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A Short Sketch of the Ristosy of Progressive Muscular Atrophy
of Myelopathic origin.

The sub.ieiCt of Progressive Muscular Atrophy has been" a
fruitful source of discussion amongst Neurologists since the
middle of the present century when Cruveilhier, Aran and
Duebenne first described it. At intervals during that time
many clinical and anatomical observations h axle be en recorded
and these, aided to a certain extent by the results of such
physiological experiments as those of Yeo and Perrier, have
been the means of considerably subdividing what was originally
an apparently homogeneous group.

Under the head of Progressive Muscular Atrophy was in¬
cluded a number of forms having the common characteristic of
Atrophy but due to various causes.

Cases of the disease were published by some of the older
writers, as Oool§e(*l), Abercrombie (2), Bell (3), Parry (4),
and Dubois (5), but it was not till H84-9 that it became recog¬
nised as a distinct type of disease". Duchenne (6)*; gave the
first systematic account in 1849, Aran's (7) Memoir followed in
1850, and three years later Cruveilhier (8)f. read a paper upon it
before the Academie de Medicine. The latter however had describ¬

ed it in his lectures for sevefltfyears.
There at once arose considerable difference of opinion as. to

the Morbid Anatomy and Pathology of the disease. Cruveilhier (9)ft
found no disease of the cord in his first autopsy, as he expected,
but in 1853 he found the anterior roots of the spinal cord consider-'

*Dacherme- Atrophie Museulaire avee transformation graisseuse
Memoires de 1'Academie du sciences 184S.

fCruveilhier- "Sup la Paralysie Museulaire Progressive
'i f Ci-w v.si aier. atrophi Que. " Arch. Gem. de Med. 1855.
ff Cr a ve ilftier-Loe oit.
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ably atrophied-and similar changes nave been described by Reads (10)
Pumenil (11), Ohareot and Joffroy (12). The anterior nerve roots

however, have been found normal by Clark (15) Fromman (14) and others
so. that we must look upon this as secondary, and not the essential
Morbid alteration as Cruveilbier supposed..

Duehenne then concluded from, this inconstancy that the disease
was one primarily of the affected muscles and this opinion was shar-'l
ed amongst others by Aran and Vircbow and even as late 1187.3
Frledrieh "-.frclf (TV*, in an able monograph strenuously defended the

myopathic origin of the disease. He.considers the disease to be a

primary chronic-myositis^ the wi-tra muscular- nerves being seeo.ndar-'
ily implicated and that there is an ascending neuritis] but a fatal
objection to this theory is that we may have the most advanced Atro¬
phy in muscles with the peripheral nerves and anterior nerve roots
normal; moreover the ascending neuritis has not been shown to ex¬
ist. However, when we come to speak of .the Myopathies it will be
seen that there is some justification for the view maintained by.
Friedri^ta.

The theory that the- disease was due to a lesion of the §pjp|-!
thetic-was advanced in 1854 by Schneevogt (17) who found it diseas¬
ed in a case examined by him. Jaceond and Dumenil, also .found it
affected but Hayem, Vulpian and Charsot have found the Sympathetic
perfectly healthy, and, therefore, the Pathogeny of Progressive-
Muscular Atrophy cannot be explained by a lesion of this part of the
nervous system.

'We now come to the last theory given forth as the cause of the
disease.

Valentiner in 1855, Schneevogt and Fromman had observed chan¬
ges in the upper part of the Spinal cord but Luys (17)t was the first
to demonstrate the morbid changes in the grey substance. His pa¬
tient with advanced atrophy of the muscles of the left hand and
forearm having died, there were found in the grey substance^of the
capillary vessels and thickening of their walls-a large number of
the ganglion cells of the anterior cornua had disappeared in the

*Fr i edr i ch-'fOeber Progr.. Musfcela trophic." Berlin 1875.

f.Luys- KGac. Med «fe Paris No. 52. I860.



part of the cord affected and were replaced by granular masses.
The degeneration affected chiefly the left anterior eornu, corres¬

ponding: with the seat of the muscular atrophy. The left anterior
nerve roots were also atrophied.

Lockbard Clarke, in 1881 and 63 (18) described the existence
of atrophy of the cells in the anterior cornua in three eases.

HayKen reported the result of-the Examination of the cord'in another
ease. These observations were confirmed by similar ones from ex¬

aminations made by Chareot and Joffroy (18), Duehsnne and Joffroy (20)
jVevost and David (21), Pierret and Prosier (22). Chareot in parti-'
cular was a strong supporter of the spinal origin of the disease;
and chronic degeneration of the anterior horns of the ■ gren matter
with destruction of the ganglion cells was laid down as the essential
cause.

In support of this view we have the constancy of the changes
in the ganglion cells and the fact that acute lesions-of the anterior
horns of the grey matter will cause atrophy of the muscles.

Associated with this -degeneration of the cells we have a

degeneration of the white matter, indeed. Schultzs (34) expresses
the opinion that only two autopsies (those of Chareot and Goto-'
bault, and Pierret and Troisier) are as yet recorded where this-
was not the case. Sowers (35)* says that he has not met with a

single case of Progressive Muscular Atrophy in which the pyramidal
tracts were unaffected and that such cases are extremely rare;-
but that one has been published by Strumpell. Dr Leach published
two eases in which were will marked changes in the motor ganglia
and sclerosis of the lateral columns of the cord. Thus we have

established a Myelopathic type of Progressive Muscular Atrophy of
which, the thenar is the most common form, that is, the- atrophy com-'
mencing in the small muscles of the hand, the thenar and hypothenar
particularly. We may however have irregular forms in which the atro¬

phy begins in other muscles such as those of the shoulder, serratus
magnus, the arm and neck muscles.

The commencement of the disease in the small band muscles has
been elucidated by the experiments of ProcessorsFerrier and Yeo-f on

monkeys which show that the small hand muscles are connected
♦Cowers "Nervous System 1892.

f.Ferrier and. Ye®. Pros Roy Soc 1881.
"Localisation Atrophic Paralysis." Braia 1881,



with centres in the dorsal cord at about the level of the second

dorsal roots. The other features of the disease are:-'

(a) the progression of the wasting to the rest of the limb, to th
muscles of the trunk and lower extremities.

(b) the onset of the disease after twenty one

(c) presence of fibrillary twitehings
(d) certain contractures giving rise to the well known claw shap¬

ed hand

(e) diminution of faradic irritability in proportion to the wast¬
ing the late develops merit of the reaction of degeneration.

(f) the slight tendency to heredity.
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Progressive Muscular Atropby

_o_f

Myopathic Origin

All the fortes of Progressive Musealar Atrophy came to be included
under the Myelopathies; but the investigations of the last ten years
have been the means of separating from that group a large class of
cases clinically resembling but pathologically distinct from them.

This is the class of atrophies in which the seat of the disease
lies solely in the muscles themselves, which is independent of all
lesion in the nervous system, central or peripheral, and to which
the names of Myopathic Atrophies, Muscular Dystrophies and, in this
country, Idiopathic Muscular Atrophies have been applied.

One of the earliest recognised forms of progressive muscular
atrophy of Myopathic origin is the well known Pseudo-hybertropbic muscu¬
lar paralysis. Cases of what we know to be examples of this disease
were described by^older writers. It was .first- described by Greisin-' ;
ger but Duchenne (26) was the first to thoroughly investigate the na¬
ture of the disease and to consider it as a pure myopathy.

A series of cases was published by Me-ryon (27) and Oppea-heimer
and they considered it identical with "Progressive muscular atrophy"-.

!? riled rich as already stated, judging from the results of his
autopsies, looked upon all forms of progressive muscular atrophy as of ]
Myopathic origin, and regarded the Pseudo-bypertrophie paralysis
as identical with it, and his view was to a certain extent just-i
ified when in 1885, Erb, (28) described at the congress ft Fri-'
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bourg, his variety under the name of .fthe "Juvenile fore" of

Progressive Muscular Atrophy, based upon the clinical observa¬
tions of £3 cases, and since proved by the autopsies of Schultze
and others to be apparently unconnected with any lesion of the
nervous system.

Another variety recognised by Landouzy and Bege'rine (28)*
in 1835 as a purs myopathy is that described by Duchenne (50) in
185*5 as the "Infantile Form of Progressive Muscular Atrophy® so eall-'j
ed because it always begins in early childhood with affection of the
muscles of the face. Landouzy in 1874 recorded the cases of two
brothers suffering from the disease and was able to watch the cases
for a period of ten years. This observer along with De'je'rine show*-'
sd that in this disease there exists a simple Atrophy of Muscles and
not an Atrophy of Myelopathic origin as Duebenne believed. The
first observation of Progressive Muscular Atrophy with patticipation
of the muscles of the face is really due to Cruveilhier (31) who in
1853 described the iase of Legtand, sas4 the autopsy on his body shows-!
ing the nervous system, both central and peripheral, to be intact.

Rsmak (32) Mossdorf (33) Troisier and Ciuinon (34) Marie and Guis—
- nonf and others have recorded cases of this disease.

Leyden (35) proposes another clinical variety under the head of
"Hereditary Progressive Muscular Atrophy" to which he assigns the
following characteristics:-
(a) Invariable heredity
Ob) Commencement in early childhood, in the muscles of the lower ex¬

tremities and the back

(e) Male sex chiefly affected
(d) Hypertrophy of the muscles of the calf and sometimes of other

Muscular groups.
Mobius reunites this hereditary form to the pseudo-hypsrtro-

*1.andouzy and Dejerine- Rev. de Med. 1886

f, Marie and Guinon Rev. de Med. 1885.



pbio form to the pseudo-hypertrophic form of which it is only a

variety and thus became established the Leydsn-Mobius type.
As however, heredity is an important feature in pseudo-hyper-'

trophic paralysis, Srb's for® and the peroneal type of Atrophy to be
mentioned later;— and as we may have undoubted examples of these varie¬
ties commencing in the lower extremities, another variety can hardly
be established on these grounds.
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Account of Two Oases Of Myopathic Atrophy, -Occurring In The Author's
Practice, With Family History.

