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PREFACE

Dr. Frexken's method of treating locomotor ataxia by systematic and
graduated exercise does not claim fo influence the tabetic process
itself, but to have a beneficial effect on the most prominent symptom
of dorsal tabes—the ataxia. The first favourable results achieved by
this method were published by the author in a paper read before the
neurological section of the Congress of Scientists and Naturalists at
Bremen in the year 1889. Since then he has improved and simplified
the method, as well as the theoretical considerations on which it is
based. A glance at the bibliography at the end of this volume will
shew the various stages through which Dr. Frenkel’s method passed
until it ultimately was put in boox form before the profession.

Frenkel’s method of treating tabetic ataxia differs from that
associated with the names of Professor v. Leyden and Professor
Goldscheider on two important points: First, it lays the greatest
stress on the careful repetition of movements—in one word, on practice,
and not on athletic strengthening of the muscles, as v. Leyden and
Goldscheider advocate ; and, secondly, it requires very little apparatus.

Many, if not most, of the exercises of FFrenkel's method are so
. simple, and need so few mechanical appliances, that every practitioner
will be enabled to treat slight and moderately severe cases of tabes at
his or the patient’s house. It is unnecessary to emphasize the import-
ance of this opportunity of home treatment in cases where pecuniary or
other considerations make a stay at a sanatorium a thing of impossi-
bility. Of course, treatment at a sanatorium for several months is the
ideal, and home treatment at the very best but a compromise. Yet
how many patients are there not for whom the chances of this
compromise will mean a new lease of life ?



Vi Preface

The large number of illustrations will enable the reader to form a
clear idea of how the variouns movements are to be carried out, what
apparatus, if any, may be required, in what manner the movements of
the patient are to be supervised and safeguarded against accidents.

The present edition is not a translation of Dr. Frenkel's book, but
an adaptation of it to the requirements of the medieal practitioner,
whose chief interest of necessity centres in being enabled to treat the
ataxia of his tabetic patient; hence all matter of a controversial or a
too theoretical character has been omifted Wherever possible, the
English wersion follows closely the language of the German original ;
idiomatie diffienlties, however, have not infrequently made it necessary
to translate rather freely, but every care was taken to preserve the
meaning of the original.

Lupwic FREYBERGER.
41, Regent's Park Road, N.W.
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I. GENERAL PART.
THE VARIOUS TYPES OF TABETIC ATAXIA.

Ix tabes dorsalis several types of motor disturbance may be distin-
guished, of which each has its own peculiarities and characteristies,
although belonging to the general group of disorders of coordination.
The curious fact that up till recently very little attention was paid to
the peculiarities which distinguish the manifold types of locomotor
ataxia is well explained by the existence of an almost universal belief
that all symptoms of tabetic ataxia are sufficiently explained by the
supposition of pathological changes in the central nervous apparatus.
The history of medicine shews many similar instances of a temporary
standstill following the disecovery of an anatomical cause for physio-
logical and psychological facts.

The symptom which chiefly distinguishes tabetic incoordination
from all other anomalies of voluntary movements is the integrity of
the entire complex of motor neurones, inasmuch as the cortical
ganglion cell, its communieation with the ganglion cell of the anterior
horn, the ganglion cell of the anterior horn itself, its connection with
the mnuscle, and the muscle itself, exhibit no morbid changes.
Physiologically this integrity of the entire complex of motor nenrones
finds its expression in the preservation of the normal maximum of
contraction, or, in other words, the preservation of the muscular power.

As regards locomotion, the following groups may be distinguished :

I. The patient is able to walk about freely, without support, with
or without the help of a stick, but his mode of walking is altered.

II. The patient has to lean upon the arm of a companion, with or
without the support of a stick ; walking alone is impossible.

I11. Walking is no longer possible, but the patient can still stand.

IV. Walking and standing are impossible.

Moreover, at the beginning and at the end of this series should he
mentioned on the one hand the so-called pre-ataxie stage, and on the
other the paralytic stage.

1



2 The Various Types of Tabetic Ataxia

Although the groups which have just been enumerated are classed
according to the gravity of the symptoms, it would nevertheless be
a mistake to assume that the severity of the disease 1s commensurate
with the amount of loss of compensation in the lower extremities ; in
other words, the impairment of free locomotion in tabes is not neces-
sarily proportionate to the gravity of the disturbance of eoordination.
The canses which produce the various degrees of disturbed locomotion
may be quite different, and must be well studied, because not only the
prognosis, but also the plan and technique of treatment, is dependent
on thorough knowledge of them. The inability to walk may be caused
by (a) the degree of incoordination, which may vary in both legs:
() an alteration of the stability of the bedy, produced by abnormal
mobility in the joints; (¢) an inability to control the movements of the
muscles of the trunk ; (i) loss of sensibility in the fingers, which makes
it 1mpossible for the patient to hold a stick, and so on. In short, we
are confronted, not by morbid changes in the centres of eoordination,
but by a number of problems that can only be solved by a knowledge
of the means which enable us to balance ourselves during our move-
ments. It is a fallacy as common as it is fatal to think that patho-
logical forms of locomotion ean be understood without a knowledge of
the laws that govern normal locomotion.

The power of locomotion is a complex function. If the examina-
tion of a locomotor disturbance is to enlarge our knowledge of the
anomalies of coordination, it should be made while the patient is
lying in bed; the various groups of the muscles of the lower limbs
may then be examined uninflnenced by the weight of the body, which
otherwise will materially modify the result of the examination. In
this position, as a rule, the degree of the incoordination is directly
proportionate to the gravity of the disease, but this is not always so.
Of several patients shewing the same degree of ataxia in the legs while
lying in bed, one will be able to walk alone well, another will want
support, whereas the third will be utterly unable to move. The funetion
of the lower extremities is therefore not the sole factor in walking.

The numerous types of tabetic locomotor disturbance have several
symptoms in common, which must be included in the definition of the
term *‘ ataxia.” The first is the integrity of the museular power ; the
second is the close attention with which the patients follow with their
eves every single movement they make, whether in bed or out of bed;
the third and most important symptom is furnished by the fact that
every ataric movement becomes more prowownced if made with the cyes
closed.  There arve no exceptions from this law, which applies to the
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erect as weli as to the recumbent posture, and ean be used for the
detection of ataxic symptoms in the majority of the patients who are
still considered to be in the pre-ataxic stage. These symptoms,
although constant companions of the ataxia, do not explain the
nature of the ataxic movements, which are called brisk, throwing,
exaggerated, ete. However, so much is already clear that no theory
of ataxia can be accepted as satisfactory which does not explain those
characteristic symptoms which we have just mentioned. The study
of the mechanism of coordination will furnish us with an insight into
the nature of those abnormal movements which are the result of ** dis-
turbed ” eoordination.

ON COORDINATION.

The museles which produce the movements of the body as a whole
and of every one of its parts course over two or more segments of the
body in such a manner that by their contraction the segments are
either approximated or separated. The fulera of the muscles are
mostly parts of the skeleton which are joined together by means of
movable joints. Two adjoining and articulated bones form an angle
between them, the apex of which is represented by the joint. The
magnitude of the angle depends on the degree of contraction of the
musele or muscles which move the joint. The approximation or
separation of two parts of the body, therefore, is the result of the
enlargement or diminution of the angle that lies between them.

The distribution of the museles is such that they are not always
extended between two apposite segments of the skeleton, but some-
times one segment is passed over, and the muscle or its tendon is
inserted into the next but one segment. Thus, a muscle will by its
contraction move not one, but several joints; but the magnitude of
the various angles formed by the joints is not determined by the
ratio of contraction (shortening) of the muscle, as is the case when a
muscle is inserted into two apposite segments of the skeleton.

Anatomy deseribes and names the individual muscles, while the
physiology of movements deals with groups of muscles which are
distinguished according to their various functions. The eontraction
of a single musecle (single in an anatomieal sense) probably does
never occur. It appears that the will-power influences not one
musele, but a group of museles, which are combined for a common
physiological purpose ; at least, it needs special training in order to
enable the will-power to influence an individual muscle. It is by
practice only that dissociated innercation is acquired, and with it pro-

; 1—2



4 On Coordination

ficiency in the jirer kinds of manual labour, and in that kind of leg-
work which is required in some sports and acrobatic performances.

The muscles which belong to one physiological group differ both
as to size and ingertion: therefore every individual muscle of the
aroup must, during the exeeution of an intended movement, enter info
a certain, but of course for each musecle different, state of contraction.

The term ** coordination ™ denotes the united action of a group of
muscles in order to carry out an intended movement; the different
degrees of contraction of the various members of a group of musecles
may be styled ¢ coordination of muscular contraction.”

The task of the muscles, however, eonsists, not merely in moving
the various parts of the body, but also in fixing them in a certain
position, i.e., in balaneing the weight of a part of the body by means
of muscular contraction. Thus, for most kinds of manual work the
shoulder and elbow joints must be fixed in a certain position; in
moving the legs, in standing and sitting, the trunk must be steadied ;
in moving the eyves, the muscles of the head and neck, and so on.
Even in movements which seem to be produced by a single group of
museles, we see that a large number of remote muscles must be called
into play. Whereas it is possible by applying the electric current to
stimulate a single musele to contraetion, the numerous individual, and
groups of, muscles are at once combined for common action whenever
an intended movement 1s to be made; in other words, the healthy
organism knows only coordinate morvements, In standing upright, for
imstance, all the musecles of the lower limbs and the trunk are in a
state of coordinated contraction.

The factors which produce the coordination of the movements are :
the quality of the implicated musele groups, the magnitude of con-
traction which may be measured with a dynamometer, and the celerity
of the movement in the joint, which latter depends on the swiftness
of the eontraction of the muscles. Coordinate movements cannot be
made unless the three aforesaid factors work well together. The slightest
irregularity on the part of one of them must needs disturb the whole
movement. The question whether the three factors work properly
together can only be answered by comparing the particular movement
with one made by a healthy adult. Therefore the combined action of
these three factors of museular contraction is correet if it results in a
movement which is identical with that of a healthy and otherwise
normal man. In ecomparing two voluntary movements, the standard
of comparison ean only be the purpose for which the movement had
been undertaken, assuming at the same time that the movement which
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a healthy organism executes for the achievement of a certain intended
act is adequate to this purpose—that is, that it is carried out with a
minimum of force and the maximum of swiftness required for the
occasion. It is impossible to prove this statement to eonviction,
beecause there are no scientific methods of examining whether a
certain movement was regular or not; such methods are probably
impossible. 1t is not difficult to recognise appropriate movements,
but whether the movements which we observe in healthy individuals
are the most appropriate ones that the human organism is capable of
produncing is of course impossible to say. We shall have to revert to
this point later, when we have to discuss disturbed coordination.

We must not forget that, in order to judge whether a certain
movement was regular or not, we should not only know the purpose
for which this movement has been made, but also the conditions
under which the movement takes place. A few examples will make
it clear. Suppose a man intends to walk from a point A to a point .
If the road is well lighted, smooth and level, the most appropriate
way of doing this is simply to walk with ordinary steps; but if the
road is dark or slippery or full of holes, the most appropriate way will
then be to walk slowly with short steps, straining the muscles to keep
the balance. If a person walks over a board on the level ground, his
steps will greatly differ from those made when walking over a board
which is laid over a ditch ; boots which are too large also modify the
gait. If the conditions under which a movement is carried out are
not all known to the observer, the movement may to him appear
abnormal, incoordinate, disorderly. The determining canses may
have their origin in cerfain abnormal conditions of the body itself ;
thus, a eorn or lnmbago modify the manner of walking considerably,
without at the same time making it less coordinate.

The intended movements of «ll healthy people are not absolutely
identical, but differ considerably; these differences, however, are
recognised as falling within the category of natural differences. As
such we recognise the different ways of walking, of sitting down and
getting up, of dancing, sitting on horseback, of moving in society, and
so on—in fact, all that physically distinguishes one person from
another.

We shall now analyze the laws which regulate the production of
coordinate movements, and we shall find that the study of muscular
action shews that the prineiple of ** utility ”* governs every detail of the
muscular action. It is well known that the muscles are arranged
in such a manner that each group of muscles is opposed by another,
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whose action is wholly antagonistic to that of the former. If the
contraction of a particular group of musecles (protagonists) diminishes
the angle formed between two segments of the skeleton, the antagonists,
as the opponent muscles are called, effect its enlargement; if one
group rotates a segment of the skeleton in one direction, the antagonist
rotates it in the opposite direction, and so on. The moving force of
the extremities is furnished by the contraction of the musecles ; it is
therefore perfectly obvious that all movements of the body are the
result of the contraction of eertain groups of museles and their
opponents. The analysis of the relationship between protagonists
and antagonists must therefore yield the laws of coordination. Yet
another mechanical force is made use of in the production of move-
ments of the body, namely, its own gravitation, and we shall see to
what a large extent this force is employed. The usefulness of this
mancenvre is evident. It is quite clear that all movements could be
produced by the action of protagonists and antagonists alone, but it
is more useful to save foree and to allow a part of the body which had
been moved into a certain position by means of muscular contraction
to return to its previous position by following its own gravitation.
Museular force and gravitation govern the actions of the human
body. The importance of this prineiple, both for the understanding
of the details of each movement and the theory of coordination, impels
us to study this relationship more closely, and to illustrate it by
examples. A man standing ereet with his arms hanging down is
bending his arm at the elbow, the flexion being produced by contrac-
tion of the biceps. The arm is then to resume its previous position.
In theory this may be done in various ways: first, by contraction of
the extensors (triceps) and moderate relaxation of the tlexors ; secondly,
by the forearm following its own weight, the flexors at the time being
completely relaxed. In practice it depends entirely on the purpose
of the movement whether one or the other foree is used separately or
both together, somewhat after the following scheme : (1) The arm is
quickly to return into the hanging position ; this is effected by gravi-
tation alone—the flexors are entirely relaxed (extension without ex-
tensors). (2) The arm is slowly to return into the hanging position ;
this is effected by gravitation and gradual diminution of the con-
traction of the flexors (slow extension by means of gravitation and
relaxation of the flexors). (3) The extension of the arm is to take
place quickly and with great force; this is done by the combined
action of flexors, extensors and gravitation (the flexors aeting as a
protection against dislocation, ete.).
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If the original pesition be that with the arm raised above the head,
the conditions are simply reversed, and the flexion is produced by
gravitation and the extensors, and so on. If the arm be lying on a
table, so that gravitation eannot aet on it, flexion is of course produced
by the flexors, and extension by the extensors., We shall see in walking
that there is a phase during which gravitation produces a shifting of
the trunk. A study of the movements of the human body reveals a
wonderful ability of utilizing physical forces for husbanding strength
and regulating intervals. A very instructive example in this respect
is the employment of gravitation and centrifugal force as a substi-
tute for lost muscular power, as may to a surprising extent be seen
in cases of progressive muscular atrophy. This substitution of
mechanical for muscular power is the result of the edueation and
adaptation of the remaining muscles, which develop as muscular
power is being lost. A simple and instructive example of this sub-
stitution was furnished by a patient who suffered from complete
atrophy of the musculus triceps brachii, whereas the flexors were
quite intact. When the patient was standing, the extension of the
arm was produced by gravitation and relaxation of the flexors; when
he was lying in bed, the forearm was first supinated ad maximuwmn,
then flexed, whereby the hand was lifted off the blanket, and then
raised until it was level with the face; the arm was then rotated out-
ward and allowed to fall back on the bed again. The effect was the
same as that normally produced by the extensors.

Sherrington shewed in 1893 that in cases of contraction of the
ocular museles in consequence of cortical irritation the antagonists
are relaxed. In opposition to other authors, we are not able to
attribute any importance to this interesting phenomenon as far as the
process of eoordination is concerned, but believe that it tends to prove
that even the simplest muscular contraction possesses some phylo-
genetically inherent principles of utility. As far as the voluntary
movements of the human body are concerned, it is an established fact
that the protagonists and antagonists contract independently of one
another, and that their concerted action is regulated not by an innate
congenital law, but by the necessity and the purpose of each individual
movement.

The immense variety of coordinate movements, their complete
adaptation to the requirements of the moment, the change in the rela-
tions between the moving forces which depends entirely on the condi-
tions prevailing in the objeets of the external world, make it impossible
to believe that there is a special mechanism situated in the central



5 On Coordination

nervous system which automatically regulates the coordination of
movements. The theory which explains the phenomena of movements
by laying the greatest stress on the funetions of organs of coordi-
nation in the central nervous system could only find acceptance
because the enormous change that takes place in the details of every
coordinate movement in its course was absolutely ignored. It would
never have been possible to try to explain the symptoms of ataxia by
presuming the presence of disturbances in centres or tracks of coordina-
tion if each incoordinate movement had been analyzed in detail.
Every coordinate movement differs not only as to its purpose, but
also as to the external conditions under which it takes place, such as
the shape and size of the objects with which the extremities come
into toneh, their resistance, weight, the conditions of the ground—e.g.,
as regards its slippery character—and o on. The conclusion is there-
fore forced upon one that the coordination of muscular contractions
for an intended movement must needs depend on centripetal sensa-
tions which proceed from the objects themselves—i.c., on sensibility.
The fineness of the adaptation of the muscular force to a specifie
purpose and the selection of museles has its equivalent in the acute-
ness of sensation with which the smallest alteration of any of the
qualities of the objects of the external world is perceived. The faculty
of perceiving the external world would scarcely have any value as
regards the preeision of the movements of the body if the conditions
of the body itself and its parts—or, to be more precise, the position of
every one of its limbs at any given moment, and the slightest alteration
of this position—could not be signalled with extraordinary veloeity
and precision. And as, moreover, in the execution of movements
muscular contractions play as important a part as the weight of the
limbs, we cannot find a material difference between the laws which govern
the relations of the limbs of the body to the objects of the external world,
and those that requlate the relations of the limbs to the whole body and to
one another, 1t is easy to prove by examination how fine is the per-
ception of the position and of the changes of the position of the various
parts of the body. We shall deal with this subject more fully when
we discuss the technique of the examination for loss of sensibility.
We just mention here in passing that cutaneous sensibility, which
plays such a dominant part in the work of the hands as regards the
objects of the external world, is of comparatively small importance for
the perception of changes in the position of the limbs, and that for this
task the force-producing organs—i.c., the muscles themselves—possess
the most acute perception, a quality the usefulness of which is obvious.
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In proving that sensitive impressions are indispensable for the
production of coordinate movements we do not deny the existence,
or the importance, of central organs which are connected with the
coordination of movements; we simply hold that the supposition of
the existence of eentres of coordination does not furnish an adequate
explanation of the manifold phenomena of movements.

As a consequence of the influence exercised by centripetal stimuli
on the coordination of movements all coordinate and, what amounts
to the same thing, all orderly movements must also be voluntary
movements ; for only an aet of volition can explain the choice of the
muscle groups and their contraction, which alone out of a multitude
of possible innervations is adequate to the intensity and celerity of
the sensory impressions. The act of choice necessitates a prior act
of volition. One might suggest that certain well-known and well-
ordered reflex movements, such as the flicht and defensive movements
of a decapitated frog whose skin is being irritated, are analogous ;
but the uniform and invariable character of these defensive movements
do not permit of a comparison with human voluntary movements ;
besides, they are not quite as regular and to the purpose as at the
first glance it would appear. Physiology teaches us that there is
only one satisfactory explanation of the defensive movements of the
decapitated frog, and this is, that they are movements which had
previously been under the influence of volition and choice (Wundt).
All the movements of the higher animals which we are bound to
consider to be reflex movements—i.c., of which we are sure that they
are not under the influence of volition—cannot be compared with
coordinated movements. It should be remembered that one necessary
characteristic of reflex movements is that the same amount of stimula-
tion of the sensitive nerves always elicits the same amount of muscular
contraction, a relationship materially different from the course of a
coordinated movement, which, as a reaction intended for the defence
of the body against the sensory stimulus, has at its disposition the
most varied combinations of muscle groups, and uses them as the
position of the body, convenience, and other considerations require.

An attempt has been made to call some apparently uniform acts
of muscular activity, such as in walking, an automatic movement ;
but this is not so. The walking movement is of a uniform character
only for so long as the internal and external cireumstances remain
the same. The slightest alteration of one of these two factors—e.y.,
mental excitement or a change of the terrain—mnecessitates a change
in the combination and celerity of the muscular contractions. We
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know that movements which have been practised frequently are con-
sidered ‘‘ easy,”’ that is, they can be made without producing a feeling
of exertion. To assume that because of this absence of exertion such
movements take place without an act of volition would be unjustifiable.
The chief characteristic of an automatic movement is the impossibility
of influencing it by the will; such automatic movements are the
contractions of the heart. That people may sleep while walking, or
give correct answers in their sleep, does not prove anything. It has
already been said that the supposition of speeial nervous centres,
whose innervation produces all coordinate movements, cannot be
supported on account of the mmense number of these movements.
On the other hand, the influence of the central nervous system on the
course of the movements is established beyond doubt; it depends on
the ability of the nerve substance to reproduce quickly and un-
erringly single movements and combinations of movements which
had been repeatedly made before. The pathology of the nervous
system also shews that this ability of reprodueing movements may
bhecome more or less impaired (central ataxia). That there are no
nervous centres for coordination, as there arve for respiration, is fully
proved by the fact that all coordinate movements have first to be
acquired. The newly-born infant does not make movements which
deserve the appellation ¢ coordinate.” Not even the movements
made in walking, which are in a sense constant, may be inherited.
What we observe in the newly-born, besides the antomatic movements
of the heart and diaphragm, are, on the one hand, the actions of
erying, sucking and swallowing, which form a special eategory of their
own, for the reason that even in the adult they are not directly under
the power of volition, and are, therefore, antomatic reflexes; and, on
the other, certain contractions of the muscles of the limbs, which at
the very utmost may be said to betray a predilection for certain
combinations of movements which are also frequently used during
the later part of life. But not even this interpretation is quite free
from objection, for we are not at all sure that the flexion of the leg,
which is so frequently ecombined with the flexion of the thigh, is not
entirely due to gravitation. We cannot enter here into the details of
this question. We would remind the reader that the newly-born
baby can neither fix objects with his eyes nor turn round. Physio-
logical experiments, which we ean only just mention, have shewn us
that coordination may be disturbed first in consequence of peripheral
lesions, especially when the posterior roots of the spinal nerves are
destroyed ; secondly, in consequence of lesions of the cerebellum,
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and especially of certain other portions of the brain which are con-
nected with it. But in each case the ataxia is of a different kind. In
the latter class of cases the ataxia consists chiefly of an mability to
maintain the equilibrium of the body. As sensibility in this case
is intact, there can be no doubt that the smaller brain contains organs
which maintain the equilibrium of the body, probably by establishing
a connection between the centripetal sensitive and the motor impulses.
Human pathology confirms the results obtained by experiment, not
so much in cases of hereditary ataxia, where we have constantly
found the motor disorder complicated by loss of sensibility, as in
cases of hereditary atrophy or aplasia of the smaller brain in children.
In these latter cases one invariably finds intactness of sensibility and
motor power, coupled with the inability to maintain the erect position,
which is partly due to an excessive degree of muscular hypotonia
(q.r.) and partly to loss of coordination. These symptoms of cerebellar
incoordination have long been distinguished from those observed in
tabetic subjects; indeed, they differ in almost all essential points.
The reeling and staggering which characterizes the * cerebellar = gait
and resembles that of a drunken man, is entirely different from the
careful manner of walking exhibited by tabeties, who always hold their
body perfectly stiff. In the most severe cases the patients cannot
remain on their feet at all. They fall down in a most character-
istic fashion, not as if their legs would give way under them, but
they fall very much like a stick which one has let go. Shutting the
eyes does not in these cases increase the motor disturbance. A careful
analysis of the ataxic movements of tabetic patients shews that their
movements. are adapted to the requirements of the intended action,
and that they vary in accordance with the changes in the external
eonditions. They may be considered to be a reaction to the loss of
tactile sensations. The motor disturbances of “ cerebellar ™ patients
remain always the same.

DEFINITION OF ATAXIA.

In defining the meaning of the term ** ataxia * we shall confine our-
selves to that form of disorder of eoordination which is observed in
people suffering from locomotor ataxia. Types of ataxia of other than
tabetic origin will be disregarded, because they differ from that form
of ataxia which interests us here, both as regards causation and
symptoms.

The tabetic loss of ecoordination in its simplest and most uncompli-
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cated form beeomes apparent in the sitting or recumbent posture,
when the movement takes place in one joint only, as, ¢.¢., in bending
the knee while the patient is lying on his stomach, and so~on. The
knee-joint allows chiefly of movements round a horizontal (frontal)
axis; the lateral movements are so small that they may be neglected.
These movements are the result of the combination of muscular con-
traction and gravitation, and deseribe normally part of a cirele at a
rate which experience has taught us to consider as normal. In these
relatively simple hinge-joints ataxia becomes noticeable either by
(@) abnormally rapid movements; or (b) by exaggerated musecular
exertion, both of the contracting and the apposite mnuscles ; or
(¢) in an unduly prolonged state of muscular eoniraction. which con-
tinues long after the maximum of excursion has been reached—a
phenomenon which is caused, not by museular spasm, but by persistent
voluntary innervation ; or, lastly, by (d) a kind of ‘ staccato ™™ move-
ments, whereas normal articular movements are continuous movements.
It depends on the gravity of the case whether one or more, or all
four, anomalies are present. The movements which imply more than
one joint—and those are the vast majority of the movements—exhibit
the same characteristics in various combinations.

This loss of eoordination becomes obvious enly when the patient
makes voluntary movements with his limbs, as, e.g., when he tries to
bend his knee, or to touch the knee of one leg with the heel of the
other. The patient fails either completely to execute this movement
or he carries it out in the above-mentioned abnormal fashion.

Moreover, the loss of eoordination may result in the patient being
unable to keep the limb in the intended position. Here, too, several
degrees of ataxia may be observed: either the lower limb, which has
been flexed in the knee-joint, can be kept in this position for a longer
or shorter period, or there is complete inability to do so. ;

We have already seen that the loss of coordination does not only
become greater when a movement has to be executed with closed eyes,
but 1t 1s of great interest to observe that those characteristic symptoms
which are generally absent when the movement is controlled by the
eye appear at once when the eyes are closed; so that, e.g., a simple
“ staceato ” movement becomes, in addition, rapid and throwing.

Careful examination of the lower limbs very frequently, if not
always, reveals marked differences as regards their funetion. These
differences may be more or less pronounced. We shall later on have
to discuss the importance of these differences as regards the results
obtained by our method of treatment, and the theory of tabetic ataxia.
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A sign of great diagnostic importance, which is observed very
frequently, is the enormously increased range of the active or passive
movements that can be made in some joints. These exaggerated
movements beecome possible in consequence of the absence of the
contractions of the antagonists. This symptom will be more fully
discussed in the chapter on hypotonia.

The power of walking does not depend on the function of the
lower limbs alone. A tabetic patient shews the same abnormalities of
movements whether he is standing or reclining. The patient, provided
he knows himself to be safe from accidents, does not sit down on a
chair, but lets himself fall on it; he does not get up from it, but
jumps up; he does not put his feet slowly on the ground, but brings
them down with great force. Moreover, in walking the legs do not
move the shortest way, but make lateral and zigzag movements.
This manner of progression is the result of the contraction of groups
of muscles which in a state of health are either not called into play at
all or participate in the movements to a far less extent.

The elinical examination of a tabetic patient who shews loss of co-
ordination but is still able to do his daily work, though perhaps he
may want a little support now and then, produces one fact which is of
areat importance for the proper knowledge of ataxia: the ataxia varies
in the same patient and during the same stage of the disease, both
in form and intensity. The patient who walks with a stick, leaning
upon the arm of a servant, and throwing his legs forward in the well-
known manner, will, without support, be utterly unable to walk, or
will make short steps, keeping his legs perfectly stiff ; the throwing
movement of the lower limbs has entirely disappeared, to return only
when the former eonditions have been restored. The gait of the
patient will further change if in walking he is supported by a servant
on either side. A change of the nature of the ground over which the
patient walks, such as from a carpet to a polished fioor, or from that
to gravel path, always produces a complete alteration of the patient’s
gait. Systematic experiments in this direction have succeeded in pro-
ducing the various types of ataxia in one and the same patient. Thus,
the so-called *‘ cock-stride” is changed into a stiff-legged gait ; or the
stiff-legged gait, with outward rotation of the thigh, is transformed
into the well-known throwing and brisk style of walking. One of the
most important means of altering the type of ataxia in one and the
same patient is furnished by the control which the eye exercises upon
the movements of ataxie people. Keeping the eyes fixed on the legs,
or looking in front or upward, or shutting them, alters the mode of loco-
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motion entirely. The extreme degree of this alteration of the type of
ataxia seems to be represented by that condition which is noticeable
when a patient who can walk tolerably well when he has his eyes
open cannot walk at all, or even falls down, as soon as he shnots his ej,reé.,
The appearance which a patient presents when he enters our con-
sulting-room is not alone caused by the degree of the spinal affection,
but also by a number of collateral cireumstances: whether he comes
alone or is attended by somebody who supports him ; the condition of
his sight and the amount of light in the room ; whether the toor is
polished or carpeted; or even whether some person or a piece of
furniture is near enough to hold on to in case he should stumble. It
follows that one can only form an opinion regarding the existence of
various forms and grades of ataxia when the patients are examined
under exactly the same conditions.

A few remarks must be made on the *eock-stride ” manner of
walking, which 1s considered to be a typical form of tabetic ataxia.
It is due to an exaggerated throwing, lifiing movement of the thigh
and by briskly putting the foot on the ground. Contrary to the
general belief, this is a rare form of ataxic gait. Wherever it may be
observed, it is only present when the patient walks with support,
becanse then he need not trouble himself about the balance and move-
ments of the trunk, and ean concentrate his whole energy on moving
his legs. A tabetic patient who has to walk alone or without sufficient
support never shews the “ cock-stride”; on the eontrary, he will make
short steps, holding his lower linibs perfectly stiff, provided that he is
at all able to walk.

Every voluntary movement is an intended movement, which has
for its purpose the realization of a certain object. A healthy adult
person tries to do this—at any rate, as far as the object is familiar
to him—by means of appropriate coordinate movements. The
various forees that produce these movements—museular force, gravi-
tation, centrifugal force, etc.—act together in such a manner that
the largest possible amount of force is saved. Coordinate movements,
therefore, are siwch movements of the body which achiere an intended object
in the most appropriate manner. To be strictly logical, all voluntary
movements of healthy persons which achieve an intended object in a
most irregular manner, or not at all, should be called incoordinate
movements. Sueh movements may be observed in little children
when they attempt to stand or walk, or to eat with a spoon, or try to
eatch some object with their hands ; their movements cannot properly
be called ataxic.
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As in the instance of little children, the same amount of ataxia
may be observed in adults who already possess full power of coordina-
tion, whenever they try to exeeute voluntary movements to which they
have not yet grown accustomed, as, ¢.g., riding on horseback, cyeling,
writing, playing the piano, and various other occupations of a similar
nature. At first their movements are entirely unsuitable for the
purpose for which they were intended, as may at any moment be
observed by comparison with the movements of persons who have
become skilled in the pursuits that have just been mentioned—Dbe it
that their movements remain futile, or are made with excessive force,
or are not completed within the right time. '

An analysis of the irregular, or, what amounts to the same thing,
unpractised movements of healthy subjects at the commencement of
a motor task which is entirely new to them, shews that these move-
ments exhibit the same symptoms that characterize the ataxic move-
ments in tabes. In both eases incomplete coordination is due to
irregularity of muscular action and a tendency to make exaggerated
movements, haste, neglect of proper intervals, and spastie fixation of
the joints. The execution of the movements beconies still more jaulty
when the control of the movements by the eyes is eliminated, All these
qualities appear in the healthy as in the tabetic subject only when a
voluntary movement is attempted, never when the movement is in-
voluntary. There is no difference in principle between an awkward
movement of a healthy person and an ataxic movement of a tabetic
subject. That one kind of movements appears to us normal, another
abnormal or pathological, has its reason in the fact that the move-
ments of the ataxic are ineoordinate even during the most ordinary
actions of everyday life, especially as regards locomotion and the
position of the limbs, whereas healthy people make incoordinate
movements only when executing difficult movements which are un-
familiar to them. Therefore, a voluntary movement of a patient can
only then with certainty be eonsidered abnormal or pathological when
it is & movement that is frequently performed, such as walking, sitting
down, getting up, dressing and undressing, eating, writing, and so on.
Whether a person plays the piano awkwardly Dbecause he has no
practice, or suffers from tabetic ataxia, or whether, when playing
billiards, he holds the cue badly on account of want of practice or
through locomotor ataxia, nobody can say from a consideration of
these movements as such. Nobody can say a prior: whether a person
who has great difficulty in keeping his balance on the ice does so on
account of tabetic incoordination or of want of practice. If a person
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whom we may see walking in the street putting his legs on the ground
in an unusual manner is ataxic or not can only be decided when we
know the condition of the road; for when the road is very slippery a
healthy person will walk in very much the same manner as a tabetic
subject walks on level ground. The eriterion of ataxia attaches to a
movement as such no more than that of usefulness or coordination;
in order to characterize a movement as ataxiec, we must have full
knowledge of the purpose for which the movement is undertaken, the
external cireumstances and somatic conditions under which it takes
place, and, thirdly, be enabled through experience to form an opinion
whether the movement lies within the range of normal movements.
For this reason movements should only be examined by means of
well-known and familiar exercises.

The ataxic movement is inappropriate because it attempts to
achieve a certain purpose in a manner which differs from the one
normally adopted for the same purpose. To make this definition
complete, there must be not only identity of purpose, but also identity
of the internal eonditions. A knowledge of the internal conditions
may lead us to consider as appropriate a movement which to a super-
ficial observer will appear as wholly irregular. The alteration of the
movements of the lower limbs of an ataxie, which we have considered
above, the employment of the ‘ cock-stride ” only when the patient
is walking with support, the use of short steps on unsafe ground, or
when walking without support, prove that the tabetic have not
entirely lost the faculty of adapting, however imperfectly, their move-
ments to the requirements of the moment. The study of the eauses
of ataxia will shew that the internal conditions under whieh the
tabetic patients have to make their movements are such as to make
these movements the most appropriate under the cireumstances; in
other words, the ‘“incoordinate” movements of a tabetie subject
mnst be considered the most appropriate reaction to his abnormal
nervous condition, and should not be taken as the result of the aboli-
tion in his instance of the general principle of the employment of the
smallest possible amount of foree.
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THE CAUSATION OF TABETIC ATAXIA.

It 1s surprising to find that among clinical observers no agreement
has been arrived at as to the causes that produce ataxia. In this
controversy two questions play an important part. First, what is
eoordination, and where 1s its centre of localization? and, secondly,
is disturbed sensibility a constant symptom of ataxia or not ?

One group of theories can be classed under the heading of ** motor ™
theories. They seek the seat of the disturbance in the motor portion
of the central nervous system, be it either in the spinal eord or the
brain. Their argument is as follows :

There is no loss of force or contractibility of the musecles. Dynamo-
metrically the musecles appear to be quite normal. What is lost is the
harmonious cooperation of the muscles, or, in other words, the
coordination, for the nervous impulses are not properly conducted
along the motor paths in the spinal cord. Consequently, the ataxia
15 caused by morbid changes in the efferent spinal nerves. As,
however, the nerves which conduet the simple motor or contraction
impulses are obviously infaet, this theory necessitates the assump-
tion of the existence in the spinal cord of special paths for the
eoordination impulses. In ovder to make this theory harmonize with
the anatomical conditions, a subsidiary hypothesis is introduced,
namely, that these coordination fibres, in spite of their being efferent
fibres, are situated in those parts of the spinal cord which, as a rule,
are reserved for afferent fibres only (viz., the posterior columns) ; and
the defenders of this theory refer to the analogous conditions which
obtain in the lateral columns, with regard to which it has been proved
that they contain both afferent and efferent nerve fibres.

This theory would be acceptable if it would explain the ataxie
motor disturbance in such a way that one could base on it an ex-
haustive deseription of the aftection. This, however, is not possible,
for the * spinal " theory, as we will call it, presumes as a matter of
course that all motor impulses are intact; according to it, all volantary
innervations take place in a perfectly normal manner ; the disturbance
is situated in the condueting fibre, and represents a modification of the
conducting power of the fibre. 1t is, indeed, thinkable, if the fibres of
a nerve-bundle which innervates a certain group of muscles undergo
a modification of their condueting power, both as regards velocity and
intensity, but which is different in each individual fibre, that the
symptoms of ataxia may appear. At the same time, it would be

2
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necessary to assume that this anomaly of conduetion is constant,
that it does not vary from moment to moment, and, above all, that
retardation of innervation does not follow acceleration in irregular
sequence. Now, we know that ataxia as a motor disturbance is not
at all constant. We have only to recall the example which we
quoted on a previous oceasion, that if a patient enters the consunlting-
room stamping with his feet at every step he takes, it is sofficient
to support him in some manner, or to let him lie down, in order
to bring about a eomplete change in his movements, even if they take
place in precisely the same groups of muscles. The cardinal point
that awaits explanation is, that not only ataxia in general, but every
single ataxie movement in one and the same patient, changes from one
moment to the other; that is to say, the individual muscular con-
tractions which constitute the movement modify themselves in the
most varied fashion whenever the conditions are altered under which
the movement is to take place. It cannot be accentuated too much
that this alteration of the individual ataxic movement is a phenomenon
which has no parallel in the pathology of movements, and which is
not sufticiently explained by the supposition of a lesion in some coordi-
nation fibres. Moreover, the expression *‘ ecoordination fibre™ is physio-
logically inexplicable, for if motor impulses are by the centres sent
along any motor fibre with normal intensity and velocity, the motor
fibre has nothing to do but to conduet them in order to excite appro-
priate muscular contractions, and thus coordinated movements. Any
motor fibre will be perfectly suitable for this purpose. Quite apart
from other difficulties, it is impossible to assume that the will uses one
set of nerve-tracks for coordinate movements and another for other
motor manifestations, for the intensity and duration of every motor
effort is determined in every single musele fibre which ipso facto repre-
zents one of the elements that compose the coordinate movement.
Men like Erb and Charcot have defended the *“spinal ™ theory, not so
much because it seemed sufficiently to explain the various symptoms
of ataxia, as because there were no positive proofs in favour of the
theory which assumes the existence of disturbances of sensibility.
The chief objection to the assumption of disturbances of sensibility is
that there are cases of tabetic ataxia without loss of sensibility, and
others of loss of sensibility without ataxia.

If these objections regarding the loss of sensibility hold good,
then indeed eannot tabetie ataxia be explained by reference to dis-
turbances of sensibility. But the ** spinal "’ theory does not find favour
with all elinical observers who adhere to the * motor ™ theory of ataxia.



The Causation of Tabetic Ataxia 19

Certain peculiarities in the behaviour of the patients, conspicuous
differences in the manner and extent of the motor disturbances, the
change which the ataxia undergoes whenever the external conditions
alter, have induced many to think that there must be a central lesion
that produces ataxia. :

Jendrassik in 1888 formulated the * cerebral ™ theory of ataxia,
namely, that lesions of the centres of coordination and association in
the brain are alone able to explain the whole complex of ataxie
symptoms. Apart from the anatomical signs with which Jendrassik
sought to support his theory, and which were soon proved to be
inconstant, this new theory denotes a decided advance, because for
the first time the details of the ataxic disturbance have not been
simply ignored, and beeause each patient was examined for the
special peeuliarities of hig, if we may say so, personal ataxia.

More recently Raymond has enlarged Jendrassik’s theory, especially
as regards the psyehological side of it. He considers ataxia a conse-
quence of a psychological change; the various and ever-changing
symptoms of tabes are to him, like the ataxia, the result of an
altered state of cerebration. Raymond stated his theory in a paper
which dealt with the treatment of ataxia by exercises. The favourable
results gained by this methed are to him a new and cogent proof of
the eerebral origin of ataxia.

Thus we see that a motor anomaly present in a certain well-defined
disease, and accompanied by a constant anatomical change in the
spinal cord, is made to depend on a psychological change of some sort
or other, which, however, has neither an anatomical foundation nor
does it produce any other mental symptoms whatsoever. The symp-
toms which induced Raymond to form his conclusions are, first, the
peculiar variability and the inconsistence of the symptoms of ataxia
itself, and, secondly, the experience that psychological influences, such
as will-power and practice, improve these symptoms, and in some
cases even make them disappear altogether. It is clear that a theory
such as Raymond's makes the problem only more complicated and
more difficult to understand, for it introduces a mysterious element
into the mechanism of ataxia which entirely evades our grasp.

Yet one lasting gain has resulted from this succession of theories,
namely, the knowledge of certain peculiarities in the appearance of
the ataxic motor disturbance, such as its modification by, and the
adaptation to, the conditions under which each individual movement
takes place.

An entirely different path is followed by the ““sensory ™ theory of
2—32
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ataxia. According to this theory, the motor functions of the centres
as well as those of the conducting fibres are normal. The motor
anomaly is made to depend entirely on a disturbance of sensibility.
As the latter is cansed by the lesion of the posterior columns of the
spinal cord, which is a constant anatomical change characteristic of
locomotor ataxia, this theory declares the anatomieal process solely
and exclusively responsible for the motor disturbance. If a disease
15 characterized by a constant anatomieal change, it is evident that
it is one's duty to subordinate all symptoms to this one lesion as
long as no insuperable obstaeles arise to sueh a course. At first the
representatives of this theory paid more attention to the loss of
cutaneous sensibility than to the loss of sensation in the muscles and
joints. The general idea which underlies this theory is that, in order
to produce normal movements of the limbs, the sensory impressions
proceeding from them must also be normal.

THE EXAMINATION OF SENSIBILITY.

1. Cutaneous Sensibility.

The results of the examination of the sensibility of the skin are of
the greatest theoretical interest, quite apart from their importance as
regards the question of ataxia. The majority of patients shew a
typical condition of eutaneous sensibility, which 1s able to throw a
new light on the onset and development of tabes. Among 200
patients suffering from locomotor ataxia were very few who did not
shew some loss of cutaneous sensibility. They were chiefly patients
in the initial stage, who had no, or only a slight degree of, ataxia ;
but severer cases of tabes, especially those who could not walk at all
without support, always shewed marked loss of cutaneous sensibility.

We know very well that our statement is opposed even to the
opinion of those clinical observers who hold that ataxia is caused hy
a loss of sensibility, and we believe that the result of the examination
of cutaneous sensibility in tabes depends largely on the manner in
which the examination is condueted.

The first thing to remember in examining tabetic patients for
loss of eutaneous sensibility is that there is hardly ever complete
anwsthesia, but that eutaneous sensibility is more or less diminished.
Secondly, in the majority of cases one finds impairment of tactile sensi-
bility only, whereas other sensations, such as those of heat and cold
or of pain, are either quite intact or deficient in certain areas only.
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Lastly, the patients suffer often from parasthesia, or, in other words,
they hallucinate sensations. The absence of total anmsthesia demands
that the skin should be touched very lightly ; when the sensation of hot
and cold is found intact, it is necessary that the instrument with which
the examination takes place has the same temperature as the skin of
the patient. It is extremely difficult even for highly intelligent
patients to distingnish between sensations of touch and temperature,
because our tactile sensations are always accompanied by a sensation
of hot or cold. To the neglect of these elementary precantions is no
doubt due the fact that many incorrect statements are to be found in
text-books regarding the question of entaneous sensibility.

The best method of examining is by using the finger-tips. DBy
rubbing or submersing in hot water the hand with which the
examination is to be made, its temperature is raised sufficiently to
correspond to the temperature of the skin of the patient to be
examined. With the tip of the forefinger the skin is then very
gently touched ; the sensation which the patient feels gives a good idea
of the lichtness of the touch. The use of the finger-tips eliminates all
the sources of error which are created by employing pointed instru-
ments or pencil-brushes or cotton-wool, whereby either painful or
tickling sensations are produced which completely blur the tactile
impression.  The patient is prevented from hallucinating tactile
impressions, as invariably happens when he is asked to state whether
he “feels anything,” by being told beforehand that his skin will be
touched with the tip of the finger, and that he will have to concentrate
his whole attention thereon. If these precautions are taken, the
results obtained in subsequent examinations never vary. It is not at
all rare to find that a patient who is being examined in this manner
promptly and correctly * spots” the lightest touch—in other words,
shews normal cutaneous sensibility. But when he is asked to compare
the tactile 1mpressions received In two separate parts, such as the
legs, he invariably states that he feels the touch more distinetly in
one leg than in the other. We propose to call this condition relative
liypeesthesia.

This hypasthesia is a constant symptom. Repeated examinations
shew without doubt that there is a diminution of sensibility on one
side; but this does not mean, of course, that the other side possesses
normal sensibility. Unquestionably, even the most delicate pressure
with the finger cannot give us an exact information regarding the
apperceptional value of the equivalent tactile impression received by
the patient. One might object that a method of examination employ-



22 The Examination of Stnsibi]it}f

ing almost imperceptibly differing tactile impressions is likely, even
in healthy persons, to yield results of a somewhat doubtful nature.
But in reality this is not the case. A healthy person perceives the
most delicate tactile impressions promptly and in symmetrical places
with equal precision. For this reason we felt justified in diagnosing
impairment of cutaneous sensibility in a patient who eorrectly indicated
the symmetrical places where he had been touched with the finger,
but felt the touch on one side more distinetly than on the other.
It appears to us probable that even those cases of slight ataxia who
do not shew disturbed cutaneous sensation possess a large number of
anomalies of cutaneous sensation which escape our present methods
of examination. There is, however, a limited number of patients who
doubtless have ataxia, but in whom one cannot find any appreciable
alteration of cutaneous sensibility. It is impossible to establish a
proportional relationship between the ataxia and the loss of cutaneous
sensibility. The only conclusion that can be drawn, therefore, is that
impairment, or loss of eutaneous sensibility, has nothing whatever to
do with general ataxia, but only with one special form of ataxia,
inasmuch as it may serve to explain the swaying to and fro, in eon-
sequence of plantar anmsthesia, when the patients are standing with

their eyes shut.

9. The Sensation of Passive Movements in the Joints.

Loss of sensibility, as regards passive movements of the limbs,
ecould be observed in every tabetic patient in whom the ataxia was
either manifest or could be made visible under certain ecircumstances.
There is no exeeption to this rule, and we have often been able to
demonstrate with eertainty the presence of ataxia in patients in whom
previous observers had not succeeded in finding any disturbance of
sensibility. It is-obvious that the examination for these disturbances
of sensibility requires special precautions—not in advanced ecases, it is
true, but in those milder cases of manifest ataxia in whom loss of
coordination is not attended by absolute helplessness. Such cases,
however, are rare.

The examination for the loss of sensation of passive movements in
joints is made by moving the peripheral part of a limb slowly round
the axis of the joint, while the central part is kept in a fixed position.
In executing these movements, the following precautions must be
observed in order to obtain a definite result :
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() The movement must be made very slowly; if it is made too
quickly the presence of sensory disturbances might easily be over-
looked. It is a common experience to see that rapid excursions are
correctly stated, whereas slow, almost imperceptible movements are
not felt at all.

A symptom of this kind, which is always present, is found in
making passive movements of the toes. In healthy subjects the
slightest passive movements in the joints of the great toe are most
correctly felt; but we have seen many cases of ataxia in whom, in
spite of apparent intactness of sensibility, the presence of a severe
sensation disturbance eould be proved if the passive movements were
executed slowly, and no pressure was exerted which could have
indicated to the patient the nature of the movement in progress.
Thus we could demonstrate that a patient whose sensibility was
apparently perfeet did not know what position his great toe oceupied,
which at the time was being kept in extreme dorsal or plantar
flexion.

(b) It is therefore absolutely necessary that every, even the slightest,
pressure should be avoided which could enable the patient to make a
guess at the nature and direction of the movement, even though he
does not feel it. In severe cases of tabes it was not difficult, by
means of the exertion of pressure on the legs, although they were kept
perfectly still, to produce in the patients the idea that their legs were
being moved ; a healthy subject, on the other hand, always draws
a sharp distinetion between pressure and movement. When the
cutaneous sensibility is less affected than that of the joints, the
patient derives his knowledge of the position of his limbs from the
various impressions he receives through the sensitive nerves of the
skin. A change of the points of support and contact with the hands
of the person examining, change of position, and so on, go far towards
supplementing or supplanting partial or complete loss of articular
sensibility, and may thus obliterate the results of the examination,
the more as the patient who iz being examined often has not the
slightest knowledge of the deception which his statements produce.

The following are the rules which should be observed at the exami-
nation : During the movement the hands are to be kept in the same
place : they hold the limbs, using the same amount of foree thronghout;
friction on the blankets or sheets iz to be avoided. While the knee-
joint is being examined, the patient should lie on his stomach, thereby
avoiding flexion in the hip-joint. If we take as an example the exam-
ination for the sensibility to passive movements in the knee-joint, the
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examination should be made in the following way: The patient lies
on his stomaech; the thigh is held firmly with one hand just above
the knee (left hand for left knee), while the other hand grasps the
leg just above the ankle and lifts it up slowly. The examination of
the hip-joint is more diffienlt, on account of the contraction of the
Hexors of the leg which takes place as soon as the extended limb is
raised. We are therefore obliged to execute the movements in the
hip with the leg flexed in the knee-joint. All sources of error can be
eliminated if during the experiment the angle between leg and thigh
1= kept unaltered, or if the leg is first fixed in extreme flexion upon the
thigh, by means of a bandage, before movements in the hip-joint are
begun.

(¢) During the examination of passive movements special attention
must be paid to the roluntary contractions which always take place in
the musecles round the joint that is being examined. These eontrac-
tions are an important, if not the most important, means which the
patient has for finding out the exact position of his limbs. TIf, e.g.,
we examine for sensibility of the knee-joint in the manner just
deseribed (abdominal position, ete.), we observe that the moment the
patient is asked to deseribe the movement or position of his limb,
a contraction of the flexors (biceps, semitendinosus, ete.) invariably
takes place. DBy means of this eontraction the patient tries to inform
himself as to the position of his limb; in a manner of speaking, he
“gropes '’ with his museles, presumably the tendinous insertions;
his measure is the muscular tension which is just sufficient to balance
the limb in a certain position. These muscular contractions are
evidently voluntary; nevertheless, the patient becomes conscious of
them only by eoncentrating his attention on them. The following
experiments were made with healthy persons in order to study the
importance of these muscular eontractions for the recognition of the
positions of the limbs; they were made with a medical man who was
kind enough to submit himself to quite a series of experiments.

The experiments were arranged in the following manner: Mr. X. is
lying on his back with his eyes closed. Repeated preliminary experi-
ments have enabled him to allow passive movements of his limbs to
be made without the slightest reaction on the part of his museles.
One of his lower limbs is passively flexed in the hip and knee joints,
and fixed in a certain degree of flexion. He is now asked to bring the
other limb into the corresponding position. It becomes at once obvious
that he constantly makes the mistake of flexing the free limb more
than the other with which the passive movements are carried out. 1f
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one tries to mislead him by aimlessly moving the limb about before
fixing it in a certain position, then the mistakes which the other—
actively moving—limb makes become much greater. This mistake,
however, 1s at once corrected if Mr. X. is permitted to make slight
musecular contractions in the limb that is being kept in a certain
position, but without altering the position of the latter. If he is
permitted to make these museunlar contractions during the passive
movement, then he makes no mistake whatever ; if they are permitted
after the fixation of the limb, the mistake made with the free limb is
at once corrected, so that both limbs are held in the same position.
It follows from these experiments, if in a healthy subject an
extremity be actively brought into a certain position, that the other
limb is at onee brought into the same position. It is perfectly obvious
from these experiments that the sensations which are produced by
movements of the articulations, tension of the capsules and ligaments,
and pressure exerted on the tissues, ete., are quite sufficient to inform
one as to the actnal movements and their direction, and to give one
an approvimate idea of the extent of these movements. An eract idea
of the position of the limbs such as is necessary for the purpose of an
intended movement is furnished to the mind by the sensations that
are produced by contractions of the muscles, be it that the muscles
themselves or the tendons are the sensitive structures. The motor
apparatus works, like all instruments of precision, with a coarse and
fine adjustment ; the coarse adjustment is the articular sensation, the
fine adjustment the sensation furnished by muscle and tendon.

