneously by the writer and
by Zander, of Stockholin. The usual time of application is
from two to four minutes.

Mechanical Friction.— Friction may be applied to the
soles of the feet by a revolving ribbed cylinder (Fig. 128),
which was first used by Zander. The writer has added a num-
ber of features which have proved serviceable. One of these
is the employment of an apron to cover the ribs of the re-
volving cylinder, thus preventing the wearing upon the pa-
tient’s stockings or slippers ; another improvement is the insu-
lation of the chair in which the patient sits, which I was led to
make by noticing that sparks could often be drawn from
different parts of the patient’s body while receiving treatment
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from the apparatus. It is not an uncommon thing to see the
hair of a patient sitting in the insulated scat, erected by the
electric charge generated by the friction of the machine. Itis
possible that a certain portion of the static electricity may be
generated by the driving belt. This phenomenon is of course
chiefly confined to the colder months, when the atmosphere
is dry.

The apparatus is a very valuable one, as it performs its
work efliciently, and does something which cannot be so well
accomplished in any other way. It is a favorite machine with”
our patients. The application is a very agreeable one, and
may be continued almost ad libitwn without injury. The
usual time is from five to ten minutes.

Tilting-table.—In Fig. 129 is represented a tilting-table,
which the writer devised nearly twelve years ago, and has had in
use since. The patient lies upon his back while one end of the
table top is lifted by means of a large cam operating beneath it.
The patient lies with his head at the stationary end of the table.

The purpose of this apparatus is to secure what I have
termed ¢‘vasomotor gymnastics.” Wlen the hand is raised
above the head, a strong contraction of its blood vessels
occurs, the effect being rendered visible to the eye by blanch-
ing of the skin. At the same time that the blood vessels of
the arm are thus made to contract by a vasomotor reflex, the
vessels of the corresponding portion of the brain also contract.
By a repetition of the movement, real gymnastics of the muscu-
lar walls of the vessels may be executed, and thus relaxed ves-
sels be contracted and strengthened, and local congestion
relieved, if so sitnated as to come within the sphere of the
reflex action set up by the change in the position of the arm.

This same principle applies with equal force to the lower
extremities, which have a relation to the organs of the pelvis
similar to that which the arms sustain to the brain. = Leg rais-
ing, with the patient lying in a horizontal position, is one of
the recognized and most valnable movements in the medical
gymnastics of the Swedes. There is, however, a certain disad-
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vantage in this mode of exciting vascular contraction. It is
impossible to raise a limb by voluntary effort withoat a cer-
tain degree of strain, which involves holding the breath, and
producing, as a result, an increase of pelvic and portal conges-
tion, so that the exercise must to some degree defeat its own
purpose. In this exercise, also, but one leg is raised at once.
When the lower part of the body is elevated mechanically,
there is no exertion on the part of the patient, consequently
no strain, and both limbs are elevated at the same time ; thus
the maximum effect is obtained.

This apparatus is of great service in all forms of pelvic con-
gestion, in ovarian disease, uterine catarrh, displacements of
the pelvie viscera, and in rectal disease of various forms.
After spending a few minutes upon the tilting-table, rising and
falling with its oscillations at the rate of about eight times a
minute, patients suffering from the maladies named and others
similar, almost invariably express themselves as experiencing a
marked sense of relief. The effects of this mode of passive
exercise of the blood vessels are so agreeable that patients are
inclined to continue the application as long as they are allowed
to do so. As a rule, ten to fifteen minutes is suflicient to
secure decided physiological effects.

Pelvis Tilting.— Nearly all forms of pelvic disease give
indications for the use of the tilting-table above described. In
displacement of the womb or ovaries, however, as well as of
the stomach, liver, kidneys, bowels, and other abdominal or-
gans, it is important to combine with the vasomotor gymnastics
described, the employment of position as an aid to restoration
of the displaced viscera. This is accomplished by adding to the
tilting-table above described a device by means of which the
pelvis is lifted free from the table while the patient lies upon
the face, thus causing the abdominal wall to sag downward
(Fig. 130). As the table is tilted, the patient is lifted into
such a position as to cause gravity to make an upward (in re-
lation to the normal position) pull upon the viscera of the
trunk. The device consists simply of an attachment placed

12
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in the center of the table, which is made to rise more rapidly
than the table itself, thus lifting the pelvis before the rest of
the body, and holding it in this relation until the table returns
to a state of rest. The effect of this apparatus is increased, if,
while the patient is elevated, the attendant applies percussion
or beating to the sacral region.

The use of this apparatus alone is not suflicient to restore
displaced organs to position, but it aids greatly in relieving
congestion, and is certainly a help toward a cure of visceral
prolapse. The application should be made daily, or twice
daily, and continued from eight to ten minutes each time.

Trunk-exercising Apparatus, —Figs. 131 and 132
represent forms of apparatus which are of substantial service
in exercising the muscles of the trunk. Although the results
obtained are different, the prineciple of both machines is the
same, and is based upon the fact that the body involuntarily
seeks to maintain its equilibrium.

Active-passive Rotation of the Ilips.— Fig. 131 is an appa-
ratus so constructed as to cause a seat to revolve in such a
manner that its plane shall continually change, thus inducing
the patient, when seated upon the apparatus, to contract the
muscles of the trunk in maintaining his equilibrinm, the body
being steadied by the hands. There is thus secured a com-
plete and perfect rotation of the hips. This is a most excel-
Ient form of exercise for persons with weak trunk muscles,
which is the condition of most women who come under the care
of the gynecologist, as well as of a large share of the cases of
nervous dyspepsia in both men and women. This apparatus
has the advantage over other forms of gymnastic apparatus in
that it brings the muscles into action automatically, as in
walking, and thus secures a more complete and natural move-
ment of thie muscles of the trunk. The first applications with
this apparatus should be brief,—not more than one or two min-
utes, — as the muscles of the trunk are brought into such vigor-
ous action that they are likely to be overtaxed, especially in
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feeble persons. The apparatus may be used either with or
without power attachment, but is usually employed without.

Lrunk Flexion. — In the apparatus shown in Fig. 132 the
movement is a tilting of the seat from side to side. It is
used in two positions : (1) With the patient sitting parallel with
the line of movement; (2) with the patient sitting at right
angles to the line of movement. In the first position, the
patient is induced to make alternate flexion of the trunk for-
ward and backward; in the second position, the patient flexes
the trunk from side to side.

The use of this apparatus is indicated in the same class of
cases as the preceding. Its action is less powerful, and conse-
quently it is especially adapted to feeble patients at the begin-
ning of a course of treatment, and as an introduction to the
more vigorous movements. The action of this apparatus being
less energetic than the preceding, the applications may be
somewhat longer —two or three minutes at first, and longer
after the paticnt becomes accustomed to them.

Mechanical Respiration. —In Fig. 133 is shown an
apparatus by mecans of which artificial respiration may be
mechanically adininistered. In its use the patient is séhted
upon a stool, the arms being placed over movable rests, which
fall in the axillee. The back is supported by a padded rest
placed between the shoulders. When the machine is set
in motion, the shoulders are lifted upward and backward in
such a way as to expand the chest in an efficient manner, pro-
ducing a strong inspiratory movement quite independent of
any effort on the part of the patient. The effect is to correct
the condition known as flat, or hollow, chest, and to give flexi-
bility to the chest walls when they have become rigid in conse-
quence of insufficient use. This apparatus is in part modeled
after a similar arrangement by Zander, but several improve-
ments have been added ; among others, is a device by means
of which the arms, as well as the shoulders, are raised, thus in-
creasing the vigor of the inspiratory movement.
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In the use of this machine, the shoulders are alternately
elevated and lowered, thus imitating exactly the movements
executed in artificial respiration. The action of this apparatus
being purely passive, the application may be somewhat ex-
tended —five to ten minutes or longer.

Cannon-ball Massage.— A cannon-ball (Fig. 134) cov-
ered with leather is a valuable mechanical accessory in the
application of abdominal massage. The ball is simply rolled
upon the abdomen, following the course of the colon from right
to left. A ball weighing from four to six pounds is usually
employed. I have found the cannon-ball very useful when
employed in connection with other measures of treatment. It
has an advantage in that it may be employed by the patient
himself. It should be used for fifteen minutes morning and.
evening. In the morning it may be employed just before
rising, or half an hour after breakfast.

The Shot-bag.— This is simply a bag containing a quan-
tity of fine shot. The weight should be three or four pounds.
It is used in a manner similar to the cannon-ball, being slowly
rolled along the colon from right to left. In the writer's
exptrience the shot-bag is less convenient for use in most cases
than the cannon-ball. It is, however, better suited to cases in
which there is a considerable degree of abdominal tenderness.

The Weighted Compress.— A quilted compress (Fig.
185) containing several pounds of fine shot, large enough to
cover the anterior portion of the abdomen with the patient
lying down, has been recommended and successfully used as
an aid in inducing intestinal activity. The weighted -cow-
press acts simply by increasing the intra-abdominal tension,
thus compelling the patient to breathe with greater vigor,
and thereby administering to himsclf a sort of automatic mas-
sage to the abdominal contents, through the descent of the dia-
phragm, and compression of the organs between the diaphragm
and the weighted abdominal wall. The cannon-ball may some-
times be advantageously employed in connection with the
weighted compress.
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The chief advantage of the cannon-ball, shot-bag, and
weighted compress is that they may be used by the patient
himself, without the assistance of the masseur. In the ma-
jority of chronic cases requiring abdominal massage, they are,
however, scarcely sufficient in themselves to accomplish the
results desired, but may be employed as useful adjuvants.

Muscle Beaters.— Some twelve or fourteen years ago,
Klemm, a German empiric, introduced his so-called * muscle
beater,” consisting of elastic rubber tubes attached to a
handle, which were used as a sort
of cat-o™-nine-tails in whipping and
flagellating various parts of the
body. The inventor created quite
an impression for a time by the
cures effected by this simple means
alone; but the muscle beater Js
certainly a very imperfect substi-
tute for massage, although it acts

quite effectively in stimulating the S
surface circulation. Klemm's Muscle Ball Muscle
The muscle beater may be most Beater. Bester.

advantageously employed upon thick Fre. 138.

and fleshy masses, and upon those portions of the body which
are but slightly sensitive, as the back. The mode of applica-
tion by a masseur is shown in Fig. 136. When the muscle
beater is used by the patient in self-treatment, but oie beater
is ordinarily employed.

Various forms of muscle beaters have been devised. A
form which I have found more convenient than that invented
by Klemm (Fig. 138,A) consists of one or more rubber balls
attached to a flexible rattan or whalebone handle (Fig. 138, B).
One, two, or more balls may be employed, and of any size
desired. The last-described form is an American invention.

Electric Massage.— Various appliances have been pro-
posed for administering massage by means of a specially
constructed electrode, thus applying massage and electricity at
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the same time. A much better mode is the application of
electricity through the hand, by connecting the patient with
one pole, while the masseur connects himself with the other
pole by grasping the electrode with his other hand or fasten-
ing it about his arm. The application of electricity through
the hand is often useful, and sometimes even necessary;
but I have never becn able to see any special advantage in
the simultaneous application of massage and electricity other-
wise than in the employment of the electrical current by the
hand either held upon a fixed point, as in passive touch, or
with gentle stroking. My experience with various forms of
massage electrodes has led me to discard them as worthless.
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A difficulty which has been experienced by every intelli-
gent physician who has undertaken to prescribe calisthenies,
gymnastics, or any other form of exercise for his patients, is
the lack of precise knowledge as to the strength of the patient,
and the kind and amount of exercise appropriate in any given
case. In a paper® which, with the apparatus to be presently
described, was by request presented before the International
Statistical Congress held in connection with the World’s Fair
at Chicago, I endeavored to show how this difficulty may be
met j and, believing that at least some of those into whose
hands this book may fall will be interested in this subject, I
herewith present the substance of the paper referred to : —

Some twenty years ago I began the employment of calis-
thenics and Swedish movements, manual and mechanieal, in the
treatment of chronicinvalids. A few years later I visited Stock-
holm, Sweden, and spent a short time under the tutelage of
Professor Hartelius, in order to become better acquainted with the
Ling system. For the past fifteen or more years I have made
gymnastics a very prominent feature in the treatment of in-
valids of all clgsses coming under my care at the Battle Creek
Sanitarium, and in this time have snbjected to various forms of
exercise, as a curative means, more than ten thousan l invalids.
~ Early in my experience I became convinced that we have in
voluntary muscular exercise one of the most powerful means of
modifying nutrition. A more mature experience has fully
established me in the belief that muscular exercise is one of the
most valuable of all therapeutic agents. From the outset of
my use of exercise as a means of cure, I appreciated a difficulty
doubtless experienced by every person who has undertaken to
make a definite prescription for exercise which should be

1 «“A New Dynamometer for Use in Anthropometry.”
[183]
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closely adapted to the needs of the individual for whom the
prescription was made. This difficulty is found to be much
greater in the employment of exercise for invalids than for
that class of persons who usually come under the care of the
physical director, owing to the greater degree of muscular
asymmetry which is commonly encountered in invalid adults.
In fact,it is a very rare exception to find among adults a person
whose habits of life have not been such as to allow impor-
tant muscular groups to fall into a state of idleness. This is
well attested by the fact that such deformities as hollow
chest, round shoulders, prominent abdomen, curvature of the
spine, forward carriage of the head, and similar abnormalities
are so prevalent that the majority of men and women who have
reached the age of forty years or over, furnish illustrations of
one or more of these defects. Among chronic invalids espe-
cially, it is exceptional to find a person who does not present
asymmetry in some of the forms which I have shown in a
series of outline studies of the human figure, presented else-
where.?

In dealing with this class of patients, I experienced very
great difficulty in adapting my prescriptions for exercise. to
individual cases. In fact, I found myself constantly at a loss
to know exactly what my patient needed, and was frequently
embarrassed by the fact that, notwithstanding the exercise of
the greatest possible care in making a preserjption which I
thought to be suited to my patient’s needs, I had done harm
rather than good, owing to the failure to recognize weaknesses
which were quite as serious, though less manifest, than those
which my prescription was intended to relieve, and which
required a very different sort of treatment. I made use of the
usual methods of anthropometry, exercising the greatest care
in taking my measurements, only to be disconcerted by the
fact that patients not infrequently decreased in measurement

1 ¢ Outline Studies of the Human Figure, Comprising 118 Figures,
which Embody the Results of Several Thousand Observations, Embrac-
ing Studies of a Number of Different Civilized and Uncivilized Races."”
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while gaining in strength, or were discouraged by making little
or no change in their dimensions, notwithstanding hard and
persevering efforts in the gymnasium.

I soon discovered that measurements are of very little
value indeed in dealing with adult invalids, however useful
they may be in the management of the physical training of
growing boys and girls and undeveloped youths. I learned
that quality, rather than quantity, of muscle was the important
thing in dealing with adults — at least invalid adults. Through
the assistance of Professor Sargent, I possessed myself of all
the various forms of dynamometers which had been constructed
for use in testing the strength of the muscles of the human
body. I found, however, that these dynamometers had so
little range of adaptability that only a few muscalar groups
could be studied by their aid; and, finding myself daily em-
barrassed in consequence of my inability to meet the require-
ments of my patients, and being unable to avoid most unhappy
blunders in my exercise prescriptions, in sheer despair I sought
to devise some accurate means for testing the strength, which
could be adapted to the principal musecular groups of the body.

.- Having become accustomed in the physiological laboratory,
to the use of the mercurial column as a pressure indicator,
I adopted this as a source of resistance, and arranged a simple
apparatus consisting of a closed cistern containing about half
an inch of mgreury, which received the lower end of along
piece of barometer tubing. The space above the mercury in
the cistern was completely filled with water; and with the
cistern was connected, by means of three or four feet of rub-
ber tubing, a strong rubber bulb about the size of an ordinary
atomizer bulb. This was also completely filled with water.
By compression of the bulb, the water contained in it was
forced through the tube into the cistern, displacing an equal
quantity of mercury, which was forced up into the glass tube,
I found that a tube nine feet in height was sufficient to provide
for as much resistance as was needed to balance all the force
that could be brought to bear by a strong man in pressing
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the bulb. By means of various accessories, I arranged to
apply to this bulb the force exerted by each of the principal
muscular groups of the body,— extensors as well as flexors,—
including the muscles of the trunk.

I encountered various difficulties, however, the chief of
which were the gradual deterioration of the rubber bulb by use,
and the frequent admission.of air into the cistern by a change
in the level of the rubber bulb, causing the mercury columu to
disappear from the glass tube. Closure of the upper end of the
glass tube enabled me to shorten the tube, and diminish some
difficulties, but it increased others. After scveral years of
experimentation with the various forms of apparatus, I finally
substituted a stecl cylinder and piston for the rubber bulb, and
connected this with the cistern by a metal tube, placing the
apparatus upon a carriage which was made to slide up and
down a vertical rod, so that there should be at no time any
change in the relative positions of the cylinder and the cistern.
In this arrangement I substituted oil for water, as in using
water the steel cylinder and piston would soon become useless
from rust. To my dismay, however, I soon discovered that
the oil entered into combination with the mercury, and in turn
deposited an adhesive precipitate upon the sides of the cylin-
der, seriously interfering with the movements of the piston,
which must neccssarily be as scnsitive and delicate as pos-
sible. I tried various kinds of liquids without any advantage.
Finally, the thought occurred to me that the oil and mercury
might be separated by means of water, the relative specific
gravity of which would kecp the oil above and the mercury
below. This simple device enabled me to overcome the last
serious difficulty in the construction of the machine; and some
three ycars ago I had constructed the apparatus, of which a cut
is shown on the next page (Fig. 139). This apparatus has
since been in constant use in the physical culture department
of the Sanitarium at Battle Creek, Mich.

The dynamometer shown by Professor Seaver in his work on
anthropometry, and which he has had the kindness to commend,
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Fra. 139. DYNAMOMETER FOR TEST-
ING THE STRENGTH OF THE MUSCLES
(AUTHOR'S).

¥ ismy first instrument,
which I discarded sev-
eral years ago for the
improved form which
I have very briefly
described. In order
to dispense with the
long tube, Professor
Seaver suggested us-
ing a shorter tube,
and closmg the upper end,
which I had previously done
in experimentation. I have
adopted this suggestion, and
now usc a tube one meter in
length. At the upper end of
the tube is placed a metallic
stopcock, which is closed after
the machine is adjusted, so that
the amount of air in the tube
remains always the same. The
scale of the instrument is made
by the application of weights of
known value to the lever con-
nected with it, and has a range
of from one pound to one thou-
sand or more pounds, as the air
contained within the tube is
capable of affording an infinite
amount of resistance.

With this dynamometer,
which I have very imperfectly
described, but which I think
will be clearly understood by
reference to the accompanying
cut, I have made, and had made
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by my assistants, careful tests of the strength of the prin-
cipal groups of muscles in several thousand adults — both
men and women. The muscular groups tested are as follows:
For the upper extremities, hand flexors and extensors, forearm
pronators and supinators, arm flexors and extensors, deltoid,
latissimus dorsi, pectorals, and shoulder retractors; for the
lower extremities, foot flexors and extensors, leg flexors and
extensors, thigh flexors and extensors, thigh abductors and
adductors ; for the trunk, anterior, posterior, and right and
left lateral muscular groups ; for the neck, anterior, posterior,
and right and left lateral muscles ; for the thorax, the force of
waist and chest expansion. Expiration and inspiration are also
measured by means of Waldenburg’s pneumatometer.

The accompanying physical charts (Charts I and II) are
reduced copies of those which I use for recording the condition
of the muscular system of my patients. These charts are con-
structed on a percental plan somewhat similar to that followed
by Professor Seaver in his anthropometric chart. In making
these charts, based upon the examination of six hundred men
and a like number of women, the figures obtained for each
group of muscles were arranged in a column in regular order,
from the highest down to the lowest. The average of fifty
per cent of those found in the middle column was obtained,
and put down in the center of the corresponding column on
my chart. Forty-five per cent, reaching five per cent above
the upper level of the middle fifty per cent, were next added
together, the average found, and the result placed in the same
column, just above the previous result. Forty per cent, thirty-
five per cent, and 8o on down to one per cent of the numbers
above the middle, were cut out in like manner, the averages
found, and the results properly placed. Proceeding in a sim-
ilar manner, the figures were obtained for the lower half of the
column. By treating the data obtained for each group of
muscles in the body in this manner, I obtained a chart upon
which I could make a graphic representation of the strength
of the body, just as bodily dimensions have hefetofore been
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graphically represented upon anthropometric charts and tables.

At the right-hand side of the chart are arranged five
columns for the totals of the arms, legs, trunk, chest, and the
entire body, so as to bring under the eye at a single glance
both the relative and the actual strength of the principal
divisions of the body.

I have also prepared two other sets of tables, one based
upon the examination of two hundred healthy men between
twenty and thirty years of age, the other upon the data ob-
tained from testing an equal number of women of the same
age. This chart differs from the other chiefly in that the fig-
ures start at a higher level. In transferring the graphic repre-
sentation of a person’s muscular strength from one of these
tables to another, I find that the characteristic features, al-
though slightly modified, always remain the same.

As a further test of the value of the chart, I have platted
the figures obtained for the various groups of muscles, and find
that excellent curves are made. In the case of the left foot
flexors, for example, an almost absolutely perfect binomial
curve is obtained. The best test, however, for the value of
this method of obtaining a basis for a prescription for exercise,
is the fact that it meets in a most admirable manner the pur-
poses for which it was designed.

The data afforded furnish exact information concerning the
capacity of each of the principal groups of muscles in the body.
Knowing the capacity of each muscle, it is easy to proportion
the work in such a manner as to secure symmetry of develop-
ment. My plan for accomplishing this is as follows : —

Taking 300,000 foot-pounds, one sixth of a full day’s work,
as the proper daily amount of exercise for a man whose total
strength capacity is 10,000 pounds, corresponding very nearly
to the greatest capacity shown upon my table prepared from
two hundred young men in vigorous health, I have undertaken
to establish a definite relation between the strength capacity
and the total amount of work to be performed. This is accom-
plished by simply dividing the total amount of work done, by
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the total capacity of the muscles; that is, 1,800,000 is divided
by 10,000, giving 180. In other words, for each pound of
capacity, the muscles are capable of doing 180 foot-pounds of
work daily, an interesting physiological fact thus for the first
time determined. One sixth of 180 is 30. Hence it is clear
that in a symmetrically developed man, with a total strength
capacity of 10,000 pounds, each muscle, in order to do its pro-
portion of the 300,000 foot-pounds prescribed, must do work
to the amount of thirty times its lifting capacity represented
in foot-pounds. It is only neccessary, then, in order to ascer-
tain the éxact amount of work to be done by each group of
muscles at each level, to multiply by thirty the figures of cach
column of the chart.