— ef)0 :—'

Before proceeding to give a more detailed description of the varieties
of Myopathy, I propose to narrate the family history of two cases which
©n mv opinion belong: to the group of Myopathia

The family history goes back to the great Grandfather, whom the fa¬
ther •of' my patients distinctly remembers, stating that "he had a with-'
ered hand and arm", and though not very robust, was healthy and able
to move until he died at the age of 78. 1-1'*

The great grandmother was a hale, hearty, active energetic woman, who •

lived to be 80 years of age.
THe children of the great grand parents were-four in number:- - . 7v-f

J.C. The paternal grandfather of my patients;
T.C. The maternal " " " "

G.C. A son, who was not very strong and died young; and
A.C. A daughter, who was a little wiry, very active woman, dying

at the age of 96.
J. Cd.The paternal -Grandfather, was -a healthy, ordinarily muscular man.

At the age of -45 "he took a fit. of some sort, which the Doctor-called
a rush of blood to the head." After this attack he grew weaker,
and complained much of giddiness, though still able to work a little.
About two years later he died from a third attack.

fbeJHaternal Great Grand -Mother was not strong, and died -comparatively
young leaving-only ;one child.

The Paternal -Grandmother died of what was then -called a "decline"-., some

months after the birth of her sixth -child-whether it was -really con-'

sumption, or-merely a gradual decrease-of strength,-my-patient does
not-know.

The -Paternal -Grand 'Parents had six children, three sons-and three
daughters. Two-of the sons died-in-childhood. Of the surviv¬

ing-children



The MaternalS rEmdfather, a brother of the Paternal,was a

s t out, able-bod ied man. For- three years prior to his death
h e suffered froai a growth at the back of the neck - ' at the
base of the skull ' ( sic ) — which was removed;but the oart
never healed.
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(IP)-' U. C. when young was fairly strong and healthy but about 12 or
15 years of age^he received a wound in the foot, which

■

suppurated and never healed. Sores also broke out up-'
on the leg, hand and cheek. Hence she was more or less
constantly confined to bed, and died aged 50.

(2)-'S. 0. a strong, active woman, always healthy, and still alive,
aged 85.

(5) E. 0. fairly strong when young, but became less robust some

years after marriage, and suffered from disease of the
heart, of which she died, aged between -50 and 60.

(I) ff. 0. the father of the patients, was born in 1811. He had
always been healthy, strong and hardy. In 1834 he had fe¬
ver in Batavia, and in 1855 was very ill with scurvy.
In 1858 ha had yellow fever at Demarara. In 1841 he
married, and a few months later had small pox. ?rom. that-
time he has enjoyed excellent- health, and does so still -

at the age of 83.
-X

The Maternal Grandmother was a little, stout woman very muscular.
All through her life she was subject to sick headaches, and. con*-'
plained of her back for many years before her death at the age of @5

The Mat-era&iGrand parents had three children, two sons ana a daugb-'
ter:-'

(1)- One son died when 3' or 4 years old
(2)- a son, is still living, aged 80. He has been very healthy,

but now suffers from a weak heart.

(?)- the mother of the patients-' N. B. It will be remembered that
the parents of the patients were cousins^hen still a young wo-:
man she hurt her back, while doing some heavy work, and.ever .

afterwards complained of it. She had small pox at the same
time as her husband, some months after marriage and while
pregnant with first child, w'ho will be referred to immediately.
She was very subject to headaches, and suffered from pains in
the side. She was, however, fairly strong and muscular, and
died of aortic disease at the age of 72.

She had nine children:^'

(1) F. C. could walk when very young, but with a "rolling, recking
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notion," and was very easily knocked over. He gradually
experienced a greater difficulty in locomotion, and at
about the ape of seven could not walk without assistance.

Later,crutches were procured for him, and with the aid of
these he walked for a good many years, Later still,the
crutches had to be abandoned, but he could move about the
room on his hands and knees, and could pull himself into
bis chair by bis arms. Last of all this power failed him
also, and he died of heart-disease, aged 20.

(2) M. 0. A daughter rather delicate, but fairly muscular. Still
lives, aged 51, and is much troubled with neuralgia.

(?) C. C. A daughter, when young was strong and healthy. When 7
years old she had measles, and. was "blind"Afar over two
months. Then "sores" in the neck broke out, which never
healed. She died aged 22.

|4) E. C. Died of croup at the age of 3 years. Until then was strong
and healthy.

(5) A. CT) , , , f41
„ i both strong, muscular men, aged a „(S) . W. C .J (.57

(7) L._ C. a daughter, strong and healthy aged 30
fS)T. 0. one of the patients-wbo was the third eldest in the family

gives the following history cf himself;-'
He does not know what ailments he suffered from when a

child. His earliest recollection about his ptysique is
that when' he was between 4 and 5 years old he used to won-'
dsr why he could not run as fast as his play fellows, and
why he was more easily knocked over than they. He under-'
stands that he was round and ruddy, and apparently as well
developed as any of the children, but nevertheless seemed to
become more readily tired than they did. About this time he
had an attack of Scarlet fever. When about 9 years old he
noticed a difficulty in rising from the floor or ground. Im¬
mediately prior to this he had had a bad qgctttkek of measles.
He could run still, but in a slower, clumsier way, and now

began to suffer from sick headaches whenever" he over exerted
himself in any way. By the time he bad turned 12 his power
of running had pretty well deserted him, be began tn need
the aid of his hands in rising from a seat, and found a dif^-'
ficulty in mounting a high step. Sometimes, too, his knees
would suddenly give way under him, ana -he remarked that his

1
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thighs had last "their roundness and become very thin in
front"tbougb the lower parts of the legs were still full
and round. What his arras were like at this period he can¬
not remember. He did not. however, notice much if any de¬
ficiency in them, though he recalls that his shoulders
were thin. Ry the time he left school and entered an office
at the age of 14, all these difficulties were increased.
He could not then run at all, but could walk as well as ever,
and used to take a great deal of walking exercise, suffer¬
ing from cramps when he over-did it. A year or more after
joining the office, he has, so be says, a second attack of
scarlet fever, and he thinks that, following on this, he no-'

" ticed that the upper part's of his arms were thinner than tbey
should have been. Pot'many years he continued to suffer
from cramps in the calves and behind the knees after prolong-'
ed walking, and, indeed, he is still affected in this way.
Before bis apprenticeship of four years was over he found
that the difficulty of going up steps was increasing, like¬
wise that of rising from a seat or walking uphill against the
wind. His leg power, in a word, Has growing less. Prom this
time onward during the twenty odd years he was in City Offices
he remarked a continual loss of muscular power, but not in
any marked degree at any particular time. He took regular
walking and dumb-bell exercise, but nevertheless failed to re-'
store or maintain his strength. He grew very bilious when fen
town, and his appetite was never very good; yet on the whole-
be enjoyed fair health. He used to "firm up* during his holi¬
days, but invariably lost ground throughout the Winter. He
worked as long as he was able, but found his occupation grow¬
ing too heavy for him, and ere he gave it up he felt as if he
would collapse altogether. After his return home be improv¬
ed a good deal, and though still losing strength notes that

3.S
he is not doing soArapidly as when he was in business. He is
now 48 years of age.

(9) G. O.-the other patient, is the second youngest in the family. At
i%Q age of 155 or 14 be first found a difficulty in running

down a steep hill, but had otherwise no trouble in running as
fast as his companions, and could jump as far and as high as
any of them. When about 18 the running power was greatly
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modified, but could still be exercised "in a sort of a way"
He was sensible of no other deficiency. His shoulders and
upper arms had become thinner, but he felt no want of power
therein. Some three years later he began to experience dif¬
ficulty in rising from the ground (indeed, one frosty day
he found that he could not rise at all without belt) and sub¬

sequently in getting upstairs and rising from a low seat.
His arms now began to feel weaker. A few years passed, and he
noticed a want of power in going downstairs, and while he
could still walk and climb ug a steep hill, he could scarcely
descend without fear of his knees giving way. The arms gradu¬
ally grew weaker, the back less strong, and be required belj) in
rising from an ordinary seat. the same time he was con-'
seious of an ever increasing weakness throughout his entire
muscular system. To-day the lower part of the arms, the calf
and the legs are still strong and firm and he can still go up ■

steps pretty well, though not so easily as before.

I have given the family history somewhat in*detail, for it is interest-'
ing as showing that though an element of weakness runs through the fam-"
ily, many of its members have been very healthy and survived to a ripe
old age, which would lead one to conclude that the morbid .weakness in
one ancestor has been neutralised to a certain extent toy the excessive
vigour and robustness of the other, as seen in the great grand-parents.
Although there is no history of direct- transmission of the disease, vet
there is good evidence of a neurotic tendency, witness the great grand*-'
father, who was affected with a withered han'd and arim-the grand-father
who died from cerebral misehief-tbe maternal grandmother and mother who

one
suffered from sick beadaehes^of the sisters! who was subject- to neural-'
gia. The consideration of these facts would lead one to look upon the
Atrophy as of spinal origin.

To sum up:-'
(l)-In the ease of the great grandfather it is of course impossible to

■ .say whether the wasting was of Myelopathic origin or a local palsy.
(?)-It is also possible that the paternal grand-mother may have been

atrophic, as her wasted appearance would be likely enough to give
rise to the idea of a "Decline", it is mentioned that she died of



this decline some time after the birth of her sixth child.
This is also an important point, as Chareot and Joffroy (?3) have
observed Progressive Muscular Atrophy occurring immediately after
child-bed.

(5) Another curious point in the history is the prevalence of affec¬
tions of the heart, and in- the case of the paternal aunt (E.D.)
may not the symptons of laeart disease have arisen from the impli¬
cation of the respiratory muscles? For it is stated that she
gradually grew less robust.

(4) From the history of the paternal aunt (M.D.) having been confined
to bed more or less during her whole life, one would be inclined
to imagine that the injury to the foot had set up an Atrophy
which gradually spread and left her almost helpless.

(5) ft will also be noticed that the father suffered severely from fe¬
vers, and had there been any predisposition to Atrophy .in his ease
it would have likely been developed by these external influences,
for, as will be seen further on, Atrophy las frequently been noticed
to follow acute infectious diseases. In the case of the elder of j
the patients we find the morbid process precipitated after an acute

' febrile attack, and after another attack manifesting itself in a
different part of the body.

(6) It has been mentioned that the mother suffered from sma11 pox dur-"
ing her first pregancy, which resulted in the tiff® of an atrophic
son; and perhaps this disturbance in the course of her gestation
may have determined the defective evolution of the affected parts.

(7) ^.further point to be observed is that the father and mother of the
patients were first cousins, and in this case- at least we may look
upon consanguinity as a factor in the dsvelopement of the disease.
Hence perhaps, the explanation of the appearance of the disease in
the earlier members of the family, and of the fact that- more than one
member was affected. The reappearance of the disease in the young-'
er members of the family may have been caused by the weakening tend-'
ency of frequent parturitions.

