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A DISCUSSION OF PARALYSIS AGITANS

INTRODUCT ION

Paralysis agitans 1s a very old, complex and in-
teresting disease, It was described very completely in 1812
by James Parkinson and since that time little has been added
about symptoms, dlagnogis or onset. But the opposite is
true of the pathology, etiology and treatment, I doubt if
any one syndrome in medicine has been subjected to such a
variety of theories. Thus in this brief discussion I will
attempt in each section to show what the original concept
was and then point out the new theories that have been add-
ed, in an attempt to solve the mystery of etiology, pathology
and treatment,

In a paper of thie kind I have limited the sub-
ject to the primary form of paralysis agitans, that is the
juvenile and idiopathic forms., But since the postencephal-
itic variety is so similar in many respects I have consider-
ed it in many linstances merely for the sake of comparison.
However, the postencephalitiec complications open an immense
field that could not be covered in this paper.

In covering the literature I have been forced to
use mostly American articles; however, the majority of the
early writings and even a great deal of the current liter-
ature is written in foreign languages.

From this paper it will be noted the lack of

harmony that physiclans have in thelr theories about etiol-
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ogy and treatment and this syndrome still offers great op-

portunities in the field of future investigation,
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I. DEFINITION AND HISTORY
In 1812 James Parkinson deseribed very fully the
condition we now call paralysis agitans. According to hils

deseription the shaking palsy was characterized by "involun-

“tary tremulous motion, with lessened muscular powef, in

parts not in action and even when supported; with a pro-
pensity to bend the trunk forwards, and to psss from a walk-
ing to a running pace; the senses and intellects being un-
injured"” (74).

Compare this now with the present concept of the
disease; in the first place, it 1s now regarded as a syn-
drome with a definite and characteristic complex of symptoms
which may be caused by a varlety of patholeoglcal lesions.
Therefore paralysis agitans is a chronic, progressive or-
ganic syndrome of the central nervous system, which is
characterized by weakness and slowness of movement, spon-
taneous tremor, and muscular rigidity. A massk-like ex-
pression of the face, a characteristic attitude, festin-
ating galt, and a rhythmical shaking of the extremities
are pathognomonie of this disorder.

Paralysis agitans represents a fundamental type

of motor paralysis which 18 referable to the corpus striatum

and the extrepyramidal motor system., In the central nervous

-system there are three systems which subserve the functions

of motility: the segmental system with its various reflex

functions; the striospinal system with 1ts control of auto-
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matic and assoclated movements; the corticospinal system with
its hilgher functlon of dissociated mevements.

The striospinal system has to do with the trans-
misgsion and control of motor impulses underlying automatic
and associated acts and movements, in contradistinction to
the corticospinal system which conveys isolated synergic
impuises of cortical origin. The shaking pslsy in the
striospinal system is the counterpart of spastic paralysis
in the pyramidal system. Like spastic paralysis, it may
oceur asg a primary affection or as a secondary manifesta-
tion (49).

Clinically, three typés of the disease are recog-
nized: the presenile and senile, the symptomatiec, and a
rare juvenile form., It is unlikely that an affection of
this character, which is so diverse in its clinieal mani-
festations, should have as its basls 2 uniform pathological
lesion. The paralysis agilitans group undoubtedly includes 2
variety of forms, which are related clinically as they pre-
gent the chiéf gsymptoms of Parkinson's syndrome (rigidity
and tremor?} but which may be distingﬁished by differences
in the localization and character of the underlying patho-
logical lesilons,

With this end in view Dr, J. R, Hunt (47) suggests
a2 separation of the Juvenile and early adult forms of
paralysis agitans from the larger syndrome on the baslis of

the pathological alterations in the motor neurones of the
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globus pallidus sysetem, For this affection he would propose
the name progressive atrophy of the globus pzllidus, as best
eXpressing the nature, characteristics and the locallzation
of the abliotrophic process. Further pathological investiga-
tions will be necessary in order to show how frequently these
same pathological changes are met with, when the disease be-
ging in the later periods of 1life. Dr. Hunt suspects, how-
ever, that in the late forms of the disease, senile degenera-
tions, vascular and perivascular lesions will play the more
important roles.

'Paralysis agitans has been called by a variety of‘
names, the most common 1s the eponym, Parkinson's disease;
shaking palsy; the tremblesg; chorea festinans; éhorea pro-
ecursiva and scleratynﬁe festinans, By many the term paralysis
agltans is considered as inappropriate since, though there is
mugcular weskness, true paralysis does not occur except
poesibly as s complication, and it may not be accompanied
with any tremor,

Ag has already been pointed out, James Parkinson
was the firet to speak of this condition as a c¢linical en-
tity; previous to this time the condition was considered as
belonging to the class of entities in which tremor (no matter
what the type) was the outstanding symptom.

The shaking of the limbs belonging to this disease
wag partiecularly noticed, =28 will be seen Wheh treating of

the symptoms, by Galen, who marked its peculiar character by
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an appropriate term. The same symptom,was aceurstely treat-
ed by Sylvius de la Bol. Tremor has been adopted, as a genus,
by almost every neuroleogist; but always unmarked, in their
several definltions, by such characters as would embrace this
disease., "Tremor can indeed only be considered as a symptom,
although several species of it must be zdmitted", In the
present instance, the agitation produced by the peculiar
speclies of tremor, which here occurs, is chosen to furnish
the epithet by which this speclies of palsy may be distinguish-
ed.

Thus up until the first part of the nineteenth
century paralysis agitans was not considered as a separate
entity. At this time James Parkinson, an English physician,
wrote his now famous "Essay on the Shaking Palsy". Only a
few coples of this book seem to have been made and there
remain only four of the original} A German named Willige
obtained one of these original books and translated and
published the book, and it is thought that some of Charcot's
pupils did the same for the French. Thus for many years the
book was not available for the English., But in 1522, Alfred
Ogtheimer (74) translatéd the essay and it was published in
the Archives of Neurology and Psychiatry. In this work
Parkinson describes and classifies tremors as they were
understood at this time, 1812.

"It is necessary that the peculiar nature of this

tremulous motion should be ascertained, as well for the
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sake of giving to it its proper designation, as for zssist-
ing in forming probable conjectures as to the nature of the
malady, which it helps to characterize,  Tremors were dis-
tinguished by Juncker into active, those proceeding from
sudden affeetion of the mind, as terror, anger; and passive,
dependent on debilitating causes, such as age, palsy. But
a much more satisfactory and useful distinction is made by
Sylvius de la Bol into those tremors which are produced by
attempts at voluntary motion and.those which ocecur whilst
the body is at rest. Sauvage distingulshes the latter of
these specles by observing, that the tremulous parts leap,
and as it were vibrate, even when supported; whilst every
other tremor, he'observes, ceases when the voluntary ex-
ertion for moving the limb stops, or the part is supported,
but returns when we will the limb to move; whence he says,
tremor is distinguished from every other kind of spasm.

Under this authority the term palpitation may be
employed to mark those morbid motions which chiefly charact-
erize this disease, notwithstanding that this term has been
anticipated by Sauvage's, as characteristic of another
species of tremor. The separation of palpitation of the
limb from tremor, 1s the more necessary to be insisted on,
gince the distinction may assist in leading to a knowledge
of the seat of the disease. It is also necessary to bear
in mind that this affection is distinguishaeble from the
tremor by the agitation, in the former, occurring whilst the
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affected part is supported and unemployed, and being even
checked by the adoption of voluntary motion; whilst in the
latter, the tremor is induced immediately on bringing the
parts into action. Thus an artist, afflicted with this
malady here treated of, whilst his hand and arm is palpit-
ating strongly, wlll seize his pencil, and the motions will
be suspended, allowing him to use it for a short period; but
in tremor, if the hand be quite free from the affliction,
should the pen or pencil be taken up, the trembling immediate-
ly commences,

Cases occur in which the muscles duly excited into
action by the impulse of the will, do then, with an unbidden
agility, and with an impetus not to be repressed, agcelerate
their motion, and run before the unwilling mind. In describ-
ing the gait Sauvage says, 'I think it cannot be more fitly
named than hastening or hurrying scelotyrbe'" (74).

Parkinson in his original essay made no mention of
the facial expression, yet today we speak of the "Parkinson's
mask”. Charcot, in his many writings, was the first to em-
phasize the diagnostic importsnce of the immobile "facles" in
paralysis agitans, It is thus probable that the pathognomoniec
facies of paralysis agitans was not recognized - at any rate,
it was not reecorded. This raises the question, was this
gymptom present during the first half of the nineteenth
century? HMoreover, diseases do change their type from time

to time; this may possibly explain the curious oversight of
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this sign. But I think most will agree with Dr. A, J. Hall
(42) that likely this symptom was neglected and not recorded
in Parkinson's original essay.

From 1812 until 1885 very little new investigation
was done on this disease, cases were recognized, viewed with
pity and treated as best they knew, The doctors had little
new interest in trying different things, or investigating by
doing autopsies to find where the pathology really was. But
after 1885 the field of investigation again was reopened and
even if since 1812 little has been added as to the symptoms
or course of this disease, since 1885 a great deal has been
added about pathology and itreatment., I wonder if there is a
disease condltion in medicine that has been the subjeect of
gsuch diverse ideas as to the fundamental seat of the pathe
ology, or the ideal line of treatment to follow,

As we have said, after 1885 the field of investi-
gation was again reopened first along the line of spinal
nerve and cord pathology, then back to the brain as the seat
of the trouble, then the endocerine glands came in for their
share. Until now J. R. Hunt had led us back to the basal
ganglia as the seat of the pathology.