I have made a careful approximate calculation of the
amount of work done in each exercise or set of exercises,
with each apparatus in the gymnasium under my supervision.
It is necessary to know the strength of the medicine as well
as the needs of the patient. Knowing the amount of work
required for each individual and for each set of muscles, and
also the result obtained from each exercise, it is easy to
construct tables of exercises exactly adapted to any capacity.
I have arranged ten series of such tables, or day’s orders,
five for each of the two charts.

In making a prescription for exercise, I first note the total
capacity of the individual, and then write down a number
indicating the day’s order which would sccure for an indi-
vidual of the given capacity the proper amount of work.
Then, glancing over the chart, I note the low points, and
check or underscore each of these, which indicates to the
assistant who superintends the exercise in the gymnasium,
that the work is to be doubled on all such points, so as to
secure to the weak muscles such rapid development and growth
as will enable them to overtake the rest of the muscles, and thus
restore muscular symmetry. In practice, I find that this
method never results in giving to a muscle more than a full
day’s work, and consequently there is no danger of injury
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resulting from this doubling of the amount of work to be done
by the weak muscles. In case of complete paralysis of the
muscle, it is of course necessary, at the beginning, to admin-
ister the exercise by electrical or mechanical means.

As a rule, I find it sufficient, for practical purposes, to
divide the series of total capacities represented upon my table
into five groups, instcad of making a distinet schedule of work
at each of the levels indicated by the several quantities repre-
senting total muscular capacity.

The ratio which I have established between the muscular
capacity and the day’s work is probably too small for those
in vigorous health ;5 but I find it well suited to the class of per-
sons coming under my observation, who are for the most
part invalids or semi-invalids. The man who is in training,
and desires to develop his whole body to its highest capacity,
should be required to exccute a full day’s work, — 1,800,000
foot-pounds, or even more. In arranging a day’s order of ex-
crcise, due account is of course taken of the work done in
walking, running, and similar exercises which may be made
a part of the program.

The patient does not undertake the first day to do all the
exercises prescribed in the series, but gradually takes them up
from day to day as he learns them, and becomes able to do
them ; and by the end of two or three weeks, he is expected to
have thoroughly mastered all the exercises given him, and to
have become able to take cach day all that is directed in his
prescription. At the end of a month, another chart is made,
the changes noted, and a new prescription prepared according
to the requirements. It is a matter of frequent observation
that the points which at the first examination are lowest on
the chart, are so improved by the specific exercise directed
to these particularly weak muscles that they become the
highest ones upon the second chart.

The advantages of this mode of studying the condition of
the muscular system, and the great change which may be
effected by a precise and definite prescription for exercise, in
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combination with massage and manual and mechanical Swedish
movements, is well shown in Chart I, which represents the
muscular condition of a young woman at three different dates ;
respectively, April 6, May 2, and September 1, 1892. The
great irregularities of the first tracing, and the low levels
reached by many of the arm groups of muscles, with the
low level of the total strength, indicate a very weak and un-
symmetrical development at the beginning. The young woman
was stooped, round shouldered, hollow-chested, pale, an®mic,
and possessed of very little vigor. Less than a month later,
when the second traucing was taken, the patient had made a
gain of nearly 800 pounds in total strength, the greater part of
the gain having been made in the arms, which in the begin-
ning were very much weaker than the legs, but which by
special attention had become proportionately stronger than the
legs. " The chest had also gained even more than-the arms, so
that this portion of the muscular system was slightly in the
ascendency. At this time another prescription was made, the
effects of which appear in the further improvement shown by
the test made September 1. By comparison of the totals, it
will be seen that the asymmetry had largely disappeared.

No person is ever found whose chart gives a perfectly
straight line ; but the nearer the approach to a straight line
across the chart, the more perfect, of course, the symmetry.

At the time of the last test, September 1, this unsymmet-
rical, feeble young woman would certainly have been pro-
nounced one of more than average vigor and of excellent
symmetry. She carried herself erect, her chest had become
full and the respiratory movements deeper, and the whole body
shared in the increase in physical vigor and stamina acquired
by the muscular system.

By means of this method, it is possible to obtain exact
knowledge respecting the requirements of each individual
case. Possessed of this, it is not difficult to make a prescrip-
tion which will be exactly adapted to the wants of the patient.
It is possible to make, in less than a minute’s time, a pre-
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scription which is more perfectly adapted to the nceds of the
individual examined, than could be made by the most elaborate
study and the consumption of any amount of time, without the
aid of the accurate data obtained by this method.

One of the charts herewith presented, that of Mr. A. (Chart
IT), shows the value of this mode of investigation in the diag-
nosis of morbid conditions affecting the motor system. The
patient was suffering from paresis of the left arm. This would
be apparent from the chart alone, without other evidence, as
will be readily scen. The dynamometer picks out the particu-
lar groups of muscles which are affected by paresis or paraly-
sis, und thus gives important indications respecting the location
of the central lesion, of which the paralysis is merely a symp-
tom. This chart also shows, in a most interesting manner, the
value of the dynamometer as a means of indicating the prog-
ress made by a paretic patient under treatment.

Another advantage in this mode of studying the motor
apparatus is the fact that the dynamometer tests not only the
muscles, but the nerves and nerve centers as well, so that it is
a precise measure of the condition of the individual's motor
apparatus. It is a trne measure of the dynamic enecrgy of the
body, and shows the actual ability of the individual to mani-
fest encrgy through his muscular system as a whole, and
through each particular part of it. The tape line merely gives
the dimensions of a man,—it tells nothing as to whether he is
alive or dead. The dynamometer gives us an accurate descrip-
tion of the living, active man. The chart obtained by means
of a dynamometer enables the physical director to make a pre-
cise prescription for exercise without even secing the subject,
whereas the data furnished by the measurements of the tape line
may relate to a man who is dead, or so completely paralyzed
that all forms and degrees of exercise are alike impossible 3 80
that without the aid of the dynamometer, anthropometry is a
most unreliable guide and almost altogether useless, unless the
subject is before the director, who, even then, is obliged to de-
pend upon his intuitions and experience in arranging a pro-

13



194 THE ART OF MASSAGE.

gram for gymnastic work, rather than upon the indications
of the tape line.

After several years’ use of my dynamometer and the charts
which it has enabled me to prepare, I am so thoroughly de-
pendent upon these means of directing the gymnastic work of
my patients that I should be quite at a loss to know how to pre-
scribe for them without this or some other equally good means
of exact diagnosis.

I ought, perhaps, to have said another word respecting the
method of using the dynamometer. I have worked out an ex-
act mode for testing cach group of muscles. This method is
followed with care in each test made. The general principle
which I have followed is that the resistance of the dynamom-
eter should be applied at the distal end of the bone which is
operated upon by the group of muscles under examination, and
in such a manner as to give the muscle an opportunity to act to
the best advantage, at the same time isolating its action from
that of other groups which might vitiate the results obtained.

I should not conclude this description of my dynamome-
ter and the mode of using it without acknowledging my in-
debtedness to Dr. Jay W. Seaver, Professor Frank W. IHowe,
A. M., and Mr. M. W. Newton, who were acquainted with the
instrument in the early stages of its development, for valuable
suggestions which were utilized in its improvement; also to
Dr. W. A. George, who compiled for me the first set of tables
based upon the data obtained by the use of the dynamometer.

I am glad to be able to say at the present date (February,
1895), that the apparatus described has been adopted in the
physical culture departinent of Yale, by the Government Mili-
tary Training School at West Point, the Madison (Wis.) Univer-
sity, and by a number of other leading educational institutions
and gymnasiums, as a basis for accurate work in physical
training.



STUDIES OF INDIVIDUAL AND COMPARA-
TIVE MUSCULAR STRENGTH IN
MEN AND WOMEN.

A most interesting line of research which the dynamom-
eter has enabled me to undertake, is a comparative study of
the muscular system in men and women. The studies of
this subject heretofore made have been chiefly based upon the
results obtained by the use of the tape line, which, as has
already been remarked, are practically valueless, and always
misleading. A few studies have been made by Quetelet and
others, based upon such incomplete tests as the strength of
the grasp of the hand, the weight which can be dragged over
a level surface, etc.; but the facts presented have been so
fragmentary as to be of little practical value.

In my personal studies by the aid of the dynamometer, the
principal comparisons which have been made are as follows,
the figures given (Table I, columns I-XIII) being based upon
the study of two hundred healthy men between the ages of
cighteen and thirty years, and an equal number of healthy
women of the same ages :—

1. A comparative table of the actual strength of each of
the several groups of muscles, and of all the mmuscles of each
of the principal divisions of the body, in the average man and
the average woman.

2. The relative strength of each group of muscles and of
the muscles of each division of the body, and also of the total
muscular strength, as comparcd with the average weight of
the body.

3. The strength of each group of muscles, of the muscles
of each of the principal divisions of the body, and of the total

[195]
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strength of the body, compared with the average height in
inches.

4. The strength of each group of muscles, and of the mus-
cles of each of the principal divisions of the body, as compared
with the total strength.

5. The strength of each group of muscles (right and left tg-
gether) as compared with the strength of the corresponding
division of the body.

6. The strength of the muscles of the lcft side of the body
as compared w1th those of the right side of the body.

7. The strength of each group of muscles, of the muscles
of each division of the body, and the total strength, in women,
as comparced with the same in men.

8. The strength of each group of muscles as compared
with the antagonizing group.

9. The strength of the muscles of the arms as compared
with the homologous, or corresponding, muscles of the legs.

10. A study of the muscular strength of men as compared
with that of women of the same height.

11. A study of the muscular strength in short men and short
women as compared respectively with that of tall men and tall
women,

In a special paper the author will give an exhaustive state-
ment of the results obtained by these various studics, only a
few of which can be admitted to this work, for want of space.

In the accompanying table (Table I) will be found the fig-
ures indicating the principal of these relations, which are
made more evident by a scries of graphic diagrams presented
in connection with the paper referred to.

The Relative Strength of the Various Groups of Muscles.—
In Table IT the figures which indicate the strength of each
individual group of muscles for the average man and the
average woman, are arranged in the order of their relative
strength. It will be observed that the order in the two col-
umns is not the same. Interesting differences and facts, a few
only of which will be mentioned here, occur at many points: —
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TABLE II.

TABULAR ARRANGEMENT OF THE SEVERAL GrRoUPs OoF MUSCLES wrTH

REFERENCE TO THEIR RELATIVE STRENGTIL.

197

WomEN.
Muscles of Inspiration (pneu- Muscles of Inspiration (pneu-
matometer) ... ... ..., .9 matometer) ... ..., .4
Muscles of Expiration (pneu- Muscles of Expiration (pneu-
matometer) ...... e 2.6 matometer) .. ... ..., 1.4

Neck Anterior.......... ... 35 Neek Anterior............. 19
IHand Extensors. ........... Hi4 Hand Extensors. ........... 29
Neck Posterior.. ... e 5 Neck Posterior.,.......... .37
Arm Flexors............... 120 Arm Flexors............... 48
Neck Lateral..oo...... ... 126 Arm Extensors............. 53
Arm Extensors............. 127 Forearm Supinators........ 57
Forearm Pronators......... 134 Forearm Pronators......... 57
Trunk Anterior............ 139 Neek Lateral. ... ..., . 60
Deltoid ... oot .. 10 Deltoid ... ..., e 71
Forearm Supinators........ 143 Trunk Anterior........... R
Toot Flexors........oo..... 145 Inspiration (waist).......... I
Shoulder Retractors........ 160 Inspiration (chest) ......... 85
Inspiration (waist).......... 172 FFoot Flexors.. ..o nes. 89
Latissimus Dorsi, .. ..., .. 185 Shoulder Retractors. ..., .. . 95
Inspiration (chest).......... 190 TLatissimus Dorsiv....... ... 99
Leg Flexors. ..., . 200 Pectoral ..., 102
Thigh Abductors. L. 206 sg Flexors. ... oo R BEY
Pectoral ..o oo 200 Leg Kxtensors..... R 12
Thigh Adductors........... 227 Hand Flexors.............. 125
Leg Extensors.........o.. .. 237 Thigh Abductors. 135
Hand Flexors.............. 249 Thigh Adductors. 142
Trunk Lateral..... 287 Trunk Lateral............. 154
Thigh Ilexors, 303 Chest. oo, 166
Thigh Extensor 330 Trunk Posterior. . 178
Chest. oo, RN 365 Thigh Kxtensors. 174
Trunk Posterior............ 380 Thigh Flexors il
Foot Extensors.......... ... 614 Left Arm -KGR
Left Arm................ .. 51 oot Extensors............. 364
Right Arm......... e T Right Arm ............ ce.. 378
Trunk......... e 1042 Trank...ooooveeenneenenn. . 516
RightLeg ... oo, 1131 Left leg.......... PR 659
Teftlieg. ... oottt 1131 Right Leg ....... ... 663
Chest and Trunk.......... . 1407 Chest and Trunk.......... . 682
Both Arms................. 1521 Both Arms..........c...... 736
Both Legs................ L. 2262 Both Legs... ... c.o .oou.. 1322
Entire Body................ 5190 Entire Body................ 2740

1. One of the most curious facts noted is that the foot ex-
tensors, or calf muscles, in the average woman, have a strength
almost exactly equal to that of the left arm.
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2. The anterior muscles of the mneck, in both men and
women, have about half the strength of the posterior.

3. The hand flexors in men have just twice the strength of
the arm flexors; in women, the hand flexors are nearly three
times as strong as the arm flexors.

4. The anterior muscles of the trunk, the deltoid, the fore-
arm supinators, and the foot flexors have alinost equal strength
in man ; in woman, the forearm supinators, forcarm pronators,
and the lateral muscles of the neck may be similarly grouped.

5. In man, the forearm supinators are considerably stronger
than the pronators, whercas in women they are of equal
strength, although inuch weaker than in man, these muscles
being, in the average man, 2 1-2 times as strong as in the
average woman.

6. In man, again, the thigh abductors and the pectorals
have almost the same strength capacity; in woman, a similar
parallel exists between the leg extensors and the hand flexors,
and another group is found in the muscles of the back, the
thigh extensors, and the thigh flexors, which are in the average
woman almost exactly equal in strength capacity.

7. In man, the latissimus dorsi and the muscles which move
the upper chest in inspiration, are equal in strength ; while in
woman a similar parallel exists between the latissimus dorsi,
the pectorals, and the shoulder retractors.

8. The inspiratory powers of the waist and chest are prac-
tically equal in woman ; while in man the inspiratory power
of the chest is perceptibly greater than that of the waist,
although in each case the respiratory strength in man is double
or more than double that of woman. This fact demonstrates
the fallacy of the idea that restriction of the waist is a means
of giving woman a superiority in upper chest development, and
80 scting as a preventive of pulmonary discase. Men, without
waist constriction, have greater relative strength in the upper
chest than have women.

9. The total strength of inspiration (chest) is, in women,
just 1-8 that of the total for the chest and trunk.



STUDIES OF MUSCULAR STRENGTH. 199

10. The strength of one leg is almost exactly equal, in
woman, to the strength of the chest and trunk ; in man, the
total for the chest and trunk is considerably greater than that
for either leg.

11. The waist-expanding capacity is alinost exactly 1-2 that
of the total for the two sides of the trunk, in woman.

12. The thigh extensors in man have a capacity more than
six times that of the hand extensors; while the foot extensors
have a capacity almost exactly twelve times that of the hand
extensors, and double that of the thigh flexors,

13. The strength of the arm extensors, in men, is almost
exactly 1-12 that of the entire arm.

14. The strength of the deltoid is, in woman, almost exactly
-2 that of the homologous muscles,—the thigh abductors.

15. The lateral muscles of the neck have half the strength
of the hand flexors, in both men and women.

Many other interesting comparisons might be made, espe-
cially those which relate to the strength of each group of mas-
cles as compared with the whole body. This is graphically
shown in one of the diagrams referred to.

The Strength of Fach Group of Muscles in the Average
Womaun as Compared with the Corresponding Group in the
Awerage Man.— (Table 1, column I1IL.) By referring to
Graphic I, in which is shown the actual strength of each
group of muscles in the average woman as compared with the
corresponding group in the average man, the strength of man
being taken as unity, it will be scen at once that the strength
of the average woman falls far below that of the average wan.
A few comparisons will be found interesting : —

1. The thigh abductors, the group which is relatively strong-
est in women, have less than 2-8 the strength of the correspond-
ing group in the average man ; while the total strength of the
average woman is but a trifle more than half that of the average
man (53 per cent). .

2. The following groups of muscles in woman possess a
relative strength of more than 1-2 that in man: Latissimus
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dorsi, shoulder retractors, foot flexors and extensors, leg and
thigh flexors and extensors, thigh abductors, thigh adductors,
anterior trunk muscles, lateral trunk muscles, anterior muscles
of the neck, muscles of expiration, as mecasured by the pneu-
matometer, and the leg muscles as a whole.

3. The following groups of muscles have, in the average
woman, a relative strength of less than 1-2 that in the average
man: Forearm pronators, forcarm supinators, arm flexors,
arm extensors, pectorals, muscles of inspiration, and the total
for the muscles of the arms. The muscles of the arm, espe-
cially those of the forearm and those which act upon the fore-
arm, are relatively the weakest muscles in the average woman.

4. The reasons for the unusual weakness of certain groups of
muscles in women, are, in some instances at least, quite ap-
parent. The weakness of the arm muscles is explained by the
fact that women cngage less than do men in laborious em-
ployments.

5. The legs are relatively stronger than the arms in women,
for the reason that the amount of exertion by the legs is more
nearly equal in the two sexes than in the case of the arms.
The greater strength of the thigh flexors is, perhaps, due to
the fact that the bones of the legs are, in women, shorter than
in men, so that the muscles acting upon the thigh have a better
leverage than in men. The same reason will hold good for
the thigh abductors and adductors, which are relatively the
strongest muscles possessed by the average woman. The
greater width of hips perhaps affords another anatomical ad-
vantage to the muscles of the thigh in women.

These observations are entirely in harmony with the inter-
esting fact pointed out by Quetelet and Sargent that the thigh
is not only proportionately, but actually, larger in women than
in men. The thigh is found to be relatively larger cven in
girls of twelve, and in girls of fifteen it is two inches larger
than in boys of the same age. Increase in the size of the
thigh is, in fact, one of the very first of all the sexual charac-
teristics of a physical nature which appears as the girl ap-
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-proaches puberty. It is interesting to observe that the results
obtained by the dynamometer entirely coincide in this particu-
lar with those noted by anthropometry.

Heretofore, there has been no means of knowing whether
the larger thighs of women were the result of a greater pro.
portionate development of the muscles, or simply a greater
accumulation of adipose tissue. It is probable that both pecul-
iarities in structure are present, but the dynamomecter has
clearly shown that the thighs in women are not ounly larger,
but proportionately stronger, as compared with other muscles,
than in men.  As compared with men, the abductors are
stronger in women of equal height, than in the average
woman, the relation being 72 per cent for the former, as com-
parcd with 65 per cent for the latter.

Many of the facts already noted, and others, are made
more clear by reference to Graphic 11

6. The muscles which are relatively weakest in women are
the forecarm pronators and supinators, and the arm flexors.
The latter muscles are 2 1-2 times stronger in men.

7. A very marked superiority in favor of men is also
noticeable in the muscles concerned in respiration.

The inspiratory strength of the waist and that of the chest,
both as mecasured with the dynamometer and with the manom-
eter, or pneumatometer, are relatively much weaker in women
than in men, the disparity being @ For waist inspiration, 1.18
chest inspiration, 1.24; and inspiration as measured by the
pneumatometer, 1.25 3 or respectively, 2 1-5, 2 1-4, and 2 1-4
times greater strength for corresponding parts concerned in
inspiration in man than in woman.

8. It is worthy of note, on the other hand, that the dis-
parity in the case of expiratory strength, as measured by the
manometer, is not so great, being only 86 per cent, or 1 6-7
times as great in man as in woman, the latter being unity.
The explanation of this weakness of the inspiratory power
in woman is clearly to be found in the impediment to inspira-
tion afforded by the conventional mode of dress among
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civilized nations, and the resulting deterioration in muscular
structures. It is quite safe to predict that such a deficiency
would not be found to exist in the case of savage women.

The obstacle existing in regard to inspiration does not exist
in relation to expiration, since the constriction of the clothing
would assist, rather than interfere with, expiration. If it be
argued that the hindrance to inspiration presented by tight
clothing ought to act as a sort of gymnastics and discipline of
the respiratory muscles, whereby they would acquire greater
strength, it is only nccessary to say in reply that one of the
best established principles in relation to muscular development
is the fact that long-continued and unrelenting opposition to
muscular movement finally results in the tiring out and
disabling of a muscle, rather than in its superior develop-
ment. This is clearly seen in various forms of spinal curva-
ture, as well as in other acquired deformities.

9. The total for the chest falls at a point nearly as high as
that for inspiration, the difference amounting to 1.20 in favor
of the average man, indicating a total strength of the chest in
the average man 2 1-5 times that of the average woman.

10. Another prominent point of weakness in women is
found in the muscles of the back, which are in the average
man 2 1-5 times stronger than in the average woman.

We have here one explanation of the constant complaint
heard from women, of tired back. This undeveloped con-
dition of the muscles of the trunk, particularly those of the
back, may well be due to the constriction of corsets and tight
skirt bands, and the consequent inability, as well as neglect,
to make free use of the muscles of this portion of the body.

11. The pectoral muscles are also notably weak in women,
which quite agrecs with the weak inspiratory power of the
chest previously referred to.

A number of other interesting facts will be learned by a
careful study of Table I. These are more clearly shown in the
graphic diagrams referred to, but which, for want of space,
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cannot be given here. A few points may be briefly mentioned,
as follows : —

Lelation of Strength to Height and Weight in Men and
Wont®h.— Without going into all the relations of strength to
height and weight which we have traced out, and which are
based on the figures given in Table I, columns IV to VII,
attention is called to the following as of especial interest : —

1. The strength of the average woman, in comparison with
her weight, is less than 2-3 that of the average man, as com-
pared with his weight.

2. The strength of the average woman, in comparison with
her height, is only 4-7 that of the average man.

3. The total strength of the average woman as compared
with the total strength of the average man is .53, The weight
of the average woman as compared with that of the average
man is .86. The height of the average woman as compared
with that of the average man is .92, It thus appears that the
average woman, while less than the average man in height, is
still more inferior in weight, and presents a still higher degree
of inferiority in strength. A comparative study of men and
women between forty and fifty years of age would possibly
show women to be somewhat less inferior in weight.