(8) The first child born of this marriage is evidently an example of
Pseado-hypertrophic paralysis, since at a very early age his gait
is described as having been of a "rolling, rocking character, and
for several years he could move about with the aid of crutches, un¬
til the disease had seized the muscles of the shoulder, which, as
v;e shall see, are Atrophied sooner or later in the course of the
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malady. Lastly, his death at the age of HO, which is apparently
the most fatal period in the life of a hypertrophic patient.

(9) From T.B'.s description of his case when be speaks of his early-
difficulty in running and being easily knocked over, and of his
being round and ruddy and as well developed as his playfellows, one
would be apt to infer that he, too, was suffering from pseudohy¬
pertrophic paralysis; but such is not the case, as his calves
even at the present time are well developed and he can raise him-'
self on the balls of his toes.

(10)The beginning of the atrophy in the elder brother was in the muscles
of the thigh and hip, while in the younger, although he noticed
the weakness in the legs first, the shoulder muscles were really
first attacked as will be evident when the state .of the muscular

system in the two cases is described.
(11)It is rather curious that the younger brother complained first of

difficulty in going down k hill while he could go up steps easily
enough, the conditions being reversed in the elder.

{12)ks is so commonly the case.we.find the disease affecting only the
male members of the present generation.

---- -dOo—■—;—

Present Condition

The elder Patient, T. C. is of average height and a healthy looking
man, with a chest measurement of 38 inches, that of the abdomen peing
34. There is nothing abnormal about tie thoracic or abdominal viscera.
Patient suffers.from frontal headaches, .but not so frequentl.y now as at
an earlier period of his life. His sight both for near and distant ob¬
jects is perfectly good, bis hearing, taste and smell are normal. So
also his sensibility to touch, pain, heat and .cold. .He is a very in¬
telligent man, and bis .memory is good. The sleep function is somewhat
disturbed. Organic reflexes quite normal. .Skin reflexes, plantar, epi¬
gastric and abdominal are present. The knee jerk is abolished on both
sides, the ankle jerk can be elicited.

the condition of the muscles and their movements are as .followsy-
fhe muscles .of the face are apparently unaffected as all the various
movements are perfectly performed. .the muscles of the neck are well d,e-'
deloped and very powerful, probably .from the .fact that they are so fre¬
quently brought into action in assisting the patient to turn on his
side while in the .recumbent posture. '|he head .can readily be flexed

.and .extended and the sterno^mastoids act equally well on both sides.



The Atrophy of the muscles acting on the shoulder is masked by a con¬
siderable deal of obesity, especially in front of the chest,,where
the Atrophied pectorals are concealed under a thick.layer of fat, so
that the existence of the atrophy can only be detected by the feeble-'
ness of the movements when the muscles are brought into .play.
Of the muscles moving the shoulder .joint we can only prove .the .exis¬
tence of the atrophy by the eye in the case of the Deltoids, which are
sirall on both sides.

fbere is no marked hollowing over the Trapezius, nor in the inter-scap¬
ular region, and as the shoulder can.be elevated with but slight effort,
there cannot be much wasting of the Trapezii (upper parts) Jdetratores
Anguli Seapulos or Rhomboids.
When the arm is slightly abducted and .the shoulder mo^ed forward, the
Scapula at its lower angle stands out in a marked .way from the chest
wall, showing some weakness of the Serratus Magnus, -shied is further
proved by the difficulty the patient "has in crossing the arms in front
of the chest.

There is a depression over the supra-spinous region, showing slight
Atrophy of the .supra-spinatus. This is not seen in the infra spinous
region, and as the Infra-spinatus, and Teres .minor 'rotate s humerus
freely out—wards, we may consider themAbeing ohfy slightly affected.
Hence the explanation that the patient can write as quickly and freely
as ever, both these muscles being concerned in this operation.
The .Latissimus .Dorsi, Pectoralis major and Teres .major are all atrophied
to a considerable extent, as the .patient finds it impossible to adduct
the arm against very slight resistance, and while doing so, the in¬
ferior angle of the scapula projects.
The Subscapular is is also atrophied, for rotation inwards of the burner-'
<~us is very feeble, and the patient eannot pass the extended arm behind
the back. The Teres major and.Latissimus are also .rotators? inwards.
Slevation and depression of the shoulders are weakened to a lesser ex-'
tent than are the other movements. Movement of the Scapula backwards is
more forcible than that forwards.

Adduction of the upper arm is much weaker than abduction, which is stron-I
gest in the .left, but the slightest resistance .cheeks either movement, an<
during the former the Scapula projects. Though the arm can be.moved
both forwards and backwards, the latter movement is very weak. Ko'fe-
ation outwards of the arm is very well, and rotation inwards very im¬
perfectly performed.
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£he Patisnt can raise the arm vertically by means of the Trapezius and
Serratus magnus with some effort.

The Upper Arms are very small, the Bitceps, Braebialis anticus and Tri¬
ceps on both sides being markedlyby Atrophied and very flabby.
Measurements at the middle third are:-'

Right, 8% inch: Left 5)6.
MovementsFlexion is more powerful than extension.

The /Muscles of the Fore Arm are atrophied and soft, the extensors being
less affected than the flexors, over which there is distinct hollowing
on both sides.

The Supinator longus and Extensor Carpi radialis longior and brevior are
less wasted.

Measurements (over Supinator):-
Right, 8% inch; Left 8%.

Movements:-Supination and Pronation are fair, but flexfcon is extremely
weak.
P-ynamomete.r..

Right 5 Left 0

Muscles of the Hand: There is slight atrophy of the left thenar emin¬
ence; both hypothenars are wasted,.and even during contraction.the the¬
nars and hypothenars on both sides are very soft. When writing the .Pa¬
tient suffers from cramp in the muscles of the hand, (writers cramp)

The Muscles of the Back and Abdomen are in good condition.
The Gluteal Muscles^are^atrophied^very soft.
The Muscles of the Thigh are extensively wasted. The.Quadriceps exten¬

sor on either side is much Atrophied, and.there is a falling in of
the inner and upper part of.the thigh, showing marked atrophy of..tin
Adductors.

The Flexors (Psoas and Iliaeus etc.) must also be atrophied as Flexion
is almost in abeyance.

At the back of the thigh, the Flexors of the Knee are firm and do not
appear to be affected-to the same degree as the-other thigh muscles
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Measurements of the thigh a little above the knee:-1

Right 12% inches: Left 12% inches,
iia.. upper part:-

Right 14% inches:- Left 14% inches
Movements at the Hip-joint:-' The extension of the hip is very weak,
owing to the atrophy of the Gluteus mafcimus, and hence the difficulty .ex¬

perienced by the Patient in going upstairs. The power to stoop is al¬
most- lost, for if the Patient ventures the body beyond - a certain angle,
he invariably falls forwards. There.is no Lumbar Lordosis, which one

might expect to find if this were due in all cases to weakness of the "Ex¬
tensors of the hip, so that there can be little doubt, that, in some in¬
dividuals at least, weakness of the Spinal muscles may be assigned as the
cause, as suggested by Duehenne.

Adduction of the thigh is lost to such ,an extent that the Patient
eag only approximate the legs by rotating the thighs outwards and inwards

Til oved- dlo/tj?
aided by flexion .of the toes, the foot being fixed to the ground.

Flexion of the thigh is very feeble indeed, and. when lying on his back
in bed with the legs fully extended, Patient ha,s no power of flexion.
When sitting with the knees flexed, he cannot lift the feet, from the ground

Owing to the absence of these movements .the .powsr ..of crossing one
leg over the other is completely lost.

There is considerable power of abducting the limb.
Rotation outwards is weakened in a lesser degree than rotation in-'

wards /

Movements of the Knee .--Extension is distinctly weak, but flexion is good,
and hence the great assistance the flexors give as extensors of the hip-
joint.
The Muscles of the Legs:-' Are perfectly normal and the calves are hard
and wel1 formed.

Measurements:-'

Right, 13% inches .-- Left lc,%
There is thus a difference in the volume of the muscles of the legs,
which may be accounted for by the strain being so frequently thrown on
the left leg in rising.from the sitting posture.
All the movements at the ankle are performed without difficulty.

Fibrillary twitchings are present, particularity after exertion and sud¬
den exposure to cold, and.patient states in illustration of this that they
had been.lately very marked after going.to bed, even the muscles of the

'I-''- •• ■ ' ' •" .' :■ ' ■ ■ V-



calf being affected.
The Patient G.C. is of Medium height, dar.lt complexion and, his Atco-'

phy notwithstanding, very healthy. The-internal organs appear to be
perfectly normal.
Circumference of chest 54 inches, of .abdomen, 31 inches.
.Intelligence-good; Memory not so strong .as it was two years ago.
Sleep function somewhat disturbed
Sensibility to.touch,.pain, ate., normal
Sight not so good.as.it used to be, the print becoming somewhat.blurr¬

ed after he has read for some time. At the.same time there is no-!

thing abnormal to be observed in the eyes themselves.
Hearing, taste, and .sirs 11 unimpaired.
Organic reflexes, plantar, epigastric and abdominal are present.

.Deep .reflexes, knee ..jerks equal and of average strength. There is a
lively ankle-jerk.

The muscles of the.face and neck unaffected.
The muscles of both.upper limbs .are small
The wasting is more marked in the muscles of the shoulder and ufipsr arms

than in the .forearms and hands.

Pectorali & major small with the .sternal part more atrophied than the .clav¬
icular on each side®.

The Deltoids are also small, but both they and the grg&t'erPeetorals are
firmer than the muscles of the arm.

In marked contrast to that of thebrother, the atrophy around the Scapu¬
la is very evident.

The Trapezii while little .affected, in the upper part, are considerably
diseased below.

There .is a marked hoi lowing .over each .Supraspinous region, particularly
on the right side-
The .Infra-Spinati are only slightly" affected.
There is a depression observable over .the,
I'eretes which are wasted.

The Rhomboids are much atrophied
The poster ior .borders of the Scapulae .project, Reaving a distinct hoi-'

low between.

The Latissimus.Porsi and .Serratus :Magnus are fairly strong on each side.