We have already seen that tabetic subjects contract their muscles
during passive movements whenever they are questioned about the
position of their limb. T'hese muscular contractions obliterate a moderate
degree of loss of articular sensibility to such an extent that the latter
appears to be normal, although it shews marked irregularity as soon
as all compensating factors are recognised and eliminated by the
person who conduets the examination. We have already remarked
that even healthy subjects are not always exact as to the position of
their limbs if they have to abstain from all museular contractions.
But in them the muscular contractions act like a fine adjustment ; the
direction and approximate amplitude of the movement is with sufficient
exactness gauged by means of articular sensations. On the other
hand, ataxie persons have lost their articular sensibility to such an
extent that in the absence of muscular contractions they are quite
unable to give an account of the direction in which their limb moved
(whether plantar or dorsal flexion, flexion or extension), even in cases
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where movements are perceived apparently well, so long as muscular
contractions are permitted.

Luoss of articudar senstbility 1s a constant and never-absent symptom
in all cases of tabes which shew even a slight degree of ataxia. The
following eclassification might be made : (1) Slight ataxia of the lower
extremities (made visible only by special maneuvres or eomplicated
tasks of coordination); the loss of sensibility in the joints of the
toes, foot and ankle ecan be completely compensated by voluntary
musecular eontractions. (2) Obvious but moderate degree of ataxia
(visible during all movements, but especially during locomotion) ;
articular sensibility in the joints of toes and foot much reduced,
cannot be completely compensated by museular contractions; partial
loss of sensibility in the knee-joints, which can partly or wholly be
compensated by museular contractions. (3) Extreme degree of ataxia
(locomotion 1mpossible or dependent on support); articular sensibility
lost in all joints which take part in locomotion (joints of foot, knee,
hip); muscular contractions cannot fully compensate the loss of
sengibility because the artieular disturbance is very great, and the
muscilar sensibility itself is reduced.

This schedule comprises the symptoms which are usually met with
in the large majority of cases. The groups of symptoms may of
course vary; it sometimes happens that a more proximal joint is
affected earlier or more intensely than a more distant one, as, for
instance, in tabes cerviealis with ataxia of the upper limbs.

The fact that one constant symptom of tabetic ataxia is loss of
articular sensibility, and, further, that within certain limits voluntary
eontraction of the musecles is able to compensate that loss, allows us
to conclude that in ataxic persons voluntary contractions of muscles
accompany active and passive movements of the limbs to a much
ereater extent than is the case in healthy subjects. This theory is
borne out by elinical observation.

When examining for loss of sensibility, it is absolutely necessary
that the patients should thoroughly relax their muscles. Even healthy
subjeets hdve great difficulty in doing this at the first visit. The
patient must be gradually taught to leave his muscles quite limp, no
matter what movements are executed with his limbs. In ataxic
subjects these museular contractions may become so strong that
examination becomes impossible, the limbs resist passive movements,
and if during the examination one lets the limb go, it does not fall
back on the bed, but remains in its former raised position, and
50 O
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3. The Sensation of Voluntary Contractions of Muscles.

A well-known and very frequent symptom of locomotor ataxia is
the partial or total loss of orientation of the extremities. The patients
have only a partial or no knowledge whatever of the position of their
limbs, whether they are lying in apposition or are crossed, whether
one lies higher than the other, and so on. These symptoms appear
when the muscular contractions do not any longer furnish the mind
with an idea of the relations of the articulating surfaces to one another.
IL is the eonsequence of the loss of sensibility of the muscles themselves
or of the tendons which invariably appears in the course of the disease,
although much later than the loss of perception of passive movements.
In this stage of the disease the patient is no longer able when he shuts
his eyes to bring one limb into a position similar to that already
ncenpied by the other. The examination is carried out in the following
manner : The lower limb («) (or a single joini of the lower limb) is
brought into a certain position and then held firmly. The patient, with
his eyes shut, tries by means of the remainder of his articular and
muscular sensibility to inform himself of the position oceupied by his
limb, and then attempts to bring the lower limb () into the same
position as (a). The mistake which he makes in this attempt gives us
the measure of his ataxia. This measure is of course not absolutely
correct, on account of the abnormal condition of the lower limb (a), for
it is very rare for locomotor ataxia to affect only one lower extremity.
The test enables us only to draw a conclusion as to which limb is the
more hypmesthetic. Physiology teaches us that a strong innervation
ereates the impression of a powerful muscular contraction even if from
pathological reasons the muscle did not eontract at all, or only very
insufficiently ; this has its reason in centripetal impulses which arise
in the musenlar insertions. When the sensibility of the muscles
becomes altered, these centripetal impulses cannot any longer serve
as a measure of eontraction, and the result is ataxia. If in tabetic
subjects, especially in advanced cases, the muscles are stimulated
with the Faradie eurrent, the contraction of the muscles is felt only
when the coils are brought close together, and in many cases the
contraction is not perceived at all; when the contraction is felt,
sensation is invariably delayed.

We have deseribed the technique of the examination for loss of
sensibility at such length because we are convinced that valuable
results can only be achieved by a knowledge of all sources of error and
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of the means of avoiding them. Manifest tabetic ataria is mostly
combined with anomalies of cutaneous sensibility, and is aliways coupled
with loss of articular sensibility; severe ataxia, besides, shews loss of
musenlar and tendinous sensibility. The contention that there are
cases of tabetic ataxia in whom there is no loss of sensibility whatever
can only originate from faulty observation.

The various manifestations of sensory disturbance which we have
just enumerated, of course, do not represent the cause of ataxia; they
even do not prove a connection between these two morbid symptoms,
but they remove the strongest objection to the * sensory " theory of
loss of sensibility.

THE EXAMINATION FOR ATAXIA.

The ankle, knee, and hip joints must be separately examined for
loss of coordination. The ankle-joint, having only a limited mobility,
shews the least amount of ataxia. The examination for ataxia in the
knee-joint requires some skill, for it is necessary to conduet the
examination of this joint so as to prevent flexion of the hip-joint.
The patient should lie on his stomach and hig thigh be held down on
the bed, in order to prevent rotation. This position has one dis-
advantage : it excludes the control of the movements by the eye. It
15 therefore advisable in severe cases to let the patient sit on a chair
and to fix his thigh with the hand. In lighter cases, on the other
hand, the exclusion of ocular econtrol of the movements by the patient
himself has this advantage, that it makes visible even slight degrees
of ataxia. The movements to be tried are extension and flexion ; the
test should confine itself to the examination of the tempo and
uniformity of these movements, and to a comparison of both sides.
As regards the hip-joint, the examination of this joint should com-
prise flexion, adduetion, abduection, extension, and rotation. All these
movements should be tried singly and in various combinations. For
the practice it is important to remember thai adduetion and abduetion
of the thigh with extended leg, whether supported by the hand or
resting on the bed, requires much muscular foree, and is therefore not
suitable for the examination for ataxia in the hip-joint. Adduetion
and abduction of the thigh with the knee flexed is, however, very
instructive. The patient should lie on his back; his leg is flexed
upon the thigh and moved inward and outward. This test produces
a movement of abduction and adduetion which is exceedingly inter-
esting. In slight and moderately severe cases this movement does
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not take place in a steady and regular manner, but in a peculiar
staccato fashion. The number and intensity of these jerks furnishes
a good basis for estimating the severity of the ataxia in the various
groups of muscles that take part in the movement. In very severe
cases this movement is absolutely impossible of execution ; from the
initial position the patients let the thigh fall outward as if it were
paralyzed.

In trying to classify the various degrees of ataxia, it should be
remembered that those patients who from their examination in bed
seem to belong to the same class shew quite different types when
examined standing or during walking. Not only the weight of the
trunk, but the incoordination of the trunk musecles themselves,
influence the movements of the body in many ways. The mental
condition and the temperament of the patient have as much influence
on his coordination in standing or walking as the smoothness or
darkness of the road, the proximity of support, and so on. It is there-
fore absolutely necessary in discussing the pavallelism of loss of senstbility
and ataria to sce first that the patients are cvamined under the same con-
ditions.

Examination in Erect Posture.

The examination begins with standing in ervect posture. The
distance between the two feet should be noted first; the broader the
base, the easier is it for the patient to balance himself. Secondly,
the patient should move his body in various directions without leaving
the place wherg he stands; the patient should also sit down and get
up from a chair, and bend his knees, trying at the time to keep his
body erect. In these movements control by the eyes on the part of
the patient plays a most important part. If the patient looks away
from his feet for a moment only while going through these exercises,
the manner and degree of the ataxia becomes at once changed.

Examination during Locomotion.

Here the patient is to be examined for his ability of walking with
or without support. The kind of support required is to be ascer-
tained. It should be remembered that the support by an attendant,
be it ever so slight, is of much more help to the tabetic than a stick.
If, therefore, a patient cannot dispense with the support by an
attendant, he is more severely affected than one who walks with
one or even with two sticks. The examination will also shew how the
patient puts his feet on the ground and how quickly he can walk,
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Walking quickly, independently, and without support, is one of the
most difficult tasks for tabetic patients. Running is one of the first
movements that tabetics lose in the progress of their disease. The
important part played by the eyes in such movements as walking and
running should not be ignored.

If the motor power of the patients be examined systematically and
in the manner which we have just described, a number of symptoms
will be found which are of importance for the theory and treatment
of ataxic movements. DBy careful examination of the patient in bed,
very slight degrees of ataxia can be recognised. For this purpose it
may be necessary to let the patient make certain movements with
special preecision, if required with his eyes shut. A healthy subjeet,
lying on his back, will make all movements with both legs with
the same precision whether he keeps his eyes open or not; the
tabetic, on the other hand, in his movements depends entirely on the
eontrol by his eyes. By means of this test it is possible in the
majority of apparently pre-ataxic cases to detect definite loss of
eoordination. One is also enabled to compare the degree of ataxia in
both legs. With the exception of very slight cases of commencing
ataxia, where one could have doubts as to the resnlt of the examination,
we have not examined a single patient tn whom both legs had been affected
to the same degree.  We always found one leg more ataxic than the
other. In many cases the patients themselves were not aware of this
eircumstance. But even in those patients who were conscious of having
a ““ weaker " leg, this sensation of weakness in one leg did not always
correspond to the actual condition found at the examination for ataxia.
One patient, for instance, when standing on one leg, could balance
himself better on the ataxic leg than on the other. It is probable that
the more ataxic leg, being more hypotoniec than its less affected
partner, and in consequence of the formation of genu reeurvatum, is
less liable to double under the patient than the other.

The larger the angle which is formed by the thigh and leg, the
greater is the diffieulty which the patient experiences in holding his
lower limb in a eertain position ; it is easiest for him to keep the leg
bent ad maximum, so that the heel touches the thigh. For the same
reason the patient experiences less difficulty in resting the heel of one
foot on the opposite knee than in putting it on the opposite leg or
ankle. If the patient tries to abduet his lower limb while the knee-
joint iz bent, so that the sole of the foot rests upon the bed, and then
to bring it back into the former position, he eannot do so otherwise
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than by a series of jerks, which may be so violent as to throw the
limb about from one side to the other. The patient invariably states
that he cannot help those jerks, that they happen against his will, and
so on. In consequence of such statements, many observers have mis-
taken those jerks for involuntary movements. They are, of course,
mistaken. Another ataxic movement is of the greatest diagnostic value,
especially as it may be found quite early in the course of the disease,
long before other ataxic disorders become prominent. Supposing the
patient lies on his stomach, and is asked to lift up his leg—i.e., bend
his knee. The way in which he executes this movement is very
interesting. The patient, ¢.g., cannot bend or streteh his knee slowly.
The extension of the joint does not take place slowly, but the leg is let
fall on the bed ; in flexing it the leg does not move in a vertical plane,
but has a tendency of falling inwards—in severer cases even outwards.
In the latter case the leg is rotated, in consequence of loss of sensi-
bility in the hip-joint and the muscles of the thigh. These move-
ments are produced by excessive, almost spastie, contractions, so that
the patient often continues to contract his musecles long after the
movement itself has come to an end. One or the other of these
symptoms is nearly always present. In most cases they are just
noticeable ; in severe and grave cases the movement becomes partially
or wholly impossible, or is executed in a perfectly chaotic manner.
The diagnosis of this anomaly of movement is of greater importance
than the usual test of standing on one leg, ete., because it is quite
independent of individual conditions, habits, nervousness, and so on.
There are healthy people who cannot balance themselves on one leg
with their eyes shut; and, on the other hand, there are tabeties who
can do it tolerably well; but we have not yet seen a healthy subject
who has shewn the anomaly which has just been deseribed. These
symptoms become exaggerated when the same movement is made
simultaneously with both legs. Keeping the eyes shut during the
movements makes the ataxia worse, and lets it appear in patients even
who perform their movements in a normal manner as long as they
ean control their movements with the eye. The change that comes
over the movements when the ocular control by the patient is with-
drawn is a valuable diagnostic sign, by means of which we can
distinguish between tabetic and cerebral or cerebellar ataxia. In the
latter conditions the movements undergo no modifications when the
eyes of the patient are shut, and the patients are able with their eyes
shut to walk almost as well as when they are looking on.

In those diseases of the nervous system in which the motor disorder



32 The Examination for Ataxia

consists of a mixfure of genuine ataxia and of a tumbling, swaying
movement, 1t 1s possible by means of the eye test to determine whether
and to what degree the ataxia is similar to that in tabes. In
Friedreich’s hereditary ataxia the “ cerebellar’ prevails over the purely
ataxie gait; even in advanced cases the patients are able to walk with
their eyes shut, a thing of imposgibilily with the tabetic. If the
patients are made to undergo the usual tests for ataxia, they mostly
shew quite insignificant lesions. In this manner it might be possible
to distinguish between the motor disorder which is connected with
lesiong in the posterior eolumns of the spinal cord, and that whose
:ause must be looked for in the cerebellum. The test might be
also useful in some of those difficult cases where we have to decide
between Friedreich's ataxia and juvenile tabes.

One of the commonest symptoms of tabes is the more or less
pronounced inability of the patients to keep their balance while
standing. The so-called Rhomberg’s phenomenon is one symptom
of this loss of balance. If the patients shut their eves while they
are standing, even slight loss of the equilibrium may be observed.
To keep one’s balance when standing on so narrow a base as is
furnished by both feet put together demands the exact and harmonious
co-operation of all the muscles of the body. Static ataxia is only one
of the many ataxic symptoms of the tabetie, subject to the same
laws and capable of the same explanation as the rest of the tabetie
symptoms. Rhomberg’s phenomenon is considered an initial symptom
of tabes, because the preservation of the equilibrium on standing with
the feet in apposition and the eyes closed is one of the most difficult
funetions of eoordination, and must therefore be one of the first that
are impaired.

Those patients who shew Rhomberg's sign, but none of the other
motor anomalies, cannot rightly be said to be still in the pre.ataxic
state, unless it be entirely due to anmsthesia of the soles of the feet,
which is a very rare occurrence; on the other hand, the presence of
Rhomberg’s sign must invite to look for other symptoms of ataxia.
Whenever Rhomberg’s sign is found, other ataxic symptoms are also
present ; the so-called pre-ataxie stage is much rarer than one would
expect. In advanced cases the patients begin to sway to and fro, even
if they have their eyes open, as soon as they look away from their
feet. We have seen patients whose bodies shewed the characteristic
swaying when they were sitting without leaning against the back of
the chair.

Besides Rhomberg's sign, there are other modifications of the
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faculty of keeping the balance which may be found in tabetic persons
even at so early a stage that neither walking nor the other ordinary
movements of everyday life seem to be interfered with, and the
patient when examined in bed executes all movements most correctly.
Many tabetic patients ean balance themselves very well on one
leg, but if we examine them a little more closely we find that they
hold the other leg flexed in a manner which b
is different from that observed in healthy
people. Fig. 36 shews how tabetic subjects |
hold the raised leg. The thigh is slightly |
flexed in the hip-joint, whereas the leg forms
an acute angle with the thigh. The foot is
held parallel to that on the other side. A
healthy subject instinctively will take up
quite a different attitude when he is asked |
to stand on one leg (Fig. 35). He will flex
the thich in the hip-joint until it is at a
right angle with the perpendicular axis of
the body, but the leg will be bent to a
much less degree, so that it forms a right,
or even an obtuse, angle with the thigh.
The leg will thus be almost parallel to
the other leg, and the toes will not point
downward, as in Fig. 36, but forward.
Another abnormality may be seen when
patients are asked to bend their knees
without support (Fig. 2). A healthy subject
will instinetively hold himself erect while
executing this movement, or bend forward
to a very small extent while the thighs
are abducted and the heels lifted off the Fic. 1.—Normar Bexpine
ground (Fig. 1). The tabetic patient, on THE KNEES,
the other hand, bends his body forward excessively and holds his
thighs in adduetion ; his attitude is that of a person who wants to sit
down on a chair. The attitudes shewn in Fig. 2 and Fig. 36 appear to
an observer much more difficult than the manner in which healthy
subjects perform these movements; the patient, therefore, must
have some very cogent reasons for doing otherwise. In Fig. 36 the
patient bends the leg upon the thigh ad marimum ; extreme flexion is
the easiest position of a joint for a tabetic, because it allows him to
use, instead of the graduated coordinate contractions of muscles, the
9
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maximum of motor innervation. When the leg has been flexed upon
the thigh, it forms one piece with the thigh, as it were, the
balance will be more easily kept, and the patient has to direct his
attention to one limb only instead of two. The same may be said of
Fig. 2. Here again is the manner in which the patient bends his legs
characterized by the smallness of the angles between body and thigh

.
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Fic, 2.

on the one hand, and thigh and leg on the other. For a very potent
reason the patient places his centre of gravity differently from a
healthy subject. We therefore observe, besides motor ataxia in
voluntary movements and static ataxia in trying to keep the balance
when standing ereet, a third change in the functions of the muscular
system. an abnormally situated centre of gravity. This anomaly
appears early in the course of the disease, much earlier than the rest
of the ataxie symptoms, and is characterized by the fact that the
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muscular system can perform any task that is set for it, but will do
g0 in a manner other than that observed in a healthy person. Later on
we shall see whether all anomalies of posture and movement that are
observed in tabetic persons belong to the same category as ataxia,
and whether they all have the same origin and development.

MUSCULAR HYPOTONIA IN TABES.

One of the most important details in the elinical picture of
locomotor ataxia is the intactness of the muscular system. The
muscular strength, as such, remains unimpaired, no matter how
areat is the loss of coordination and the motor disturbance resulting
therefrom. In some cases of locomotor ataxia one finds atrophy or
paresis of one or more muscles; buf these changes must be considered
to be complications which have no cansal connection with the morbid
process of tabes.

Some clinical observers have drawn attention to a symptom which
they observed in examining the muscular system of tabeties, and
which they described as a diminution of the muscular tone without
alteration of the muscular strength. Leyden, in his publication on
“The Grey Degeneration of the Posterior Columns of the Spinal
Cord” (1863), wrote: *‘Since the experiments of Cohnstein and
Brondgeest, it must be considered probable that the muscles are in a
state of slicht contraction, which we call tone—that is, dependent on
the integrity of the posterior (sensitive) spinal roots ; that this tone
disappears after seetion of these roots, and that therefore the muscular
tone must be considerably impaired when the posterior roots become
diseased and atrophie, and the permanent reflex stimulation of the
sensitive nerve-endings abolished. There can be no doubt that the
relaxation of the muscles and the abnormal mobility of the joints of
the extremities is a direct consequence of the partial or total abolition
of the muscle tone. The muscles do not check one another; there is
no harmony in the play of the antagonists; the limbs are thrown
about in an apparently aimless fashion. It is more than probable
that at least some of the disturbances to which the sphincters of the
bladder and rectum are subject are due fo this want of harmony on
the part of the antagonists.”

Lately Achard and Debove have examined the sound produced by
the contraction of the muscles, and they have found that in tabes this
museular sound is materially altered ; they based on this alteration of
the muscle sound in tabes a new theory of ataxia. In 1896 we

3—2
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described a peculiar symptom which we believed to be caused by the
diminution of the muscular tone, and proposed to call it ** hypotonia.”
This muscular hypotonia enables tabetics to execute movements which
healthy subjects could never perform, such as raising the stretehed
lower limb, a movement which healthy subjects can perform only to a
very limited extent ; some tabetic patients ecan lift the limb with ex-
tended knee so high that it almost touches the face (Figs. 8 and 9).

The interest which attaches to this peculiar symptom is enhanced
by the fact that it is met with in all tabetic patients. At first one
thought that this hypotonia was only characteristic of advanced cases
and of sporadic oceurrence in the initial and early stages of tabes.
FExperience has enabled us to recognise even slight degrees of this
anomaly in every case of tabes, and we have come to the coneclusion
that this hypotonia does not necessarily befall in like degree all
muscle groups of the lower limb, but that it picks out certain groups,
like those about the knee-joint, leaving others, like the muscles of the
hip, comparatively untouched. Muscular hypotonia, as a symptom
of tabes is seldom absent, and may be met with in the early stage of
the disease, long before the first manifestations of ataxia are noticed.
Further interest is lent to this peculiar symptom by the fact that it
i1s even found in patients whose muscular system in a state of rest
does not shew the slightest change on inspection or palpation. It is
true that, especially in advanced cases of tabes, one finds the muscular
system badly developed and flabby, but we have seen extreme degrees
of hypotonia in patients with excellent muscles and a wvery high
amount of musenlar tone, and also patients with wasted, flabby
musecles and a very moderate amount of hypotonia.

The expression “ flabbiness,” though descriptive of the state of
nutrition of the museles of some cachectic tabes patients, cannot be
used for the purpose of differential diagnosis, for it is impossible to
define aceurately various degrees of flabbiness. The condition of the
musecular system, however, for which we propose the word ‘ hypo-
tonia ' ean be accurately measured, as we shall shew later on. The
chief characteristic of hypotonia is the diminution or entire abolition
of the power of checking certain movements. The importance of this
pathological change for the clinical description of tabes lies in the
posgibility of demonstrating and measuring it. The difference, for
instance, that exists between the manner in which healthy and
tabetic subjects raise their extended lower limbs is a symptom of great
physiological importance, and has, as far as we know, not yet received
the attention it deserves. We learn from it that there are groups of
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musecles which fulfil the same task as the osseous and ligamentous
parts of a joint, namely, that of stopping a movement which has a
tendency of continuing beyond a previously-fixed maximum. Here
we have not passive movements which are made possible by the

Fic. 3. —HEALTHY SupJecer : Maxivvy FrLExox oF THIGH AND KNEE.

reduced sensation of pain that characterizes the tabetie, but voluntary
active movements which the tabetic ean perform because of the absence
of all ehecking power.

Inspection and palpation of the muscles generally do not give

Fic, 4, —HpeaLTHy Bvupsect : Maxidmusm FrLeExiox oF THE THIGI WITH THE
KXNEE EXTERDED.

sufficient information regarding muscular hypotonia. Fach fune-
tional unit of muscles must be separately examined. For those
flexor muscles which are inserted on the pelvis and the leg, and which
act also as extensors of the pelvis, the characteristic sign of hypotonia
is the following: The lower limb, with knee extended, so that leg and
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thigh are in a straight line, ean be raised more or less high ; i.e., it
can be flexed upon the pelvis. A healthy subjeet who tries to flex the
thigh upon the pelvis when lying on his back eannot do this without

Fii. 5. —DIAGRAM REPRESENTING PosiTIoNs oF THE Lowgr LiMB wiTH THE
KXEE EXTENDED,

bending the leg as soon as the thigh has been raised an angle of about

30 to 50 degrees (Fig. 4). The more the thigh is flexed upon the

pelvis, the greater is the flexion of the leg upon the thigh (Fig. 3).

Fira, 6.—MoperateE Hyporoxia oF Frexor MpescLE oF THE LEG.

What is the reason for this inability of healthy persons to keep the
knee extended when flexing the thigh beyond an angle of 45 degrees ?
It cannot be an impediment of a ligamentous or osseous nature, for
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when the knee is bent we can flex the thigh upon the pelvis to upwards
of 120 degrees (Fig. 5). The only check which is exercised on the
flexion in the hip-joint of the extended lower limb is produced by
the group of flexor museles which at the back of the thigh run from

Fii. 7.—MopEraTE Hyproroxia oF FLEXors oF LEG.

P

Fio, 8 —=ExrreMe Hyroroxia oF FLexors orF LiEG,

the pelvis to the leg. If the extended limb can be raised to an angle
of 60 to 100 degrees and more, as is frequently the case in tabes, then
the flexors of the thigh (semitendinosus, semimembranosus and biceps
muscles) must have undergone an alteration of their function, and
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this alteration we eall hypotonia. In advanced cases of tabes this
hypotonia may become so excessive that the toes can almost be made
to touch the face (Figs. 8 and 9). Slighter degrees (Figs. 6, 7, 10, 11)
will always be found in tabeties.

Lo

Fic, 9.—ExrrevMe Hyroroxia oF FLEXxors oF LEc.
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Fig, 10,.—Maoperate: HyroroNia oF FLEXors or LEc,

The existence of a hypotonic condition of the museles in front of
the thigh, i.c., of the extensors of the leg, ean be ascertained if in the
horizontal position the thigh be flexed upon the pelvis at the same
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time as the leg is flexed upon the thigh. In healthy subjects a point
is soon reached when further approximation of the leg and thigh
becomes impossible. The check is here exercised by the guadriceps
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Fiz, 11.—Marxep DeEcrEe oF HyroroxNia oF FLExors or LEG.

Fia. 12.—MopEraTE HyroroNia oF (QUADRICEPS.

cruris and the patella. In tabetic subjects the whole length of the
leg can often be brought into direct apposition to the thigh, so that
the heel rests upon it. Hence the degree of hypotonia of the
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quadriceps can be measured by the angie between leg and thigh,
or in centimetres by the distance between the heel and tuber ischii
(Fig. 12). In examining the hypotonia of the adductor muscles

Fig. 13.—Examinarion ror Hyroroxia oF Appveronrs (NorRMaL).

of the thigh, the thigh is moderately flexed npon the pelvis and
then ad marimum abducted ; that is, one fries to press the flexed
thigh outwards and downwards. Under normal conditions there will

Frc, 14.—Margepr HyrortoNia oF Appucrors o THE THIGH,

always remain a considerable distance between the knee and the couch
on which the person rests (Fig. 13). The greater the hypotonic con-
dition, the more will the knee approach the couch, until in advanced
cases the knee actually rests on it.  In such cases the thigh, which is
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kept flexed in abduetion, rests with its whole length upon the couch.
In advanced cases of hypotonia of the adductor museles with consecu-
tive relaxation of the joints, positions are possible like the one depieted
in Fig. 14.

As regards the museles of the leg, the group first to be considered
is that whieh conneets the tendo Achillis with the lower end of the
femur. We have seen when the thigh is being flexed upon the pelvis
that the biceps group at the back of the femur fixes the knee in a
flexed position; similarly, the tendo Achillis (group of gemelli museles)
is responsible for that slight flexion of the knee which is nearly
always observable in persons who are standing (Fig. 220).  When the
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Fig, 15.—LarceE DeEGrReEE oF HyPoToNIa orF FLEXoRS oF Leg.

normal funetion of the tendo Achillis is impaired, the knee-joint can
be hyperextended. Thus, if the patient lies down so that the whole
length of the thigh rests on the couch, the leg can be lifted off the
couch for a short distance. The distance between the heel and the
conch ean be measured in centimetres, and gives the exact degree of
hypotonia of the muscles at the back of the leg (Fig. 16).

The result of the hypotonia of the muscles of the leg which are
situated in front is abnormal mobility of the foot in the ankle-joint,
which often causes tabetics to sprain their ankle. This flail-like
condition of the ankle-joint is easily demonstrable in tabeties (Fig. 17).

When the hyperextension of the knee-joint was deseribed, we
discussed the question whether this anomalous condition was eaused
by changes in the structure of the ligaments and the capsule or by
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changes in the muscles. The same question arises now with regard
to the ankle-joint. When we demonstrated the hypotonic condition

Fic. 16.—Hyrotoxis oF FLexors oF LEeG,

FiG. 16a.—Examixarion ror HyporoxNia oF FLEXors oF LeG (NoRMaL).

of the flexor muscles of the leg, we shewed that the capsule and the
licaments cannot have a share in producing the abnormal mobility of
the leg, as this looseness becomes visible only when the knee-joint is
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extended. There can be no doubt, therefore, that we have to deal
with a modification of the muscles themselves. As regards the
adductor muscles of the thigh, it is easy to prove that in healthy
subjects the tendons at their insertion on the os pubis become very
prominent as soon as the thighs are foreibly abducted. In tabetic
patients this tension of the adductor tendons is absent. This is
sufficient evidence that the muscle substance itself has undergone an

Fiz, 17.—ApsorMAL MopiLITY IN ANELE-JOINT.

alteration. IExperiments on the dead body confirm the view that the
above-deseribed abnormal mobility of the joints is due to changes in
the substance of the musecles, and not in that of the articulations and
ligaments. Immediately after death the body is so pliable that one ean
imitate all the abnormal positions of the limbs that we have observed
in tabes. It is obvious that there we cannot put this pliability down
to pathological changes in the articulations and ligaments. On the
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other hand, there cannot be any doubt that the preservation of the
normal shape and elasticity of the capsules and ligaments of a joint
depends on the normal function of the muscles which are inserted in its
neighbourhood. A joint whose museles do not act at all, or only with
impaired tone, cannot render proper resistance to the blood and lym-
phatie current nor its own gravitation, and so must pass into a state of
relaxation. In cases of infantile polio-myelitis anterior and of peri-
pheral paralysis, one finds more or less flail-like joints. Secondary
changes in the ligamentous apparatus of the joints, produced by want
of muscular tone, and by the pull and pressure exercised by the body,
are not at all rare in tabes. The same may be said of the fasciz and
aponeuroses, which are kept at a proper state of tension by the action
of the museles. The knee-joint is specially predisposed to such changes,

—_—————

Ficz. 18 -—HyproroNia oF THE MuscLEs oF THE PELVIS axp Seixal CoLuMs,

because the weight of the whole body rests on it; sometimes such
excessive degrees of hyperextension are produced that thigh and leg
form a re-entering angle in front (Fig. 24). Of course, we speak here
only of cases in which no arthropathic condition ean be found.

Changes in the normal movements of the vertebral eolumn enable
tabetic persons, when sitting with their limbs stretched out horizon-
tally, to bend their body forward to such a degree that sometimes
their face rests between their legs on the couch (Fig. 18). This
abnormal flexibility of the back has its origin in a hypotonie condition
of those muscles which extend from the pelvis to the lower limb, in
an increase of laxity of the eapsule of the hip-joint, and in an
exaggeration of the flexibility of the spinal column itself.

In the upper extremities the consequences of hypotonia of the
museles can be demonstrated in the fascie and joints. When the
apper limb has been affected to a very great degree the fingers can
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easily be distorted and brought into the most ridiculous positions
(Fig. 19). Hypotonia of the flexor gronp which runs from the fore-
arm to the palm sometimes permits of so much hyperextension of the
fingers that they stand at right angles to the back of the hand.

In rarer cases hyperextension is possible in the elbow and shoulder
joints, where likewise the movement of extension is checked only by
impediments of an osseous nature. A short time ago we had an
opportunity of examining a patient who shewed a curious peculiarity

Fic, 19.—HyroroNia oF Haxp axp FINGERS.

of the spinal column which we had never before seen, and which
probably belonged to the same class of case. A medical man, sixty-
five years old, had for upwards of ten years had lancinating pains, con-
traction of the pupils, absence of patellar reflexes ; until the last five
years walking was not interfered with; there was at no time marked
ataxia of the lower limbs. In the course of the last five years the
patient acquired a peculiar prominence of the vertebral spines in the
lumbar region, combined with a feeling of discomfort and weakness in
sitting and standing. In consequence of it the upright poesition and
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walking were almost entirely abandoned ; the patient developed a habii
of leaning forward when sitting; in bed his back was supported by
pillows in a half-sitting position. Gradually it became difficult and
painful to sit up, and the patient kept to his bed. The eclinical
examination shewed all the eardinal symptoms of tabes. In bed
there was very little ataxia and loss of sensation of passive movements
noticed ; the muscular strength was not impaired, and there was only
a slight degree of hypotonia; yet the patient was quite unable to

—

Fia., 20,—HyrotoNia oF THE FLEXor: oF THE Haxp axp FINGERS,

walk, or even change his position in bed without being supported.
When the patient was supported under both arms and told to walk
across the room, his body was bent forward to such a degree that it
was almost in a horizontal position ; the patient reminded one of a
case of paralysis agitans. He could not stand upright. When the
patient was lifted up by the shoulders so that his toes just touched
the ground, his back beeame straight at once ; it also became straight
when the patient was lying down on his back without pillows. The
patient felt no pain in this position, but only a slight sensation of
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tension in the abdominal museles. The abdomen on palpation shewed
that the flanks were both soft, but the reeti muscles were very
prominent and remarkably tense. This tension became less when the
patient was brought into the sitting position. The muscles of the
back were found absolutely normal as far as their strength was con-
cerned. When the patient was sitting up three or four lumbar
vertebrs were so prominent that they formed a veritable gippus: the
spinal column looked like kinked. We have already stated that this
anomaly disappeared when the patient was being suspended or was
lying down ; therefore it can only be due to the weight of the body
pressing on the spinal column; there was no affection of the spinal
column, nor muscular paresis, for his musealar strength was quite
intact. If, however, we suppose that there was hypotonia of the short
ereetor spine muscles at the back, with consequent relaxation of the
ligaments, then we ecan understand why the vertebra become prominent
only when the weight of the body rests upon them. In consequence
of the patient’s habit for many years of bending forward, he had
acquired, from mere inactivity, a permanent shortening of the recti
abdominis museles: these muscles, in turn, had made the ereetion of
the spinal column at first difficult, and ultimately impossible. Such
contractions of muscles, in consequence of the inactivity of their
antagonists, are of frequent oceurrence in tabetics who are confined to
bed. Of what eminently practical importance is the detailed examina-
tion of the muscular system of tabetic patients has been shewn in
this ease ; for it was not ataxia in the lower limbs, as his doctors had
thought, that deprived this patient of his power of walking, but solely
the anomalous condition of the muscles which we have just deseribed.
With a suitable apparatus the patient should be able to commence
walking again.

Slight degrees of hypotonia of the abdominal muscles are fre-
quently found ; we have also seen cases in which the hypotonie eon-
dition of the abdominal museles was such that it was quite impossible
to feel any muscle at all; the intestines seemed to lie immediately
under the skin, and there was marked abdominal ptosis.

These pathological changes in the muscles are absolutely pathog-
nomonie for tabes dorsalis. We have found general, or almost general,
hypotonia only in cases of tabes where the symptoms were such that
there was no doubt as to the correctness of the diagnosis. The
peculiar habit and gait which result from muscular hypotonia are so
characteristic that one can diagnose the disease from this symptom
alone. It is, further, beyond doubt that slight degrees of hypotonia

4
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may be found in the initial, i.e., pre-ataxic, stage of tabes. We
may therefore consider hypotonia an initial symptom of tabes. Con-
tracted pupils, absence of patellar reflexes, and hypotonia of all or
most of the muscles of the lower limb, are often present in cases in
which ataxia has not yet developed.

Besides in tabes, severe typical hypotonia of almost the whole
muscular system may be found in cases of congenital cerebral affections
in children who do not exhibit the typical symptom complex of
Friedreich’s ataxia. In these eases one may find strabismus, nystag-
mus, ataxia of a peeunliar cerebellar kind when lying down, without
changing when the eyes are closed, and without the exaggerated
excursions which give the movements of tabeties a curious “ throwing ™

r “* thrusting ”” character. There is no paresis and no trace of any
loss of cutaneous or articular sensibility.

As the only real eriteria of hypotonia consist in peculiar active and
passive movements which healthy subjects cannot execute at all, the
question arises whether persons whose profession necessitates the per-
formance of excessive movements. such as acrobats, dancers, ete.,
become able, through practice and education of their museles, to per-
form movements whi ; to those observed in hypotonie
persons. As far Ay judge from examining such
persons, this an r is very slight. Only in those who have per-
formed as acrobats orFdaBeerd: since their early childhood has such a
degree of systemytic extension of the muscles and ligaments been pro-
duced that the amyplitdide of their muscular movements equals that of
tabetic subjects. I had oeeasion to examine an English dancer who
since her twelfth year had practised extending her muscles and joints.
This lady was indeed able, not only in prone, but also in sitting
position, to raise her lower limb with extended knee so high that it
touched her face. She could keep the limb in this position apparently
without special effort. As regards the other groups of muscles, she
could with the adductors of the thigh and the quadriceps perform
movements which we have learnt to regard as characteristic of the
hyvpotonia of those muscles. In this case we have to do with an
actual elongation of the muscles, which was produced by systematic
hyperestension of the museles while they were still growing. In
walking and standing the lower limbs shewed no semblance to the
hypotonic condition of tabetic subjects, but appeared to be perfectly
normal as regards the museular and ligamentous tone.

The causes of tabetic hypotonia have been sought for in the loss
of the nerve stimuli which the cells of the anterior horns receive from
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the posterior eolumns. The present state of our knowledge, however,
does not enable us to accept the theory of the reflex origin of the
muscle tone as settled. The fact that often there is no apparent
relationship between the loss of sensibility and the museunlar hypo-
tonia proves that there must be one or more links missing in the
chain of evidence. Further, the question becomes still more compli-
cated by the fact which we have observed in a number of cases—that
marked, nay, even advanced, degrees of hypotonia may exist side by
side with more or less exaggerated tendon reflexes. So had the
patient with congenital cerebellar disease on one oceasion exceedingly
brisk tendon reflexes. Whatever may be the canse of tabetic hypo-
tonia, one thing is certain, namely, that hypotonia of a musele group
does not abolish the tendon reflerves of the muscles.

Some authors have endeavoured to establish a relationship between
the museular tone and ataxia. In all eases of ataxia one finds the
muscular tone diminished; vet one cannot, in the absence of all
parallelism between both phenomena, support the view that ataxia is
caused by the loss of muscular tone. Althongh severe ataxia and
entire absence of hypotonia will scarcely ever be met with, considering
that both are symptoms belonging to an advaneed state of the disease,
there certainly are cases where hypotonia exists without a trace of
ataxia. . Ataxvia, therefore, cannot be caused by loss of muscle tone, but
there iz no doubt but that the ataxia, when combined with hypotonia,
especially in an advanced state, presents a different aspect than where
it exists uncomplicated by hypotonia. The following example will
aerve to illustrate our point. A tabetic patient lying on a eouch or in
bed during examination shews scarcely a trace of ataxia; the sensi-
bility of his joints and museles is almost unimpaired : we should
therefore expect that the patient would be able to walk without diffi-
culty. But this is not the case. We see that the patient walks with
diffieulty, and scarcely manages to keep himself from falling by lean-
ing heavily on a stick. Yet the strength of his muscles is everywhere
normal. He suffers from a very severe degree of hypotonia of the
museles of the knee and hip-joint; his thighs are rotated outwards ;
the knee-joints are hyperextended in a manner which one finds only
in hypotonic cases of tabes; hence the characteristic * frontal”
position of the feet which disturbs the equilibrium of the whole body,
so that the trunk must be bent forward to compensate the position of
the lower limbs. The absence of the normal flexion of the limb in
the knee-joint completely alters the manner of walking, ete. How

shall we call this gait? Ataxie, of course, for we have no other term
f—2
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for it, and because we habitually call ataxic in tabes all motor dis-
turbances if paresis and arthropathic changes are absent. The fact
that, in spite of only slight loss of sensibility, we find such considerable
impairment of loeomotion proves the enormous importance which
hypotonia possesses among the clinical symptoms of tabes, and I have
no doubt that the perfectly legitimate resistance that some prominent
neurologists have offered against the theory which explains ataxia by
the loss of semsation would have been removed if the modifying
influence exercised by the hypotonia on the amount and type of ataxia
had in each case of tabetic ataxia been thoroughly understood. Those
instances of the apparent incongruence between the intensity of the
loss of sensation and of ataxia would thus have received a satisfactory
explanation.

If the muscular tone is a reflex, hypotonia must necessarily be
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brought into connection with changes in the centripetal parts of the
spinal cord. A more precise localization is as yet impossible. We
know that the spinal reflexes are not all dependent on the same
organ : muscle tone, entaneous and tendon reflexes, may, as we now
know, be affected differently and independently of one another. There
is no direct relationship between the loss of muscular sensibility and
museular hypotonia. We have seen, further, that when this symptom
is a constant companion of tabes dorsalis that it is also found in
cerebellar, and most probably also quadrigeminal, disorders. For the
present we must be satisfied with the belief that hypotonia is pro-
duced by a morbid change in cer tain reflex mechanisms which in their
turn are influenced by centres situated higher up in the central nervous
system.

The symptoms of hypotonia become prominent only during active
or passive movements, but there are other anomalies of the muscles
in tabes which are visible while the limbs are at rest. The museles
of tabetic patients have a tendeney of very imperfectly resisting the
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weight of the limbs. One of the most common instances of this
tendency is presented by the position of the feet in dorsal flexion,
although there is no loss of muscular strength. The rotation of the

Frg. 934, — ALTERATION OF Fic. 22p—NoruaL PosTURE.
Posroke 18 CoONSEQUENCE OF
Hyroroxia oF THE KNEE-JOINT.

thighs outwards to such a degree that the whole length of the outer
edge of the foot rests upon the couch, the tendency when sitting to
let the knees fall outwards, are other examples of this very frequent
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symptom. In healthy persons one never finds these conditions, and
it is probable that they are only another expression of hypotonia. In
cases of tabetic paresis of the abducens muscles the eye is fixed in a
position which does not correspond to the intensity of the paresis;
even when the paresis of the abducens musecle is only very slight, the
eye is frequently rotated inward much beyond the middle line of the
orbit, although voluntary outward rotation has only slightly been
impaired. This peculiar and not infrequent symptom may have its
origin in a hypotonic condition of the external rectus muscle, in con-
sequence of which the internal rectus is able to pull the eye over to
its side. It is a moot point whether the paresis of the vocal cords
which is often noticed during the initial stage of tabes is due to
hypotonia of certain laryngeal museles or not. The following case
furnished an interesting example of this kind: A town-crier who
suffered from incipient tabes dorsalis was much troubled by difficulty of
breathing, which was eaused by ehanges in the muscles of the glottis.
His breathing became so bad that tracheotomy had to be performed :
vet the museles of the larynx followed promptly the voluntary impulses
of the patient, who could shout and speak with a loud voice as his
profession demanded, in spite of this impediment fo respiration.
With regard to the bladder troubles of the tabetie, it is impossible, of
eourse, to distinguish whether they are caused by loss of sensibility or
by hypotonia, or by both. That here, too, reflexes have been lost is
out of the question, but we cannot, in the absence of positive proof,
accept the theory that the bladder troubles are the consequence of a
lesion of motor centres in the spinal cord.

THE INFLUENCE OF HYPOTONIA ON THE ATTITUDE OF THE
BODY.

The modifieation of the ereet attitude of the body in consequence
of the loss of museular tone, is produced by the resulting pliancy of
the joints. The outward rotation of the thighs has a greater effect
on the erect attitude than the inward rotation; but the greatest
influence is exercised by the hyperextension of the knees and the
changes that take place in the ligaments of the spinal eolumn. We
know that the maintenance of the equilibrium of the body in the
erect attitude is chiefly the funetion of the trunk. Any change in the
position of the lower limbs is accompanied by a corresponding change
in the attitude of the trunk. It is therefore obvious that any change
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from the normal slightly flexed condition of the knee-joint to a state
of extension must be followed by a bending forward of the trunk, in
order to maintain the equilibrium. Figs. 224, 23, 25, 26 give a very
good idea of the influence of the knee-joint on the erect attitude.
Figs. 28 and 24, which refer to one and the same patient, shew
that the changes need not necessarily attack both knees to the same
degree. The most advanced
states of hypotonia of the
kknee-joint are of course accom-
panied by a corresponding
change in the attitude of the
trunk (Fig. 24). These static
changes naturally become
more prominent when the
patients try to walk, for not
only do the lower limbs lose
their stability in econsequence
of the pliancy of the joints,
but the trunk has to be forced
into most awkward positions
in order to maintain the dis-
turbed equilibrium. This in-
timate relationship between
a hypotonic condition of the
knee-joints and the attitude
of the trunk explains why, in FiG. 29.—ADVAXCED STATE oF HYPOTONIA
one and the same patient, one oF THE Hip-JoINTs.
very often finds a relatively
slight amount of ataxia while he is lying down, give way to great
difficulty of locomotion as soon as he tries to walk by himself. Hypo-
tonia of the hip-joints allows of excessive bending-forward movements
of the trunk (Figs. 27, 28, 29). Fig. 29 shews that a very advanced
state of hypotonia of the hip-joint may be accompanied by a very
moderate hypotonia of the knees.

THE IMPORTANCE OF HYPOTONIA FROM THE POINT OF
DIFFERENTIAL DIAGNOSIS.

There is no doubt that all stages of tabes may be complicated by
muscular hypotonia. The intensity and extent of hypotonia is not
in direct proportion to the loss of sensation or coordination, although
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it may be generally correct to say that severe hypotonia is in most
cases combined with severe loss of coordination. With the exception
of cases of tabes dorsalis, the author has met with severe universal
muscular hypotonia only in cases of congenital malformation of the
cerebellum. In the cases of congenital cerebellar malformation which
came to the notice of the author, he found general muscular hypotonia,
but the museular strength and sensibility was intact, and there was
present a kind of motor disturbance which is sometimes confounded
with tabetic ataxia, but which differs from it in every detail, such as
staggering movements which are not influenced by closing the eyes,
and so on. The tendon reflexes are sometimes exaggerated, some-
times normal, or even absent. In Friedreich’s ataxia, in the purest
types of which one never misses loss of cutaneous sensibility and
orientation, the diminution of the museunlar tone was much less
marked than in the eerebellar affections mentioned above.

Fig. 180 shews a boy, ten years old, who in standing exhibits all
characteristic symptoms of muscular hypotonia. He was enabled to
stand by himself only after some orthopmdic appliance had been made
for him (Fig. 181). A lesser degree of hypotonia was found in a case
of syringo-myelia with tabetic symptoms, and in a case of tubercle of
the corpus quadrigeminum (autopsy). In cases of cerebral disease or
of peripheral neuritis with complete atrophy of the muscles, however,
hypotonia could not be detected after the restitution of the museles had
commenced ; nor could it be found in other chronic systemic affections
of the spinal cord. It is doubtful whether muscular hypotonia is
present in transverse lesions of the cord. Museular hypotonia is a
constant symptom of tabes, and serves to recognise the early stage
of the disease, as well as to differentiate between it and other
affections, like peripheral neuritis, hysteria, ete. Anatomically,
hypotonia must be conneeted with lesions of the centripetal organs
of the spinal cord, or the large ganglia of the brain and cerebellum,
but it has not yet been possible to localize the seat of the lesion.
Its independence from the loss of sensation and the tendon re-
flexes does not allow us to consider it to be the result of a lesion in
one of the reflex ares.

THE RELATION BETWEEN LO0SS OF SENSIBILITY AND ATAXIA.

We have seen that it is possible to prove the loss of normal sensi-
bility to passive movements in the joints even in cases in which the
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ataxia is only very slight; we shall now have to answer the question
whether in tabes dorsalis one may find loss of sensibility without ataxia.
[f the cases are examined according to the principles that have heen
developed in a previous chapter, the number of cases in which one
finds loss of sensation in the joints coupled with absolutely normal
coordination will be reduced to a minimum. These few cases are
in the pre-ataxic stage, and are explained by the general economy
of the body ; the loss of sensibility is only a slight one, and can only
be ascertained by the most careful examination; it must, of course,
have reached a certain intensity. before it ean visibly influence coordina-
tion. We know that slight diminution of sensibility to passive move-
ments may be compensated by increased innervation of the museles
m the neighbourhood. It is also easy to understand that in those
joints which are of only a very slight or of no importance for the
coordination of movements the sensibility may undergo diminution
without the coordination of the limb being in the least affected thereby.
buch joints are the joints of the toes; in them the first changes of
sensation take place, but the movements of the toes are not in any way
visibly impaired by them. The excursions of their movements are very
short, the movements take place round one axis, so that a moderate
degree of loss of sensation may exist without any visible influence on
coordination. The same degrees of loss of sensation which passes
unnoticed when confined to toes and ankles would, of course, produce
most lamentable incoordination in the wrist and finger-joints. The
compensation is produced by increased contraction of the muscles
surrounding the joint, for in a joint sensibility to active contractions
suffers much later than sensibility to passive contractions. At first
this inerease of innervation will be scarcely noticeable; later it makes
itself felt in a certain stiffness of the joint. This stiffness should
already be looked upon as a symptom of ineoordination, however little
ataxic 1t may appear to the observer. Little by little all manner of
manceuvres are made use of, such as rubbing the toes on the ground
and so on, in order to make up for the loss of sensibility. The eye
plays a most important part in this respect, and, conversely, the
elimination of the control of the movements by the eye is one of the
first means of detecting even the slightest incoordination. There has
never yet heen seen a case of tabes with appreciable loss of sensation
in the joints and museles in which incoordination had not also been
observed. Very rarvely can organic diseases of a non-tabetic nature
be utilized for the elucidation of this question, because those cases
only are of value here which exhibit intact muscular strength coupled
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with partial or total loss of articular and muscular sensibility. In a
case of Brown-Seéquard’s, unilateral transverse lesion of the spinal cord
produced by a stab with a knife, reduced. cutaneous sensibility was
found in the one leg and diminution of orientation in the other,
without paresis, but slight ataxia, which was increased when the
patient shut his eyes.

For the purpose of establishing the fact that the loss of sensibility
1s directly proportionate to the loss of coordination, it is necessary to
examine the joints one by one with the patient either sitting or lying
down. The greater the loss of sensibility in a joint, the greater will be
the ataria in that joint; this ean be best proved by comparing identical
joints in a number of patients : but this proportionality can be found
in one and the same patient even, for as a rule the symmetrical
joints ave not affected to the same degree. It is not at all difficult to
shew that the leg or arm the sensibility of which is more affected is
also more ataxie, both as to its funetion as a whole as well as to that
of every single joint.

With regard to the faculty of locomotion, it 1s necessary to remember
that locomotion is a most complicated funetion of the human body,
and that its impairment, although it is caused by tabes, is not entirely
due to the loss of coordinated movements; there is, for instance,
museular hypotonia, flaceidity and relaxation of the capsules of the
joints, which considerably modify and diminish the ability of walking.
The flail-like condition of the capsules is the resnlt of the weight of
the limbs ; if the ankle-joints are affected, the patients are in constant

.danger of falling through the foot turning over, and if the knee and
hip joints are attacked the stability of the body is upset altogether.
In walking and standing the sensibility of the skin of the sole of the
foot is of great importance. If there is mueh loss of sensibility,
standing becomes almost a thing of impossibility. Very instructive
are those cases in which the greatest loss of sensibility, and conse-
quently of coordination, is confined to the hip-joints and the lower
end of the vertebral eolumn. The patients shew genuine ataxia of
the trunk, which sways to and fro in severe cases, even in sitting ;
when the eyes are shut these swaying movements become so excessive
that the patient threatens to fall from the chair. This type of ataxia
is often combined with hypotonia of the muscles of the spinal column.
When the ataxia of the trunk becomes severe, the patients are obliged
to keep to the bed. It is this class of case which at the first glance
seems to furnish an argument against the theory that the incoordina-
tion is the result of the loss of sensibility ; the eareful observer, how-
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ever, will not allow himself to be misled by the apparent freedom of
the legs from ataxia, and will look for the cause of the ataxia of the
trunk in the hip-joints and the joints of the lumbar vertebrz.