Our knowledge of the structures and function of the
basal ganglias has inereased so rapidly in recent years that
disorders of the extra-pyramidal motor system now take equal
rank with the diseases of the pyramidal pathways.

Jelgeroma in 1909 recorded certain pathologic
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changes in the basal ganglla in paralysis agitans, Dr. J,
Ramsay Hunt (49) in 1917, in both the juvenile and presenile
types, showed the essentlal lesion to be a primary atrophy of
the efferent neurons of the corpus striatum - the efferent
gtriatial and pallidal system. According to his conception,
paralysis agitans, like spastlec paralysis, is not a disease,
suil generis, but a paralytic syndrome which may result from

a variety of pathologic causes,
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II. ANATOMY AND PATHOLOGY

Since the basal gangliong seem to be the seat of
the primary pathology, before we discuss the pathology it
would be well to consider the anatomy of this region in more
or less detail.

The basal ganglia are represented by an aggregation
of important nucleil beneath the lateral ventricle at the base
of the brain, They are the corpus striatum, the optic thala-
mus, and the claustrum. The corpus striatum has close ana-
tomic and physiologic relationship with important subjacent
centerg, the red nucleus, the substantia nigra, and the corpus
subthalamieium, which also play an important role in extra-
pyramidal function. |

In man the corpus striatum is divided by the pas-
sage of the internal capsule into two structures, the ceudate
nucleus and the lenticular nucleus., The nucleus lentiformis
ig s8till further subdivided into an external segment, the
putamen, and an internal, the globus pallidus., These divig-
ions are based on gross appearance of the cells and fiber
systems.

The caudate nucleus and putamen have the same origin
and histologic characteristics and together form the neo-
striatum of the comparative anatomy.

The globus pallidus 1ls an older structure phylo-
genetically and is termed the paleostriatum. It consists of

two segments; an external and an internal, the segmental
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appearance being produced by the massing of nerve fibers in
the lateral, mesial and accessory medullary lasminae,

In the study of lower forms of life we gsee the
phyletic significance of these structures. In fishes, the
paleostriatum represents the highest center for correlation
of motility. In reptiles, the neostriatum is developed as
an accessory, to the paleostriatum and suppllies the inhib-
itory elements which are so essential for terrestrial motility.

In the higher vertebrate forms, the corpus striatum
is an important center for the control of sutomatic sssociat-
ed acts and movements. The optic thalamus is also an im-
portant addition to the asystem.

. The corpus striatum has no direct connection with
the cerebral cortex. A cortical influence, however, is ex-
ercised on this structure through cortico-thalamiec fibers

and the numerous fiber radiations passing between the optie
thalamug and the striatum. It has important connections also
with the inter-brain and the mid-brain by way of the strio-
thalamic radiations.

The corpus striatum, through its connectlons with
the red nucleus, the corpus subthalamlicum, the locus niger,
and other subordinate centers of the mid-brain, exercises
control over the extrapyramidal pathways of which the rubro-
spinal tract and the fasiculus longitudinalis dorsalis are
the ones best known. These systems regulate the dlder forms

. of motility, paleokinesis, and are chiefly concerned with
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automatic-associated acts and movements.

In the neostriatum we find two distinet types of
ganglion cells, a small type and a large cell type. The
axons of the small cells terminate in the striatum and con-
stitute a short assocliation system which unites the small
and large cells of the caudate nucleus and putamen., The
axis cylinder process of the large cell type terminates in
relation to the cells of the globus pallidus, while others
pase to the nucleus ruber; the substantic nigra and the corpus
luysi. Thus, the stratum stands in direct relation with the
pallidum and the important sub-pallidal nuclei through the
efferent striatal system (49).

It is according to Dr. Hunt's (48) conception that
the fibers which unite the caudate nucleus and the putamen to
the globus pallidus are merely an inhibitory and asgsociation
gystem for the corpus striatum, This short neostristal system
undergoes atrophy in Huntington's chorea and is the essential
lesion underlying the choreiform manifestations of this dis-
ease,

The globus pallidus contains these large cell types.
They have long axis-cylinder processes which course in the
ansa lenticularis and ansa peduncularis, terminating in the
thalamic and hypothalamic rezions. There are also connections
with the corpus subthalamicium, the nucleus ruber, and the
substantia nigra. This is the efferent pallidal system.

The efferent striatal and pallidal systems are the essential
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motor pathways of the corpus striatum and are involved in
paralysis agitans,

The nature of the mechanism by which the cortical
and striatal activities are harmonized 1is largely speculative.
It now appears highly probable that the corpus striatum has no
direct connection with the cerebral cortex. The pyramidal
tracts, however, as they transverse the striatum send off
numerous collaterals to all parts of the structure, so that
a certain relationship between the motor cortex and the corpus
striatum could be maintained through the medium of such col-
lateral fibers. The optle thalamus also stands in very close
relationship with all portions of the cerebral cortex by its
afferent and efferent fiber systems; and as very close in-
timate assoclations exist between the thalamus and the corpus
gtriatum the influence of the cortex on the striatum could be
exercised in this manner. Dr. Hunt assumes that the motor
system of the corpus striatum is essential for the control
of sutomatic and assoclated movements, and that it exercises
this function through the medium of the rubro-spinal system,
and other extraspyramidal motor tracts which as yet are not
well understood (48).

The blood vessels of thils reglon are sbundant and
it is noteworthy that no one structure receives its whole
blood supply from any one arterial source. The anterior
cerebral and middle cerebral give off branches that supply

this region., Among these vessels is the well-known lenticulo-
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striate, the artery of cerebral hemorrhage., The anterior
choroid nourishes the tzil of the caudate nucleus, the nucle-
ug amygdalae, and part of the putamen and globus pallidus.
It is this vessel which is particularly lisble to thrombosis
in carbon monoxide poisoning.

Below are some important points about the corpus
striatum that will be helpful to keep in mind, to clear up
points in other parts of this paper.

I. The fiber system of the corpus striatum may be
divided into four main groups:

(1) Fibers arising and ending within the corpus
striatum (internuncial);

o (2) Fibers arising in the corpus striatum and end-
ing elsewhere (striofugal);

(3) Fibers arising elsewhere and ending in the
corpus striatum (striopetal);

(4) Fibers passing through the corpus striatum,
but arising and ending elsewhere (fibers éf passage).

II. Things to remember about the anatomy of the
corpus striatum:

(1) It is independent of the cerebral cortex:

(2) The putamen and caudate are closely linked
to each other, and both to the globus pallidus;

(3) The main striofugal and striopetal fiber
groups are related to the globus pallidus only, and not to

S the putamén and caudate directly;
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(4) The striofugal groups preponderate, and link
the globus pallidus with the optic thalamus and the regio
subthalamicﬁm and substantia nigra;

(5) The corpus striatum is not connected directly
with the spinal cord;

(6) The corpora striata, direetly at least, are
independent of each other (95).

Thus we see since Parkinson's time there have been
many notable contributions to the pathological physiology of
this subject, as well as a vast amount of psthological re-
search in an effort to find and identify the essential lesion
of the disease. Many theories have been promulgated and a
glance at the monographs of recent years will show the varicus
and complicating points of view, the great diversity of path-
ological findings, and the absence of any well defined and
harmonious conception as to the true nature of this interest-
ing malady. The theories, even of today, include such widely
dissimilar structures as the cerebral cortex, cerebellum,
basggl ganglla, the brain-stem and the spinal cord. Even the
glandular and myogenlic conceptions are still upheld by some.

Parkingon was not able to do posts on his patients
g0 he merely formed a number of what he thought were logieal
coneclusions,

He considered the symptoms caused by 2 diseased
state in the medulla spinalig, in that part which is contained

in the cznal, formed by the superior cervical vertebrae, and
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extendlng, as the disease proceeds, to the medullas oblongata.

"By the nature of the symptoms we are taught, that
the disesce depends on some irregularity in the direction of
the nervous influence; by the wide range of parts which are
affected, that the injury 1s rather in the source of the in-
fluence than merely in the nerves of the parts; by the situa-
tion of the parts whose action are impaired, and the order in
which they become affected, that the proximate cause of the
disease is 1in the superior part of the medulla spinalis; and
by the absence of any injury to the sense and to the intellect,
that the morbid state does not extend to the encephalon™ (74).

A study of the litersture shows that after the
original description of the disease by Parkinson in 1812
practically no pathological studies were made until 1861 and
1862. Under the stimulus to pathology given by the Vienna
school, a number of autopsies were done, but the results were
of little value. The diseage was not sufficiently known to
be surely recognized, and the microscopical examinations were
very incompletely made,

In the next decade, when Charcot had taught the
profession to distinguish shaking palsy from coarser organic
disease, many more cases began to be reported. The results,
however, were still reported negative., ©OGince this time numer-
ous autopsies have been done with a great variety of findings,

Other men at thie period thought the symptoms of

paralysis agitans to be due to an 1lrritstion of the regulating
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or coordlinating fibers in the voluntary motor tract of the
brain, which fibers pass from the peripherazl grey matter of
the cerebrum through the motor ganglia (probably the caudate
nucleus) and the peduncule cerebri to the cerebellum (61).

| About 1900, neurologists began investigating fiber
tracts and peripheral nerves and a group of men thought they
found the geat of the pathology in the peripheral nerves for
the following reagons: (1) the tremor ceased during sleep,
this 1s when the function of the hemisphere is leasst active,
but in cases in which tremor is known to be due to cortical
involvement the tremor does not disappear during sleep. When
a case of paralysls agitans in whieh all four extremities are
affected develops a hemiplegia, the tremor dissppears on the
paralyzed side., This, if invariably true, proves that the
nervous impulses which by their perversion csuse the symptom
originate in the cerebral cortex, but it does not prove where
the perversion of impulse in this disease takes place. Whether
in origin, transmission or in their reception ultimately by
the musele, the result of a complete cessation of the impulse
would be the same: (2) the uncommon combination of mental
changes: (3) the paraesthesia and the subjective sensations
of heat and cold (which are due to peripheral defects); (4)
the constant failure of any change‘in the sphincter reflexes,
These reasons have led many of the older men to believe the
symptoms of thls diseazse are due to an irritation from the

presence of an increased amount of neuroglia in the posterior
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column producing an exeitablility of the reflex collaterals
of the posterior nerve roots arborizing about the ventral
cornual cells which results in an Iincrease in the normal
rhythmic discharges of energy from these cells, producing at
first tremor and later the rigidity.(19).