Movements of .the Upper Arm at the Shoulder are in no way diminished in
range. Abduction .is :very weak, and.so also is adduction, while.if.the
arm.is .raised to the.level of.the horizontal and msm brought down sw



against son:© resisting force, the lower angle of the Scapula is turned strong
^ly .outwards and approximated to the humerus, owing to the absence of the
usual fixation of the Rhomboids and.Trapezius Rotation outwards of the
arm is much weaker than notation inwards. forward movement of.the Scapu¬
lae is diminished to a less extent than that backwards. In the brother
the reverse of this obtained.

The Upper .Arms are very small.
The Biceps is small in each arm, and .the
Erachialis Antieus is more Atrophied

.The Triceps .is small, soft and weak, much weaker, indeed, than the ficeps
. Measurement-at :rridd 1 e thirdl-

Rigbt 8Yz Lef t S
■MovementsF lex ion and extension of the.elbow are very weak, especially the
latter.

'The Muscles of the forearm do not exhibit marked Atrophy, but are very soft..
The flexors are more affected.than.the :extensors.
The Supinator . longus and Extensor Carpi.
Radialis longior and Brevior are less affected than the other muscles.
'Measurements:

Right 9:- Left- 9Yz

The left hand.is stronger.than the .right as shewn :by the :Dynamometer
Right -40 Left 50 .

.The Thenar and Hypothenar Eminences .are of normal size but .very .soft, even

during contraction of their muscles.

The muscles of the Back and Jbdomen are .'unaffected.

fibrillary . twitch ings are present :in the muscles of the ; upper limbs, es¬
pecially those of the shoulders, ;•and this occurs -more .readily :on exposure

.to cold.

■Lower -Limbs;-' The muscles here ate not wasted :to ..nearly the .same .extent .as

.those in the upper limbs.
The Gluteals .ace fairly .well developed and firm.
Both Thighs are somewhat atrophied, .the Quadriceps extensor being effected
•on both sides, as also are the adductors and flexors, 4-t the back of the
thigh the flexors of the-.Knee show but . little .appearanc-e :of atrophy :and
:are'very firm. 'This excess of development .of the .flexors 'of the'Knee



E LECTRICAL, EXAM!NATION
, — _J

CASE OP T.C.

F ARADISM:- ~~
In the upper part of the body the muscles acting

on the shoulder react to strong currents. Next in order,the
Deltoid,Biceps,Brachialis Anticus and Pectoralis all react

to currents of about the same intensity. The Triceps re¬

quires a stronger current ( 4 cells more ). In the fore-arm
the Supinator Longus reacts more readily than the extensors
and flexors ( 3fc4 cells mor e, r espe c tively ). The Thenars
react to weaker currents than the Hypo-thenars ( a differ¬
ence of 3 cells ) .

I n the lower limbs the Gluteus Maximus and O.uadriceos Exten-
s or react to very strong currents. Next come the adductors
and flexors,the latter reacting to a weaker current than the

former ( 3 cells less ).

G ALVANISM:-

The Supra-Spinatus,Serratus and Latissimus show
the highest resistance to the constant current,the Deltoid
and Biceps to a less extent. In the lower limb the order
is Gluteus Maximus , adduc tor s , and ,finally, Quadriceps.

CASE OF G.C.

The muscles on the left side react more readily than those
on the right to both currents. The Supra-Spinatus and Tri¬
ceps require much stronger currents f both faradic and gal¬
vanic ) than any of the other muscles in the uoper Dart of
t he b ody.
In the lower limbs the Q.uadriceos and adductors react more

feebly than do the Gluteus Maximus and flexors of the knee.

NOTE:- In bdth patients electrical con tractili t.y, though
d iminished,persists in all the muscles;but in none could the
Reaction of Degeneration be made out.
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over the Extensors-explains the inability.of the Patient to .descend :a stairs
or steep road without great difficulty.
Measurements:(at upper-part)

..Right 17 inchesr-rLeft 18 inches.

.Movements of the Hip-'joint:-These are principally .diminished :in the direc¬
tion of flexion and adduction. Less so in that of extension.

The Patient cannot cross his legs without the -assistance .of .his :hands. :fo
do so he lifts his leg by laying hold of the lower part of the trousers.
Extension of the knee is considerably weakened while flexion is remarkably
gco d.

the Muscles of the.Legs are well developed and firm..
Measurements

Right .15 -inches:-' Left 15 inches.
All the movements at. the ankle-joint are well performed.

-Fibrillary twitchings are seen-in the .muscles.of both thighs

.It will be observed in this patient that the volume of.the-muscles, both .in
the upper and lower limbs, .is .larger on . the left side.

•Diagnosis:-
The diagnosis of these cases is based, upon the following. grounds

(1) fbe .fact that more than one member of the family is affected with the
disease.

(2) The age at which the disease began .-(in the .one case :in childhood, .and
in the other in .early youth) it being very-rare to .find spinal atrophy

. beginning under the age. of -20, and still .more so before the age of >20.
Indeed, when both .these ^characteristics .are :found to be :present, it .is
reasonably .certain .that the atcophyis .idiopathic.

(■3) The point of attack being .at the proximal .ends ;of the .limbs.
:(;5) The simple diminution of electric irribality to both .currents, and.the

absence ,-in both eases :of .Reaction of Degeneration,
j(5)Tbe slow progress of the disease (in . the ease .of the elder -patient a

period of fertfy four years) without the appearance of any distinctive
spinal .symptotts-Sucb as excess of -knee. jerk which results from lateral

Sclerosis. Indeed, the -only -point, which the cases have :in common with atro-
)hy of spinal .origin is the existence of -Fibrillary Twitchings, which are
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rarely if ever, absent in Myelopathies.
To make .a distinction, these partial contractions.of muscle.where pre-'
sent in Myopathies may be considered to be of local origin, tkife. in
Myelopathies they indicate a disturbance of the centre.

Peculiarities in the Movements of the two Patients:-'

f,here-is nothing very remarkable in the attitude of the .Patients .except .that
the shoulders are thrown well backwards-: There is no marked projection
of the .abdomen, nor any lumbar lordosis.
The manner in which the elder patient:rises from.the recumbent gesture is
very striking. Wbenr-lypgsin bed on his back he first of all turns upon
his side, which he accomplishes by pressing the.balls.of the toes of the.left
foot against the .front of the right foot (i.e. extending the.left foot against
the right which .is flexed) by which/means .the-left side .of the .pelvis becomes
raised. Next the left shoulder is brought forward : (sometimes assisted by:the
left hand) till the Patient is fairly.oh his side. He.then rolls on to his
face with the right .arm -flexed against.the.front.of the:chest and at.the.same
time extends his head .as far as possible, the .weight being .thrown upon the
chest and.abdomen. His next endeavour is to get the arm from.underneath the
body and to raise the right shoulder :higfa enough to allow him. to .extend the
right arm. By .pressing his face unon the-pillow he raises the shoulder high

Tight
enough to allow him to piaee:the:chin in the palm of ,tbeAband, and by a se¬
ries of jerks, to the right, on the point of the elbow, .gradually.brings.the
.weight .of the .body to bear upon the left elbow. The right arj is .then .extends
ed in front and aelittiiite the bead of the bed (underneath the ipilloi) by
which means the .shoulders are raised .to a certain height. The left arm.is
then extended and thus the body is pushed over on to the right hip. While
the weight of the trunk is on the: left arm, the right.is drawn nearer to the
body, so that the trunk :is -raised .still higher,.then with a push from the
right arm, aided by the .extensors .of the hip on the left side, and by.the ro¬
tators outwards .of the thighs the trunk-is extended, and the .Fatient attains a
sitting posture. .The legs are then lifted and .hung ;over the .side of.the bed,

.and with .the arms-extended .-behind .him, . the .Patient pushes the hips . to the
edge of the bed and so .gets .the feet to the floor. He next allows the weight
to fall on the right hip, extending the right arm and the left leg, with the
foot turned inwards, and at the same .time rotated upon the left hip joint, so'A '
that the right leg can.be drawn back .underneath .the :Patient, -and.then rotated
outwards, so .as to bring the front of the right thigh against .the side of the
bed facing the .latter. The left leg is now brought-into line with .the-right
and .slightly abducted, .and -is -also .pressed against the side .of -the -bed.
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Finally, b.y pressure on the bed with the right arm, aided by the extensors
of the hip, the patient attains the erect posture.

In sitting down the Patient seizes the .acais of a chair and thus lowers

himself, but eyen with this aid the trunk falls somewhat suddenly.

Rising from the sitting :posturePatient uses a large arm chair. With the
right band he lays hold of the front part of the right arm, and with the
left the back part of the left arm with the.body slightly .rotated in this
direction, and the .elbow flexed against the back of the chair. Then .by
pushing the .latter with the point of the elbow, aided by the right hand, .the
.hips are brought .to the .edge .of the chair. The legs are .then extended, to ■=?

the front, and slightly to the left,.wheat, the .arms being'extended, the
:body :is so far . raised, and.the.legs are drawn towards the ehair and kept
extended. The body :is then-pushed over by the left arm until the weight .is .

thrown upon the right arm, and the left arm slipped forward to the front of
the arm. of the chair. The left leg.is slightly abducted, which brings .the
weight on to the left arm, and the trunk is then elevated by a kind of ro-'
tatory .movement, .the body being drawn first to one side and then to .the
other, the extensors of the body on the thigh :being aided :by .the abductors
of the latter.

•In ascending a Stair .the .-Patient .lays .hold :of the rails wfetb the left hand
and flexes the arm so that the forearm rests against them. .The .weight -of

.the .body :is then allowed to fall to the.left side,.the:right leg abducted
■far- enough to enable the right foot to be placed on the step, .and .there
.with a push from the left, arm the left side of the body is raised and the
•foot placed :uf>on the step.

The gait of this patient :('T.C.) has an oscillating character the body be-'
ing drawn alternately :from side to side. His difficulties are caused by
the weakness .of the -flexors of the thigh and the .extensors of the knee.
The patient,.therefore, keeps the toes of the passive leg clear of the
ground by dorsiflexion of the foot, and when the leg :ts to be'moved for-'
ward .the body is dragged over to the .side .away :from the passive:leg (i .e. i
the leg off the ground). The cause.of this movement has:given:rise to con-|
siderable difference -of opinion. According to ;Duchenne it :is due to :weak~'|
ness sof /the '.Gluteus Medi-us muscle. "This muscle normally" says ?GonersTeotfrif
teracts.the.tendency;of the pelvis at each step to incline towards the leg j
which.is off the ..ground; ;and if the muscle is weak, the weight of the :body
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has to be thrown further over the supporting leg than in health, and.
hence the oscillating gait". Ross however, believes that the gait in-'
stead of being due to paralysis of the Gluteus Medius is necessarily effe-1
cted by contraction of the muscle#. The present case bears out Ross's
view for the patient can abduct his thigh with great freedom when reclininj
on his side (action of the Gluteus Medius) and the muscle can be felt eon-';

tracting while doing this.- Therefore, we may consider that this muscle |
drags the body over the actiye leg by its contraction. The thigh of the
passive leg is next flexed oti the body aided by contraction of the abdue
etors (on the same side) which also at the same time assist the extensors J
of the knee in throwing the leg forwards.