THEORY OF TABETIC ATAXIA.

Our arguments, so far, have shewn that the ‘‘ centre " theory of
ataxia is absolutely untenable, and that those who pin their faith
upon the ““ sensory” theory have had to leave a number of objections
unanswered. Such objections were the disproportion between loss of
sensation and loss of locomotion, the existence of loss of sensation
without ataxia, and so on. In reality, the supporters of the theory
asserting loss of sensation as the cause of ataxia used only one elinical
argument, namely, that loss of sensation was present in every case of
ataxia. That this axiom did not meet with universal acceptance is
largely due to the fact that the examinations of the patients had not
been conducted with the necessary precision. When Goldscheider,
for instance, says that hypotonia has nothing to do with ataxia, he is
absolutely right, and we entirely agree with him so far; but he
entirely neglects that the locomotion of the tabetic and the exaggerated
excursions of the limbs are dependent not only on the ataxia, buf also
on the hypotonie condition of the muscles and joints.

An analysis of the laws that govern the coordination of the
movements shewed that the continued and uninterrupted intervention
of sensory impressions which come from objects around us, as well as
from moving parts of our body, take an indispensable part in the pro-
duetion of coordination. These sensory impressions are not only
necessary for the aequisition of new movements, but are absolutely
necessary for the performance of movements that have already been
acquired. Without them suitable—that is, coordinated—movements
are impossible. We have further seen that our relations to the
external world are chiefly based on the sensibility of our skin, and
those to the limbs of our body depend on the sensibility of joints and
musecles. It follows, therefore, of necessity that impairment or loss
of the sensibility of the skin, joints, and museles causes motor dis-
turbances. Irb, who for well-known reasons could not accept the
theory that loss of sensation was the cause of ataxia, nevertheless
considered it plansible that the loss of sensation has a great influence
on the movements of the joints, whether it be at their commencement
or for the purpose of ascertaining the position of the limbs ; but he
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believes that the coordination proper, or the so-called ** narrower "
coordination, is an exclusively central function. The dualism thus
ereated may be easily overcome if we remember that we perceive the
limbs of our body as objects of the external world, and that their
various conditions are transmiited to the eentral nervous system by
means of sensory impressions in the same way as if they belonged
to the world outside. This applies to any given phase in the course
of & movement in the same manner as to the passage from a state
of rest to a state of motion. The necessary accuracy and gradua-
tion of the sensory impressions for every single phase of a coordinate
movement could impossibly be furnished by the sensory qualities of
the skin. Different conditions prevail as regards the muscular and
articular systems. Here we can prove experimentally the existence of
an extraordinary fineness of sensation to passive, and a still finer
sensation to active, movements, which malkes it possible that each
phase of the movement is brought to the knowledge of the sensitive
organ.

This theory enables us to explain, from one principle, all the
anomalies of the voluntary movements which we observe in the non-
paralyzed and not weakened muscles of the tabetic. During the
so-called pre-ataxie stage the stiff gait and the abnormal tension of the
muscles during movements is due not only to the hypotonia that is
developing, but also to a loss of articular sensibility which is com-
pensated by an exaggerated contraction of the muscles which are
attacked much later, so that by this means sensation of the position of
the limbs is produced sufficiently. Whenever a tabetic shews a certain
stiffness of the legs in walking as the only symptom of locomotor dis-
turbance, one is always certain to find a ehange in the sensibility of the
joints and intactness of the muscular sensibility. In the early stage
of ataxia the combination of exaggerated museular contractions and
superintendence of the limbs by the eyes is always sufficient to com-
pensate the loss of sensibility. When the eyes are shut the ataxia
becomes prominent. The exaggerated excursions of the limbs and
the disproportionately large amount of muscular work which charac-
terize tabetic ataxia prove that one is at least partly justified in
believing ataxia to be a reaction produced by the loss of sensibility,
for it is not absolutely necessary for ataxia to be accompanied by
excess of muscular work ; nay, incoordination may be due also to a
diminution of the normal excursions and power of the muscles, while
the diminution of sensibility of necessity requires inereased work and
excessive excursions on the part of the museles.
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The theory which bases tabetic ataxia on the loss of sensation
helps somewhat to explain the so-called paralytic stage of locomotor
ataxia. We cannot agree with those who believe that the paralytic
stage is caused by a complication of tabes with a lesion of the motor
portion of the spinal cord or of peripheral nerves, becanse we have
no post-mortem evidence, and, secondly, because in some cases it is
possible to eonvert the paralysis into simple ataxia. We are rather
inelined to seek the cause of the paralytic stage of tabes in the anmes-
thesia of the skin, joints and museles, which is a constant symptom in
this stage of the disease.

The theory deserves careful attention, that the performance of a
voluntary movement by a certain group of muscles demands not only
central innervation and integritv of the motor tract, but also the
existence of a certain amount of sensibility of the musele itself.
According to it, anwmsthetic muscles cannot be made to contract
voluntarily ; applied to our theory of ataxia, it means that partial
loss of sensibility produces ataxia, total loss paralysis. From a
functional point of view, it is indeed more probable that the possibility
of prompt innervation of a certain group of m uscles depends on the
reception of centripetal stimuli from this group, rather than that the
central nervous system should at any given moment and quite mnde-
pendently have the whole scale of muscles at its command. Experi-
ments made by Sherington, Korniloff and Hering, who severed the
posterior roots so that total anmsthesia of the limbs was the result,
shewed that the anwmsthetic limbs were also paralyzed.

Of great practical and theoretical interest is the observation which
is pretty frequently made in tabetic patients, namely, that they forget
the proper sequence of certain movements. The first movement, for
instance, which a healthy person would make who wanted to get up
from a chair would be to draw back his legs. The ataxic who does not
remember this most necessary initial movement often makes hard but
fruitless efforts to get up from the chair, until he is reminded that
he ought first to draw back his legs. Another similar symptom is that
tabetics often make great efforts to bring one leg before the other, hut
they do not succeed, simply because they forget to shift the balance
over to the other leg, a movement which healthy people perform
automatically. This anomaly plays a most important part in the
locomotor disturbances of tabes, and is no doubt connected with
the loss of sensibility. If we observe these patients at the per-
formance of certain movements which healthy people make auto-
matically, such as going up or down stairs, we find that if they are at
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all able to execute the movements, they behave all alike in doing so.
Their movements shew only one constituent of * ataxia,” namely,
increased muscular tension ; they appear to be identical with the
“ cautious ” movements of healthy persons walking on unsafe ground
or in darkness. These * cautious” movements of the tabetic must
be classified as incoordinate movements, for they appear quite un-
suitable if compared with the movements of a healthy subject who
has the same task to perform. But this analogy with the cautious
movement of a healthy subject on dangerous ground lets the move-
ments of the tabetic appear as a proper reaction to certain motor
disturbances ; they suit his purpose because they enable him, in spite
of his loss of sensibility, which alters his relation to the outer world
and his own limbs, to walk up or down stairs. We can similarly
regard every ataxic movement in tabes as a reaction to the loss of
eutaneous, musenlar and artieular sensation. By inereasing the foree
of the eontractions of his muscles and the excursions and celerity of
his artieular movements the patient uses the means which he finds
at his disposition for the partial replacement of the loss of sensibility
which interferes so much with his locomotion.

The influence of the optic sense on the incoordination is easy to
explain. The intimate relations between an optic impression and the
corresponding innervation are a matter of daily experience with us.
We know, further, also from experience, that the control of our move-
ments by the eye becomes more or less superfluous as regards the
prompiness of such movements, if we receive other ““ local ™ reports
from the skin, musecles, joints, ete., which inform our eentral nervous
system as to the relation of ourselves and of our limbs respectively to
the objects of the outer world. .If, however, sensation has been
partially or absolutely lost, the control of the movements by the eye
becomes absolutely necessary, especially as the limbs behave towards
the impulse of the will as if they did not belong to the same body.
There is no difference in principle between the manner in which the
hand of a healthy person seeks an object in a dark room and that in
which the leg of a tabetic tries to exeeute its movements.

Every ataxic movement becomes still more ataxic as soon as its
control by the eye ceases. This is an axiom to which there is no
exception, and which is entirely due to loss of sensibility. The
so-called Rhomberg's sign is only one instance of this general rule.
Standing is a complicated feat of coordination which must become
unsafe if the sensibility of the various parts of the body becomes
impaired, and the deficiency thus created is not made up by ocular

]
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control. When Rhomberg's sign is present, the sensibility of the
motor apparatus or of the skin of the soles of the feet will always he
found impaired. The intensity of the symptom depends entirely on
the amount of the deficiency of sensation. A few cases have been
reported in which blind tabetics shewed Rhomberg's sign whenever
they shut their eyes. We have never met with such a case, and are
unable to give an explanation, unless it be that these patients still
had some perception of light. We shall see later that the good results
obtained by the treatment of tabes by means of systematic exercises
have given new support to the theory which holds that ataxia is
caused by loss of sensation. These good results eannot be explained
from any other point of view.



[I. SPECIAL PART.

Tue most important characteristic of the nervous substance is its
ability of being exercised—that is, of reproducing in a peculiar manner
impressions, or, more generally speaking, states of innervation which
it had already undergone a great many times. The ability of preserving
received 1mpressions or former conditions, be they mental associative
functions or motor stimali, is the necessary presumption of normal
life. Of course, we do not know what modifications of its structure
the nervous matter has to undergo when it has to learn a new
language, or to associate new movements, such as playing the piano,
for instance; but we know the premises under which such a modifi-
cation must take place. Three things are necessary to enable us to
learn something new : its apperception must be precise, the attention
of the mind must be concentrated upon it, and the mental impression
it produces must be frequently repeated. Any action which has
been acquired or developed under the above-mentioned eonditions
becomes so thoroughly combined with the voluntary impulse that it is
reproduced without that peculiar sensation of exertion which is
attached to every action that is unfamiliar to us; so that it appears
as if the will-power of which the econcomitant feeling of exertion is our
only index, did not intervene at all—a supposition which is psycho-
logically impossible. A movement which has been * learnt '’ possesses
besides that continually decreasing feeling of exertion this peculiarity
that it can be repeated quickly and with precision—that is, without
visible intervals between its various phases.

THE PRACTICE OF MOVEMENTS.

We have seen that in order to ““learn " a movement it is required
that the motor stimulus be repeated, and that the attention of the
mind be directed to it. At first the movement is accompanied by
& more or less prominent sensation of museular fatigue, which
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decreases as the movement becomes more familiar. Further, one
notices at the beginning of the practice movements which are abso-
lutely useless, because they are quite outside the purpose for which
the movements are intended:; these useless movements disappear
after a time. This sensation of fatizue and those useless move-
ments shew that at the beginning of the practice of new movements
the work of the muscles is exaggerated, that they contract with un-
necessary force, and call into play museles which not only have
nothing to do with the intended movement, but even impede and
distort it. Hence we must conclude that under the influence of that
complicated function which we call museular practice a selection
takes place of the muscles and amplitudes of contraction that are
most suited for the purpose. Under the influence of practice the
parts of those musecles which form an anatomical nmt become more
independent. Thus, we know that in learning to play the piano
the various muscles which form the common extensor musecle of the
fingers become independent of one another, so that each individual
finger may be extended promptly and without exertion, and that the
wrist-joint learns to move alone and independently of other joints; in
singing the muscles of the larynx do not only become independent of
the respiratory movements, but also of the museles of the pharynx.
The result of the practice of movements, therefore, is that various
component parts of the groups of museles which form an anatomical
and physiological entity become so emanecipated from each other that
each individual musecle becomes perfectly independent. The exertion
necessary for the production of the movement, and the duration of it,
is, therefore, nothing else but the visible expression of the battle
hetween the tendency of physiologically allied muscles to collaborate
whenever one of them is called into play, and their emancipation
from this collaboration in the interest of an intended specific move-
ment. The marvellous performances of jugglers and acrobats, which
are the result of an exceedingly subtle combination of the most varied
muscles, shew to what perfection this dissociation of originally com-
bined groups of muscles can be brought.

When a new combination of museular contractions is being
acquired, the sensory impressions which are received from the joints
and museles of our extremities and from the objects with which they
come into contact are rearranged or eliminated, as the ease may be.
In the case of muscular contractions requiring the perception of
minute tactile impressions, as in many fine handierafts, or in esti-
mating the resistance of the keys of the piano or of the strings of
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the violin, the acquisition of such fine museular movements is made
possible by that characteristic quality of the nervous system to
accumulate the impressions produced by the frequent repetition of
minute stimuli until their collective intensity equals that of a stronger
but less frequent stimulus. It would be wrong to suppose that those
persons who, like the blind, when reading have naturally to rely on
the differentiation of minute tactile impressions, really acquire an
objectively greater acuity of tactile perception; in reality, the
precision with which they perform the required movements is the
result of long-continued practice by which the eentral nervous system
has learnt to be satisfied with an oft-repeated minimum of tactile
Impressions.

EXERCISE AS A MEANS OF COMPENSATING LOSS OF CO-
ORDINATION.

The treatment of tabetic ataxia is based upon the edueation of the
central nervous system by means of repeated exercises, whereby it
is enabled to receive sufficiently distant stimuli from the hmbs as to
their position and so on, although the available quantity of sensation
is rather small. It is necessary, of course, that the movements be
attempted and carried out repeatedly and with great attention. Repeti-
tion enables the central nervous system to differentiate stimuli of
minute intensity ; its sensibility becomes so great that often repeated
slight stimuli act on it with the same force as rarer but much stronger
impressions.  Theoretically, the transformation of an ataxic move-
ment into a normal movement takes place in tabetic subjects according
to the same laws as the acquisition in healthy persons of a complicated
movement which aequires the differentiation of tactile impressions of
minute strength. A certain minimum of sensation, however, is
absolutely indispensable ; complete anwsthesia precludes the applica-
tion of the treatment by exercise, but, fortunately, such cases are very
ravely, if at all, met with. The greater the loss of sensation, the
longer and the more difficult will be the treatment, and the more
uncertain the result. Soon after the publication of the author’s
method several writers declared that it was only applicable to cases
where the sensibility of the museles and joints was still intact; but
this view eannot be accepted for two reasons: first, because tabetic
ataxia is always combined with more or less marked loss of sensibility
of the joints and muscles, and, secondly, because in many cases
observed by the author and Hirschberg, splendid results had been
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obtained by the exercise treatment, although therve was an crtreme degree
of loss of muscular and artiendar senstbility.

Actual improvement of the sensibility of the skin through exercise
treatment was first deseribed by Bechterew and Ostankof; such cases
are rare, however. One constantly meets with a marked improve-
ment of orientation, so that the patients declare spontaneously that
they are now able, without looking, to define the position which their
lower limbs occupy in bed. Pressure is also better felt, so that in
standing, e.g., the patients feel, or feel more distinetly, the pressure
which the hard ground exercises on their soles. Attempts to increase
or aceelerate the improvement of co-ordination by means of aural or
ocular impressions which the patient receives during his exercises
have had no practical result.

The prineipal thing to do in this treatment is to find ount for each
limb the kind of exercise which is most apt to compensate the loss of
sensation. As a rule, it is essential that the sensibility should not
have been reduced below a eertain minimum; but in some speeial
cases an almost complete cuve has been effected, although at the beginning
of the exvercises the residue of sensibility was almost nil.  Sueh patients
are obliged to follow the movements of their body and their limbs
with the greatest attention; they fall down immediately they shut
their eyes. One of the most interesting examples of this class of case
was furnished by a patient who began his treatment with an ataxia
so severe that he could not move out of his arm-chair. He was a
man of most extraordinary will-power, who at once entered npon the
treatment with the greatest determination, and who followed each
movement of his limbs or body with the elosest attention. After eight
months’ treatment he went home perfectly cured. He had even learnt
to walk down the stairs backwards, and without the help of a stick.
But he eould not dispense with the control of the eyes; he fell down
as soon as he tried to shut them. If the loss of sensation has not been
so great as to reduce the residue of sensibility below a certain minimum,
one usually succeeds in teaching the patient to stand or walk with his
eves closed ; but the movements will always be more undecided than
when they are made under the control of the eyes. We have no
means of defining the minimum quantity of sensation which is neces-
sary for produeing a good result ; but it is sufficient if the patient has
a vague sensation of the active or passive movements which are per-
formed by his limbs. If the patient has a strong will and is able to
give elose and continued attention to the task he has to perform—a
faculty which is much rarer than is commonly supposed—the result
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of the treatment will be excellent, with that unavoidable exception that
the patient must keep his eye on his movements, as it were. Such
patients are able, when lying on the back, to carry out movements
with perfect coordination, and when walking they walk perfectly well
with the single exception that there is more or less hypotonia and
curving backwards of the knees, or outward rotation of the thighs.

All healthy persons move their limbs with a certain amount of
steadiness and precision. Tabetics who have undergone the exercise
treatment and have lost their ataxia shew no obvious differences from
the normal state, as long as their attention is not called away from
the task they are just performing; but they shew a great deal of
hesitation and indecision when their attention is directed to some-
thing else. In such cases all depends on their determination and
endurance ; they must continue carefully and persistently to superin-
tend their own movements for many months after their discharge,
lest they will quickly return to their former ataxia; for this reason
it is better for patients whose initiative and will-power is weak to
remain in the sanatorium for some months after the treatment proper
has been concluded, until they have completely mastered their daily
task and have acquired the habit of continuous and painstaking super-
vision of every detail of their movements. If the exercises are
practised daily with the same attention, the movements continue to
gain precision.

Before we proceed to deseribe in detail the various exercises, we
must discuss the mechanism of the movements of the body, for the
correct diagnosis of the various tabetic anomalies of movement and
the prognosis depend on our knowledge of the movements of the
human body and the laws regulating them

THE MECHANISM OF THE MOVEMENTS OF THE HUMAN BODY.

In standing the body rests on two cylindrical supports ; the
trunk, head and upper limbs are kept in the equilibrium by reason of
their position above the lower limbs, which in turn are kept in the
equilibrium by the evenly distributed weight of the body. That this
is 8o is proved by our ability of standing on one leg only. The dis-
tribution of the weight of the body so that it keeps its balance above
the lower limbs is produced by the muscles, which by their confrac-
tion not only shift their own centre of gravity, but also rearrange
the position of the various parts of the skeleton to one another.
The axes round which this redistribution of the weight of the body
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takes place lie in the joints. The feet and the spinal eolumn possess
many and variously situated joints of small amplitude, which are
arranged in groups and joined together by numerous fibrous bands.
This multitude of joints insures precise and quick adaptation of the
centre of gravitation ; it alone produces that ability of safe and quick
equilibration of the body which makes walking possible. The
antagonism of the muscles, ligaments and fasci® of the joints and
muscles acts as a moderating and correcting influence. The erect
habit of the human body depends entirely on active museunlar con-
tractions ; it is impossible permanently to poise a dead body on
its legs.

Without this elaborate system of segmentation, nohe of the multi-
farious movements of the body could be exeeuted. This advantage,
however, becomes at once a disadvantage if the prompt co-operation
of the mnsecles is disturbed in consequence of some morbid change.
Then the great mobility of the body has a disastrous effect on loco-
motion, for the greater the number of the parts, the less stable is
the equilibrium. The muscles make a certain number of joints im-
movable for a time, while they are not immediately wanted. This
antomatic reduction of the number of supple joints produces the stifi-
ness of the back and gait which characterizes tabetic patients, even
when they do not suffer from museunlar spasms. This is chiefly the
case in the beginning of the disease, when the quality of the action
of the muscles is as yet intaet, but the precision of the movements
begins to be impaired. We have called this symptom the pseudo-
spastic gait of the tabetic. It explains why at the early stage of the
disease the patient complains of becoming easily tired.

It is necessary now to discuss more fully the action and influence
of the mobile segments on the various movements of the body.

1. The Foot.—In standing erect with the feet parallel and in
apposition, the line of gravity of the body descends somewhat in front
of the heels. The greatest weight, therefore, rests on the heels,
where the epidermis, even in the newly born, is thicker than in any
other part of the body. The length of the foot makes it possible to
transfer the centre of gravity to more anterior parts of the foot, as
is done in bending forward. The portion of the foot between the heel
and the ball of the great toe is concave, and does not rest on the
floor ; when the body is bent forward, the weight of the body rests on
the balls of the great toes. In extreme degrees of anteflexion of the
trunlk, the heel is raised from the ground, the foot rests on the toes
alone, and is supported in this position chiefly by the great toes.
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Compared with the solid bony support which the heel affords, the
toes can give but uncertain hold. In order to bring the line of gravity
as close to the heels as possible, while the body is being bent forward
to an extreme degree, the thighs and legs are curved backwards as
much as possible; but from anatomical reasons this compensatory
curving backwards can
take place only within
very moderate limits,
and it is entirely absent |
when the body and lower |
limbs are being held
stiff and extended, while
the anteflexion takes

place in the ankle- | Il
}

joints. In this case the
centre of gravity is at
once shifted forward
into the neighbourhood

of the ball of the foot, )

and the heels are pas- "4

strely lifted off the = qti-
ground. The ankle- : I g .

joint itself would allow : :
of a very wide range | _ ' -
of forward movement _ A
without necessitating the %, 8 —Nowsse, Boox wext Fomwsas
heels to be raised, but GRAVITY.
the law of gravitation
does not permit the transference of the line of gravity beyond the
supporting base. Bending backwards is possible only within very
narvow limits, and is impossible when the body and lower limbs are
being held stiff and extended, as in this ease the centre of gravity would
at once fall beyond the supporting base. To enable any bending
backwards of the body, the knees and hip-joints must perform com-
pensatory movements by which the centre of gravity is again brought
within the area of the heels. The spinal column itself allows of very
little extension, and a special arrangement of ligaments makes it
next to impossible in ereet position to bend the Dbody backwards
by trying to overextend the hip-joint.

2. The Knee-joint.—Normally, when a man stands erect, the knee-
joint is slightly hyperextended ; when his attitude is more careless,
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the knee is slightly flexed (Fig. 22r). This attitude is partly due to
the extension of the flexor museles, which are inserted into the tendo
Achillis, and which, in consequence of their tone, are shorter than
the added lengths of the bones which they cover. The more this
group of muscles is extended, the greater
is their tendency to produce flexion of
the knee-joint. This happens whenever
the ankle-joint is dorso-flexed, as is the
case in walking. The flexion of the
knee-joint is of great importance to the
organism, as it helps to diminish and
modify the series of upward pushes
which- the body receives in walking or
running ; when the weight of the trunk
is transferred from one leg to the other,
the bent knee, acting like a spring, pre-
vents any violent contact between the
articular surfaces, and thus produces
that elasticity which characterizes the
natural gait. Without it, walking for
any length of time would be absolutely
unendurable. In jumping the Lnees are
naturally lept bent when the ground is
touched. People who have to stand for
many hours or have to carry heavy
loads always keep their knees more or
less bent; the angle of flexion depends on
the weight which the legs have to carry.
et B This flexion of the knee-joint, which in
‘16, 33.—NorMaL. RELATION e .
oF THE PeErPexDICULAR To & Way musbt be regarded as a protective
THE Boby 1x Erect PosTURE.  1measure, 18 not a Junction of the will,
but of anatomical conditions. Thus, the
excursions of joints are not solely determined by the shape of the
articular surfaces of the bones and the length of the eapsules, but
also, and that to a very large degree, by the tone of the muscles.
Flexion of the knee-joint is nearly always associated with flexion of
the hip-joint. We have shewn in the chapter on hypotonia to what
large extent the flexion of the hip-joint depends on the bending of
the knee.
3. The Hip-joint.—Fig. 3 shews that normally the thigh can
be freely flexed upon the pelvis only when the knee-joint is being




Mechanism of the Movements of the Human Body 75

flexed at the same time. When standing erect the lower limb
can be raised beyond a certain angle only when the knee is being
bent as well ; otherwise the movement in the hip-joint is very
limited (Fig. 84). The importance of the flexion of these two

joints together for locomotion is _

obvious. The hip-joint possesses
a powerful ligamentous appara-

tus which fixes it in position,
and it is further limited in the
performance of excessive move-
ments by the massive muscles
which surround it ; the lateral
movements of the joint are
limited by the tone of the ad-
ductors; from anatomical reasons
the backward movement of the
hip-joint is very limited indeed,
and can only take place when
combined with plantar flexion of
the foot.

4. Standing on One Leg.—
This movement, which is of
supreme 1mportance for safe
locomotion, depends on the
ability of transferring for a short
time the whole weight of the body
on to one leg, and on the mobility
of the foot in the ankle and ball
joints, whereby the centre of ; . 5
gravity can be shifted quickly. Flf”dh:‘:]:::l:if”“If;f“;:l‘pTJ;HY:::'
In standing on one leg the body  TexDED.
leans over to the side of the
supporting limb, and the foot makes slight oscillating movements.
At each step during walking the body rests for a moment on one
leg, but it immediately afterwards begins to let itself fall over, and
on to the other leg. Healthy subjects have no difficulty in supporting
themselves on one leg, and in keeping the thigh, leg and foot of
the other limb flexed at right angles (Fig. 85). But the slightest un-
certainty as to the firmness of the base lets these angles become obtuse,
especially with regard to the hip-joint. Such persons flex the hip-
joint very little, but bend the knee-joint the more (Fig. 86). The
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result is an abnormal but very constant attitude, which has a con-
siderable diagnostic value, because 1t is a very early symptom n
tabes dorsalis, and appears long before the loss of coordination
becomes obvious. We have seen
that the maintenance of the equili-
brium in the various positions which
the body oceupies in the course of
the routine work of the day de-
pends chiefly on the aceuracy with

Fic. 35.—NorMAL. STANDING ON Fic. 36.—Becissisg Tases Dog.
Oxe LEc. SALIE, STANDING 0N ONE LEG.
which the trunk adapts itself to the various changes of its position.
If the lower limb is lifted up, the body must be bent backwards to
compensate the forward movement of the centre of gravitation ; if the
leg only be bent upon the thigh, the trunk is slightly bent forward
(Fig. 37). If, then, the thigh be slightly bent, the body answers this

flexion by a backward moving (Fig. 88). A comparison of Figs. 37
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and 38 shews that the pelvis remained relatively immovable, and
that the hip-joints form the axle round which the eompensatory move-
ments of the trunk take place. We can now understand why persons
who feel not safe on their legs in consequence of partial loss of sensa-
tion adopt an attitude like that in Fig. 36, when they are told to
stand on one leg : it is because in doing so they have to make only

Fig. 37.—NokMAL, LEG BENT UPON Fig., 38, —NormaLnL THIGH
THE THIGH, WHICH 18 NOT MOVED ; SLIGHTLY RAISED, KNEE BENT.
CoMpreExsaToRY BEyxpivg Forwarp Bopy MOVES BACK INTO THE
oF THE Booy, PERPENDICULAR.

the slightest change in the usual position of their pelvis. It is
interesting to find already at such an early stage of locomotor ataria
doubtless evidence of that tendency of fiving the trunk which becomes
more and more prominent as the discase progresses.

5. Bending the Knees.—When tabetic persons are asked to bend
their knees and at the same time to keep their body perfectly upright,
in the same way as is done at the gymnasium, they do not lift their
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heels off the ground and bend their knees, keeping the thighs slightly
abducted and their body erect, but the whole length of their feet rests
on the ground, while the body is bent forward and the pelvis pushed
back until the balance is established. The angle between the dorsum
of the foot and the leg is capable of very little variation. The reason
for this peculiar manceuvre of tabetic subjects is obvious: The whole
foot gives the patients greater security than the toes alone can give.

Fig, 39 —NorMaL. BENDING THE Fiz, 40.—Maximvy FLEXION OoF
KXEES WHILE HOLDING THE Le: IN THE ANKLE-JOINT.
Bony ERECT,

This is another early pathognomonic sign of great value. Fig. 40
illustrates the maximum flexion which is possible between foot and
leg. 1If for some reason the knee is pushed further forward, the heel
must of necessity be lifted off the ground, and the additional amount
of flexion must be thrown upon the metatarso-phalangeal joints.

. Walking.—In walking we put one foot on the ground some
distance in front of the other, and pull the other foot after it; thus
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the whole body is transported from its previous position to the new
one. Walking, however, is a very complicated movement, and thus
it becomes intelligible why patients who move their lower limbs
relatively well when lying in bed find it so difficult to walk. The
first phase is the transference of the whole weight of the body to one
leg. This enables the other leg to be flexed in the hip-joint and to
swing forward. The second phase is given by the forward movement
of the trunk and pelvis, without which walking would be impossible.
This movement transfers the
weight of the body from the
stationary leg to the leg that
has just been put on the
ground in front, and the leg
behind ean now be brought
forward and put down by the
side or in front of the first.
This eompletes the first step.
We have just described a
short step (Fig. 41). When
a longer step is made (Figs. 42
and 43), the centre of gravity
is advanced from the heel
of the stationary foot to the
ball, the heel is lifted off
the ground, and thereby the
weight of pelvis and trunk is
transferred to the other leg.
In making long steps the for-
ward movement of the body is
always attended by raising the
lieel of the stationary foot, whereas the heel need not be lifted up in making
short steps.  Short steps are of a very limited importance in ordinary
life; they are chiefly used when it is necessary to walk with caution on
dangerous or unsafe ground, be it that it is difficult to maintain one’s
balance, or that sudden stopping may be required at any moment.
Fig. 41 shews that in making steps shorter than the length of the foot
the whole length of the sole rests on the ground, which not only in-
creases the stability, but also enables the trunk to move forward parallel
to its occipito-frontal axis, a ecircumstance which favours a sudden
stoppage of the forward movement, if such be required. For ordinary
purposes the long and moderately long step (Figs. 42 and 43) is used.

Fic, 41.—NorMAL. MAKING A SHORT STEP.
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In making a long step, while one lower limb is swinging forward,
the heel of the foot of the other is lifted off the gréund, and the
foot rests on the ball of the toes when the first leg touches the
ground with the heel and slightly extended toes. For a short
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time now both feet rest upon the ground. At the next moment
the first leg rests on the ground with the whole length of its foot,
whereas the foot of the other leg continues to disengage itself
from the ground. As soon as it is completely lifted off, it swings
forward in turn, and the whole series of movements begins anew.
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The importance of the flexion of the knee becomes more obvious
when we consider it together with the movements in walking. We
have seen that at the commencement of a step the weight of the
whole body rests for a moment on one leg only ; this leaves the other
free to move, but does not lift it off the ground. The easiest and
safest way of doing this is, obviously, by flexion of the thigh in the
hip-joint, accompanied by flexion of the knee; for it enables the leg
to overcome obstacles in its path, and requires much less lateral
movement of the pelvis and trunk than would be the case if the liml,
with extended hip and kuee joints, were to be lifted off the ground.
A third advantage is that thigh, leg, and foot acquire at once that
position which will be required of them throughout the walking
movement—viz., flexion and dorsal flexion respectively, the only
variable quantity being the magnitude of the angles. Lastly, the
spring-like action of the extensors of the knee-joint prevents any
violent contact between the articular surfaces at the moment when
the weight of the body is transferred from one leg to the other.

We have already mentioned that in walking with extended knee
the pelvis and trunk must describe a mueh more pronounced external
movement than when the knee is bent. We know also that the thigh
cannot be raised up high if the knee is kept extended (Fig. 34). The
result, therefore, will be a very short step. Further, a glance at
Fig. 34 will shew that the foot would touch the ground with the heel
alone; this would render the position very unstable. If the feot
were brought down in plantar flexion, so that the toes first touch the
ground, the stability of the body would not be materially increased,
while the strain on the muscles would soon cause great fatigue; the
walking would result in a series of shocks to the whole body, as well
as to each individual joint, which would have most serious conse-
quences. It is not so much the movements of the lower limbs which
make walking possible, but those of the trunk. If the trunk is
immovable, it is impossible to walk. The trunk in walking moves
forward, and from one side to the other; when a person has been
standing at ease before, the first step is initiated by bending the body
forward, whereby the centre of gravity is moved beyond and in front
of the supporting base. As a consequence of this disturbance of the
balance, the body falls forward until its fall is checked by the leg
which had been put forward, and is pressed against the ground by the
weight of the body that is now on it. When the walking movement
is in progress, a great portion of the propelling force is furnished by
the toes, which push the foot off the ground.

6
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7. The Mechanism of Walking in Tabetic Subjects.— Desides loss of
coordination and hypotonia of the museles, tabetic subjects shew a
very important anomaly, which accounts for their more or less
complete inability of shifting the weight of the hody when stepping
out. The cause of this disturbance is the loss of sensation of the
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movements in the hip-joints and of the spinal column. In an
advanced stage the trunk is held erect and stiff ; the lower limbs are
likewise stiff and extended; locomotion, always with support, takes
place by means of short steps; the heels toueh the ground first, the
toes are hyperextended. This complex of symptowms is quite charac-
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teristiec of tabes with spinal and coxal anwmsthesia ;. if one compares it
with the exaggerated thrusting, stamping movements of the lower
limbs in cases without such anmsthesia, the important part played by
the pelvis and trunk in the tabetic motor disturbance becomes clear
at once. :

Tabetic subjects keep the weight of their body poised on the

Fig, 46.—WaLKING SipEwAaYs., INirian PosiTioN,

stationary leg ; they almost pull the body after them when the step
is completed, whereas healthy people use the seight of their body
as their principal means of propulsion. Figs. 44 and 45, which
illustrate short and long steps in tabes dorsalis, shew well this charae-
teristic manner of walking. A comparison with Figs. 42 and 43

H—2
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will shew the difference between the normal and the tabetic position
of the trunk in walking.
S. Walking Sideways.—This is a much more simple movement
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than walking backwards or forwards, because the legs and trunk move
in the same plane perpendicular to the base. The body is not bent
forward ; tabetics find it therefore easier to walk sideways than
forward.. The simplicity of the movement makes it most suitable for
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illnstrating some of the more important principles of voluntary
locomeotion.
It is best to take as initial posilion the usual erect attitude in
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which the weight of the body rests equally on both legs (Fig. 46). In
moving to the right, the first phase (Fig. 47) consists in the trans-
ference of the weight of the body from both to the left leg, thus
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liberating the right lower limb. Phase II. (Fig. 48) shews the lateral
movement of the right leg and the right foot touching the ground.
Phase I1I. (Fig. 49) shews the equal distribution of the weight of the
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body on both legs. Phases IV. and V. (Figs. 50 and 51) shew the
transference of the weight of the body on to the right leg, in order to
set the left leg free. Phase VI. (Fig. 52) shews how the left leg is
brought up eclose to the right and the original position resumed.
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Healthy persons, it will be seen from Fig. 48, put the foot on the
ground with the toes first, if the step be long enough, so that during
the abduction of the leg the foot is plantar-flected ; the leg thereby
becomes virtually longer, and is thus able to serve as a provisional
support before the full weight of the body rests on it, when the heel is
lowered and brought to touch the ground. The participation in the
lateral movement of the plantar-flexed foot makes even long steps
perfectly seecure. The shorter the step, the less necessary does this
plantar-flexion become; in very short steps it does not take place at
all.  We shall see later on that lateral locomotion is soon acquired by
tabetics, once they have learnt regularly to transfer the weight of the
body to the leg which, for the time, is to remain stationary.

9. Getting up and Sitting down.—Figs. 53 to 58 illustrate the
various phases of the movement of getting up from a chair of medium
height. Fig. 53 shews the initial position; the body leaning against
the back of the chair, the legs are stretched forward. Getting up
from this position is impossible, even if the body be bent forward,
because the centre of gravity would fall some distance behind the
heels. The first, and under normal eonditions antomatic, movement
is to draw the legs back (Fig.54). A healthy person who is not afraid
of balancing himself on the balls of the toes will draw his legs so far
back that his heels leave the ground and the feet rest entirely on the
toes; consequently his body will be bent as far forward as possible,
and he will get up in this attitude ready to step out. Our illustrations,
however, shew the movement made with both feet resting firmly on
the ground, which should be practised by all tabetic patients who shun
the muscular exertion and the danger of balancing themselves on
their toes. In Fig. 55 the body is being bent forward until the line
of gravity falls within the area of the heels. In Fig. 56 the body
begins to assume the erect attitude as a result of the contraction of
the extensor muscles of the thigh and trunk, whereby the angle
between the thigh and leg becomes larger, and the trunk is moved
slightly back in order to maintain the balance. Both movements are
continued in Fig. 57, and find their termination in Fig. 58. The move-
ment of getting up from a chair is an instructive example of the manner
in which a certain voluntary position of the various segments of the
body is changed into another, without at any moment endangering the
maintenance of the equilibrium. FEach phase of this movement is
characterized by a certain definite and distinetive relationship between
the position of leg and thigh on the one band, and that of the trunk on
the other.
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In sitting down the various phases are the absolute reverse of
those just described. In practising this exercise stress should be
laid on the continued anteflexion of the trunk. Figs. 53 to 58 in
inverted sequence illustrate the various degrees of this anteflexion,
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The trunk has got to be bent far forward in order to avoid * falling ”
nto the chair, an anomaly which is the rule in locomotor ataxy.

10. Mounting and Descending Stairs.—In mounting stairs the body
is lifted on to the next higher step by the contraction of the quadriceps
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of the lec which has been previously placed there. It is absolutely
ne:-e&mmﬂ," that the weight of the trunk should be transferred to the
leg t]l:ltihﬂ.ﬁ been put on the higher step; this enables the foot below
to lift the heel off the step (Fig. 59). The continuation of the mount-
ing movement necessitates a large degree of anteflexion of the frunlk
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(Fig. 60 ; this explains why the ascending foot is put on the step
with the ball only, and not with the whole length, because such a large
degree of anteflexion of the trunk is only made possible by trans-
ferring the centre of gravity to the ball of the foot. The importance
of the flexion of the limb in the knee-joint is quite obvious. In

FORWARD,
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descending, the weight of the trunk is similarly transferred on the
descending foot, which touches the step next below with the extended
toes ; the body and leg almost “ fall " on to the step, the vis a tergo in
this ease being the weight of the body itself. The anomalies observed
in tabes during this exercise are very characteristic. The main-
tenance of the equilibrium of the body during its transference from
one toe-ball to the other, the muscular exertion necessary for lifting
the body at a moment when it is resting on one leg only, together
with the necessity of anteflexing the trunk and letting its weight rest

Fri, G3.—Tapes Dorsanis, WaLkixe DowXNsTAIERS.

on the toes, are such complicated tasks of coordination, that abnormal
conditions, however slight, may be recognised quite early in the
beginning of locomotor ataxia. These anomalies eonsist in carefully
avoiding to rest the foot on the toe-ball only, which leads to a
tendency to use the whole length of the foot, and secondly in a very
slight degree of anteflexion of the trunk (Fig. 61). In somewhat
advanced cases mounting steps becomes impossible without using the
hand-rail or other support. Tabetics descend steps in a characteristic
manner that alone is sufficient to establish the diagnosis (Fig. 62). The
foot is put down in its whole length, so that the whole width of the step
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18 oceupied by it, and the heel almost touches the vertical surface behind
it ; the trunk is not allowed to drop on the descending leg, but
remains poised on the leg on the step next above, and thus acquires
a peculiar oblique position (Fig. 63).

CONDITIONS INFLUENCING THE TREATMENT.

1. Spinal Irritation.—Although our treatment should be tried in
every case of tabetic ataxia, as it no doubt gives the best results, it is
essential that there should be no signs of meningeal irritation of the
spinal cord. Spinal irritation may appear at any stage of the
disease. It shews itself in constant and dull pain, and parmsthesia of
varying intensity, which attack the muscles of the back, and in some
cases of the extremities also. The irritation usually lasts some weeks,
and is often combined with a distinet increase of the loss of sensa-
tion and quasi-paralytic condition. Applying the exercise treatment
while this symptom is present is distinetly to be warned against.
Lanecinating pains are no contra-indication to this treatment; one
has only to wait until such erises are over before again beginning
the exercises. (uite a number of our patients have told us that they
consider the execution of a series of exercises an effective means of
warding off or curtailing a painful erisis.

2. Blindness.—The optic sense is the greatest supporting factor in
the movement treatment, and the question arises whether this treat-
ment should be applied in the case of tabetiec patients who have lost
their sight. In this econneection we have to mention two interesting
facts which have not yet been sufficiently explained, namely, that
tabetics who lost their sight at an early stage of the disease seldom
develop much ataxia, and that developing blindness 1s accompanied
by a marked improvement of the ataxy already present. In cases
with partial loss of articular and muscular sensation, there is a large
enough residue of sensibility left to insure the success of the treat-
ment ; very severe ataxia, however, coupled with blindness and almost
complete loss of sensation, hold out no promise of improvement by
whatever treatment might be adopted.

3. Hypotonia.—Moderate degrees of hypotonia do not adversely
influence treatment by exercises: but a severely hypotonic condition,
especially of the knee-joints, may necessitate the correction of the
faulty position of the joints by means of orthopedic appliances,
previous to the commencement of the exercises.

4. Heart disease does not exclude treatment by exercises, but
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demands great care with regard to the selection and duration of the
exercises. The control of the pulse, which should be exercised in
every case of tabes, should under no condition be omitted here. A
patient with heart disease must under no pretext whatever be allowed
to resume his exercise before his pulse has returned to the usual rate
of beats. Patients with a weak heart often declare that they do not
feel tired simply because they have lost all sensation of weariness.

5. The Control and Protection of the Patients during the Treatment.
— Tabetie patients who move about without support are liable to a
number of dangerous accidents. The greatest danger is due to the
fact that they are apt to fall down unexpectedly and as if struck by
lightning. It is a common occurrence that a tabetie subject 1s seen
standing quietly and without moving, when he suddenly falls to the
ground without having shewn the least swaying or even uttering a
sound ; this happens even with patients who always have an attendant
by their gide. The physiological reason for this collapsing of tabetic
persons is a sudden giving way of both knees, which ordinarily are in
a position of genu recurvation ; if from some cause or other the knees
happen to get into a slightly flexed position, a very easy thing con-
sidering that there is always more or less loss of artieular sensibility,
the equilibrinm of the body is suddenly disturbed, and the patient
collapses without having had the slightest warning of what was going
to happen. One of our patients, an energetic man who had been
greatly emboldened by the rapid and great progress he was making,
got out of bed during the night and fried to stand up with his feet
together. Suddenly he found himself lying on the floor without
having had the slightest sensation of falling. Apart from injuries,
which are rather frequent, accidents of this kind have always a very
unfavourable result on the further progress of the patient, even if he
was not injured.

The patients cannot go through the simple movements required
in everyday life without great exertion and attention. If they are
then set special tasks which require close attention to every detail,
and the patients have not the most absolute faith in their protection
from accidents, the result is that they try to protect themselves by
means of exaggerated contractions of their museles, producing great
exhaustion and mental excitement. How ominous the indireet results
of such an accident may be for the patient, may be seen from the fact
that not a few tabetic patients date the absolute loss of their ability to
walk unaided from an accident of this kind. Insufficient will-power
and the knowledge that he cannot trust his own limbs, or even the
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support of an attendant, make such a patient forego walking altogether.
Muscular inactivity and the absence of exercise, which is the best
defence against the inereasing loss of coordination, do the rest, and
we find that such patients have been keeping to their bath-chairs for
twenty and more years simply because at the outset of their tabetic
career they had met with an accident of the kind just mentioned.
Aceidents must be rigorously guarded against, both in the private
houses of the patients and in the homes which devote themselves to
the reception of tabetics. It is advisable during the exercise to let
severe and moderately severe cases be supported by an attendant on
either side, and slight eases by one attendant only, and to allow only
very slightly ataxic patients to practise without special support by an
attendant. There are patients who ask for a third attendant, who
then has to guard them against pitching forward.

Proper supervision of a tabetic patient during an exercise is by
no means an easy task. The attendants must be intelligent persons
who, without touching the patient, must raise in him the confident
Lelief that an accident is absolutely impossible. It is very tiring
work, becanse the incalenlable suddenness with which accidents do
happen demands the closest and uninterrupted attention on the part
of the attendant, who must not touch the patient unless he really
threatens to lose his balance. Long experience alone can teach the
attendant to know the right moment when his interference, which
should then be quick and energetie, is demanded. If such be the
case, he must get hold of the patient’s body under the armpits, but he
is not allowed to eatch him by the hand or arm, which would not only
not prevent the patient from falling, but may produce fractures or
dislocations. The attendant should stand by the side of the patient,
but at such a distance that he does not come in contact with the
patient, or even touch his clothes. The right hand of the attendant,
if he is standing to the left of the patient, and rice versd, is held in
such a position that at any moment it can catch the patient under the
arm: the left hand must be ready to support the right. The attendant
must watch closely the lower extremities of the exercising patient,
especially when the patient is looking straight in front of him or up
to the ceiling (Fig. 64).

A very frequent aceident during the exercise is the turning over of
the foot, which causes the patient to fall, and often produces even a
severe distortion of the ligaments. The hypotonic condition of the
musecles and ligaments of the ankle-joint greatly favours the oceurrence
of such an aceident, which, like all aceidents that befall tabeties, comes
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about suddenly and unexpeeted. For this reason the patients should
be made to wear strong, high, lace-up boots, or leggings with light
invisible steel supports, which ean be worn over any kind of boot or
shoe. The toes of the boots should be broad and square, the soles
should be wider than the uppers, not too thin, and, above all, rough.
Some patients prefer non-slipping rubber soles. Rubber soles have
one drawback : they slip on wet ground; felt soles or soles made of
buffalo-hide are preferable.

Walking-sticks should have a firm, conveniently shaped erutech,
and at the other end have fixed a broad, rough rubber socket.

Fi6. 64.—SUPERVISION oF AN EXERCISING PATIENT.

Patients who suffer from severe ataxia should be supported by
means of a belt (Fig. 65), which is to be worn round the chest, and
has several stout handles fixed to it.

The dangers that arise from that tendency to aceidents which
characterizes the anmsthetic stage of tabes are, perhaps, best illustrated
by notes on a few cases:

Case I.—Transverse fracture of the thigh close above the knee.
A very strong man, forty years old, tabetic, was ordered by his doctor
passive movements in the hip-joint. He was sitting on a chair and
crossed his legs; a servant of his clasped the knee of the uppermost
leg, and pushing against the hip-joint everted the thigh. During one

T
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of these exercises the thigh-hone snapped across. No pain was felf.
Union with large callus and 2} inches shortening,

Fia. 65.—BELT FOR
SEVERE CAZER

Case II.—Tabetic subject, forty-five years
old, badly nourished, ansmic ; read a report on
gymnastic treatment in tabes, A masseur made
passive movements, flexing the thigh in the hip-
joint with the knee extended. The usually
present pain and sensation of tension was in this
case almost entirely absent. One day the flexor
muscles were partly torn; an enormous h@ma-
toma was the result.

Case III.—A medical man, fifty-five years
old, tabetic, begins a course of ** Swedish " gym-
nastic treatment. After eight days he is unable
to stand or move on account of distortion of the
foot and severe swelling about the ankle-joint
and dorsum of the foot.

Case IV.—A lady, tabetie, forty-eicht years
old. She walks with difficulty with a stick and
the support of an attendant. Active movements
with the Zander apparatus; one to two minutes
only are spent at each apparatus. After the
third sitting the patient has to be carried. She
cannot stand, and can hardly move her legs when
lying in bed. No change for a few months, then
slow improvement under exercise treatment.

The most frequent accidents are fractures,
which are often not detected for days, or even
weelis, on account of their painlessness; next
comes rupture of tendons and distortions. Not
infrequent is more or less marked paresis of the
lower limbs, especially when the patients are told
to make very exhausting and perfectly useless
movements with their legs, such as were ordered
a patient who was told quickly to draw letters in
the air with his legs.
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DRESS.

The exercise treatment is tiring to most patients; it raises the
pulse-rate and makes the patients perspire. For this reason the
patients should wear light garments which do not interfere with or
obseure the movements of their limbs. Men may wear their ordinary
dress, perhaps without coat and waisteoat. Ladies should, for the
beginning, wear a sort of bathing costume until they have learnt to
master the movements of their limbs; later they will have to learn
to move their lower limbs correctly when wearing ordinary dress.

PRACTICE-ROOMS AND APPARATUS.

The most suitable practice-room and apparatus is that which
allows of the simultaneous treatment of several patients. While one
party exercises, the other has an opportunity to rest and watch them ;
thus fatigne is prevented, the heart has time to slow down, and the
perspiration becomes normal again. Moreover, the didactic value
of seeing the various exercises being gone through by fellow-patients,
to whose verbal instruetion they can listen undisturbedly without
their attention being half occupied by the task of performing these
movements themselves, is very great indeed. Lastly, certain move-
ments which are the result of the patients being oblized to malke
way for one another, or to stop in order to address a few questions to
one another, and so on, cannot adequately be gone through when
patients are practising alone. As far as freatment in special homes
is concerned, the patients who make their exercises in bed should be
instructed individually, because the relatively little exhaustive nature
of the exercises and the comparatively great sense of security which
the patients derive from this position allow them to follow the instrue-
tions of the doctor with ease and attention. The exercises in erect
posture and walking should be practised in groups of three fo six
patients all having about the same amount of ataxia. In private practice
single patients should be exercised in long and well-lighted corridors.
These corridors should not be so narrow that the patients with out-
stretched arms could touech the walls, because if such were the case
the patient as well as the doctor would get a wrong idea of the
patient’s ability to maintain his balanece, which would be roughly dis-
pelled as soon as the patient tried to repeat his exercise in a larger
room. The diagrams and other floor-markings which are required for

T—2
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the exercise treatment should be painted on linolenm, which ean be

taken up when no longer required.

Size of Practice-Room.—In order to avoid as much as possible

during the exercise of the tabetic patients
the annoying and very tiresome turning
round, the practice-room should have
a length of about 25 yards. In severe
cases this will be the maximum length
which the patient will be able to traverse
at a time ; but even in slight cases we
do not let the patient walk this length
more than twice, in order to obviate turn-
ing round as much as possible. The
room should be so wide that the patient
and an attendant on either side of him
can comfortably move. There ought to
be numerous seats along the walls, so
that the patients can sit down after their
exercise without being obliged first to
walk a long distance to their chair.
The seats should have back and arm
rests.

Diagrams and Other Marks on the
Floor.—It is, of course, possible to do
without diagrams and other marks on
the floor, especially in private practice ;
on the other hand, it would be a grievous
mistake, which would have to be paid
for dearly, to employ apparatus with
fixed rails and obstacles instead of simple
marks painted on the floor. The Hoor
marks which we shall now describe have
during many years’ experience been
found the most appropriate both as
regards their size and pattern.

I. A straight black stripe, 9 inches

wide, which is about double the width of a booted foot (Fig. 66

r

.
b i

Fic. G7.

Pattern I.) painted on the floor, occupying the whole length of the

practice-room.

1I. A black stripe similar to the former, but only half its width

(Pattern IL.).
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III. A black stripe like Pattern I., and of the same width, but
divided by white ecross-lines !} inch wide into sections measuring
27 inches in length. This is the length of a full step. Each section
is further subdivided by white lines into half - steps, measuring
131 inches each, and quarter-steps 67 inches in length (Pattern IIL.).
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IV. A similar stripe as Pattern III., but only half as wide
(Pattern 1V.).