The full significance of these facts is recognized only when
they are considered in connection with the law that weight
increases with the cube of the height, whereas muscular
strength increases only in the proportion of the square of
the height. This principle gives the shorter individual an
advantage over the taller, so that while, according to this
law, we might expect to find women weaker than men, they
should not be weaker than men in proportion to their height.

To make this point clearer, let us take an example: The
average strength of 12 men, each 70 inches in height, was
found to be 5483 lbs. The average strength of 14 men, each
65 inches in height, was found to be 4653 1bs. The calculated
strength of the men, compared with that of the average man, is
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found to be exactly 5425 Ibs.—only 58 Ibs. less than the actual
strength observed.

Applying the same rule in a comparison of men and women,
the following result was obtained : The average strend® of
25 men having an average height of 69 inches was found to
be 4810 lbs.; the average strength of 34 women, 64 inches in
height, was found to be 2652 1bs. The calculated strength of a
woman 64 inches in height, obtained by the same rule, and
taking the average strength of 25 men 69 inches in height as
a basis, is 4130 1bs. By this we sec that, applying the ratio of
the square of the height as a means of determining the strength
for a person of given height, women fall far short of the
strength they should possess, the deficieney in the above case
being 1478 lbs. In other words, the strength of woman is
only 64 per cent of what it should be, as compared with man.

An actual comparison of men and women of the same
height brought out the deficiencey still more clearly. The av-
erage strength of 19 healthy women between the ages of eight-
cen and thirty years, 65 inches in height, was found to be 2660
Ibs.; the average strength of 14 healthy men of the same age
and the same height, was found to be 4653 1bs.

We find in these observations an interesting confirmation
of the correctness of the principle that the strength of two per-
sons of different height will be in dircct ratio to the squares of
their heights. It also appears that the actual facts, as observed
by the comparison of the average strength of a large num-
ber of men and women of equal height, agree very closely with
those shown by calculation, since the 19 women with an aver-
age strength of 2660 lbs. should have had an average strength
equal to that of the 14 men, whereas they fell short 1993 1bs., or
43 per cent.  According to this, the strength of the average wo-
man is 37 per cent that of the average man of the same height.

4. The strongest single group of muscles in the body in
relation to body weight is the foot extensor group, which, in
men, lifts 4.4 times the weight of the body, and in women, 3.1
times the weight of the body.
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5. The following groups of muscles in the average man
(the muscles of both sides being included) are capable of 1ift-
ing the entire weight of the body or more: Hand flexors, fore-
arm ggupinators, deltoid, latissimus dorsi, pectoral, shoulder
retractors, foot flexors, foot extensors, leg flexors, leg exten-
sors, thigh flexors, thigh extensors, thigh abductors, thigh
adductors, trunk anterior, trunk posterior, trunk lateral, in-
spiration (waist), inspiration (chest).

6. In women the hand flexors, foot extensors, leg exten-
sors, thigh flexors, thigh extensors, thigh abductors, thigh ad-
ductors, trunk posterior, and trunk lateral are each able to
sustain a weight equal to that of the body.

7. Those muscleg which are able to lift a weight equal to
that of the body in men but not in women, are the following :
Forearm supinators, deltoid, latissimus dorsi, pectorals, shoulder
retractors, foot flexors, leg flexors, trunk anterior, inspiration
(waist), inspiration (chest).

8. It is interesting to note that the strength of cach divis-
ion of the body is more than suflicient to lift the entire body;
even the smallest total found — that for the chest in women —
is able to lift 1 14 times the body weight. The highest total
for a division of the body —that for the legs— indicates, in
men, o strength 16 times that required to lift the body weight.
The arms in men are able to lift 11 times the weight of the
body, while the muscles of the chest and trunk combined are,
in men, capable of lifting 10 times the body weight.

9. The foot extensors are, in men, a little less than fifty
per cent stronger than in women, when compared with the
body weight, although the flexors are but a little more than
1-3 stronger in.men than in women.

10. The strength of the inspiratory muscles as compared
with the body weight in men, is nearly twice that of women.

11. The lateral muscles of the neck have a strength, in
relation to the weight of the body, ncarly double that of the
same muscles in women, a fact which is readily explained by
the greater size of the head in men.
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12. The back muscles are stronger in men, in proportion to
total strength, doubtless in consequence of the heavier arms,
shoulders, and head which these muscles are required to sustain.

Relation of Strength to Ileight.—In this relation, special
interest attaches to the following figures, which express the
number of pounds lifted for each inch in height:—

1. For men: arms, 22.5; legs, 33.4; trunk, 15.4; chest,
5.4 entire body, 76.7.

For women : arms, 11.7; legs, 21; trunk, 8.2; chest, 2.6;
entire body, 43.6.

2. The strongest group of muscles in the body, in relation
to height, is the foot extensors, which are able to Ilift a little
more than 9 pounds for each inch in height, in men, and 5.8
pounds for each inch in height, in women.

Relative Strength of Flevor and IFetensor Muscles.—
(Table IIL.) It is evident that in order that bodily movements

TABLE III.

RELATIVE STRENGTH OF OpProsiNg MuscuLAR Grours 1N MeN
AND WOMEN.

(The group first mentioned is taken as unity.)

MuscULAR GROUPS. Mex~. |[WOMEN.
Hand : Flexors — Extensors...o... .. eereeeae e 4.61 4.31
Forearm : Supinators —Pronators....cooeieiineean... 1.07 1.00
Arm: Flexors —EXtensors..ceeeeeeereaa.. [ Ot .91
Latissimus Dorsi — Deltoida . ovneioo.... e eneeaeneaaa 1.382 1.39
Pectorals — Shoulder Retractors. .. .. et w181 1.07
Foot: Extensors — Flexors. .. i iiiiminienecnennnen.. 4.23 4.09
Leg: Flexors — EXteNSOrs. . e eeeeeennenen e eeeaaaeaaa .84 L4
Thigh: Flexors — EXLenSOrs. .o oieeineeennnranncenenn. 02 1.08
'I‘hwh Abductors — Adductors. .. ..eeenenn.. [ 91 95
Trunk : Anterior — POSLerior. o oo vresrrrrioiiinins ~ .87 .42
Trunk: Right Lateral — Left Lateral ....ooooeeia... 1.01 1.03
Neck : Anterior — Posterior. . . . . A7 .5l
Neck : Right Lateral — Left Latoral eestiesssnneees.] 1,00 1.00
Inspiration—Expiration.....coiiiiiiiiiiiiiiiaiienan., .35 .29
Arms: Flexors— Extensors. Ve . 147 1.41
Tegs: Flexors— Extensors... vevenn . 1.41 1.50
Trunk: Flexors — EKXtensorS. .ceveeeerececssneeneennnns .5H8 .63
Entire Body : Ilexors — EXtenSOrS..veeeessesscsonn.ces.| 1.18 1.22




STUDIES OF MUSCULAR STRENGTII, 207

should be well balanced, the opposing muscles must be en-
dowed with proportionate strength. With this fact in mind,
the following comparisons are interesting : —

1. In the comparison of the relative strength of the flexor
and extensor muscles, it is found that the greatest difference
between the stxength of the flexors and extensors exists in the
case of the hand, in which, in men, the flexors lLave more
than 4 1-2 times the strength of the extensors.

2. In the lower extremities, the foot ecxtensors (corre-
sponding anatomically to the hand flexors) are 4 times as
strong as the opposing muscles.

3. The pronators and supinators of the arm are very
closely balanced, as are also the arm flexors and extensors.

4. The latissimus dorsi is 1-3 stronger than the deltoid,
and the pectorals are about 2-3 stronger than the shoulder
retractors.

5. The leg flexors and extensors, thigh flexors and exten-
sors, and thigh abductors and adductors, are very closely bal-
anced.

6. The anterior trunk muscles are only 2-5 as strong as the
posterior ; the muscles of the right and left side are of nearly
equal strength.

7. The anterior neck muscles have a little less than 1-2 the
strength of the posterior muscles ; while the lateral muscles of
the neck, are of equal strength.

This relation of the anterior and posterior muscles of the
trunk and neck is evidently the result of the greater work im-
posed upon the posterior mascles of the neck and trunk in sus-
taining the head and body.

8. The force of inspiration is but 1-3 that of expiration, as
shown by the pneumatometer ; but with this statement muast be
considered the fact that the expiratory muscles have the assist-
ance of the elasticity of the chest walls and of the lungs, which
oppose inspiration, but aid expiration.

9. Coming to the totals, we find the muscles of the arms and
legs standing upon a nearly equal footing. The flexors of the
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arms are a little more than 50 per cent stronger than the
extensors, while the flexors of the legs are slightly less
than 1-2 stronger. In the trunk the extensors are stronger
than the flexors, the flexors having a strength of only 60 per
cent that of the extensors. ,

10. Considering the entire body, the flexors are in men
20 and in women 25 per cent stronger than the extensors.

These facts are interesting from a physiological standpoint,
though the cause has not been fully determined. It is proba-
ble, however, that it is to be found in the greater amount of
work which, as a rule, is imposed upon the flexors.

In comparing the figures for men and women, it is observed
that they run remarkably close together, so that the above
remarks, which are based chiefly upon the figures obtained
for the average man, apply with almost equal exactness to
the average woman. DPractically, the only differences are
the following : —

11. In men, the forearm supinators are a little stronger
than the pronators.

The Strength of Each Group of Muscles, and of Lach Di-
vision of the Body, as Compared with the Whole Body.— (Table
I, columns VIII and IX.) The most prominent] point brought
out by this comparison is the fact that the strength of even
the strongest group of muscles in the body —the foot ex-
tensors, the muscles of the calf —is small when compared with
the total for the entire body.

1. The strength of the foot extensors is, in man, about 12
per cent, or 1-8 of the total strength.

2. Next in order are the muscles of the back, which have
a capacity of .073 that of the body, or a little less than 1-14
of the total strength —about 1-2 the strength of the foot
extensors.

3. The hand flexors have a strength of nerarly 1-20 that of
the body

4. The lowest point, with the exception of explratlon and
{nspiration, as measured by the pneumatometer, is reached by
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the neck anterior, the capacity of which is only .7 per cent of
the total for the entire body.

The Strength of Each Growp of Muscles (right and left) as
Compared with the Strength of the Corresponding Division.—
(Table I, columns X and XI.) 1. The strength of the foot
extensors is a little more than 1-4 the total for the legs.

2. The strength of the muscles of the back is more than
1-3 the strength of the entire trunk, exclusive of the chest.

3. The relative strength is found to be greater, in women,
in the hand flexors, the hand extensors, the deltoid, the latissi-
mus dorsi, the pectorals, and the shounlder retractors, as com-
pared with the total for the arms. The foot extensors, the
foot flexors, the thigh flexors, and the thigh abductors and
adductors are also stronger in relation to the total for the legs,
than in men. The anterior and lateral muscles of the trunk
show a similar superiority ; also the neck anterior muscles. It
should be remembered, however, that in the total strength of
the trunk muscles, the average woman is much inferior to the
average man.

Strength of the Muscles of the Left Side of the Body as
Compared with Those of the Right Side.— (Table I, columns
XII and XIII.) In a symmetrically developed man, the
muscles of the right and left sides should be found of equal
strength, but the unequal training of the average man gives
the right side of the body an advantage in the case of nearly
every group.

1. In only three instances do the muscles of the left side
exceed those of the right side, in the average man; viz., the
thigh flexors, thigh extensors, and thigh adductors. Why the
thigh flexors, extensors, and adductors should, in the average
man, be stronger upon the left side than upon the right, is a
question which I have not been able to secttle. I have, how-
ever, for many years made this observation, and it is clearly
shown in the average measurements made in more than one
thousand men. It has occurred to me that, while we are
right handed, we have a tendency to left-leggedness, and my

14
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observations certainly seem to justify this idea, although the
totals for the right and left leg are found to be exactly the
same, a marked deficiency of the flexors and extensors of
the left leg, as compared with the right, serving to counterbal-
ance the excessive development of the thigh flexors, extensors,
and adductors.

2. In the average woman, as in the average man, the left
side is ahead of the right at three points. Curiously, how-
ever, none of these points coincide with the corresponding
points in men. The points of left-side superiority in women
are found in the shoulder retractors, foot flexors, and leg
extensors.

3. In women, there is a greater degree of asymmetry, as
regards bilateral development, than in men. The total strength
of the left side of the body, in men, is 99 per cent that of
the right side, so that the two sides of the body are very ncarly
balanced. In women, the total strength of the left side, as
compared with the right, is a little less, or 98.6 per cent. This
is what we should expect from the inferiority of woman, in
relation to man, in muscular development.

. Comparison of the Muscular Strength of Tall Men with
That of Short Men.— (Table I, columns XIV to XVI.) The
average heights of the groups compared were respectively :

for tall men: (15), 71.5 inches ; for short men (39), 64 inches.
No height in ecither group varied from the average more than
one half inch.

In a comparative study of tall men and short men, it was
found that tall men are at nearly every point stronger than
short men. The total strength capacity for a short man was
found to be 90 per cent that of a tall man. At four points
only are short men superior to tall men; namely, the lateral
and posterior muscles of the neck, the trunk laterals, and the
deltoid. ‘

The reasons for this difference are interesting. As has
long been known, the difference between the height of short
men and tall men is chiefly due to the difference in the length
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of the legs. The arms of the short man are longer in propor
tion to his height than are the arms of the tall man. In view
of this fact, we should expect to find the relative strength of the
arms in short men greater than that of the legs. In the case
of the muscles of the trunk and neck, the short man has
an evident advantage over the tall man, in that his mus-
cles have a better leverage. Both the neck and the trunk
are shorter in the short man, thus giving an anatomiecal
advantage which is apparent in the records made by the
dynamometer.

Comparison of the Muscular Strength of Tall Women with
That of Short Women.— (Table I, columns XVII to XIX)
The average heights of the two groups compared were re-
spectively : for tall women (64), 66 inches ; short women (88),
61 inches. No height in either group varied more than one
half inch from the average.

In the comparison of tall women and short women, it is
found that short women, while showing a total average
strength of only 92 per cent that of tall women, arc ahead
at three points; viz., the pectorals, posterior trunk muscles,
and the muscles of inspiration (waist). '

The superiority of the pectorals is a characteristic which is
not shown in short men, hence is probably accidental. The
greater strength of the muscles of the trunk, and also of the
waist-expanding muscles, is probably due to the anatomical
advantage referred to in the case of short men.

It is interesting to notice that short women, as well as short
men, show a superiority at this point over taller persons of the
same sex. 1 think the fact is more than a coincidence, and is
confirmatory of the explanation above given. ’

Comparison of the Muscular Strength in Men and Women of
Eyqual Feight— (Table I, columns XX and XXII.) In thecom-
parison of 45 men and 45 women of equal height, the average
height being 65 inches, and no individual varying more than
an inch from the average height, it was found that the average
woman is slightly less inferior to the average man of the same
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height than is the average woman when compared with the
average man considered without reference to height. :

The figures are 57 per cent for the woman of equal height
as compared with 53 per cent for the average woman. Two or
three points are especially worthy of notice. The thigh adduec-
tors and thigh flexqrs of the woman of equal height have a
relative strength slightly less than that of the average woman,
the figures being respectively 60 and 62 for the adductors, and
52 and 59 for the thigh flexors.

Comparative and Relative Strength of Ilomologous Muscles
in Men and Women.— (Table 1V.) In this comparison the
flexors of the hand are compared with the extensors of the foot,
and vice versa ; the deltoid with the thigh abductors; and the
latissimus dorsi with the thigh adductors.

TABLE IV.

RELATIVE StREXGTH OF HoMoLOGOUs Grours or MuscLeEs 1N MeN
AND WOMEN.

MuscuLAR GROUPS. MexN. |WoMmuxN.
Hand Flexors — oot EXtensors. ... oooveiiviineinean. 41 S
Hand Extensors — Foot Flexors. ..o, 37 .83
Arm Flexors —Leg Ilexors. . oo iiieenieeinnnn vun. 60O .41
Arm Extensors-—Leg Extensors..............o ... .04 .43
Deltoid — Thigh Abductors... .....coiiiinnennnan... .68 .53
Latissimus Dorsi — Thigh Adductors....... e .81 .70
Forearms — LS « o iiiiiiiiiiiiiee ceectrannannanaanns 76 .59
Arms and Shoulders — Thighs and Hips.c...ovvveo..t.. 63 .04
Total Arms—Total Legs. . cueiriiininierrernnnnianns .67 .56

This table presents the following interesting facts respecting
the relative strength of homologous muscles : —

1. The hand flexors and hand extensors have each, in
man, a strength about 2-5, and in women about 1-3, that of the
corresponding muscles of the legs. : 2 :

2. The arm flexors have, in men, 3-5, and in Women, 2-—5
the strength of the leg flexors.
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3. The total for the arms is, in men, almost exactly 2-3 the
total for the legs, and in women, a little more than 1-2.

4. The forearm has, in men, 3-4 the strength of the lower
leg ; in women, 3-5.

5. The upper arm and shoulder have 3-5 the strength of
the thigh and hip, in man ; a trifle more than 1-2 in women.



THE *“REST-CURE.”

The importance of rest as a therapeutic means in the treat-
ment of certain forms of disease and morbid conditions,
especially in surgical cases, has long been recognized by scien-
tific physicians ; but it is only within recent times that this
most important of nature’s various recupcrative agents has
been systematically studied, and a method of treatment or-
ganized to which the term ¢‘rest-cure ” could be appropriately
applied. Mitchell was not the first, however, to present the
subject in a methodical form. John Hilton, president of the
Royal College of Surgeons, of England, had, long before,
dwelt with much emphasis upon the importance of rest in the
treatment of disease, and devpted a volume of considerable
size to its proper employment in painful maladies. It must be
granted, however, that Dr. Mitchell was the first to con-
ceive a systematic treatment by rest combined with massage
and a regulated regimen, a fact which has received world-wide
recognition by the medical profession.

As a therapeutic agent, rest belongs in the category of
natural agents, with exercise, diet, baths, etc. It is perhaps
for this reason that it was so long neglected, as were also die-
tetics and hydrotherapy, which have only recently begun to
receive the attention that their importance demands. Sleep,
nature’s great restorative, is the most powerful of all recuper-
ative measures, for the reason that during sound sleep the near-
est possible approach to perfect physiological and mechanical
rest is secured. Rest, even during sleep, is not absolute;
otherwise the life processes would cease, and death ensue. The
advantages of the rest afforded by sleep are illustrated by
many facts.

Both plants and animals require physiological rest. Dur-
ing its waking hours, which ugually correspond to those of day-

[214]
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light, the animal cxpends energy in muscular and nervous
activity. It gathers its food at the cost of more or less exer-
tion, and otherwise exercises its powers in providing for its
individual comfort or that of others. During sleep these ex-
penditures cease, and the encrgics of the body may be solely
employed in the repair of the injuries and losses which have
occurred during the hours of waking activity. It is during
sleep, when the force of the vital powers is thus concentrated
upon the organism itself, that both animals and plants make
the principal part of their growth.

Physiological and mechanical rest has long been kunown to
be the best ineans of promoting recovery in cases of injury, and
it is equally valuable in recruiting depleted vital energies or in
repairing a breach in the continunity of the tissues. In cold
climates, trees and plants take physiological rest during the
winter months ; while in warm countries a similar rest is af-
forded by the dry season. The water-lily of Egypt flourishes
in the canals during the wet scason, when they are filled with
water for irrigating purposes, but disappears utterly during the
dry season, when the canals are empty, and their beds so dry
and hard as to be used for roadways. When the floods come
down the Nile, and the water flows into the canals, the lily,
recuperated by its rest, blooms again. During the brief sum-
mer season of the Arctic regions, flowers and piants spring up
after their iong sleep, and attain maturity in a sliorter period
than in any other part of the world.

Another evidence of the universal necessity for rest is
afforded by the fact that plants while in bloom, in many in-
stances exhibit evidences of sleep very similar to those shown
by animals, closing their leaves or their flowers when the sun
approaches the western horizon.

Growth and exercise are in opposing relation to each other.
It is true that exercise promotes growth, but the growth does
not occur simultancously with the exercise. On the contrary,
during periods of vigorous exercise, growth is checked. In-
creased oxygenation and improved elimination resulting from
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exercise are means of systematic invigoration which promote
growth, provided the exercise be not carried to an extreme.
By too great exhaustion of the bodily forces, growth is les-
sened.

In the child, growth may be said to be chiefly confined to
periods of rest and sleep. The full development of the body
having been obtained, repair takes the place of growth. In-
cessant activity, which must necessarily be accompanied by the
loss of sleep, produces a rapid waste of tissue, as well as anee-
mia from a diminution both in the number of corpuscles and
in the hamoglobin, or coloring matter, of the blood. Sleep
promotes tissue production and repair.

Rest is necessary for the viscera as well as for the brain,
the nerves, and the muscles. A viscus, as the liver or splecn,
when at work, increases in size, from the unusual amount
of blood circulating through its vessels. The diameter of the
liver increases during digestion from half an inch to an inch.
It is for this reason that the spongy viscera of the abdomen
are each surrounded by an elastic capsule, which contains both
muscular and yellow elastic fibers.  The pressure of this elastic
covering, constantly acting upon the organ, promotes its return
to a state of physiological rest as soon as the demand for its
activity has ceascd.

Even the brain enlarges during actlvu'y The thick skull
does not permit an actual increase in the volume of the brain
as a whole, but nature has provided an arrangement by which
an enlargement of the active parts may occur. The large
lateral ventricles which occupy the interior of the brain on each
side are constantly filled with cerebro-spinal fluid. The optic
thalami and the corpora striata, the most active portions of the
brain, are so placed that they project into the ventricles. When
distended with blood, and thus enlarged, as they are during
activity, these bodies project farther into the ventricles, dis-
placing a quantity of the cerebro-spinal fluid, which passes
through the foramen of Monroe, the third ventricle, the aque-
duct of Silvius, the fourth ventricle, the cerebro-spinal opening
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in the floor of the fourth ventricle, and the sub-cerebral spaces,
into the vertebral canal. When the activity ceases, the pres-
sure of the cerebro-spinal fluid causes it to return to the lateral
ventricles, thus keeping them counstantly filled, and providing
suitable support for the blood vessels of the adjacent nerve
structures. It has been shown that when the cerebro-spinal
fluid is not present in the lateral ventricles, the brain cannot
be injected without rupture of these vessels.

The rhythmical activity of the chest is another means of
securing the return of the brain and the viscera to a state of
rest after activity. The diminution in pressure which occurs
during inspiration makes a strong draught upon the blood cur-
rent in the direction of the heart, thus aiding especially the
venous circulation of the brain and also that of the liver, as
well as that of the other abdominal viscera.