The younger patient has also certain pecularities in movement, for example)' =

uses
in rising from the recumbent posture, when possible he was surrounding ob-J
jects as a means of drawing the body upwards 'by the hands. When he has |
nothing to take hold of he goes through the following series of movements
to attain the erect posture.
If lying 011 his back, the patient can get into the sitting posture with-'
out any great difficulty. Next, putting the weight of the body on the
left arm, which is extended, he draws round the right leg and flexes it
under him; then transferring the weight to this knee he flexes the left
leg at a right angle in front of him. The body is next thrown forward on.
to the arms extended in front andhslightTyetocfhe right side. The left
leg is now extended a*s far as possible, then by drawing the hands along
the floor towards himself the right leg is extended, and finally, with a
push from the hands, he aids the extensors of the hips in bringing the
body into erect jposture with the feet far apart. His method resembles
that adopted by pseudo-feypertrophies in getting up, except that he has not
reached the stage when it is necessary to climb up btsithighs.
The elder brother, however," required to adopt this method at a very early
stage of the- disease.

When about to sit down on a low seat the patient 6.0. steadies himself by
the bands placed on the seat of the chair or he would go down^|uddenly.
In rising off a high seat be Jbends the body, slightly forwards,Awitb a
attains the erect posture, but in getting off a Tow seat he extends and at|
ducts the left .leg; Then.,.by pressure with both hands in the chair pushes I

himself up. ' w
Patient can ascend a stair with very slight assistance from the hands-only J
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when getting on to a high step does be require to pull himself up.
Descending a stair is mors difficult and while doing so he keeps the legs

-

extended, each foot reaching sucessive steps with a soft^thudJ l /*

There is nothing vet y striking in his gait. The flexors being so weak
the knee does not bend much in walking, ana no doubt his Gluteus reedius
(anterior part) helps to throw the leg forward.

When asked to jsass the arte behind the back both .patients first rotate
the upper arm inwards as far as their limited power will allow, then flex
the forearm to a right angle and finally push it across the back.

fie will now proceed to point out, seriatinn (1) the clinical- features of
the three principal varieties of Myopathic or Idiopathic Muscular Atrophy.
Then take up together (2) the pathological Anatomy, as the same essential

£?S~ 1
morbid processAa.re at the root of each (5) the Etiology, as most of the
factors are common to all three, and finally, their prognosis and treat¬
ment.
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Clinical Features of

I. Fsemlo-Hypertrophic Muscular Paralysis.

(,Lipomatons Muscular Atrophy)
/

This dissase is essentially one of childhood generally manifesting
itself between the ages of two and seven by an impairment of power in the.
lower extremities. The child is elun:sy in his walk, is apt to fall and has
considerable difficulty in rising, while in going upstairs be hauls him-'
self up by the aid of the banisters. This period of weakness, may have con¬
tinued for a few months or a year when there is observed an hypertrophy in
certain muscular groups and this change is most frequent in the muscles of
the calf. The Gluteal muscles become affected soon after and then the dis¬
ease spreads to the lumbar muscle's and to some of the muscles of the thigh.
The flexors of the hip are unusually feeble. In the upper extremity the del
toids are usually the first to suffer, indeed in some eases the Muscular en¬
largement begins in those muscles. The Spinati, however, (especially the
Infraspinatus) next to those of the calf are most frequently found hyper-'
trophied.

The Biceps and Triceps sometimes suffer, as also the muscles of the fore)
arm in a few cases. The temporals, masseters and muscles of the tongue have
also been found hypertrophied.

In the majority of cases the enlargement is limited to a. few muscles,
chiefly those of the calves and buttocks and is always accompanied by a-'
trophy in others, especially those of the trunk and upper extremities.

The Pectorales Majores are never enlarged indeedAare generally the first
to show signs of wasting. Gradenirgfcg (1885) in 59 cases found the pectoral-'
8 S majores atrophied,Tu/«n/y One times one ohse-rvaMonS .

The sternocostal portions with the Latissimi dorsi are very frequent-'
ly wasted, and according to Gowers this is a point of considerable diag-'.
nostie value. The Trapezii, Serrati KagntJ extensors of the back and the
muscles of the thigh become atrophied in this order.

We thus see that a certain degree of atrophy of some of the muscles is a
constant feature of the disease, being almost a irsore important one than the
enlargement; for if one is to judge from the measurements of the calves
which have been given in many eases, one would imagine that they were mere-'

big-from the strong contrast with the slenderness of the upper part of
the body. Damascbfrio, in his lectures on pseado-hypertropbic Paralysis and



its forms, gives as a distinctive character of the; third form atrophy
of a greater or less number of muscles, and as a character of a fourth form
mors or less general atrophy taking the place of hypertrophy;this last
form is well seen in the first group of cases published by Meryon in 1652,
where enlargement cf muscles was inconspicuous.

In five cases seen by Poore, there was no exceptional enlargement of the
muscles although the (half muscles felt unduly solid.

As above stated this atrophy is not consecutive to. the pseuch-hypert-bophy
as Duehsnne believed, but accompanies it, if, indeed, in son;® cases it does
not precede it.

Very few of the muscles will be found normal. The muscles of the neck
are very seldom affected and as a rule the intrinsic muscles of th'e hand

escape altogether.
The hyper-trophied muscles after a time begin to diminish in size and be-'
come markedly atrophied.

The muscular weakness of the lower extremities causes certain pecul¬
iarities in the Attitude and Movements.

The patient stands with the feet widely separated, the abdomen pro-'
.jecting forward and the shoulders thrown well backwards. The nates also
project, and there is marked lumbar lordosis, due to weakness of the exten¬
sors of the hip, which allows the pelvis to be tiltsg forward on the thigh
bones.. The peculiar attitude is due to the weakness of the extensors and
Plexors of the hip and the extensors of the knee which maintains the eauil-

Je. b. 2.1/^
ibriurn in the upright posture. The weakness of the extensors of the bip„
is also the^cause of the waddling gait, the body being thrown over to the
side of the active limb so as to bring the centre of gravity over each foot,
Gowers (67) has pointed 'out how on rising from the floor the patient places
the hands on the knees in order to assist the extension of the hipejqihtts

We have also distortions from contractures of'certain muscles, the most
common being talipes equinsus, the result of the retraction and shortening
of the calf muscles. This also ociurs at the knee and ankle and we may

even have lateral curvature of the spine from weakness of the Spinal muscles

On palpation of the hypertrophied and atrophied muscles we find ehanges
in their consistence. The former are generally elastic and firm, at timed;
soft and flaccid as in the case of those which are atrophied. When brought!
into action they sometimes form irregular nodes.



fbe (Electric Irritability of the Muscles is lowered, even in the
early stages of the disease to the faradic and galvanic currents both in
the muscles which are apparently hyps-rtropbied and those which are atro¬
phied. The reaction of degeneration is never present! but some doubt is
cast on this by Schuttzs, who found it in some of the atrophied muscles.

Pibri1lary contractions are also said to be entirely absent, but these
were also present in Schultze's case so that we can only say that their ab
sence is the almost invariable rule.

The tendon reflexes are diminished and the knee-jerk usually disappears
entirely as the disease advances.

The other functions of the nervous system are eoamonly normal, and al¬
though now and again symptoms of mental weakness are seen, we must conside'
it as one of the complications.

There are considerable variations in the rate of progress and duration-
of the disease.

The feebleness gradually increases so that by the time the patient reach¬
es adolescence be has lost the power of standing erect. After this-the dis¬
ease seems to make more rapid progress, so that the patient becomes almost
helpless and is confined to the recumbent posture. Still he may live for
several years until death ensues either from exhaustion, some intercurrent
malady, or from some chest affection, which is the more readily developed
from the implication of the respiratory muscles.

If the patient passes adolescence with only slight impairment of power
the disease is much slower in its progress as in the ease recorded by
Percy Kidd (581* where the patient was 24 years of age and the calves had
been noticed large for a long time.

The patient may survive in these cases to the age of 30 and in a few to
the age of 40.

These late cases are most frequent amongst fea;ales, in whom also the
disease progresses more slowly.

♦Percy Kidd- "Case of Pseudo-hyper trophic Paralysis en an Adult,
Brain Vol. 1886-87
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Clinical Features of

II. The Juvenile Type of Myopathic Atrophy

fJuvenile Form of Srb.)'

We nowApass to the consideration of the characters of a variety de-'
scribed by. Srb, (59) in which the Pseudo-Hypertrophy is not such a con¬
stant feature as in the last, according to him it consists in "An atrophy
and weakness of certain muscular groups, above all the Scapular girdle and
arms properly so called, pelvis, thighs and back, commencing in infancy
or adolescene, progressing in a slow and regular fashion, or with some in-

TTlg
terruptions; often retrain*stationary.. An atrophy which frequently eorobin
ss with a true or false hypertrophy; but which progresses without present
ing fibrillary tremors or any trace of reaction of degeneration, or any-
other trouble anywhere in the organism, either in the nervous system, or-'
gans of sense, vegetative organs, or external nitegument.

The disease generally makes its appearance about the time of puberty
sometimes in childhood as in the case of T.C. and very rarely after 20
years of age, though cases are reported by E'dgren (405 where the disease
appeared at the age of 22 by Singer (41), at age of 54 by Dreschfield. (42),*.
at age of 42 by Musso (Riv. Clin. June 1887) at the age of 44

As in most atrophies the owf.set of the disease is so insidious that the
• '

patient does not notice its aonearance until marked symptoms set in and
the weakness has sufficiently developed to cause a difficulty in perform-'
ing certain- movements. Associated with this weakness we have distinct
changes in the volume of the muscles of the affected parts. There is a
wasting of certain muscular groups, most frequently those of the shoulder
and upper arm (but sometimes those of the legs and back) the atrophy thus
resembling in its distribution and time of onset that of Pseado-hyper-'
trophic paralysis.