V. The zigzag (Fig. 67). This zigzag stripe is also 9 inches wide;
the length of its sides is 27 inches, corresponding to the full step.

VI. The footprints. Pairs of footprints are painted on the floor,
arranged as in Fig. 68, six to ten pairs in double row, which enable
the patient to go through his exercise in both directions.
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VII. Diagrams for the instruction in turning round. The diagram
on the left shews the patient how to turn to the left, the other is for

Ausgangsrellung.
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Ausgangstellung.

Fic, 69,

the movement to the right. The black footprints signify tne initial
position. In twrning round to the left the movement takes place
round an axis, that is represented by the left heel, which turns

round itself without leaving its place. The right foot follows in the
manner indicated in the diagram. In turning round to the right the
movement takes place round the right heel (Fig. 69).
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VIII. The shaded footprints represent the initial position. The
distances are given in figures in the diagram, but are of course not
inscribed on the floor, but the Nos. 1, 2, 3, ete., to 9, should be painted
in large characters on the places shown in Fig. 70. This pattern

Fie. 71.

serves to Instruct the patients in making quarter-steps forwards,
backwards and sideways.

IX. The floor-cross. A huge Geneva cross made of deal boards
with the diagram (VIIL.) painted on it; it has handrails and is port-
able (Fig. 71). Its use, like that of Pattern VIII., will be fully
discussed when the various exercises are described in detail.
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Besides these marks on the floor and the floor-eross, we use in
special cases some simple apparatus, illustrations of which will be
found in another part of the book.

For the re-education of the upper extremities we use a set of
apparatus which are designed for the purpose of practising the more
delicate coordination of the arms and hands. They will be fully
discussed when we ‘deal with the various exercises for the upper
extremities. We use also diagrams which the patients have to copy.
They are reproduced in various sizes on stout cardboard or light deal
board, and are fully illustrated in the description of those exercises.

CLASSIFICATION OF EXERCISES.

The exercises may be classified according to the various functions
of the affected limbs, and according to the manner and degree of
ataxy.

The exercises for the lower extremities, and those for the trunk
and the upper extremities will have to be put in separate groups.
The lower extremities, whose work is chiefly locomotion, must be
treated differently from the upper limbs, which have to perform an
enormous number of complicated movements of relatively small
amplitude. As regards the various degrees and forms of ataxia, the
difference which often exists in the ataxia of both arms or legs makes
it obligatory upon the medical man to choose the exercises which are
most suitable in each case, and to adapt their sequence, duration and
intensity to the requirements of each individual case.

I. THE LOWER EXTREMITIES.

The exercises for the lower extremity are divided into :

1. Those that are practised in a recumbent position—t.e., in which
the influence of gravitation and the necessity of keeping the equi-
librium may be eliminated.

2. Those that take place when the patient is in a sitting position.

3. Those that are executed by the patient in an ereet position.

4, Those which consist in various movements and evolutions
carried on during walking.

A. Exercises for the Recumbent Position.

The following rules should be observed at these exercises : (a) The
movements are to be continued until the maximum excursions are
reached, i.c., the smallest possible angle for flexion and adduetion and
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the largest possible angle for extension and abduetion. (b)) The heel
has throughout the exercise to rest on the couch or bed, and slides
over it backwards and forwards. The magnitude of the angle between
thigh and_knee is the preeise expression of the excursions of the lower
limb (Fig. 72). (¢) The eyes are to be kept open, and should follow
the movements with great attention.

The Exercises.

The patient is lying on his back, the body resting on a low, wedge-
shaped bolster, the head raised so that the patient can watch every
movement. The initial position from which each exercise starts is the
following : Both lower limbs are stretched out and in apposition to one

another ; they must return to this position at the conclusion of every
exercise.

The following are the most frequently required exercises :

1. Flexion of one lower extremity (hereinafter called ““leg ') in the
knee and hip joints—extension. .

2. Flexion of one leg in knee and hip joints, abduction of flexed
leg, adduction of flexed leg—extension.

8. Flexion of one leg in knee and hip joints, but only to one-half
the angle—extension.

4. Flexion of one leg in knee and hip joints up to one-half of angle
(as in 3), abduction, then adduction—extension.

5. Flexion of one leg in knee and hip joints, a voluntary halt to be
made during flexion by the patient—extension.

6. As in 5, with this modification, that the halt is called by the
doctor.

7. Flexion of one leg in knee and hip joints—extension, a volun-
tary halt being made by the patient during extension.

8. As in 7, but the halt is called by the doctor.
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9. Both legs are simultaneously flexed in knee and hip joints—
extension.

10. Flexion of both legs in knee and hip joints, abduction, adduc-
tion in flexed position—extension.

11. Half-flexion of both legs in knee and hip joints—extension.

12. Half-flexion of both legs ; abduction and adduction in this
position—extension.

13. Flexion of both legs; a voluntary halt made by the patient
during flexion—extension.

14. Flexion of both legs; halt called by the doctor during flexion
—extension.

15. Flexion of both legs in knee and hip joints—extension ;
voluntary halt made by the patient during extension.

16. Flexion of both legs in knee and hip joints—extension ; halt
called by the doctor during extension.

Tempo.—The tendency which all patients have of making the
movements rapidly must be overcome by energy and patience; the
movements should be made as slow as possible; the greater the
progress made by the patient, the slower the movement will become.
The movement should be even, not jerky at first and slower after-
wards, or vice versi. At the commencement of the treatment all
movements will be made ** staceato.”

Repetition.—No exercise should be repeated more than four times
in succession, in order to keep the attention of the patient fixed on it.
It is better to practise the legs in turn; if, as is frequently the case,
one leg is more ataxic than the other, the leg that is worse should be
exercised more frequently. '

Position of the Practising Leg.—Next to moving slowly, the most
difficult task seems to be to keep the leg moving in a vertical plane;
there are often most violent lateral oseillations ; when being abducted
the leg simply drops outwards; many severe cases have the tendency
to bend the foot plantarwards. We have seen that normally, when
the knee is bent, the toes are raised ; from this reason and becaunse
the hypotonia of the ankle-joint must under all cireumstances be
opposed, the patient should be asked at the beginning of each exercise
first to dorsiflex his foot, and to keep it so flexed throughout the
exercise.

Magnitude of Excursions.—The angles with which we have to deal
are one between thigh and leg, another between pelvis and thigh, and
a third between the thigh and the level., In normal persons the angles
are limited by the resistance of the ligaments of the capsules of the
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joints and the muscle tone. In locomotor ataxia we have seen that the
musele tone is lost and the capsules become flaceid, and as a con-
sequence the possible excursions of the joints become larger. The thigh
can then be flexed upon the pelvis until the angle is reduced to 10, or
even 5, degrees instead of 20; the flexed and abducted thigh rests on
the bed instead of stopping some 5 inches above it. On no account must
the movement be continued until the maximum amplitude is reached,
lest the capsules and museles be still more relaxed ; the movements
must take place within the normal limits. When one leg is flexed,
its heel should be brought close to the knee of the other leg, not
higher up. When both legs practise together, they should lie side by
side without touching one another; the knees are to be held at the
same height during the exercise.

The heel should slide up and down on the bed or couch ; the
patient should lie on a smooth linen sheet, or in summer, at any rate,
on oil-eloth.

The patient who has to lie on his back during the first exercises
from the beginning of the treatment practises two joints—namely, the
hip and knee joints—Dbecanse in the position oceupied they are the
simplest and easiest to practise; he cannot yet practise movements
while lying on his stomach, becanse he has not yet learnt to dispense
with the control of his movements by his eyes.

Further Exercises.

17. Flexion of one leg in knee and hip joints—extension ; the heel
18 not allowed to slide on the bed, but should bLe kept some inches
above it.

18. One leg flexed until its heel can be brought to rest in the
groove between the patella and thigh of the other—extension.

19. The heel of one leg is brought to rest on the top of the patella
of the other—extension (Fig. 73).

20. The heel of one leg touches the other leg above the patella,
voluntary halt made by the patient—extension.

21. The same as in 20, but the halt is called by the doctor—
extension.

22, The same as 19, a voluntary halt being made by the patient
before extension.

23. The same as 19, but the halt is called by the doetor—extension.

24, The same as 19, but the heel touches the middle of the tibhia
instead of the patella (Fig. T4).

25. The heel tonches the middle of the tibia, a voluntary halt being
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made by the patient; the leg is then tlexed in the knee and hip joints
and extended.

26. The same as 25, but the halt is called by the doctor.

27. The heel touches the ankle of the other leg—extension.

28. The same as 27, a voluntary halt being made before extension.
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Fig. 73.

29. The same as 28, but the halt is called by the doctor.

30. The heel is put on the toes of the other foot—extension
(Fig. 75).

81. The same as 30, with a voluntary halt before extension.

32. The same as 31, the halt being called by the doetor.

83. The heel is first put on the patella on the other side, then
raised and put on the middle of the tibia, lifted off again and put on
the ankle-joint, and finally on the toes.

34. The same as 33 in inverted order.

35. Flexion of leg as in 1 ; the heel is then put on the patella—
extension.
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36. The leg is half flexed; the heel then touches the middle of
the tibia—extension.

37. The leg is brought into one-quarter flexion until the heel rests
on the ankle-joint on the other side—extension.

38. The heel is brought to rest on the toes of the other side; the
leg is then flexed in the knee and ankle joints—extension.

39. The heel is put on the knee of the other leg, then lifted off
and put down close to the other knee—extension.

40. The heel is put on the middle of the tibia, then lifted off and
put by the side of the leg—extension.

41. The ankle-joint of the other foot is touched with the heel, the
leg then flexed in knee and hip joints, and the foot put down on the

bed--extension.

42. The heel rests on the toes of the other foot; the leg is then
flexed in the hip and knee joints, the foot put down on the bed—
extension,

43. The heel is put on the other knee, thence on the bed by its
side ; the leg is then extended until the heel touches the middle of the
tibia ; the heel is then put on the bed close to the other leg, extended
until the ankle-joint can be touched, another rest first on and then by
the side of this joint—extension.

44. The same as 43, but in inverted order.

Remarks on Exercises 17 to 44,

The chief characteristic of this set of exercises is that the heel of
the exercising leg is not allowed to rest on the bed, as in the former
series, when muscular forece had to be saved. Esxercise No. 17 is
intended to combine the balancing of the quasi-suspended limh with
the performance of movements in the joints, This eombination at first
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causes the patients great exertion. This tendency to exaggerated
movements leads them to raise the heel unduly high. The patients
often perform characteristically dissociated combinations of museunlar
contractions when practising this exercise, such as extreme flexion of
the thigh on the pelvis followed by extension of the knee-joint, whereby
the heel is lifted off the bed, after which the extended limb is allowed
to fall back on the bed. DBy means of such dissociated muscunlar
contractions, the patient solves the task of extending the flexed lower
limb without letting his heel slide up and down on the bed. Normally
this movement is made by simultaneously enlarging the angles between
the pelvis and thigh, and between the thigh and leg.

A still more difficult task of coordination is the oecupation of
medium positions, such as are required for Exercise No. 27 ef seq.
When the lower extremity is flexed in the hip and knee joints until
the anatomically possible limit of flexion is reached, it often shews a
tendency to fall outwards if a halt is made with the heel at a level
with the middle of the tibia or the ankle-joint of the other leg. This
fact may be explained by the law which applies to all tabetic subjects,
namely, that movements requiring a maximum of museular contrae-
tion producing small angles at the joints are easier to make than
slight movements producing large angles. The reason for this phe-
nomenon is furnished by the endeavour of the patient to compensate
his loss of muscular sensibility by means of making exaggerated con-
tractions. Exercise No. 22 repeats the usual test for ataxia (heel to
knee movement). Nos. 18 and 19 are easier, as there the heel has
more support. The tendency to abduet the flexed thigh must be
resisted.

Special attention should be paid to the more or less prolonged
fixation of the leg in a certain indicated position. This practice of
““ gtatic coordination” demands at every moment qualitatively and
quantitatively eonstant innervation and great attention; the heel
should be supported during this exercise, which is intended to prepare
the patient for practising standing.

Exercises Nos. 33 and 384 demand a very slight, but accurately
defined, additional contraction ; they require, therefore, a relatively
large amount of coordination, because the slightest jerk of a muscle
frustrates the purpose of the movement. The large angle between
the thigh and leg, in addition to the short distance to be traversed by
the heel, makes exercise No. 40 especially difficult.
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Exercises.

45, The patient puts his heel on the knee; the heel then slides
along the tibia down to the ankle-joint—extension.

46, The same as No. 45, but the heel, instead of stopping at the
ankle-joint, slides along the crest of the tibia back to the knee-joint.

47. The patient puts his heel on the knee; the heel then slides
along the tibia to the toes—extension.

48. The same as No. 47, but the heel travels back along the tibia
to the knee-joint.

49. The heel rests on the knee, then slides along the tibia, stops
in the middle of it, then continues until the ankle-joint is reached and
atops again, then continues to move down to the toes—extension.

50. The same as No. 48, but the interposed halts are ealled by
the medical man who supervises the movement.

Remarks on Exercises 45 to 50.

The value of these exercises for the re-education of coordination
consists in making the patient balance the heel on the narrow edge of
the tibia, and in continuously changing its position. This necessitates
accurate eoordination of the whole of the muscles of the thigh, leg,
and foot, lest the heel slip off the edge of the tibia. The ever-varying
degree of accuracy with which the patients perform this movement
adds great interest to the study of these exercises. If, as in Exer-
cise No. 47, the heel is to be enabled to reach the toes of the other
foot, the latter must be flexed in the knee-joint.

In Exercise No. 49 the heel of the extended leg rests on the toes
of the other leg; it can occupy this position only by means of the
support it receives from the whole of the muscles of the limb by
which the leg is kept in this difficult position. The prineiple which
underlies these exercises 1s: « maximum of coordination combined with
a minimum of muscwlar contraction. Exercises which combine a rela-
tively easy task of coordination with a large amount of muscular
contraction are not only useless, but even detrimental.

Exercises.

51. The lower limb is flexed in the hip and knee joints until the
leg forms a right angle with the thigh—extension.

52. The knee-joint is kept extended, and the limb is first flexed in
the hip-joint (foof slightly dorso-flexed), then slowly extended.
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53. The same as 52, the limb is then flexed as in 51—extension.
54. The same as 51; the knee is then extended, and the limb
slowly lowered on the bed.

Remarks on Exercises 51 to 54.

In each of these exercises the lower limb is at a certain moment
held unsupported in the air. This aet requires even in healthy people
a considerable amount of musenlar strength, which must needs be still
larger in tabetics for reasons already discussed. On the other hand,
the task of coordination is slight, owing to the absence of precise
limits. These exercises should, therefore, be only oceasionally gone

Fia. 76.

through, and not be eontinued long. To hold the lower limb up in
the air for any appreciable time is most injurious, especially when the
sensation of fatigue is much reduced or entirely absent. In flexing the
stretched lower limb in the hip-joint, care should be taken not to
hyperextend the flexors at the back of the thigh.

Exercises.

55. Both lower limbs are to be flexed in such a manner that both
knees and inner malleoli remain in apposition—extension.
56. Both lower limbs in close apposition are to be half flexed, then
extended.
97. As in No. 55, but two or three voluntary halts should be made.
58. As in 57, but the halts are called by the doctor.
o
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59. Both limbhs to be flexed; one remains flexed, the other is
extended, and rvice versd ; then both are flexed, followed by extension.

6G0. As in 52, but in extending the limb the heel should not touch
the bed, but be kept a short distanee above it.

61. As in 59, but during flexion the heel should not touch the bed.

62. As in 59, but both movements are to be performed so that the
heels do not touch the bed.

63. Both limbs are to be flexed and extended, but the heels must
not touch the bed.

64, Both limbs are flexed in hip and knee joints, the heels not
tonching the bed—extension.

65. As in 64, but the heels are to be kept off the bed during
extension also.

66. Exercises 59 to 65 are to be complicated by keeping the knees
and heels in close apposition (as in 55).

67. One limb to be flexed in the usual manner; while it is being
extended, the other is first flexed, then extended.

68. One limb first flexed, then abducted while the other is being
flexed ; the abducted leg is then adducted while the other is being
extended—extension of adducted leg.

69. One limb is first flexed, then extended; the other is being
abducted while resting on the bed—adduetion.

70. One limb is flexed while the other is being abducted—ex-
tension of the flexed, adduetion of the abducted limb (Fig. 77).

71. As in 67, with this complication, that the heel does not touch
the bed while the limb is being extended.

72. One lim) is flexed in hip and knee joints, then abducted, while
the other is being flexed ; then the first limb is adducted, while the
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second is extended without touching the bed ; lastly, the first limb is
extended without resting on the bed (¢f. 65).
78. One knee is flexed in knee and hip joints, then extended

Fic. 75.

without touching the bed, while the second is first abducted and then
adducted (cf. 69).
74. One limb is flexed in hip and knee joints, while the other is

—

Fic. 79.

first abducted, then flexed : both limbs are then brought together and
extended without touching the bed (¢f. 70).
75. A combination of Exercises 57 to 70, with this complication,
- 8—2
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that during flexion the heel of the moving leg does not touch the bed
at all.
Remarks on Exercises 35 to 75.

Exercises Nos. 55 to 59 inelusive introduce a new means of con-
trolling movements, namely, the sensibility of the skin. The patient
should try to move both lower limbs simultaneounsly, and at the same
time he should carefully study the tactile impressions which are caused
by these movements. How far this control of the movements should
be exercised by the patient has to be decided by his medieal man, who
should have due regard to the loss of sensation.

Whenever an exercise comprises a phase when a limb is to be
moved so that the heel does not touch the bed or coueh, a short rest
should be taken after each phase of the movement, and not only at
the end of the exercise, for it is necessary to spare the strength of the
museles.

In the Exercises 59 et seq., both lower limbs perform different move-
ments at the same time. It becomes at once apparent that movements
which have previously been well performed by each limb become
extremely diflicult when they have to be made by both limbs together.
The tendency of the tabetic patients to transform continuous move-
ments into suecessive staceato movements becomes very obvious
during these combined exercises; one moment they move one limb,
in the next the other, and so on. A perfectly analogous condition
exists in healthy people who are called upon to perform unusual and
bilaterally different movements, such as tapping on a table with one
hand while the other makes brushing or rubbing movements.

The exercises should be so varied that each limb has its proper
share of attention and practice. The medical man should not forget
that generally the degrees of incoordination in either limb differ.

Exercises.

76. The heel is to be placed on the knee of the other leg; it then
follows the course of the tibia down to the ankle, but, without touch-
ing, stops above the ankle for awhile, and then travels back to above
the knee, another halt—extension (cf. Fig. 45 et seq.).

T7. As Exercise No, 76, with this difference, that the movement is
continued as far as the toes.

78. The heel is first placed on the knee; it is then raised and
placed on the npper, the middle, and, lastly, the lower third, a short
halt being made after each successive movement; the heel then moves
back in reversed order—extension.
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79. The medical man places the tip of one of his fingers on various
places of the leg; the patient tries to put his heel exactly on the finger
(Figs. 78, 79).

80. This exercise begins like the previous one, but at the moment
the patient tries to put his heel on the finger, the medical man shifts

his finger to another place, and the patient must try to follow its
course without touching it. At first one effort at localization is
sufficient ; later in the course of the treatment quite a number of
“ onesses " may be made (Fig. S0).

Fic. 81.

81. The patient tries to place his heel into the hollow of the
doctor’s hand, which eonstantly changes its position (Fig. 83).

82. The heel is put on the knee of the other limb, which is lying
extended on the bed; while the heel is resting on the knee, the
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extended limb is flexed in the knee-joint and then again extended
(Fig. 81).

88. The heel is placed on the middle of the leg; the rest like
No. 82 (Fig. 82).

Fia. 82,

54. The heel is placed on the knee of the extended limb; while
the latter is being flexed and extended, the former is abducted and
adducted (¢f. Fig. 79).

85. Both limbs are flexed ; then one is extended with the heel
sliding on the bed, the other without touching the bed.

Fic. 8.

86. One limb is flexed without touching the bed, the other is
flexed in the hip and knee joints without touching the bed, then
extended, followed by extension of the first leg.

87. One limb is flexed while the other is being extended and
abducted ; the former is extended, while the latter is adducted with-
out being flexed or raised.
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88. The heel is placed on the knee of the other limb ; while it is
sliding down the tibia the limb supporting it is flexed ; the heel then
travels back towards the knee while the flexed leg is being extended.

Remarks on Exercises 76 to 86.

With regard to the Exercises 76 and 77, it should be remembered
that it is much more difficult to flex than to extend the leg while it is
being held in a raised position above the tibia of the other leg.

In Exercise 78 the practising leg tries to touch certain points
which the patient himself selects, while in the following and more
diffieult exercise the heel has to touch the spots which the doctor
indicates. This group of exercises completes the system of coordina-
tion exereises, which are to be gone through i the prone position.
Of course, they may be infinitely varied, their tempo quickened, and
so on. Remembering that every coordinated movement 1s the more
difficult the smaller its amplitude, the doetor by shifting his finger
a very short distance only can put the patient’s eoordination to its
severest test. IExercise No. 80 teaches the patient momentarily to
interrupt the execution of an intended movement, and to eonvert one
movement into another as the necessity for so doing arises. The
precision of the movements of a limb, as well as of the whole body,
depends in the healthy subject on the ability, which ean only be
acquired by practice, to cease an intended movement at a moment’s
notice, or to convert it into another movement. In tabetic subjects,
however, this faculty is the one of all others that is first lost, and in
consequence of the loss of which all their movements become unsteady.
This series of exercises, therefore, comprises the most important
coordination tests, based on the prineiple of a maximum of coordination
with a minimum of muscular evertion. When incoordination is only
sglight, or in the so-called preataxic stage, these exercises should be
the ones that are prineipally gone through with the patient.

Exercises 81 to S8 continue and vary the series of different double
movements ; they are arranged so that each subsequent exercise is
more difficult than the preceding one. The medical man who
superintends the movements should take eare not to overexert the
patient.

Exercises for Extreme Ataxia (the So-called Paralytic Stage of Tabes
Dorsalis).
In the general part we have endeavoured to prove that tabetic
patients who are suffering from an extreme degree of ataxia, in spite
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of their inability to perform voluntary movements, are by no means
paralyzed in the ordinary aceeptance of the term, because it is possible
for them to acquire again the faculty of performing incoordinated
movements, which are subject to further improvement if properly
treated. Such cases require speeial care and attention on the part of
the medical man as well as the patient. Proper coordination exercises
are of no use at this stage of the disease, when the patient is ** practi-
cally paralyzed.” These evercises, however, are justified, and extremely
useful from the moment when proper treatnent has made the limbs again
ataxvic. For this purpose we employ simple contractions in single
museles or groups of museles which have the same funetion, limiting
the movements as much as possible to one joint. The exercises are
divided into four groups, namely, exercises for the toes, the foot, the
leg, the thigh.

1. The Toes.—Flexion; extension; adduction; abduction of one
toe or of more, or all. :

2. The Foot.—Plantar flexion, dorsal flexion ; raising the outer
edge of the foot; raising the inner edge; rotation of the foot in the
ankle-joint.

3. The Leg.—(The patient sitting up with his legs hanging over
the edge of the bed.) Extension and flexion of the leg.

4. The Thigh.—Inward rotation ; outward rotation ; abduetion and
adduction (the limb resting on the bed during movements); crossing
the legs.

Remarks to Exercises 1 to 4,

(1) Isolated movements of the toes are generally very rudimentary,
even in healthy persons ; systematic movements of the toes are never-
theless very important, because in the course of tabes one often sees
develop an anomalous position of the toes, which consists of hyper-
extension of the first phalanx and hyperflexion of the second,
respectively the second and third phalanges.

(2) Tabetie psendo-paresis of the peronei museles produeing anlkle-
drop is very common, and emphasizes the necessity for carefully
exercising the muscles, which produce the movements of the foot.

(3) For these exercises, the patient should sit up and let his legs
hang over the edge of the bed, and it is important to eliminate move-
ments in the hip-joint. It must be kept in mind that extending
(raising) and flexing (lowering) of the leg are produced by the same
group of museles, viz., the extensor quadriceps cruris ; the flexion
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of the leg is the result of the prevalence of the weight of the leg over
the contraction of the extensor. Isolated contraction of the flexors of

the leg should not be practised just yet, for it requires that the patient
should either lie on his stomach or make passive resistance, both
conditions which the patient cannot yet fulfil.

(4) In practising
rotation of the thigh,
the medical man
should be careful to
avoid excessive out-
ward rotation, on ae-
count of the pro-
nounced  hypotonic
condition of the
museles, which nor-
mally produce inward
rotation. These
muscles may be easily
overstretched ; as it
is, the outer edge of
the foot is often seen
to rest on the bed.

(5) Most of these

Fic. 85.

exercises are very tiring and exciting to the

patients, and the medical man will do well to make the exercises short,
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to support the movements with his hand, and to control the pulse of
the patient.

L
Exercises in Bed with the Use of Special Apparatus.

89. An elastic garter, to which a cireular dise of about 2 inches
diameter is fixed, is put on just below the knee, and its position con-
tinually changed, while the patient tries to touch the dise with the
heel (Fig. 84).

90. A round wooden eross-bar, which is so connected with two up-
rights that it may be raised or lowered, brought nearer to, or moved
away from, the patient, is fixed to the sides of the bed as shown in
Fig.85. The patient is told to put his legs alternately on the bar and

Fra, 86,

back on the bed, making short halts between these movements. At
first the bar is fixed at such a height that the leg, when resting upon
it, forms an obtuse angle with the thigh ; the distance from the
patient should be such that the leg need not be unduly flexed. The
bar must not be touched by the leg until the heel is brought to rest
on it. The nearer to the body of the patient the bar is fixed, the
more diffienlt will it be for the patient to avoeid knocking against it.
The higher the bar is fixed, the more diffieult will it be for the patient
to carry out this exercise. The following modifications will be found
useful :

(«) Height of the ecross-bar from the bed, 15 inches; proximal
distance from the ankle, 4 inches. One limb flexed in knee-joint,
raised and put on the bar; short rest there; return to original
position.
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(b) Height, 20 inches; same distance from ankle; same exercise
as at (a).

(¢) Height, 15 inches; proximal distance from ankle, 8 inches ;
same exercise as at (a).

e — — e — — e ——— . Y

Fic. 87.

(d) Height, 15 inches; bar fixed just over the knees; same
exercise as at (a).
(¢) Height, 20 inches; bar fixed halfway between knee and ankle ;

e —-— - e —— e ——
| |

Fic. R=.

the exercise is made such that while one leg is leaving the bar the
other is put on it.

(1) Both limbs make the movements simultaneously.

91. The apparatus which is necessary for this exercise (Fig. 86)
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consigts of a hoard 2 feet long by 1 foot wide, which ean be made to
slide on a special extension frame. The piece marked ¢ in the
illustration is covered with felt. The board has two rows of elliptie
concavities, with a larger diameter of 4 inches. The apparatus is
laid on the bed, so that the felt-covered piece (¢) rests against the foot-
piece of the bed, and the board is then moved towards the patient
until its proximal edge reaches the trochanteric region (Fig. 87).

The nature of the exercise may be gathered without difficulty from
Fio. 87. At first only one limb at a time is exercised, the heel being
put into successive holes, both upwards and downwards. The follow-
ing modifications will be found useful :

(@) The heel takes one hole after the other.

() The heel misses every other hole.

(¢) The heel is put into the various holes at the command of the
medical man.

(dy Both limbs practise simultaneously, taking hole after hole.

(¢) One heel is put into the lowest, the other into the uppermost,
hole ; while the one moves up the other moves down.

' 92, Instead of a single eross-
bar, a more complicated appa-
ratus is used, the arrangement of
which will be seen from the
accompanying woodcut (Fig. 89).
The board a supporting the foot-
rests is coneave, with its con-
cavity looking towards the
patient ; the foot-rests bear two
notehes which are large enough
to receive the heels, even if
covered with socks and boots.
The foot-rests are 8 inches high,

Fic. 89. 6 inches wide, and 4 inches

distant from each other. The
praectice consists in putting the heel either into the spaces between
the foot rests (marked A, B, C), or into one of the noteches (marked
1-8).  The following modifications will be found useful :

() The heel of the exercising limb is put in succession into the
spaces A, B, C, returning each time to its original position.

() The heel is put into the spaces A, B, C, and conversely.

(¢) The heel is put into the notehes marked 2, 4, 6, 8, returning
to the original position from each notch.
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() As in exercise (¢), but without taking a rest after each noteh.

(¢) As in exercises (¢) and (d), but this time using the noteches
numbered 1, 3, 5, 7. (The numbers do not appear in the woodent,
but refer to the lower notches.)

(f) The heel is taken from notch 1 to noteh 2, from 5 to 4, from
5 to 6, from 7 to 8, either resting on the board, on the bed, or on the
foot-rests.

93. To the side of a couch (Fig. 90) an apparatus is fixed, the
arrangement of which may be seen from the accompanying illustra-
tion. At the places marked «, b, ¢, ball-joints are placed, which

Fig. 0.

can be steadied by means of serews; the upper end beyond ¢ is
designed to receive the straight attachment of a ring. The apparatus
and the hoops are made of iron ; the diameter of the hoops varies from
10 to 24 inches. The apparatus may be used in the following manner :
The patient lies on the couch, and with his foot in plantar flexion, and
the toes slightly resting on the ring, he follows the eircumference of the
ring. The ball-joints allow of a multitude of positions. This exercise
is easier with larger rings, but it is generally rather diffieult, and
therefore only indicated in cases of slight ataxia.

94. The illustration represents the patient as if seen from above
lying on the couch. Two wooden rings are required, of a diameter of
about 10 inches, with handles fixed to them. The rings are either
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held by the attendant or—in suitable cases—by the patient himself.
The patient has to put either one or both legs through the ring with-
out touching it:; or he may use two rings, one for each limb, and
practise the movement, either alternately or simultaneously, with
both legs.

Remarks on Exercises 89 to 94.

89. The wooden dise replaces the finger of the doctor. It further
furnishes, from its size, a good resting-point
for the heel, and may with great advantage
be fixed to any part of the limb for the practice
of static coordination. When the patient
practises with closed eyes, the wooden disc
produces a tactile impression strong enough
to serve as a substitute for the lost eutaneous
sensibility.

92, The movement from 1 to 2, 3 to 4,
ete., 1s more difficult than that from 1 to 3
or 2 to 4, ete. For practising with bare feet,
the edge of the notches should be rounded off
or padded. The combination of strong mus-
cular contractions (lifting the whole limb)
with fine coordination movements requires
areat care and attention on the part of the
patient and doctor.

93. This apparatus should only be used in
conditions of pseudo-paralysis of the peronei,
and then only in the preataxic stage. When
using these appliances the medical man should

Fic. 91 not forget that the most tiring of all movements
is raising the lower limb with the knee ex-
tended ; such movements, therefore, should be made as seldom and
for as short a time as possible. As soon as the patient has become
proficient on the apparatus its use should be discontinued, and
exercises out of bed substituted which do not require the use of
apparatus, but at the same time fulfil the same purpose. The reason
for this change of exercises is to be found in the tendency of the
patients to practise exercises on apparatus which they have already
learnt in a negligent fashion. Patients who have to interrupt the
treatment and return home may well be given one or two of the
above-deseribed apparatus for home practice.
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Exercises for the Recumbent Position, to be practised with Closed Eyes.

The ideal which we should endeavour to realize is that every
patient should learn without control of the eyes to carry out those
movements which a healthy person would be able to perform with his
eyes closed, but no others. Most of the apparatus which are commonly
used for the movement treatment of tabes require, even in perfectly
normal people, the constant control of the movements by the eyes.
They are therefore quite unsuitable for exercises that have to be
performed by tabetic patients, in whom the optic sense only partially
replaces the lost sensibility of the skin, joints, and muscles. The
tabetic has with his eyes, not only, like a healthy person, to judge the
external conditions under which his movements take place, the nature
of the ground on which he is standing, its resistance, the extent of the
movement, and so on, but he has also to have recourse to his eyes for
any information that he requires regarding the position of his limbs
at any given moment while the movement is in progress, or about
the distance which has already been, or still has to be, traversed—in
short, regarding all those components of a movement, a knowledge of
which a healthy person derives from a multitude of sensory impres-
sions. If control by the eyes is absent, the behaviour of the patients
varies according to the degree and the kind of sensory disturbance
that may be present.

In a case of slight loss of sensation, when the muscular sensibility
is still able somewhat to compensate the loss of articular sensibility,
movements which with open eyes are executed quite correctly assume
a peculiar spasmodic type: the contraction of the muscles becomes
greater than is necessary in order to overcome the weight of the limb
which has to be moved, but the main character of the movement will
not essentially be altered. Such cases are met with only in the
preataxic and the early ataxic stages. Movements which from their
very nature require a larger amount of museular work should almost
entirely be excluded from the daily programme of the patients, and
permitted only when the loss of sensibility is slight.

In cases of moderate severity the movements become more rapid as
soon as the eyes are shut; exercises which the patient had already
learnt to perform slowly and evenly become again jerky and interrupted ;
this characteristic becomes more marked when the eyes are closed.

In serere cases the patients are either totally unable to keep the
flexed lower limb in a certain preseribed position, or can only do so
with great difficulty.
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In wvery serere cases of loss of sensibility, but which yet widely
differ from those most grave cases that have become completely anss-
thetie, the patients are very uncertain in the choice of the muscles
which they want to contract, and commit many errors of innervation.
Thus, a patient may raise his leg while he really wishes to flex it, or
extends it instead of raising it, and so on. Very characteristie of this
stage is their uncertainty—or, rather, ignorance—as to the moment
when a movement has been completed ; for instance, the limb is
already extended and rests on the bed, while there continue spastic
contractions of the guadriceps eruris muscle; or, when the Exer-
cises 1-16 ave to be made, during which the heel should slide up and
down on the bed or couch, the patients flex the thigh to such a degree
that the heel is raised high from the bed, and even the leg is raised
owing to the concomitant innervation of the quadriceps. If such a
patient is prevented from executing the intended movement by holding
his leg down upon the bed, and he has a sufficient amount of cutaneous
sensation left, it is easy to produee in him an illusion of a movement
taking place which in reality has not been made at all.

Practice brings about an improvement even in these cases. The
amount of possible improvement depends on the degree of sensibility
to movements that was present at the beginning of the exercises; the
amount of improvement actually achieved depends on the length of
the treatment, and last, but not least, on the skill and ability of the
medical man supervising it. Slight and moderately severe cases may
improve to such a degree that they become able to perform all move-
ments equally well, whether they follow them with their eyes or not.
Serere cases usually continue for a year or longer to shew a marked
difference in their movements as regards both kinds of exercises;
nevertheless they shew constant, though slow, improvement. Such
patients always control their movements with their eyes. When they
move about in the dark, they naturally perform their movements
with mueh less precision than when they can regulate their move-
ments with their eyes; but even so their movements shew an
enormous improvement in comparison to what they were before the
treatment.

One of the movements which is made without eontrol by the eyes,
although the patient has his eyes open, is flexion of the leg while the
patient is lying on his stomach. As only one group of musecles is
called into play, it would be an admirable exercise were it not that
there arise two difficulties in connection with it: First, the necessity
of counterbalancing the whole weight of the leg, and, secondly, the
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important fact that pure flevion of the leg is hardly ever performed in
ordinary life. The first-mentioned difficulty becomes very obvious
when patients with a considerable amount of loss of sensibility lower
the flexed leg on the bed again (extension by means of contraction of
the flexors), a movement which throughout demands an accurate
adaptation of the muscular contraction to the weight of the leg. We
see therefore regularly, even in moderately severe cases, that the leg
suddenly drops on the bed. This movement becomes still more
difficult if carried out with hoth legs, and is even in slight cases
often impossible, on account of the large amount of accurate eoordina-
tion it requires. It is therefore well adapted to serve as a means of
detecting slight loss of coordination, as well as differences of coordina-
tion between both legs. The movement is diffieult, and apt to unduly
tire the patient.

When should the movements be practised with exclusion of the
control of the eyes? From the beginning ; for a knowledge of how
the patient performs his movements when unaided by his eyes is
absolutely indispensable for making a prognosis. A more extensive
use of this diagnostic factor should be made as soon as the patient
has learnt somewhat to keep his movements under control. In
slighter cases a fortnight will suffice ; in others it may be six months
before the patients can be allowed to practise with their eyes shut.
This modification of the exercises should be introduced very gradually,
in order to avoid undue fatigue on the part of the patient. It may
be found expedient to introduce, as an intermediate stage, exercises
during which the patient has his eyes open, but instead of keeping
them fixed on the movements of his limbs, he looks at objects further
away, such as pictures on the wall opposite, or he 1s told to look out
of the window, and so on.

A separate group of exercises which likewise belongs to those
during which the control of the movements by the eyes is excluded,
may be called sensory evercises; that is, the patient imitates from
memory with his other limb the positions which the first limb has
occupied or is still oceupying. For instance, the patient is lying on
his back, the limb () is passively flexed in the knee-joint until a
certain angle is formed, and then held in this position ; the patient,
who has been attentively following the movement with his eyes, is
now told to shut them, and to bring his leg () into the same position
as that occupied by the limb («). This movement being completed,
the patient opens his eyes and corrects the mistake that may possibly
have been made; or the patient himself brings his limb (a) into the

9
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position indicated to him, and keeps it there while he completes the
exercise as before.
Remarks.

() These exercises require a not inconsiderable degree of sensi-
bility to movements, and are therefore most suitable in cases of
moderate severity ; they provide also an excellent means for studying
the existing differences regarding the acuity of the motor sensibility
in both legs.

(b) Passive movements are much more difficult for the patient to
imitate than active movements.

(¢) Obtuse angles are more difficult to imitate than acute ones.

() The exercises are difficult and tiring ; only those movements
should be practised that do not require a large amount of muscular
force, and are likely to unduly strain the attention of the patient ;
movements that can only be made without support of the leg should
be avoided.

(¢) For the purpose of eomparison, and in order to obtain a means
of marking progress, daily records of the exercises should be kept.

B. Exercises in Sitting Posture.

We generally prefer tabetic patients to practise movements in a
recumbent position—first, beeause normally very few movements are
possible in a sitting posture, and, secondly, because the recumbent
position allows more freedom and a greater variety of movements.

In cases of severe loss of coordination, when the patients have for
years been unable to stand, and have lost the ability of making even
the simplest coordinate movements, we let the patients practise move-
ments in the sitting posture, as well as lying down; the patients
should be fully dressed for these exercises, and wear stout, heavy
hoots. The movements are, of course, very simple ones, such as
raising the thigh with the knee flexed and putting the foot on the
ground firmly. For some time the patients will not suceeed in putting
the foot down in sueh a manner that it touches the ground with the
entire sole. It is sufficient if the patients become able to cover with
the foot the traced footprints on the floor ; to induce them to try to
do more at this stage of the treatment is very risky ; the patients soon
beeome tired and very exeited. Care should be taken that the ankle
does not turn over, and that the contact with the floor is not too
violent. On the first occasion the leg should be directed by the
medical man who supervises the exercises. The patient should
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practise no more than four series of exercises, each series consisting
of four movements, and practise with one limb while the other is
resting. It is not advisable to let the patient practise with both
limbs together ; that combination does not oceur mn ordinary life, has
very little importance from the standpoint of coordination, and
requires a large amount of museular strength.

If one watches people in an advanced state of tabes while they are
sitting, one notices a characteristic position of the lower extremities
which alone enables one to make a diagnosis; viz., the limbs are
flexed in the knee-joints and abducted to such a degree that both
knees drop outwards and the outer edge of the feet rests on the
ground. The cause of this anomalous position of the lower limbs is
to be found in a diminution of tone of the adductor muscles, in con-
sequence of which the lower limbs become unable to resist the
influence of their own weight, which acts in the direction of abduetion.
We have seen the same take place in the recumbent position. For
this reason the patients should be instructed to make movements of
adduction between the other movements, and when sitting to keep
their limbs in a normal position.

The greatest practical importance, however, is attached to the
practice of such important movements as sitting down and getting up.,
More often than not the patients have almost lost the power of getting
up from a chair or of sitting down. These two movements should
be practised in the following manner: After the completion of an
exercise which he has performed standing, the patient is taught how
to resume his seat and wvice versd. It will be necessary to insist on
the correet execution of these movements.

Let us watch a tabetic patient, whose tabes is so severe that he
cannot get up from a chair, try to rise. He makes futile efforts by
moving his body from one position into another; he moves his legs,
but apparently it does not oceur to him to make that absolutely necessary
mitial movement with his legs without which getting up from the chair is
impossible—namely, to move his legs back and under his body in order that
his centre of gravity falls scmewhere in front of the ankle-joints. The
patient has simply forgotten a movement which a healthy subject
carries out as a matter of course. We say “‘forgotten ™ with a purpose,
for the patient has not lost the ability of making such a movement ;
indeed, he carries it out as soon as he is veminded of the import of it.
The same applies to that other important movement, viz., bending
the body forward. Once the patient is reminded of these necessary
preliminary movements, he usually learns how to get up within a few

H—2
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minutes. His manner of exeeuting this movement depends on his
degree of ataxia; it does not matter whether he completes it already
the first time, or leaves part of it undone—whether it costs him great
exertion, or he sways a little in doing it—the movement has been
learnt as soon as the patient grasps the idea that the essential part of
the movement is the transference of the centre of gravity from behind
to a place a little in front of the ankle-joints.

When sitting down, the patients simply let themselves fall into the
armehair whenever they try to sit down without support or without
leaning on the arm-rests. This is the result of the patient neglecting
to bend the body sufficiently forward while flexing the knee and hip
joints, in consequence of which the weight of the body is transferred
back and beyond the heels. The patients should, therefore, be
instructed to observe the following rules :

Sitting down.—The knees should be slightly and to the same
degree flexed, a matter of some diffienlty, both on aceount of the state
of hyperextension in which the knees are usually kept in consequence
of the hypotonie condition of the musecles of the calves, and because
both knees are hardly ever equally affected, so that the patient has to
direct his attention to either of them. After the knees have been
flexed, the body has to be slightly bent forward. The patient then
begins to sit down, flexing his knees still further while the bending
forward of the trunk continues. Thus the line of gravity remains in
the neighbourhood of the ankle-joints, and the body, maintaining its
balance, is slowly lowered into the chair. The body should be kept
in the anteflexed position until the patient is actually sitting in the
chair. Care should be taken that the patient’s ankles do not turn
over or he himself piteh forward.

Getting up.—Both feet should be drawn back until their heels are
partly under the chair. The body is then bent forward until the
knee-joints have completed a movement of partial extension, when it
is slowly erected. It should not be forgotten that a healthy person
when sitting far back in a low chair draws his feet as much as
possible under the chair, and when getting up balances himself on the
balls of the toes, and not on the whole foot. Thereby the centre of
gravity is at once transferred far enough back, so that it does not
become necessary to bend the body much forward. On the other hand
the tabetic patient cannot balance himself on the toes ; he needs the
whole foot, and especially the heel. He ean, therefore, draw his feet
only so far back that it is still possible for him to put his heels on the
ground ; that is, the heels are put just beneath the edge of the seat of
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the chair. Consequently the body must be bent forward so far that
its centre of gravity is poised above the heels. When the patient is
sitting far back in the chair, it often happens that even a maximum
degree of anteflexion of the body is not able to shift the centre of
gravity sufficiently forward, and the patient cannot rise on his feet.
It is therefore necessary for the patient not to sit too far back in the
chair, if he wishes to try to get up from it without support.

(. Exercises in Erect Posture.

Walking Forward.

The first lessons should be devoted to the practice of the various
forms of walking and the position of the upper extremities.

Exercises,

1. Walking slowly forward. The patient has to traverse a distance
of about 20 yards, walking very slowly and paying his fullest attention
to the manner in which he moves his legs.

2. The patient has to correct the exaggerated outward rotation of
his legs. The angle enclosed between the two feet should not be
more than 90 degrees.

8. The same ; but the patient has to adduet his lower limbs so
much that the distance between the heels is no more than 6 inches.

4. Walking slowly, the patient keeps his feet almost parallel, the
heels are brought together after each step: the walking basis has a
width of 6 inches.

5. The same as 4, but the patient is now directed to make steps of
medium length (about 13 inches).

6. The same as 4 ; each step is only 9 inches long.

7. The same as 4; the length of each step 1s 24 mches.

Bemarks on Exercises 1 to 7.

(@) The patients practise individually; their attention must be
assiduously drawn to every detail of the movement which is to be
executed.

(h) The patients should wear a light dress without a coat ; the ladies
should wear knickerbockers, to enable them to watch the movements
of their legs. All patients should wear high lace-up boots, which give
a great deal of support about the ankle, with low and broad heels.

(¢) At first short distances only (3 to 5 yards) should be traversed
by the patients.
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(d) The tabetic patients have a tendency of walking too quickly ;
they should be enjoined as much as possible to walk slowly.

(¢) After each exercise the patient’s pulse should be controlled ; at
the beginning of the treatment the pulse-rate rises quickly to 120 or
150 beats ; no fresh exercise should be begun before the pulse-rate
has become normal again.

(/) At the slightest sign of fatigue the patient should sit down and
rest ; for this reason numerous chairs should be provided along the
walls of the exercise-room.

(9) The patients should be instructed, before beginning to practise
walking, that they have to transfer their weight upon one leg, in order
to free the other for the purpose of swinging it forward, and that they
should bend the body forward.

() Fig. 66, Pattern 1., shews the broad black stripe on which the
patients should walk during these exercises.

(1) Walking-sticks should be used by the patients at these exercises.

(j) The patients should keep their eyes fixed on their feet in
walking.

The following exercises are suitable for the practice of steps of
certain length, for which Fig. 66, Pattern III., should be used. We
recommend three different steps :

1. The long step, which is easy for a man of medium height, but
very diffienlt for tabetic patients ; it should, therefore, be reserved for
patients who have already made good progress. This step is 28 inches
long.

2. The half-step is 14 inches long; this is the length which is
easiest for tabetic patients.

3. The quarter-step (7 inches long).

Exercises 8 to 18,

8. Half-steps forward—single steps (that is, after each step the
feet are placed in apposition).

9. Half-steps forward—progression.

10. Three-quarter-steps forward—single steps.

11. Three-quarter-steps forward—progression.

12, Quarter-steps forward—single steps.

13. Quarter-steps forward—progression.

14. Half-step forward (single step); quarter-step forward (single
gtep). This combination of two steps of unequal length is to be
repeated five to ten times in suecession.
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15. Three-quarter-step forward (single step) ;: quarter-step forward
(single step). Repeat five to ten times.

16. Half-step forward with leg (a) ; three-quarter step with leg (b) ;
quarter-step with leg («); half-step with leg (I); three-quarter step
with leg () ; quarter-step with leg (I). Repeat three to ten times.

In this exercise each leg has done the same amount of work (three
steps), but always changing the length of the steps and returning to
the initial position after completion of the third step.

17. Quarter-step forward with leg (a); quarter-step with leg () ;
quarter-step with leg (b); quarter step with leg (a).

18. Three one-quarter steps forward with leg («); two one-quarter-
steps with leg (b); half-step with leg (a): three-quarter-step with
IEg (h).

Remarks on Exercises 8 to 18,

(@) In these exercises are eractly determined the position of the
lower extremities and of the feet, the width of the walking base, the
length of the steps; the tempo of the steps is left to diseretion.

(b) ““BSingle step™ means that both legs step out the same distance,
so that after completion of bhoth movements they are again in the
“initial 7 position. ‘ Progression’ means, in analogy with ordinary
walking, that the second leg, passing the first, swings forward, thus
traversing double the distance prescribed by the first leg; then the
first leg does the same, and so on.

(¢) *“Initial position " means both feet in apposition ; each of the
exercises 14 to 18 ends with the feet in *° initial ]_l{)‘&ltl{ll]

(d) At each exercise the ”anmelmmg’ leg is the one which dld
not begin the immediately preceding exercise; both legs perform an
equal amount of work during each exercise.

(¢) Fig. 67 explains the exercises 14 to 18; (a) and (/) mean right
and left leg respectively ; the numerals indicate the sequence of the
movements ; the distance from one division to the other is equal to
one-quarter-step.

(f) It is not difficult to vary the above deseribed exercises, but in
doing so one should remember, first, that long steps require careful
supervision ; and, secondly, that the patients should not be made to
stand long on one leg.



136 The Lower Extremities

Walking Sideways.
Exercises,

19. The patient makes a half-step to the left, then returns to his
original position (Fig. 92).

_____-.____.__...... =

3.

Fic.

L2,

Fic.
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20. Three-quarter-step to the right, one long step to the left, then
a short step back to the original position (Fig. 93).
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21. Several quarter-steps to the left, then return to original position
and vice versd.
22. Longer and shorter steps to be made indiseriminately in either
direction.
Remarks on Exercises 19 to 22.

(@) Walking sideways is easier than walking forward. Hence
advanced cases of tabes ought to begin with practising lateral pro-
gression ; but slight cases and cases of moderate severity may practise
walking sideways in the intervals between the various exercises bearing
upon forward progression, practising making long steps forward only
after lateral steps of the same length have been already practised.

(b) Figs. 46 to 52 demonstrate clearly the mode of progression in
walking sideways.

(¢) Under normal conditions, when persons make a long step to
the right or left, the leg that is to make the step tries first to establish
a hold on the ground by extending the foot so that the toes touch the
ground before the heel, which is not lowered until the other (or sup-
porting) limb has been pulled after. Tabetic patients, on the other
hand, avoid balancing themselves on the toes, on aceount of the
looseness of their ankle-joints, and they should not be persnaded
during the earlier part of the treatment to try to balance themselves
on the toes. It is further necessary to keep the steps below their
normal length, in order to enable the outstretched limb to rest on the
whole foot while the other follows after.

() During the first lessons in walking sideways no notice need
be taken of the tendency of the patients of making steps of unequal
length.

Walking Backward.

In this mode of locomotion, as in walking forward, the body bends
slightly forward. Walking backward, however, further necessitates
pulling the body back while the previously supporting liml is pulled
after the one that has just stepped back; it consequently requires
greater efforts at coordination, and is very trying and tiring to tabetic
patients. This diffieulty grows in direct proportion to the length of
the step required, and is felt more keenly than in walking forward.
For this reason short steps should be the rule.

Exercises.

23. One-quarter-step backward ; single step.
24. One-eighth-step backward ; single step.



138 The Control of the Movements by the Eyes

25. One-eighth-step backward ; continuing.

26. One-eighth-step backward, the left foot stepping out first;
then two more sueh steps with the right foot leading.

27. One-quarter-step backward ; continuing.

28. One-half-step backward ; single steps.

THE CONTROL OF THE MOVEMENTS BY THE EYES.

Tabetic patients should always follow their movements with their
eyes. We have already mentioned that ataxic movements become
still more ataxic when they are carried out with closed eyes, and that
movements which are usually made in a regular manner become at
once ataxic when the patient no longer controls them with his eyes.
The reason for this interesting phenomenon is to be found in the
inereased importance of the sense of sight for the orientation of the
body and its extremities, once the sensibility of the skin, muscles,
joints, and bones, has become partially or entirely lost. In studying
a new exercise the patient should closely follow with his eyes every
phase of the movements he is practising. When the details of the
new movement have been thoroughly mastered, the patient should
begin to practise the same movement with his eyes shut. Although
he will not immediately suceeed in this task, much will already have
been gained if the patient becomes proficient enough to be able to
perform his movements without constantly having to keep his eyes
fixed on his arms or legs.