Notwithstanding the prevailing opinion as te the
cerebral location of the lesion and the essentially nervous
character of the afflietion, it was apparent that, for a
period of one hundred years, searching study of the nervous
gsystem had failed to disclose a definite pathologic founda-
tion for the disease, and that the muscle tissue, the most
conspicuous anatomic structure concerned in the mechanism of
motion, had not been thoroughly investigated. Although the
myopathic nature of the disezse had been dilscredited, the
occasional early involvement of the small muscles of the
hand, and the fact that there are in the skeletal muscula-
ture a variety of nerve terminals which had not been careful-
ly examined, suggests that the somatic neuromuscular tissue
might be profitably studied. B8Since there is such a wide
difference in autopsy findings, with this indefinite and
contradictory state of knowledge regarding the pathology of
paralysis agitans, encouraged Dr. Byrnes (17) that further
information might be derived from a study of nerve terminals,

(1) Evidence has accumulated within the last few
years that indicates that the postencephalitlc Parkinsonilan

syndrome and genuine parzlysis agitans are often accompanied
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by a lesion in one or more of the basal ganglionic structures;
nevertheless, it has been quite impossible to determine the
exact location of the lesion. There is much in the clinical
course of paralysis agitans to suggest that In some instances,
at least, it may be dependent on a morbid process situated in
the peripheral mechanism concerned in the preduction and
maintenance of muscle tone, and unsuccessful attempts have
been made to locate the lesion in the musele itself, Dr.
Byrnes in his examination of the muscular tissue obtained by
biopsy from fourteen cases of genuine paralysis aglitans gives
no evidence that the dlsease is of myopathlc origin,

(2) There is, however, in the neuromuscular bundle
a constant lesion characterized by edema, early degeneration
of the intrafusual nerve and final disintegration of the entire
spindle. The intramuscular nerve trunks are normal, and the
surrounding musculature is, as a rule, unaltered. The lesion
in the neuromuscular bundle isg, therefore, essentially neuro-
pathic and involves a specific system of proprioceptive nerve
terminals.

(3) That the lesion in the egpindle is primary and
not secondary to the tremor or the rigidity is indicated by
the failure to discover any abnormality in the light spindles
obtained from a case of the postencephalitic Parkinsonlan
syndrome in which these symptoms had persisted throughout a
period of five years.

(4) Although studied in a variety of diseases, no
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lesion similar to that observed in paralysis sgitans has been
discovered 1h the neuro-muscular bundle, Because the spindle
has not been examined in gll cases under the same techniecal
conditions, Dr. Byrnes cannot, however, make the unqualified
agssertion that the lesion is pathognomonic of paralysis agitaﬁs.
Nevertheless, had a spindle lesion gimilar to that exhibited
in his microscople sections existed in any other disease, it
could not have escaped detection by the simpler technieal
methods there employed.

(5) There is reason to believe that the lesion is
a toxie parenchymatous degeneration of the intrafusal nerve
terminals. The cause of the lesion is not known, but it is
conceivable that one or more toxic substances of metabolle
or glandular origin might exhibit a selective affinity for the
neuro-muscular bundle, and the early edematous change in the
spindle suggests an irritant chemical action or osmotlic pro-
cess,

(6) It is generally taught that the muscle sense,
but apparently disease of the neuro-muscular bundle causes no
appreciable abnormality in the perception of this sense., It
is therefore reasonable to conclude that the spindle does not
subserve this function,

There is, howewer, much evidence that it plays an
essential part in the mechanism of muscle tone, and it is Dr,
Byrnes' belief that the spindle is the afferent inhibitor of

the sgtriothalamic tonectic centers.
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(7) Hypertonia of the Parkinsonian type might
origlnate, therefore, from either central or peripheral dis-
eage of this system of fibers, and it is suggested that the
central lesion finds its chief exponent in the postencephal-
itic syndrome, while genuine paralysis agitans, in its typie-
al form, 1s characteristic of the peripheral lesion. This
eggumption does not preclude, however, the possibility of a
combination of the two lesions in certain types of Parkinson's
disease in which the symptoms are wide-spread and fully de-
veloped in the early course of the disorder (19) (17).

Next in the early part of the twentieth century the
endocrine glands were coming into importance, and it was Dr,
Berkeley who was one of the first to 1link parathyroid gland
disturbance to that of paralysis agitans. Dr., Berkeley's
(12) reason for thinking paralysis agitans due to parathyroid
deficiency need be only summarized: (1) the symptoms appear-
ing in rabbits and other convenient experimental animals upon
removal of the parathyroid glands are sugzestive; shivering
and twitching of the voluntary muscles, rigidity, convulsions,
salivation, and often 2 quite typical "propulsion" may be ob-
served; (2) the disesse has been reported several times in
conjunction with myxedema, and with exophthalmic goitre, where
the contiguity of the digeased thyroid might well be sgupposed
to work mischief on the parathyroids; (3) the parathyroid
glands have been reported in a diseased condition in a falr

percentage of autopsieg; (4) the use of a properly prepared
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parathyroild extract by the mouth, or better'by hypodermic
administration has been productive of remarkable benefit in
a majority of the cases treated,

In 1911 Mendel published z comprehensive account of
the disease with a critical review of the pathologic studies
recorded up to that period. Evidence has accumulated which
suggested that the lesion might be situated in one or more of
the central muclear masses. Brissaud, Maillard, and Jelgersma
had observed changes in the subgtantia nigra, in the red micle-
us, and in the lenticulostriate and hypothalamiec structures;
but the lesions were often diffuse, wide-spread, and of un-
eertain meaning. Similar observations were recorded later by
Levey, Monschot and Aver and McCough.

"The substantia nigra was involved in every case ex-
cept one diagnosed clinically as arteriosclerosis in which it
showed only evidences of vascular sclerosis. The lesions in
the locus caeruleus, parallel to some extent those in the sub-
gstantia nigra. The pallidum seemed to have been mostly af-
feeted in the idiopathic cases. As to the involvement of the
other basal ganglla, it did not seem to make much difference
whether the case was encephalitic, idiopathiec or arterio-
gclerotic so far as the gite of the pathologle process was
concerned, the deciding factor being the nature of the pro-
cess. In the present state of knowledge there 1s altogether
too little definite information as to the effects of distur-

bances of function and thelr relation to structural changes
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in the neural mechanisms as to the basis of symptomatology
of the various diseases of the extra-pyramidal system",

McAlpine holds that in the postencephalitic Parkin-
sonism is caused by destruction of the substantia nigra, and
that the "idiopathic" form is caused by a lesion of the globus
pallidus,

A way out of this impasse has recently been opened
up by the investigation of Ferraro, who showed that the axones
of cells in the substantia nigra end almost without exception
in the lenticular nucleus. Thus the destruction of these
neurones either at their source in the substantis nigra or at
their termination in the lenticular nucleus may cause the de-
velopment of paralysis agitans.

The findings in these cases support Tretiekoff’s
contention that the substantia nigra is séverely altered in
paralysis agitans, and tend to show that this degeneration
is the actual cause of the disease, The alterations in other
parts of the brain were insignificant in comparison, The af-
ferent pathway to the substantia nigra is not definitely
known, although 1t probably comes from the cortex., It has
been shown that the efferent pathway is to the lenticular
nueleus., Probably the substantia nigra furnishes impulses
to the globug pallidus that serve to inhibit the muscular
rigidity, but the mechanism is not clear (32).

Deposits of iron have been found in abnormal forms

in the various basal ganglion in cases of paralysis agitans,
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chorea and other diseases, but in other cases we do not find
any iron deposits. It makes one wonder if the iron deposits
were not the result of some preceeding pathology and not the
primary cause (62).

Most of the work that I have mentioned on pathology
has been theories grounded only on gross autopsy findings, It
is true that some of these men have been very systematic in
their work, but not enough detail was pald to microscoplec
examination of brain seetions. In 1912 Dr. J. R. Hunt (48)
made his important finding on paralysls agitans which isg still
considered today as the real primary cause of the symptoms.

The most striking pathologic changes noted were in
the large motor cells of the caudate nucleus and putamen,

The cells were reduced in size, the bodies were shrunken,
atrophic and shrivelled with an elongated contracted nucleus,
oceupying a lateral position in the cell body. Pyknosig of
the nuclel was a striking feature in many cells, while in
others the entire cell was much shrunken and diffusely stain-
ed. The motor cells of the globus pallidus proper were not
reduced in number and in comparison with the glant pallidal
cells of the neostriatum were well preserved,

With the exception of the pathologic changes in the
efferent pallidal system, namely chronic atrophy of the glant
pallidal cells of the neostriatum, a reduction in the fiber
network of the globus pallidus and atrophic thinning of the

fibers of the ansa system, the central nervous system appear-
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ed normal.