The following muscles in the' upper limb are generally more or less.atro¬
phied :-Peetoralis major (except usually the clavieular portion) and Latis

*Dreschfield- "Oh some of the rarer forms of Muscular Atrophy
Brain July. 1886.



simus Dorsi (lower part). This also has been noticed as a feature of the
Pseudo-Hyper trophi it variety. The Trapezius, Bbomboids, and Serratus Mag¬
nus (often affected). In the upper arcs the Flexors (Biceps and Bracbialis
anticus) along with the Supinator longus.

Iri the lower limb, the Glutei the flexors of the hipsand the extensors
of the Knee. In the leg; generally the peroneal and tibial muscles.

In the back, the Sacro-Lumbalis and Longissimus Dorsi; and. in the ab¬
domen, the oblique and transversales muscles have been found atrophied, and
in the later stages,'the intereostals and, sometimes, the diaphragm.

Along with this atrophy a certain.number of muscles pass through a
hypertrophic stags ar( in some cases true, in others falsesthe Deltoids
Supra and infraA-Spinati and the Triceps in the upper limb, and in the lower
the Tensor faseias, Sartorius and Gastrocnemius.

Lastly the following are often normal, at least for a very long time.
Sterno-Mastoids, Ooracd-Brachiales,Tsretes Levatores auguli Scapulae; Mus¬
cles of the forearm (when the atrophy spreads to them it usually attacks
the extensors first). The small muscles of the hand (unless in very excep¬
tional cases). The Rectus' abdominis, muscles of the calf and foot are us¬

ually not involved.
The tongue has been always unaffected, as well as the muscles of the

larynx, pharynx and mastication.
The facial muscles are described by Erb in the ease of a nsan aged 22 as

being affected; but when we come to the next variety of Myopathy it will
be seen that this*its characteristic feature, while the distribution of the
Atrophy in the other parts of the body corresponds to the .juvenile form of
Erb.

As in the last variety we have peculiarities in the form produced by the
wasting of the muscles, fie may have the Scapulae standing out like wings
(Scapulae alatae) from their not being fixed down to the Trapezii Latissimi
Dorsi, Rhomboids and Serrati. The forearm becomes almost cylindrical in the
upper part from atrophy of the Supinator•longus.
The attitude resembles what we have seen in Pse«do-hypertropbie paralysis
marked lumbar lordosis being present.
The movements also are peculiar—we hav'e the waddling gait^the difficulty in
getting upstairs and in rising from the ground, due to weakness of the ex-"
tensors of the hip and Knee. Erb (45)'* also points out the anomalous con-'

*Erfc-in Progressive Muscular Dystrophy." New Sydenham Society 1894.



7.7

dition which may sxist in the thorax which is occasionally flattened and
retracted in the middle from the action of the powerful "Rectus Abdominis
and prominent at the sides, the edges looking as if turned up from the
weakness of the oblique and transvetsalis muscles. on attempting to raise
the bead in the recumbent position these latter muscles appear as two soft
tumours in the lateral aspect of the abdomen.
Distortions from contractures are only occasionally observed in this va¬

riety.
The consistence of the muscles varies. They may be tough and

with a feeling of induration while others again are quite soft and flaccid.
The mechanical irritability is lessened often to an extreme degree.
The electric Irritability is diminished, usually in proportion to the wast-]
ing. in one of Marina's (44) cases partial reaction of degeneration was

present.
In SSchuitzs's (45) case there was reaction of degeneration in the left
Deltoid, Thenar and some Interrossei. In one of Mmmerliitf's (46) cases

reaction of degeneration was present to a moderate degree in several of the
atrophied muscles but as a rule there is no trace of reaction of degener¬
ation. Fibrillary twitchings are usually absent but this is not irivarie'
able as they were present in both the cases recorded.'

The Knee-jerks are present though diminished and many disappearralto-'
getber when the atrophy is extreme. In some cases they may vanish early.

The other functions of the nervous system:-'
Sensibility, trophic functions of Skin, Sphincters'etc are all

normal.

Progress and Duration:-'
The progress is essentially chronic; the. disease going on for a

considerable number of years, with periods of cessation, and then begin-'
ning again, always in a very insidious way. For example the right aririAbe¬
come* affected at 19 the left at 85 and the legs at 30 (dowers) ('4?)*..
Occasionally the progress is rapid, the atrophy becoming universal in the
course of eight or ten years. IJjhe duration varies from ten to fifty years,]
death resulting from some intercurrent malady, and rarely in consequence ofj
the disease.

'-Cowers- Disease of the Nervous System. 1892.



Clinical Features

of

III The Faeio-Scapulo-HuBseral Type of

_Myopathic Atrophy:

(La n do b zy-De .i e r i n e t y pe)



t t..

Clinical Features of

III The Facio-Scapu lo-Miumsra 1 Type of Myopathic Atrophy.

(Landouz.y-De.jerine Type)

We now reach the consideration of the last of the varieties of Myo¬
pathic Atrophy, variously described as the "Infantile for® of Duchsnne"-the
Pacio-§capulo-Huttsral type, or the Landouzy-Dsjerine type, fro® the authors
who definitely settled the nature of the affection.

If one is to judge fro® the number of recorded cases the disease is not
uncommon in France, where it has been specially studied; while on the con-*
trary, in Germany, America and Britain the disease has been little noticed.
Silks (48)*. describes a case of this type under Progressive Muscular Atro¬
phy.

Clinically this forte may be said to be similar to Brb's juvenile form
with the addition of Atrophy of the muscles of the face. Indeed this Atrd
phy may be more common than is supposed, for Landouzy and Dejerine (49'J'f;
state that, though no abnormality could be- detected in life, yet after
death, in a case examined by them, the muscles were degenerate or begin- J
rung to degenerate, a point they consider of importance as showing that
sooner or later the face becomes involved in this progressive atrophy.

If we examine the cases recorded by Landouzy and Dejerine (59) ( 5 cases
of atrophy in the family L. 8 eases of atrophy in the brothers M. 1885ft
'and i>i further observations in 188Sft.t) ws that in 7 the atrophy began
in the muscles of the face, and, when it does so begin, it is nearly at-'
ways at ages ranging between three and seven.
Puchenne (51) says "this commencement in the face of the Progressive ©us-'
cular Atrophy of childhood is a premonitory sign of its extension sooner
or later- to the muscles of the limbs and trunk"

*Wilks Lectures on Diseases of the Nervous System 188S.

fLan&ou^y and Dejerine"Souvel1es recherohes cliniques et anatomie

Pathologii ques sun la myopathie atrophique

Progressive." F.ev. de Med. 1886
ft Landouzy et Dejerine. "Myopathic atrophique Progressive sans

Neuropathic"' Rev. de Med. 1885 ]
t.tt Rev. de Med., 1886.



 



It may be soon, as in an instance at the age of 10, or the atrophy may
remain limited to this part for a long time as in one of their cases
where the atrophy began in the face at the age of 5 and in the upper
limbs at lb. Indeed when the face is affected early, the atrophy does
not begin to spread as a rule till early adolescence; the upper limbs
being in most eases attaekid first, though in obs. 22b of Ducbsnne, atro¬
phy of the muscles of the lower limbs and trunk followed the atrophy of
the face at the age of 5, and that in the upper limbs between the ages
of 6 and 7

This was also seen in case 5 of Landouzy and Dejerine (1-8-36).
When however the appearance of the atrophy is postponed till later in
life it begins in adolescence and generally affects the shoulder and arm
muscles first^the atrophy of the limbs as in the cases recorded by Be-
mak (52) and Ladame (55) among others.

The atrophy may not show itself till adult life is reached, as in
two of Landouzy and Dejerine's Atrophies, where the disease began in one
in the shoulder at age of 28 and the face at 32; in another it did not
develobe till 40 in the shoulder, and at 45 in the face.

The atrophy commonly affects both sides of the face, it being very 1
rare to find eases of asymmetry, tboumh in Mossdorf's ease (54) only
the left side of the face contracted. One side may suffer a consider-'
able time before the other.

The wasting of the muscles of the face produces a peculiar and, char-'
acteristie expression to which the F'rsneh observers apply the term
"facies Myopathica." The countenance is smooth and immobile like a
mask. Owing to the constant affection of the Orbicularis Oris the
lips remain separated when at rest. The lower one projecting and when
thickened as they are, o-ftsn giving rise to the "Tapir mouth". The pa¬
tient cannot "pout" or bring-the lifts firmly together and pronunciation
of labials is indistinct; The naso-'labial furrows disappear owing to
atrophy of the Zygomatici; and when the patient laughs his mouth ex-'
tends laterally (rire en travers) the upper half of the face not sharing
in the change of expression. The wasting of the Orbicularis Palpebrarum
causes the closure of the eye-lids to be incomplete even during sleep.
The forehead becomes smooth and the patient eannot wrinkle the eye-'
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brows. In many cases the Buccinators have been affected. The mus¬

cles of the tongue, pharynx, larynx --roastication and those of the eye¬
ball are normal, though Westphal records a case with affection of the
ocular muscles.

The atrophy of the muscles in the Seapulo-bumeral region corres¬
ponds in every way to what- has been described under the juvenile form
so that it is not necessary to go into detail here. Atrophy of the
muscles of the lower limbs is also frequently present, the atrophy, as
in the upper, beginning in the proximal end of the limb.' The muscles
of the back and of the abdomen may participate in the atrophy and in
the case of the. latter giving rise to the deformations seen under the

juvenile variety. f!e have here also the same peculiarities in the
attitude and movements.

The electric irritability persists so long as Kuscolar fibres remain,
and is usually diminished to both currents in direct proportion to the
size of the muscle, although there may be extreme atrophy and the far-
adid eontraetibility only slightly altered. , ^

Landouzy and Dejerins met with reaction of Degeneration
eularis flris in one of their cases and in the deltoid in another but it

*

it very rare.

Fibrillary contractions are almost never present.
The tendon reflexes are present and vary, in direct ratio to the volume
of the muscular mass; although Landouzy and Dejerine (55)* observe
that tb«c.patsliar reflex tray be abolished before there is any trace
of atrophy in the thigh muscles} as in observations 5 and 4.
Contractures may be present, espeeiaLdy in the biceps and in the pos¬
terior regions of the thigh.
The other functions are normal.