1. At first we ask the patient, when practising, not to look at his
feet, but on the ground about 1 to 2 yards in front of them. He then
repeats all the movements which he has already acquired, beginning
with the easiest. It will be interesting to see how at onee the former
mistakes reappear—namely, the tendency of walking quickly, stamp-
ing with the feet, the outward rotation of the legs, and so on. The
steps become again irregular in length, but this is a matter of minor
consideration so long as the patient 1s able to keep on the Dblack
stripe when walking. In this manner the patient practises walking
forward, sideways, and backward. Great care should be taken that
no accident happens; sprained ankle, e.q., 18, unfortunately, one of
the most frequent mishaps to tabetic patients unless they are most
carefully guarded against any such untoward event. Short, medium,
and long steps should be praetised until the patient has become quite
proficient.

2. Next the patient has to keep his eyes fixed on a certain point on



The Control of the Movements by the Eyes 139

the wall opposite him—i.e., about 20 to 24 yards away from him.
This modification inereases considerably the difficulties which the
patient will have to overcome; his incoordination will immediately
beecome worse, and he will be quite unable to keep on the black stripe
while walking. The patient has to go through the same exercises as
mentioned in the previous paragraph.

3. The patient is told to practise with his eyes fixed on a point on
the opposite wall, close to the edge of the eeiling.

4. A point on the ceiling, situated almost immediately above the
patient, is to be kept in view by the patient while practising.

5. The patient has to keep his eyes closed while practising walking
forward, sideways, and backward.

i. Beyond the duty of careful supervision, the medical man should
not negleet to interrupt the exereise at once if he finds in the pulse
of the patient symptoms of fatigue.

ii. No patient should be required to walk backward with his eyes
closed before he has mastered walking forward and sideways.

iii. and iv. These exercises demand a certain amount of dorso-
flexion of the head and neck, whereby the equilibrium of the body
is materially disturbed, sometimes so mueh so that the patient can
scarcely keep on his legs. Instead of shutting the eyes, the same
purpose would be achieved if the patient’s legs and feet were hidden
from his view. Ladies should, therefore, after a time be permitted
to wear their skirts again; whereas the men, at this stage, should
practise with their overcoats on, or should wear long mantles or
aprons. This mode of practising is most important, for it as nearly
as possible approaches to conditions which exist in ordinary life. The
exercises gain additional value when the patients are able to practise
in groups, for then they have to look out in order to avoid eollisions
with one another or with obstacles placed in their way.

THE TEMPO OF THE MOVEMENTS.

One of the most important tasks in the treatment of tabes is the
figcht against the tendency of walking quickly which characterizes the
tabetic patient. It is interesting to see how patients suffering from
paresis do not become able to walk more quickly before their paretic
condition generally is improved ; while, on the other hand, in tabetic
patients the acquisition of a slow gait shews improvement, because
here slowness of movement means regular employment of the
antagonists—that is, coordination has been regained.
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A further step towards a cure is made when the patients learn
how to alter at will the tempo of their movements ; the accuracy and
certainty of locomotion depends to a great extent on the ability of the
patient to vary the tempo of his steps as circumstances demand.

If in the beginning of the treatment the patient is requested to
walk slowly, one notices, as a rule, that the interval between two
consecutive steps becomes longer, but that the step itself is made
rapidly. The converse, however, should be the aim—viz., the interval
between two steps should be shortened, thus producing regular and
uninterrupted progression, but the amplitude of the step should be
inereased. The intervals between the steps can best be shortened by
requiring the patient to mareh to words of command, or other signs,
such as clapping the hands. As soon as the patient has been told the
direction in which to walk, the width of the walking base and length
of the distance to be traversed, and in what direction he is required to
look, the moment for each step is signalled by clapping the hands. It
is thus in the power of the medical man to regulate the duration of
the intervals between the steps. The patient will be the more able to
follow the signal promptly the less marked is his incoordination, or the
greater the progress which he has already made.

The object of this exercise is to teach the patient to transfer
without delay his centre of gravity on to one leg in order to enable
the other leg to step out at once.

The use of a metronome for the purpose of regulating the succession
of the steps is not to be recommended, for the metronome, onee set,
will during each time unit give the same number of signals, which
circumstance the patient will at once utilize in this way, that he will
make a rapid step and then have a comparatively long interval, during
which he can get ready for the next step.

The following precautions should be taken :

1. The medical man should let the patient begin to practise without
first fixing the length of each step.

2, The patient should make half-steps only. Long as well as
short steps should be avoided ; the former are too tiring for the patient,
the latter are invariably turned into long steps by the patient’s ten-
deney to making brisk movements.

3. Next come medium steps sideways, both with and without
prescribed length of the step.

4. Walking backward should not be attempted until towards the
end of the treatment, when the patient has beecome proficient in all
other forms of walking and has regained confidence in himself.



The Change of Direction 141

5. The patient should eontrol the movements of his limbs with his
eyes ; walking at command, without the control of the eyes, requires
a high degree of coordination which is very rarely achieved by tabetics.

THE CHANGE OF DIRECTION.
Turning Round.

One important factor determining the safety of the movements of
the human body iz the power of promptly altering the direction in
walking ; on it depends the possibility of ““moving out of the way,”
without which walking in busy thoroughfares is impossible. A
healthy person performs this act by turning on one heel and pulling
the other limh after. Tabetic patients have the greatest diffieulty in
changing their direction in walking ; they increase the space between
their feet and alter their direction as little as possible. In consequence
of their inability to turn on the spot they deseribe long curves.

The patient should stand with his heels close together, but the
toes should be about 8 inches apart. The patient then turns slightly
on one heel; he then lifts the other foot off the ground, and puts it
down by the side of the first so that the initial position of the feet is
resumed. In this manner the whole body describes a limited move-
ment round its vertical axis. At first the angle thus described by the
patient should be made as small as possible ; its size may be gradually
increased, until the patient becomes able to describe an angle of
90 degrees, when the progress may be a little accelerated. Figs. 69 and
70 represent diagrams which should be painted on the floor, and which
in the earlier stage of the treatment will be of great help for instructing
the patients how to turn round. The exercises should be made
(@) without, () with command ; (¢) improved cases may be allowed to
wheel round an angle of 180 degrees.

WALKING ZIGZAG.

Fig. 67 represents a zigzag border which is painted on the floor,
and on which the patient must walk closely following its course. At
first the patient should make two steps along each arm of the zigzag
border, but he will soon learn to make steps as long as the arms of the
border. Inasmuch as the patient has to turn on both heels if he wants
to perform this exercise correctly, walking on the zigzag border will
invariably be found more difficult than turning round. The border
is 8 inches wide ; each arm has a length of 24 inches.

Walking in a cirele has been quite abandoned by us, for if the
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radins of the cirele be short, the patients soon become giddy and tired ;
and if it be long, the movement possesses not enough value from the
point of view of coordination to compensate the patients for the fatigue
and strain resulting from such an exercise.

‘STANDING AND WALKING WITH BENT KNEES.

The importance of walking with slightly bent knees has already
been discussed. Nearly all our patients, even those with only a very
slight ataxia, have lost this faculty in consequence of the hypotonic
condition of the muscles and the hyperextension of the knee in order
to prevent the knees from suddenly bending under them. Under
proper supervision, walking with slightly bent knees is capital practice;
it makes the patient again accustomed to a form of coordinate move-
ment during which the equilibrium of the body is chiefly maintained
by the combined action of the Hexors and extensors of the knee-joint,
and not by the pressure of one articular surface upon the other, as is
the case in the stiff gait of the tabetic. Again, flexion of the knee
releases the articular cartilages of much pressure; the necessarily
increased action of the muscles does not unlikely increase the
muscular tone too. Tabetic patients have naturally much difficulty
in practising this exercise, for the proper contraction of the antagonists
which is necessary for the production of that slight flexion of the knee-
joint required for this exercise demands intact muscular sensation.
The slightest anomaly of tactile sensation will produce either extreme
extension or sudden flexion of the knees. As even slight cases of
ataxia shew impaired muscular sensation, there will be few patients
who will be able to keep their knees slightly bent for longer than a
minute or two. It will be sufficient if the patients can walk with their
knees considerably flexed. Duration and repetition of the exercises
should not be left for the patients to determine, who in the absence of
every sensation of fatigune are apt to overdo it. Another point must
be mentioned here which is of the greatest importance. The patients
experience great difficulty in simultaneously bending both knees and
in keeping them in that position ; one invariably finds that one knee
is extended while the other is flexed, and so on. The cause of this
interesting phenomenon is a double one—first, the unequal amount of
loss of sensation that exists in both legs, and, secondly, the loss of the
power of simultaneous innervation of several groups of muscles which
are situated far apart.
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WALKING ON THE NARROW BORDER.

The * narrow * border has a width of 4 inches, which 1s about the
width of the sole of a boot. The practising patient puts first one
foot on the border, and the other by its side; he then praectises
the following exercises :

1. Foot («) on the border, (b) by its side; (b) is then put in front
of (@) ; (a) is brought forward to the side of (D), and so on.

9. The patient is asked to make steps of a certain length
(cf. Fig. 66).

Fic. 94.

3. The patient walks putting one leg in front of the other on the
narrow border without stepping off it (Fig. 95).

4. As in 3, but the steps are of a certain length.

These exercises are very difficult; the most difficult of them is
Exercise No. 4, for there the walking base is not wider than the sole
of the boot, and the weight of the whole body must be balanced on
one limb. Further, Exercises 1 and 2 provide for a rest after each
step, whereas 3 and 4 demand continued progression without halt
or widening of the walking base. The patients walk like healthy
persons would do if they had to walk on a narrow board which is
fixed a considerable distance above the ground.
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Fic. 95.
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THE PRACTICE OF WALKING IN CASES OF SEVERE AND
SEVEREST (PARALYTIC) ATAXIA.

With regard to the walking exercises which have up to now been
treated, it was presumed that the patient was able, with help, at any
rate, to balance his body on his lower limbs—i.e., that he was able to
stand. For those patients, however, who have been confined to a bath-
chair or the bed, who can only with the greatest difficulty, if at all,
support themselves on
their legs for a few
seconds, special modifica-
tions of our system must
be designed. It has in
many cases of the severest
kind been possible to re-
store the power of walk-
ing, and there i1s not a
single case in which it
proved 1mpossible to
achieve even a slight im-
provement.

BSuch patients first
practise certain  move-
ments lying in bed ; after
a time the patients are
brought into a wvertical
position in order to make
them accustomed to this
position, and also to the
contact of the feet with
the ground. This latter Fic. 96.
part of their exerciselis
attended by many difficulties, for the knees have a great tendency to
bend, the feet turn over, and the body eannot be kept upright. The
absolute helplessness of such patients is the more surprising as, while
in bed, they are nearly always able to perform certain movements, such
as sitting up, turning over on one side, bending the knees, and so on.
They have apparently forgotten all those actions and innervations of
muscles which play so important a part in keeping the body erect, and
one feels inclined to compare the plight of such patients with the con-

10
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dition of a child which in his eot ean perform all manner of movements,
but vet is unable to stand or walk.

The Belt.—In most severe cases of ataxia it is very difficult to hold
the patient in an upright position when he is utterly unable to put his
feet down on the ground ; at least two attendants are required to
gupport him., The patient, however, must not be held by the arm or
under the arm-pit, for fear of dislocating or breaking the humerus, but
he should be held up by means of a broad belt made of double sail-

Fic. 97.

cloth, which is put round the patient’s chest (Fig. 96). The belt bears
two strong wooden handles on either side, which are placed in the
manner shown in Fig. 97. The attendants hold the patient up by
means of these handles. The width of this belt, the way in which it
is fastened by means of broad leather straps, and the manner in
which the handles are attached to the belt, enable the attendants to
lift the patient and to hold him up without the slightest inconvenience
~ to the patient. A further advantage is that the patient feels confident
that he cannot fall down. A rational and systematic treatment of the
most advanced cases of tabes has only been made possible since we
have used belts such as we have deseribed.
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Supposing a tabetic patient who has entirely lost the power of
supporting himself on his legs comes for treatment of his ataxia.
The procedure will be as follows: While he is sitting in a chair, the
belt is applied ; he is then lifted up until he ocecupies an almost
upright position, with his feet resting on the ground. By this means
the weight of the body does not entirely rest on the lower limbs. The
first lessons will teach the patient to keep his feet on the ground, to
put them firmly on the ground and to keep the knees extended. As
soon as the patient has learnt to keep his feet and knees steady—and
it sometimes takes him weeks to acquire this power—the patient may
be induced to try to balance the weight of his body wholly or partially
on his lower limbs. Finally the patient may be encouraged to try
himself to get up from the chair, while the attendants with their
hands on the belt-handles wateh him and protect him from accidents.

Walking ““on the spot ™ should be first practised, the patient lifting
first one leg, then the other, flexing the limb in the hip and knee
joints, then again extending it. It is advisable to instruet the patient
to bring his feet down with some force, in order to make him
aceustomed again to feel the ground under his feet, and to assure him
that he is able to put his feet on the ground firmly without danger of
spraining his ankle. Actual walking should not be commenced until
these fundamental exercises have been tolerably well mastered by the
patient. In instrueting the patient how to walk, he should first be
taught to put one foot in front of the other. Although the support
given him by his attendants relieves him of the necessity of balancing
his body on the supporting limb, the patient will experience an
enormous diffieulty in making the simple movement required of him.
He will innervate groups of muscles which are utterly unsuitable for
the purpose. In a case that came under our observation, the patient,
who had not even the worst degree of ataxia, for he could stand for
a few minutes at a time, thrust his legs sideward and backward,
but never forward, when he attempted to walk ; he had not walked
for fifteen years. Little by little the patient learns to innervate the
necessary groups of musecles and to eommence walking.

As soon as the patients have learnt to innervate the museles which
are required for locomotion in a certain intended direction, they have
passed from the * pseudo-paralytic” into the * ataxic™ stage. The
ataxia, which in these cases again is of the severest character, is to
be treated on the same principles, using the belt until the patient is
able to dispense with it.

This is best done by gradually allowing the patient to support him-

10—2
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self on his legs, while the attendants simply walk by his side ready to
render support the moment it is required. At this stage the patient
may be encouraged to use walking-sticks, but it should be remembered
that the patient when walking by the help of sticks is apt to transfer
his weight further forward than he would do if he were not leaning on
his sticks. The rule, therefore, should always be to let the patient
practise without sticks or crutehes as soon as possible, and to allow the
use of sticks only as a temporary measure. When the patient has
made such progress that he can walk with the help of sticks, the

services of one attendant may be dispensed with, and the patient
should from time to time, without his knowledge, be allowed to
walk unsupported, by the attendant behind him gently releasing his
hold on the handles of the belt.

Even less severely ataxic patients, who are of an apprehensive
mind or whose confidence in themselves has been shattered by
repeated accidents, may be allowed for a time to wear the belt as an
encouragement, but care should be taken that they practise without
the belt as soon as is possible.
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APPARATUS FOR THE PRACTICE OF WALKING.

The apparatus which we commonly use for practising the walking
movement (Fig. 71) consists of a cross made of planed deal boards, on
which are painted certain outlines and numbers. The patient iz asked
to stand on the board so that the points of his boots touch the outlines
marked 1. He will then, either voluntarily or at command, put
one foot sideward or forward or backward, on one of the marks
numbered 2, 3, 4, as required. At first the marks should be

Fic. 99.

taken in consecutive order; later on one or two may be left out, thus
making the patient make half or full steps. Figs. 98, 99, and 100
give a good idea of the possible variations. A handrail is fixed in
those places where the patient has to turn, and against which he
may support himself in case of necessity ; but ordinarily the patient
should praetise on the floor-cross without support.

In connection with the use of the floor-eross, attention should be
paid to the following points :

1. The arrangements of the outline indicate not only the length
of the steps, but also the position of the feet, much more definitely
than is the case with other apparatus.
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2, The repeated stepping movement—either backward or for-
ward or sideway—obliges the patient to balance himself on one leg
for a considerable time, an action which is very tiresome to him.

3. Figs. 98, 99, 100 represent the normal position of the body
during these exercises. It should not be forgotten that it is impos-
sible for the patient, and therefore would be a grievous mistake, to
try to compel the patient, to assume anything approaching the normal
position of the body.

4. Longer steps backward are possible only in slight cases.

Fig. 100.

The practice on the floor-cross requires the maintenance of the
equilibrium of the body, the ability of moving the limbs at will, and
a certain amount of staying power. It is, therefore, eminently suited
for cases which only lack precision—that is, the preataxic stage,
beginning ataxia, and at the end of a course of treatment.

The more important movements that should be practised on the
floor-cross are the following :

The initial position consists of both feet placed parallel on the
eross with the toes touching the outlines.

1. Left leg forward on 2, then back to 1; right leg to 2, back
to 1. (Fig 98.)
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2, Left leg to 3, back to 1; right leg to 3, back to 1; likewise
with either leg to 4 and 5.

3. Left leg to 2, then to 3, 4, or even 5, back to 1; the same
with the right leg.

4. Left leg to 2, then to 4, then back to 1; the same with the
right leg.

5. Left leg to 5, then to 4, then 8, then 2, then 1; the right
leg the same.

The same set of exercises should be practised with regard to the
lateral and backward movements.

BRemarks.

.- The outlines are 4} inches apart, so that five outlines give the exact
length of a full step—wiz., 22 to 24 inches.

In practising walking backward, the patient should not step further
back than the distance of two intervals (9 inches).

The words of command are: *° Left forward three,” * right side-
ways one,”” and so on.

The Footprints, which are painted on a strip of linolenm or some
other stiff material, are intended both for the forward and backward
movements. Figs. 68, 101, and 102 give a good idea of their shape,
size, and arrangement.

The Stairs—Walking up or down stairs is such a common and
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indispensable movement that it must under all ecircumstances be
practised by the patients, even if their condition forbids practice of
other movements of the same diffienlty. What makes mounting or
coming down stairs so difficult for tabetic patients is the necessity of
balancing the weight of the body on one leg while the other is being
raised, flexed in the knee-joint, and brought forward in order to make
the next step above or
below, as the case may be,
after which this leg has to
receive and support the
whole weight of the body
while the other is lifted up,
and so on. This move-
| ment requires a large
amount of muscular force
and precise eoordination
| on the part of the patient,
and much patience and a
| great deal of supervision
on that of the medical man.
| Heavy patients should not
| be allowed to practise this
. movement without at first
' holding on to the hand-
~  qails; later they may be

permitted to hold on to one
rail only, and to use a stick
for the other hand. In
slight eases, and by patients
of light weight, this move-
ment may be practised
without the support of
handrails or a walking-
stick ; but the patients must
be well instructed in the static principles of the movements, and should
practise every detail of the movement with the utmost eare and precision.
Even then they should be reminded of the necessity of using the hand-
rail whenever possible when walking downstairs alone or after darkness
has set in. Fig. 63 shews the arrangement of the apparatus for prac-
tising this movement ; the steps are 30 inches long, and the handrails
are conveniently high ; the steps are low, and wide enough to allow of

-
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the whole foot being placed on them. The rails are detachable. The
pulse should be examined before and during the practice. In cases of
pronounced hypotonia of the knees great care 18 necessary in order to
avoid accidents. The patients should practise outside their ordinary
exercise hours, after they have had sufficient time for rest.

It is necessary that the patients should learn to carry more or less
heavy and bulky objects in their hands, or balance them on their heads,
during their walking lessons. Even in the slightest degree of ataxia
the patients are much inconvenienced if they have to carry such a
licht object as a walking-stick, because
part of their attention has to be bestowed
upon watching the erratic movements of
the stick, which, of course, makes them
unable to control the movements of their
lower limbs. Heavier, and especially
bulkier, objects, if earried in one hand only,
displace the centre of gravity of the patient
to such an extent that walking becomes
almost, if not quite, impossible. To be
able to carry parcels, ete., in one or both
hands is of such importance to the tabetic
patient that special practice in the indicated
direction is generally welcomed by the
patients. Such lessons should be given
towards the end of the course of treatment,
because they require a large amount of

balaneing-power on the part of the patient. '._;..:'._
Weights with handles, weighing from 2 to \ - \
14 pounds, parcels of various sizes and L’_:d
weights, long staffs, boards, and so on, are ‘K;—\
more or less convenient objects to carry. s i

Fig. 103 represents a tabetic patient carry-
ing a bundle and a lath in his hands, and a wicker basket on his head.
This wicker basket has a plush skull-cap attached to it which fits
loosely on the head; the object of this contrivance is to teach the
patient to hold his head steady when walking or turning round, for
the basket will fall off his head at the slightest jerky movement he
makes. With a little care an almost endless variety of subjects can
devised for these exercises.
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PRACTISING IN GROUES.

When a patient has become efficient in all the exercises which he
has been taught, he may be allowed to practise together with three or
more fellow-patients, who should, of course, all have the same degree
of ataxia. The patient will thus be tanght to move in the presence of,
and to come into contact with, a number of people such as he will most
probably meet in the street when out for a walk.

Not less than three patients form a group, and practise the following
movements :

1. Half-steps forward without command.

2. The same with command.

Fia. 104,

3. Standing in single file; distance one half-step ; walking with
half-steps, all stepping out with the same leg.

4. The same, making full steps instead of half-steps.

5. The same as 4, but the steps are made at command.

6. Exercises 1 to 5 are made with the arms raised above the head.

7. The patients stand the length of a full step apart in the manner
shewn in Fig. 104. Figs. 104 to 106 shew the various phases of this
exercise, which may be ealled Walking sideways in groups to the right
with full steps.

8. The same as Exercise 7, but the steps are made at command.

9. The same as at 7, but the distance between each patient and
his neighbour is reduced to a half-step.

10. The same as at 9, but the steps are made at command.



Practising in Groups 15§

Fig. 105.

Fig. 106,
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Fia. 107,

Fig. 108,
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Remarks.

Practising in groups requires that the patients be able to move
about freely and to keep their lower limbs under perfect control. Its
value lies in the proper determination of the time required for the
execution of the movement—in short, in the * tempo ™ of the move-
ment. We have already mentioned, when a patient has to make a
eertain movement at command, that he does not carry it out at once,
but that he seems to be searching for the group of musecles which are
necessary for the movement, and that he endeavours to make up for
this delay by accelerating the contraction of the muscles, hence the

Fic. 109,

jerking or thrusting movement. The combined exercises which we
have described are so devised that they obviate this irregularity on
the part of the patients by compelling them to step out with the same
foot and at the same time as the man in front of them, and to put
their feet down in the same place which he has just left. The leader
should, therefore, be a skilled attendant, or else a patient with only a
very slight ataxic disturbance who is able to move at the moment the
word of command is given, who does not waver or hesitate, and who
has such good control over his antagonist muscles that he can earry
out every movement of the exercise without mistake or irregularity.
He should quicken his step and slow down alternatively, and the



158 Practising in Groups

patients behind him will have to eopy his example. If devised with
proper regard for the requirements of the patients, these group
exercises possess great value, for they enable the patient sooner than
any other to move about out of doors. If the arms are raised and held
in various positions as shewn in Fig. 109, the difficulty of the exercise
can be graduated to a nicety.

Another group of common exercises serves to imitate as much as
possible the conditions in which the patients find themselves when
waiking in the street or meeting people in a corridor and so on :

Fig. 110.

11. Two patients, walking towards each other, meet in the middle
of the practice-room. The one continues his way ; the other has to
make way on his right or left side and then resume his former
direction.

12. The same exercise as 11, but the medical attendent names
the person who has to make way for the other.

13. A number of chairs are placed in the room at distances of
about 2 yards. Two patients walking in different directions have to
walk between the chairs, describing figures-of-eight. They have to
avoid knocking against one another or pushing the chairs out of place.
This exercise can be further modified by groups of patients walking in
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single file taking the place of the two single patients, or by shortening
the distance between the chairs (Fig. 111).

14. Exercises 11, 12, 13 may also be further varied by the intro-
duetion of such acts as are common in ordinary life, such as raising
the hat, shaking hands, looking back, and so on.

15. The walking is combined with such manipulations as putting
on or taking off the coat (Fig. 112).

16. A further, though very tiring modification of these exercises,
may be introduced at the end of the course of treatment ; namely, the
patients, meeting in the middle of the practice-room, try to push one
another off the path; this may be done in various ways, but should
always be done under strict control by the doctor. This exercise should
not be continued for longer than one-half to one minute at a time.
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ATAXIA OF THE UPPER LIMBS.

Tabes dorsalis affects the upper limbs in the same manner and
almost to the same degree as the lower limbs. Muscular hypotonia,
loss of coordination and of sensibility, especially in the skin of the
fingers and palms, characterize the tabetic affection of the upper limbs.
The loss of sensation will, of course, be less felt during the coarser
manipulations, such as carrying a stick or holding on to a rail, but

Fig. 112,

will at onee become very obvious if finer tactile impressions are needed,
such as are necessary for holding a penecil, a match, buttoning the
coat, and so on. The loss of coordination in the upper limbs is, of
gourse, as amenable to treatment as that of the lower limbs. The loss
of sensibility, on the other hand, cannot be influenced by movement
treatment. Fortunately, there is no direct parallel between the loss
of eoordination and that of eutaneous sensibility, so that very often
severe loss of coordination is only acecompanied by slicht loss of
cutaneous sensibility ; in such cases the prognosis is very good.
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When, however, the opposite iz the case, and there is little loss of
eoordination, but pronounced loss of sensibility, the prognosis,
naturally, is unfavourable ; such patients remain unable to perform
the most ordinary manipulations. Theoretically, ataxia of the upper
limbs gives a more favourable prognosis, because there is no necessity
for balancing the weight of the body or danger from accidents; but
practically the results are satisfactory only when the loss of cutaneous
sensibility is very slight. Further, the prognosis depends on the
nature of the profession or trade of the patient. A labourer, porter,
messenger, will be able to eontinue his employment for a long time,
whereas persons whose work or oecupation demands the perception of
fine tactile impressions, such as watehmakers, draftsmen, musicians,
writers, and so on, lose their employment quite early in the course of
the disease.

THE EXAMINATION FOR ATAXIA OF THE UPPER LIMES.

The examination for ataxia of the upper limbs i1s conducted on the
same lines as that of the lower limbs.

The Shounlder-joint.—The arm, hand and fingers are to be kept ex-
tended while the limb, in the shoulder-joint, describes horizontal,
vertical, diagonal and rotatory movements. By means of an instru-
ment similar to a perimeter, the movements of the shoulder-joint can
be graphically reproduced. The patient, sitting in front of the
instrument, keeps his elbow and wrist-joint extended, and, holding a
pistol-shaped wooden instrument in his hand, to the distal end of
which a pencil is attached, he moves his arm up and down or
horizontally, or in whatever direction is demanded of him, registering
the amplitude of the movement on a strip of paper attached to the
perimeter. The radius of the perimeter should approximately be as
long as the upper limb of the patient.

The Elbow-joint.—The examination of the mobility of this joint is
very simple, and is confined to flexion and extension, pronation and
supination of the radius. When the arm is fixed, ineoordination
of the elbow-joint produces peculiar jerky, * staceato” movements.
By holding the arms in various positions, the different factors which
influence the movement in the elbow-joint may be studied.

The Wrist-joint.—Loss of coordination in this joint becomes visible
through a marked alteration of the movements of the hand. Flexion,
extension, abduction, adduction, and rotation become more or less
awkward, jerky, and interrupted. There is often marked wrist-drop
without paresis.

11
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The Fingers.—The funectional disorder of the movements of the
fingers, more than that of any other part of the body, depends on the
degree to which their sensibility has been affected. The position in
which the fingers arve being held is very characteristic. Instead of
that slight and uniform flexion of all the finger-joints which makes
the fingers able at once to perform the most delicate movements, there
is regularly to be found marked extension of the last two phalangeal
joints, and the fingers can only be flexed in the metacarpo-phalangeal
joints. This condition is analogous to the tabetic stiffness of the knee
and ankle joints. One result of this continued extension of the
phalangeal joints is that objects are not grasped in the ordinary way,
but are held by the volar surface of the extended thumb pressing
them against the volar surface of the second phalanx of the extended
forefinger or middle finger. The same attitude of the fingers is
assumed in writing and other complicated movements. The patients
have the greatest difficulty, if they at all succeed, in forming a ring
with the thumb and one of the fingers; this movement can, therefore,
be used with advantage for the determination of the amount of fune-
tional disorder present and for the re-education of coordination.

THE TREATMENT OF THE UPPER LIMBS.

The exercises which are intended for the treatment of ataxia in
the upper limbs may be divided into three groups:

l. Simple contractions of muscles.

2. Praetice on special apparatus,

3. Practice of movements normally performed by the patient, such
as writing, drawing, and so on.

Before entering into a deseription of the various exercises, we
should like to draw the attention of our readers to the peculiar position
m which the tabetic persons hold their upper limbs. Healthy subjects
when working keep their arms slightly abdueted, their forearms some-
what flexed, and the hands extended so that forearm and hand are in
a straight line ; tabetic patients are frequently seen to keep their arms
close to the body and the wrist-joints flexed, while the fingers are
extended in the peculiar manner already described. The cause of this
abnormal attitude of the upper limbs is to be found in the loss of
articular and muscular sensation. The patients are unable, without
continued control by the eyes and excessive musecular exertion, to
maintain the balance of the limbs. The arm and hand are suffered
to follow the influence of their own weight, thus producing apposition
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of the arm and ankle-drop, just as in the lower extremity we see
plantar flexion of the foot and outward rotation of the thigh.

APPARATUS FOR THE UPPER LIMBES.

I. The Triangular Bloek (Fig. 113).

A prismatic wooden block about 18 inches long, the bases of which
form equilateral triangles of 2 inches lateral length, is so prepared
that one edge remains sharp, the
second has been bevelled off, while
the third is grooved. The block
is placed on a table in front of the
patient in the position indicated
by the drawing, with the grooved
edge up. The patient is given a
stout pencil, and is requested to
draw the point of the pencil along
the groove from the further end
of the block towards him, at the
same time holding his fingers and
wrist-joint perfectly stiff. This
exercise 18 by no means easy,
especially when the pencil is to
be held with the slightest force.
At first the pencil will often leave
the groove ; gradually its progress
along the groove becomes more i
steady, although by no means free Fic. 115,
from wobbling. The object of
this exercise 1s to teach the patient to keep his arm raised in a
certain position, and to make small excursions in the horizontal plane,
which bear a certain proportion to the larger excursions in the elbow-
joint. The absolute magnitude of the movements in the two joints
of course vary at every moment, but their excursions must continue
to have the same relations to one another if the movement is to be
coordinate and suitable for the purpose for which it was intended.
Each error of innervation, each incoordinate movement, is registered
by the pencil on the block, thus giving the patient and the doetor an
opportunity at once to correct the faulty movement. By altering the
position of the block on the table a series of variations may be intro-
duced. The movement of the pencil along the groove must be slow

11—2
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and uninterrupted, and equal force must be used. The tabetic patient
will experience the greatest difficulty at first to conform with these
requirements, because slow and continued movements require more
prompt and correct innervation than jerky, thrusting movements.

A more recent model is the one represented in the following illus-
tration (Fig. 114). It can be moved round a vertical axis as well as
horizontally, and ean be fixed in any position, so that it does not

require to be held in its place. While one hand is practising the
other may rest.
I1. The Perforated Board.

The practice on the triangular block requires a continuous move-
ment, during which very little progress is made at any given move-
ment. In this series of exercises, however, quite a different mode of
progress is introduced. The board, about 12 inches square (Fig. 115),
bears a number of holes made just large enough to receive the tip of
one’s finger, which are arranged at regular intervals along the sides of
the square, with one hole in the eentre ; they are also numbered. The
board is placed on a table in front of the patient, who, with raised
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arm and extended forefinger, waits for the word of command from the
doctor. A number is called, and the patient, as quickly as possible,
puts the tip of his forefinger
into the hole next to the
number called ont. At first
the same number is called
several times In succession,
until the patient is able to
¢oordinate his movements
with sufficient celerity, after
which a different number
should be called each time.
The patient proceeds from
numbers called out seriatim
to numbers called out at
random ; the pace quickens
until the tempo is about the
same as would be required if
the practising person were a
healthy subject. As in the Fic, 115,

Jormer group of evercises, so

has here the patient an opportunity of correcting at once any mistake or
irvegularity he may have made. A more recent model (Figs. 116 and
117) enables the patient to practise with both hands at the same time
or alternately, and on a horizontal, oblique, or vertical plane.

III. The Peg Board.

Instead of holes, a series of pegs arve fixed in a board. This hoard
can either be used in the same way as the perforated board, or the
patient may use it in the manner indicated in the drawing.

IV. Board with Loose Pegs.

Instead of having pegs fixed in the board, they may be provided
loose, and the patient asked to fix them in the holes. Brass pins with
wooden tops, as used for electric switch boards, will be found very suit-
able. Fig. 1149 gives a good idea of the use of these pins. The patient
has first to pick up the pins, which is by no means easy for him, then fix
them in the holes indicated to him, take them out again and put them
into other holes, and so on. All this requires a very great amount
of coordination. The patients at the beginning of the practice with
the pins find it very difficult to pick them up; they usually hold them
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Fig. 116,
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between the end phalanx of the thumb and the second phalanx of the
forefinger. While in former exercises the patient had to concern him-
self with one objeet only, he has now to divide his attention between
the board and the loose pins, which makes this exercise much more
difficult than any of the preceding ones.

V. Coloured Balls suspended from a Bar.

Another very useful apparatus consists of a series of coloured balls
suspended from a horizontal bar. The balls are of lead, and of
varions sizes and colours (Figs. 120, 121, 122). The largest ball is
made to swing, and the patient is re juested to cateh it. At first the
patient is allowed to choose for
himself the moment when he will
catch the ball, which, of course,
will be the moment when the ball
has reached the greatest amplitude,
and is apparently at a standstill
for the moment. The patient will
be seen to watch for this moment
with the muscles of his arm in a
* state of tension, and when the ball
is swinging towards him he will
make a grab at it. Later the
patient may be induced to try to
catch the ball at a less favourable
moment. Still later the ball has
to be canght at command (Fig. 121). The larger the ball the easier
is the exercise. When the patient has become proficient enough with
one ball, he may practise with two or three balls which are swinging aft
the same time; or he may be told to let go one ball and catch another,
and so on. The balls should be eanght with the finger-tips, not the
whole hand, as is the tendency among tabetic patients. The bar from
which the balls are suspended can be lowered or raised as may be
required.

VI. Round Dises (Fig. 123).

Round wooden dises of different size, thickness and colour (from
the size of a sixpenny piece to that of a five-shilling piece), are to be
piled up by the patient, using either dises of the same size or of
different sizes, beginning with the largest and ending with the smallest,
choosing all of the same colour or of various eolours ; here, again, the
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patient begins by choosing the dises himself, and ends by picking up
the dises at command.

VII. Diagrams for Copying.

As an exercise preliminary to the instruction in handwriting, we
use various simple diagrams (Fig. 124), consisting of straight lines,
angles, spirals, zigzag lines, and circles of various diameters. These
patterns are drawn on stout cardboard, and should be used for following
the outline with a pencil. They give a possibility for comparing from

Fic. 119

day to day the progress made by the patient. A comparison of the
patient’s work on successive days gives the doctor and the patient
an opportunity to judge of the progress made from day to day.
Following a straight line with the pencil is easier than the practice
on the triangular block ; but to correetly copy angles or zigzag lines,
and above all eireles, requires a constant change of innervation, and
this makes that exercise rather difficult. Figs. 125 to 128 give
samples of a patient’s drawing at the beginning and at the conclusion
of a course of treatment of the upper limbs. Fig. 129 gives a
facsimile of the writing of the same patient. The line at the top
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shews the patient’s handwriting at the beginning of the treatment ;
the second line, six weeks after the ecommencement of the treatment.
In this, as in every other series of graduated exercises, the patients
begin with the easiest and gradually proceed to more difficult tasks,
but it would not be wise to confine a patient to one exercise until he
has thoroughly mastered it before proceeding to the next diffieult, lest
the monotony of the practice kill in the patient the inferest in his
work. As soon as the patient shews signs of flagging interest, another
set of exercises should be commeneed, and it will often appear, in con-
sequence of the fresh interest which the patient takes in his work, that
he performs his new but more diffiecnlt task more correetly than
- former but easier exercises.

? ——T During each lesson a series

I f ( of apparatus should he used.
|'. / Il How many and what ap-
- / ! | | paratus should be used de-
pends entirely on the degree
of ataxia, the general health
| and intelligence of the
| | patient. Each patient
' I should practize one to three
times a day, for not more
than three-quarters of an
| hour each time. After
every new exercise an in-

— 1 terval of a few minutes

Fic. 122. should be made. The

patient should always prae-

tise in the presence of the doctor, who alone, in the absence of any

feeling of fatigue on the part of the patient, has to determine when
the practice should be interrupted, and so on.

The number of apparatus can, if required, be increased or varied
without diffieulty. The patient should be requested to dress himself
without aid, to tie his necktie, to help himself at table, play the piano
or any other musical instrument, and practise writing with pen and
ink rather than with a pencil. Playing cards requires many and very
complicated movements, and should on that account be encouraged.
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ATAXIA OF THE BODY.

We have already shewn how slight alterations of the position of
the legs are attended by a eorresponding change in the position of the
body. The joint which is mainly instrumental in bringing about these
changes is the hip-joint; but the precise and safe equilibration and
the prompt reaction to the wants of the moment are made possible
only by the hip-joint cooperating with the movements of the vertebral
column. The simplest form of ataxia of the body i1s represented by
the swaying to and fro which is noticeable when tabetic persons sit
on & form without any support to their back. This symptom is very

i 1’ rarely seen when the patients have their eyes

) | open, but appears at once when the eyes are
g [ shut. This symptom is present when the
& ) majority of the vertebral muscles have partially

or entirely lost their sensibility As so high
(  a seat of the tabetic lesion is relatively rare,
| one does not, as a rule, observe that swaying
movement when the patient is sitting. One
\  symptom, however, is always present, namely,
X { an alteration of the movements in the hip-
| joint. This symptom is so constant that it
L may be said that the degree of loss of sensi-
bility of the trunk muscles is directly pro-
portioned to the loss of sensation in the hip-
jommt. That such is the case may be easily
demonstrated in almost every patient, and the
symptom will be found to be accompanied by
a certain stiffness of the vertebral column in consequence of the
tension of the muscles that run from the spinal column to the
pelvis.  This stiffness of the vertebral eolumn is charaeteristic of a
certain stage of the disease. On the amount of loss of sensation in
the hip-joint, and on the infegrity of the muscles surrounding it,
depends whether the movements of the trunk which are absolutely
necessary for the purpose of locomotion take place in the hip-joint
with sufficient freedom and precision or not. Sometimes the resulting
instability is so great that in the erect posture the patient does not
dare move his body for fear of losing his balance. In such cases all
independent locomotion has ceased a long time ago.
When the tabetic process has reached higher sections of the cord—
say, beyond the first lumbar vertebra—the condition of the patient

Fic. 125, Fia. 126,
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as regards the stability of the trunk becomes still worse. Although
such cases are decidedly the exception, they are by no means so rare
as was believed at one time. The museles which are chiefly affected,
as far as can be clinically ascertained, are the ileo-psoas, the quadratus
lamborum, the abdominal muscles, and the short extensor musecles of
the vertebral column. The result 1s ataxia, or more or less temporary
paresis, or a peculiar loss of tone resulting in abnormal mobility of

the spinal column, or, and this 1s most frequently the case, a com-
bination of several or all of the symptoms in some or all of the afore-
mentioned groups of muscles. Such patients are not only unable to
move about by themselves; they also move with great difficulty when
in bed, and when sitting up the pliability of their bodies malkes
that posture very tiresome. They are therefore permanently bed-
ridden, with the diagnosis “ tabetic ataxia of the legs,” when in reality
the ataxia of their lower limbs may be very trifling when compared
with the ataxia of the body, which forces them to keep to the bed.
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The treatment of the ataxia of the body is governed by the same
principle as that of the extremities; the exercises, of course, are
chiefly walking exercises, but in special eases movements may be
added which are intended to re-educate the muscles of the trunk.

DURATION OF THE PRACTICE OF MOVEMENTS.

The practice of any movement canses tabetic patients much
fatigue and mental strain. If the practice be continued beyond the
point when the patient begins to shew signs of inattention or fatigue,
the good effect otherwise produced by the practice will be lost again,
for the exercises are useful only when the attention of the patient is
fully coneentrated on them. The necessity of concentrating his atten-
tion, the muscular exertion, the fear of accidents, the annoyance
which the patient feels, especially in the beginning of the treatment,
because his limbs will not “obey orders”—all this eombines to produce
rapidly a most marked feeling of fatigue. It becomes then the duty
of the medical man who superintends the practice not to continue the
practice of each movement for longer than three or four minutes;
in severe cases, or when the patient is in a bad state of nutrition,
one-half to one minute will be quite sufficient, at any rate, vntil
the patient has become strong enough to bear the strain of longer-
continued practice. Exercises in the recumbent position, even if
they be rather difficult, are generally easier for the patient than those to
be practised in the erect position, like walking. Kach ** course’ com-
prises a series of individual exercises which are graduated according
to a fixed plan, and which altogether should not last longer than half
an hour, inclusive of the rests between the various exercises. No new
exercise should be bezgun before the patient has completely recovered
from the exeitement and fatigue caused by the previous exercise. It
must be remembered that tabetic patients have more or less com-
pletely lost the sense of fatigue ; consequently, in determining whether
a tabetic patient is tired or not, we have to have recourse to another
symptom—namely, the action of the patient’s heart. The pulse
usually rises to 120, or even to 160, beats per minute ; the number of
beats is in direct proportion to the difficnlt nature of the movement
which is just being practised. It should therefore be the rule—at
the beginning of the treatment, at any rate—frequently to examine the
pulse of all patients, and to interrupt the practice as soon as the pulse
has reached a certain number of beats. The interval of rest should
last until the number of heart-beats of the patient has become normal
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again. As the treatment continues, the excitability of the heart
gradually diminishes, but in most cases the pulse will remain a trifle
more frequent than one would expect, considering the age of the
patients. If the pulse remains or becomes frequent at the slightest
exertion, it is a sure sign that the patient is in a state of tabetic
cachexia, characterized by anmmia, muscular weakness, rapid pulse,
and so on; such patients must be very carefully treated. Two courses
of exercises a day is the average rate of practice. To go beyond that
number is hardly safe, unless each ‘course be made very short, and
the patients are robust and determined, and are making good progress,
in which case they may have three courses a day. In the morning
the patient praetises the movements which are designed for the
recumbent position ; in the afternoon he should take part in the class
exercises, when the patients practise standing or walking. As a third
exercise the patient may be allowed to go out for a walk ; he should not
walk for more than ten or fifteen minutes at a time, and frequently
sit down to rest. If one is snecessful in determining for each patient
the daily amount of exercize that just suits him, the patient will be
found to recover quickly from the fatigue caused by the various
exercises ; that each suceessive exercise is followed by an inerease of
strength on the part of the patient, who will gladly inform one that
at the end of a course of movements he feels more fresh and vigorous
than before.

THE TREATMENT OF HYPOTONIA.

The loss of the normal muscle tone, with its deleterious effeet on
the joints, may influence the course and result of the movement
treatment in various ways. The danger of dislocation of the foot
which results from the relaxation of the ankle-joint, and the steps to
be taken for its prevention, have already been discussed. It is, how-
ever, obvious that we have at present no means of treating the
hypotonic condition itself, but only its eonsequences ; in fact, it is the
treatment of the consequences of the hypotonia, of the musecles and
joints alone, which forms the subject of our study. The treatment
of the cause of hypotonia is, indeed, identical with the treatment of
the cause of tabes dorsalis, and therefore outside the scope of this
worlk.

Normally, the calf muscles and the flexor muscles of the thigh
hold the knee-joint in a state of slight flexion, which is seldom
changed into a state of extension. The coordination of the flexor
muscles of the back, and the extensor muscles in front, is lost when-
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ever sensibility in the knee-joint and the surrounding museles becomes
impaired. If, as is usually the case, the flexor muscles become
hypotonic, but the patient is at the same time able, by means of
foreed contraction of the extensor musecles, to fix at each step the
thigh-bone against the tibia,
so that the two bones appar-
ently form a straight line or
a slightly obtuse angle open
in front, then a new and re-

latively steady movement of
the limb may be produced
which lends a characteristic
stiffness to the gait of the
patient. On the other hand,
if hyperextension of the knee-
joint cannot be produced by
the patient, be it that the
weight of his body is too great,
or he himself too timid, or
that his knee-joint has become
perfectly anwsthetie, then no
good result can be produced
by the movement treatment.
An interesting case in point
is the following : The patient
in question was a very tall and
stout man, with pronounced
loss of sensibility as regards
active and passive movements
in the hip and knee joints,
but with very little hypotonia
of the knee-joint. The an-
westhesia of the hip-joints in-
duced him to hold his body
Fic. 130, erect and stiff, and to transfer

his centre of gravity further

baeck than is usual; this, of course, produced a tendency of bending
the knees, which made walking almost impossible. Had this patient,
however, had a marked degree of hypotonia of the knees, he would
have kept his body bent forward, and with the help of a stick he eould
have walked tolerably well. As it was, the patient derived hardly any
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Fig. 132,

Fis. 131.
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benefit from his treatment, thus shewing that under eertain conditions
the absence of hypotonia may be as detrimental to the result of the
movement treatment as an advanced state of hypotonia.

The hypotonia of the knee-joint may produce a genu recurvatum
of such a degree that the thigh and leg form almost a right angle.
In this respect the two limbs are not always equally affected. One is
generally more hypotonic than the other ; this upsets the balance of
the body almost completely, and is very tiring to the patient. Such
cases need the application of an orthopadie apparatus, which prevents
the knee from beecoming too much hyperextended. Theoretically very
simple, such an apparatus presents many practical difficulties; for
instance, it is very diffieult to fit on the limb, unless it reaches down
to the ankles and up to the hip-joint. Sueh an apparatus consists
of two separate cases for the thigh and the leg, which at the level of
the axis of the knee-joint are connected by a joint possessing a con-
trivance by means of which the backward movement of the knee-joint
may be graduated. The whole apparatus rests upon a foot-piece,
which prevents the ankles from turning over. Figs. 130 and 131,
which have been taken from a ease of general congenital hypotonia in
a boy, illustrate the attitude of the patient before and after the
application of the apparatus. A farther difficulty arises in con-
sequence of the tendeney of the “ corrected ” knee-joint of ““doubling™
under the weight of the body. This can be prevented only by means
of a movable *“ catch,” which the patient may apply or remove, thus
enabling him to release the joint when sitting down. The weight of
such an apparatus is considerable. We have therefore replaced the
stiff cases by stockings made of soft dog leather, to which the metal
fittings are fastened. On either side of the knee are fixed strong
steel spiral springs, which prevent both hyperextension and sudden
flexion (Fig. 132). Much yet remains to be done in order to solve the
vexed problem of the orthopadic treatment of tabetic hypotonia.

THE RESULTS OF THE MOVEMENT TREATMENT.

Medicine possesses few therapeutic agents of which it can be said
that their action 1s absolutely certain. If, however, one is permitted
to look upon a manifest improrement as a favourable result of any
treatment, then it cannot be denied that our method of treating tabetic
ataxia, based as it is on the practice of ordinary movements rather
than on vaguely-defined athletic or musculo-therapeutic prineiples,
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is8 in every case attended by a deecided improvement of the in-
coordination.

The unfailing certainty of the improvement, and the fact that it is
an improvement of a symptom which has been caused by an organice
lesion, attach special interest to the movement treatment. The
symptom against which our system of treatment is mainly directed
is & motor disturbance which has its origin, however, not in a diminu-
tion of the motor function of the muscles, but in a loss of sensibility.
The means by which the improvement is brought about with such
unfailing certainty is one that from daily observation of the healthy
organism is well known to be effective. If 1s based on the cardinal
quality of the nervous matter of being * exercised,” provided that the
motor apparatus itself is intact. If one considers the reacquisition of
ordinary movements which had been lost in consequence of partial or
total loss of sensibility, a task which in principle is identical with the
acquisition, by a healthy person, of a complicated combination of
difficult movements, such as rope-dancing, for instance, then it will
have to be admitted that in both cases the same factors must influence
the result in precisely the same manner.

There is first of all to be considered the natural disposition, alert-
ness and ability for museular exercise. As far as can be ascertained in
individual cases, these qualities have not been greater before the onset
of the ataxia than they are found to be during the movement treat-
ment. Ceteris paribus, the more skilful among the patients will make
more rapid progress ; the best results have been achieved by the
author with officers and others who had been following athletic sports.
Another important factor is the personal courage of the patient. Over-
apprehensive or cowardly patients who will not risk to make the
slightest movement without someone being near to support them will
have to practise for a long time before any definite improvement may
be noticed. One of the best results was achieved in a patient of forty-
two years of age, who combined a rare amount of persistence and
attentiveness with great courage and will-power. He used to cross
the streets with a slow and deliberately measured step, and was not at
all to be disturbed by the wheeled traffic, because, as he put it to
himself, it was the duty of the driver, not his, to see that he was not
run over. In another not less favourably treated case, a patient, who
was a great traveller, had the courage to traverse Central Asia,
although he had to be tied to the saddle. It is a well-known fact that
courageous people remain masters of their movements much longer

12—2
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than anxious or weakly people, because they fight against the mani-
festations of the disease with all their mizht.

Of the greatest importance, however, is the time which the patients
can devote to their treatment. The longer the movement treatment
is continued, the more certain and lasting is the improvement. The
longer the treatment is continued, the closer does the patient approach,
not only to the normal standard of motor capacity, but also to the
normal standard of accuracy of movements. In severe cases of ataxia,
at any rate, the aim should be to restore the patient to normal motor
capacity—that is, to enable him to use his limbs again as freely as
a healthy person would do; to promise him more would be unwise,
if we remember that the re-education of his eoordination depends
entirely on how much or how little of his muscular and cutaneous
sensibility has been left undestroyed by the disease, and that the
hypotonic condition of the joints has so altered the structures forming
and surrounding the joints that not much actual improvement can be
expected in this direction from the movement treatment. The
necessity of controlling with the eyes the movements of the legs is
also sufficient to produce a permanent alteration in the patient’s
manner of walking, to which must be added the stiffness of the legs,
which is the result of the efforts made by the patient to overcome the
hypotonia of his knee-joints, The ideal result of the movement treat-
ment must always remain the restoration of the normal aceuracy,
character and veloeity of the movements, a result which in many
cases was actually achieved ; the practical aim, however, which should
be reached in all cases 1s the restoration of the normal power of
locomotion and of those movements which are necessary in the pursuit
of the profession of the patient. When this latter result has been
obtained, the therapeutic task may be considered to be over. Whether,
beyond the restoration of the patient to the pursuit of his trade or
profession, the movement treatment should be continued until an
almost absolutely normal state is reached, depends on many external
eircumstances, not the least of which is the question of expense and
expediency. It is necessary in order to achieve such a result that the
patient should continue the treatment for many months, if not for
some years, and, secondly, that the treatment should be continued in
sanatoria or other institution, for such lengthy and not at all in-
expensive treatment is elearly outside the possibilities of treatment at
the house of the patient.
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THE MOVEMENT TREATMENT IN THE PREATAXIC STAGE.

We have already shewn that even in the so-called preataxic stage
of the disease there is more or less disturbance of coordination,
although the patient may not suffer from actual loss of movements ;
besides, even if in the early preataxic stage of the disease the patient
does not already shew any actual loss, he 1s threatened with more or
less complete loss of coordination. We have seen that patients who
before the development of their incoordination had been in the habit
of training their muscles, such as soldiers, athletes, acrobats, have a
very good chance of regaining the coordination of their movements.
Is it, then, not rational to recommend that already in the preataxic
stage the patient should be taught how to keep his movements under
control, instead of waiting until ataxia 1s firmly established ? Ataxia
sometimes develops suddenly, as in a case which came under our
observation, where the first symptom of ataxia which the patient
noticed was that one day he found himself suddenly unable to mount
a tramear in motion. Another patient first noticed that he was
unable to look up to the painted ceiling of the Sixtinian Chapel with-
out staggering.