The characteristic symptoms of primary atrophy of
the efferent neurons of the corpus striatum are: paralysis,
rigidity and tremor. These symptoms may be sefondarily in-
duced by a varlety of lesions., In many cases, especially of
the genile type, both primary and secondary involvement of
these systems exist. The term primary paralysis egitans,
however, should be reserved for the rarer system type of
lesions in which primary &ﬁroghy and degeneration of cells is
the essential lesion, thus harmonizing the pathologiec changes
in the striospinal with those in the corticospinal system,

Levey, in a large series of cases, alsc emphasized
the wide dissemination of senile atrophy in the central nerw-
ous system in paralysis agitans., Lesions are found in the
basal gahglia, cerebellum, thalamus, vegetative nuclei, spinal
cord and cerebral cortex., He emphasized, however, the great-
“er degree of involvement of the cells of the corpus striatum,
and the characteristic symptomatology, paralysis, tremor and
rigidity, was referred to this region,

Primary paralysis agitans is due to & degeneratlon
of the parenchymal cells and fibers of the central nervous
system of obscure‘origin, but resembling most closely the
group of the senile degenerations, although senile plaques
and senile fibrillar changes are commonly lacking. This de-
generation is especlally marked in the striopallidal mechanlsm,

which underlies the essential sympbomatology of paralysis
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agitans,

Paralysis agitans, as expressed in Dr. J. R. Hunt's
original monograph, 1s not a disease but a syndrome referabie
to the efferent neurons of the corpus striatum (striatal and
pallidal). This syhdrome may be induced by a variety of path-
odogic lesions, primary atrophy, senile degeneratidn, and vag-
cular, inflammatory and neoplastic lesions. There are three
system syndromes of the corpus striatum; (1) the chorea syn-
drome, which 1is related to the small cell striatal system}

(2) a paralysis agitans syndrome, which is related to the
large cell striatal and pallidal systems., This syndrome may
be 81ill further subdivided into a tremor typr of paralysis
agitans, which is related to the large cell efferent striatal
gsystem, and a rigid type of paralysis agitans, Wﬁich is relét-
ed to the efferent pallidal system, All regional syndromes

of the corpus striatum - striatal, pallidal and striepallidal -
represent fragments and combinations of these cellular systems
(50).

An attempt is also made to distinguish the jJuvenile
form of paralysis agitans from the larger syndrome on the
bagis of certain definite pathological changes in the motor
cells of the corpus striatum, this 1s, the globus pallidus
mechanism., The Juvenile type of paralysis agitans should be
regarded as a pure system disease, characterized by 2 slowly
progressive atrophy of the motor neurons of the globus pal-

lidus mechanism, while the paralysis agitans of later life,
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the presenile, senile and the symptomatic forms are dependent
upon senile and vascuiar degenerations in the course of this
same mechanism (19) (47).

This juvenile and to a lesser extent the sgenile
form of palsy are produced by a disease of the motor or ef-
ferent system of the globus pallidus, which exercises a con-
trolling influence upon the extra-pyramidal motor system. The
large motor cells of the globus pallidus system occupy in the
automatic motor nervous system the same position as the cells
of Betz in the cortico-spinal system, the corpus striatum
controlling automatic and assoclated movements, while the
higher cortieal centers are concerned with isolated synergist-
ic movements, |

Both of these motor systems in addition to their
function of innervation also exercise a certain control or
inhibition upon muscle tonus, so that a destructive lesion
produces not only paralysis but an increase of muscular tonus
as well., Both types of central palsy are therefore assoclated
with rigidity, and a paralysis of either produces = character-
istiec and distinetive symptomatodogy. A lesion of the pyram-
idal track system is followed by the phenomena of gpastic
paralysis; a lesion of the pallidal system by the phenomena
of paralysis agltans,

One great disadvantage encountered by previous ob-
servers has been the advanced age of the subjects upon which

pathological studies have been made, so that senile degenera-
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tive, vascular and perivascular lesions have dominated or ob-
scured the histological picture,

In a case of juvenlle paralysls agitans the only
discoverable lesion was & wide-spread atrophy and disappear-
ance of the cells of the globus pallidus mechanism, that 1is,
the globus pallidus proper, the nucleus basalls of Meynert
and especially the large cells of the neostriatum. Dr., J. R,
Hunt therefore regards this affection as a progressive atrophy
of the motor cells of the globus pallidus mechanism, and this
mechanism a& the essential motor or projection system of the
corpus striatuﬁ~(47). He also holds that the same pathology
causes the symptoms in senile agitans, but that the cause of
the pathology may be different, Also in the senile type other
lesions may be found due to senility that have no true relation-

ship to the symptoms,
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ITI. SYMPTOMS AND DIAGNOSIS

Before 1 try to correlate the symptoms with the
pathology, I think it would be well to quote from Parkinson's
"Egsay" and show how completely he desecribed the course of
this malady some 124 years ago.

"So slight and nearly imperceéptible are the first
inroads of this malady, and soc extremely slow 1s its progress,
that it farely happens that the patient can form any recol-
lection of the precise period of its commencement, The first
symptoms perceived are, a slight sense of weakness, with a
pronenesgsg to trembling in soﬁe particular part; sometimes in
the head, but most commonly in one of the hands and arms.
These symptoms gradually increase in the part first affeeted;
and at an uncertain period, but seldom in less than twelve
months or more, the morbid influence is felt in some other
part. Thus assuming one of the hands and arms to be first
attacked, the other at this period becomes similarly affect-
ed, After a few more months the patient is found to be less
striet than usual 1n preserving an upright posture, this be-
ing most observable whilst walking, but sometimes whilst sit-
ting or standing. Sometime after the appearance of this
symptom, and during ite slow increase, one of the legs 1is
discovered slightly to tremble, and is also found to suffer
fatigue sooner than the leg of the other side; and in a few
months this limb becomes agitated by similar tremblings and

suffers a similar loss of power,
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Hitherto the patient will have experienced little
inconvenlence; and befriended by the strong influence of
habitual endurance, would perhaps seldom think of his being
the subject of disease except when reminded of it by the un-
steadiness of his hand, whilst writing or employing himself
in any nicer kind of manipulation. But as the disease pro-
ceeds, similar employments are accomplished with considerable
difficulty, the hand failing to answer with exactness to the
dictates of the will., Walking becomes a2 task which cannot
be performed without considerable attention. The legs are
not reised to that height, or with that promptitude which
the will directs, so that the utmost care is necesgary to
prevent frequent falls,

At this period the patient experiences much in-
convenience, which unhappily is found daily to lncrease., The
submission of the limbs to the directions of the will can
hardly ever be obtained in the performance of the most ordin-
ary offices of life. The fingers cannot be disposed of in
the proposed directions, and applied with certainty to any
pfoposed point. As time and the disease proceed, difficulties
incresse; writing can now be hardly at all accomplished, and
reading from the tremulous motlion ls accomplished with some
difficulty. Whilst at meals the fork not being duly direct-
ed frequently fails to raise the morsel from the plate, which,
when selized, is with much difficulty conveyed to the mouth.

At this period the patient seldom experiences & suspension
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of the agitation of hie limbs. Commencing for instance in
one arm, the wearisome agitation is borne until beyond suf-
ferance, when by suddenly changing the posture it isg for a
time stopped in that 1limb, to commence, generally in less
than a minute, in one of the legs or in the arm of the other
side. Harasssed by thig tormenting around, the patient has
recourse to walking, a mode of exercise to which the suffer-
ers from this malady are in general psrtial, owing to theilr
attention being thereby somewhat diverted from their un-
pleagsant feelings, by the care and exertion required to in-
sure its safe performance,

But as the malady proceeds, even this temporary
mitigation of suffering from the agitation of the limbs is
denied. The propensity to lean forward becomesg invineible,
and the patient is thereby forced to step on the toes and fore
part of the feet, whilst the upper part of the body is thrown
so far forward as to render it difficult to avoid falling on
the face. 1In some cages, when this state of the malady is
attained, the patient can no longer exercise himself by walk-
ing in his usual manner, but is thrown on the toes and fore-
part of the feet; being, at the same time, irrestibly impel-
led to adopt unwillingly a running pace, In some cases it 1is
found necessary entirely to substitute running for walking
since otherwise the patient, on proceeding only a very few
paces, would inevitably fall,.

In this stage, the sleep becomes much disturbed.
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The tremulous motion of the limbs oceurs during sleep, and

augments until they awaken the patient, end frequently with

much agitation and alarm. The power of conveylng the food to
the mouth is at length so much impeded that he 1g obliged to
consent to be fed by others. The bowels, which had been sll
along torpid, now, in most casesg, demand stimulating medicines
of very considerable power; the expulsion of the faeces from
the rectum sometimes.requiring mechanical 21d, As the dis-
ease proceeds towards its last stage, the trunk isg almost
permanently bowed, the muscular power is more decidedly dim-
inished, and the tremulous agiltation becomes violent. The
patient walks now with great difficulty, and unable any long-
er to support himself with his stick, he dares not venture on
thig exercise, unless asgssigted by an attendant, who, walking
backwards before him, prevents his falling forwards, by the
pressure of his hands against the fore part of his shoulders.
Hig words are now scarcely intelligible, and he is not only
no longer able to feed himself but, when the food is conveyed
to the mouth, so much are the actions of the muscles of the
tongue, pharynx, impeded by impaired action anéd perpetual
agltation, that the food is with difficulty retained in the
mouth until mastlcated; and then as difficultly swallowed,
Hew also, from the same cause, another very unpleazsant cir-
cumstance occurs; the salliva fails of being directed to the
back part of the fauces, and hence is continually draining
from the mouth, mixed with particles of food, which he is no
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longer able to clear from the inside of the mouth.