Indications for Application of the ¢« Rest-Cure.”
— More than twenty years’ experience in the employment of
the ‘“rest-cure ” in various forms has to the author amply demn-
onstrated its value. It has been found especially successful in
the treatment of the following conditions : —

Chronic Iwin.— The rational treatment of painful maladies
necessarily includes not only the recognition and trcatment of
the cause of the malady,,but also mitigation of the pain itself,
in consequence of the exhausting influence of long-continued
pain, and the interference of this symptom with the normal
processes of recuperation and repair. Rest and position are,
in suitable cases, more effective in securving relief from pain
than any of the ordinary sedative drugs, without rest. This is
true of both local and general pains. The terrible pain of a
felon may not infrequently be relieved to an astonishing degree
by simply elevating the hand above the head. The pain of a
rheumatic ankle somectimes disappears almost instantly upon
the sufferer’s assuming a horizontal position, with the foot
elevated. The pain of an inflamed nerve, asin sciatica, yields
to prolonged rest more certainly than to any other treatment.
The neurotic young woman who in an ercct position suffers
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such intolerable spinal pain as to make existence almost un-
endurable, finds herself perfectly comfortable when in bed.
Pelvic and abdominal pains often disappear as it by magic
when the patient assumes a horizontal position.  The relief thus
afforded is often brought about by the removal of the tension
upon the abdominal sympathetic nerve and its branches, which
is secured by a reclining position,

In a majority of cases of this kind, some of the abdominal
or pelvie viscera will be found displaced, or in a condition
termed by Glenard ¢ enteroptosis.”  When the patient is in an
erect position, the stomach, liver, kidney, bowels,— one or all
of these organs,— being in a pendant or floating condition,
drag upon the sympathetic in a way which may set up pain
and morbid symptoms of the most varied character, and in
structures either near or remote. Pain attributable to irrita-
tion of the abdominal sympathetic from the cause mentioned,
may be locally expressed in any part of the body from the
heel to the top of the head. IRest in bed is a sovereign remedy
for cases of this kind. ,

Limaciation.— Progressive wasting of the tissues as indi-
cated by a steady loss of flesh, is a morbid condition which
sometimes proves most refractory to therapeutic efforts, espe-
cially when the means employed are exclusively of a medic-
inal character. There is, in fact, no drug which can be relied
upon to secure a substantial and permanent increase in flesh.
Emaciation is an evidence of a scrious disturbance of nutrition;
and when considerable in degree, or rapidly progressive, invar-
iably demands a prompt and systematic application of the
“rest-cure.”” An improvement in weight can be expected only
as the result of an increase of residual tissue, or fat. This
requires, first of all, an improvement in digestive activity,
which may involve an increase in ecither the quantity or the
quality of the digestive work done. Not infrequently, patients
complain that, although they have a good appetite, and eat
large- quantitics of food, they nevertheless steadily lose in
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flesh. In these cases, a thorough-going examination of the
stomach fluid obtained after a test meal, shows the coeflicient
of digestive activity to be low,—in other words, the qual-
ity of the digestive products is so poor that they are, in large
part, uscless for the purposes of nutrition.

Successful treatment of these cases requires, next after an
improvement in digestion by which a larger amount of tissue-
building material can be taken in, a careful economizing of the
vital resources. As far as possible, the activity of the bodily
powers must be concentrated upon the building up of the indi-
vidual. All external expenditures of energy must be cut off.,

Food is consumed in the body in three ways only — for
heat production, force production, and tissue building. The
food elements consumed in heat and force production cannot
be deposited as tissue, or, at least, cannot be retained ; conse-
quently the amount of nutritive material used in this way should
be limited to the smallest amount possible.  In no way can the
vital resources be thus economized so effectively as by the aid
of the ‘‘rest-cure.”

ZLever—1In all cases in which there is any considerable rise
of temperature or febrile activity, from whatever cause, rest is
one of the most essential features of treatment. If the tem-
perature rises daily three or four degrees above normal, the
patient should be kept in bed.  1f the elevation of temperature
is not more than one or two degrees, the patient may spend a
part of the timne oniy, in bed ; the balance of the time he may
be dressed, if he desires, but should recline upon a cot, rolling-
chair, or hammock. In this way the great waste of tissue which
always accompanies fever may be very materially lessened,
and the intensity of the febrile action greatly diminished.
Rest in bed is one of the most valuable of all the means which
can be utilized in the treatment of pulmonary tuberculosis, or
consumption, during febrile paroxysms.

The necessity of rest is well recognized in the treatment of
typhoid fever and other acutc febrile maladies, but its impor-
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tance in the treatment of pulmonary consumption is often over-
looked. In the last-named disease the patient should be put to
bed whenever the temperature rises above 101°.

Neurasthenia.— This condition, commonly called nervous
exhaustion, is one in which the ¢‘rest-curc” has achieved
some of its most important and remarkable triumphs. The
value of the ‘‘rest-cure” in the trcatment of neurasthenia
has come to be so thoroughly recognized that it is by some
considered almost a panacea. This view is an extreme one;
nevertheless, mechanical and, as far as possible, physiolog-
ical rest of the brain and mnerves is, for many cases of this
kind, most important as a requisite for reccovery. This is espe-
cially true of those cases of nervous exhaustion sometimes
encountered in young men and women who have led aimless
and idle lives, and whose morbid condition is the result of a
mental and physical stagnation rather than excessive work.
In the case of overworked and worried persons, especially
those in whom the decline of health has been accompanied
by a loss in flesh, the ‘‘rest-cure” is indicated as a therapeu-
tic measure of the first importance.

The Opiwin, Cocaine, Whisky, and Tovbacco Habits—In
the treatment of these poison habits I have found rest a
most valuable accessory means. The méin or woman who has
long been addicted to such a habit will invariably be found in
a state of merve exhaustion, and it is this condition of the
nervous system, and the veritable cyclone of nerve symptoms
which arises from it as soon as the toxic agent is withdrawn, so
that the patient becomes conscious of his real condition, which
renders the management of these cases so difficult. A person
habituated to the use of any poison cannot be considered cured
until the nervous system has been restored to a normal and
well-balanced state. If the drug is simply withdrawn, and the
patient left with a nervous system shattered by its pernicious in-
fluence, he will, in a majority of cases, find himself utterly unable
to resist the importunities of his worn-out and pain-racked nerves
for their accustomed solace. The morbid condition which con-



THE ‘‘ REST-CURE.”’ 291

stitutes an ever-present incitement to the perpetuation of the
habit must be removed before the patient can be regarded as
cured.  ¢‘ Rest-cure” is as valuable in the treatment of this
form of nervous exhaustion as any other.

Another very important reason for the employment of the
“rest-cure ” in these casecsis the absolute control of the patient
which it sceures. The patient who has been long accustomed
to the use of opium or cocaine, and even in some instances
alcohol or tobacco habituds, require every possible assistance
in getting through the first few days after the complete with-
drawal of the accustomed drug, whether it is gradually taken
away or suspended at once. In order to receive all the assist-
ance possible from a rational system of treatment and by the
aid of a trained nurse, the patient must remain in bed ; for
during this period he will require an application of some sort
not only every hour but almost every moment, to quiet his
clamoring nerves, as well as to while away the weary hours and
beguile his mind into a normal channel. I have found the
‘rest-cure” of great value in the trcatment of a large number
of cases of the opium habit and other forms of drug addiction.

Gastric Ulcer.—1In this disease, there is not only marked
wasting of the body in a majority of cases, in consequence of
the disturbance of nutrition occasioned both by the ulcer itself
and by the morbid condition of the stomach which precedes it,
but there is also a local destruction of tissue, which is aggra-
vated by exercise. The irritability of the stomach and the
highly excited state of the solar plexus render exercise upon the
feet, in many of these cases, extremely painful, such exercise
often giving rise to most distressing paroxysms of pain and
gastric crises. By rest in bed, the patient’s forces are econo-
mized ; nutrition is improved ; and more favorable conditions
for recovery are sccured.

Gastric- ulcer is usunally a consequence of long-continued
hyperpepsia. Exercise upon the feet has a marked tendency
- to increase the hyperpepsia, and thus promote the development
of the ulceration ; while mechanical rest has an opposite effect.
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In most of these cases it is also necessary to give the stomach
complete physiological rest by withholding altogether the ad-
ministration of food by the mouth, and administering only
specially prepared foods by means of the rectum.  While the
nutrition is thus restricted, absolute rest in bed is most impor-
tant as a means of preserving the forces of the patient.

Tlemorrhage— After severe hemorrhage from any cause, as
from the lungs in pulmonary disease ; from the uterus in cases
of fibroid tumor or other diseases of that organ; from the rec-
tum, in conscquence of uleeration or bleeding hemorrhoids 5 or
from any other cause whatever, a more or less prolonged rest
in bed is of the utmost importance as a therapeutic measure,
and is in the highest degree conducive to the replenishment of
the blood. In a number of cases of this kind the writer has
noticed, during rest, an astonishingly rapid restoration of the
hemoglobin and a return of the normal blood count.

Diseases LPeculiar to Women.— While many diseases pe-
culiar to women are the result of neglect to properly develop
the muscles, especially those of the trunk, nevertheless, in a
large number of the morbid conditious from which they suffer,
a short course of ‘“rest-cure” may be employed with very great
advantage. This is especially true in all inflammatory discases
of the ovaries and uterus. Severe cases of uterine and vaginal
catarrh are also greatly benefited by rest in a recumbent posi-
tion. The effect of position upon the circulation of dependent
parts is readily shown by noticing the change which occurs in
the circulation of the hand when lifted above the head from
the usual position by the side. If the veins are much swollen,
as is likely to be the case when the arm swings by the side, it
will be observed that instantly, when the hand is raised above
the head, or even to the horizontal position, the fullness disap-
pears, ind the skin of the hand becomes blanched. This is
not simply the result of gravity acting upon the blood, but is
due chiefly to a decided ‘contraction of the blood vessels in the
hand. A like change occurs in the pelvic viscera. The
swollen state of the blood vessels induced by the vertical posi-
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tion must greatly aggravate any pathological condition of the
uterus or its appendages when congestion, either active or pas-
sive, is a prominent feature of the morbid state. The writer
has frequently been told by patients that vaginal or uterine
catarrh was always greatly increased during or after exercise
upon the feet, and hus seen such discharges disappear entirely
during prolonged rest in bed, evidently as the result of the
diminished cirenlation secured by the recumbent position.

LProstatic and Bladder Discase.— The remarks which have
been made with reference to diseases peculiar to women are
equally true with reference to acute discase of the bladder,
urcethra, prostate gland, or the genital glands, in men. An
acute cystitis, urethritis, or prostatitis will be more readily
benefited by rest in bed than by the employment of any other
means. The same must also be said of orchitis, a disease whici
not infrequently resists treatment with great obstinacy, with-
out the advantage of the recummbent position.  In many cases
of chronie discase of the bladder. in both men and women,
*“rest-cure” is of paramount importance as a therapeutic
measure.

Bright's Discase off the Kidncys.— The various pathological
conditions of the kidney included under the term ¢ Bright’s
discase” not infrequently demand rest in bed as a necessary
condition for a cure of the discase, or even an arrest of its
progress. This is especially true of acute inflammation of
the kidneys. In this discase there is a lessened ability of the
kidney to eliminate poisons; consequently, the disintegration
of tissue which occurs as the result of exercise upon the feect
necessitates increasced eliminative work on the part of the kid-
ney. Exercise on the fect, and even sitting or standing, also
involves greater activity of the heart and a higher arterial ten-
gion. An abnormal increase in arterial tension may be, in
itself, sufficient to cause the appearance of albumen in the
urine. It is evident, then, that in cases of acute inflammation
of the kidneys, whatever tends to increase the arterial tension
must aggravate the disease ; and, on the other hand, the les-
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sened arterial tension induced by rest in a horizontal position
must favor recovery. In a somewhat extended experience in
the treatment of this disease, the author has found rest an ex-
ceedingly valuable accessory.

Discase of the Heart.— In the history of a case of organic
discase of the heart, the first morbid condition of grave char-
acter which requires the attention of the physician, is often
over-compensation.  The unusual amount of work required
of the organ induces an excessive development of the licart
muscle, and this excessive cardiac activity results in a variety
of disturbing and often alarming symptoms. There is no way
by which the heart’s action can be so quickly and so safely
quieted as by means of rest in the recumbent position. There
is no drug which is, even in a small degree, a substitute for
rest, in cases of this kind.

In cases of cardiac insufficiency, rest in bed is equally as
valuable as in ecardiac hypertrophy with overaction of the
heart. When the heart has become so weak as to be unable to
maintain the circulation, the relief from work afforded by rest
in the horizontal position e¢nables the heart to recover itself, so
that, after a few days or weeks, as the case may require, the
normal balance of the circulation is re-established ; the heart,
no longer distended and embarrassed with blood from which it
has lost the power to empty itself, recovers its tone ; the pulse
becomes fuller and stronger; the cyanosis disappears; the
swollen limbs return to their normal size; and the respiration
is no longer embarrassed. .

Nervous or Mental Irritability or Ercitubility.— For certain
cases of extreme nervous or mental excitability bordering on
acute mania, and especially in cases of acute mechanical excite-
ment, rest in bed, accompanied by appropriate treatment, is a
measure of such great advantage that I should feel very loth
indeed to undertake the treatment of cases of this sort with-
out its aid. Rest in the horizontal position not only lessens
the waste of tissue resulting from abnormal nervous or mental
excitement, but secures to the patient the isolation and quiet
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which may exercise in a high degree a calming influence upon
his over-excited nerves,

The Significance of Pain.— In the seclection of cases
to which the ¢‘rest-cure” should be applied, it is necessary to
understand clearly the significance of pain. Not infrequently
the pain experienced is very remote from the part which is the
real origin of the pain, and to which, accordingly, the thera-
peutic measures should be directed.

In the employment of the ¢ rest-cure ” as a means of reliev-
ing pain, it is very important to distinguish between pains
which are purely local in character, and those which are of
reflex origin. Local pains, or those originating in the parts-
where they are felt, if involving but a small portion of the
body, may require rest only of the part itself. DBut sympa-
thetic, or reflex, pains gencrally require complete rust.  This
is true, for example, of the intercostal pains connected with
plem'i’sy, either acute or chronice, or adhesions of the pleura re-
sulting from inflammation. The pleura and the overlying tis-
sues are supplied with branches from the same sensory nerves.
This fact should always be kept in mind, and should lead to a
careful examination of the lungs in cases in which thoracic
pains are experienced.

Quite a large proportion of the external pains are connected
with disease of the viscera. TPain between the shounlders or
above the lower angles of the scapulae, a very common chronic
pain, indicates some disturbance of the fourth, fifth, and sixth
spinal nerves. The nerve centers from which these nerves
originate are those which chiefly give rise to the great splanch-
nic, or visceral, nerve, which is distributed to the stomach,
liver, pancreas, and intestines. Its branches are also closely
interwoven with the solar plexus and the lumbar ganglia of the
sympathetic. It is consequently clear that the®pain described
may readily be produced by discase of the stomach, intestines,
pancreas, liver, or some other viscus ; and a careful investiga-
tion will usually show a prolapsed stomach or liver, a floating
kidney, sagging of the bowels, or several of these conditions

15
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associated, whereby an abnormal and nerve-irritating condi-
fion is induced, affecting the branches of both the sympathetic
and the splanchnics.

Oune-sided pain, is, as a rule, an indication of a one-sided
disease, while bilateral pain indicates a morbid condition affect-
ing both sides.  Even in cases arising from disturbance of the
viscera, this rule holds good more frequently than might be
expected.  Migraine affecting one sidé of the head is, in the
experience of the author, fmqncnt]y connected with extreme
hyperasthesia of the lmnbar ganglion of the same side.  If both
ganglia are affected, the patient will say that the attacks occur
simultancously upon both sides, or extend from one side to the
other. In these cases. the greatest tenderness will usually be
found in the Iumbar ganglion of the side upon which the pain
first beging,  In cases in which the attack begins in the back
of the head, extending thence upward over the whole head,
both ganglia are usually found equally affected.  In cases of
pain arising from visceral discase, rest in bed for a weck or
two at the beginning of the treatment is a measure of very
great advantage. At the conclusion of the period of confine-
ment in bed, care should be taken to keep the organs in
position by a properly adjusted bandage and appropriate appli-
cations of abdominal massage.

Disadvantages of the ¢ Rest-cure.”-—Tt should
never be forgotten that rest in bed involves certain disadvan-
tages, against which careful provision must be made. Man is
naturally an active animal; and habits of regular, systematic
exercise are esscntial to the maintenance of the integrity of
the vital functions. Absolute rest in bed, without the employ-
ment of proper preventive measures, is, in itself, sufficient in
many cases to provoke grave morbid conditions. The muscles,
of course, rapidly deteriorate under the influence of inaction,
but this is a matter of small importance compared with the in-
jury sustained by the liver and other viscera. It is a common
observation in surgical wards and hospitals that a healthy man
confined in bed from fracture of a limb, becomes bilious, some-
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times even jaundiced, in consequence of interference with the
functions of the stomach, liver, and bowels. The unpleasant
effects of rest are readily understood when the important in-
fluence of exercise upon the viscera is recognized.

Exercise mnecessarily involves increased chest activity.
The lungs constitute not only an air pump by which oxygen is
supplied to the body, but, at the same time, exercisc a most
important influence in assisting the circulation and thus the
functional activity of the stomach and liver.

The diaphragm not only acts as a great lymph pump,
but by compression of the stomach and liver during the act of
forcible inspiration, it excreises these important organs, and by
promoting absorption, aids in emptying the stomach of its
contents ; while, by mechanical compression, it empties the
liver of bile, and hastens the passage of the blood through its
capillaries.

Perhaps more important still is the effect of exercise upon
the general system in promoting the complete oxidation, or
burning up, of the waste matters which are continually accu-
mulating in the tissues through inereased absorption of oxygen,
and by draining off the poisonous waste substances prepared for
removal from the body, and hastening their transportation to
the liver, kidneys, lungs, bowels, and skin, through which they
make their exit from the body. Diminishéd respiratory activ-
ity alone may be responsible for a congestion of the stomach
and liver resulting in stomach and intestinal catarrh, infections
jaundice, and inactivity of the liver and bowels.

The horizontal position may also result in injury on account
of the congestion due to the mechanical accumulation of blood
in the dependent part.  Puneumonia not infrequently results
from lying continunously upon the back duringea course of ty-
phoid fever or some other disabling malady. Even cerebral
congestion may result from the horizontal position.

These and other disorders, the nature of which may be in-
ferred from what has been said in reference to the influence of
rest in producing these morbid conditions, may be prevented
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by the adoption of proper measures, the most important of
which are massage and manual Swedish movements. Tlfe
atility of massage in these caxes need not be argued, as it is
apparent at once that it may be made, to a very large extent,
a substitute for exercise, without expending the nervous energy
of the patient, or making any large draughts upon his vital
resources.

These facts give massage a value which cannot be overesti-
mated. It is a mecans by which the patient may receive the
benefit of exercise without effort on his part; and in most
cases in which **rest-cure ™ is required, massage must also be
employed as a complementary measure. A few exceptions
only need be made. These are so important, however, that they
must not be overlooked.  First of all] it must be remembered
that in febrile conditions, or at least in all cases in which any
considerable degree of febrile activity exists, massage must not
be applied, for the reason that it increases heat production.
In most cases, bathing and rubbing must bhe empleyed to a
greater or less extent; but care should be taken to avoid all
manipulative measures except stroking and centrifugal friction,
the tendency of which, as regards heat production, is the oppo-
site of all the other processes of massage.  In the employ-
ment of the ¢‘ rest-cure ” for the relief of pain due to visceral
prolapse or other ‘diseases of those organs, manipulation of
the diseased viscera must be avoided except so far as may be
necessary for replacement 3 but massage to the linbs and other
parts of the body may very wisely be employved, since, when
administered in this manner, it operates most efficiently as a
derivative measure.

In acute Bright’s disease of the kidneys, massage must be
avoided, or at least should be contfined to the gentlest measures,
for the reason that the kidneys are crippled, aund it is desirable
that their work should be restricted as much as possible within
safe limits. A vigorous application of massage may suddenly
throw into the circulation so large a quantity of toxic and excre-
mentitious substances as to overwhelin the kidneys and create
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an increase of irritation, the result of which might be disas-
trous. Stroking (169=-190) and centrifugal friction are the
only appropriate measures for cases of this kind until after
there has been a marked diminution in the activity of the dis-
ease, as shown by a decrease in the production of albumen and
an increase of urca, or a marked rise in the cocflicient of
toxicity.

In cases of excessive nervous and mental excitability, mas-
sage must be used only when great care is tuken to select the
right measures, and the treatment in such cases must be ad-
ministered with unusunal skill.  The lighter measurcs of mas-
sage only are admissible in these cases. Percussion must
generally be altogether interdicted.  Gentle, deep kneading
(%246) and centrifugal friction (194) are most appropriate
measures, and these should be employed derivatively.

Among the most valuable preventive measures to be em-
ployed in massage when administered in ordinary cases of
‘rest-cure,” should be mentioned abdominal massage (389-
4:24). Massage of the stomach (451), bowels, and liver aids
greatly in counteracting the evil effects of rest upon these vis-
cera, and in facilitating the processes of digestion and elimina-
tion, in fact promoting all the functions of the organs named,
as well as those of the kidneys.

Another measure of greatest -importance, in addition to
gencral and abdominal massage, is to be found in lung gym-
nasties (381-384), which not only greatly aid the functions of
the liver, stomach, and other viscera, but also relieve the brain
of blood, thus preventing cerebral congestion, and promote
elimination. Breathing exercises also promote the forma-
tion of blood, thus preventing ansemia, and greatly aiding
the oxidation and eclimination of waste matters. These exer-
cises are valuable not ouly in ordinary cases, but in fevers,
Bright's disease, and in fact in every case in which the ** rest-
cure ” is employed, except acute pleurisy and pulmonary hem-
orrhage, in which, of course, it is important to secure as great
a degree of quietude as possible.
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The employment of lung gymnastics in fevers is a valuable
means of combating the depressing tendency of the disease,
and of preventing the puneumonia which frequently accompa-
nies fevers of a low type. It also aids in lowering tempera-
ture, not only by cooling the blood, but also by assisting in
oxidation and elimination of the toxic substances to which the
rise of temperature is due.

Ewald measured the temperature of the stomach by a ther-
mo-electric device, and found it to be, on an average, 1° F.
higher than in the axilla. By making the patient breathe forci-
bly, even with the mouth closed, the tewmperature of the
stomach was reduced to half a degree less than the axillary
temperature.  When the patient breathed steam at the temper-
ature of the body, this lowering of the temperature of the
stomach did not oeccur, showing that the internal temperature
may be lowered by bringing the blood into contact with an in-
creased quantity of cool air throngh forced respiration,

This measure has not been employed in febrile cases as
much as it deserves to be. It is, of course, important that the
patient should be entirely passive. The inereased breathing
activity should be secured by movements excented by the mas-
seur, who, by raising the arms from the sides and drawing them
upward, will aid inspiration ; then, by returning them to the
sides, and compressing the sides of the chest, may aid expi-
ration. Cyanosis, which so frequently accompaunies febrile
action when the temperature rises to a dangerous point, may
be made quickly to disappear by this mcans.