THE TREATMENT OF THE MUSCLES OF THE EYEBALL.

The paresis or paralysis of the musecles of the eyeball must be
considered to be analogous to the tabetic paralysis of the other muscles
of the body. The cause of this paralysis, like that of the musecles of
the limbs and trunk, must be sought in the loss of sensibility, a view
which seems to be justified by the variable intensity and the oftentimes
sudden disappearance of the disturbance. The paresis of the muscles
of the eyeball, the varying intensity and reaction to acts of volition
of which are almost pathognomonie, is amenable to treatment.
The treatment consists in systematie concentration of the will on the
insuflicient musecle, and in attempts at fixing objeets with the eyes.
A perimeter will be found very useful. An active interference is
necessary in order to obviate the development of retraction of the
antagonist, an event which is not at all uncommon in tabetic muscles
which have remained stretched a long time. How far this retraction
of the antagonist is the cause of the permanent paralysis of the eye
museles which is sometimes met with in tabetic patients has not yet
been satisfactorily established.
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THE PARESIS OF THE MUSCLES OF THE LARYNX.

In the chapter on hypotonia we have mentioned the peculiar
tabetic affection of the museles of the larynx, and although in some
cases peripheral neuritis may be the cause of paralysis, we would
nevertheless advise the practice of breathing, speaking and singing

exercises, based upon the same principle as the exercises for the other
muscles.

THE PARALYSIS OF THE BLADDER.

The constant appearance of paralysis of the bladder which is
present even in uncomplicated cases of tabes, even in the initial stage,
when it often is the only motor anomaly that may be noticed, justifies
us in separating this “ paralysis” from those paralyses which are
caused by a definite and risible motor lesion. The symptoms of tabetic
paralysis of the bladder consist, first, of anmsthesia, which leaves the
patient ignorant as to the state of distension of his bladder, and, on
the other hand, of a motor paresis the presence of which is assumed
from the more or less imperfeet power of the will over the sphineter
muscle. The motor disturbance is obviously dependent on the
anmsthesia of the organ, which is the more troublesome as the bladder
cannot be controlled by tactile impressions or by the eye. The
bladder trouble varies in intensity, and not infrequently disappears
altogether. The treatment consists in instructing the patient to empty
his bladder at regular intervals, a plan which invariably succeeds
during the early stage of the disease. In the more advanced stages,
when the pavesis is coupled with incontinence, it should be attempted
to stimulate the sensibility of the mucons membrane and the detrusor
musele. Injections of 6 to 15 ounces of 2 per cent. borie acid solution
at blood heat is sometimes very effective. When this stimulation is
not sufficiently strong to produce contraction of the badder, the electric
current may be sent through the distended bladder, a manceuvre
which oftentimes is very effective.
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Kleen. Diabetes. = = g0
Memminger. IHagnosiz by

the Urine. =2d Ed. 1llus.  1.00
Morris. Renal Surgery. R
Meullin. The Prostate. = 1.75

The Bladder. - 1.50
Scott. Clinical and Micros.

Examination of Urine. = g5.co
Tyson. Exam. of Urine. 1.25
Yan Niiys. Urine Analysis. 1.00

VENEREAL DISEASES.

Gowers, Syphilis and the
Mervous 5 "i;m:m .
Sturgis. Manual of, 7th Fd 1 =5
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Lindsay and Blakiston's
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SECOND EDITION,

TvsoN’S PRACTICE OF MEDICINE

A TEXT-BOOK FOR PRACTITIONERS AND STUDENTS

WITH SPECIAL REFEREMNCE TO DIAGNOSIS AND TREATMENT

By JAMES TYSON, M.D.

Professar of Medicine im fhe Universily of Penmsylvania ;. Physician fo the University and
Phifadelphia Hospitals, ele.

COLORED PLATES AND 125 OTHER ILLUSTRATIONS

Octavo. 1222 Pages. Cloth, $5.50; Leather, $6.50; Half Russta, $7.50

The object of this book is—first, to aid the student and physician to recognize
disease, and, second, to point out the proper methods of treatment. To this end
Diagnosis and Treatment receive special attention, while pathology and
morbid anatomy have such consideration as is demanded by their importance as funda-
mental conditions of a thorough understanding of disease. Dr. Tyson's qualifications
for writing such a work are unequaled. It is really the outcome of over thirty
years' experience in teaching and in private and hospital practice. As a
teacher he has, while devoting himself chiefly to clinical medicine, occupied several
important chairs, notably those of General Pathology and Morbid Anatomy, and
Clinical Medicine in the University of Pennsylvania, an experience that has necessarily
widened his point of view and added weight to his judgment. Th}s, the Se,;ond,
Edition has been most thoroughly revised, parts have been rewritten, new
material and illustrations have been added, and in many respects it may be considered
a new book.

Tt is in the writing and preparation of a work of this character that Dr. Tyson stands pre-
eminent. Those of the profession—and there are many at this time—who have been fortunate to
have been his pupils during their medical student days, will remember that he brought to his
lectures and to his writings an amount of industry and care which many other teachers failed to
bring ; and those who know him best as an auther and teacher have expected that his book on the
Practice of Medicine, when it appeared, would be a credit to himself, and would increase his
reputation as a medical author. This belief has proved correct,'— Therapentic Gazette, Detroit, Mick.

“ After a third of a century spent in the assiduous study, practice, and teaching of medicine,
and the publication of successful books on various topics, theoretical and practical, the writing of a
text-book is not only a proper ambition, but is really expected by students and the profession. So
Professor Tyson best shows his modesty by making no apology for the present work.”'—American
fa#mm’ .::_,r' Medical Screncer, FPhilade{plia,
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Acton. The Functions and Disorders of the Reproductive Organs

in Childhood, Youth, Adult Age, and Advanced Life, considered in their Physiological,
Social, and Moral Relations. By Wa. AcTox, M.D., M.R.C.5. 8th Edition. Cloth, §1.75

Allen. Commercial Organic Analysis.

New Revised Editions. A Treatise on the Properties, Proximate Analytical Exami-
nation and Modes of Assaying the Various Organic Chemicals and Products employed
in the Arts, Manufactures, Medicine, etc., with Concise Methods for the Detection
and Determination of Impurities, Adulterations, and Products of Decomposition, etc,
Revised and Enlarged. By AvrFrep H. ALLEN, F.cC.5., Public Analyst for the West
Riding of Yorkshire ; Past President Society of Public Analysts of Great Britain.

VoL. I. Preliminary Examination of Organic Bodies. Alcohols, Neutral Alcoholic
Derivatives, Ethers, Starch and its Isomers, Sugars, Acid Derivatives of Alcohols
and Vegetable Acids, etc. Third Edition, with numerous additions by the
author, and revisions and additions by Dr. HExrYy LEFFMANN, Professor of
Chemistry and Metallurgy in the Pennsylvania College of Dental Surgery, and
in the Wagner Free Institute of Science, Philadelphia, etc. With many useful
tables. Cloth, £4.50

VoL. II—Part I. Fixed Oils, Fats, Waxes, Glycerin, Soaps, Nitroglycenn,
Dynamite and Smokeless Powders, Wool-Fats, Dégras, etc. Third Edition,
with many useful tables. Revised by Dr. HExrRY LEFFMANN, with numerous
additions by the author. Cloth, £3.50

VoL. II—ParT II. Hydrocarbons, Mineral Oils, Lubricants, Asphalt, Benzene and
Naphthalene, Phenols, Creosote, etc. Third Edition, Revised by Dr. HENRY
LEFFMANN, with additions by the author. Cloth, £3.50

VoL. II—Part III. Terpenes, Essential Oils, Resins, Camphors, Aromatic Acids,
etc. Third Edition. M Preparation.

VoL. [II—Part I. Tannins, Dyes, Coloring Matters, and Writing Inks, Third
Edition, Revised, Rewritten, and Enlarged by I. MERRITT MATTHEWS, Professor
of Chemistry and Dyeing at the Philadelphia Textile School ; Member American
Chemical Society. Cloth, $4.50

VoL. III—ParT II. The Amines and Ammonium Bases, Hydrazines and Deriva-
tives. Bases from Tar. The Antipyretics, etc. Vegetable Alkaloids, Tea,
Coffee, Cocoa, Kola, Cocaine, Opium, etc. Second Edition. 8vo. Cloth, £4.50

VoL. III—Part III. Vegetable Alkaloids concluded, Non-Basic Vegetable Bitter
Principles. Animal Bases, Animal Acids, Cyanogen and its Derivatives, etc.
Second Edition, Cloth, $4.50

Vor. IV, Proteids and Albuminous Principles. Protecids or Albuminoids.
Second Edition, with elaborate appendices and a large number of useful tables.
Cloth, $4.50

Bailey and Cady. Chemical Analysis.

Laboratory Guide to the Study of Qualitative Analysis. By E. H. 5. BAILEY, Pu.D.,
Professor of Chemistry, and HamiLTon Capy, A.p., Assistant Professor of Chemistry
in the University of Kansas. Fourth Edition. Cloth, 81.23
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Ballou. Veterinary Anatomy and Physiology.

By Wnm. R. Barrov, m.p., late Professor of Equine Anatomy, New York College of
Veterinary Surgeons. With 29 Graphic Illustrations. 12mo. No. 72 #(Quis- Com-
Dend P Series, Cloth, .80 : Interleaved for the Addition of Notes, 21.00

Barrett. Dental Surgery

for General Practitioners and Students of Medicine and Dentistry. Extraction of
leeth, etc. By A. W, BARRETT, Mm.D. Third Ed. 86 Illus. 12mo. Cloth, £1.00

Bartley. Medical and Pharmaceutical Chemistry.

A Text-Book for Medical and Pharmaceutical Students. By E. H. BARTLEY, M.D.,
Professor of Chemistry and Toxicology at the Long Island College Hospital ; Dean
and Professor of Chemistry, Brooklyn College of Pharmacy ; Chief Chemist, Board
of Health of Brooklyn, N. Y. Fifth Edition, Revised and Improved.  With Illus-
trations, Glossary, and Complete Index. 12mo. Cloth, £3.00; Leather, £3.50

Clinical Chemistry.

The Chemical Examination of the Saliva, Gastric Juice, Feces, Milk, Urine, etc.,
with Notes on Urinary Diagnosis, Volumetric Analysis, and Weights and Meas-
ures,  [lustrated., 12mo. Cloth, £i.00

Beale. On Slight Ailments.

Their Mature and Treatment. By LioxerL S. BEALE, M.D., F.R.5., Professor of
Practice, King's Medical College, London. Second Edition. 8vo. Cloth, $1.25

One Hundred Urinary Deposits.

Illustrations on eight sheets. Quarto. Paper, $2.00

Beasley’s Book of Prescriptions.

Containing over 3100 Prescriptions, collected from the Practice of the most Eminent
Physicians and Surgeons—English, French, and American ; a Compendious History.
of the Materia Medica, Lists of the Doses of all Officinal and Established Prepa-
rations, and an Index of Diseases and their Remedies. By HEeENRY BEASLEY.
Seventh Edition. Cloth, $2.co

Druggists’ General Receipt Book.

Comprising a copious Veterinary Formulary ; Recipes in Patent and Proprietary
Medicines, Druggists' Nostrums, etc.; Perfumery and Cosmetics; Beverages,
Dietetic Articles, and Condiments ; Trade Chemicals, Scientific Processes, and
an Appendix of Useful Tables. Tenth Edition. Cloth, $2.00

Pharmaceutical Formulary

and Synopsis of the British, French, German, and United States Pharmacopceias.
Comprising Standard and Approved Formula for the Preparations and Com-
pounds Employed in Medical Practice. Twelfth Edition. Cloth, $2.00

Berry. The Thyroid Gland.
The Diseases of the Thyroid Gland and Their Surgical Treatment. By James
BERRY, M.BE., B.5., F.R.C.5., Surgeon to the Royal Free Hospital. 121 Illustrations,
from Original Photographs of Cases. Jfust Ready. Cloth, £4.00

Biddle’s Materia Medica and Therapeutics. Thirteenth Edition.

Including Dose List, Dietary for the Sick, Table of Parasites, and Memoranda of
New Remedies. By the late Joux B. BippLg, M.p. Thirteenth Edition, Revised
by CLEMENT BIDDLE, M.D., Assistant Surgeon U, 5. Navy. With 64 Illustrations
and a Clinical Index. Octavo. Cloth, $4.00; Sheep, §5.00
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Bigelow. Plain Talks on Medical Electricity and Batteries.

With a Therapeutic Index and a Glossary. By Horatio R. BiceLow, m.p.  With
43 Illustrations and a Glossary. Second Edition. Cloth, £1.00

Birch. Practical Physiology.
An Elementary Class-Book. Including Histology, Chemical and Expelrin'lcnllﬂl
Physiology. By DE BurGH BIRCH, M.D., C.M., F.R.5.E., Professor of Physiology in
the Yorkshire College of the Victoria University, etc. 62 Illus. 12mo. Cloth, §1.75
Bishop. Uterine Fibromyomata.
Their Pathology, Diagnosis, and Treatment. By E. Staxsmore BisHoP, F.R.C.S.
{Eng.), President Manchester Clinical Society ; Fellow British Gynecological Society.
Full-page Flates and other Illustrations. Cctavo. Cloth, $3.50

Black. Micro-Organisms.

The Formation of Poisons. A Biological Study of the Germ Theory of Disease.
By . V. Black, aM.D., D.D.5. Cloth, .75

Blackburn. Autopsies. Illustrated.

A Manual of Autopsies, Designed for the Use of Hospitals for the Insane and other
Public Institutions. By I. W. BLACKBURN, M.D., Pathologist to the Government
Hospital for the Insane. Illustrated. Cloth, $1.25

Bloxam. Chemistry (Inorganic and Organic).

With Experiments. By CHarLEs L. Broxam. Edited by J. M. Tuomeson, Pro-
fessor of Chemistry in King's College, London, and A. G. Broxas, Head of the
Chemistry Department, Goldsmith's Institute, London. Ninth Edition, Revised and
Enlarged. 281 Engravings. 8vo. FPreparing.

Bracken. Outlines of Materia Medica and Pharmacology.

By H. M. Brackex, Professor of Materia Medica and Therapeutics and of Clinical
Medicine, University of Minnesota. 8vo. Cloth, $2.75

Broomell. Anatomy and Histology of the Mouth and Teeth.

By Dr. I. N. BrooMELL, Frofessor of Dental Anatomy, Dental Histology, and Pros-
thetic Technics in the Pennsylvania College of Dental Surgery. 284 handsome
INlustrations, the majority of which are original. Large Octavo. Cloth, &4.50

Brown. Medical Diagnosis. Fourth Edition.

A Manual of Clinical Methods. By J. J. GRanam Brown, M.D., F.R.C.F., Lecturer
on Principles and Practice of Medicine in the School of Medicine of the Royal
Colleges, Edinburgh. Fourth Edition. 112 Illustrations. 12mo. Cloth, 2.2

Brubaker. Compend of Physiology. Tenth Edition.

A Compend of Fhysiology, specially adapted for the use of Students and Physicians.
By A. P. BRUBAKER, M.D., Adjunct Professor of Physiology at Jefferson Medical
College ; Professor of Physiology, Pennsylvania College of Dental Surgery, Philadel-
phia. Tenth Edition, Revised, Enlarged, and Illustrated. No. ¢ ? Quiz-Compend !

Serdes.  T2mo. Cloth, .80 ; Interleaved, £1.00
Bulkley. The Skin in Health and Disease.
By L. Duxcax BUuLKLEY, M.p.  [llustrated. Cloth, .40

Bunge. Physiologic and Pathologic Chemistry.

By Dr. C. BuxGe, Professor at Basel. Authorized Translation from the German.
i Fress,
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Burnet. Foods and Dietaries.

A Manual of Clinical Dietetics. By R. W. BUrNET, M.D., M.R.C.P., Physician to
the Great Northern Central Hospital. With Appendix on Predigested Foods and
Invalid Cookery. Full Directions as to Hours of Taking Nourishment, Quantity,
ete.  Third Edition. Cloth, g1.50

Burnett. Hearing and How to Keep It.

By Cuas. H. BurxETT, M.D., Professor of Diseases of the Ear at the Philadelphia
Polyelinic.  Ilustrated. | Cloth, .40

Butlin. The Operative Surgery of Malignant Disease.

By HExry T, BUTLIN, F.R.C.5., Assistant Surgeon to, and Demonstrator of Surgery
at, St. Bartholomew's Hospital, London, etc., assisted by James BErry, F.R.C.5.,
Whi. BRUCE-CLARKE, M.E., F.R.C.5., A. H. G. Dorax, F.R.C.5., PERCY FURNIVALL,
F.R.C.5., W. H. H. JEssor, M.E., F.R.C.5.,, and H. J. WARING, B.5c., F.R.C.5.
Second Edition, Revised and Rewritten. I[lustrated. Octava. Cloth, $4.50

Buxton. On Anesthetics.

A Manual. By DupLEy WiLmor BUXTON, M.R.C.5., M.R.C.P., Assistant to Frofessor
of Medicine and Administrator of Anesthetics, University College Hospital, London.
Third Edition, Illustrated. 12mo. Cloth, $1.50

Byford. Manual of Gynecology. 341 [llustrations.

By HExry T. ByForn, m.D., Professor of Gynecology and Clinical Gynecology in
the College of Physicians and Surgeons of Chicago, and in Post-Graduate Medical
School, ete. Second Edition, Enlarged. 341 Illustrations, many of which are from
original drawings and several of which are Colored. 12mo. Cloth, $3.00

Caldwell. Chemical Analysis.

Elements of Qualitative and Quantitative Chemical Analysis. By G. C. CALDWELL,
B.5., Pu.D., Professor of Agricultural and Analytical Chemistry in Cornell Univer-
sity, Ithaca, New York, etc. Third Edition. Octavo. Cloth, g1.00

Cameron. Oils and Varnishes.
By JaMmes CAMERON, F.1.C. Illustrations, Formula, Tables, etc. 12mo. Cloth, §2.25

Soap and Candles.

A Handhook for Manufacturers, Chemists, etc. 54 Illustrations. 12mo. Cloth, £2.00

Campbell. Dissection Outline and Index.

A Systematic Outline for Students for the Dissection of the Human Body and an
Arranged Index adapted for Use with Morris' Anatomy. By WiLLiam A, CAMPRELL,
B.5., M.D., formerly Demonstrator of Anatomy in the Medical Department of the
University of Michigan, Ann Arbor. Second Edition, Revised. Cloth, .50

Canfield. Hygiene of the Sick-Room.

Being a Brief Consideration of Asepsis, Antisepsis, Disinfection, Bacteriology, Immu-
nity, Heating and Ventilation, and kindred subjects, for the Use of Nurses and other
Intelligent Women., By WILLIAM BUCKINGHAM CANFIELD, A.M., M.D., late Lecturer
on Clinical Medicine, University of Maryland. 12mo. Clath, g1.25

Carpenter. The Microscope and Its Revelations.

By W. B. CARPENTER, M.D., F.R.S. Eighth Edition, by ReEv. Dr. DALLINGER,
F.R.S. Rewritten, Revised, and Enlarged. 817 Illustrations and 23 Plates. Octavo.
1136 pages. _fust Ready. Cloth, §8.00; Half Morocco, §g.00

Chase. General Paresis.
iy RoperT H. CHASE, M.D., Superintendent Friends’ Asylum for the Insane, Frank-
ford, Philadelphia. Illustrated. Jir Press.
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Cazeaux and Tarnier's Midwifery. With Appendix, by Mundé.

The Theory and Practice of Obstetrics, including the Diseases of Pregnancy and
Farturition, Obstetrical Operations, etc. By P. Cazeavx. Remodeled, rearranged,
and revised by 5. Tarxier, M.D. Eighth American from the Eighth French and
First Italian Edition. Edited by Ropert J. HEss, Mm.p. With an Appendix by PauL
F. Muxpi, a.n. Illustrated by Lithographs, Full-page Plates, and numerous En-
gravings. 8vo. Cloth, $4.50; Full Leather, £5.50

Clowes and Coleman. Quantitative Analysis.
Adapted for the Use of the Laboratories of Schools and Colleges. By FrRANK CLOWES,
se.D., Emeritus Professor of Chemistry, University College, Nottingham, and I.
BERNARD CoLEMAN, Assoc. R. C. Sci., Dublin, Professor of Chemistry, Southwest
London Polytechnic. Fifth Edition. 122 Illustrations, Cloth, £3.50

Coblentz. Manual of Pharmacy.

A Text-Book for Students. By VirGIL COBLENTZ, A.M., PH.D., F.C.5., Professor of
Chemistry and Physics ; Director of Pharmaceutical Laboratory, College of Phar-
macy of the City of New York. Second Edition, Revised and Enlarged. 437 Illus-
trations. Octavo. 572 pages. Cloth, £3.50; Sheep, $4.50

The Newer Remedies.

Including their Synonyms, Sources, Methods of Preparation, Tests, Solubilities,
and Doses as far as known. Together with Sections on Organo-Therapeutic
Agents and Indifferent Compounds of Iron. Third Edition, very much enlarged.
Octavo, Cloth, £1.00

Volumetric Analysis.

A Practical Handbook for Students of Chemistry. Including Indicators, Test-
Papers, Alkalimetry, Acidimetry, Analysis by Oxidation and Reduction, lodom-
etry, Assay Processes for Drugs with the Titrimetric Estimation of Alkaloids,
Estimation of Phenol, Sugar, Tables of Atomic and Molecular Weights.
Illustrated. 8vo. Cloth, £1.25

Cohen. System of Physiologic Therapeutics. Illustrated.
A Practical Exposition of the Methods Other than Drug-giving, Useful in the Treat-
ment of the Sick and in the Prevention of Disease. Edited by SorLomox SoLis
COHEN, A.M., M.D., Professor of Medicine and Therapeutics in the Philadelphia
Polyclinic ; Lecturer on Clinical Medicine at Jefferson Medical College ; Physician
to the Philadelphia Hospital and to the Rush Hospital for Consumption ; formerly
Lecturer on Therapeutics, Dartmouth Medical College. To be issued in Eleven
Compact Octavo Volumes. Complete Set, Cloth, $27.50; Half Morocco, £38.50

Electrotherapy. 220 Illustrations. Two Volumes.

By GEORGE W. Jacoey, M.D., New York, Consulting Neurologist to the German
Hospital, to the Infirmary for Women and Children, to the Craig Colony for
Epileptics, etc. Special articles by EDWARD JACKSON, A.M., M.D., Denver,
Col.; Emeritus Professor of Diseases of the Eye in the Philadelphia Polyclinic ;
Member American Ophthalmological Society ; Fellow and ex-President American
Academy of Medicine, etc.—By WILLIAM SCHEPPEGRELL, M.D., New Orleans,
ex-Vice-President American Laryngological, Rhinological, and Otological
Society.—By J. CHaLMERS DA Costa, M.D., Clinical Professor of Surgery in
Jefferson Medical College ; Surgeon to the Philadelphia and to 5t. Joseph's
Hospitals, etc.—By Frankrin H. MarTin, M. D., Professor of Gynecology, Post-
Graduate Medical School of Chicago ; Gynecologist Chicago Charity Hospital ;
Chairman Section of Obstetrics and Diseases of Women of the American Medi-
cal Association (18g5), etc.—By A. H. Onmany-DumEesNiL, s.p., Editor Sz
Lonts Medical and Swrgical Jowrnal; Member International Dermatological
Congress ; formerly Professor ‘of Dermatology, St. Louis Medical College, etc.



10

P BLAKISTON'S SON & COS5

Cohen. Physiologic Therapeutics.—Continued.

Climatology and Health Resorts, Including Mineral Springs.
I'wo Volumes, with Colored Maps.

By F. PArRKES WEBER, M.A., M.D., F.R.C.P. (Lond.), Physician to the German
Hospital, Dalston; Assistant Physician North London Hospital for Consump-
tion ; Author of **The Mineral Waters and Health Resorts of Europe ;'’ and
Guy HINsDALE, A.M., M.D., Secretary of the American Climatological Associa-
tion ; President of the Pennsylvania Society for the Prevention of Tuberculosis,
etc. Including an article on Hawaii by Titus Muxson Coax, M.D., of New
York. With Colored Maps, prepared by Dr. W, F, R, PuiLrLips, of the U. S.
Weather Bureau, Washington, D. C.

Prophylaxis—Personal Hygiene—Care of the Sick. Illustrated.

By Dr. JoseErH McFarLAND, Professor of Pathology, Medico-Chirurgical College,
Philadelphia ; Dr. Hexry LErFMANN, Professor of Chemistry in the Woman's
Medical College, Philadelphia; ALBERT ABRAMS, A.M., M.D. (University of
Heidelberg), formerly Professor of Pathology, Cooper Medical College, San
Francisco ; and Dr. W. Wavne Baecock, Lecturer on Pathology and Bac-
teriology, Medico-Chirurgical College, Philadelphia.

Dietotherapy : Food in Health and Disease.

By Natuax S. Davis, Jr., a.Mm., M.D., Professor of Principles and Practice of
Medicine in Northwestern University Medical School ; Physician to Mercy Hos-
pital, Chicago; Member American Academy of Medicine, American Climato-
logical Society, etc. With Tables of Dietaries, Relative Value of Foods, etc.

Mechanotherapy and Physical Education. [Illustrated.

By Joux Kearstey MITCHELL, M.D., Assistant Physician to the Orthopedic
Hospital and Infirmary for Nervous Diseases ; Assistant Neurologist Presbyterian
Hospital, Philadelphia, etc., formerly Lecturer on Symptomology at the Univer-
sity of Pennsylvania ; and LurHer GuLick, M.D., of Brooklyn, N. Y., formerly
of Springfield, Mass., Mem. American Association for Advancement of Physical
Education, Amer. Medical Association, etc. With a Chapter on Orthopedic
Appliances by James K. Younc, Mm.n., Professor of Orthopedic Surgery, Phila-
delphia Polyclinic ; Instructor in Orthopedic Surgery, University of Pennsylvania ;
and an Article on Ocular Orthopedics by WaALTER L. PYLE, M.D.

Rest—Mental Therapeutics—Suggestion.
By Frawcis X. DErcuM, M. D., Clinical Professor of Nervous Diseases in Jeffer-
son Medical College ; Neurologist to the Philadelphia Hospital ; Consulting
Physician to the State Asylum for the Chronic Insane at Wernersville, Penna.;
Consulting Neurologist to St. Agnes’ Hospital ; Neurologist to the Jewish Hos-
pital of Philadelphia.

Hydrotherapy — Thermotherapy — Heliotherapy — Crounother-
apy—Phototherapy—Balneology.

By Dr. WiLHELM WINTERNITE, Professor of Clinical Medicine in the University
of Vienna ; Director of the General Polyclinic in Vienna, etc.; assisted by
Dr. Avrols STRASSER, Instructor in Clinical Medicine, University of Vienna ;
and Dr. B. Buxpausm, Chief Physician of the Hydrotherapeutic Institute of
Vienna ; and Dr. E. HElNrICH KiscH, Professor in the University of Prague ;
Physzician at Marienbad Spa. With Special Chapters by Dr. A, C. PEALE, of the
National Museum, Washington, D. C., Dr. J. H. KeLLoGG, Battle Creek,
Mich., and Harvey CusHING, M.D., Johns Hopkins Hospital, Baltimore, and
an Appendix by Dr. CoHEN.

Pneumatotherapy and Inhalation Methods. Illustrated.
By Dr. PavrL Tissier, Chief of Clinic of the Faculty of Medicine of Pans.
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Cohen. Physiologic Therapeutics.—Continued.

Serotherapy—Organotherapy—Blood-Letting, etc.—Principles of
Therapeutics—Digest—Index. :

By JoserH McFARLAND, M.D., Professor of Pathology in the Medico-Chirurgical
College, Philadelphia ; l’&tlmlﬂgisl to the Medico Chirurgical Hospital, etc.—
0. T. OSpORNE, M.D., Professor of Materia Medica and Therapeutics, Medical
Department, Yale Lnleﬁlt}, New Haven.—FREDERICK A. PACKARD, M.D.,
Visiting Physician to the Pennsylvania and to the Children's Hospitals. —The
Editor, and AucusTus A. ESHNER, M.D., Professor of Clinical Medicine in the
Philade’lphia Polyclinic ; Physician to the Philadelphia Hospital, etc.

® & Complete descripiive circular upon application.

Cohen. The Throat and Voice.

By J. Soris CoHEN, M.D. [Illustrated. 12mo. Clath, .40

Congdon. Laboratory Instructions in General Chemistry.

By Erxest A. ConGDoX, Professor of Chemistry in the Drexel Institute, Philadelphia ;
Member American Chemical Society ; Fellow of the London Chemical Society, etc.
With an Appendix, useful Tables, and 56 Illustrations. Interleaved, Cloth, §1.c0

Conn. Agricultural Bacteriology.

Including a Study of Bacteria as Relating to Agriculture, with Special Reference to
the Bacteria in Seil, in the Dairy, in Food Products, in Domestic Animals, and in
Sewage. By H. W. Coxx, PH.n., Professor of Biology, Wesleyan University,
Middletown, Conn.; Author of ‘“ Evolution of To-day,"" ‘* The Story of Germ Life,"’
ete.  With Illustrations. Cloth, $2.50

Coplin. Manual of Pathology. Third Edition. 330 Illustrations.

Including Bacteriology, the Technic of Post-mortems, and Methods of Pathologic
Research. By W, M. Late CorLiN, M.D., Professor of Pathology and Bacteriology,
Jefferson Medical College ; Pathologist to Jefferson Medical College Hospital and to
the Philadelphia Hospital ; Bacteriologist to the Pennsylvania State Board of Health.
Third Edition, Rewritten and Enlarged. 330 Illustrations, many of which are origi-
nal, and 7 Colored Plates. 8vo. Cloth, #£3.50

Practical Hygiene.

With Special Articles on Plumbing, Ventilation, etc. 138 Illustrations. &vo.
Second Edition, M Freparaition.

Crocker. Diseases of the Skin.

Their Description, Pathology, Diagnosis, and Treatment, with Special Reference to
the Skin Eruptions of Children. By H. RapcrLiFFE CROCKER, M.n., Physician to
the Department of Skin Diseases, University College Hospital, London. gz Illustra-
tions. Third Edition. Freparing.

Cuff. Lectures on Medicine to Nurses.

By HERBERT EDMUND CUFF, M.D., late Assistant Medical Officer, Stockwell Fever
Hospital, England. Third Edition, Revised. With 25 Illustrations. Cloth, $1.25

Cushing. Compend of Histology.

Specially adapted for the use of Medical Students and Physicians. By H. H. CusnHing,
M.D., Director of Histological and Embryological Laboratories, Woman's Medical
College of Pennsylvania; Demonstrator of Histology and Embryology, Jefferson
Medical College, Philadelphia. Ilustrated. No. iy 7 Quiz-Compend ?  Series.
I2mo. Cloth, .80 ; Interleaved for Notes, $1.00
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Dalby. Diseases and Injuries of the Ear.

By Sir WriLLiam B. Davey, a.p., Aural Surgeon to St. George's Hospital, London,
Fourth Edition. With 38 Wood Engravings and 8 Colored Plates. Cloth, $z2.50

Davis. Dietotherapy. Food in Health and Disease.
See CoHeN, Physiologic Therapeutics, page 10. .
Davis. Essentials of Materia Medica and Prescription Writing.

By J. Averey Davis, M.D., late Assistant Demonstrator of Obstetrics and Quiz-
Master in Materia Medica, University of Pennsylvania. 12mo. Cloth, $1.50

Davis. The Principles and Practice of Bandaging.

By Gwirym G. Davis, M.D., M.R.C.8., Universities of Pennsylvania and Gittingen,
Assistant Demonstrator of Surgery, University of Pennsylvania ; Surgeon to the Out-
Patient Departments of the Episcopal and Children's Hospitals ; Assistant Surgeon
to the Orthopzdic Hospital. Second Edition, Revised and Rewritten. 'With a New
Chapter on Wounds. 150 Illustrations, Redrawn specially for this edition. Jn Fress.

Domwille. Manual for Nurses

and Others Engaged in Attending to the Sick. By Ebp. J. DoMVvILLE, M.D. Ninth
Edition, Revised. With Recipes for Sick-room Cookery, etc. 12mo. fn Press.

Donders. Refraction. Portrait of Author.

An Essay on the Nature and the Consequences of Anomalies of Refraction. By F.
C. DonpEeRrs, M.D.  Authorized Translation. Revised and Edited by CHARLES A.
OLIVER, A.M., M.D. (Univ. Pa.), one of the Attending Surgeons to the Wills Eye
Hospital ; one of the Opthalmic Surgeons to the Philadelphia Hospital, etc, With
a Portrait of the Author. Octavao. Half Morocco, Gilt, $1.25

Da Costa. Clinical Hematology. Colored Plates.

A Practical Guide to the Examination of the Blood by Clinical Methods, with Refer-
ence to the Diagnosis of Disease. By Jounx C. Da CostaA, JR., M.D., Assistant
Demonstrator of Clinical Medicine in the Jefferson Medical College, Philadelphia ;
Assistant in the Medical Clinic, Jefferson Medical College Hospital ; Haematologist
to the German Hospital. With six Colored Plates and 48 other Illustrations. Octavo.
Sust Ready. Cloth, g5.00; Sheep, £6.00

Deaver. Surgical Anatomy. 400 Full-page Plates.

A Treatise on Human Anatomy in its Application to the Practice of Medicine and
Surgery. By Joux B. DEAvVER, M.D., Surgeon-in-Chief to the German Hospital ;
Surgeon to the Children's Hospital and to the Philadelphia Hospital ; Consulting
Surgeon to St. Agnes’, 5t. Timothy's, and Germantown Hospitals ; formerly Assistant
Professor of Applied Anatomy, University of Pennsylvania, etc. With over 4o0
very handsome Full-page Illustrations engraved from original drawings made by
special artists from dissections prepared for the purpose in the dissecting-rooms of the
University of Pennsylvania. Three large volumes. Royal square octave. Sold by
Subscription.  Orders taken for complete sets only. Description upon Application.
Cloth, g$21.00; Half Morocco or Sheep, $24.00; Half Russia, £27.00

SynopsIis 0F CONTENTS.

Vorume I.—Upper Extremity—Back of Neck, Shoulder, and Trunk—Cranium
—Scalp—Face,

VorLumg II.—Neck—Mouth, Pharynx, Larynx, Nose—Orbit—Eyeball—Organ
of Hearing—PBrain—Female Perineum—DMale Perineum.

VoLume III.—Abdominal Wall—Abdominal Cavity—Pelvic Cavity—Chest—
Lower Extremity.

“Tn summing up the general excellences of this remarkable work, we can accord our unqual-
ified praise for the accurate, exbaustive, and systematic manner in which the author has carried out
his plan, and we can commend it as a model of its kind, which must be possessed to be appre-
ciated.”'— File Medical Record, New York.
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Deaver. Appendicitis. Third Edition.
Its History, Anatomy, Etiology, Pathology, Symptoms, Diagnosis, Prognosis, Treat-
ment, Complications, and Sequela. With 22 Plates, 10 of which are Colored.
Third Edition, FRevised and Rewritten. Frefaring:,

Dercum. Rest—Mental Therapeutics—Suggestion.
See Conen, Physiologic Therapeutics, page 1o.

Diihrssen. A Manual of Gynecological Practice.

By Dr. A. DUHRSSEN, Privat-Docent in Midwifery and Gynecology in the University
of Berlin. Translated from the Fourth German Edition and Edited by Joux W.
TAYLOR, F.R.C.S., Surgeon to the Birmingham and Midlands Hospital for Women ;
Vice-President of the British Gynecological Society ; and FrREDERICK EDGE, M.D.,
M.R.C.P., F.R.C.S., Surgeon to the Wolverhampton and District Hospital for Women.
With 105 Illustrations. 12mo. Cloth, $1.50

Dulles. What to Do First In Accidents and Poisoning.

By C. W. DuLLES, M.D., Surgeon to the Rush Hospital ; formerly Assistant Surgeon
2d Regiment N. G. Pa., etc. Fifth Edition, Enlarged. With new Illustrations.
12mo. Cloth, &1.00

Edgar. Text-Book of Obstetrics.

By J. CLiFron EpGAR, M.D., Professor of Obstetrics Medical Department of Cornell
University, New York City ; Physician to Mothers” and Babies’ Hospital, and to the
Emergency Hospital, etc. With many Illustrations, a large number of which are
Original. Octavo. fn Preparation.

Emery. A Handbook of Bacteriological Diagnosis.

By W. p'Este EMERY, M.D., B.Sc. Lond., Lecturer in Pathology and Bacteriology in
the University of Birmingham. With two colored plates and 32 other illustrations.
Just Ready. Cloth, #1.50

Fagge. Practice of Medicine,

A Text-Book of Medicine by the late C. HiLton Facge, m.p. Fourth Edition,

Revised and Edited by P. H. PyE-SMITH, M.D., F.R.5., F.R.C.P., Consulting Physi-
cian to Guy's Hospital, London, etc. Two Vols. 8vo. Vol. 1, Jfust Ready.

Cloth, £6.c0

Vol. I, Aeardy Ready.

Fick. Diseases of the Eye and Ophthalmoscopy.

A Handbook for Physicians and Students. By Dr. EvceEn Fick, University of
Zurich. Authorized Translation by A. B. HALE, m.D., Ophthalmic Surgeon United
Hebrew Charities ; Consulting Ophthalmic Surgeon Charity Hospital, Chicago ; late
Vol. Assistant Imperial Eve Clinic, University of Kiel. With a Glossary and 158
Hlustrations, many of which are in Colors. 8vo.

Cloth, £4.50; Sheep, £5.50; Half Russia, §£6.50

Fillebrown. A Text-Book of Operative Dentistry.

Written by invitation of the National Association of Dental Faculties. By THoMAS
FILLEBROWN, M.D., D.M.D., Professor of Operative Dentistry in the Dental School of
Harvard University ; Member of the American Dental Association, etc.  [llustrated.
8vo. Cloth, $z.25

Fowler’s Dictionary of Practical Medicine.
By Various Weiters, An Encyclopedia of Medicine. Edited by James KINGSTON
FOWLER, M.A., M.D., F.R.C.P., Senior Assistant Physician to, and Lecturer on Patho-
logical Anatomy at, the Middlesex Hospital, London. 8vo.
Cloth, $3.00; Half Morocco, $4.00
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Fullerton. Obstetric Nursing.

By Awxa M. FUuLLERTON, M.D., Demonstrator of Obstetrics in the Woman's Medical
College ; Obstetrician and Gynecologist to the Woman's Hospital, Philadelphia, etc.
41 Illustrations. Fifth Edition, Revised and Enlarged. 12mo. Cloth, 81.00

Surgic'al Nursi ng.

Comprising the Regular Course of Lectures upon Abdominal Surgery, Gyne-
cology, and General Surgical Conditions delivered at the Training School of
the Woman's Hospital, Philadelphia. Third Edition, Revised. 6g Illustrations.
12mo. Cloth, $1.00

Gardner. The Brewer, Distiller, and Wine Manufacturer.

A Handbook for all interested in the Manufacture and Trade of Alcnh-ol and its
Compounds. Edited by Joun GArRDNER, F.c.5. Illustrated. Cloth, $1.50

Goodall and Washbourn, A Manual of Infectious Diseases,

By Epwarp W. GooparL, m.p. (London), Medical Superintendent Eastern (Fever)
Hospital, Homerton, London, etc. ; and J. W. WASHBOURN, F.R.C.P., Assistant
Physician to Guy's Hospital and Physician to the London Fever Hospital. Illustra-
ted with Charts, Diagrams, and Full-page Plates. Cloth, $3.00

Gould. The Illustrated Dictionary of Medicine, Biology, and
Allied Sciences. Fifth Edition.

Being an Exhaustive Lexicon of Medicine and those Sciences Collateral to it:

Biology (Zoology and Botany), Chemistry, Dentistry, Pharmacology, Microscopy,

etc. By GeorGe M. GouLp, A.M., M.D., Editor of Admerican Medicine; President,

1893—04, American Academy of Medicine, etc. With many Useful Tables and numer-
ous Fine Illustrations. Large Square Octavo. 1633 pages. Fifth Edition.

Full Sheep or Half Dark-Green Leather, f§10.00

With Thumb Index, $11.00: Half Russia, Thumb Index, $12.00

“ Few persons read dictionaries as Théophile Gautier did—for pleasure ; if, however, all
dictionaries were as readable as the one under consideration, his taste for this kind of literaturs
would be less singular. . . . The book is excellently printed, and the illustrations are admir-
nh]}l executed. The hinding iz substantial and even handsome, but the business-like fget-up’ of
the book makes it well fitted for use as well as for the adornment of a book-shelf. " — The Hririsk
Medical Journal, London.

The Student’s Medical Dictionary. Eleventh Ed. Illustrated.

Enlarged. Including all the Words and Phrases generally used in Medicine,
with their proper Pronunciations and Definitions, based on Recent Medical
Literature. With Tables of the Bacilli, Micrococei, Leukomains, Ptomains,
etc., of the Arteries, Muscles, Nerves, Ganglia, and Plexuses ; Mineral Springs
of the U. 5., etc., and a new Table of Eponymic Terms and Tests. Rewritten,
Enlarged, and Improved. With many lllustrations. Small octavo. 840 pages.

Half Morocco, $2.50; Thumb Index, $3.00

“ e p]eas.ing feature of the book is that the reader can almost ilwariub!y find the dehnition
under the word he looks for, without being referred from one place to another, as is too commenly
the case in medical dictionaries. The tables of the bacilli, micrococei, leukomaing, and ptomains
are excellent, and contain a large amount of information in alimited space. The anatomical tables
are also concise and clear. . . . We should unhesitatingly recommend this dictionary to our
readers, feeling sure that it will prove of much value to them."'—The American Jjournal of
Medical Science,



MEDICAL AND SCIENTIFIC PUBLICATIONS. 15

Gould. The Pocket Pronouncing Medical Lexicon. Fourth Edition.
(30,000 Medical Words Pronounced and Defined.)

A Student's Pronouncing Medical Lexicon. Containing all the Words, their Defini-
tions and Pronunciations, that the Student generally comes in contact with : also
elaborate Tables of the Arteries, Muscles, Nerves, Bacilli, etc., ete.: a Dase List in
both English and Metric Systems, a new table of Clinical Eponymic Terms, etc.,
arranged in a most convenient form for reference and memorizing. Thin 64mo,
(6 x 33 inches.) 838 pages. The System of FPronunciation wsed in this book is very
simple. A New Edition.

Full Limp Leather, Gilt Edges, $1.00; With Thumb Index, $1.25

¢ This ¢ Dictionary ' is admirably suited to the uses of the lecture-room, or for the purposes of
a medieal defining vocabulary—many of the words not vet being found in any other dictionary,
]arge or small, while all of the words are those of the living medical literature of the day. "' — }'de;g
Firginia Medical Monthly.

*_* 130,000 copies of Gould's Dictionaries have been sold.
Sample pages and descriplive civcuiars of Gould's Dictionaries free upon application,

Borderland Studies.

Miscellaneous Addresses and Essays Pertaining to Medicine and the Medical
Profession, and their Relations to General Science. 350 pages. 1zmo. Cloth, $2.00

Gould and Pyle. Cyclopedia of Practical Medicine and Surgery.
72 Special Contributors. Illustrated. One Volume.

A Concise Reference Handbook, Alphabetically Arranged, of Medicine, Surgery,
Obstetrics, Materia Medica, Therapeutics, and the various specialties, with Particular
Reference to Dhagnosis and Treatment. Compiled under the Editorial Supervision
of Drs. GEORGE M. GouLp and W. L. PyLE. With many Illustrations.
Large Square Octavo. Uniform with Gould's ** Illustrated Dictionary.”’
Full Sheep or Half Dark-Green Leather, $10.00 ; With Thumb Index, $11.00
Half Russia, Thumb Index, $12.00

*.* The great success of Dr. Gould's ** Illustrated Dictionary of Medicine "' sug-
gested the preparation of this companion volume, which should be to the physician the
same trustworthy handbook in the broad field of general information that the Dictionary
is in the more special one of the explanation of words and the statement of facts. The
aim has been to provide in a one-volume book all the material usually contained in the
large systems and much which they do not contain. Instead of long, discursive papers
on special subjects there are short, concise, pithy articles alphabetically arranged, giv-
ing the latest methods of diagnoesis, treatment, and operating—a working book in which
the editors and their collaborators have condensed all that is essential from a vast
amount of literature and personal experience,

The seventy-two special contributors have been selected from all parts of the
country in accordance with their fitness for treating special subjects about which they
may be considered expert authoritics. They are all men of prominence, teachers,
investigators, and writers of experience, who give to the book a character unequaled by
any other work of the kind.

At each reprinting this Cyclopedia is carefully revised and augmented so as to in-
clude important innovations and in order to keep it up-to-date.

***The book is a companion volume to Gould’s * Illustrated Dictionary of Medicine,” which
every physician should possess. With these two books in his library, every busy physician will save
a vast amount of time in having at hand an instant reference cyclopedia covering every subject in
surgery and medicine.” — Clicage Medical Recorder.

Pocket Cyclopedia of Medicine and Surgery.
Based upon Gould and Fyle's Cyclopedia of FPractical Medicine and Surgery.
Uniform with Gould's Pocket Dictionary. p

Full Limp Leather, Gilt Edges, s1.00 ; With Thumb Index, £1.25
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Gould and Pyle. Compend of Diseases of the Eye.

Including Kefraction Treatment and Operations, with a Section on Local Therapeutics.
With Formul®, Glossary, and several Tables. By Drs, Georce M. Gourp and
W. L. PyLE. Second Edition. 10g I[llustrations, several of which are Colored.
No. & P Quiz-Compend 7 Series. Cloth, 8o.: Interleaved for Notes, $1.00

Gordinier. The Gross and Minute Anatomy of the Central Nervous
System. 261 Illustrations, '

By H. C. GORDINIER, A.M., M.D., Professor of Physiology and of the Anatomy of
the Nervous System in the Albany Medical College ; Member American Neurolpgical
Association. With 48 Full-page Flates and 213 other Illustrations, a number of
which are printed in Colors and many of which are original. Large 8vo.
Handsome Cloth, $6.00; Sheep, £7.00: Half Russia, $8.00
¥ This is an excellent book on a fascinating subjeet, and the author deserves the thanks of the
English-speaking medical world for his labor in getting it up. There are works enough on general
anatomy, and dry encugh they are, as we all remember only too well; but the anatomy of the
nervous system alone is another matter entirely, for it is one of the most interesting of all subjects
of medical study at the same time that it is one of the most difficult.”’— Fke Medieal Record, N. V.

Gorgas’ Dental Medicine.

A Manual of Dental Materia Medica and Therapeutics. By FERDINAND J. 5. GORGAS,
M.D., D.D.S,, Préfessor of the Principles of Dental Science, Oral Surgery, and Dental
Mechanism in the Dental Department of the University of Maryland. Seventh
Edition, Revised and Enlarged, with many Formule. 8vo. fust Ready.

Cloth, $4.00; Sheep, $5.00; Half Russia, $6.00

Questions and Answers.

Embracing the Curriculum of the Dental Student. Divided into three parts.
By FERDINAND J. 5. GORGAS, A.M., M.D., D.D.5., Author of ** Dental Medicine, "'
Editor of **Harris' Principles and Practice of Dentistry ** and ** Harris' Dictionary
of Medical Terminology and Dental Surgery,”’ Professor of the Principles of
Dental Science, Oral Surgery, etc., in the University of Maryland, Dental
Department, Baltimore, Octavo. fusf Ready. Cloth, 86.00

Gray. A Treatise of Physics.
By ANpDREW GRAY, LL.D., F.R.5., Professor of Natural Philosophy in the University
of Glaspow, In Three Volumes.
Vol. [. Dvxamics AND PrOPERTIES OF MATTER. 350 Illustrations. Octavo.
688 pages. Cloth, $4.50

Greeft. The Microscopic Examination of the Eye.

By Professor R. Greeff.  Surgeon to the Ophthalmic Department of the Royal Charité
Hospital, Berlin. Translated from the Second German Edition by HuvGH WALKER,
M.A., M.D., Assistant Surgeon and Pathologist to the Ophthalmic Department of the
Glasgow Royal Infirmary. 12mo. fusé Ready. Cloth, £1.25

Greene. The Medical Examination for Life Insurance

and its Associated Clinical Methods. With Chapters on the Insurance of Sub-
standard Risks and Accident Insurance. By CHARLES LyMAN GREENE, M.D., of St.
Paul, Clinical Professor of Medicine and Physical Diagnosis in the University of Min-
nesota. With gg Illustrations, many of which are original, several being printed
in Colors. Octavo. Cloth, £4.00

Griffith’s Graphic Clinical Chart.
Designed by J. P. CrozER GRIFFITH, M.D., Instructor in Clinical Medicine in the
University of Pennsylvania. Sample copies free. Put up in loose packages of 50, .50
Price to Haospitals : 500 copies, §4.00; 1ooo copies, £7.50.
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Groff. Materia Medica for Nurses.

With Questions for Self-examination. By Joux E. Grorr, Pharmacist to the Rhode
Island Hospital, Providence. Second Edition, Revised and Improved. 12mo.
Freparing.

Groves and Thorp. Chemical Technology.

A New and Complete Work. The Application of Chemistry to the Arts and Manu-

factures. Edited by CHarLES E. Groves, F.R.S., and Wus. THorp, B.Sc., F.I.C.,

assisted by many experts. With numerous Illustrations. Eack volume sold separately.

Vol. 1. FueL axp It ArpLicaTioNs. 6oy Illustrations and 4 Plates. Octavo.

Cloth, $5.00; ¥ Mor., $6.50

Vol. II. LigHTING. Candles, Oils, Lamps, etc. By W. Y. DexT, L. FIELD,

BoverToN REDWOOD, and D. A. Lours. [llustrated.

; Octavo. Cloth, $4.00; £ Mor., $£5.50

Val. III. Gas Licwrizg. By CHARLES HuxT, Manager of the Birmingham
Gasworks. [llustrated. Octavo.

Cloth, $3.50; 4 Mor., #4.50

Vaol. IV. ELECTRIC LIGHTING AND PHOTOMETRY. By ARTHUR G. COOKE, M.A.

{Cantab.), Lecturer on Physics and Electric Engineering

at the Battersea (London) Polytechnic ; and W, |. Dippix,

F.1.C., F.C.5,, late Chemist and Superintending Gas Ex-

aminer, London County Council. fir Press.

Gowers. Manual of Diseases of the Nervous System.

A Complete Text-Book. By Sir WiLLiam K. GOWERS, M.D., F.R.S., Physician to
National Hospital for the Paralyzed and Epileptic ; Consulting Physician, University
College Hospital ; formerly Professor of Clinical Medicine, University College, etc.
Eevised and Enlarged. With many new Illustrations. Two volumes. Octavo,

Vol. I. Diseases of the Nerves and Spinal Cord.

Third Edition. Cloth, $4.00; Sheep, $5.00; Half Russia, $6.00

Vol. II. Brain and Cranial Nerves; General and Functional
Diseases.

Second Edition, Cloth, £4.00; Sheep, $5.00; Half Russia, $§6.00

*.% This book has been translated into German, Italian, and Spanish. It is pub-
lished in London, Milan, Bonn, Barcelona, and Philadelphia.