Ag the debility increases, and the influence of
the will over the muscles fades away, the tremulous agitation
becomes more vehement, It now seldom leaves him for a mom-
ent, but even when exhausted nature seizes a small portion of
sleep, the motion becomes so violent so. not only to shake the
bed hangings, but even the floor and sashes of the room. The
chin is now almost immovesably bent down upon the sternum.

The slops with which he is attempted to be fed, with the sal-
iva, are continually trickling from the mouth. The power of
articulation is lost. The urine and faeces are passed invol-
untarily; and at the last constant sleepiness, with slight
delirium, and other marks of exireme exhaustion, announce the
wished-for release" (74).

The symptoms may follow a varlety of pathologile
lesions primary atrophy, senile atrophy, degeneration,
arteriosclerotic changes in the corpora striata, with second-
ary involvement of the cells or fibers of the striopallidal
systems; slso inflammatory and degeneratlve lesions, epidemic
encephalitis, syphilis and tumors having this localization,

The three cardinal Symptoms of thie condition are
paralysis, rigidity and tremor, The great variaztion in the
c¢linical picture is dependent upon the distribution, the ex-
tent of involvement, and the degree in which these fundrmental
symptoms are present., In the common form of the disease, all

three symptoms are usually present in combination, In other




-35.
cases, especially in the earlier gtage, one symptom may dome-
inate the clinical plcture or even be present alone and
speclal clinical types are, therefore, recognlzed.

The onset of the dilsease is ingidious, the progress
is very slow and gradual., The first symptom may be a tend-
ency to a fine glight rhythmical tremor of the hand or fingers.
This is at first slight and inconstant, but soon becomes per-
menent and 1is present even during rest., Associated with the
tremor are a pecullar weakness and a stiffness of the move-
ments of the fingers, The stiffnessg has a certain wax-like
gquality and interferes with the finer movements of the parts.
The tremor, weakness, and rigidity gradually inerease in
severity and eventually make their appearance in other mem-
bers. Usually, the leg on the same side is next involved,
giving a hemiplegic aspeét to the case, The tremor may be
the only sign or it may be assoclated with rigidity and
paralysis or one symptom may be the only sign of the disease,

(1) Tremor: the tremor type is due to the involve-
ment of the efferent striatal system, The tremor is fine and
rhythmical in character and ranges from four to seven vibra-
tions to the second: it persists during rest and i1s associat-
ed with a pecullar intercsseal posture of the hand and the
fingers, giving rise to the characteristic pill-rolling
movements of the older writers. Its most frequent site is
in the flexors and extensors, adductors and abductors of the

fingerg; the flexors and extensors, pronators and supinators
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of the hand. As a result, there 1is a characteristic pill-
rolling movement of the hand. The tremor is present at rest
and 1s momentarily lost by movement, to reappear (38).

It is most frequent in the upper extremities, es-
pecially the hands and fingers. One interesting feature of
the tremor is the maintenance of the same tempo in all the
parts affected, although 1its intensity may vary from time to
time under psychic stress or excitement., It usually stops
during muscular activity, and it practically ceasges during
sleep., As a rule, with the increase of weakness and the
rigidity, in the later period of the disease, the tremor also
lessens, but is usually still manifest in some portion of
the musculature, even in the advanced paralytic stage.

Dr. Stanley Cobb (23) has done a grest deal of ex-
perimentation on the tremor of paralysis agitans and has
reached the following conclusions egbout this tremor,

(1) The tremor of paralysis agitans is remarkably
constant, the average being 5.8 per second. Little varia-
tion 1s observed in any one case When re-eXamined months
later.

(2) The tremor of paralysis agitans gives a char-
acteristic electro-myogram, with large slow waves at the
time of muscular contraction and smaller, more frequent
waves between these tremor-like contractions,

(3) In young people the rate of the tremor may be

much more rapid.
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(4) Scopolamine may stop the tremor, but does not
seem to slow the rate when acting less completely.

(58) Various musecles in the same person show practic-
ally the same rate of tremor.

Dr. J. R. Hunt (47) holds that the rhythmical tremor
of the Parkingon type 1s one of the characteristic symptoms
resulting from loss of the globus pallidus mechanism. The
factors underlying the causation of the tremor are not definite-
1y known, It has Dbeen suggested by some observers that it is
a part of aﬁd dependent upon the degree of muscular rigidity
and to use the words of Hughlings Jackson "tremor is rigidity
spread thin, and rigidity is tremor run together",

Dr. Hunt suggests the possibility of an inhibitory
tremor center in the hypothalamic reglon which is under the
control of the globus pallidus mechanism, and when this 1is
diseased the center is released from control and the tremor
disturbance results. In this way one could explain gatisfact-
orily those cases of paralysis agitans with rigidity or tremor
alone,

Going still further in the cause of this tremor
Hunt ressons, as the striatal muscle fiber has a dual innerva-
tion and function, a correlating center or group of centers
for the control of these two systems 1s believed to exist.

One of these controls the anisotropic disk system (the large
anterior horn cell fibersg) which subserve the function of the

guick contraction or the twltch; the other controls the sarco-
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plasmotic substance (sympathetic fibers) and the more plastic
contraction of the muscle., The loss of the inhibitory in-
fluence of the motor cells of the corpus striatum in paralysis
agltans would release/these lower centers from control with
the static symptoms. The tremor follows the release of the
inhibitory mechanism governing the anisotropic disk system;
the rigidity follows the release of the center controlling
the sacroplasmotic substance of the muscle. The tremor of
paralysis agltans, therefore, should be regarded as an invol-
untary form of motor activity, not dependent on the rigidity
per se as was suggested by Hughlings Jackson, but produced by
loss of the inhibitory funections of the pallidal system on a
lower mechanism governing rhythmical movements of the aniso-
tropic disk system of the striated muscles (48).

(2) The rigidity begins locally and then graduslly
extends and becomes generalized. The hypertonicity of the
musculature is of a plastic quality. The plastiec quality of
the musculature is quite evident on making passive movements
of the extremities, which meet with a smooth, waxy resistance,
quite unlike the elastic quality of spastic musecle, Often there
is a tremor-like sensation of movement on passively flexing
and extending the elbow and is called cogwheel symptoms,. Tne
general rigldity gradually causes changes of facial expression,
posture and attitude, which are quite characteristic of the
disease. The face 1s masklike and without expression; al-

though the facial muscles may be voluntarily innervated, they
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fail to respond to emotional innervation. The attitude is
characterized by slight flexlon of the head, trunk, and both
upper and lower extremities. The fingers are held in the in-
terosseal position, with flexion of the basal and extension of
the distal phalanges. One curious feature of the disease is ' -
the so-called poverty of movement, Patients with this disease
will sit motlionless by the hour, and even the winking reflex
ls diminished.

In motility three types of movements are recognized;
reflex movements, automatic and associsted movements, and
isolated or dissoclated mevements of cortical origin, The
motor disturbance of paralysis agitans shows the paralysis to

o be limited to the automatic and assoclated movements of the
body. For thisg reason, those motor activitles which are
concerned with walking, running, sitting, rising from a2 sit-
ting posture, show most marked and early involvement.

It has been proven that both automatic and associat-
ed movements depend on some type of anatomic patterning in
the central nervous system., Allowing in full for the effects
of Pigidity, the grace of some of these movements 1s seriously
disturbed in Parkinsonism, while that of others is left rel-
atively untouched. Since the lesions of Parkinson's syndrome
are most constantly and frequently found in the cofpus striatum,
it seems almost inescapable that the perfect patterning of many
of the phylogenetic automatic associated movements is a striat-

e ed function, while that of the individusally acquired ones 1s &
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process of some other part of the brain, presumably some part
of the cortex.

(1) Attention is called to the existence of a
group of automatic assoclated movements that are individually
acquired, and that can be contrasted with those that are phylo-
genetically grounded.

(2) The latter group is seriously impaired in
Parkinson's syndrome, while the former may escape. Thus we
have added'evidence that both groups depend on some type of
anatomic patterning.

(3) Therefore, the rigidity alone cannot account
for the impairment of movement in Parkinsonism, and this
crgan shows that the patterning of phylogenetic automatie
agsociated movements is a striatal function.

(4) The patterning of the individually acquired
movements 1is presumsbly a funetion of some part of the cortex
(64).

In these movements the automatic and assoclated
activities of massive muscle groups are impaired and it is
only by great effort of will that the defect is overcone,

The facial expression is masklike, and the patients are not
able to show any emotions,

The purely reflex act of swallowing is not generalw
ly affected, even in the last stages of thé disease, and in
advanced cases, With complete anarthria and general rigidity,

s80lid and liquid nourishment may be taken without great dif-
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ficulty, by virtue of the purely reflex mechanism of degluti-
tion.

There ig a loss of muscle association in both upper
and lower extremities. In walking, for examplé, there ié a
failure of the agssoclatéd flexion thigh, knee and foot which
accompanies the normal act of stepping. Instead the foot
hangs as the knee 1is lifted, which adds to the slow dragging
movement and the shuffling gait which is characteristic of
the disease. The condition is often associated with a2 pe-
culiar tendency to festination which is charagterized by a
progressive acceleration of the step and a tendency to pitch-
ing forward of the body, so that the patient bresks into a
shuffling run and 1s only able to stop his precipitate pro-
gress by throwing himself against some object in his path.