Position is a matter also worthy of mention as a means of
combating some of the evil tendencies of rest.  In cases with a
tendency to cerchral hyperemia, the hiead of the bed should be
raised, thus utilizing gravity as a means of sccuring drainage
of the brain. This is especially important in cascs of apoplexy,
and thie same measure should be employed in pulmonary hem-
orrhage. In hemorrhage from other parts of the body, result-
ing in ansemia, the opposite plan should be followed, the foot
of the bed being raised. This measure should also be adopted
whenever it is desirable to antagonize congestion or inflam-
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mation in the lower extremitics, DPelvie pain due to discase of
the ovaries or of the bladder, prostate, or rectum, is often
greatly relieved by raising the foot of the bed, in connection
with rest in the recumbent position.

From what has been said, it is evident that massage is prac-
tically indispensable as a complementary measure of treatment
in connection with the ““rest-cure,” and that it may be applied
in some form in all cases requiring rest, and in such a manner
as to greatly increase the advantages which may be derived
from the ¢ rest-cure.”

After-rest Exercise.— A point of very great im-
portance, to which attention should be ecalled, is that rest alone
scldom results in a radieal cure. Rest secures a symptomatic
cure, but does scarcely more than this, except to provide con-
ditions favorable for recovery. Other recuperative measures
must also be employed in connection with rest.  Massage has
been shiown to be an invaluable remedy for this purpose.  The
¢ rest-cure 7 is only a preparation for exercise-cure. The pa-
tient who has been put to bed, and who has been relieved of his
morbid symptoms by the rest thus obtained, must be made
capable of enjoving good health upon his feet. To be curedin
bed is not sutlicient, as few sick people desire to spend their lives
there.  The patient must be gotten upon his feet, and enabled
to endure at least an ordinary amount of exercise withount in-
jury, before he can be considered well. Neglect of this point
has resulted in a failure to effeet anything more than tempo-
rary relicf by means of the **rest-cure” in perhaps a large pro-
portion of all the cases in which this measure has been
employed.  But as this point has been considered quite fully
elsewhere in this work, the reader is referred to what has
already been said.  The author would, however, emphasize the
importance of supplementing, in every case, a course of ‘‘ rest-
cure” with a course of carcfully graduated exereises, by which
the patient may be safely introduced to life under ordinary
conditions. The author expects to be able to place in press at
an early date a work in which will be given many such series
of exercises, adapted to different conditions.



RULES RELATING TO MASSAGE.

1. Correct Use of Terms—In speaking of massage or its
application, be careful to use correct terms (pp. 233, 239).

2. Good Ilealth Necossary.— Of all persons, one who ad-
ministers massage should have perfect health. The so-called
magnetism which renders some persons so much more suceess-
ful than others in massage, as well as in other eallings, is
largely the outgrowth of the vivacity, freshness, good cheer,
and good nature which result from abounding health. A
few things of special importance in this relation are proper
diet 5 healthful, loose, and appropriate clothing ; a daily cool
morning sponge bath j and daily out-of-door exercise.

3. Lersonal Cleanliness.— Massage is hard work, equal to
almost any form of manual labor. A masscur who does his
duty will perspire vigorously 5 hence the necessity of due
attention to personal cleanliness,  Cleansing of the skin may
be promoted by the addition of a little carbonate of ammonia
to the water used for the morning bath.  When one perspires
freely, stockings and underclothing should be changed daily.
After airing for a day or two, the same garment may be worn
again for a day. Special attention must also be given to the
hands, teeth, and also the nasal cavity, if a catarrhal condition
is present, and to the hair and scalp.

4. The Iands.— Good hands are necessary for success in
massage. The hands must be soft, warm, dry, strong, and
elastic. A bony, sweaty, hard, or calloused hand is excced-
ingly objectionable.  The hands should also be free from
blemishes, such as warts, abrasions, chaps, ete. The nails
shonld be trimmed close. Absolute cleanliness is the best
means of promoting a healthy state of the skin of the hands,

[232]
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as well as other parts. A perfectly clean hand is not likely to
chap. Always wash the hands just before giving massage ;
doing so, if convenient, in the presence of the patient, or at
least with his knowledge. Always wash the hands a second
time just before manipulating the head, face, or neck, if the
hands have been used upon other parts since washing. The
following lotions are valuable for keeping the hands in a
healthy state : —

(1) Comp. tr. benzoin.....oovvevnnnnn. PP § A B
Alcohol i ioviiiiiiiiiianns, e, e B A
L ST J T e oz. 1.
B 7T 2 cheeenas. OZ 2,
(2) Borax..... ereiaeas Cetereceresaieeaaas [N P dr. 13.
Carbonite Of SO . coi it iiieenrenreerrnaninereennnnnnnns dr. 1}
Carbonate of ammonia...... e e, R ¢ F
AQUit ammonif, . ceeriieieeeiiriceenieins vannnnn e . dr. 4.
L0 Ol 8 Y .oz 1.
Water tomake..vseeiirnniiisnennnnn e . oz 6.

~

b. The Dersonal Appearance.— Simplicity, neatness, and
tidiness in dress are in the highest degree commendable.  The
personal appearance should be made attractive by extreme care
and. appropriateness in dress, without showiness, which always
indicates vulgarity or ignorance.  Nurses connected with a
hospital in which a uniform is used should always wear it when
on professional duty.

6. No person should undertake to practice massage who
has not received a thorough practical training. Massage is
both an art and a science, and only those who have had long
practice can be thoroughly efficient.

7. Never countenance the belief that vitality, maguetism,
or any other occult force is imparted by manipulation.  Avoid
flourishes.

8. Do not be hurried, flurried, nor out of breath from fast
walking, in approaching a paticnt to administer massage.

9. Avoid a bustling, nervous manner.

10. Only in most extraordinary cases and under exception-
ally justifying circumstances, and then only in the presence of
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other persons, should a masseur or a masseuse administer mas
sage to an adult person of the opposite sex.

11. The room in which massage is given should be well
ventilated, temperature about 75° to 80° F,

12. As a rule, the patient should be undressed, or clad in a
single loose gown. Care should be taken to keep the body
well covered, with the exception of the part undergoing manip-
ulation.

13. The patient should be placed in an easy, comfortable
position,

14. The position of the operator varies with the part opci-
ated upon, but should always be such as is best suited for the
part undergoing manipulation.

15. In bending over the patient, the body should be flexed
at the hips, not at the waist or shoulders. By this precaution
the masseur may avoid becoming round-shouldered.  The
height of the bed or couch should be such that the masscur
will not need to bend to any great extent.

16. Movements of the hands should always be executed
from the wrist.

17. Apply as much of the surface of the hands and fingers
as possible to the part operated upon, thus distributing the pres-
sure and saving time.

18. The body should be gone over systematically, for which
purpose it should be divided into sceparate territories. Eacn
part should be finished before going to another part.

19. Opposite sides of the body should be manipulated
in succession, so as to intensify the effect upon the ncrve
centers.

20. The masseur should always keep in mind the anatomy
of the body,— the outline of the bones, the location of the
large nerves, arteries, and veins, and of the principal muscular
groups,— and should take care to follow the bones, thinking
of the bony framework as well as its covering of soft parts.
Work down between the museles and tendons, around the
head of the bones, taking special care to work into all the
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irregularities of the joints, where the blood vessels and lymph
channels are the largest.

21. At the bcgmmng movements should be slow and gen-
tle, being gradually increased in rapidity and force to the max-
imum, then gradually diminished to the termination.

22. As a rule, always employ the same rate of motion for
the same movement. This indicates skill and good training.

23. It is well to run rapidly and lightly over a part before
giving the more vigorous movements.

24. In the first application of massage to a patient not ac-
customed to treatment, great care should be taken not to pro-
duce soreness and black-and-biue spots. These unpleasant
effects are especially likely to occur in fleshy and aged persons,
owing to the feeble eireulation in the adipose tissues of the first
class, and the brittleness of the blood vessels of the second
class. Fever convalescents and persons who have been long
in bed are also liable to these effects, for similar reasons.

25. For relief of sensitive parts, employ only gentle strok-
ing over the affected arcas, and administer derivative massage
to the muscles and other tissues of the vicinity, especially be-
tween the affected part and the heart.  The painful part may
be approached by degrees until applications can be made di-
rectly to it.

26. In many cases it is well to lubricate the hand with some
unctuous substance, such as olive oil, fine vascline, cocoanut
oil, or cacao butter. The last-named substance is, perhaps, the
best of all. It is solid at ordinary temperatures, melting, how-
ever, at the temperature of the body. A cake of cacao butter
rubbed upon the hands occasionally during the administration
of massage, keeps the hands well ITubricated without smearing
the body of the patient with a surplus of oil. In case oil is
objettionable, talcum powder may be used.

27. Lubricants should always be used when much pressure
i8 required, and where prolonged manipulation is neccessary,
also in the treatment of parts where the skin is extremely
sensitive,
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28. When it is desired to stimulate the skin to a high
degree by friction, lubricants should be avoided. A part may
be rubbed six to ten minutes when oil is employed; but the
same surface should not be operated upon more than from two
to five minntes when a lubricant is not used.

29. Some authorities recommend that the parts should be
shaved before the application of massage, but this is rarely
necessary ; and when the treatment must be employed a long
time, may become a source of serious inconvenience. )

30. The amount of massage administered must be suited
to each case and to the mode of application.

31. Do not recommend massage for everything.

32. General massage should never be given in cases of fever.
Local applications should not be made to parts which are the
seat of acute inflammation.

33. Fleshy persons do not bear massage well, for the
reason that the manipulations set free a large amount of
waste matter and imperfectly oxidized products which, ab-
sorbed into the system, produce the same effect as cxcessive
exercise,— effects resembling those of consecutive or secondary
fatigue, to which fleshy persons are very liable.  Fleshy per-
sons often complain of languor, lassitude, and lamencss after
massage, and the tissues are very easily bruised because of the
weak circulation and on account of the excessive amount of
adipose tissue. Another cause of this condition is probably the
disproportion existing between the lymph spaces and the
amount of waste matter sct free, because so much space is
occupied by fat and subcutaneous tissue.

34. Massage is contra-indicated in nearly all forms of skin
disease, except in the thickened condition of the skin left
behind by chronic eczema. It is also contra-indicated in cases
of apoplexy and in the early stages of neuritis, when excessive
irritability still exists, and should never be administered to ab-
scesses, tumors, or tubercular joints.

85. Order in General Massage.—(1) Arms ; (2) Chest; (3)
Legs ; (4) Abdomen ; (5) Hips; (6) Back; (7) Head ; (8) Neck.
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36. General Observations— Percussion is sometimes more
effective in strengthening a weak muscle than either kneading
or faradization.

37. Percussion and vibration should be avoided in hyper-
esthesia.  In such cases, deep kneading, stroking, and joint
movements may be employed.

38. Deep kneading is especially suitable for excitable neu-
rasthenics and patients suffering from chorea.

39. In infantile paralysis and other diseases accompanied
by lowered vitality and diminished activity without increased
sensibility, percussion is indicated.

40. In chorea and locomotor ataxia,— in fact, in most cases
in which massage is valuable,— ggmnastics should be added.
In locomotor ataxia the patient should exercise by walking and
standing with the eyes closed, to develop the coordinating
centers. -

41. In convalescence from fevers, massage must be applied
with care, because of the disturbance of the heat-regulating
function on the part of the body. The same is true in tuber-
culosis.  Use chiefly friction in such cases.

42, Patients in whom the skin is rigid and inelastic, or in a
“hidebound ™ condition, may be prepared for general massage
by the administration of a warm bath.

43. In some patients the application of oil to the surface is
objectionable through the irritating effect of oleaginous matters
upon the susceptible skin, especially in persons subject to cer-
tain forms of skin discase. In such cases we have found a
‘glycerine ointment compounded after the following formula,
an excellent substitute: Glycerine, 15 oz. ; boracic acid, 1 1-2
oz} starch, 1 1-2 oz. ; gum tragacanth, 1 1-2 oz. ; oil of win-
tergreen, 1 dr.

After lubricating the surface with the ointment, a little
moisture should be added by dipping the tips of the fingers in
water. By means of a moist towel this lubricant can be com-
pletely removed after the treatment, leaving the skin delight-
fully smooth.
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So much ignorance and incorrect usage prevails in relation
to the various terms ewmployed in connection with massage and
its administration, that it will be worth while to devote a few
lines to this part of the subject, as no one thing is so sug-
gestive of ignorance or proficiency as the misuse or correct use
of terms. -

AMassage is a noun, the literal meaning of which is knead-
ing, as a baker kneads bread. This word, like many other
terms relating to massage, is derived dircetly from the French.
[t rctains its French pronunciation, and is pronounced as
though spelled mas-sahzh, and not as though spelled massaj or
massaje, which is so frequently heard.

Masser is a verb, meaning the act of applying massage.
It is pronounced as though spelled mas-say.— 1 masse;
you masse; he massces (pronounced as though spelled
mas-sa-es).

BMasseing is the present participle, and is pronounced as
though spelled mas-sa-ing.— 1 am masseing.

DMasséed is the past participle, and is pronounced as though
spelled mas-sa-ed.— 1 masséed a patient yesterday.

Masseur is pronounced very nearly as if spelled mas-sur.
The term is applied to a man who administers massage.

Masseuse is pronounced very nearly as if spelled mas-suse.
The term is applied to a woman who administers massage.

Pétrissage is pronounced as though spelled pa-tris-sakzh.
It is & French term applied to deep kneading, as distinguished
from superficial kneading.

Tupotement is pronounced nearly as though spelled tak-pote
mont, and indicates the act of percussion.

[238]
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Effleurage is pronounced as though spelled ef-flur-ahzh. It
means light friction.

Centripetal,— toward the center. In relation to massage,
the term is applied to movements made in the direction of the
blood current in the veins.

Centrifugal,— froin the center. This term is applied to
movements made from the heart, or in the direction of the ar-
terial blood current.



THE GENERAL PHYSIOLOGY, NAMES,
NERVE SUPPLY, AND ACTIONS OF THE
MUSCLES OF THE HUMAN BODY.

Physiology of the Muscles.— The following brief
summary of the physiology of the muscles, while incomplete,
will assist somewhat in understanding the relation of these
structures, with which massage deals so directly, to other
bodily organs : —

1. Muscular action is allied to ciliary and amaeboid move-
ments.

2. The source of muscular energy is the oxidation of gly-
cogen stored in the muscles.

3. During work, the amount of oxygen absorbed and the
amount of CO, given off by the muscles, is very greatly
increased 5 hence respiratory activity is increased.

4. Muscular activity is accompanied by the production of
heat ; the muscles are the principal seat of heat production in
the body. The thermic activities of the museles are dependent,
not only upon muscular activity, but also upon nerve control,
through the heat-centers of the central nervous system.

5. Muscular activity is usually excited by nervous impulses
received by the muscle at the rate of about ten per second.

6. The muscle has an independent excitability which in-
duces contraction, as the result of the application of chemical
substances, cold, electricity, and mechanical stimulus.

7. Acids and excessive heat produce stiffening of the muscles.

8. A single voluntary muscular movement may be made
in one sixteenth of a second. :

9. Contraction from electrical stimulation occurs more
quickly than from voluntary effort.
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10. With contraction of a muscle, contraction of the oppos-
ing muscle occurs simultaneously, beginning slightly later.

11. Voluntary contraction is allied to tetanus.

12. Tetanus is produced by electrical applications in which
the current is interrupted at the rate of twenty or more per
second.

13. Muscular contraction is propagated along the muscle at
the rate of forty feet per sccond.

14. Muscles are most perfeet machines. The best steam
engine utilizes only one cighth of the force contained in the
fuel as work, seven eighths appearing as heat. A muscle pro-
duces onc fifth work and four fifths heat. ’

15. The amount of work a muscle can do is proportioned to
its transverse section.

16. A human muscle is able to lift 125 pounds for each
square inch in area of its transverse section.

17. Muscular strength varies at different periods of life. A
new-born infant is able to sustain its own weight for 24 seconds
by grasping a stick with its hands.  The strength of adult men
and women, in relation to the body weight, is shown in Table 1.

18. The weight of the muscles in proportion to the body
weight varies at different ages, being 23.40 per cent of the
body weight of a new-born babe, and 43.10 per cent of the
body weight in adults.

19. The amount of work done by a laboring man in eight
hours is about two million foot-pounds.

20. Fatigue is the result of the accumulation, within the
muscle, of the poisonous products of work; the muscle is
rested when these products are removed.
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- The foregoing table has been arranged with mucl: care,
and with special reference to the nceds of the student of mas-
sage. It is believed to be the most complete and correct
resumé of the sort which has ever been published, embodying,
as it does, the results of the very latest studies and authorita-
tive statements relating to the nerve supply and actions of the
various muscles of the body. The student of massage who de-
sires to place himself in the front rank of his profession as a
masseur, ‘'will find it not only profitable, but essential, to make
a careful study of this table, and to become familiar with the
facts which it very succinctly presents.  The grouping of the
muscles of the several regions of the body renders it conven-
ient to study each section by itself, and by the aid of Plates V
to X and XII1, it will not be found diflicult to form a very cor-
rect idea of the precise location and outline of each particular
muscle in the body, and of the origin and distribution of the
nerve supply. Two hundred and seven different muscles or
muscular groups are named in the table, by means of which
one hundred and sixty-three different motor acts are performed.
It may not be absolutely essential that every one of these should
be held constantly in the memory, but those muscles, at least,
which constitute the largest fleshy masses of the body, should
be thoroughly studied and familiarized.



APPENDIX L

Clinical Notes of Cases Treated by Massage.

In the following cases treated by myself and my colleagues
at the Sanitarium at Battle Creck, Michigan, massage, manual
Swedish movements, and gymnastics hiave been employed as
the principal therapeutic means.  Baths, and usually some
cleetrical applications, together with other appropriate meas-
ures, have also been made use of, as in most cases treated in
the institution ; but these particular cases have been selected
to illustrate the effects of massage, for the reason that in them
nmore benefit was clearly attributable to this agent than to any
other.

Case L

Obesily.—Mrs. W., aged fifty-three, was received for treatment
in February, 1893, She had always been inclined to obesity, but
had recently found herself inereasing in weight so rapidly that life
had come to be almost a burden.  This patient remained under
treatment six weeks, during which time, under vigorous massage
administered  daily, she lost in weight at the rate of nearly one
pound a day. Baths and a systematic dietary were also used.

Casg II.

Mrs. A., aged twenty-five, was treated for obesity for two
weeks. At the end of two weeks she weighed fourteen pounds
less than at the beginning.of treatment,

Case III.

Col. X., aged fifty-three, weighed at the beginning of treatment
334 pounds. He was naturally a very large man, but his weight
had been gradually increasing for more than twenty years; and

[251]
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when received, he weighed fully one hundred pounds more than in
health, As the result of treatment during eight weeks, the
patient’s weight was reduced seventy-five pounds. He was then
obliged, by business engagements, to return home. He came back
the following year, when he was found to have regained in part his
former excess of weight; but a second course of treatment secured a
still further reduction of the enormous accumulation of flesh about
the trunk, which had given the patient’s body most unwieldy pro-
vortions.
Case IV,

Emaciation.— Miss B., aged thirty-two, had suffered from
tuberculosis. A year in Colorado had effected a cure of the tuber-
culosis, but had left a large cavity in the upper lobe of the left
lung. The patient had never recovered her normal weight or
strength since this illness, and within two or three years had been
still further reduced by uterine hemorrhages, until her condition had
become very grave.  Her physician sent her to the Sanitarium with
the hope that the hemorrhages might be arrested and her general
condition improved. She weighed less than one hundred pounds,
was extremely anamic, and was so weak that it was necessary to
confine her strictly to bed for several wecks. At the end of six
months this patient had improved to such a degree that she was
enjoying better health than ever before in her life.  Her weight had
increased forty pounds, and her strength had improved proportion-
ately. Digestion and all the other bodily functions were perfectly
performed. The patient returned to her home enjoying excellent
health, and has remained well to the present time, with the excep-
tion of an attack of la grippe.

Case V.

Prof. W., aged sixty years, had been a dyspeptic since he was
twenty years of age, and had for many years been greatly emaciated.
He declared that his stomach was a < swill-barrel.” Had been confined
to his bed for six months before coming to the Sanitarium for treat-
ment ; and was then barely able to stand upon his fect. He could
take a few steps with assistance, but was obliged to use a wheel-
chair in going to meals. During the first four weeks of treatment,
this patient gained on an average one pound each day, and at the
end of six weeks was so greatly improved that he walked a mile to
the depot to meet a brother whom he had not seen for several
months, and who, as he afterward stated, had difficulty in recog-
nizing him, so greatly was his appearance changed for the better.

Many other similar cases might be cited. It is the author's
custom to weigh each patient at the beginning of treatment, and
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/
regularly every week thereafter; and it is not an uncommon thing
to find a patient who has gained three to five pounds in a single
week.,  From twelve to twenty pounds is very frequently gained in
the course of two or three weeks' treatment. Under the system
advocated in this work, the patient gains not merely in flesh, but
also in strength. A test of the strength is made at the beginning
of treatment, and ewch month while the patient remains under
observation. A gain of five hundred to six hundred pounds in
strength capacity within four weeks is very common, and some-
times double this amount is gained within a month,

Case VL

Rheumatism.—Mrs. T., aged sixty, was received for treatment
in September, 1893. In addition to general debility, ‘anmmia,
neurasthenia, dyspepsia, and disordered hepatic and renal func-
tions, this patient was suffering from rheumatism and with much
stitfness of the left shoulder, (General tonic treatment, with gen-
eral and local massage, especially directed to the shoulders, entirely
relieved the rheumatic affection in six weeks.

Case VIIL

Mrs. C., aged seventy, was received for treatment in April, 1892,
This patient had a fracture of the wrist which had been treated by
means of a plaster bandage. The whole arm was useless ; the
fingers were extended and could not be flexed ; the arm could not
be raised as high as the shoulder ; only a very slight movement of
the elbow joint was possible ; the entire arm was practically useless.
The application of massage for two months entirely restored the
arm, so that it was stronger than the other, as shown hy the
dynamometer.  The patient, when she left, was able to use the
arm and fingers freely in combing her hair and for any other
purpose,

Case VIIL

- Miss R., aged twenty-three, was received in March, 1891. She
had suffered from lameness in the left arm for seven years, the
elbow being stiff, and the muscles of the arm considerably wasted.
For a year she had not been able to use her hand or arm at all, and
all the joints were more or less stiffened. The patient was under
treatment for five months, at the end of which time the restoration
of the arm was nearly complete.  The motion of some of the joints
was still slightly limited, but she had good use of the arm, and
suffered no pain.
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Case IX.