Syphilis and the Nervous System. -
Being a Revised Reprint of the Lettsomian Lectures for 1890, delivered before
the Medical Society of London. 12mo. Cloth, g1.00
Epilepsy and Other Chronic Convulsive Diseases.
Their Causes, Symptoms, and Treatment Second Edition. Cloth, 83.00

Hadley. General Medical and Surgical Nursing,

A Manual for Nurses. By Dr. W. G. HaprLey, Physician to, and Lecturer on
Medicine to the Nurses at, the London Hospital. With an Appendix on Sick-Room
Cookery. 1z2mo. 3206 pages. Cloth, $1.25

Haig. Causation of Disease by Uric Acid. Fifth Edition.

A Contribution to the Pathology of High Arterial Tension, Headache, Epilepsy,
Mental Depression, Gout, Rheumatism, Diabetes, Bright's Disease, An®mia, etc.
By ALEXANDER HaiG, m.A., M.D. (Oxon.), F.R.C.P., Physician to Metropolitan Hos-
pital, London. 75 Illustrations. Fifth Edition. 8vo. 846 pages. Cloth, £3.00

Diet and Food.

Considered in Relation to Strength and Power of Endurance, Third Edition,
Revised. Cloth, £1.0a0
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Hale. On the Management of Children
in Health and Disease, : Cloth, .50

Hall. Diseases of the Nose and Throat.

By F. pE HaviLLaxp Harr, m.p., F.R.C.P. (Lond.), Physician to the Westminster
Hospital ; President of the Laryngological Society of London ; Joint Lecturer on the
Principles and Practice of Medicine at the Westminster Hospital ; and HERBERT
TILLEY, M.D., B.5. (Lond.), F.R.c.5. (Eng.), Surgeon to the Throat Hospital, Golden
Square ; Lecturer on Diseases of the Nose and Throat, London Post-Graduate College
and Polyclinic. Second Edition, Thoroughly Revised, *with 2 Plates and 8o Illustra-
tions. fust Ready. Cloth, £2.75

Hamilton. Lectures on Tumors

from a Clinical Standpoint. By Joux B, HaMiLTOX, M.D., LL.D., late Professor of
Surgery in Rush Medical College, Chicago ; Professor of Stirgery, Chicago Pelyclinic ;
Surgeon Presbyterian Hospital, etc. Third Edition, Revised. With New [llustra-
tions. I12mao. Cloth, g£1.23

Hansell and Reber. Muscular Anomalies or the Eye.

By Howarp F. HaxseELL, A.M., M.D., Clinical Professor of Ophthalmology, Jefferson
Medical College ; Professor of Diseases of the Eve, Philadelphia Polyclinic, etc.; and
WEeENDELL REBER, M.D., Instructor in Ophthalmology, Philadelphia Polyclinic, etc.
With 1 Plate and 28 other Illustrations. 12mo. Clath, g1.50

Hansell and Bell. Clinical Ophthalmology.

By HowarD F. HANSELL, A.M., M.D., and James H. BELL, m.n.  With Colored Flate
of Mormal Fundus and 120 Illustrations. 12mo. Cloth, $1.50

Hare. Mediastinal Disease.

The Pathology, Clinical History, and Diagnosis of Affections of the Mediastinum

other than those of the Heart and Aorta. By H. A. Harg, m.p., Professor of

Materia Medica and Therapeutics in Jefferson Medical College. 8vo. Illustrated.
Cloth, 82.00

Harlan. Eyesight
and How to Care for It. By GeEorGE C. HARLAN, M.D., Professor of Diseases of
the Eve, Philadelphia Polyclinic. Illustrated. Cloth, .40

Harris’ Principles and Practice of Dentistry.

Including Anatomy, Fhysiology, Pathology, Therapeutics, Dental Surgery, and
Mechanism. By Cuarix A, Harris, M.D., D.D.S,, late President of the Balumore
Dental College ; Author of ‘¢ Dictionary of Medical Terminology and Dental Sur-
gery.”’ Thirteenth Edition, Revised and Edited by FeErDixasp ]J. 5. GORGAs,
A.M., M.D., D.D.S., Author of ** Dental Medicine ;"' Professor of the Principles of
Dental Science, Oral Surgery, and Dental Mechanism in the University of Maryland.
1250 Illustrations. 1180 pages. 8vo. f

Cloth, £6.00: Leather, 87.00; Half Russia, 28.00

Dictionary of Dentistry.

Including Definitions of such Words and Phrases of the Collateral Sciences as
Pertain to the Art and Practice of Dentistry. Sixth Edition, Rewritten, Re-
vised, and Enlarged. By FERDINAND ]. 5. GORGAS, M.D., D.D.S., Author of
«« Dental Medicine ;" Editor of Harris” ** Principles and Practice of Dentistry ;"
Professor of Principles of Dental Science, Oral Surgery, and Prosthetic Dentistry
in the University of Maryland. Octavo. Cloth, £5.00; Leather, $6.00
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Hartridge. Refraction.

The Refraction of the Eye. A Manual for Students. By GustAvUs HARTRIDGE,
F.R.C.5., Senior Surgeon Royal Westminster Ophthalmic Hospital ; Ophthalmic
Surgeon to St. Bartholomew's Hospital, etc. 105 Illustrations and Sheet of Test
Types. Eleventh Edition, Revised and Enlarged. fust Ready. Cloth, $1.50

On the Ophthalmoscope.

A Manual for Physicians and Students. Fourth Edition, Revised. With Colored
Plates and 68 Wood-cuts. 12mo. _fus! Ready. Cloth, $1.50

Hartshorne. Our Homes.

Their Situation, Construction, Drainage, etc. By Hexry HarTsHORNE, M.D.  [lus-
trated. Cloth, .40

Hatfield. Diseases of Children.

By Marcus P. HATFIELD, Professor of Diseases of Children, Chicage Medical Col-
lege. With a Colored Platé. Second Edition. Being No. rg P Quiz-Compend ?
Sertes.  12mo. Cloth, .80 ; Interleaved for the Addition of Notes, £1.00
“ [r. Hatfield seemz to have most thoroughly appreciated the needs of students, and most
excellently has he condensed his matter into available form. It is in accord with the most recent
teachings, and while brief and concise, is surprisingly complete. . . . 1Itis free from irritating
repetition of questions and answers which mars so many of the compends now in use. Written in
systematic form, the consideration of each disease begins with its definition, and proceeds through
the usual subheadings to prognosis and treatment, thus fumiﬁhitig a complete, readable text-book.?*
—Annals of Gynecology and Pediatry.

Heath. Minor Surgery and Bandaging.

By CuristorHER HeaTH, F.R.C.5., Holme Professor of Clinical Surgery in Univer-
sity College, London. Twelith Edition, Revised and Enlarged by BiLton POLLARD,
F.R.C.5., Surgeon University College Hospital, London. With 195 Illustrations,
Formulae, Diet List, etc. 12mo. Cloth, $1.50

Practical Anatomy.
A Manual of Dissections. Eighth London Edition. 3o0 lllus. Cloth, £4.25

Injuries and Diseases of the Jaws.

Fourth Edition, Edited by Hexry PErcY DEAN, M5, F.R.C.5., Assistant Sur-
geon London Hospital. With 187 [lustrations. 3vo. Cloth, £4.50

Hedley. Therapeutic Electricity and Practical Muscle Testing.
By W. 5. HEDLEY, M.D., M.R.C.5., in charge of the Electrotherapeutic Department

of the London Hospital. gg [llustrations. Octavo. Cloth, $2.50

Heller. Essentials of Materia Medica, Pharmacy, and Prescription
Writing.

By Epwix A. HELLER, M.D., Quiz-Master in Materia Medica and Pharmacy at the

Medical Institute, University of Pennsylvania. 12mo. Cloth, g1.50

Henry. Anamia.
A Practical Treatise. By Frep'k P. HExry, M.D., Physician to Episcopal Hospital,
Philadelphia. Half Cloth, .50
Heusler. The Terpenes.

By Fr. HEUSLER, PH.D., Privatdocent of Chemistry in the University at Bonn.
Authorized Translation and Revision by F. J. Pond, PH.D., Assistant Professor of
Chemistry, Pennsylvania State College. fn Press.
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Hemmeter. Diseases of the Stomach. Second Edition.

Their Special Pathology, Diagnosis, and Treatment. With Sections on Anatomy,
Analysis of Stomach Contents, Dietetics, Surgery of the Stomach, etc. By Jonux C.
HEMMETER, M.D., PHIL0OS.D., Professor in the Medical Department of the University
of Maryland ; Consultant to the University Hospital ; Director of the Clinical Labor-
atory, etc.; formerly Clinical Professor of Medicine at the Baltimore Medical College,
etc. Second Edition, Enlarged and Thoroughly Revised and in parts Rewritten.
Colored and other Illustrations, Cloth, 86,00 ; Leather, 87.c0; Half Russia, £8.00
Diseases of the Intestines.
A Complete Systematic Treatise on Diseases of the Intestines, including their
Special Pathology, Diagnosis, and Treatment, with Sections on Anatomy and
Physiology, Microscopic and Chemic Examination of the Intestinal Contents,
Secretions, Feces, and Urine. Intestinal Bacteria and Parasites ; Surgery of the
Intestines ; Dietetics, Diseases of the Rectum, etc. With many Full-page Flates,
Colored and other Illustrations, most of which are Original. 2 vols. Octavo.
Sust Ready. Vol. 1. Cloth, £5.00; Sheep, $6.c0
Vol. II. Cloth, $5.00; Sheep, $6.00
THE SECTION 0N ANATOMY has been prepared by Dr. J. HOLMES SMITH, Associale
Professor and Demonstrator of Anatomy, and Lecturer en Clinieal Surgery, University
of Maryland, Baliimore. THE SECTION oM BACTERIA OF THE INTESTINES has been
prepared by Dr. Wiy, RovAL STOKES, Associate Professor of Pathology and Bacteriology,
and Visiting Pathologist to the University Hospital, University of Maryland, Baltimore.
THE SEcTION ON DISEASES OF THE RECTUM has been prepared by Dr. THomas C.
MarTIN, Professor of Proctology, Cleveland College of Physicians and Surgeons. THE
SeEcTION oN ExamiNaTioN of UrRINE AND FECES has been prepared by D'k, HARRY
ADLER, Demonstrator of Clinical Pathology, Associate Professor of Dhseases of the
Stomach and Intestines, University of Maryland, Baliimore, THE ILLUSTRATIONS form
a most useful and practical series of pictures,—nearly all have been reproduced from
pathological preparations and original drawings, a few being printed in several colors.

Hewlett. Manual of Bacteriology.

By R. T. HEWLETT, M.D., M.R.C.P., Assistant Bacteriologist British Institute of Pre-
ventive Medicine, etc. With 75 Illustrations. Second Edition, Revised. Jfn Press.

Hollopeter. Hay Fever and Its Successful Treatment.

By W. C. HOLLOPETER, A.M., M.D., Clinical Professor of Pediatrics in the Medico-
Chirurgical College of Fhiladelphia ; Physician to the Methodist Episcopal, Medico-
Chirurgical, and St. Joseph's Hospitals, etc. Second Edition. 12mo. Cloth, $1.00

Holden’s Anatomy. Seventh Edition.

A Manual of the Dissections of the Human Body. By Joux LANGTON, F.R.C.5.,
Surgeon to, and Lecturer on Anatomy at, St. Bartholomew's Hospital. Carefully
Revised by A. HEwsox, y.n., Demonstrator of Anatomy, Jefferson Medical College;,
Philadelphia, etc. 320 Illustrations. Two small compact volumes. 12mo. Just Ready.

Vol. 1. Scalp, Face, Orbit, Neck, Throat, Thorax, Upper Extremity. 435 pages.
153 Illustrations. Qil Cloth, $1.50
Vol. II. Abdomen, Perineum, Lower Extremity, Brain, Eye, Ear, Mammary

Gland, Scrotum, Testes. 445 pages. 167 Illustrations.
il Cloth, $1.50

Human Osteology.

Comprising a Description of the Bones, with Colored Delineations of the Attach-
ments of the Muscles. The General and Microscopical Structure of Bone and
its Development. Eighth Edition, Carefully Revised. Edited by CHARLES
STEWART, F.R.S., and R. W. REip, m.D., F.r.C.5. With Colored Lithographic
Plates and Numerous Illustrations. Cloth, #5.25

Landmarks.
Medical and Surgical, Fourth Edition. 8vo. Cloth, .75
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Holland. The Urine, the Gastric Contents, the Common Poisons,
and the Milk. Illustrated.

Memoranda (Chemical and Microscopical) for Laboratory Use. By J. W. HoLrLaxD,
M.D., Professor of Medical Chemistry and Toxicology in Jefferson Medical College
of Philadelphia. Sixth Edition, Enlarged. Illustrated and Interleaved. 12mo.

Horwitz's Compend of Surgery. Cloth; 1.0
Including Minor Surgery, Amputations, Bandaging, Fractures, Dislocations, Surgical
Diseases, etc., with Differential Diagnosis and Treatment. By OrvILLE HORWITE,
E.5., M.D., Professor of Genito-Urinary Diseases, late Demonstrator of Surgery,
Jefferson Medical College. Fifth Edition. 167 Illustrations and g8 Formulz. 12mo.
No. g 2 Qwiz-Compend ? Series. Clath, .80 : Interleaved for Notes, 8§1.00

® % 4 Spanisk fransiation of this book has recently been published in Barcelona,

Horsley. ‘The Brain and Spinal Cord,

the Structure and Functions of. By VicTor A. HORSLEY, M.B., F.R.5., etc., As-
sistant Surgeon University College Hospital, London, etc.  Illustrated. Cloth, $2.50

Hovell. Diseases of the Ear and Naso-Pharynx.
A Treatise including Anatomy and Physiology of the Organ, together with the treat-
ment of the affections of the Nose and Pharynx which conduce to aural disease. By
T. Mark HoveLL, F.r.c.s. (Edin.), a.Rr.C.5. (Eng.), Aural Surgeon to the London
Hospital for Diseases of the Throat, etc. 128 Illus. Second Edition. Cloth, $5.50

Humphrey. A Manual for Nurses. Twenty-third Edition,

Including General Anatomy and Physiology, Management of the Sick-room, etc. By
LAURENCE HUMPHREY, M.A., M.B., M.R.C.5., Assistant FPhysician to Addenbrook’s
Hospital, Cambridge, England. 23d Edition. 12mo. 7g Illustrations. Cloth, g£1.00

Hughes and Keith. Dissections. Illustrated.

A Manual of Dissections by ALFreEDp W. HucHES, M.EB., M.R.C.5. (Edin.), late Pro-
fessor of Anatomy and Dean of Medical Faculty, King's College, London, etc., and
ARTHUR KEITH, M.D., Joint Lecturer on Anatomy, London Hospital Medical Col-

lege, etc. In three parts, with many Colored and other Illustrations.
I. Upper and Lower Extremity. 38 Plates, 116 other [llustrations. Jus? Ready.
Cloth, £3.00
II. Abdomen. Thorax. 4 Plates, 149 other Illus. fist Ready. Cloth, #3.00
ITI. Head, Neck, and Central Nervous System. i Press,

Hughes. Compend of the Practice of Medicine. Sixth Edition.

Giving the Synonyms, Definition, Causes, Symptoms, Pathology, Prognosis, Diag-
nosis, Treatment, etc., of each Dijsease. The Treatment is especially full and a
number of valuable Prescriptions have been incorporated. Sixth Edition, Revised
and Enlarged. By Dawnier E. HugHEs, M.D., Chief Resident Physician Philadel-
phia Hospital ; formerly Demonstrator of Clinical Medicine at Jefferson Medical
College, Philadelphia. Being Nos. 2 and 3 7 Quiz-Compend 7 Series.

Quiz-Compend Edition, in two Parts.

Part I.—Continued, Eruptive, and Periodical Fevers, Diseases of the Mouth,
Stomach, Intestines, Peritoneum, Biliary Passages, Liver, Kidneys, Blood, etc.,
Parasites, etc., and General Diseaszes, etc.

ParT II.—Physical Diagnosis, Diseases of the Respiratory System, Circulatory
System, Diseases of the Brain and Nervous System, Mental Diseases, etc.

Price of each Part, in Cloth, .80 Interleaved for the Addition of Notes, £1.00
Physicians’ Edition.
" In one volume, including the above two parts, a Section on Skin Diseases, and
an Index. Sivit Revised and Enlarged Edition. 0625 pages.
Full Morocco, Gilt Edges, Round Corners, g£2.25
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Ireland. The Mental Affections of Children.

Idiocy, Imbecility, Insanity, etc. By W. W. IrErasp, m.p. (Edin.), of the Home
and School for Imbeciles, Mavisbush, Scotland ; Second Edition, Fevised and En-
larged. Cloth, 54.00

Jacoby. Electrotherapy. Illustrated.
See CoHER, Physiologic Therapeutics, page q.

Jacobson. Operations of Surgery.

By W. H. A. JacossoN, B.A. (Oxon.), F.R.C.5. (Eng.), Assistant Surgeon Guy's
Hospital ; Surgeon at Royal Hospital for Children and Women, etc. With over zoo
Illustrations. Cloth, £3.00; Leather, £4.00

Jennings. A Manual of Ophthalmoscopy.
By |. E. Jexxings, s.p. (Univ. Penna.), Formerly Clinical Assistant Royal London
Ophthalmic Hospital, London ; Fellow of the British Laryngologicaland Rhinological
Association ; Member of the American Medical Association ;: Member of the 5i.
Louis Medical Society, etc. With g5 Illustrations and 1 Colored Plate. Jfust Keady.
Clath, $1.50
Jones. Medical Electricity. Third Edition.

A Practical Handbook for Students and Practitioners of Medicine. By H. LEwis
JoxES, M.A., M.D., F.R.C.P., Medical Officer in Charge Electrical Department, St.
Bartholomew's Hospital. Third Edition of Steavenson and Jones' Medical Elec-
tricity, Revised and Enlarged. 117 Illustrations. 532 pages. 12mo. Cloth, $3.00

Jones. Outlines of Physiology.

By EDWARD GROVES JONES, M. D., Assistant Professor of Physiology and Pathological
Anatomy, Atlanta College of Physicians and Surgeons. g6 Illustrations. 12mo.

Cloth, g1.50
Keen. Clinical Charts.

A Series of Seven Outline Drawings of the Human Body, on which may be marked
the course of any Disease, Fractures, Operations, etc. By W. W. KEEN, M.D.,
Professor of the Principles of Surgery and Clinical Surgery, Jefferson Medical College.
Each Drawing may be had separately gummed on back for pasting in case book.
25 to the pad. Price, 25 cents. Special Charts will be printed to order. Samples free.

Kehr. Diagnosis of Gall-Stone Disease.

Including one hundred Clinical and Operative Cases illustrating Diagnostic Foints of
the Different Forms of the Disease. By Pror. Dr. Hans Kenr, of Halberstadt.
Authorized Translation by WiLLiaM WoTKYNs SEYMOUR, A.B. (Yale), M. D. (Harvard),
of Troy, N. Y. 12mo. 370 pages. - Cloth, #2.50

Kirkes’ Physiology. Seventeenth Edition.

( The only Authorized Edition. r2mo. Dark Red Cloth.) A Handbook of Physiology.
Sixteenth London Edition, Revised and Enlarged. By W. D. HALLIBURTON, M.D.,
F.Rr.5., Professor of Physiology, King's College, London. Thoroughly Revised and
in many parts Rewritten. 681 Illustrations, a number of which are printed in Colors.
388 pages. 1z2mo. Cloth, £3.00; Leather, £3.75

TANT NOTICE. Thisisthe identical Editien of ** Kirkes' Physiclogy." as published in
IMPOR Londen by John Murray, the sole owner of the book, and containing
the revizions and additions of Dr. Halliburton, and the new and original illustrations included at
his suggestion, This edition has been carefully and thoreughly revised.

Kenwood. Public Health Laboratory Work.

By H. R. KExwooD, M.E., D.P.H., F.C.5., Assistant Professor of Public Health,
University College, London, etc. 116 Illustrations and 3 Plates. Cloth, 82.00
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Kleen. Diabetes Mellitus and Glycosuria.
Their Diagnosis and Treatment. By Dr. Emin Keeex.  Octavo. Cloth, $z.50

Knight. Diseases of the Throat.

A Manual for Students. By Cuarres H. KyiguT, M.D., Professor of Laryngology,
Cornell University Medical College ; Surgeon to Throat Department, Manhattan Eye
and Ear Hospital, etc. Illustrated. Nearly Ready.

Knopf. Pulmonary Tuberculosis. Its Modern Prophylaxis and the

Treatment in Special Institutions and at Home.

By 5. A. KxoprF, M.D., Physician to the Lung Department of the New York Throat
and Nose Hospital ; former Assistant Physician to Professor Dettweiler, Falkenstein
Sanatorium, Germany, etc. Illustrated. Octavo. Cloth, £3.00

Lake. Laryngeal Phthisis, or Consumption of the Throat.

By RicHArD LAKE, F.R.C.S., Surgeon Laryngologist, North London Hospital for
Consumption, etc.; Surgeon, Metropolitan Ear and Throat Hospital ; Surgeon, Royal
Ear Hospital ; Surgeon for Discases of the Throat and Ear, Trinity College of Music.
With 36 Illustrations, 2o of which are Colored. Cloth, #z2.00

Landis’ Compend of Obstetrics.
Especially adapted to the Use of Students and Physicians. By Hexry G. LANDIS,
M.D. Seventh Edition, Revised by War. H. WELLS, a.b., Demonstrator of Clinical
Obstetrics, Jefferson Medical College ; Member Obstétrical Society of Philadelphia,
etc. With 52 Illustrations. Nb. § #Owiz-Compend ? Series.  fust Ready.
Cloth, .80 : Interleaved for the Addition of Notes, §1.00

Landois. A Text-Book of Human Physiology.

Including Histology and Microscopical Anatomy, with Special Reference to the Re-
quirements of Practical Medicine. By Dr. L. Laxpois, Professor of Physiology and
Director of the Physiological Institute in the University of Greifswald. Fifth Amen-
can translated from the last German Edition, with Additions, by W, STIRLING,
M.D., D.5c., Brackenbury Professor of Physiology and Histology in Owens College,
and Professor in Victoria University, Manchester ; Examiner in Physiology in Uni-
versity of Oxford, England. With 845 Illustrations, many of which are printed in
Colors. 8vo. In Fress,

Lane. Surgery of the Head and Neck.

By L. C. LA¥E, A.M., M.D., M.R.C.5. (Eng.), Professor of Surgery in Cooper Medical
College, San Francisco. Second Edition, with 110 Illus. Octavo. Cloth, £5.00

Lazarus-Barlow. General Pathology.

By W. S. Lazarvus-Barvow, M.D., Demonstrator of Pathology at the University of
Cambridge, England. 7935 pages. Octavo. Cloth, 85.00

IL.ee. The Microtomist’'s Vade Mecum. Fifth Edition.

A Handbook of the Methods of Microscopic Anatomy. By ArTHUR BOLLES LEE,
formerly Assistant in the Russian Laboratory of Zoology at Villefranche-sur-Mer { Nice).
394 Articles. Enlarged, Revised, and Rearranged. 532pages. Svo. Cloth, £4.00

Leffmann and Beam. Food Analysis. Illustrated.

Select Methods in Food Analysis. By HeExry LEFFMAXN, M.D., Professor of Chem-
istry in the Woman's Medical College of Pennsylvania and in the Wagner Free
Institute of Science ; Pathological Chemist, Jefferson Medical College Hospital, Phila-
delphia ; Vice-President (1go1) Society Public Analysts, etc.; and WiLLIAM Beay,
A.M.  With many useful Tables, 4 Plates and 53 other Illustrations, 12mo.

Cloth, $2.50
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Leffmann. Compend of Medical Chemistry.

Inorganic and Organic. Including Urine Analysis. By HENRY LEFFMANN, M.D.,
Professor of Chemistry in the Woman's Medical College of Pennsylvania and in the
Wagner Free Institute of Science, Philadelphia ; Pathological Chemist Jefferson Medi-
cal College Hospital ; Vice-President, 1go1, Society of Public Analysts, ete. A, ro
# Ouiz-Compend ? Serves. Fourth Edition, Rewritten. ;

Cloth, .30 : Interleaved for the Addition of Notes, 81.00

The Coal-Tar Colors.

With Special Feference to their Injurious Qualities and the Restrictions of their
Use. A Translation of Theodore Weyl's Monograph, 12mo. Cloth, £1.25

Examination of Water

for Sanitary and Technical Purposes. Fourth Edition, Enlarged. Illustrated.
12mo. Cloth, $1.25

Analysis of Milk and Milk Products.

Arranged to suit the needs of Analytical Chemists, Dairymen, and Milk Inspec-
tors. Second Edition, Revised and Enlarged. [Illustrated. 12mo. Cloth, $1.25

Handbook of Structural Formulz

for the Use of Students, containing 180 Structural and Stereo-chemic Formula.
1zmo. Interleaved. Cloth, £1.00

Lewers. On the Diseases of Women.
A Practical Treatise. By Dgr. A. H. N. LEwERs, Assistant Obstetric Physician to
the London Hospital. 146 Engravings. Fifth Edition, Revised. Cloth, #2.50
Lewis (Bevan). Mental Diseases. _

A Text-Book having Special Reference to the Pathological Aspects of Insanity. By
BEvaN LEWIS, L.R.C.PF., M.R.C.5., Medical Director West Riding Asylum, Wake-
field, England. 26 Lithograph Flates and other Illustrations. Second Edition, Re-

vised and Enlarged. 8vo. Clath, £7.00
Lincoln. School and Industrial Hygiene.
By D. F. LINCOLN, M.D. Cloth, .40

Longley’s Pocket Medical Dictionary.

Giving the Definition and Pronunciation of Words and Terms in General Use in
Medicine. With an Appendix, containing Poisons and their Antidotes, Abbreviations
Used in Prescriptions, etc. By Evrias LongLEy. Cloth, .75 ; Tucks and Pocket, $1.00

Macalister’s Human Anatomy. 816 Illustrations.

Systematic and Topographical, including the Embryelogy, Histology, and Mor-
phology of Man. With Special Reference to the Requirements of Practical Surgery
and Medicine. By ALEX. MACALISTER, M.D., F.R.5., Professor of Anatomy in the
University of Cambridge, England. 216 Illustrations. Octavo.

: Cloth, £5.00; Leather, £6.00

Mackenzie. The Pharmacopeeia of the London Hospital for Dis-
eases of the Throat.

By Sik MorELL MACKENZIE, M.p. Fifth Edition, Revised and Improved by F. G.

HarvEy, Surgeon to the Hospital. Cloth, #1.00

McBride. Diseases of the Throat, Nose, and Ear.

A Clinical Manual for Students and Practiioners. By P. McBRIDE, M.D., F.R.C.F.
(Edin.}, Surgeon to the Ear and Throat Department of the Royal Infirmary; Lec-
turer on Diseases of Throat and Ear, Edinburgh School of Medicine, etc. With
Colored Illustrations from Original Drawings. Third Edition. Thoroughly Revised
and Enlarged. Octavo. Handsome Cloth, Gilt Top, $7.00
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McCook. American Spiders and Their Spinning Work.

A Natural History of the Orbweaving Spiders of the United States. By Hexry C.
McCook, D.D., Vice-President of the Academy of Natural Sciences of Philadelphia ;
Member Entomological Society ; Author of ** The Agricultural Ants of Texas,' etc.
Three volumes. Handsomely Illustrated. Cloth, 240.00

Macready. A Treatise on Ruptures.

By Joxatuan F. C. H. MACREADY, F.R.C.5., Surgeon to the Great Northern Central

Haspital ; to the City of London Hospital for Diseases of the Chest; to the City of

London Truss Society, etc. 24 Full-page Plates and Wood Engravings. Octavo.
Cloth, 26.00

McFarland. Prophylaxis—Personal Hygiene—Nursing and Care of
the Sick.

See CoHEN, Physiologic Therapeutics, page 1o.

McMurrich. A Manual of Embryology.

By J. PLavFalR McMURRICH, A.M., PH.D., Professor of Anatomy, Medical Depart
ment of the University of Michigan, Ann Arbor. Fully Illustrated. In Press,

Makins. Surgical Experiences in South Africa, 1899-1900.

Being mainly a Clinical Study of the Effects of Injuries Produced by Bullets of Small
Calibre. By GEORGE HENRY MAKINS, F.R.C.5., Surgeon to S5t. Thomas's Hospital,
London ; Joint Lecturer on Surgery in the Medical School of 5t. Thomas's Hospital ;
Member of the Court of Examiners of the Royal College of Surgeons of England ;
and Late one of the Consulting Surgeons to the South African Field Force. With 25
Plates and g6 other Illustrations. Octavo. fwst Ready. Cloth, $4.00

Mann., Forensic Medicine and Toxicology.

By J. Dixox MANN, M.D., F.R.C.P., Professor of Medical Jurisprudence and Toxi-
cology in Owens College, Manchester ; Examiner in Forensic Medicine in University
of London, etc. lllustrated. Octavo. Cloth, £6.50

Mann’s Manual of Psychological Medicine

and Allied Mervous Diseases. Their Diagnosis, Pathelogy, Prognosis, and Treat-
ment, including their Medico-Legal Aspects. With Chapter on Expert Testimony and
an Abstract of the Laws Relating to the Insane in all the States of the Union. By
Epwarn C. Maxy, a.n.  With Ilustrations. Octavo. Cloth, 23.00

Marshall’s Physiological Diagrams, Life Size, Colored.
Eleven Life-size Diagrams (each 7 feet by 3 feet 7 inches). Designed for Demon-
stration before the Class. By JoHN MARSHALL, F.R.S., F.R.C.5., Professor of
Anatomy to the Royal Academy ; Professor of Surgery, University College, London,
etc. In Sheets, £40.00; Backed with Muslin and Mounted on Rollers, $60.00
Ditto, Spring Rollers, in Handsome Walnut Map Case, $100.00
Single Flates, Sheets, £5.00; Mounted, £7.50; Explanatory Key, 50 cents.
FPuerchaser must pay freight charges.

No. 1—The Skeleton and Ligaments. No. 2—The Muscles and Joints, with Ani-
mal Mechanics. No. 3—The Viscera in Position. No. 4—The Heart and Principal
Blood-vessels. No. 5—The Lymphatics. No. 6—The Digestive Organs. No. 7—The
Brain and Nerves. Nos. 8 and g—The Organs of the Senses. Nos. 10 and 11—The
Microscopic Structure of the Textures and Organs. (Send for Special Circular.)

Maxwell. Terminologia Medica Polyglotta.
By Dr. THEODORE MAXWELL. Octavo. Cloth, 33.00
The object of this work is to assist the medical men of any nationality in reading medical

literature written in a language not their own. Each term is vsually given in seven languages,
viz. : English, French, German, Italian, Spanish, Russian, and Latin.
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Maylard. The Surgery of the Alimentary Canal.

By ALFRED ERNEST MAYLARD, M.E., B.S., Senior Surgeon to the Victoria Infirmary,
Glasgow. Second Edition. g7 Illustrations. Octavo. Cloth, 23.00

Mays’ Theine in the Treatment of Neuralgia.
By THoMmas J. Mays, D, 16mo. 1 bound, .50

Memminger. Diagnosis by the Urine.
The Practical Examination of Urine, with Special Reference to Diagnosis. By
ALLARD MEMMINGER, M.D., Professor of Chemistry and Hygiene ; Clinical Professor-
of Urinary Diagnosis in the Medical College of the State of South Carolina ; Visiting
Physician in the City Hospital of Charleston, etc. Second Edition, Enlarged and
Revised. 24 [llustrations. 12mo, Cloth, 81.00

Minot. Embryology.
A Laboratory Text-Book of Embryology. By CHARLES 5. MixoT, §.b., LL.D., Pro-
fessor of Histology and Human Embryology, Harvard University Medical School.
Ilustrated. . Prefaring.
Montgomery. A Text-Book of Practical Gynecology.
By Epwarn E. MoxTGOMERY, M.D., Professor of Gynecology in Jefferson Medical
Caollege, Philadelphia ; Gynecologist to the Jefferson and 5t. Joseph's Hospitals, etc.
527 Illustrations, many of which are from original sources. 8oo pages. Octavo.
Cloth, $5.00; Leather, $6.00

¥_* This is a systematic modern treatise on Diseases of Women. The author's
aim has been to produce a book that will be thorough and practical in every particular.
The illustrations, nearly all of which are from original sources, have for the most part
been drawn by special artists who, for a number of months, have devoted their sole
attention to this work.

Morris. Text-Book of Anatomy. Second Edition. 790 Illustra-

tions, many in Colors.

A Complete Text-Book. Edited by HExry MoRRIS, F.R.C.5., Surgeon to, and Lec-
turer on Anatomy at, Middlesex Hospital, assisted by |. BLAND SUTTON, F.R.C.5.,
J. H. Davies-CoLLEY, F.R.C.5., WM. |. WaLsHAM, F.R.C.5., H. St. JoHN BROOKS,
a.b., B, Mapcus GUsN, F.R.C.S5., ARTHUR HENSMAN, F.R.C.5., FREDERICK TREVES,
F.R.C.5., WILLIAM ANDERSON, F.R.C.S., ARTHUR ROBINSON, M.D., M.R.C.5., and
Pror. W. H. A. Jacoesox., One Handsome Octavo Volume, with 7go [llustrations,
of which many are printed in Colors.  Fhwmb Index in cackh Copy.

Cloth, #6.00; Leather, §7.00; Half Russia, £3.00

#0f all the text-books of moderate size on human anatomy in the English language, Morris
is undoubtedly the most up-to-date and aceurate, . . . For the student, the surgeon, or for the
general practitioner who desires to review his anatomy, Morris is decidedly the book to buy."—
Fhe Philadelplita Medical fournal

Handsome circular, with sample pages and eclored illustrations, will be sent free
to any address.
Renal Surgery.

With Special Reference to Stone in the Kidney and Ureter, and to the Surgical
Treatment of Calculous Anuria, together with a Critical Examination of Sub-
parietal Injuries of the Ureter. Illustrated. 8vo. Cloth, £2.00

Mitchell and Gulick. Mechanotherapy.
See CoHEN, Physiologic Therapeutics, page 10.

Morton on Refraction of the Eye.
Its Diagnosis and the Correction of its Errors.  'With Chapter on Keratoscopy and
Test Types. By A. MorTon, M.B.  Sixth Edition, Revised. Cloth, $1.00
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Moullin. Surgery. Third Edition, by Hamilton.

A Complete Text-Book. By C. W. MaxseLL MouLLixn, ».A., a.D. (Oxon.), F.R.C.5.,
Surgeon and Lecturer on Physiology to the London Hospital ; formerly Radcliffe
Traveling Fellow and Fellow of Pembroke College, Oxford. Third American
Edition, Revised and Edited by the late Joun B. Hamirtox, M.D., LL.D., Professor
of the Principles of Surgery and Clinical Surgery, Rush Medical College, Chicago ;
Professor of Surgery, Chicago Polyclinic ; Surgeon, formerly Supervising Surgeon-
General, U, S, Marine Hospital Service : Surgeon to Presbyterian Hospital. 6Goo
IMlustrations, over 200 of which are original, and many of which are printed in
Colors. Royal Octavo. 1230 pages.

® * Circnlar free. Cloth, 86.00 ' Leather, $7.00: Half Russia, 28.00

Enlargement of the Prostate.
Its Treatment and Radical Cure. [llustrated. Second Edition, Enlarged.
Octavo, : Cloth, $1.75
Inflammation of the Bladder and Urninary Fever.
Octavo, Cloth, 51.50

Murray. Rough Notes on Remedies.
By Wa. MURRAY, M.D., F.R.C.P. (Lond.), Consulting Physician Newcastle-on-Tyne
Hospital for Sick Children. Fourth Edition, Enlarged. Crown 8vo. Just Ready.
Cloth, 51.25
Muter. Practical and Analytical Chemistry.
By Joux MUTER, F.R.5., F.C.5., etc. Second American from the Eighth English

Edition. Revised to meet the Requirements of American Medical and Pharma-
ceutical Colleges. 56 Illustrations. Cloth, $1.25

New Sydenham Society Publications.

From three to six volumes published each vear. Lisf of Folumes wpon appiication.
Per annum, £85.00

Notter. The Theory and Practice of Hygiene. Second Edition.

A Complete Treatise by J. Laxe NoTTeEr, M.A., M.D., F.C.5, Fellow and Member
of Council of the Sanitary Institute of Great Britain; Professor of Hygiene, Army
Medical School ; Examiner in Hygiene, University of Cambridge, etc.; and W. H.
HORROCKS, M.D., B.Sc. (Lond.), Assistant Professor of Hygiene, Army Medical
School, Netley. [Illustrated by 15 Lithographic Plates and 138 other Illustrations,
and including many Useful Tables. Second Edition, Carefully Revised. Octavo.
1085 pages. Cloth, 57.00

Oettel. Practical Exercises in Electro-Chemistry.
By Dr. FELIX OETTEL. Authorized Translation by EpGcar F. SMITH, M.A., Professor
of Chemistry, University of Pennsylvania. [llustrated. Cloth, .75
Introduction to Electro-Chemical Experiments.
IMlustrated. By same Author and Translator. Cloth, .75

Ohlemann. Ocular Therapeutics for Physicians and Students.

By M. OHLEMANN, M.D., late Physician in the Ophthalmological Clinical Institute,
Royal Prussian University of Berlin, etc. Translated and Edited by CHARLEs A.
OLIVER, A.M., M.D., Attending Surgeon to the Wills Eye Hospital ; Ophthalmic Surgeon
to the Philadelphia and to the Presbyterian Hospitals, 12mo. Cloth, £1.75

Ormerod. Diseases of Nervous System.

By J. A. ORMEROD, M.D. (Oxon.), F.r.c.P., Physician to National Hospital for the
Paralyzed and Epileptic, London. 66 Wood Engravings. 12mo. Cloth, 21.00



ag P RBLAKISTON'S 50N & (0%

Osgood. The Winter and Its Dangers.

By HamiLTox OsGOOD, M.D. Cloth, .40

Ostrom. Massage and the Original Swedish Movements.

Their Application to Various Diseases of the Body. A Manual for Students, Nurses,
and Physicians. By Kurre W. Ostrosm, from the Royal University of Upsala,
Sweden, Formerly Instructor in Massage and Swedish Movements in the Hospital of
the University of Pennsylvania and in the Philadelphia Polyclinic and College for
Graduates in Medicine, etc. Fourth Edition, Enlarged. 105 Illustrations, many of
which were drawn especially for this purpose. 12mo. Cloth, £1.00

“Tn this volume the author gives an excellent description of the methods of massage and
Swedish movements, together with their applicability to various diseased conditions of the bm:l}'.
The methods are rapidly becoming popularized in our own country, and the perusal of such a book
as Mr. Ostrom has written will be of great advantage to physicians, for whose uze it is mainly
intended.” — ke fournal of the dmerican Medical Association,

Packard’s Sea Air and Sea Bathing.

By Joun H. PACKARD, M.D. Cloth, .40

Parkes. Hygiene and Public Health.

A Practical Manual. By Louvis C. PARKES, M.D., D.P.H. (Lond. Univ.), Lecturer
on Public Health at St. George's Hospital ; Medical Officer of Health and Public
Analyst, Borough of Chelsea, London, etc.; and HExRY KEXWOOD, M.B., F.C.5,
Assistant Professor of Public Health, University College, London, etc. Sixth Edition,
Enlarged and Revised. 8g Illustrations. 12mo. Jus! Ready. Cloth, 23.00

“ The stvle is good ; dry facts, laws, and statistics are put in such a way that the reader does
not tire of them and yet finds them easy to remember, "' — University Medical Magazine.

The Elements of Health.

An Introduction to the Study of Hygiene. Illustrated. Cloth, 81.25

Parsons. Elementary Ophthalmic Optics.

By J. HEREERT PARSONS, M.E., M.R.C.5., Clinical Assistant, Royal London Ophthal-
mic Hospital. With' Diagrammatic [llustrations. _fus? Ready. Cloth, 32.00

Pershing. The Diagnosis of Nervous and Mental Diseases.

By HoweLL T. PERSHING, M.D., Professor of Nervous and Mental Diseases in the
University of Denver ; Neurologist to St. Luke's Hospital ; Consultant in Nervous
and Mental Diseases to the Arapahoe County Hospital ; Member of the American
Neurological Association. With colored and other Illustrations. Cloth, 21.25

Phillips. Spectacles and Eyeglasses.

Their Prescription and Adjustment. By R. J. PHiLLIFS, M.D., Instructor in Diseases
of the Eye, Philadelphia Polyclinic ; Ophthalmic Surgeon, Presbyterian Hospital.
Second Edition, Revised and Enlarged. 4g Illustrations. 12mo. Cloth, £1.00

s¢ This little work now appears in the form of a revised second edition. It is of convenient
size and is excellently printed. The book is issued as an aid to those who prescribe and who
sell eyeglasses and spectacles, for the purpose of enabling them to reach the most satisfactory
and beneficial results in the adjustment of lenses to the eyes of patients. Since the proper adjust-
ment of spectacles and eyeglasses is of very great importance, it is desirable that the rules and
sugpestions contained in this little volume should be familiar to every oculist and optician.”"— 7
Medical Record, New York.

# This excellent manual, which has received its second edition, continues to be the best book
on the subject of which it treats. It should be read by every one who is interested in that most
important portion of the ophthalmic surgeon’s work—the supervision of the proper adjustment of
spectacles. It is doubly useful for those practitioners of ophthalmelogy who are unable to command
the services of a skilled optician.”"—The American fournal of the Medical Sciences, Philadelphia.
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The Physician’s Visiting List.
Published Annually. Fifty-First Year (1goz2) of its Publication.

Hereafter all styles will contain the interleaf or special memoranda page, except
the Monthly Edition, and the sizes for 75 and 100 Patients will come in two volumes
only.

REGULAR EDITION.

For 25 Patients Weekly. Tucks, pocket and pencil, Gilt Edges, $1.00
:-.D i P8 i id 4 LR i ]-PES

= .1 ; { Jan. to June) ,, . : N =
3 ZRCS | July to Dec. | s

{ Jan. to June

P (X} Pd ¥ J LR i (] i (] o

75 2 vols. | July to Dec. } S
100 P B 2 1‘(315; :Fan' to Ju'ne | i Wi i ] Wi gt .

n

| July to Dec. |

Perpetual Edition,

without Dates and with Special Memorandum Pages.
For 25 Patients, Interleaved, Tucks, Pocket, and Pencil, $1.2
For 5o Patients, Interleaved, Tucks, Pocket, and Pencil, £1.50

Ll

Monthly Edition, without Dates.

Can be commenced at any time and used until full. Requires only one writing
of patient’s name for the whole month.
Plain binding, without Flap or Pencil, .75 ; Leather cover, Pocket and Pencil, §1.00

Extra Pencils
will be sent, postpaid, for 25 cents per half dozen.

g™ This list combines the several essential qualities of strength, compactness,
durability, and convenience. It is made in all sizes and styles to meet the wants of all
physicians. It is not an elaborate, complicated system of keeping accounts, but a
plain, simple record, that may be kept with the least expenditure of time and trouble—
hence its popularity. A special circular, descriptive of contents, will be sent upon
application.

Potter. A Handbook of Materia Medica, Pharmacy, and Thera-
peutics. Eighth Edition, Enlarged.

Including the Action of Medicines, Special Therapeutics of Disease, Official and
Practical Pharmacy, and Minute Directions for Prescription Writing, etc. Including
over 600 Prescriptions and Formulz. By SAMvueL O. L. POTTER, M.A., M.D., M.R.C.F.
(Lond.), formerly Professor of the Principles and Practice of Medicine, Cooper Medical
College, San Francisco ; Major and Brigade Surgeon, U. 5. Vol. Eighth Edition,
Revised and Enlarged. 8vo. gj50 pages. fust Keady.
Hith Thumb Index in eack copy. Cloth, $5.00; Leather, £6.00 ; Half Russia, §7.00

Compend of Anatomy, including Visceral Anatomy.
Sixth Edition, Revised and greatly Enlarged. With 16 Lithographed Plates
and 117 other Illustrations. Beine No. r 2 Quiz-Compend ? Series.
Cloth, .80 : Interleaved for Taking Notes, 81.00

Compend of Materia Medica, Therapeutics, and Prescription
Writing.
With Special Reference to the Physiological Action of Drugs. Sixth Revised and
Improved Edition, with Index. FReing No. 6 7 Quiz-Compend P Series.
Cloth, .80 : Interleaved for Taking Notes, 81.00
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Potter, Speech and Its Defects.

Considered Physiclogically, Pathologically, and Eemedially ; being the Lea Prize
Thesis of Jefferson Medical College, 1882, Revised and Corrected. Cloth, £1.00

Power. Surgical Diseases of Children

and their Treatment by Modern Methods. By D'Arcy Power, M.A., F.R.C.S.
(Eng.), Demonstrator of Operative Surgery, 5t. Bartholomew’'s Hospital ; Surgeon
to the Victoria Hospital for Children. Illustrated. 12mo. Cloth, $2.50

Preston. Hysteria and Certain Allied Conditions.

Their Nature and Treatment. With Special Reference to the Application of the Rest
Cure, Massage, Electrotherapy, Hypnotism, etc. By GEORGE [. PRESTON, M.D.,
Professor of Diseases of the Nervous System, College of Physicians and Surgeons,
Baltimore ; Visiting Fhysician to the City Hospital ; Consulting Neurologist to Bay
View Asylum and the Hebrew Hospital ; Member American Neurological Associa-
tion, etc. Ilustrated. 12mo. Cloth, $2.00

Pritchard. Handbook of Diseases of the Ear.

By UrBaN PRITCHARD, M.D., F.R.C.S., Professor of Aural Surgery, King's College,
London ; Aural Surgeon to King's College Hospital ; Senior Surgeon to the Royal
Ear Hospital, etc. Third Edition. Many Illustrations and Formula. Cloth, $1.50

Proctor’s Practical Pharmacy.

Lectures on Practical Pharmacy. By BarNarD S. Procror. Third Edition, Re-
vised., With Elaborate Tables of Chemical Solubilities, ete.  [llustrated. Cloth, £3.00

Reese’s Medical Jurisprudence and Toxicology.

A Text-Book for Medical and Legal Practitioners and Students. By Joux ]. REESE,
M., Editor of “* Taylor's Jurisprudence,'’ formerly Professor of the Principles and
Practice of Medical Jurisprudence, including Toxicology, in the University of Pennsyl-
vania Medical Department. Fifth Edition, Revised and Edited by HExRY LEFFMAXX,
».D., Pathological Chemist, Jefferson Medical College Hospital ; Chemist, State Board
of Health ; Professor of Chemistry, Woman's Medical College of Pennsylvania, etc.
12mo. 0645 pages. Cloth, 83.00; Leather, £3.50

“To the student of medical jurisprudence and toxicology it is invaluable, as it is concise,
clear, and thorough in every respect.’'— e dmerican fournal of the Medical Sciences.

Reeves. Medical Microscopy.

Including Chapters on Bacteriology, Neoplasms, Urinary Examination, etc. By
James E. REevES, Mm.D., ex-President American Public Health Asscciation, etc.
Numerous 1llustrations, some of which are printed in Colors. 12mo. Cloth, §2.50

Régis. Mental Medicine.

A Practical Manual. By Dr. E. REcis, formerly Chief of Clinique of Mental Dis-
eases, Faculty of Medicine of Paris. Authorized Translation by H. M. BANNISTER,
M.D., late Senior Assistant Physician, Illinois Eastern Hospital for the Insane, etc.
With an Introduction by the Author. 12mo. Cloth, $z2.00

Richardson. Long Life

and How to Reach It. By J. G. RicHarpsox, formerly Professor of Hygiene, Uni-
versity of Pennsylvania. Cloth, .40

Rockwood. Chemical Analysis.

Introduction to Chemical Analysis for Students of Medicine, Pharmacy, and Dentistry.
By ELpert W. ROCKWoOD, B.5., M.D., Professor of Chemistry, Toxicology, and
Metallurgy in the Colleges of Medicine, Dentistry, and Pharmacy, University of Iowa,
Iowa City. Ilustrated. Cloth, $1.50
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Richardson’s Mechanical Dentistry.
A Practical Treatise on Mechanical Dentistry. By JosEpn RICHARDSON, D.D.S.
Seventh Edition, Thoroughly Revised and in many parts Rewritten by Geo. W,
WARREN, A.M., D.D.5, Professor of Clinical Dentistry and Oral Surgery ; Chief of
the Clinical Staff, Pennsylvania College of Dental Surgery, Philadelphia. With 691
IMustrations. Octavo. 675 pages. Cloth, #5.00; Leather, $6.00

Richter’s Inorganic Chemistry.
A Text-Book for Students. By Pror. Vicror vox RicHTER, University of Breslau.
Fifth American from Tenth German Edition by FPror. H. KLinGER, University of
Kinigsherg. Authorized Translation by EDGAR F. SMITH, M.A., PH.D., Sc.D.,
Professor of Chemistry, University of Pennsylvania ; Member of the Chemical Society
of Berlin, etc. With many Illustrations and a Colored Plate. 12mo. Cloth, $1.75

Organic Chemistry.
The Chemistry of the Carbon Compounds. Third American Edition, Translated
from Pror. Axscuitz's Eighth German Edition by Encar F. SmiTtH, M.A.,
PH.D., Sc.D., Professor of Chemistry, University of Pennsylvania. Revised
and Enlarged. [Illustrated. 12mo. Two volumes.
Vol. I. Aliphatic Series. 625 pages. Cloth, $£3.00
Vol. II. Carbocyelic and Heterocyclic Series. 671 pages. Cloth, $3.00

Roberts. Gynecological Pathology.
Gynecological Pathology. By CHARLES HURBERT ROBERTS, M.D., F.R.C.5., M.R.C.F.,
Fhysician Queen Charlotte’s Lying-in Hospital and to the Samaritan Hospital for
Women ; Demonstrator of Practical Midwifery and Diseases of Women, and House
Surgeon St. Bartholomew’s Hospital, London. Elaborately Illustrated with
127 Full-Page Plates containing 151 Figures, several being printed in Colors.
Octavo. fusf Ready. Extra Cloth, Gilt Top, $6.00

Robinson. Latin Grammar of Pharmacy and Medicine.
By D. H. Romixson, PH.D., Professor of Latin Language and Literature, University
of Kansas. Introduction by L. E. SAvRe, PH.G., Professor of Pharmacy and
Dean of the Department of Pharmacy in University of Kansas. Third Edition,
Revised with the help of Pror. L. E. Savrg, of University of Kansas, and Dr.
CHARLES RiICE, of the College of Pharmacy of the City of New York. Cloth, §1.75
“ This method of preparing medical students and pharmacists for a practical use of the lan-

guage is in every way to be commended. . . . FPharmacists should know enough to read pre-
seriptions readily and uwnderstandingly."'— folhns Sophins Hospical Bulletin.

St. Clair., Medical Latin.

Designed Expressly for the Elementary Training of Medical Students. By W. T.
St. Craig, Instructor in Latin in the Kentucky School of Medicine and in the Louis-
ville Male High School. 12mo. Cloth, 21.00

Sayre. Organic Materia Medica and Pharmacognosy.

An Introduction to the Study of the Vegetable Kingdom and the Vegetable and
Animal Drugs. Comprising the Botanical and Physical Characteristics, Source,
Constituents, Pharmacopeeial Preparations ; Insects Injurious to Drugs, and Phar-
macal Botany. By L. E. SAvrE, B.5., PH.M., Dean of the School of Pharmacy and
Professor of Materia Medica and Pharmacy in the University of Kansas, Member
Committee of Revision of the United States Pharmacopeeia, etc.  With Sections on
Histology and Microtechnique by WirLLiam C. STEVENS, Professor of Botany in the
University of Kansas. Second Edition, Revised and Enlarged. With 374 Illustra-
tions, the majority of which are from Original Drawings. 8vo. Cloth, $4.50

Schamberg. Compend of Diseases of the Skin.