In advanced cases the associstion mechanism is
completely lost; if the patient is pushed over while stand-
ing on a large mattress, the fall is passive and complete,
and occurs without any of those muscular attempts to break
the fall which are present in all other conditions of palsy.

The tendon reflexes in the early period of disease
are normal, or may be exaggerated., As the rigidity develops
the tendon jerks are usually diminished, but are never abol-
igshed. The Babinskl 1s never present and sensations are
normal.

The patient may carry a slight fever due to the

tremor and the fever is increased by muscular activity. The
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intelligence as a rule is not affected (49),

There are subjective sensations of heat, accompan-
ied by local flushings, especlally of the face and chest, by
local and general elevation of temperature; attacks of
slalerrhea, diarrhea, and outbreaks of sweat, which may or
may not coincide with the flughings just spoken of, do occur
(24).

There is marked slowness in all his motions. The
cranial nerves are usually normal and the sensibility is not
affected. Quite frequently the patient complains of pain and
sometimes early, before other manifestations, there isg a
pecullar drawing dull pain often found in the shoulder. It
may be the first sign of & beginning rigidity of the muscula-
ture. Another early sign of Parkinson's disease is the uneven
spacing of the outstretched fingers., '

A review of Juvenile forms shows that there are
certaln points of difference which distinguish them from the
presenile type. These are the early age of onset, the more
rapid progression of symptoms, the comparatively early invol-
vement of the bulbar museles, the rarity or perhaps absence
of the rigild form without tremor, and the infrequency of sub-
jective sensory symptoms, and the affection 1ls inelined to
progress more rapidly (47).

The rhythmical tremor of the hands which persists
during rest, the general muscular rigidity, tégether with the

abgsence of all signs of pyramidal tract involvement, the mask-




43
like expression, and the peculiar posture, also the loss of
certain automatic and associated movements are all important
gigns that make the dlagnosis fairly easy.

Before we discuss some of the problems of differential
diagnosis it would be perhaps interesting to see what Parkin-
gon (74) had to contend with during his era of medicine,

"Palsy, either consequent to compression of the
brain, or dependent on partial exhaustion of the energy of
that organ, may, when the palsied limbs become affected with
tremulous motions, be confounded with this disease. In those
cases the abolition or diminution of voluntary muscular action
takes place suddenly, the sense of feeling being sometimes
algo impaired. But in this disease, the diminution of the
infiluence of the will on the muscles comes on wWith exXtreme
slowness, is always accompanied, and even preceded, by agita-
tions of the affected part, and never by a lessened sense of
feeling. The dictates of the will are even, in the last
stages of fhe disease, conveyed to the muselesg, and the muscles
act on this imp@lse but their actions are pervertied.

Unless attentlion is palid to one circumstance, this
disease will be confounded with those species of passive
tremblings to which the term shaking palsies has frequently
been applied. Thege are tremor tremulenties, the trembling
conseqﬁent to indulgence in the drinking of spirituous liquors,
that which proceeds from immoderate employment of fea and

coffee; that which appears to dependent on advanced age; and
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‘all those tremblings which proceed from the various circum-
stances which induce a diminution of power in the nervous
system. But by attending to that cireumstance alone, which
has been already noted as characteristic of mere tremor, the
distinction will readily be made., If the trembling limb be
supported, and none of its muscles be called into action, the
trembling will cease, In the real shaking palsy the reverse
of this takes place, the agitation continues in full forece
whilet the limb is at rest and unemployed, and even is some-
times diminished by calling the muscles into employment".

Often times in chronie Parkinsonism it is nice to
know if we are dealing with an encephalitie, or the genuine,
gso-called idiopathie paralysis agitans. Of course past history
is the important thing but often we do not get any history of
preceeding encephalitis. The difficulty 1is especially great
in persons who have reached an age at which cerebral arterio-
gsclerosis may be expected, and who, in addition, give a hist-
ory of an infection of the upper respiratory traet, or grip
preceding the onset of the syndrome,

Hall mentioned the following characteristic of
Parkinsonism due to encephalitis: typical "pill-rolling!
tremor is absent or minimal; tremor may be absent no matter
how general the rigidity 1s; whereas in so-called idliopathic
paralysis agitans it 1is not unusual for one extremity or one
side of the body to affected at first and, as a rule, for the

condition to extend falrly soon; In encephalitis cases, as the
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years go on such extension does not occur, muscular jerkings,
lethargy, pupillary signs, great restlessness, spasmotic fixa-
tion of the jaws, nystagmus and disturbances in ocular con-
vergence are more common than in the 1ldiopathic cases; the
fixed faciles develops much more slowly and later in the en-
cephalitic than in the idiopathic caseg; in the encephalitie
cagses the Parkinsonian syndrome may remain stationary and
even improve; such 1is never the case in the 1diopathie type.
From their observations the encephalitic type 1is characterized
by a fairly acute onset of symptoms and signs of Parkinsonism
that ig within two or three days affer the acute onset of the
encephalitis, Another diagnostic feature of encephalitic
Parkinsonlism 1g a diurnal variation in the patient's motor
activities. Sleep disturbances in the nature of a "reversal
of sleep" and various disorders of breathing, such as grunt-
ing, hyperpnesa, dyspnea, and all sorts of resgpiratory tics
are also never observed in genuine paralysis agitans.

The arteriosclerotic Parkinsonism occurs in persons
with evidence of peripheral and retinal srteriosclerosis, and
the symptoms generally appear later in 1life than in the 1dio-
pathic type. A‘history of previous vascular accidents seems
to be fairly common. Comparatively speaking, the progress of
the diseasge is more rapid in ariteriosclerotic, than in idio-
pathic Parkinsonism, and it may advance by a series of sudden
exacerbations due to repeated apoplectiform insults, But

while it seems rather simple it is very hard to make the
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disgnosis in many of these cases (56).

Multiple sclerosis in its cerebellar form very close-
ly resembles paralysis agitans, and which may be distinguished
by the treﬁor occurring only upon movement, being wider in
range and more irregular than in psralysis agitans, though in-
tention tremor may occur early in paralysls agitans., Multiple
sclerosis rarely commences after 40, paralysis agitans rarely
before 30. Hultliple sclerosis is usually accompanlied with
nystagmus, loss of abdominal reflexes and slight optic nerve
atrophy, with pallor of the temporal half of the disecs.

Senile tremor is recognized by a fine tremor of
limbs and head (the latter being rarely involved in paralysis
agitans, and then late in the course of the digease), the
tremor being finer than in paralysis agitans, and affects the
head early, involves both extremities about the same time and
is unassociated with rigidity (13).

Dr. M. Moyer (72) thinks he has found a very import-
ant diagnostic sign for the malady. The extremities often
gshow a certain sign that is elicited by the examiner grasping
the wrist with one hand and steadying the arm with the other,
above the elbow, Rapld flexion and extension of the arm is
made, Insteazd of an even movement without resistance, one,
two or perhaps three slight hinderances to the movement are
experienced by the hands of the examiner, whioh‘communieates
to the hands of the examiner a Jgrky feeling. This seems to

be a rather early symptom,
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Thus we see that the diagnosis of this disease is
hardly ever in doubt, the tremor is so characteristic, the
facies, the paralysis, rigidity, onset, absence of positive
1aboratory‘findings, lead to little difficulty in sustaining
the diagnosis, |

The disease is very slowly progressive, especially
in the adult forms. The finer movements of the hands are
usually affected quite early by the tremor and rigidity, in
late stages the patient may even be bedridden as the rigidity
sets in, the tremor diminishes. Death is usually caused by
some intercurrent disease,

The affection is organic and incurable, and the
most that can be hoped for 1s an arrest of the progress of
the disease, and gsome glight amelioration of the distressing
tremor, weakness, and general digability. The course is us-
ually very slow, in gsome instances, long intervals may occur
during which the disease makes 1little progress, but sooner or
later there ig a recrudescence and the progressive course con-
tinueg., Death resulis, not from the dlsease itself, but from
a general reduction of the physical strength and vitality.

But Dr. D, 8. Booth looks upon the prognosis in a
little different light. "While it 1s true that the results
uesually obtained are not encouraging, we belieye it largely
due to the faect that treatment is ordinarily not sought or
given uhtil late in the course of the disgease, and owing

largely to medical nihilism, the treatment is nelther system-
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atic or intensive. Certainly degenerated organs or tissues
cannot, with our present knowledge, be regenerated, but it
appears that the degeneration may possibly be arrested, =z has
been demonstrated in locomotor ataxia, so that if treatment be

instituted early, a clinical cure may be possible.”
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IV. ETIOLOGY AND TREATMENT

In this paper so far we have told how accurately
Parkinson described this syndrome., But it is in the field
of etiology that we find he had most peculliar ideas, but this
should not be consldered very strange in the light of the
scientifie knowledge at that time,

"The great degree of mobility in that portion of
the spine which is formed by the superior cervical vertebrae
must render it and the contained paris liable to injury from
sudden distortions. Hence therefore may proceed inflammation
of quicker or of slower progress, disease of the vertebree,
derangement of structure in the medulles, or in 1ts membranes,
thickening or even ulceration of the theca, effusion of fluids.

But in no case which has been noticed, has the
patient recellected receiving any injury of this kind, or any
fixed pain in early 1life in these parts, which might have led
to the opihion that the foundation for this malady has been
thus leid. Whilst one has attributed this affliction to in-
dulgence in spirituous ligquors, snd another to long lying on
the damp ground; the others have been unable to suggest any
circumstance whatever, which, in their opinion, could be con-
sidered as having gilven origin, or disposed, to the calamity
under which they suffered! 1In a series of cases reviewed by
Parkinson he seems to think that rheumatic conditions are
found in the great majority of the patients (74).