Mrs. K., aged fifty-three, was received for treatment in August,
1894. She had for several years sutfered from stiffness of the
shoulder joints, the limitation of movement being accompanied by
pain, which was doubtless due to rheumatism. The disability wus
8o great that the patient had for several years been unable to dress
herself without assistance. At the end of one month’'s treatment,
she was able to use the affected arm nearly as well as the other;
could move it freely in all directions, lifting it above the head and
placing it behind her,— movements which had not been possible
for more than ten years previous.

Caske X.

Neuritis.—Mr. X., aged fifty years, a carpenter, had for
several months sutfered from severe pain in his left shoulder joint.
The muscles of the arm had wasted considerably, and the arm was
wholly useless ; he could not even raise it from his side.  He had
evidently suffered from neuritis of the nerves of the shoulder joint,
and from muscular atrophy, which usually accompanies this disease,
Massage, with applications of fomentations and electricity, effected
a complete cure 1 the course of a few months, and the patient
has now for seven or cight years enjoyed the full use of the arm
as before.

(‘ase XIL.

Writers’ Cramp.— Mr. A, aged twenty-seven years, cashier in
a bank, presented the most extreme and graphic picture of writers’
cramp which the author has ever encountered.  The disease affected
not oniy the hand, but the entire arm and the muscles of the neck
and face ; and spasms were excited, not only by writing, but by
any movement of the body. If the puatient attempted to rise from
a chair, his head was immediately drawn to the right side, the
right side of the face was contorted by muscular contraction, and
the muscles of the hand and arm became rigid.  The patient’s gait
seemed to be also slightly affected. He had submitted to several
surgical operations, in which some of the nerves of the neck had
been divided, and the sterno-cleido-mastoid and other muscles had
also been twice divided.  Slight temporary relief had followed the
operatious, but the disease, when the patient came under my care,
was worse than it had ever been at any previous time.  Upon exam-
ination, I found that the patient was suffering from all the differ-
ent phases of writers’ cramp.  Whenever he undertook to write, the
whole arm became rigid, and the head was drawn around toward the
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right side until the face looked nearly toward the shoulder. Strange
grimaces played upon the countenance in consequence of the contrac-
tion of the facial muscles.  Kxamination of the neck showed here
and there points of induration. Massage and gymnastics applied
to the arm, and thorough local massage of the muscles of the neck,
together with revulsive applieations of various sorts, including dry
cupping, hot and cold applications, and mild counter-irritation,
etfected a complete cure; and the patient has remained well until
the present time, it being now some five years since he was under
treatment.  Apparently little or no benefit was derived from other
measures of treatment, nor until special attention was given to mas-
sage of the affected parts and to the points of induration above
referred to.  Many other equally successful cases might be cited
from my experience, in which not only local but general neuritis
has yielded completely as the result of the persevering and skillful
application of massage.

Case XII.

Asthma.— Mrs. B., aged forty-one years, was received for
trentment in July, 1890, having sutfered from nervous exhaustion
and asthma for many years.  On examination, she was found to
have prolapse of the stomach and bowels; and extreme hyperaesthesia
of the lumbar ganglia of the sympathetic nerve. The patient was
scarcely able to walk about, and could not sleep on account of con-
tinned asthmatie paroxysms. During the first two wecks after heing
received, she was confined in bed by asthmatic attacks, which were
extremely aggravated by the slightest exercise.  Within five weeks,
however, the patient returned home wonderfully improved. The
asthmatic paroxysms were especially relieved by percussion of the
chest. Spatting and hacking movements were found most effective.

("ase XTII

Sprain.— Mrs. B., aged forty-four, was received in August,
1893, for treatment for severe sprain of the ankle. Derivative
massage was applied at first ; later, massage of the joint, incl}ld-
ing gentle flexion and extension. At the end of ten days the patient
ras able to visit the World's Fair.  She had the misfortune, how-
ever, to sprain the ankle again, and was obliged to return for
treatment. At the end of two weeks the ankle showed no trace of
injury.

Case XIV.

Miss M., aged twenty-nine years, was received for treatment in
August, 1893, being unable to walk in consequence of lumeness of
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the left ankle, the result of a sprain received some months before.
Massage was applied for several weeks, at the end of which time
she was able to walk with ease. Hot and cold applications, heating
compresses, local applications of electricity, and other means were
also employed, but the chief benefit was evidently derived from
massage. A great number of similar cases might be cited.

Jask XV,

The writer had a personal experience of the benefits to be derived
from massage in cases of sprain, which affords very conclusive evi-
dence of the value of this simple method of treatment when skill-
fully administered in traumatisms of this character. The sprain
involved both the ankle and the metatarso-phalangeal joints, chiefly
the latter. The pain was so severe that it was impossible to
sustain the weight of the body upon the anterior portion of the
foot. It was only possible to walk by stepping in such a way as to
keep the weight of the body over the heel of the affected foot.
Being much engaged, the sprain was neglected for a couple of
days, it being possible to hobble about after applying a tight
bandage about the foot, with the hope that nature would effect a
cure ; but on the morning of the second day, it wag found that
the pain had become so great that the whole foot was mvol\ml, and
it was impossible to qup at all without very great pain. A
masseur was accordingly sent for, and derivative massage wag
applied with gentle friction of tlw foot and careful joint move-
ments of the ankle.

At the end of a couple of hours the p.un had disappe: lrml, and
in going about his usual duties, which require much exercise upon
the feet, the writer was greatly surprised to find that the sprain
was pmctl(mll) cured.  No pain whatever was noticeable, and it
was, indeed, impossible to place the foot in any position b) which
pain could be induced.

By the next morning, the third day following the accident, the
foot seemed perfectly well. Tt wus possxl;lc to run and jump, and
to hop upon the affected foot without pain.  Several mishaps to the
foot caused a return of lameness before it was cured, but relief was
invariably found in the application of loeal and dvnutne massage.

It the ordinary method of absolute rest, without massage, had
been adepted, the writer feels contident tlmt he would have b(.en a
cripple for at least three or four weeks,

Case XVI.

Spinal Curvature.— Miss R., aged fourteen years, was suffer-
ing from double lateral curvature of the spine, with rotation. The
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/
carvature had first been noticed two years hefore. After eight
months’ treatment, the curvature had so nearly disappeared that the
patient was allowed to return home. Kleetricity, baths, and Swed-
ish gymnastics were employed in connection with massage.

Cask XVIL

Miss N., aged thirty-three years, wuas received in February,
1891, for treatment of double lateral curvature of the spine,— the
result of sitting in a bhad position in a large easy chair, a habit
which had been maintained for many years, The curvature was
first noticed five years previous.  After five months’ treatment the
patient returned home so greatly improved that the curvature was
no longer a matter requiring consideration.

Caske XVITIL

Miss B., aged twenty years, was received for treatment in
December, 1891, suffering from double curvature of the spine, with
rotation,-— the result of an injury nine months hefore.  In jumping
from a wagon, she had fallen upon frozen ground, dislocating one
shoulder, and eausing partial paralysis of the arm and side.  She
was treated for a year and a half, wearing a plaster jacket for six
months ; and, at the time she came under my care, had worn
a steel apparatus for six months. She complained of constant
pain in the side and shoulder.  The patient’s strength was so much
improved as the result of a few months’ treatment, and the mus-
cles of the trunk were developed to such a degree, that she was
finally able to dispense with mechanical support of any kind.
The total strength capacity was increased more than one thousand
pounds, as shown by the dynamometer.

(‘ase XTX.

Mr. K., aged thirty-five years, was received for treatment in
Mareh, 1883, This patient had an extremely pronounced lateral
curvature of the spine, involving hoth the dorsal and the lumbar
region ; rotation to the right alko existed. The disease had begun
about one year previous, the chief symptom being severe pain in the
right side. The muscles were extremely contracted, By massage,
excreise, suspension, local applications of electricity, fomentations,
and other measures of treatwent, the patient was, in the course of
three months, entirely cured, so that he was able to return to his
business. Iis height was found to have increased two inches, and
no trace of the curvature remained.  The most important measures
of treatment employed were massage and gymnastics, although the

17
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baths and other means employed were doubtless to some extent
beneficial.

Case XX

Paralysis.— Mrs. K., aged forty years, had been confined to
her bed for many months as the result of paralysis of one lower half
of the body, resulting from a fall in which the back was injured.
After the daily application of massage for a few months the patient
was able to walk, and at the end of ten months’ treatinent was able
to ride a bicycle.  EKlectricity, baths, and other measures were em-
ployed in connection with massage,

Scores of similar eases might be cited as illustrations of the
benefit to be derived from massage in cases of paralysis of ditferent
forms. It is certainly of value, although not radically curative; in
most forms of paralysis.  The writer has seen marked heneficial re-
sults from massage in numerons cases of locomotor ataxia, and in a
still larger number of cases of spinal selerosis, and other forms of
paralysis arising from degenerative processes in the general nervous
system.

(‘ase XXIT

Infantile Paralysis.— Miss N.; aged fourteen, had paralysis of
one leg and arm, as the result of an attack of poliomyelitis when an
infant,  After several months’ treatment by massage, with elec-
tricity and baths, the patient was able to dance, skate, and make
good use of both arm and leg, although some evidences of the dis-
ease still remained.

(‘as¥r XXIL

Miss D., aged twelve, had sutlered since infaney from infantile
paralysis atfecting the left leg.  When received for treatment, the
muscles helow the knee were atrophied alnost to complete disap-
pearance.  No response could be obtained to the application of fa-
radie electricity, and only a slight one to the application of the gal-
vanic current. The patient had scarcely any use of the limh, and
was able to muke only very slight movements of the toes.  Her limb
was constantly cold and moist.  After one year’s treatment hy mas-
sage, galvanism, and bhaths, the patient was able to run about freely
and make good usc of the limb, and a very considerable degree of
muscular development had taken place.

Caske XXIIT.

Sclerosis.— Miss Z., aged twenty-six, entered the Sanitarium
as a patient in January, 1833. She complained of an inability
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’
to use the right leg, having been compelled to use crutches in
walking for several years.  On examination, the right leg was
found to be in a remarkable condition.  Almost the entire limb had
undergone such structural changes that it had become as hard as
wood.  The tissues were considerably shrunken, the surface was
smooth as polished marble; the temperature was helow normal, so
that the limb felt cold to the hand, and the ankle and all the joints
of the foot were fixed so that movement was impossible, although
some mobility still remained in the knee joint.  Below the knee the
linb could not have been more rigid, hard, and lifeless in appear-
ance if it had actually heen made of wood or celluloid.  The case
scemed an utterly hopeless one, hut the patient was so importunate
that something should be done for her that we received the case on
trial for a few months,

At the end of three months the changes which had occurred
were truly remarkable.  Above the knee the tissues had become
quite soft and pliable; helow the knee the hardness was disappear-
ing somewhat; all the tissues of the foot were still hard, but the
ankle and other joints had loosened somewhat, so that slight move-
ment was possible.  Continnance of the treatment at intervals for
two years restored the limb to such a degree that the patient was
able to walk without crutehes, and scarcely a trace of the former
condition remained. The improvement continued for several years.
No relapse has occurred, and the patient at present is in the enjoy-
ment of exeellent health, and the disability of the right limb is com-
paratively slight.  Eleetricity and hydrotherapeutic applieations of
various sorts were employed in connection with massage, hut the
paramount utility of massage in this case was unquestionable.

Casyr XXIV.

Constipation.— Mrs. T1., aged thirty, was admitted for treat-
ment in April, 1887, She had heen an invalid since confinement, five
years before, suffering from an aggravated form of dyspepsia and
migraine,  No natural movement of the bowels had occurred for
three years,  The constipation was entively relieved by the employ-
ment ol abdominal massage, together with general tonic treat-
ment and a correct regimen,

(‘ase XXV,

Miss H., aged twenty-two, had suffered extremely for a number
of years from constipation, a natural movement very rarvely occur-
ring. At the end of two months' treatment the action of the bmw:els
had become normal and regular.,  The patient has been enjoying
good health ever since
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Case XXVI.

Mr. X., a man of sedentary habits, had suffered from constipa-
tion for many years. After two weeks’ treatment a daily natural
evacuation of the bowels was secured without artificial means of any
kind other than massage, although a natural movement had not
occurred for more than three years previous.

Case XXVIIL

Mrs. W., aged forty-four years, was received for treatment in
April, 1877, having suffered from extreme constipation for more than
twenty years. No movement of the bowels had occurred during
this time without the use of medicines. The lady's husband was
entirely faithless of any improvement under treatment, but at the
end of three weeks the patient’s bowels were moving regularly,
without tonic medicine of any kind.

Case XXVIII.

Neurasthenia; General Debility.— Mrs. H., aged twenty-
eight years, was received for treatment in June, 1893, having been
an invalid for eight years. The patient had sutfered greatly from
acid dyspepsia, flatulence, distention of the bowels, aortic palpita-
tion, and extreme constipation, with great hyperesthesia of the lum-
bar ganglia of the sympathetic. The lower border of the stomach
was found three inches below the umbilicus, also a floating kidney
on the right side, and both ovaries prolapsed. Indeed, the condi-
tions were sufficiently grave to render a person thoroughly miserable.
The patient remained under treatment five months, during which
time she received daily applications of massage, especially to the
bowels, and electricity. At the end of five months she left the Sani-
tarium enjoying very comfortable health.

Case XXIX.

Haematuria and Ansmia.— Mrs. L., aged thirty-eight, was
received for treatment in June, 1892, The patient was extremely
anzmic, as the result of several months’ suffering from a very ag-
gravated form of heematuria. Ier face was without color; she was
emaciated, and so weak as to be confined to her bed. She could
only be moved upon a stretcher or wheel-chair, from which it was
necessury to lift her to the bed. She was able to walk at the end of
three weeks, and left at the end of two months, entirely cured. She
had gained greatly in flesh, and the natural color had returned to her
cheeks. The patient pronounced herself entirely well. The hwema-
turia ceased within a week after the beginning of treatment,
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. Case XXX.

An®emia.— Miss A., aged twenty, had suffered from a variety of
troubles which had resulted in a very grave form of ansmia. The
chief of her troubles were chronic inflammation and prolapse of the
left ovary; movable right kidney; enteroptosis and gastroptosis, the
lower border of the stomach falling one inch below the umbilicus;
extreme hypersesthesia of the lumbar ganglia of the sympathetic;
menorrhagia; and frequent attacks of acute gastritis. Strong
angmic murmurs were found at the base of the heart,

At the first examination the patient’s nutrition was found to
be reduced to such a low point that the hamoglobin present was
only four per cent — less than one third of the normal amount. The
number of blood corpuscles per cubic millimeter was 1,510,000, or
one third of the normal. Poikilocytes and microcytes were exceed-
ingly abundant, and there were a few macrocytes. This case, if
not one of pernicious an@mia, certainly bordered very closely on
that class of anmmics. Under rational treatment, by which mas-
sage, both manual and mechanical, was a leading feature, the
amount of haemoglobin increased in ten days to seven per cent, and
the blood count to 2,340,000 per cubic millimeter. A few macro-
cytes and poikilocytes still remained, showing that normal hema-
togenesis was not yet restored, but that the process was becoming
normal.

A marked feature in this case was the small number of leuco-
cytes contained in the blood. At the first examination the propor-
tion of leucocytes to normal was only eighteen one hundredths; at
the end of ten days the proportion had increased to fifty-four one
hundredths. At the end of a few weeks’ treatment the blood count
wag 3,210,000 and the heemoglobin eight per cent, as measured by
Henoceque's haematoscope.  The patient’s improvement remained
permanent, and at the present writing she is still improving.

Case XXXI.

Mrs. Z., aged twenty-five, was received at the Sanitarium for
treatment in October, 1894. She had suffered for two years from
marked anmmia, as the result of an attack of intermittent fever.
On arrival, the examination of the blood gave the following results:
Blood count, 3,760,000; haemoglobin, 10.5 per cent.

Four wecks later a sccond examination showed an increase of
the blood count to 3,930,000. The percentage of hamoglobin was
the same as at the first examination.

At the end of two weeks’ further treatment, during which the
patient made rapid gain, the blood count was found to be 4,370,000,
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and the haemoglobin twelve per cent.  The patient went home much
benefited, and with a prospect of continued improvement.

(Cast NXXXIT.

Melancholia.— Mrs. B, aged thirty-one, was received for treat-
ment in July, 1893. The patient was in an extremely weak and
emaciated condition, and had been insane for three wad a half years,
as the result of a fright caused by the explosion of a lamp in a sleep-
ing-car.  For six months, marked suieidal tendencies had existed.
After six months' treatment the patient returned to her home per-
fectly sound in health, mentally and physically.  She has remained
well up to the present time,

(Case XXXIIL

Prolapsed Liver,— Mrs. N, aged fifty, was received for treat-
ment in July, 1891. The ahdominal muscles were found greatly
contracted; but after the administration of massage for two weeks,
the muscles beeame relaxed sufliciently to allow a minute explora-
tion of the condition of the viscera, when a mass was found in the
right side which, on further investigation, proved to be a prolapsed
liver. This organ was daily replaced; in connection with abdominal
massage. At the end of three months the patient returned to her
home enjoying good health, the abdominal muscles well developed,
and the liver in its normal position,

Such encouraging results as these cannot he obtained in every
case, although alost equally good suceess has been reached in o
number of others which have come under the writer's care.  In a
recent case the abdominal museles had been so overstretehed hy
repeated pregnaney, and had heeome so relaxed and wasted by dis-
use, that little could be accomplished by means of massage.  The
pyloric end of the stomach was in this case found three inches he-
low the umbilicus, the lower border of the liver falling an inch
below the umbilicus,  Finding it impossible to support the organs in
position by abdominal handages or supports of any kind, and despair-
ing of relieving the patient in any other way, the following surgical
procedure was adopted: It being necessary to perform an operation
upon this patient for the relief of an irreducible direct inguinal
hernia, in which a mass of omentum had become inearcerated, 1
determined to make an attempt at the same time to restore the pro-
lapsed stomach and liver to position by surgical means.  An
incision was accordingly made from a point oue inch below the
ensiform cartilage of the sternum nearly to the wmnbilicus,  Passing
two fingers downward through this incision, it was just possible to
reach the lower border of the liver, which was forced up into its
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position under the ribs.  The pyloric end of the stomach was drawn
up to nearly its normal position, and by means of four silkworm-
gut sutures inserted along the line of the lesser curvature of the
stomach (including, of course, only the perineal coat) near its pylo-
rie end, the organ was attached to the abdominal wall.  The sutures
were passed through the inner marging of the wound at its upper
part, so that when tied they not only attached the stomach to the
abdominal wall] hut also hrought together the edges of the perito-
neum and the divided faseia.  The sutures were buried in the wound
by the closing sutures, being cut off short to remain perma-
nently.  The position of the sutures was made such as to cause
them to full at the noteh between the right and left lobes of the
liver, and thus serve asg o means of supporting it ie its normal posi-
tion.  The patient had no febrile reaction whatever following the
operation, and was greatly improved by it, the stomach and liver
being held in nearly normal position. Three weeks after the opera-
tion she was able to eat heartily, and the lower border of the stom-
ach was found an inch above the umbilicus, instead of three inches
below it

("ase NXXIV.

Prolapsed Stomach and Bowels.— Mrs. A, aged twenty-
seven, was received for treatment in July, 18910 The patient was
very weak, amemice, and nervously exhausted, Digestion was almost
totally suspended, Upon examination, the lower horder of the stom-
ach was found two inches below the umbilicus.  Special applica-
tions of massage to the abdomen; replacement of the stomach ; and
the employment of general massage, eleetrieity, and baths restored
the patient to complete health, At the end of six months the
abdominal muscles were found to be vigorous and well developed.
The stomach was held in normal position.  The patient has since
remained in good health,

After a thorough application of the procedures described else-
where in this work for replacement of the stomach and lifting of the
abdominal contents, the writer has frequently heen able to demon-
strate the lower border of the stomach at a point from two to four
inches above the point at which it was found at the beginning of the
treatment. '

(ase XXXV,

Pelvie Disease and Constipation,— Mrs. T., aged thirty-two,
had suffered for a number of years from severe coustipation,
extreme tenderness of the ovaries, uterine prolapse, and a variety of
nervous symptows arising from these conditions. At the end of
four months' treatment, the patient returned home cured of the con-
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stipation and of her pelvic disorders, and has remained in good
health ever since.

A large number of cases similar to the above might be cited,
illustrating the beneficial results following the use of massage, both
general and local, in cases of chronic constipation in its ditferent
forms. It is needless to remark that in the treatment of this class
of cases, manual Swedish movements, gymnastics, and a proper
regulation of the dietary are always combined with massage. In
some instances, also, the sinusoidal electric current is employed, the
chief value of this agent in these cases being the rhythipical exer.
cise secured by it for the abdominal and other voluntary muscles
which come within the influence of the application.

Case XXXVI.

Mrs C., aged thirty-four, was received in February, 1890, The
patient had been an invalid for ten years, her ailments dating from
the birth of her first child.  She was nearly bedridden, emaciated,
sallow, depressed, extremely nervous, and a constant sufferer from
severe pain in the abdomen and pelvis, the result of chronie peri-
tonitis. The abdomen was so tender that at first scarcely the
weight of the hand could be tolerated. After a few weeks the
patient was able to endure vigorous manipulation of the abdomen,
also pelvic massage. She remained under treatment eleven months,
at the end of which time she returned to her home restored to good
health. Vaginal douches, fomentations to the abdomen, and appli-
cations of electricity were also used in connection with the massage.

Caseg XXXVII.

Ovarian Disease.— There is no class of functional disorders
more amenable to the intelligent application of massage than dis.
ease of the ovaries. A great number of cases — some scores —
might be quoted in demonstration of the truth of this statement.
-A few typical ones only will be cited.