By Jay F. ScHAMBERG, Professor of Diseases of the Skin, Philadelphia Polyclinic ;
Fellow of the College of Physicians of Philadelphia ; Quiz-Master at University of
Pennsylvania. Second Edition, Revised and Enlarged. 105 Illustrations, 7 Qwiz-
Compend ? Series, No. 16, Cloth, .80 ; Interleaved, $1.00
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Schreiner. Diet List.
Arranged in the Form of a Chart on which Articles of Diet can be Indicated for any
Disease. By E. R. SCHREINER, M.D., Assistant Demonstrator of Physiology, Uni-
versity of Pennsylvania. Put up in Pads of 50 with Pamphlet of Specimen Dietaries.
Per Pad, .75

Scott. The Urine: Its Chemical and Microscopical Examination.

By LINDLEY MARCROFT SCOTT, M.A., M.I., etc. With 41 Colored Plates and other
[Mustrations. Cluarto. Cloth, £5.00

Scoville. The Art of Compounding. Second Edition.

A Text-Book for Students and a Reference Book for Pharmacists. By WiLeur L.
SCOVILLE, PH.G., Professor of Applied Pharmacy and Director of the Pharmaceutical
Laboratory in the Massachusetts College of Pharmacy. Second Edition, Enlarged
and Improved. Cloth, 82.50; Sheep, £3.50; Half Russia, £4.50

Self-Examination for Medical Students.

3500 Questions on Medical Subjects, with the proper References to Standard Books
in which replies may be found, and including Complete Sets of Questions from two
recent State Board Examinations of Pennsylvania, Illinois, and New York. 64mo.

Paper, 1o cents.

Sheild. Lectares on Nasal Obstruction.
By A. MARMADUKE SHEILD, M.B. (Camb.), F.r.c.5. (Eng.), Surgeon to St. George's
Hospital, London, and Surgeon-in-Charge of the Throat Department ; late Assistant
Surgeon, Lecturer on Operative Surgery, and Aural Surgeon, Charing Cross Hospital.
With 1 Colored Plate and 27 Illustrations in the Text. Cloth, £1.50

Shuttleworth. Mentally Deficient Children.

Their Treatment and Training. By GeorGe E. SHUTTLEWORTH, M.D., M.R.C.5.,
Medical Examiner of Defective Children, School Board of London ; late Medical
Superintendent Royal Albert Asylum for Idiots, etc. Second Edition, Revised.
Cloth, £1.50
Smith. Abdominal Surgery. Sixth Edition,
Being a Systematic Description of all the Principal Operations. By J. GREIG SMITH,
M.A., F.R.S.E., Surgeon to British Royal Infirmary. 224 Illustrations.  Sixth Edition,
Enlarged and Thoroughly Revised by JamMEs Swaix, M.p. (Lond.), F.k.C.S., Pro-
fessor of Surgery, University College, Bristol, etc. Two vols. 8vo. Cloth, f10.00

Smith. FElectro-Chemical Analysis.

By Epcar F. SMITH, M.A., PH.D., Sc.D., Professor of Chemistry, University of
Pennsylvania. Second Edition, Revised and Enlarged. 27 Illustrations. 12mo.
Cloth, £1.25

#_* This book has been translated and published in both Germany and France.

Smith and Keller. Experiments.

Arranged for Students in General Chemistry. By EpGar F. 5MITH, M.A., PH.D.,
Sc.D., Professor of Chemistry, University of Pennsylvania, and Dr. H. F. KELLER,
Professor of Chemistry, FPhiladelphia High School. Fourth Revised Edition. 8vo.
Mustrated. Cloth, .60

Smith. Dental Metallurgy.
A Manual. By ERXEST A. SMITH, F.C.5., Assistant Instructor in Metallurgy, Royal
College of Science, London. Illustrated. 1zmo. Cloth, $1.75

Smith. Wasting Diseases of Infants and Children.
By EUSTACE SMITH, M.D., F.R.C.P., Physician to the East London Hospital for
Children, etc. Sixth Edition, Revised. * Cloth, g2.00
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Starling. Elements of Human Physiology.

By Erxest H. Starving, s.p. (Lond.), Mm.r.c.r., Joint Lecturer on Physiology at
Guy's Hospital, London, etc. With 100 Illus. 1zmo. 437 pages.  Cloth, §1.00

Starr. The Digestive Organs in Childhood.

The Diseases of the Digestive Organs in Infancy and Childhood. By Louls STARR,
. 0., late Clinical Professor of Diseases of Children in the Hospital of the University
of Pennsylvania : Physician to the Children's Hospital, Philadelphia. Third
Edition, Revised and Enlarged. Illustrated. Octavo. fust Keady. Cloth, 83.00

The Hygiene of the Nursery.

Including the General Regimen and Feeding of Infants and Children, and the
Domestic Management of the Ordinary Emergencies of Early Life, Massage, etc.
Sixth Edition, Enlarged. 235 Illustrations. 12mo. Cloth, s1.00

#_* General and specific rules for feeding are given, and Diet Lists from the first
week up to the eighteenth month, with various recipes for artificial foods, peptonized
milk, etc. Directions for the sterilization of milk, substitutes for milk, preparation of
food for both well and sick children, nutritious enemata, etc., and the general manage-
ment of the Nursery.

Stearns. Lectures on Mental Diseases.

By HExRY PuTNaAM STEARNS, M.D., Physician-Superintendent at the Hartford Fetreat ;
Lecturer on Mental Diseases in Yale University. With a Digest of Laws of the
Various States Relating to Care of Insane. [llustrated. Cloth, $2.75; Sheep, $3.25

Steell. The Physical Signs of Pulmonary Disease.

By GRAHAM STEEL, M.D., F.R.C.P., Physician to the Manchester Royal Infirmary ;
Lecturer on Clinical Medicine and on Diseases of the Heart at Owens College.
[lustrated. Cloth, $1.25

Stevenson and Murphy. A Treatise on Hygiene.

By Various Authors. Edited by THoMAS STEVENSON, M.D., F.R.C.F., Lecturer on
Chemistry and Medical Jurisprudence at Guy's Hospital, London, and SHIRLEY F.
MurpHY, Medical Officer of Health to the County of London. In three octavo
volumes.

Vol. I. With Plates and Wood Engravings. Octavo. Cloth, £6.00
Vol. II. With Plates and Wood Engravings. Octavo. Cloth, $6.00
Vol. III. Sanitary Law. Octavo. Cloth, £5.00

* * Special Circular upon application.

Stewart’s Compend of Pharmacy.

Based upon ‘* Remington’s Text-Book of Pharmacy."”” By F. E. STEWART, M.D.,
PH.G., late Quiz-Master in Chemistry and Theoretical Pharmacy, Philadelphia College
of Pharmacy ; Lecturer on Pharmacology, Jefferson Medical College. Fifth Edition.
Complete Tables of Metric and English Weights and Measures. ? Quiz- Compend £
Series. Cloth, .80 ; Interleaved for the Addition of Notes, #1.00

Stirling.  Outlines of Practical Physiology.

Including Chemical and Experimental Physiology, with Special Reference to Practical
Medicine. By W. STIRLING, M.D., Sc.D., Professor of Fhysiclogy and Histology,
Owens College, Victoria University, Manchester ; Examiner in Physiclogy, Univer-
sities of Edinburgh and London. Third Edition. 23g Illustrations.  Cloth, z.00

Outlines of Practical Histology.

368 Illustrations. Second Edition, Revised and Enlarged. With new Illustra-
tions. 12mo. Clath, $z.00
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Stohr.  Text-Book of Histology, Including the Microscopical
Technic. 379 lllustrations. New Edition,

By Dr. PHILIP STOHR, Professor of Anatomy at University of Wiirzburg. Author-
ized Translation by Emma L. BILSTEIN, M.D., formerly Demonstrator of Histology,
Woman's Medical College of Penna. [Edited, with Additions, by Dr. ALFRED
ScHAPER, Professor of Anatomy, University of Breslau; formerly Demonstrator of
Histology, Harvard Medical School, Boston. Fourth American based upon the Ninth
German Edition, Enlarged and Revised. 379 Illustrations. Octavo. Cloth, 33.c0
“"'This edition of an already well-known student’s manual requires little but favorable com-
ment. Its other editions have made it well and favorably known, and this one only makes the
work's position more secure.  The book is not only a useful one for the student, but makes a very
good work of reference for its subject, and is thus entitled to a place upon the shelves of the prac-
titioner, ' — The Medical Kecora, New Vorg,

Sturgis, Manual of Venereal Diseases. Seventh Edition.

By F. R. Sturcis, m.n., Sometime Clinical Professor of Venereal Diseases in the
Medical Department of the University of the City of New York ; formerly one of
the Visiting Surgeons to Charity Hospital, Blackwells Island, Department of Vene-
real Diseases ; Member of the American Association of Genito-Urinary Surgeons, etc.
Seventh Edition, Revised and in part Rewritten by F. R. STURGIS, M.D., and FOLLEN
CAROT, M.D., Instructor in Genito-Urinary and Venereal Diseases in the Cornell Uni-
versity Medical College ; Genito-Urinary Out-Patient Surgeon to Bellevue Hospital ;
Visiting Dermatologist to the New York City (Charity) Hospital ; Lecturer on Genito-
Urinary and Venereal Diseases, University of Vermont, igoo. I12mo. 200 pages.

Cloth, #1.25

Sutton’s Volumetric Analysis.

A Systematic Handbook for the Quantitative Estimation of Chemical Substances by
Measure, Applied to Liquids, Solids, and Gases. Adapted to the Requirements of
Pure Chemical Research, Pathological Chemistry, Pharmacy, Metallurgy, FPhotog-
raphy, etc., and for the Valuation of Substances Used in Commerce, Agriculture,
and the Arts. By Fraxcis Svrrox, F.c.5.  Eighth Edition, Revised and Enlarged.
With 116 [llustrations. 8vo. Cloth, 85.00

Swanzy. Diseases of the Eye and their Treatment,

A Handbook for Physicians and Students. By Hexmry R. Swaxzy, A.M., M.E.,
F.R.C.5.1., Examiner in Ophthalmology, University of Dublin ; Surgeon to the National
Eye and Ear Infirmary ; Ophthalmic Surgeon to the Adelaide Hospital, Dublin.
Seventh Edition, Thoroughly Revised and Enlarged. 165 Illustrations, one Plain
Plate, and a Zephyr Test Card. 12mo. Cloth, #2.50
Iz without doubt the most satisfactory manual we have upon diseases of the eye. It occu-
pies the middle ground between the students’ manuals, which are too brief and concise, and the
encyclopedic treatises, which are too extended and detailed to be of special use to the general
practitioner. " — Clivags Medfeal Recorder.

Symonds. Manual of Chemistry

for Medical Students. By BRANDRETH S5YMOXNDS, A.M., M.D., Assistant Physician
Roosevelt Hospital, Out-Patient Department, New York. Second Edition. 12mo.
Cloth, £2.00

Taft. Index of Dental Periodical Literature.
By JoNATHAN TAFT, D.D.5.  8vo. Cloth, $2.00

Tanner's Memoranda of Poisons
and their Antidotes and Tests. By THos. Hawkes Tanxer, M.D.  Eighth Edition,
Revised by HENRY LEFFMANN, M.D., Professor of Chemistry, Woman's Medical Col-
lege of Penna.: Vice-President Society of Public Analysts. 12mo. Cloth, .75
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Tavera. Medicinal Plants of the Philippines.
By T. H. Parpo peE Tavera, Doctor of Medicine in Faculty of Paris; Scientific
Commissioner S.M. in Philippine Islands, etc. Translated and Revised by JEroME
B. THOMAS, JR., A.B., M.D., Captain and Assistant Surgeon United States Volunteers.
Cloth, 22.00

Taylor. Practice of Medicine.
By FrREDERICK TAYLOR, M.D., Physician to, and Lecturer on Medicine at, Guy's
Hospital, London ; Physician to Evelina Hospital for Sick Children. Sixth Edition,
Revised. Jfusf Ready. Cloth, 34.00

Taylor and Wells. Diseases of Children. Illustrated.

A Manual for Students and Physicians. By Joux Mapison TAYLOR, A M., M.D.,
Professor of Diseases of Children, Philadelphia Polyclinic ; Pediatrist to the Philadel-
phia Hospital ; Assistant Physician to the Children’s Hospital ; Consulting Physician
to the Elwyn and the Vineland Training Schools for Feeble-minded Children ;
Neurologist to the Howard Hospital, etc.; and Wirriam H. WELLS, M.D., Adjunct
Professor of Obstetrics and Diseases of Infancy in the Philadelphia Polyclinic ;
Demonstrator of Clinical Obstetrics, Jefferson Medical College ; Chief Gynecologist,
Mt. Sinai Hospital. With Numerous Illustrations. Second Edition, Revised and
Enlarged. Octavo. Cloth, £4.50

Temperature Charts
for Recording Temperature, Respiration, Pulse, Day ot Disease, Date, Age, Sex,
Olccupation, Name, etc. Put up in pads; each .50
Thayer. Compend of General Pathology.

Specially adapted for Medical Students and Physicians. By A. E. THAYER, M.D.,
Assistant Instructor in Pathology, Cornell Medical School ; Pathologist to the City
Hospital, New York City, etc. Ilustrated. No. 75 7 Quiz- Compend 7 Series.  12mo.

JSust Ready. Cloth, .8c: Interleaved for Notes, $1.00
Compend of Special Pathology. Illustrated.
No. 18 ?Quiz-Compend P Series. Cloth, .80 ; Interleaved, £1.00

Thorington. Retinoscopy. Fourth Edition.

{The Shadow Test) in the Determination of Refraction at One Meter Distance with
the Plane Mirror. By James THORINGTON, A.M., M.D., Professor of Diseases of the
Eye in the Philadelphia Polyclinic ; Ophthalmologist to the Elwyn, Vineland, and
Mew Jersey State Training Schools for Feeble-minded Children ; Lecturer on the
Anatomy, Physielogy, and Care of the Eves in the Philadelphia ‘Manual Training
Schools, etc. 51 Illustrations, several of which are Colored. Fourth Edition, En-
larged. 12mo, Cloth, 21.00

Refraction and How to Refract. Second Edition.

With 2oo Illustrations, most of which are made from Original Drawings, and
13 of which are in Colars. Second Edition, Revised. 12mo. Cloth, 21.50

Synorsis oF Contexts.—I. Optics. II. The Eye; The Standard Eye ;
Cardinal Points ; Visual Angle ; Minimum Visual Angle ; Standard Acuteness of
Vision ; Size of Retinal Image, Accommodation ; Mechanism of Accommoda-
tion ; Far and MNear Point; Determination of Distant Vision and Near Point :
Amplitude of Accommodation ; Convergence ; Angle Gamma ; Angle Alpha.
IIl. Ophthalmoscope ; Direct and Indirect Method. IV. Emmetropia ; Hyper-
opia; Myopia. V. Astipmatism or Curvature Ametropia; Tests for Astigma-
tism. VI. Retinoscopy. VII. Muscles. VIII. Cycloplegics; Cycloplegia ;
Asthenopia ; Examination of the Eyes. IX. How to Refract. X. Applied
Refraction. XI. Presbyopia; Aphakia; Anisometropia; Spectacles. XIIL.
Lenses ; Spectacle and Eye Glass Frames; How to Take Measurements for
Them and How They Should be Fitted. Index.
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Thorne. The Schott Methods of the Treatment of Chronic Dis-

eases of the Heart.
With an Account of the Nauheim Baths and of the Therapeutic Exercises. By W.
BeEzLy THorxg, M.p., M.rR.C.P. With Plates and Numerous other Illustrations.
Fourth Edition, Revised and Enlarged. Octavo. Neardy Ready.

Thresh. Water and Water Supplies.

By Joux C. THrEsH, D.SC. (Lond.), m.p., n.r.H. (Cambridge), Medical Officer of
Health to the Essex County Council; Lecturer on Public Health, King's College,
London ; Fellow of the Institute of Chemistry ; Member Society Public Analysts,
etc. Third Edition, Revised and very much Enlarged. Illustrated. 527 pages.
I2mo. Cloth, £2.00

Tissier. Pneumatotherapy and Inhalation Methods.
See CoHEN, Physiologic Therapeutics, page 10.

Tomes’ Dental Anatomy.

A Manual of Dental Anatomy, Human and Comparative. By C. 5. TOMES, D.D.5.
263 Illustrations.  Fifth Edition. 12mo. Cloth, g4.00

Dental Surgery.

A System of Dental Surgery. By Jouw Tomes, F.r.5. Fourth Edition, Thor-
oughly Revised by C. 5. ToMmEs, p.p.s. With 289 Illustrations. 12mo. 717
pages. Cloth, 24.00

Traube. Physico-Chemical Methods.

By Dr. J. TRAUBE, Privatdocent in the Technical High School of Berlin. Author-
ized Translation by W. D. Harpin, Harrison Senior Fellow in Chemistry, University
of Pennsylvania. With g7 Illustrations. Svo. Cloth, $1.50

Treves. German-English Medical Dictionary.

By FrREpERICK TREVES, F.R.C.5., assisted by Dr. Huco LaxG, B.A. (Munich).

12mo. Half Calf, $3.25
Physical Education : Its Effects, Value, Methods, etc. 8vo.
Cloth, .75

Tuke. Dictionary of Psychological Medicine.
Giving the Definition, Etymology, and Synonyms of the Terms used in Medical Psy-
chology, with the Symptoms, Pathology, and Treatment of the Recognized Forms of
Mental Disorders, together with the Law of Lunacy in Great Britain and Ireland.
Edited by D. Hack Tukg, M.D., LL.D., Examiner in Mental Physiology in the Uni-
versity of London. Two volumes. Octavo. Cloth, $10.00

“ A comprehensive, standard book,"” — ke British Medical fournal,

« It is vastly more than a Dictionary. It is an elaborate and complete Encyclopedia of
Psychological Medicine; in fact, a small library in itself on that subject. The high expectations
which Dr. Tuke's work in this field bad raised are more than fulfilled. . . . It will be found
to be a most useful reference handbook for the alienist and student. The general physician also
cannot fail to find the book exceedingly useful in special cases."—8oston Medical and Surgical
Sowrnal,

i We believe that the student might obtain a better knowledge of insanity from this work than
from most of the text-books, besides a great deal of interesting and valuable information nowhere
else accessible. " — American Jfowrnal of Tnsanity. .

Turnbull’s Artificial Anesthesia.

A Manual of Anesthetic Agents in the Treatment of Diseases, also their Employment
in Dental Surgery : Modes of Administration ; Considering their Relative Risks ;
Tests of Purity ; Treatment of Asphyxia; Spasms of the Glottis ; Syncope, etc. By
LAURENCE TURNBULL, M.D., PH.G., Aural Surgeon to Jefferson College Hospital, ete.
Fourth Edition, Revised. 54 Illustrations. 12mo. Cloth, $2.50



MEDICAL AND SCIENTIFIC PUBLICATIONS. ar

Tyson. The Practice of Medicine. Second Edition. Just Ready.

A Text-Book for Physicians and Students, with Special Reference to Diagnosis and
Treatment. By James Tvysox, M.D., Professor of Medicine in the University of
Pennsylvania; Physician to the University and to the Philadelphia Hospitals, etc.
With Colored Plates and many other I[llustrations, Second Edition, Revised and
Enlarged. 127 Illustrations. 8vo. 1222 pages.

Cloth, $5.50; Leather, $6.50; Half Russia, $7.50

*_* This edition has been entirely reset from new type. The author has revised it
carefully and thoroughly, and added much new material and 37 new illustrations.

% This work not only represents the work of a practitioner of great experience, but of a care-
ful culling of the facts set forth in contemporary literature by one who well understands the art of
separating the true from the false."—The fonrnal of the American Medical Asiociation, Chicago.

i Represents the outcome of much well-directed labor, and constitutes a reliable and useful
text-book,"—Tke London Lancet.

“ Few teachers in the country can claim a longer appr:nt:r:esl:tp in the 1aburulury and at the
bedside, none a more intimate acquaintance with students, since in one capacity or another he has
been associated with the University of Pennsylvania and the Philadelphia Hospital for nearly thirty
years, Moreover, he entered medicine through the portal of pathology, a decided advantage in
the writer of a text-book. . . . The t}'pograph}' is decidedly above works of this class issued
from our publishing houses. There is no American Practice of the same attractive appearance.
The print is unusually sharp and clear, and the quality of the paper particularly good. . . . Tt
is a piece of good, honest work, careﬁtll} conceived and conscientiously earried out.”’— UDnrpersity
Medical Magazine.

% % Sample Pages and Illustrations sent free upon application.

Guide to the Examination of Urine.

For the Use of Physicians and Students. With Colored Plate and Numerous
Illustrations Engraved on Wood. Ninth Edition, Revised. 276 pages.
I2Mmo. Cloth, g1.25

® 4 French translation of this book fas been published in Paris.

Handbook of Physical Diagnosis.

Fourth Edition, Revised and Enlarged. With two Colored Plates and 55 other
Ilustrations. 298 pages. 12mo. Cloth, $1.50

Cell Doctrine.
Its History and Present State. Second Edition, Cloth, $1.50

United States Pharmacopceia, 18g0.

Seventh Decennial Revision. Cloth, £2.50 (Postpaid, $2.77); Sheep, #3.00 (Post-
paid, $3.27); Interleaved, £4.00 (Postpaid, $4.50). Printed on one side of page
only, unbound, $£3.50 (Postpaid, $3.g0).

Select Tables from the U. S. P.

Being Nine of the Most Important and Useful Tables, printed on Separate
Sheets. Carefully put up in Patent Envelope. .25

Ulzer and Fraenkel. Introduction to Chemical-Technical Analysis.

By Pror. F. ULzer and Dr. A. FRAENKEL, Directors of the Testing Laboratory of
the Royal Technological Museum, Vienna. Authorized Translation by HERMANN
FLECK, NaAT.SC.D., Instructor in Chemistry and Chemical Technical Analysis in the
John Harrison Laboratory of Chemistry, University of Pennsylvania, with an
Appendix by the Translator relating to Food Stuffs, Asphaltum, and Paint. 12 [llus-
trations. #vo. Cloth, §1.25
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Van Niiys on the Urine.

Chemical Analysis of Healthy and Diseased Urine, Qualitative and Quantitative. By
T. C. Vax NiUvs, 3g lllustrations. Octavo. Cloth, 81.00

Van Harlingen on Skin Diseases.

A Practical Manual of Diagnosis and Treatment, with Special Reference to Differential
Diagnosis. By ArRTHUR VAN HARLINGEN, M.D., Emeritus Professor of Diseases of
the Skin in the Philadelphia Polyclinic ; Dermatologist to the Children's Hospital.
Third Edition, Revised and Enlarged. With Formula and Illustrations, several being
in Colors. 580 pages. Cloth, £2.75

¢ As would naturally be expected from the anthor, his views are sound, his information

extengive, and in matters of practical detail the hand of the experienced physician is everywhere
visible. " — Fhe MWedicald News.

Virchow's Post-mortem Examinations.

A Description and Explanation of the Method of Performing them in the Dead-
House of the Berlin Charité Hospital, with Especial Reference to Medico-Legal
Practice. By Proressor ViRcHow. Translated by Dr. T. P. SmrH.  [lustrated.
Third Edition. Cloth, .75

Voswinkel. Surgical Nursing.

A Manual for Nurses. By BErTHA M. VoswIxkiL, Graduate Episcopal Hospital,
Philadelphia ; late Nurse-in-Charge Children’s Hospital, Columbus, 0. Second
Edition, Revised and Enlarged. 111 Illustrations. 12mo. Cloth, £1.00

Walker. Students’ Aid in Ophthalmology.

By GERTRUDE A. WALKER, A.B., M.D., Clinical Instructor in Diseases of the Eye at
Woman's Medical College of Pennsylvania. 4o Illustrations and Colored Plate.
12meo. Cloth, £1.50

Walsham. Surgery: Its Theory and Practice. Seventh Edition.

For Students and Physicians. By Wu. J. WaALsSHAM, M.D., F.R.C.5., Senior Assist-
ant Surgeon to, and Demonstrator of Practical Surgery in, St. Bartholomew’s Hospital ;
Surgeon to Metropolitan Free Hospital, London.  Seventh Edition, Revised and En-
larged by 100 pages. With 483 Illustrations and 28 Skiagrams. Cloth, £3.50

Ward. Notes on Massage.

Including Elementary Anatomy and Physiology. By Jessie M. Wagp, Instructor in
Massage in the Pennsylvania, Philadelphia, Jefferson, and Woman's Hospitals, etc.
rzmo. Interleaved. Paper Cover, $1.00

Warren. Compend of Dental Pathology and Dental Medicine.

Containing all the most Noteworthy Points of Interest-to the Dental Student and a
Chapter on Emergencies. By GEORGE W. WARREN, D.D.5., Professor of Chnical
Dentistry and Oral Surgery ; Clinical Chief, Pennsylvania College of Dental Surgery,
Philadelphia. Third Edition, Enlarged. I[llustrated. ZHeire No. 13 #Qwiz-Com-
pend ? Series.  12mo, Cloth, .80 : Interleaved for the Addition of Notes, £1.00

Dental Prosthesis and Metallurgy.
12g Illustrations. Cloth, g£1.25

Weber and Hinsdale. Climatology—Health Resorts—Mineral
Springs.

See Conex, Physiologic Therapeutics, page 10.
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Wells. Compend of Gynecology.
By Wwum., H. WELLs, m.p., Demonstrator of Clinical Obstetrics, Jefferson Medical
College, Philadelphia ; Chief Gynecologist Mt. Sinai Hospital ; Fellow of the College
of Physicians of Fhiladelphia. Second Edition, Revised. 140 Illustrations. Bedug
No. 7 PQuiz-Compend ? Series. 12mo. Cloth, .80 ; Interleaved for Notes, $1.00

Wethered. Medical Microscopy. :

A Guide to the Use of the Microscope in Practical Medicine. By Fraxk ]J. WETH-
ERED, M.D., M.E.C.P., Demonstrator of Practical Medicine, Middlesex Hospital Med-
ical School; Assistant Physician, late Pathologist, City of London Hospital for
Diseases of the Chest, etc. With a Colored Plate and 101 [llustrations. 406 pages.
12mo. Cloth, £2.00

Weyl. Sanitary Relations of the Coal-Tar Colors.
By THEODORE WEYL. Authorized Translation by HENRY LEFFMANN, M.D., FH.D
12Imo. Cloth, £1.25
Whitacre. Laboratory Text-Book of Pathology.

By HoracE J. WHITACRE, M.D., Demonstrator of Pathology, Medical College of
Ohio, Cincinnati. [llustrated with 121 Original Drawings and Microphotographs.

8vo. Cloth, $1.50
White. The Mouth and Teeth. Illustrated.
By J. W. WHITE, M.D., D.D.5. Cloth, .40

White and Wilcox. Materia Medica, Pharmacy, Pharmacology, and
Therapeutics.  Fifth Edition.

A Handbook for Students. By W, HALE WHITE, M.D., F.R.C,P., etc., Physician to,
and Lecturer on Materia Medica and Therapeutics, Guy's Hospital ; Examiner in
Materia Medica to the Conjoint Board, etc. Fifth American Edition, Revised by
REvNoLD W, Wircox, M.A., M.D., LL.D., Professor of Clinical Medicine and Thera-
peutics at the New York Post-Graduate Medical School and Hospital ; Visiting Phy-
sician, St. Mark's Hospital ; Assistant Visiting Physician, Bellevue Hospital. En-
larged and Improved. 12mo. Cloth, $3.00; Leather, £3.50

Williams, Manual of Bacteriology. Second Edition.

By HergErT U. WiLLIAMS, M.D., Professor of Pathology and Bacteriology, Medical
Department, University of Buffalo. Second Edition, Revised and Enlarged. go
Illustrations. - 12mo. 290 pages. Cloth, £1.50

Wilson. Handbook of Hygiene and Sanitary Science.
By GEorGE WILSON, M.A., M.D., F.R.5.E., Medical Officer of Health for Mid-War-
wickshire, England. With Illustrations. Eighth Edition. 1z2mo. Cloth, 53.00
Wilson. The Summer and its Diseases.
By James C. WiLson, m.p., Professor of the Practice of Medicine and Clinical
Medicine, Jefferson Medical College, Philadelphia. Cloth, .40
Wilson. System of Human Anatomy.

Eleventh Revised Edition, Edited by HExry EDWARD CLARK, M.D., M.R.C.5. 492
[Nustrations, 26 Colored Plates, and a Glossary of Terms. 12mo. Cloth, £5.00

Winckel. Text-Book of Obstetrics.

Including the Pathology and Therapeutics of the Puerperal State. By Dr. F.
WiNCKEL, Professor of Gynecology, Royal University Clinic for Women in Munich.
Authorized Translation by J. CriFron Epcar, A.M., M.D., Professor of Obstetrics
and Clinical Midwifery, Cornell University Medical Department, New York. 1go
[Nustrations. Octavo. 3 Cloth, £5.00; Leather, £6.00
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Winternitz. Hydrotherapy—T hermotherapy—Balneology.
See CoHEgN, Physiologic Therapeutics, page 1o.

Wood. Brain Work and Overwork.

By H. C. Woob, Clinical Professor of Nervous Diseases, University of Pennsylvania.
12mo. Clath, .40

Woody. Essentials of Medical and Clinical Chemistry.
With Laboratory Exercises. By Samuer E. Woopy, .M., M.D., Professor of Chem-
istry and Diseases of Children in the Medical Department, Kentucky University,
Louisville. Fourth Edition, Revised and Enlarged. Illustrated. 12mo. Cloth, §1.50

¢t The fact that Prof. Woody's little book has reached a third edition in such a short time iz
sufficient proof of its usefulness for, and demand by, the medical student. The selection of the
material and its plan of presentation, resulting from the author’s large experience as a practitioner
and teacher of medical chemistry, is well intended to offer to the student that which is really essen-
tial for his limited college course, and, it is to be hoped, a basis for further instruction in the impor-
tant branch of medical science. == The Admerican fouwrnal of Medical Sciences, Philadelphia,

Wright. Ophthalmology. New Edition. 117 Illustrations.

A Text-Book by Joux W. WRIGHT, A.M., M.D., Professor of Ophthalmology and
Clinical Ophthalmology in Ohio Medical University ; Ophthalmologist to the Protest-
ant and University Hospitals, etc. Second Edition, Revised, Rewritten, and Enlarged.
With many new Illustrations. Cloth, £3.00

THE STANDARD TEXT-BOOK

MoRRIS' ANATOMY

Second Edition, Enlarged and Improved
790 Ilustrations, of which 214 are Colored
Octave. 1274 Pages. Cloth, $6.00; Leather, $7.00

“# Morris’ Anatomy’ was published at a time when smethods of feacking,

fhe ard of emporaving, and disfincd advarce i anafomical dliustration
made desirable a seze and modern fext-book. The rapid sale of the first
! edition, its immediate adoption as a text-book by a large number of medi-
cal schools, and its purchase Ly physicians and surgeons proved its value
THUMB and made it from the day of publication a standard authoriny.
INDEX In making this new edition the editors and publishers have used every
; endeavor to enhance its value. The text has been thoroughly revised and
IN EACH in many parts rewritten; the editor has devoted himself to the task of
making it a harmonious whole: many new illustrations have replaced
COPY those used in the first edition, and a large number have been printed in
colors, while the typographical appearance has been improved in several
T— particulars.

The illustrations, in correctness and excellence of execution, are equaled
by no similar treatise; about $1000 having been expended on new and
improved blocks for this edition alone.

“The evergrowing popularity of the book with teachers and students is an index of its value,
and it may safely be recommended to all interested. ' — Medtead Record, New York,

« Of all the text-books of moderate size on human anatomy in the English language, Morris
is undoubtedly the most up-to-date and accurate."'— Philadelphia Medical fournal,

*.* CIRCULAR WITH SAMPLE PAGES AND ILLUSTRATIONS FREE,



From the Southern Clinie,

“We know of no series of books issued by any house that so fully meets our approval as thess
? Quiz-Compends ?. They are well arranged, full, and concise, and are really the best line of texts
books that could be found for either student or practitioner.’”

BLAKISTON’S ?QUIZ-COMPENDS?

The Best Series of Manuals for the Use of Students.
Price of each, Cloth, .B0. Interleaved for taking Notes, 81.00.

fF=Theze Compends are based on the most popular text-books and the lectures of prominent
pn:ift!ﬁurﬁ. and are ke];-t constantly revised, so that they may thoroughly represent the present state
of the subject upon which they treat, The authors have had large experience as Quiz-Masters
and attachés of colleges, and are well acquainted with the wants of students. They are arranged
in the most aplrmw,d form, thorough and concise, containing over Qo0 illustrations, inserted
wherever they could be used to advantage. Can be used by students of any college, and contain
information nowhere else collected in such a condensed practical shape,

No. 1. HUMAN ANATOMY. Sixih Revised and Enlarged Edition. Including Vis-
ceral Anatomy. Can be used with either Morris's or Gray's Anatomy. 117 Iustrations and
16 Lithographic Plates of Nerves and Aderies, with Explanatory Tables, etc. By SamuEL
O. L. PoTTER, M.D., formerly Professor of the Practice of Medicine, Cooper Medical College,
San Francisco; Major and Brigade Surgeon, U. 5. Vol.

No.2. PRACTICE OF MEDICINE. Part I. Sixth Edition, Revised, Enlarged, and
Improved. By Dax't E. HucHges, M.D., Physician-in-Chief, Philadelphia Hospital ; late
Diemonstrator of Clinical Medicine, Jefferson Medical College, Philadelphia.

No.3. PRACTICE OF MEDICINE, PartIl. Sixth Edition, Revised, Enlarged, and
Improved. Same author as No. 2.

Non. 4. PHYSIOLOGY. Tenth Edition, with new Illustrations. Enlarged and Revised.
By A. P. Brunaker, M.D., Professor of Physiology in the Pennsylvania College of Dental
Surgery; Adjunct Professor of Physiology, Jefferson Medical College, Philadelphia.

No.5. OBSTETRICS. Seventh Edition. By Hesry G. Laxpis, s.D.  Revised and
Edited by Wsm. H. WELLs, M.D., Demonstrator of Clinical Obstetrics, Jefferson Medical
College, Philadelphia. Enlarged. 32 Illustrations.

No.6. MATERIA MEDICA, THERAPEUTICS, AND PRESCRIFTION
WRITING., Sixth Revised Edition. Same author as No. 1.

No. 7. GYNECOLOGY. Second Edition. DIy Wwm. H. WELLs, M.D., Demonstrator of
Clinical Obstetrics, Jefferson Medical College, Philadelphia. 140 Illustrations,

Ho.8. DISEASES OF THE EYE AND REFRACTION. Second Edition. Includ-
ing Treatment and Surgery and a Section on Local Therapeuties. By GeorGe M. GouLp,
M.D., Editor Philadelphia Medical fowrnal, and W, L. PYLE, M. D, Assistant Surgeon, Wills
Eye Hospital. With Formule, Glossary, several useful Tables, and 109 Illustrations.

No.g. SURGERY, Minor Surgery, and Bandaging. Fifth Edition, Enlarged and Im-
proved. By OrvitLE HorwiTz, B.5., M.D., Clinical Professor of Genito-Urinary Surgery
and Venersal Diseases in Jefferson Medical College ; Surgeon to I'hiladelphia Hospital, etc.
With g8 Formule and 167 Illustrations.

No. 10. MEDICAL CHEMISTRY. Fourth Edition. Including Urinalysis, Chemistry of
Milk, PBlood, etc. By HeNrY LEFFMANN, M.D., Professor of Chemistry in Pennsylvania
College of Dental Surgery and in the Woman's Medical College, Philadelphia.

Neo. 11. PHARMACY. Fifth Edition. Based upon Professor Remington's Text-Book of
Pharmacy. By F. E. STEWART, M.D., PH.G,, late CQluiz-Master in Pharmacy and Chemistry,
Philadelphia College of Pharmacy; Lecturer at Jeflerson Medical College.

No.12. VETERINARY ANATOMY AND PHYSIOLOGY. Illustrated. By Ww.
R. BaiLou, M.D., Professor of Equine Anatomy at New York College of Veterinary Sur-
geons; Physician to Bellevue Dispensary, ete.  With 29 graphic Illustrations.

- No. 13. DENTAL PATHOLOGY AND DENTAL MEDICINE. Third Edition,
Illustrated. DBy GEORGE W. WARREN, D.D.5., Pennsylvania College of Dental Surgery.

No. 14. DISEASES OF CHILDREMN. Colored Plate. By Marcus P. HATFIELD,
Professor of Diseases of Children, Chicago Medical College. Second Edition, Preparing.

No. 15. GENERAL PATHOLOGY. Illustrated. By A. E. THAVER, M.D., ete. fust Kead)y.

Neo. 16. DISEASES OF THE SHIN. By Javy F. Scaamserc, M.D., Professor of Skin
Diseases, Philadelphia Polyclinic. Second Edition, Revised. 105 Illustrations.

Mo. 17. HISTOLOGY. Illustrated. By H. H. Cusnixg, ».D. LPreparing.

MNo. 18. SPECIAL PATHOLOGY. Illustrated. Dy same author as No. 15. I FPress.
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ONE VOLUME

A CVYCLOPEDIA OF PRACTICAL
MEDICINE AND SURGERY

A CONCISE REFERENCE BOOK, ALPHABETICALLY
ARRANGED

oF

MEDICINE, SURGERY, OBSTETRICS, MATERIA MEDICA, THERAPEUTICS,
AND THE VARIOUS SPECIALTIES, WITH PARTICULAR
REFERENCE TO DIAGNOSIS AND TREATMENT

COMPILED UNDER THE EDITORIAL SUPERVISION OF

GEORGE M. GOULD, M.D. AND WALTER L. PYLE, M.D.

Author of " An Illustrated Dictionary of Medicine ;™ Assistant Surgeon Wills Eye Hospital; formerly
Editor * American Medicine,"" ete. Editor ** International Medical Magazine,'” etc-

WITH SEVENTY-TWO SPECIAL CONTRIBUTORS

WITH MANY ILLUSTRATIONS

LARGE SQUARE OCTAVO. TO CORRESPOND WITH GOULDYS “ ILLUSTRATED
DICTIOMARY.” FULL SHEEF OrR HALF DARK-GREEM LEATHER, 510.00%
WITH THUME INDEX, $11.00; HALF RUSSIA, THUME INDEX, $12.00, NET

The great success of Dr. Gould's ¢ Illustrated Dictionary of Medicine '’ suggested
the preparation of this companion volume, which should be to the physician the same
trustworthy handbook in the broad field of general information that the Dictionary is
in the maore special one of the explanation of words and the statement of facts. The
aim has been to provide in a one-volume book all the material usually contained in
the large systems and much which they do not contain. Instead of long discursive
papers on special subjects there are short, concise, pithy articles alphabetically
arranged, giving the latest methods of diagnosis, treatment, and operating—a working
book in which the editors and their collaborators have condensed all that is essential
from a vast amount of literature and personal experience.

The illustrations have been selected with care, only those having been used that are
of practical value ; no effort has been made to overload the book with useless pictures.

The seventy-two special contributors—the names of whom are given on the
following page—have been selected from all parts of the country in accordance
with their fitness for treating special subjects about which they may be considered
expert authorities. They are all men of prominence, teachers, investigators, and
writers of experience, who give to the book a character unequaled by any other work
of the kind.

“*LARGE DESCRIPTIVE CIRCULAR UPON APPLICATION
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DEAVER’S SURGICAL ANATOMY

A Treatise on Human Anatomy
in its Application to the Practice
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In Three Royal Octavo Volumes, containing about Four Hundred and Fifty Full-page Plates,
nearly all from dissections made for the purpose

Handsome Cloth, $z1.00; Full Sheep, $24.00; Half Green Morocco,
Marbled Edges, $24.00 ; Half Russia, Gilt, Marbled Edges, $27.00 net.

SYNOPSIS OF CONTENTS

VOLUME L—Upper Extremity—Back of Meck, Shoulder, and Trunk—Cranium—Scalp—
Face.

VOLUME IL—MNeck—Mouth, Pharynx, Larynx, Nose—Orbit—Eyeball—Organ of Hearing—
Brain—Female Perineum—NMzle Pecineum.

VOLUME IL—Abdominal Wall—Abkdominal Cavity—Pelvic Cavity—Chest—Lower Ex-
tremity.

The book is designed to aid the general practitioner and surgeon in his
everyday work. The text is excellently clear, succinct, and systematically arranged,
and contains a wealth of illustrations far in advance of the usual text-book. It is not
intended merely for the surgeon—though to him it will prove invaluable—but for the
general physician, who, while called upon to cope with innumerable emergencies and
special cases, has not the means or the hospital facilities by which he can readily
acquaint himself with every phase ot anatomy—superficial and deep—as applied to
disease and the most modern methods of treatment of injuries.

To the specialist it will prove of great value. The anatomy of the head and
neck, the spinal cord, the organs of sense, and the throat appeals directly to the
ophthalmelogist, aurist, rhinologist, laryngologist, and neurologist, while those sections
devoted to the abdomen and pelvic cavity will give the gynecologist and specialist
on diseases of the urinary organs, rectum, etc., material regarding the relations of the
parts and the operations thereon, unique in many ways, and in a manner never before
so exactly and concisely stated. To those devoted to these specialties it will prove a
supplement to other text-books that omit special anatomy, and which do not attempt

to show the applied anatomy.
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The illustrations, which at the first glance appear as the prominent feature of
the book-=but which in reality do not overshadow the text—consist of a series of
pictures absolutely unique and fresh. They will bear comparison from an artistic point
of view with any other work, while from a practical point of view there is no other
volume or series of volumes to which they can be compared. When originally an-
nounced, the book was to contain two hundred illustrations.  As the werk of prepara-
tion progressed, this number gradually increased until it is estimated that there will now
be more than four hundred full-page plates, many of which contain more than one
figure. With the exception of a few minor pictures made from preparations in the
possession of the author, they have all been drawn by special artists from dissections
made for the purpose in the dissecting-rooms of the University of Pennsylvania. Their
accuracy cannot be questioned, as each drawing has been submitted to the most careful
scrutiny.

From The Medical Record, New York.

“The reader is not only taken by easy and natural stages from the more superficial to the
deeper regions, but the various important regional landmarks are also indicated by schematic
tracing upon the limbs, Thus the courses of arleries, veins, and nerves are indicated in a way that
makes the lesson strikingly impressive and easily learned. No expense, evidently, has been
spared im the l:ru:]mra,[ion of the work, judging from the number of full-page plates it contains, not
counting the smaller drawings. Most of these have been © drawn by special artists from dissections
made for the purpose in the dissecting-rooms of the University of Pennsylvania.” In summing up
the general excellences of this remarkable work, we can aceord our unqualified praise for the
accurate, exhaustive, and systematic manner in which the author has carried out his plan, and we

can commend it as 2 model of its kind, which must be possessed to be appreciated.”
From The Philadelphia Medical Journal.

“ Many members of the profession to whom Dr. Deaver is well known either personally or by
reputa.ti.cun a3 a surgeon, writer, teacher, and practical anatomist, have awaited the appearance of
hiz Surgical Anatomy with the expectation of finding in it a guide in this difficult branch of medi-
cine of much more than ordinary practical value, and their expectations will not be disappointed.”

From The Journal of the American Medical Association.
“ In order to show its thoroughness, it is only necessary to mention that no less than twelve
full-page plates are reproduced in order to accurately portray the surgical anatomy of the hand,

and it is doubtful whether any better description exists in any work in the English language.”

From The Southern California Practitioner.

¢ Aside from the merit of this preat worl, it will be a delight to the lover of books. Its gen
eral make-up shows the highest development of the bock-making art, The bibliophile, when
holding one of theze volumes in his hands, would be as careful with it as though he were handling
an infant, and to drop it would cause him the keenest pain. The illustrations, the print, and the
paper and binding are each and all delightful in themselves, and yet the text is concise and clear,
and taken with the illustrations make a remarkably pood substitute for the dissecting-reom. To
have these three volumes on his library shelves will be a source of pride and joy and profit to
every practitioner, Iir. Deaver has in these volumes conferred a boon upon the medical profession
which has, at least, never been surpassed by any one.”

From The New Orleans Medical and Surgical Journal.

" While the needs of the undergraduate have been fully kept in view, it has been the aim of
the author to provide a werk which would be sufficient for reference for use in actual practice. We
believe the book fulfils both requirements. The arrangement is systematic and the discussion of
surgical relations thorough.”

g~ Large Descriptive Circular will be sent upon application
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COHEN
PHVYSIOLOGIC THERAPEUTICS

ANNOUNCEMENT

The term * Physiologic Therapeutics™ comprises that great variety of remedial measures
other than the use of drugs, by which the natural or physiclogic powers of the human body
may be stimulated, controlled, or supplemented in the fight against disease. They
represent the internal and environmental forces, through whose action and reaction
the evolution of the human body and mind has progressed, the powers of resistance
have developed, and the tendency to recovery has become organized. They are there-
fore among the most potent aids of the physician. The title ** Physiologic Therapeutics ™'
has been adopted for the present series of volumes to emphasize the fact that the
measures described are in largest degree elaborations and adaptations of processes
normal to the human body—physiologie, therefore—but requiring to be exaggerated,
systematized, specialized, and often localized for therapeutic purposes.

These therapeutic methods, which include not only the use of rest, exercise and
special manipulations of the body, light, heat and electricity, air, water and food,
climate and mineral springs, bacterial products, and the sera secretions and organs of
normal and artificially immunized animals, but also the legitimate powers of the mind
over mind and body, have never been entirely neglected. Until recently, however,
they have not been systematically presented in lectures, and even now they are too
much neglected by practitioners. It is not only in typhoid fever that water has therapeu-
tic application ; it is not only in hysteria that rest and massage and psychic influence
are curative ; it is not only in pulmonary tuberculosis that the use of air at modified
pressures or special climatic factors are to be availed of. These agencies and the other
resources of physiologic therapeutics have varied and extensive usefulness, and when
indicated cannot be substituted by the most skillful drugging. Their knowledge is im-
peratively demanded of the progressive physician.

While there have been monographs upon many of these subjects, this is the first
systematic collection of volumes including all these topics into an organized whole, dom-
inated by one mind, and so planned and arranged that the entire field should be
covered by experts under the guidance and assistance of one who has devoted his pro-
fessional work in large part to the study, use, and advocacy of the measures compre-
hended : each volume, moreover, being especially written with reference to other
volumes of the System, and to the requirements of the System as a whole. In each
volume and each article sufficient attention has been paid to the theory of the subject
to make clear the principles upon which are based the specific recommendations for
the applications of special measures to individual cases of discase ; but the largest space
has been devoted to practical detailed directions, explanations of technic, manipulation,
indications and counterindications.

See Pages ¢ and 1o of this Catalogice.
#.% An elaborate descriptive circular with sample pages and detailed information concemn-
ing plan of publication, prices, etc., will be zent upon application.
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DISEASES ofF THE INTESTINES

THEIR SPECIAL PATHOLOGY,
DIAGNOSIS, AND TREATMENT

WITH

Sections on Anatomy and Physiology ; Microscopic and Chemic
Examination of the Intestinal Contents, Secretions, Feces and
Urine, Intestinal Bacteria and Parasites; Surgery of the Intes-
tines; Dietetics; Diseases of the Rectum, etc.

By JOHN C. HEMMETER, M.D., PHILOS.D.

Author of ** A Treatise on Diseases of the Stomach ™; Professor in the Medical Department of the
University of Maryland ; Consultant to the University Hospital and
Dhrector of the Clinical Latoratory

IN TWO OCTAVO VOLUMES
With Many Original Illustrations, Several in Colors

The Section on Anatomy has been prepared by Dr. |. HoLsmEs SMITH, Associate Pro-
fessor and Demonstrator of Anaton. - and Lecturer on Clinical Surgery, University
of Maryland, Baltimore.

The Section on Bacteria of the Intestines has been prepared by Dr. Wa. Rovarn STokEes,
Associate Professor of Pathology and Bacteriology, and Visiting Pathologist to the
University Hospital, University of Maryland, Baltimore.

The Section on Diseases of the Rectum has been prepared by Dr. THomas C. Martix,
Professor of Proctology, Cleveland College of Physicians and Surgeons.

The Section on Examination of Urine and Feces has been prepared by Dk, Hagrry
ApLeEr, Demonstrator of Clinical Pathology, University of Maryland, Baltimore.

Vol. I.—742 Pages; 2 Plates in Colors; 35 Full-Page Plates
and other Illustrations. Cloth, $5.00; Sheep, $6.00 net

Vol. II.—679 Pages; 13 Full-Page Plates and Many Other
Illustrations. Cloth, $5.00; Sheep, $6.00 net.

This waork, together with the author's book on ¢ Diseases of the Stomach,"” forms a complete
treatise on Diseases of the Intestines. The subject is covered thoroughly and systematically by an
author of well-known reputation and ability. The results of recent investigation, by which so
much progress has been made in the Pathology, Diagnosis, and Medical and Surgical Treatment of
disorders of the intestinal tract, make its issue at this time of special importance.

The illustrations form a most ugeful and practical series of pictures ; nearly all have been repro-
duced from pathological preparations and original drawings made especially for this work.

*4" Circular with List of Contents will be sent upon application
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PRACTICAL GYNECOLOGY
A Modern Comprehensive Text-Book

By E. E. MONTGOMERY, M.D.

Professor of Gynecology, Jefferson Medical Colleger Gynecologist to the Jefferson Medical
Cellege and 5t, Joseph's Hoapitals; Conaulting Gynecologist to
the Philadelphia Lying-in Charity

WITH FIVE HUNDRED AND TWENTY-SEVEN
ILLUSTRATIONS

Nearly all of which have been Drawn and Engraved Specially for this
Work, for the most part from Original Sources

OCTAVO. 819 PAGES. CLOTH, $5.00; LEATHER, $6.00

From THE JOURNAL OF THE AMERICAN MEDICAL ASSOCIATION.

“ Fashion in medical book-making seems to be running to the composite, which
may be advantageous and the means of producing a better book than one written by
an individual. It may be the old-fashioned notions of the reviewer, but he belives in
the old idea of one book, one author, and he should have all the responsibility, all the
criticism, and all the glory that attach to it. The composite is likely to be written
under a ‘rush® order—so much space, in so much time, for so much money. The work
kefore us is the work of one individual, and the personality of that individual is evident
through the whole book. . . . The result shows painstaking effort in every detail,
in conciseness of statements, in arrangement of subjects, and in the systematic order
and completeness in which each is considered. . . . The author is neither too
radical nor too conservative in his consideration of the conditions that may need radical
operations. In the introduction he tells us that the true gynecologist must be *so con
servative that he will sacrifice no organ whose physiologic integrity is capable of being
restored; so bold and courageous that his patient shall not forfeit her opportunity for
life ar restored health through his failure to assume the responsibility of any operative
procedure necessary to secure the object.” This is the basal idea that permeates the
book : the ultra-radical operator will find no endorsement, and the *tinkering’ gynecologist—
he who treats all diseases of women by means of a pledget of cotton and a speculum—
no encouragement in its pages.

“The book is one that can be recommended to the student, to the general practi-
tioner—who must sometimes be a gynecologist to a certain extent whether he will or not
—and to the 5pzcia|ist, as an ideal and in every way cumplete work on the g?nemluﬂ' of
to-day—a practical work for practical workers,”