Then for over fifty years men took more or less
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for granted the work of Parkinson and did not speculzate on
the cause of this disease, but in 1893 Dr. Dana (26) brought
forth his theory. Dana says "My own theory and belief are
that paralysis agltans is due to a toxin, microbic or humoral;
that this toxin circulating in the blood has an especial af-
finity for certalin areas of the spinal cord and medulla ob-
longata and to a less extent of the peripheral nerves. This
toxin, while at first simply of an irritating kind, such as
leads to tremors, pains and vasomotor disturbances, eventual-
ly destroys some of the parts which it at first irritates,
and thus we find in the later stages of the disease a de-
struction and atrophy of nerve fibers and nerve-cell processg~
es, The source of this toxin is not known.,"

Men began to wonder about the source of this toxin
and it was suggésted by Lundborg, of Stockholm, in 1904, and
by Berkeley (7) independently in 1905, that chronic dyscrasia
or insufficiency of the parathyroid gland, is quite possibly
the cause of the disease, but it seems even more plausible
that other glands are either primarily or even secondarily
involved. It has been noted that the parathyroid glands (1)
exert a control upon calcium metabolism and (2) have an anti-
toxic action, the chief purpose of which have a predilection

for nervous tissue; from which the possible invelvement of

‘these glands in paralysis agitans as well as in other dlseases

of the nervous system become apparent.

Paralysis agitans has all the marks of a chronie
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chemical poisoning. The symptoms following parathyroidectomy
are remarkably like those of paralysis agitane. In certain
stages of illness a parathyroidectomized rabbit has propulsion,
tremors, rigidity and salivation as pérfectly as these signs
ever appear 1in Parkinson's disease., Algo in exophthalmic
goitre and in myxedema péralysis agitans has not infrequent-
ly occurred as a complicatlion or sequela, and it 18 by no
means too wild a suggestion that the diseased thyroid has
damaged the adjacent glands by contiguity of tissue. On
autopsy of paralysis agitans patients they often find para-
thyroid pathology. Often the response to parathyroid therapy
is very gratifying (6) (7) (8) (9) (10) (11) (12) (36).

Subsequently another group of men began to think
that the seat of the pathology was in the muscle spindles,
and they developed two theories as to the cause of this
trouble. (1) There may be a primary degeneration of the
muscles themselves, beginning in a musele frequently after
gsome local exelting cause; it gradually progresses from part
to part. (2) A gecond hypothesis is that there is a toxin
circulating in the body which causes these changes in the
museles, This toxin may be an actual one, or it may be some
deranged hormone or from some pathology in the paréthyfoid
gland that is so frequently seen (19).

The question, too, has been ralsed whether, in a
syndrome such as hepatolenticular degeneration, the disease

of the liver causes the changes in the brain or, conversely,
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the involvement of the striatum leads to secondary disturb-
ances in the liver,

The speculation is also Justified as to whether the
tremor of hyperthyroidism 1is not in effect the result of
secondary changes in the stristum., In view of all this, the
question now arises wheﬁher exophthalmic goitre may not in
some way be the result of some altered physiologic or path-
ologiec change of the hypothalamic vegetative centers. The
proximity of these structures to the regions affected in
paralysis agitans and the occurrence of hyperthyroidism with
Parkinsonism in two cases in which the one syndrome preceeded
the other may possgibly furnish clinical confirmation of these
theoretical views, But it may be just an accidental associa-
tion, because it is not found in all cases. But considering
all this, the question still remains unanswered whether actual
e¥ophthalmic goitre can be caused by involvement of those
centers., Very often the goitre preceeds the paralysis agitans
by a number of years (91).

While in recent years the idea of parathyroid re-
lationship has been losing ground, other ideas have been be-
coming more firmly grounded and today the modern ideaz is that
it is a combination of a number of conditions. There is no
recognized specific cause of the disease, It belongs essential-
ly to the degenerative period of 1life or the period of senility,
and occursg most frequently in the fifth édecennium and next in

the fortles., DBefore the present appearance of epidemic en-




PN

-53-

cephalltis cases of paralysis agitans below forty years of
age were very uncommon, Willige, in 1911, was able to col-
lect only about 20 such cases from the literature up to that
date and of these, the earliest age of onset was 18 to 20
years (41). But juvenile, presenile and senile types are
recognized.

It is sbout twice as frequent in men zsg in women
and is sometimes hereditary. Heredity findinge zre not sig-
nificant except in the form of "neuropathic heredity" in a-
bout 25 per cent of the cases, The juvenile form not infre-
quently displays a familial incidence., It is, however, in-
teresting to note the consanguinity of the parents, which is
gso frequently encountered in other system and degenerative
affections of the central nervous system may play its part
also (22).

Out of the nervous céses in the New York Medical
Hogpital 1.3 per cent had paralysis agitans., All races of
men appear susceptible, even a case has been reported in a
negro, at last proving this race not immune. It is found
most often in Irish people; it may be that the Irish, being
a very emotional race, are more vulnerable to the attributed
exciting causes of paralysis; shock, anxiety, worry, depres-
gion, ete, It seems to be as much environmental &8 inherent,
Occupation does not seem to play such an important part, It
has been frequently stated that acute and chronic diseases

of various kinds have a predispeéing influence to the occur-
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rence of paralysis agitans.

Among apparent predisposing or exciting csuses may
be mentioned depressing emotions, physical exhaustlon, and
injuries. A slight injury to an arm or leg has sometimes pre-
ceded the tremor, but in such cases the relation of cauge and
effect is very doubtful. Acute infections have sometimes
preceded the onset of the disease, and this is also true of
syphilis.

Primary paralysis agitans is preceeded by atrophic
and degenerative changes in the large cell efferent system of
the corpus striatum. The chief factors inducing such changes
are an inherent blologiec inferiority of degeneration, especial-
ly those of senility. In primary paralysis agitans the cellu-
lar changes are those of primary atrophy; and are of the game
pathologic nature as those of primary lateral sclerosis,

Secondary paralysis agitans from involvement of
these neurons 1is more common than the primary form of the dis-
ease, Inflammatory (encephalitis) and vascular lesions
(thrombosis, hemorrhage) are the common causes of the second-
ary form. Toxie degenerative procesées due to manganese,
carbon monoxide or other toxins, and neoplastic involvement
of the ecorpus striatum also eccur (49) (38).

'This brief review of the etiology of paralysis
agitans shows that ﬁhe most important factors are age, sex,
mationallity, morallty, violent emotions, especially depression,

direct and indirect heredity, and infectlious disease.




s

R,

“55-

We have already shown the rather peculiar idea
that Parkinson has as to the location of the pathology, and
in view of this it 1s not surprising the line of therapy that
he advocated. "All that has been ventured to assume here,
hag been that the digsease depends on a disordered gtate of
that part of the medulla which i1s contained in the cervical
vertebrae., But of what nature that morbid change is and
whether originating in the medulla itself, in its membrane,
or in the containing theca, is, at present, the subject of
doudbt and conjecture, But although, at present, uninformed
as to the precise nature of the disease, still it ought not
to be considered as one against which there exists no count-
ervalling remedy. It ie to be hoped that a remedy will be
found that will be of use in stopping the progress of the dis-
ease process., At this time the medical men assumed the
symptoms were due to irritation of the coverings of the med-
ulla, resulting 1in pressure symptoms. In such a case then,
at whatever period of the disease it might be proposed to at-
tempt the cure, blood should be first taken from the upper
part of the neck, unless contra-indicated by any particular
circumstance, After which vesicotories should be applied to
the same part, and a purulent discharge obtained by appropri-
ate use of the sabine liniment, having recourse to the ap-
plication of a fresh blister, when from the diminutlion of
the discharging surface, pus 1s not secreted in a sufficient

guantity. Should the blisters be found too inconvenient, or
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a sufficient quantity of discharge not be obtained thereby,
an lissue of at least an inch and a half in length might be
established on each slde of the vertebral column in its su-
perior part., These, it is presumed, would be best formed
with caustic, and kept open with any proper substance ag
cork, ete.

It is obvious that the chance of obtaining relief
will depend in a great measure on the period at which the’
means are employed, as in every other disease, so here, the
earlier the remedies are resorted to, the greater will be the
probability of success. As slow as is the progress of the
disease, so slow in all probability must be the period of
the return to health,

But it seems ag if there existed reason for hoping
for more, For supposing change of structure to have taken
place, it is extremely probable that this change may be mere-
ly increase in mass or volume by interstitial addition, the
consequence of increased action in the minute vessels of the
part. In that case, should the instituting of a purulent
discharge, in a meighboring part, act in the manner which we
would presume it may, should it by keeping up a constant dis-
charge, not merely alter the determination, but diminish the
inordinate action of the vessels in the disezsed part: and at
the same time exclte the absorbents to such inecreasgsed zction
as may remove the added matter; there will exist strong ground

for hope, that a happy, though slow restoration to health, may
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be obtained.

The weakened powers of the muscles in the affected
parts 1s so prominent a symptom as to be very liable to mis-
lead the inattentive, who may regard the disease as a mere
consequence of constitutional debility. If this notion be
pursued, and tonic medicines and highly nutritious diet be
directed, no benefit is likely to be thus obtalned; since the
disease depends not on general weakness, but merely on the
Interruption of the flow of the nervous influence to the af-
fected parts.