Miss W., aged twenty-four, was admitted as a patient in Septem-
ber, 1892. She had spent the greater part of her life in boarding
school, where she had been subjected to the usual deteriorating
influences of boarding-school life. Examination showed that, in
addition to a very marked anwmmia and a great variety of neuras-
thenic symptoms, there was also a posterior curvature of the spine
at the middle dorsal region, resulting in extreme flatness of the
chest and abnormal prominence of the abdomen, marked hyper-
wsthesia of the abdominal sympathetic and pneumogastric ; stom-
ach and bowels sunken; left ovary prolapsed, enlarged, and
extremely tender ; severe dysmenorrheea and menorrhagia, men-
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strual flow lasting a full week ; and constant backache. She had
had two attacks of pelvic inflammation ; could take no exercise at
all without inducing severe pelvic pain; for the last year and a
half had been receiving treatment of the eyes from an eye special-
ist, who labored under the belief that muscular asthenopia, or eye-
strain, was the cause of all the symptoms. She grew steadily
worse, however, instead of better, although several operations were
performed upon the muscles of the eye. At the end of three
months the patient declared she felt strenger and better than ever
before in her life. The pelvic inflammation, ovarian congestion,
and other local disorders have entirely disappeared. The curvatures
of the spine, which were wholly due to unbalanced muscular action,
were cured. The total gain in strength was 1029 pounds, the
increase being from 1582 to 2611. The patient returned to her
home with rosy cheeks and ruddy lips, giving no evidence, either
objective or subjective, that she was enjoying other than perfect
health.

Caseg XXXVIIIL.

Miss H., aged twenty, entered the Sanitarium Hospital as a
patient with the expectation that the ovaries would have to be
removed, as they had been a source of great pain and suffering.
She had been bedridden most of the time for three years., There
was extreme pain in the left leg, which seemed to proceed from the
left ovary; also in the left ovarian region; the uterus was anti-
flexed and retroverted ; the patient generally feeble and ansemie.
A scar in the median line below the umbilicus was evidence of the
fact that she had had, some months previous, an abdominal section
performed, the purpose of the operator having been to remove what
he supposed to be a diseased left ovary. A disagreement between
the two physicians who were in charge of the case at the time of
the operation, as to whether or not the ovary was sufficiently dis-
eased to require removal, led to a conclusion of the operation as an
exploratory incision. 1 took care to restore the prolapsed ovary to
position, and replaced the uterus, supporting it by means of a suit-
ably adjusted pessary, and rendered the replacement permanent by
shortening the round ligaments. Under the influence of massage
and proper exercise, coupled with local applications of electricity,
vaginal douches, etc., the patient made an excellent recovery, and
escaped mutilation by the removal of the ovaries,

Case XXXIX.

Miss. S., aged twenty-five, arrived at the Sanitarium in a wheel-
chair, pale, weak, thoroughly discouraged,— an invalid,— having
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been in bed for mearly three years, and for two years unable to sit
up long enough to take a single meal. The patient was extremely
neur: 1sbhemc, anzemic to a marked degree, emotional, hysterical,
and had constant ovarian pain, which was very greatly increased at
the menstrual periods ; bowels were constipated ; gastric and intes-
tinal catarrh were present. The p‘ltiout was so susceptible to cold
air that she was conuta.mly muflled up in warm hl.ml\(ltq, and the
slightest draught gave rise to extreme neuralgic pains in various
partb of the bod y.

An examination of the stomach fluid showed hyperpepsia.
Physical examination discovered no disorder of the heart or lungs,
but extreme hyperasthesia of the abdominal sympathetic; great
pelvie congestion, which was indicated by the almost universal
throbbing of the pelvie vessels, the uterus being enlarged to more
than twice its normal size, and in a state of extreme retroversion;
prolapsus and tenderness of the ovaries, each Dbeing twice the
normal size; extreme tenderness and irritability of all the pelvie
viscera, with general prolapse of the abdominal organs.

This ptient had heen under the care of physicians for many
years. For the last two years she had been under the care of
eminent metropolitan physicians, who had employed ¢ rest-cure,”
and the various methods of treatment commonly adopted in such
cases, but without benefit; in fact, the patient had steadily grown
worse. She was brought to the Sanitarium from a nusplnl in
Chicago, where she had spent some time, but without recciving help.
Massage, manual Swedish movements, and exereise with a wheel-
crutch were employed, together with replacement of the uterus and
ovaries, and pelvie massage twice a week.

As thc patient g.nned strength, she was required to take more
vigorous exercises from day to day ; and at the end of six weeks
her wheel-chair was taken from her, and regular walking exercises,
with the aid of the wheel-eruteh, were instituted. At the end of
two months the blood had become normal, the amount of hwemo-
globin being fourtecen per cent, as shown by Henocque's haemato-
scope. The right ovary was still enlarged and somewhat tender,
and had a dmposmon to prolapse; the left ovary was not at all
tender, and remained in place. Less than four months after the
patient’s arrival, the uterus was normal in size and position.
Neither ovary could be felt. The patient still complained occasion-
ally of puin in the right ovarian region, but had so far recovered
that she was able to begin to ride the bicycle; and since that time
has made steady improvement. Ier total strength was 2558

" pounds, a gain of more than one thousand pounds. The patient
was able to exercise freely, and to go ubout on her feet all day like
a well person, and could ride seven or eight miles on a bicyele with-
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out the slightest inconvenience. The general sugging of the viscera,
although a very noticeable feature at the beginning of the treat-
ment, had entirely disappeared.  The bowels were well held up; the
lower border of the atomach had risen two inches; and the patient
was discharged as cured.  She has remained well,

Case XL.

Miss D., aged twenty-two, came to the Sanitarium a very frail,
undeveloped woman, a victim of nervousness, spinal irritation, and a
multitude of symptoms, one of the worst of which was so-called mus-
cular rheumatism,  She had never in her life enjoyed good health.
Menstruation was irregular, accompanied by extreme pain; uterus
anteflexed, in a state of retrocession; left ovary prolapsed and
tender; profuse leucorrhwal discharge. At the end of six weeks the
patient had increased in weight from ecighty-six to ninety-six
pounds, and had gained 500 pounds in strength.  Her waist meas-
ure had increased one inch.  Her countenance, formerly sallow, was
now fresh and full of color; checks plump; and her appetite, which
had been almost wholly absent, was now so excellent as to oblige
her to leave the tuble hungry, to avoid overeating. The patient
way no longer depressed, but wore a happy, cheerful face, being
as ‘chusy as a bhee” all day long, working for the health and
vigor which she already enjoved in greater measure than ever
before in her life.  Pelvie massage was administered twice a week.
The result was complete relief from ovarian tenderness and pain.

Case XLIL

Miss K., aged twenty-one, had suffered from constant backache,
and was very nervous; had been for some time a student, but had
become so ill that her studies were seriously interfered with, and
she was unable to endure any physical exertion.  Examination
showed extreme tenderness of the spine; retroversion of the uterus,
prolapse and tenderness of the ovaries, and, as usual in such cases,
prolapse of stomach and howels.  The patient was under treatment
for geveral months, during which time she continued her studies,
when her health beeame so greatly improved that she entered the
employ of the Sanitarium ag a nurse.  She now enjoys better health
than ever before in her life.  Ier waist, which had been com-
pressed by tight bands and corsets, expanded several inches as the
result of physical exercise, and the vigor of respiration increased to
such an extent that the waist enlarged fully six inches in taking a
deep breath,  Her waist measurement has inereased four inches.
The ovarian tenderness has disappeared, and not the slightest uterine
displacement remains.  There is no longer any complaint of back-
ache, and the patient enjoys almost perfect health,
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Cask XLIL

Miss T., aged twenty-two, had suffered constantly from great
distress in the head, mental confusion, extreme nervousness and
lassitude, backache, and scvere dysmenorrheea. The patient had
"been so long a sufferer that she had lost all interest in life, — a fact
which was clearly indicated by her dejected and hopeless counte-
nance. On examination, I found the uterus and ovaries pro-
lapsed, and the ovaries tender. The patient had worn a corset
since fifteen years of age. The waist measure was 23.5 inches;
waist expansion, with clothing entirely loose, 1.3 inches.  The abdo-
men was sagging, and general visceral prolapse existed. The
patient was so feeble that her aggregate strength was but 832
pounds. At the end of two months’ treatment, by the methods
previously outlined, this patient’s total strength was increased to
1600 pounds, or nearly doubled. There was an inerease of one and
one half inches in waist measurement, and general improvement in
every particular.  Ovarian irritation, which was very marked at the
beginning of treatment, had entirely disappeared. The patient
soon entered the Sanitarium Training School for Nurses, and has
since done very efficient work as a nurse.  She has now (1849-4) fol-
lowed her profession for five years, and is enjoying excellent health,
At the end of one year from the heginning of treatment, and sev-
eral months after the treatment and training had heen discontinued,
her aggregated strength was found to be 3031 pounds. Her waist
measure had increased to thirty inches. There was a marked gain
in the lung capacity, and the patient’s entire appearance had under-
gone 80 decided a change that she could scarcely be recognized as
the same person. The sallow complexion had disappeared, and a
fresh, ruddy countenance hagl tuken its place. The air of lassitude
and dejection previously worn was wholly gone, and an cxpression
of energy, vigor, and cheerful content had taken its place. The
increase of strength in the several regions of the body, in this case,
was so interesting as to be worth noting. The total increase in
strength of arms was from 257 to 855 pounds ; in the legs, from 251
to 1058 pounds; in the trunk, from 161 to 712 pounds ; in the
chest, from 164 to 406 pounds: by which it appears that the arms
had increased in strength seventy per cent; the legs, seventy-six per
cent ; the trunk, seventy-seven per cent; and the chest, or respira-
tory muscles, sixty per cent. The greatest gain was in the trunk
muscles, which I have almost uniformly found to be the case, as
this is the weakest point with women suffering from displacement of
the abdominal and pelvic viscera. Figures 93 and 94, Plate
XXXIV, show the change whigh took place in this young woman's
figure as the result of her treatment.
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Case XLIIIL

Miss T., aged twenty-one years, had been a miserable invalid for
a number of years, having suffered extreme pain at the menstrual
period, and being subject to constant headache, a great number of
neurasthenic symptoms, and extreme nervousness. Kxamination
showed the following conditions: Prolapse of stomach and bowels;
movable right kidney; great tenderness of the abdominal sym-
pathetic, and especially of the renal plexus and lumbar ganglia; the
uterug in an abnormal position, and the left ovary prolapsed and
exceedingly sensitive; congestion of all the pelvic viscera. After a
few monthg’ treatment, in which massage and exercise were the
most prominent agents, although electricity and other means were
cmployed, the patient returned home enjoying perfect health, The
ovuries were in position and not sensitive. The stomach and bowels
were elevated to nearly their normal position. The right kidney
remained in place so long as the patient maintained a correct pos-
ture. Her stomach, which had been exceedingly foul, was clean,
and the patient was relieved of all her previous symptoms of ill
health.  Since that time; now some three years, she has been con-
stantly engaged in ordinary household employments without injury.
In this patient the total strength inereased in three months from
1004 pounds to 2647 pounds. The waist wmeasure increased two and
one half inches,

Case XLIV.

Miss L., aged twenty-two years, had for a number of years been
a student at a boarding school. At the time I first saw her, she
had been for several years a confirmed invalid, had suffered ex-
tremely, and was very nervous. I think I have never met a patient
who sutfered more severely from menstrual pains and dysmenorrheea.
She was so reduced in flesh as to be scarcely able to walk; had been
under the care of leading New York gynacologists, but without bene-
fit. At the end of twelve months, by the careful employment of
massage and other measures, with physical training, she returned
home the picture of health, free from pain, without ovarian ten-
derness, which had been extreme, and able to walk several miles
without injury or discomfort. Two months later she resumed her
studies in the advanced classical course of a well-known college.

Case XLV.

Miss A., aged twenty-six, had been a confirmed invalid for a
number of years; had suffered from severe dysmenorrheea, and the
menstrual pain was increasing from month to month. She had
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become extremely nervous, hysterical, and generally hyperwmsthetie,
_Examination showed tenderness of tho spine the whole length, the
slightest touch being extremely painful; and the same was practically
true of all portions of the body. The uterus and both ovaries were
prolapsed, and the latter were extremely sensitive.  There was also
prolapse of the stomach and bowels.  In addition to the symptoms
mentioned, the patient was subject to very severe headaches, a
symptom which I have found very common in these cases. I
believe these headaches to be due, however; not to the ovarian dis-
eaxe, but to the accompanying st()mu('h disorder, for the relief of
which massage and careful regulation of the dietary are among
the most eflicient means of treatment.  This patient was under
treatment for four months, during which time physical culture,
massage, Swedish movements; hydrotherapy, and electricity were
employed, either in conjunction or consecutively; and with the result
that at the end of the period named, 1 was able to send the patient
home to her friends in excellent health.  The menstrual sutfering
had entirely ceased.  The patient’s flesh and bhlood had incere: wed
so that she had become the picture of health.  There was still slight
ovarian tenderness, but it was disappearing so 1‘|pidly that there
WS eVery reason 10 believe it would be entirely gone in a very short
time. Unfavorable conditions eaused a ]).ul‘nl relapse after the
patient reached home, hut a return to the same methods of treat-
ment resulted ultimately in complete und permanent recovery.

(Case XLYVI

Mlss B., aged thirty-six years, entered the Sanitarium in
Februuary, 13! 13, She had never hwu wellp and was so weak,
‘m&mic, and emaciated that she was supposed to he sutlering hnm
serious lung trouble, for which she had heen under treatment for
some time,  Diagnosis of some pulmonary disease wag favored by ¢
night cough. Examination showed the following conditions: I'ro-
lapse of the stomach; hyperaesthesia of the left lumbar ganglion and
solar plexus; right l\ulm-y floating; hoth ovaries extreme l) B(-usmvo
Examination of the stomach fluid showed hyperpepsia, with fermen-
tation, After less than two months’ application of massage and
other treatment appropriate to the case; the patient went home im-
proved in every particular; in fact, was so greatly changed for the
better that she considered herself in excellent health,

Casr XLVIIL.

Miss E., aged twenty-four, entered the Sanitarium in August,
1892.  She had heen a chronie invalid for many years, and had
despaired of recovery. Her principal symptoms were general
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nervousness, exhaustion, and severe pelvic pains. Local examina-
tion Hhowwl left ovary to he extremely sensitive and prolapsed.
The patient remained under treatment a little less than three
months, at the end of which time she returned home with no trace
of pelvic disease, and enjoying excellent health. This patient
nearly doubled her muscular strength while under treatment, the
aggregate lifting capacity of the muscles being increased from
1365 to 2350 ponmls In thig case; asina mmt majority of those
of this kind, the greatest proportion of gain was in the muscles of
the trunk. The gain in strength for the several parts of the hody
was as follows: Arms, from 414 to 571 pounds; legs, from 674 to
1168 pounds; trunk, from 197 to 451 pounds; chest, from 80 to
160 pounds,  Massage of the muscles of the trupk and abdomen
plays a very hinportant purt in a systematic course of treatment for
the development of this part of the body, the weakness of which is
one of the principal causes of disease in women,

Case XLVITL

Miss B, aged twenty-five, entered the Sanitarium as o patient in
July, 1891, Sbe had been more or less an invalid ever since her
twelfth year, having satfered from pelvie inflmmation at various
times, and from the beginning of menstruation at the age of twelve,
from severe menstrual pain. Kxaminetion showed retrocession of
the uterus; ovarian sensitiveness and congestion; prolapsed stom-
ach and bowels; and floating right kidney., By the employment of
abdominal m: l\'s.l"(’ manual and mechanical Swedish movements,
and a carefully umthu ted course of physical training, together thh
other appropriate treatment, the p‘m( ut was, at the en(l()f four and
a half months, able to leave the Ranitarium in the enjoyment of very
good health,  The menstrual pain had ceased; ovarian irritation
had disappeared; the stomach and howels were \wll held in posi-
tion, and there had been a gain in strength of from 1600 pounds to
3000 pounds.  The gain in syvmmetry was even more remark-
able than the gain in ph\'sicxl strength, as is well shown by the
physical chart obtained in this case ((‘hm ). The radieal im-
provement made in this patient’s health bas heen permanent.

Case XLIX.

Miss. T., aged thirty-three, entered the Sanitarium as a patient
in Soptembm‘, 1892, She had been an invalid for a long time ; had
sutfered greatly from ovarian pain and the usual accompanying
symptoms, -~ general nearasthenin, hyperwesthesia of the spine, and
hysterin,  The patient was in an extremely wretched and helpless
condition. In two months she returned to her home, having been
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absolutely free from pain for several wecks, and with entire relief
from pelvic symptoms.

Case L.

Miss X., aged forty-three, was received at the Sanitarium as a
patient in July, 1893. She had been an invalid since her sixteenth
year; had suffered from menstrual pain and leucorrheeal discharge ;
right kidney palpable and sensitive; stomach prolapsed; uterus in
retrocession; right ovary prolapsed and tender; left ovary prolapsed
and very sensitive, and more than double the normal size. The
slightest attempt to replace the uterus and ovaries gave extreme pain,
At the end of six weeks, the patient had gained several hundred
pounds in strength. The pelvic pains had disappeared.  The diges-
tion, which had formerly been very much disturbed, was greatly im-
proved, and the patient had begun to enjoy good health. Pelvie
and abdominal massage played the most important part in the cure
of this cuse.

Case LI

Miss M., thirty-two years of age, became a patient in the insti-
tution in July, 1893, She had suffered for years from a great
variety of nervous disturbances, which were mostly nenrasthenie in
character.  Some of the most troublesome symptoms were a severe
buruing sensation of the spine, a constant ringing sound in the head,
and great distress at the base of the brain.  She had suffered also
from severe dysmenorrha:a.  On examination, I found the stomach
prolapsed; extreme sensitiveness of the left lumbar ganglion of the
sympathetic; right kidney movable; left ovary laree, prolapsed, and
tender. Examination of the stomach fluid showed that the patient
was suffering from hyperpepsia, with fermentation. General and
local massage, abdominal massage, Swedish gymnastics, apparatus
work in the gymnasium, also general and local baths, applications
of galvanie, faradie, and the sinusoidal electrical enrrents, together
with the establishment of a suitable dietary, resulted in the restora-
tion of this patient to good health in the course of a few months.

Casrk LIL

Miss H., aged seventeen, came to the Sanitarium in December,
1893.  This patient was sent from a distant State by her physician,
for the removal of the ovaries, as she had sutfered from severe
dysmenorrheea from the very beginning of menstruation, which first
appeared two years previous, at the age of fifteen. The periods
were irregulur, the flow profuse; and pain, which was excruciating
during the menstrual period, was constantly present between the
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periods 1o such an extent that the patient was practically disabled.
The patient complained of a dragging sensation in the pelvis, and
four wecks previous had suffered from what her family physician
believed to be an abscess of the left ovary., Kxamination showed
anteflexion of the uterus, with extreme sensitiveness of both
ovaries.  The patient also sufh-rod from indigestion, was extremely
angemic and weak ;5 and she, ag well as her par(-nt‘; was very desir-
ous that the opumh(m of ovariotomy should be performed without
delay. Indeed, the patient seemed very much disappointed when I
informed her that I thought ovariotomy not necessary in her case,
but that she could probably be cured without the adoption of any
such radical measures,  Curettement relieved the profuse flow. The
patient was gradually gotten upon her feet, and trained to active
excrcise in the gymnasium, taking daily breathing exercises, Swed-
ish gymnastics, apparatus work, and mechanical Swedish move-
ments, in addition to massage, baths, and eleetrical applications.
Especial attention was given to pelvic massage, which was certainly
a very important agent in securing a rapid disappearance of painful
symptoms. In fact, the patient improved so rapidly that within a
month all thought of a serious surgical operation was abandoned.

A little more than five months after her arrival, the patient was
dismissed,  8he no longer suffered from pain at her menstrual pe-
riods, or at any time; h: ad gained twenty pounds in flesh; and gave
every indication of the e njovment of Jbbu]utel) perfect health, wln(,h
condition continues to the present time.

Casvy LIIL

Miss 8., aged twenty-nine, was received in June, 1894,  For the
last eight months she had sutfered extremely from constant pelvie
pain. “The spine was extremely sensitive; all the pelvie viscera
were congested; the patient complained ()f a bearing-down pain,
constant and severe headache, neuralgia, and a gth. variety of
nervous symptoms,  She was extremely anemic and very weak,
having been confined to the bed for nearly six months; had also
severe dysmenorrhaa and menorrhagin.  8he had suffered several
attacks of severe pelvie inflammation, and had steadily grown worse
for months, until recovery was almost despaired of.  Kxamination
of the urine showed renal insufliciency, the amount of urea elimi-
nated being but 5.86 grams, while the total solids were 18.63, in-
dicating tissne waste and deficient elimination. Digestion was very
greatly disturbed; there was no appetite.  The patient was much
emaciated, The same measures employed in the preceding case
were adopted in this case also, and with equal success, although the
progress was not quite so rapid. Especial attention was given to

18
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abdominal and pelvic massage. The stomach symptoms were
relieved by a diet of kumyss (New KEra Kumyss). The fol-
lowing notes were made of the case two months after the patient
was received for treatment: —

¢« Her appetite is good; she is able to take ordinary food, has
gained in flesh; the menorrhagia has disappeared, also the neuralgia
and general neurasthenie symptoms; the patient is well established
on her feet, and no longer sutfers from ovarian pain either at the
menstrual period or at other times, and expects to return in a short
time to her field of labor as a foreign missionary.” The patient has
since remained well.

Case LIV,

Miss (., aged thirty, was first examined in June, 1892, The
patient’s general health was fair, but she had suflered for many
years from severe dysmenorrhea and constant ovarian pain, which
had in part disabled her, so that she wus not able to do ordinary
housework, which had been her ocenpation.  The patient did not at
that time come under the writer’s care for treatment, but fell into the
hands of other physicians.  In Juue, 1894, she was sent to me by her
physician for the performance of the operation of ovariotomy, con-
stant treatment having failed to cure her, or to prevent a steady
decline.  On examination, I found she was in every respect worse,
having been for a year completely disabled.  The ovaries were much
enlarged, prolapsed, and sensitive.  All the tissues about the uterus
were in a hypersensitive condition, and the pelvie vessels throbhing.
The patient was placed under treatment similar to that employed in
other like cases, special prominence being given, however, to pelvie
massage, which was employed every other day.  After the third
treatment the patient was relieved to a very marked degree, and
after three wecks’ treatment she wasg able to engage in vigorous
work in a laundry, doing both washing and ironing, which she had
not heen able to do for more than two years.  The menorrhagia and
dysmenorrheen, which had been very severe, had entirely disap-
peared. She was not obliged to stop work even during the menstrual
period, although previously for several years she had heen obliged
to call a physician, and had habitually taken morphia at that time
to relieve the severe menstraal pain.  The patient’'s improved
health has continued to the present time (April, 1895), and she
pronounces herself in perfect health.