Progress and Duration.
The disease is essentially chronic, but very variable in its

progress; for example, the atrophy may remain confined to the face
for a period of 13 year's before spreading to the upper limbs (obs. 2
Landouzy and Dejerine 1865). Ifi another the extension may begin a
year or two after the face, and the atrophy become rapidly generalised
(obs. 3 Landouzy and Dejerine 1886) but under favourable nygienic con¬
ditions the patient may live a long time, twenty, forty or even more
years.

*. Landouzy et Dejerine "Loo cit." 1885.
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Morbid Anatomy of the Myopathic Atrophies.

In the pseudo-hypertrophic condition the naked eye and
microscopic appearances will vary according to the stage at which
the disease has arrived. When the muscles are enlarged they are
pale yellow.

In the earlier stages of the disease there is simple atrophy
of the muscular fibres with an increase of the connective tissue
between the bundles of muscular fibres and between the fibres them¬
selves. These thick septa which now separate the muscular bun¬
dles from each other consist of fibres arranged parallel to the
long axis of the muscular fibres, intermingled with a considerable
number of embryonic nuclei or spindle cells.

In this stage then, if the atrophy is in excess, the muscles
present an appearance of atrophy^, when the connective tissue is in
excess an appearance of hypertrophy. The hypertrophy, however, is
really due to the changes which take place in the next stage of
the process, viz:- the development of fat cells in the connective
tissue and in the newly formed fibrous tissue. This fatty sub¬
stitution may be slight at first, but gradually increases and as
it does so, the connective tissue of recent formation, as well as
the muscular bundles, tends to disappear, so that we have tracts
of nucleated fibrous tissue amidst adipose tissue. These tracts
contain muscular fibres, presenting great diversity in their dia~.
meter, some being normal, others much narrower, and others again
broad and suddenly becoming narrow. In these narrow fibres the
transverse striation may be found to have disappeared, or to have
been replaced by granules distributed through them, or a simple
fading of the striae. The fibres occasionally undergo fatty de¬
generation era longitudinal striation - vitreous degeneration or
vacuolation. In others, generally those of the smallest diameter,
we find clusters of nuclei distending the sarcolemma sheath, or in
others the latter may be quite empty.

Very rarely, in some part of a muscle, there has been only
wasting of the fibres, without the interstitial change, present
elsewhere (Singer, in the triceps, quoted by Gowers. loc . cit.;

We find normal fibres more frequently where the fat is abun¬
dant than in those cases where fat cells are sparse and the inter¬
stitial tissue is almost entirely fibrous.

The fat may be subsequently absorbed and connective
tissue/



tissue with traces of muscular fibres be all that is left.

In the juvenile form of myopathic atrophy we meet with as
varied alterations in the condition of the muscles as are seen in
the pseudo-hypertrophic form.

The most important changes are in the muscular fibres them¬
selves. Erb (56) exurnineu. pieces of muscle excised from the Del¬
toid, which was hypertrophied, and from the Biceps which was atro¬
phied. In the case of the Deltoid nearly all the muscular fibres
were increased in size, the nuclei were increased in number round
the fibres, which showed no signs of fatty or granular degenera¬
tion, but the striae were faint. The connective tissue was also
increased. In the Biceps the fibres also appeared to be hypertro¬
phied and there was some increase of nuclei.

The apparent increase in size, however, may have been due
to a contraction caused by the process of excision, but that some
fibres are hypertrophied is evidenced in three/ cases examined by
Hitzig (55!) and in one examined by Schultze'(58;. -In the latter
there was an increase in the sarcoiemma and muscle nuclei but lit¬
tle increase of the interstitial connective tissue.

There was some fatty infiltration in the interstices between'
the fibres. In muscles highly atrophied there was large infiltra¬
tion of fatty tissue with a humber of broad connective,tissue fi¬
bres. The muscular fibres in some muscles were undergoing a pro¬

cess of vacuolation.
In a case reported by Dreschfield (59) simple atrophy of fi¬

bres with some increase of muscle nuclei was found. In other

cases (Singer; 60) we may find splitting up of the fibres in a
longitudinal direction with a tendency to split into plates hori¬
zontally.

The results of Roth's autopsies go to show that fibres may
atrophy in their length even more than in their breadth. This he
says is borne out by the clinical appearance of the atrophied mus¬

cle* , the belly becoming shorter and shorter. In the Zygomatic
he found that half consisted of fibrous material, the other half
being natural. Much the same condition he also found in the Bi¬
ceps.

From the above it will be seen that changes are found in the
muscular/



muscular Fibres very much resembling what we have noticed in Pseudo-
hypertrophies .

Landcuzy and Dejerine (62) in their infantile form found hy¬
pertrophy of certain muscular fibres, though simple atrophy was -

more common, the fibres not presenting apy granular or fatty degen¬
eration. ''The striated fasciculi diminished progressively in
volume, always preserving the striation intact, the atrophy evolv¬
ing without any irritation of the sarcolemma or muscle nuclei -

the alteration of the contractile substance, properly so called,
being similar to pseudo-hypertrophic paralysis.'' Empty sarcolem¬
ma sheaths may be found and between these fibres on the road to
atrophy either along their whole length.or only in parts. They
observed a trifling thickening of the perimysium, externum and in¬
ternum. Fatty infiltration existed especially in the Orbicularis
Oris, Frontal, Deltoid, Biceps and Supinator longus,*but was com¬
pletely absent in others as Trapezius, Radials, &c.

In their examination in case of obs. 6 (63) they found sim¬
ple atrophy with great multiplication of nuclei - in some hypertro¬
phy and in most a certain amount of interstitial fat.

Having now studied the condition of the muscles in the vari¬
eties of myopathic atrophy it is essential to inquire into the con¬
dition of the nervous system (spinal cord and nerves).

Notwithstanding the lesions that have been observed from time
to time in the spinal cord we must consider it as a rule perfectly
normal. The site and nature of the changes have been so variable
that we cannot look upon them as the cause of the symptoms which hv,-
have been described, more especially when we take into account the
fact that so many cases have been reported where the nervous system,
both central and peripheral, has been found intact. In the pseudo¬
hypertrophic variety, atrophy of cells in one case, sclerosis of
the lateral columns in another, in others still alteration in the
shape of the grey matter have been noticed. In the atrophic
varieties, atrophy of the ganglion cells has been observed by Heub-
ner (64) Frohmaier (65) and Singer, but the examinations of Schultze
(66) Landouzy (67) Dreschfieid (68) Westphal and many others in
recent years have given absolutely negative results.

The/
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The Pathology of %opathic Atrophies.

It follows from what has been said as to the morbid anatomy
that the varieties described are essentially muscular diseases,
consisting of a wasting of the muscular fibres, of an overgrowth
of the connective tissue, mora marked in one and less in another,
and in which fat may or may not be deposited.

Those who have found changes in the cord, looked upon the
lesion here as the primary and the muscular as the secondary affec¬
tion. Even Erb (69) is inclined to think that after all the
affection may be dependent on the nervous system, for which he
gives the following reasons:- (l) the muscles depend for nutrition
to a great extent on trophic nerve centres, but the balance of evi¬
dence is against the existence of any special trophic nerves>and,
by extension of reasoning, trophic nerve cells; (2) the atrophy
often follows the exact course of the nerves in a plexus, but the
fact that in the sphere of distribution of same nerve we so often
find individual muscles absolutely destroyed in the midst of muscles
intact, would appear to negative this view; (5) mental aberrations
occur among the patients and other neuroses in their families, but
if we look upon the disease as one of a morbid developmental ten¬
dency, there is no reason why there should not be a similar ten¬
dency in the diseases of the nervous system and hence congenital
malformations in the arrangement of the grey matter and in the
shape of the cord; (4) the fact that similar morbid changes (hyper¬
trophy, proliferation of nuclei and division of the fibres) both
in the muscles and the connective tissue occur in undoubtedly spin¬
al cases, as acute anterior poliomyelitis; but these lesions do
not belong peculiarly to %opathic atrophy and cannot therefore be
sufficient to differantiate it. He promulgates a theory that we

may have a 'kind of tropho-neurosis having its origin in the troph¬
ic centres of the cord, a disturbance of the functions of these
centres, which finds its expression in the very complicated muscle
changes of the disease. While on this supposition there are as a
rule no coarse nerve changes, it occasionally happens that, after
the affection has lasted a long time or been very intense, such
changes do become visible.'

That there may be a connection existing between

progressive/



Progressive Miscular Atrophy of myelopathic and myopathic origin,
receives some measure of support from the existence in the same

family of both these forms as will be seen in the following cases
reported:- (1) by Philip (70) where in a family of eight children
four were pseudo-hypertrophies, while the father'suffered from a

form of spastic paralysis with wasting and contraction of muscles,
which seems to have been of spinal origin; (2) by Cenas and
Douillet (71) where we find a brother affected with the Landouzy
Dej^rine type and a sister with atrophy commencing in the thenar
muscles of the right hand subsequent to severe neuralgic pains in
the arm.

If we consider the atrophy in the case of the great-grand-
father (recorded above) as a Myelopathy, we have both the forms
occurring in one family.

The theory which I. think best explains the pathology is ad¬
vanced by Gowers (72) "that all the diseases of this class seem to
depend upon a defective tendency of development of the germinal
tissue which forms muscles. They are essentially congenital dis¬
eases, although they are in most cases merely potential maladies
at the time of birth, and sometimes for years afterwards, even

occasionally during a considerable part of life. Sometimes the
morbid tendency attains actual development in the earlier years."

The primary shrinking of the muscles is due in all cases to
this defective tendency. In the pseudo-hypertrophic we find the ^

connective tissue chiefly involved and as the process advances
damaging the fibres; in the atrophic forms the muscular fibres are
principally at fault.

This explanation of the nature of the disease will account
for there being almost invaribly several members affected in a
family, while the fact that the Latissinius Dorsi and lower part
of the Pectoralis major (two muscles which stand lowest in function¬
al importance) are sometimes congenitally absent, is also quite
consistent with this.

When the knee-jerk is lost this can be accounted for apart
from any lesion of the cord by the wasting of the muscles, when the
atrophy is considerable. Further when it disappears before there
is any trace of atrophy in the thigh muscles, the sensory muscle
nerves, which receive the different impulses, may be destroyed by
the overgrowth of the connective tissue.

Etiology/
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Etiology of Myopathic Atrophy.