Although unable to trace the connection by which a
disordered state of the stomach and bowels may induce a mor-
bid actlion in a part of the medulla spinalis, yet taught by
the instruction of Mr. Abernethy, little hesitation need be
employed before we determlne on the probability of such occur-
rence"(74).

| Since 1812, the treatment of paralysis zgitans has
been rather faddish, as seems to be medicine in general.
Whenever z new drug or idea was brought forth, someone had
to try it on paralysis sgitans., Thus all sorts of galvanic
apparatus and electrical stimulators have been used., Then
the endocrines have all been tried one by one, with no availl,
But out of all this vast amount of experimentation we have
found a few symptomatic alds at least,

Ag the disease 1s a degenerative atrophy of certaln

central neurons of the brain, the treatment is eseentially
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symptomatlie and tonic, There is no known specific or curative
agent. Although incurable, much can be done to ameliorate the
condition and relieve distregs. All possible messures should
be taken to improve the genersl health and strength. The en-
vironment should be as quiet as possible, as these patients
are very susceptible to the least excitement or stress, and
their symptoms are exaggerated,

The characteristlic mental depression sheuld be met
by encouragement and the assurance of relief, since the mental
attitude has much to do with the result. The patient should
be guarded against cold and so far as possible from emotional
disturbances and mental and physical strain, Some men feel
that constant motion 1s better for these patients., Hot or
cold baths are to be used according to the likes or dislikes
of the patient., Ligquor, tobacco, tea and coffee should be
used very moderately, if at all (13).

Mgssage, passive movements, and mild gymnestic ex-
ercises are helpful when given by a skilled attendant. Eleetrdc
baths and general vibratory massage tend to reduce stiffness
and counteract the development of deforming postures. Tremor
may be helped by the use of galvanic current according to the
work of Reynolds (81).

swift (87) shows that with slow moving exercises
teken for fifteen minutes three times daily benefited the
patients and resulted in (1) a general constant relief of

bad feelings, (2) occasionslly an hour of complete relief
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from all distressing symptoms, and (3) a quickly gained re-
pose into skeep on retiring. The treatment, though giving
marked relief from intense suffering even to the point of
recovering normal conditicns for hours at a time, proves no
cure, and the symptoms all returned when the exercises were
omitted, but they showed improvement again when resumed, and
also ageain gave relief.

In the idiopathic and post-encephalitic paralysis
agitans the tremor in the hands may be very vieoclent. This
can be greatly reduced in many cases by overstretching a group
of muscles such as the flexors of the wrist., The slight dis-
comfort of the splint 1is greatly outweighed by'the relief
gained from a greatly reduced tremor (20).

There are three drugs that seem to be of value, give
ing symptomatic relief; they are atropine, hyoscine and
stramonium, There are other drugs which in the hands of the
experimenter give excellent results but for others the results
are very disappointing.

The first of these drugg is bulboeapnin, worked on
by De Jong (28) of Amgterdam. He demonstrated that the tremor
of paralysis agitans may be controlled by the use of bulbo-
capnin, Bulbocapnin is one of the eleven alkaloids from the
larkspur (corydalis cava). This drug was used, according to
Peters, as early as 1525. At that time 1t was recommended for
diseases of the head and nerves and for trembling of the limbs.

By administering doses of 200 mg. of bulbocapnin subcutaneousg-
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ly, they found it stopped the tremor of parslysls agitans.
The duration of its effect when given subcutaneously is from
three to six hours. De Jong has given it to pstients over a
period of several months, with no untoward effect, and has
not found it to be cumulative. However, the treatment is
palliative but not curative (68).

Dr., Grinker (38) commenting on this drug says "A
drug which has been used experimentally, producing peculiar.
rigidity in animals, is known as bulbocapnin. At one time,
it was considered possible to use this drug to decrease the
extrapyramidal tremor, but it has not worked out clinically.
From the use of larger quantities, a very disagreeable in-
crease in rigidity occurs."”

Ag we have shown many men s8till contend that there
is a definite relationship betwesn parathyrold pathology and
paralysis agitans. Using this as a basis they have divided
therapy along two lines, Madlener (65) and Kuhl (58) have
both implanted parathyroid glands from cattle into the
muscles of the paralysis agitans patients. These men think
they have seen some improvement but in the hands of others
the results have been very disappointing.

Working on the same theory but on a different meth-
od of therapy, Dr. Wm. Berkeley (7) (8) (9) (10) (11) (12},
by the administration of the parathyrold extract has reported
very good results. The dose by the mouth is one capsule

(oneufiftieth grain of parathyroid extract in milk suger)
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two to six times a day. The hypodermic solution is given in
doses of one or two mils once or twice a day.

The benefits of treatment usually appear slowly.,
They consist in diminished rigidity, shaking relieved or ar-
rested, restlessness abolished. There seems to be no contra-
indications and there seems to be only a few toxlc effects
only if the dose 1is pushed too rapidly and then tremor is
increased.

Improvement is often noticed in two weeks, very
generally in two or three months; and it should continue for
a few months more. After this the remedy should be indefinite-
ly econtinued, but’ in smaller doses Jjust enough to maintain
the benefits already secured.

Eising reported good results in one case by the use
of irradisted ergosterol. Calcium metabolism is known to
play an 1mportant role in Parkinson's disease and to exert
its action in some way through the éctivity of the parathryoids.
Irradiated ergosterol is thought in some manner to stabilize
calcium metabolism and would offer a sound rationale for its
uge in Parkingonism (30).

Case of chronic encephalitis showing the Parkinson-
lan syndrome has been successfully treated by the injections
of the dye trypan blue. The effects seem to be marked, and
the tremor and rigidity are helped a2 great deal. This dye is
supposed to be of value in the acute cases preventing the

chronic complications (60).
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It is in the relief of the common symptoms of in-
creased muscular tone and tremor that treatment has so far
been most successful., The slowness or poverty of movement to
which the disease gives rise can in most cases, and to a cer-
taln etent, be made less by the action of one particular
group of alkaloids, the atropine serles.

The three members of the group which are most com-
monly used are atropine, hyoscine and stramonium. Each of
these has its advantages and its drawbacks, Each, if pre-
scribed in sufficiently large doses, 1s capable in certain
cages of producing 1mmediate effects as dramatic in character
as any seen in medicine, Moreover, these effects can be maine-
tained for long periods provided the treatment 1is continued.

During recent years a method of treatment by atropine,
which was originally advocated by Kleemaniin Germany, has been
widely adopted ih various countries, The method consists in
ascertalning the maximasl dose of atropine that causes improvee
ment, This 1s found by a daily graduated increase of dose,.
When such increase yields no further benefit the dose 1is
similarly decreased day by day until the return of the symp-
toms shows that the dose is too small, A dose slightly high-
er than this 1ls then chosen as the optimal dose for that
patient, and it is continued at that amount daily,.

The patient should be in bed during the estimation
of the optimal dose. A soluticn of atropine sulphate in

distilled water (% to % per cent) is used, and is given oral-
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ly. One should wateh very carefully for signs of bladder
and abdominal distension:;when these symptoms occur one should
temporarily discontinue the drug.

In many cases, even the most severe, quite marked
improvement takeg place. ©Speech, which for some time has
been almost an inaudible whisper, becomes easlily heard. Gen-
eral movements of the body and limbs become more free, and in
some 1nstances patients who had been a2lmost totally depend-
ent become almost independent. In some cases with troublesome
sialorrhea the relief secured 1s usually considerable. In
some cases there has also been improvement in the tremor
(43).

For the tremor hyoscine is to be recommended in
doses of 1/200 to 1/100 grains twice or three times daily.
Others say that this drug has little effect on the tremor but
that it does have some value in combatting the rigidity.

Carmichael and Green and Hurst (51) proved that
stramonium, which contalns atropine and hyoscgamine, and they
found that the mental as well as the physical condition of
the patients showed great improvement, The drug can be given
in doses as high as 45 to 60 mms. of the tincture three times
a day. Also very often pilocarpine is combined with either
hyoscine or stramonium;vthis makes possible the giving of
larger doses without the undesirable effects.

Hurst begins by giving the patient 10 mm. of tinct-

ure of stramonium in half an ounce of water on waking, after
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lunch, and after tea, If the stiffness causes disturbed
nights by preventing the patient from turning over in bed,
an extra dose is given before going to sleep. One drachm
is added to each of the three doses of the mixture on alter-
nate days, so that in €ight days the total dose is doubled.
The gradual increase in the dose 1s continued until the patient
begins to complaih of unpleasant dryness of the mouth or par-
alysis of accomodation. Piloecarpine nitrate grains 1/10 is
then added to the latest dose of stramonium and the mixture is
prescribed 1n half an ounce of water. One drachm is again add-
ed to each of the three doses of the mixture on alternate days
until sufficeient relief is obtalned or slight toxic symptoms
appear; by this time the dose 1s generally at least 60 mm, of
tineture of stramonium, with perhaps 2/5 grains of pilocarpine
nitrate, Finally a prescription 1is given for the full dose
of stramonium and pilocarpine in a single half-ounce of water,
The use of clitrous fruits or candy offsets.the dryness of the
mouth. With the drug most men obtain the following results:
(1) relief from the muscular tonus, (2) relief from the mental
retardation, (3) lessening or at least relief from the tremor,
(4) excessive salivation is relieved, (5) the masked faciles
and stare are rarely changed, although there may be a distinet
change in countenance, conveying a more Optiﬁistic gtate of
mind (51) (66) (15) (13) (44) (69).

In addition to make these people more restful and

calm at night, bromides, luminal, cannabis indieca, veronzl,
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are of definite value. Thus we gee that while we have no
specific treatment for this condition we do have many very
good symptomatic drugs that are of very definite value., But
paralysis agitans still remains the "sphinx" of neurology,
both ag regards cause and the specific line of treatment to

be used.
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