When medical men come to appreciate the fact that patients,
not simply maladies, are to be treated ; that the woman suffering
from functional ovariau disease needs, not simply the treatment of
her diseased ovaries, but to be made a better ¢¢ animal,”’— a more
vigorous, less sensitive, and more highly vitalized woman,— a vast
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number of women who now languish on heds of suffering, or drag
out lives made miserable by chronic invalidism and perpetual
local treatment, will be restored to health and usefulness; and a
very large number of young women who are now subjected to the
operation of ovariotomy, will escape the surgeon’s knife, and
become happy wives and mothers. Massage, manual Swedish
movements, and gymnastics will be found to contribute more to
the cure of these cases than any other one class of therapeutic
means.

Case LV.

Fractures.— Mrs, P , a lady about forty years of age, in
attempting to enter a street-car, slipped and fell upon the ice, break-
ing the tibia and fibula just above the right ankle joint. The dis-
placement was very great, and the ligaments were torn to such an
extent that it was impossible to restore and maintain perfect sym-
metry of the limb, although this was accomplished as perfectly as
possible by means of a properly adjusted splint.  Fomentations
were applied for an hour or two before the application of the splint
A snug bandage was then applied to the limb, and the splint ad-
justed.  After the fourth day the splint was removed daily, fomen-
tations or hot and cold applications were made, and massage was
carefully administered (for method see page 51 and paragraph 385).
The case looked to be a very unpromising one, but an excellent
recovery occurred.  In a few weeks the patient was on her feet, and
after a few months, during which time massage was quite persist-
ently employed, the function of the joint was perfectly restored.
The ankle joint was not at any time allowed to become stiffened by
disuse,

Case LVI.

Ununited Fractures.—Mr. A—— a young man aged thirty
years, from Idaho, presented an ununited fracture of the humerus,
the result of a gunshot wound.  About two inches of bone had been
lost, shortening the humerus to that extent. Three operations had
been performed, two of them by distinguished surgeons, but the
fracture was still ununited. The muscles had wasted away, and the
arm was practically useless. The elbow joint was completely stiff-
ened as the result of long immobilization, to which the arm had
been subjected. The patient was apparently in fair general health,
but he was nevertheless subjected to a course of vigorous tonic
baths, special attention being given to the improvement of the nu-
trition of the arm by means of fomentations, the hot and cold
douche, and especially by the application of massage. After a few
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weeks an incision was made, and it was found that there had been
no attempt whatever at union, though the ends of the bone had
apparently been nicely adjusted and secured together. The ends
of the bone were irritated by erosion, and another wire was intro-
duced at right angles to the first. The wound was closed, and
motion wis restored to the stiffened clbow by forcible flexion and
extension. The wound healed by immediate union, and at the end
of a week the baths and massage were resumed with the result
that solid union was obtained, and the patient sent home with a
useful arm.

Case LVIL

Mr. H , aged twenty-six yeuars, sustained a severe compound
fracture of the left humerus as a result of a railroad accident.  He
was received into a hospital in the Kastern city where the accident
occurred. After a few weeks he was discharged, but upon subse-
quent examination it was found that no union had taken place,  The
patient urged an operation, but instead was encouraged to believe
that union might be secured by means of massage, which was ap-
plied daily, and with the result that at the end of three months
solid union had been obtained, and a few months later the patient
pronounced his arm as good as ever.  The arm was not immobilized,
but care was taken to give it some support by means of a sling, so
that an excessive amount of motion might not occur at the point of
fracture.

The philosophy of this method of treating fractures is that 1t
improves the nutrition, encourages the circulation, and stimulates all
the vital activities of the atfected parts, and thus promotes a healthy
and efficient reparative action.
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TrE so-called Schott method of treatment, employed by the
Schott brothers, of Nauheim, Germany, in connection with the
effervescing chloride of calcium baths, has acquired a great
reputation, not only in Germany, but in England, where it is
now much in vogue, especially in hospitals and sanitariums,

While this method is as yet little employed in this country,
and seems to have been practically unknown in Germany until
introduced by the brothers Schott, it is but fair to state that it
presents no features essentially different from the systemn of
manual Swedish movements which has for more than fifty years
been employed in Sweden, Norway, and Denmark, by the
practitioners of the so-called Ling, or Swedish, system of
curative gymnastics,

Although we have no definite knowledge upon the subject,
we feel confident that careful inquiry into the origin of the
¢ Nauheim treatment” would show it to have been derived
from the Swedish system. Great credit is due to the Schott
brothers for having so thoroughly systematized the method,
and for having by persevering and successful effort brought it
to the attention of the medical profession in so favorable a
manner as to command attention and respect. Under this
form, the writer has for the last twenty years employed gym-
nastics in the treatment of cardiac affections. The exact pro-
cedure, as the system is now in use at the Battle Creek Sani-
tarium, under the author’s direction, may be thus briefly
described : —

Exercise.— Each of the following movements is taken
with resistance in both directions.

(2171
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1. Arms forward stretch, sidewise moving, returning.

2. Arms downward stretch, forearm flexion and extension.

3. Arms downward stretch, forward upward moving,
returning.

4. Fi’ngers flexed, knuckles in contact at umbilicus, arms
raising to vertex, returning.

5. Arms downward stretch, forward raising to upward
stretch.

6. Trunk forward bending; resistance, («) hands sternum
and loins; (#) hand at upper spine.

7. Trank rotating; resistance (@) left hand in front of
patient’s right shoulder, right hand behind patient’s left shoul-
der; (b) reversed.

8. Lateral trunk flexion; resistance, attendant in front of
patient, (@) right hand under patient’s left arm, left hand on
patient’s right hip; (%) reverse.

9. Same as 1, except fist firmly clenched.

10. Same as 2, except palmar surface is turned out, and
fist firmly closed during exercise.

11. Arm circumduction, one arm at a time.

12. Arms backward raising —trunk must not bend for-
ward.

13. Knee raising, body balanced by support of opposite
hand.

14. Leg forward and backward raising.

15. Leg backward flexing; hand support.

16. Leg outward raising. '

17. Arms rotating, extreme degree.

18. Wrist flexion and extension.

19. Foot flexion and extension.

RULES PERTAINING TO EXERCISE.

Movements must be slow and uniform.
2. Follow each movement by an interval of rest.

=
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3. Movements of the same limb or group of muscles
should not be repeated twice in succession.

4. Movements should be immediately interrupted if any
of the following symptoms appear, and the patient must be
watched closely to avoid the development of these signs, which
indicate exhaustion : —

(1) Accelerated breathing.

(2) Marked movements of the nares in breathing.

(3) Slight drawing of the corners of the mouth.

(4) Pallor or duskiness of the checks or lips.

(5) Palpitation of the heart.

(6) Sweating.

(7) Yawning.

If any of the above signs should appear in the midst of
the movement, the exercise must be instantly suspended, the
limbs being carefully placed in a state of rest.

5. The patient should not be allowed to hold the breath.
To prevent this the patient should count in a whisper from
1 to 8 while the movewment is being executed, or during each
half of it.

6. Constriction of the limbs or any other portion of the
body whereby the blood-vessels may be compressed, must be
carefully avoided.

7. The force of the movement must be very carefully
graduated to the strength of the patient. It is sometimes nec-
essary to employ only the very gentlest resistance. DPatients
who are bedridden, and those who are very feeble cannot at
first take all the movements, but must take only such as are
adapted to their condition or strength.

8. Examination of the hecart should be very carefully
made in every case before beginning treatment. In cases of
emphysema, asthma, and in obstruction of the aortic orifice,
great care must be taken, especially with the arm-raising move-
ment, to avoid producing syncope, on account of the obstruc-
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tion of the pulmonary circulation. The same rule applies to
any condition in which the respiratory area is diminished, as in
pleurisy with effusion, consolidation of the lung, dropsy of the
chest, pyothorax, or pneumothorax.

9. In these cases the movements must be executed very
slowly, so as to give time for the distribution of the blood.
They may have to be taken while the patient is lying down.
The right side of the heart being overloaded in these cases, the
arm movement should not at first extend above the level of the
shoulders, unless the patient is reclining, as the extension of
the right heart would be increased by giving the blood the
down grade in the arteries.

10. Special attention should be given also to the patient’s
regimen and diet by enforcing an aseptic dictary.  Such exer-
cise as graduated mountain climbing is too severe for patients
requiring this treatment. It is only adapted to cases which
have made considerable advancement toward a cure.  The ob-
ject of the method is not to strengthen the muscles, but to
regulate the circulation.

11. The paticnt may, to some extent, administer the exer-
cise himsclf, by execcuting the various movements, producing
the resistance by bardening the muscle, as though working
against the resistant force.

Baths.— The purpose of the baths is to dilate the
peripheral and stimulate the arterial circulation.

The bath contains graduated quantities of chloride of sodium
and chloride of caleium, as follows : —

Chloride of sodium 19;, chloride of calcium 2.

Chloride of sodium 2%, chloride of calcium 3.

Chloride of sodium 3¢, chloride of caleium 59;.

Fffervescence in three grades is produced by adding sodium
bicarbonate and hydrochloric acid in varying quantities as fol-
lows: —

Sodium bicarbonate $1b., hydrochloric acid (259) £1b.
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Sodium bicarbonate 11b., hydrochloric acid (25%) 141bs.

Sodium bicarbonate 2lbs., hydrochloric acid (254 ) 3lbs.

If a copper tub is used, one-fourth extra amount of bicar-
bonate should be employed to protect the copper from cor-
rosion.

In mixing the ingredients, first dissolve the bicarbonate of
.soda in water in the tub. Then, for slow effervescence place
the bottle containing the acid, with stopper removed, at the
bottom of the bath, laying it down upon the bottom, and mov-
ing it around from time to time. The bath will be ready in
two or three hours.  For rapid effervescence, invert the bottle
without removing the stopper, place the mouth of the bottle just
below the surface of the water, withdraw the stopper, and
move the bottle about over the surface of the bath, so as to
distribute a uniformn layer of acid. By this means the bath is
prepared in five minutes. The temperature of the bath should
be 927 I,

Generally the bath should be taken only two or three days
in succession, one day’s respite being allowed. With stronger
persons four or five successive baths may be given. The
chloride of caleium and the chloride of sodinn increase the skin
excitation. The effect of the bath should be to slow the pulse,
to lessen the area of cardiac dullness, and to increase the foree
of the pulse.  Examination of the cardiac area should be made
before the bath, and marked on the chart, a diagram being
preserved in each case.  Sphygmographie tracing of the pulse
should also be made, the pulse pressure being determined with
Oliver’s sphygmo-dynamometer.
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Hypnotic stroking............. 120

Impotence ... .., FE 93
Inguinal ring ........ PN 19
Insomnia ...... ..., e, 122
Insomnia, effects upon......... 42
Insomunia, friction in.......... 2
Inspiration, resisted.. ... ..... 103
Inspiratory compression.. .’ 127
Inspiratory lifting. 31
Intercostal neuraigia ......... 56
Interscapular reflex. ... 000, 5!), 89
Intestines, functions of .. . 108
Jaundice. ... PN e, 1Y

Jaundiee, frictionm . ....
Joint, congestionof, ... ..
Joint movements L0204
Joint movements, assistive..... 9
Joint movements, etfects ()f 96
Joint movements, passive R 3
Joint movements, resis U 1 5
Joint movements, uses of ., ..., 97
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ceeel 150

Joints, massage of.. ..., s 148
Joints, painful .. ... N . 130
Joint stretehing. ..ol 100
Kidney, disease ot ... .. R X

Kidney, displacement of.

Kiduey, tloating. ... ..

Kidney, inactivity of e
Kidney, left, replacement of ... 125
Kidney, prolapsed............. 122

Kidney, right, replacement of 125
Kidneys, deficient action of ... 107
Kidneys, effects upon. ... 33
Kneading ........... :
Kneading, deep......
Kueading, mec !um( al.. .
Kneading, superfieialo....o...0 93
Koee-jerk. oo oueiieeae ... B8, 490
Kuee joint, movementsof ..... 99
Kneereflex.. ..o ooooines 90
Knuckle stroking. ............. 03
Knucekle vibration, ............ 8}
Landmarks......coiviivveeoas 19
Lavynyx, massageof ........... 143
Laughing exercise. ..oo........ 127
Leg, frictionof .. ... aveiae. 67
Leg kneading........) ..., 81
Leg, massageof. ... oo, 104
Leg, movemeuntsof............ 100
Ligaments, effectsupon ....... 27
Liver, congestion of . ........ 47, 93
Liver, diseasesof. . ..., 0000. 47
Liver, effects upon.......... 31, 38

Liver, functional disecases of... 47
Liver, inactivity of............ 107
Liver, inflammatiqn of . o.ovu 47
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Liver, massageof .......

Liver, prolapsed............... 26

Local effects of mussagn ....... 39
Locomotor ataxia........... 46, 79
Lumbago................... 49, 93
Lumbar ganglia ........ ... DD, 109
Lumbo-aortic plexus.......... 55
Lungs, disease of ......... NP )
Lungs, etffects upon............ 31

Lymphatics, effects upon 27, 29, 30
Lymph channels, obstracted... 79
Mammee, massage of ... ...... 49

Massage, electric........ vee... 181
Massage, mechanical.......... 167
Massage, pelvie ........ .. ... 128
Massage, rules .........ooo... "'f"
Massage, terms........ RPN 238

Mass kneading. ........... 105, IH

Mecharical effect: 20
Meissner's ploxus. . 108
Melancholia. . . LLoR62
Metabolie vﬁ'm P4 |
Metabolism, e fects up(m 3
Migraine........... 1]‘) 122
Motor points....... PR N ]
Movements, bre: nlnn" ceeals 1HO
Movements, resistive..... ceee. M

Muscle beaters..........
Muscles, actionof ... . ..., 242
Muscles, degeneration of., . ..., 45

Muscles, diseases of ... .. R & |
Muscles, effects upon.......... 23
Muscles, names of .. ... L. el 16
Muscles, nerve supply of. ... .. .o242

Muscles, physiology of.
Muscles, pseudo-hypertrophy of 4 )

Muscular asthenopia .. ........ 51
Muscular atrophy...... PR B S B 14)

Muscular atrophy, progressive 46
Muscular e]vvtn(‘nv 26
Muscular rhe umatlsm. el 19,153
Myocarditis........ R 1
Myxwedema, effects upon .. ... Lo42
Nasal catarrh................. bl
Neck, frictionof.............. 08
Neck massage. ..., .. ceeeeaee. 120
Neck massage, Gerster’'s method 121
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Nerve. pneumogastric......... 5d
Nerve vibrator....... e . 171
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Neuralgia, intercostal ......... H6

Neuralgia, sciatic........ . a6
Neuralgic pain............. |i2. 156
Neurasthenia........ . 4h, 220, 260

Neurasthenia, gustric.. U §252]
Neuritis, .. ..... .. P § (5
Numbness. . ... . 46, 62
Nutrition, effects upon...... 35, 41
Obesity coivii i .. 42,201
Obesity, massage in........ R
Oueiput oo .90
(Medema. oo, el 48079
(Eedema, massage in.......... 31
Opium habit......... e 220
Orbit, n]‘l\\.lg(‘ nf PR & 1]
Organic Joint dlsv(lw friction

| S e 2
Organic n-ﬂvw ........... 61
Ovarian disease, .. ... Ceeeen 264
Ovarian dy \mvnnrrhu-u PO 1]
Ovaries, diseases of ... .vu.. .. . 8
Ovaries, massage of ., ... v 128
Overcompensation of the lwurl 14
Oxidation, effects upon. R
Pain, chronie ... ... ..., el 217
Pain, neuralgic. ... .. e G2, IH6
Pain, neurasthenie. ........62, 119
Pain, pelvic. ..o L ceees T2
Pain, pelvic, frictionin ..... L2
Pain, significance of.. ... ... 225

Palmur kneading ... ... 0073057
Palmar stroking............... 58
Parwesthesia. ... PP {1 121

Paralysis . .44, 56, m, 238
Paralysis, infantile............ 238
Paresis....... coiiiveeee. 4, T8
Pelvie disease, .. .. cereeee.. 48, 2063
Pelvic massage.. ... D P
Pelvie pain. oooooovviiinaons T2
Pelvis tilting.. ....oovvnnnon.. 177
Percussion........o0o00000..0002, 87
Percussion, effecisof ..., .... 28, 91
Percussion, mechanical........ 175
Percussion, point.......o..00.. 91
Percussion, reflex, ............ 88
Percussion, usesof ............ 93
Pericarditis............. 144
Perineum, massage of......... 1565
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Peritoneum, effecigupon ...... 30
Peristalsis assisted by massage. 35
Peristalsis, increase of.. .. ..., 108
Petrissnge. v eevnennnnnen .93, 74
Petrissage, movermments of ..., 75
Phagoeytosis....oooovvvnioe. 306
Phagoeytosisencouraged by
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Physical chart. .. ... T
Physiological effects.. .. .. cee.. 20
Plantar refleX..ooueeraeinia.. 89

Platform, vibrating. .......... 170

Pleural effusion........ R 1 5
Pleurisy ....... P, . 49
Pleurisy, (‘lm:mc ...... e 49,03
l’m-umnga\lll(' Nerve., ... .. 18, 55
Poeumonia, unresolved........ 93
Point pereussion ... Y
Point percussion, effectsof ... 92
Poise. ... .. e . 165, 166
Popliteal space. ... RO 1]
Poupart’s ligament............ 19
Pregnaney, massage in. .. 155
Pressure . oooooiiees o o3
Progressive muscular atrophy.. 46
Prickling. ................ oo 46
Prostate, massage of ... 19, 120, 137
Pseudo-hypertrophy of muscles 45
Pulmovury ecirculation, etfects
upon...... e . 29
Pulmonary ¢ (ln'"( stion.. ..., 50
Pulmonary consumption. .. .... H0
Raynaud’s disease,. .. ... PP 21
Reconstructive etfects, ... ... 23
Rectocelo, massage in, ... .. 129
Rectum, massawgeof ... ... 1209, 138
Reflex areas, ... ... L9, 8Y
Reflex effects. oo oo ... 20
Reflexes, organie, . ooove ... G
Reflexes, tendon, . .ooouu.. ... . N0
Retlex percussion, effects of. ... 92
Reflex stroking. ... ... . 08
Renal disease. ... oo 47
Renal insufficienev, . ..., .0 48

Resistive movements. ..., R £
Respiration, effects upon ...... 31
Respiration, natural. R (11}
Rest-cure. ... oo, 21
Restorative effects RPN % 0]
Rheumatic gout. R 150, 151
Rh(‘llm.lll‘ﬂll‘.. ........l.'() 253
Rheumatism, chronic ceeeeead 151
Rheumatism, friction in....... 42
Rheamatism, muscular......50, 1.»
Rulhng.....‘...............43

287

L d
Rotary friction................ 63
Round ligaments, digital knead-

ingof........ e reeiaee eeaan
Scalp, hidebound............ .. 120
Schott method of treatment... 277

Sciatica. . ..o 45,79, 93
Sciatica, frictionin........ e T2
Sciatic neuralgia....... a..... 56
Selerosis.eeen i 258

Sclerosis, spinal. ............87, 93
Scoliosis, massage in ool 145
Secretion promoted by massage 34
Sedative effects, ........0ee... 22
Shaking .... P - 9
Shot bag. ... ...103, 180
Shoulder, frictionof........... 66
Shoulder, kneadingof......... 80
Sinusoidal current............. 125
Sitting. ool . 165
Skene's glands, mﬂammatmn of 136
Skin, effects upon. 39
Skin, inactive. .., T4
Slapping, mechanical. ..o .. 175
Solav plexus.. ..., . 109
Spatting......... 88
Spinal cord, dlwnw of . .
Spinal curvature. 19, 256
Spinal selerosis ..o ... 46, 87
Spine, rotationof.............. 1H6
Spine, stretehing of. ..., 118
Spiral friction......... 63
Splanchnics 92, 108
Spleen, congestion of........., 93
Spleen, replacement of .. .. 125
Sprain. ...

Sprain, massage in. .
Sprains., ...
Spraing, friction m
Standing
Sterility

Stimulating effeets. ... .. .. 2

Stomach, dilatationof. ., . ... .. 46
Stomach, displacementof .. ... 117
Stomach, massage of.,........ 126
Stomach, prolapsed. ....... el 263
Stomach, replacement of ..., 124
Strength of man....e. ..., 1"7
Strength of woman.......
Stroking....
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Stroking, digital .
Stroking, glu(oul. PP (}
Stroking, interscapular........ 62
Stroking, knackle.......... ... 98
Stroking, palmar.............. 38
Stroking, plantar.......oovee. 62
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sub-involution of the uterns, . 44

Bub-umbikical ganghon oo 0
Sugar consumed by musels L A3
Susprosion, oo IS § 1]
Sy mpathetic, abduminal, (o400 50
Sympathetie nerve... T £
Tapping. & e LN
Temyperature, effvet of eaereise

P 3
Tomperature raised by massie iS5
Tendon retlexes.. )
Therapeutic applications of

NIASSALY . . e 41
Thigh, l\m' ulln" nt ............ s
Thigh, movementsof. ... 10
Thorax, massage ol oo .o
TIngling. oo 6
Tilting tnhh' .................. 176

Tissue respiration, effects upon 31
Tobacco habit

Touch.o.oooor v e
Touch, passive.... 02
Toueh, uses of o
Trunk exereising. oo ieae 138
Trunk flexion. .. h
Trunk rolling... .o

Uterus, compression of. .
Tterus. digital I\nvmlnwm B

Uterus, diseases of .. ooees 43
Uterus, vibration of e 1t
Vagina, massage of ... 129, 139
Valvular disease of heart ... 14t
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Veln, basitic ... 0000 64
Vein, cephalic ... 0 L i, 61
Vein, Jong m\plwnnm TR
\,"“"‘ meadizin, .. e G4
Vein, short sa:plwnnux. RPN i i}

Vodns, numes of ..o oL .. 7
Veins, radial. ..

e 6

\Viertehrea prominens. ..., 90
Vibrating bar, . ..ooooenono. 10
Vibrating chair, .. .. P (11]
Vibrating platform............ 170
Vibration.. ... e Lo B
Vibration, abdominal... .. P 1
Vibration, deep. coooveeiie.. B
Vibration, digital. oo oo 85
Vibration, eifeets of Lo ooon. 86
Vibration, knuehle oo, L. B3
Vibration, lateral....... eiee.. HD
Vibration, mechanieal. oo .. 169
Vibreation of uterus.. ..., R 13
Vibration, supertficial.oooo.. PR 41
T R R b
Viseora, abdominal, replace-
ment Ol oo I A vt
Viseera, liftiw_{ul’. ........ Lol B0
Visceral profupse 1

Weichted compress !

Wamen, diseasesof oo i)
Wringing. ..o R N
Wrinkles, massage for.. . Lh
Wrist, movements of .. 97
Wreist, retlexoo.ooonns . 90

Writers' erampr..... 45, .J NE 57, 251
Wry neek, voaeens 45
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