Myopathic Atrophy (Idiopathic muscular atrophy) is essential¬
ly a congenital, and, in many cases a hereditary disease, as shown
by its occurrence in family groups and in more than one generation.

In the hypertrophic variety two children in a family are
often attacked, and Meryon (73) relates an instance where eight
brothers died of the disease, while all the daughters escaped.
Lutz (74) met with two sisters, a maternal uncle and aunt and a
maternal half sister, issue of a first marriage, all affected with
the disease .

In the atrophic variety Barsickow (75) records 24 cases in
two unconnected families, distributed through five generations.
Landouzy and De'jerine (76) traced the disease through five genera¬
tions in the family L-, and of the nine cases in this family four
occurred in one generation.

In Schultze's (77) cases heredity is very'marked. The ma tern
nal grandfather and grandmother were cousins and of their children
one son had muscular atrophy of some sort. A daughter who was Lin-

affected and was married to a healthy man had five sons, three of
whom had muscular atrophy; one died and in the other two the dis¬
ease began at about eight years. The elder was evidently an ex¬
ample of the pseudo-hypertrophic disease, while the younger presen¬
ted the appearance described by Erb.

In one of Westphal's (78) cases there was marked atrophic
heredity,- younger sister, father and uncle were affected.

A peculiarity in the inheritance of the disease in the hyper¬
trophic form is, that it is transmitted by the mother, she herself
being unaffected. In this respect it resembles Haemophilia, a dis¬
tinctly hereditary disease. The explanation of this is that
females are rarely affected while the males die soon after puberty.

In a case quoted by Gowers in which four brothers suffered,
the mother's brother and sister were likewise affected. Again a
brother and sister were diseased, one daughter of a second sister
and three daughters of a third sister.

Thus the congenital tendency is exclusively due to the matern¬
al element in the embryo,- proved by the fact that children of the
same woman by different husbands suffer in the game way (Gowers)79

Duchenne/



Ducherme states that maternal heredity was somewhat more fre¬
quent than paternal heredity in cases of the infantile form-noted
hy him.

Sometimes isolated cases are met with in which no heredity
can be traced, as in two cases recorded by Marina (80) two by Edgren
(87) and in Obs.224 to 227 of Duchenne (82).

Sex is also an important etiological factor, at least in the
hypertrophic variety, where males mostly are affected.

Landouzy and Dejerine state that the atrophic form has been
observed more frequently in boys than girls, but statistics are not
sufficiently numerous to determine whether this is so.

The Age at which the disease first manifests itself has also
an important bearing on the etiology. It is difficult in many c s
cases to determine the exact date of onset, as the disease often
begins so insidiously. The pseudo-hypertrophic variety shows it¬
self during the period of development, most frequently during mid-
childhecd, sometimes in infancy, very rarely after puberty. Cases
in adults have been recorded from time to time by Percy Kidd (85)
Hughes Bennett (84) and others.

The atrophic generally appears during the later period of
growth and the early period of adult life, sometimes it begins in
childhood as' early as 2 or 3, especially when the wasting shows it¬
self in the face.

Barsickow's cases illustrate how variable the date of onset

may be. In 17 cases it was as follows :-one at 12, four between 15
and 20, seven between 20 and 30, three between 50 and 40, two after
40.

. In some instances neuropathic tendencies can be traced among

the ancestors, as in the family history recorded, but Erb found it
only in 8 out of 18 families, so that this can have little influ¬
ence .

Consanguinity sometimes seems to act as a factor. It is
difficult to say what part exciting causes play in this disease,
but i f on enquiry one finds the existence of a predisposition to
the disease, exciting causes may be assigned a share in its evolu¬
tion; as for example, the frequency of the appearance or accelera¬
tion of the morbid process after acute infectious diseases <. . 1
observed/
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observed In the case of T.C., and. in a case recorded by Troisier
and Guinlon. In this the face was affected, at three, at seventeen
the patient had typhoid fever which seemed to precipitate the evolu
tlon of the atrophy, and after that the shoulder muscles were com¬
pletely gone.
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Diagnosis c f Myopathic Atrophy .

I. From myelopathic Atrophy.
The difficulties of diagnosis of Myopathic and Myelopathic

atrophies are well illustrated in Schultze's case which showed
widespread atrophy of the upper extremities (including those of
the hands) with fibrillary tremors, reaction of degeneration and
absence of heredity, but which was proved post mortem to belong
to the Myopathies. The main points in forming a diagnosis are:-
(1) the point of attack in the typical form of myelopathy is the
small muscles of the hands; conversely in myopathy the atrophy
usually begirds in the muscles of the shoulder, back or face, a
predominance of the atrophy in the muscles of the proxinrlal end
of the limb persisting almost indefinitely is very characteristic
of Myopathies. Slight implication of the intrinsic muscles of the
hands has been met with in very rare instances (Gowers and case of
T.C.)

(2) As already stated the white matter as well as the anterior
horns is affected in the vast majority of myelopathies giving rise
to paresis out of proportion to the muscular wasting, and hyperton
us added to the symptoms of atrophy. Frequently also in myel¬
opathies bulbar symptoms make their appearance, while neither of
these symptoms are observed in myopathies.
(5) Hypertrophy of certain muscles is very often present in myo¬
pathies but has never been described in myelopathies.
(4q In myopathies the muscles are affected in an individual way as
we have seen and we find muscles destroyed in the midst of noiseles
intact. This, which is not seen in the spinal form, is important
especially when the case is advanced.
(5) Reaction of degeneration is not uncommon in myelopathies in
the later stages . In myopathies it is exceptional to find; any
other changes then diminished response to both currents.
(6) Fibrillary tremors are common in myelopathies but rare in myo¬

pathies .

(7) Pain in the neighbourhood of joints in the affected limbs is

frequently complained of in myelopathies but exceptionally in myo¬
pathies .

(8) Trophic changes are frequent in myelopathies but do not occur
in myopathies.
(9) Myopathic atrophy evolves more slowly than the myelopathic.
(10)/
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(10) The age of onset in myelopathies is about 50 or later, rarely
earlier. In myopathies any age below 20, rarely later.
(11) Heredity is rare in myelopathies but remarkably common in myo¬
pathies, especially that heredity in which members of the same

generation are affected, often without ascendent or descendent
heredity.

II. From Chronic Multiple Neuritis .

In this disease we often have a history of alcoholism or
family tuberculosis.( ;.(2)It is never hereditary. (5)The paralysis
is out of proportion to the atrophy. (4)There are marked sensory
disturbances. (5)There is early appearance of reaction of degenera-
and (6)absence of hypertrophy.

III. From Syringomyelia.
The localization of this affection is of the Spinal type, t

We have atrophic paralysis with reaction of degeneration, absence
of hypertrophy and distinct sensory disturbances.

IV. From the Peroneal Type o f Atrophy.
( Neuropathic Atrophy ) .

In this type hypertrophy is never present, fibrillary con¬
tractions are common, degenerative electrical changes appear early,
hands and forearms are affected soon after the lower extremities
and sensory troubles are not uncommon.

Prognosis/
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Prognosis of Myopathic Atrophy.

The prognosis in all the forms of myopathic muscular atrophy
is grave, for the disease does not appear to be arrested in its
progress. Hence it deserves the name progressive muscular atrophy
as it successively attacks different muscles, which gradually pro¬

gress to the highest degree of atrophy.
The prognosis is most unfavourable in the pseudo-hypertrophic

variety. Even though the disease deveicpes late and the patient
reaches his twentieth year before the condition becomes marked,
there is only very slight hope that it will not advance to its
ultimate degree. Gowers says that in any case, and at any age,
it is unlikely that the patient will live more than seven years
after the power of standing is lost.

In the atrophic forms when the symptoms are late of appearing
the progress of the disease is slower. Sometimes the degenerative
process seems to stop in its course and we have long periods of
arrest, and this is a favourable circumstance in a prognosis al¬
ready sufficiently grave.

We thus see that the prognosis is influenced by the period
of commencement and the observed rate of progress.

The general health remains good, as the muscles of mastica¬
tion and deglutition are unaffected; and, if the muscles of respira
tion remain intact, under favourable hygienic conditions the
patient may live to an advanced age.

Treatment /
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Treatment of Myopathic Atrophies.

From what has been said under pathology it will be evident
that treatment is of little avail in cases of Idiopathic Muscular
Atrophy.

It is difficult to determine in a disease so variable in its

progress What share the various methods of treatment have had in
cases in which improvement seems to have taken place.

We have no positive knowledge that any drug is capable of
exerting a beneficial influence, although the administration cf
such nervine tonics as arsenic and phosphorus have been considered
efficacious in some cases in retarding the progress of the weak¬
ness . .

Electrical treatment has been advocated and both Duchenne
and Erb report cases of arrest following its employment, but this
is very questionable when we take into account the variable ten¬
dency of the disease. Erb thinks that electricity is still the
most trustworthy means at our command. He advises the galvanic
current along the back and .over the cervical and lumbar swellings
of the cord, whether we consider them the proper seat of the dis¬
ease or not, and the faradic, galvanic or farado-galvanic currents
to the nerves and muscles, avoiding too strong currents or too -long
sittings. One of ixy patients was of opinion that in his case
electric treatment instead of being beneficial tended to increase
the weakness.

But by far the most powerful agent in improving the condition
of the muscles is the physiological stimulus of Voluntary Effort,
and as we have already seen in pseudo-hypertrophies, the muscular
disease progresses more rapidly when this ceases. In families
with a predisposition to atrophy, if systematic muscular exercise
can be taken, it may assist in preventing the occurrence of the
disease and in retarding the failure of power in those already
attacked. This has been well marked in both my cases where gym¬
nastics adapted to bring into play the weakened muscles has had
the effect of strengthening them.

Hence every means should be adopted to maintain the power
of moving about as long as possible.

Massage, combined with passive movements to prevent muscular
c on traction/
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contraction and consequent deformities may tie of use; and, if
necessary, tenotomy should be performed in cases cf contraction
of the calf muscles.

Excessive exertion should be carefully avoided.
I may here mention that the brothers of my patients believe

that they have es caned the disease because of the active life which
they have required to lead, the one having been in the ariry, the
other employed in a large store. As bearing on this point it is
rather curious to note that the majority of patients have led a
sedentary life.

The general health must be carefully attended to in the case
of members of atrophic families, both of those who are affected
and those who are not. They should have plenty of fresh air,

good food, baths, &c ., and every means should be employed to give
tone to the system.

Coneluding/
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Concluding Remarks Upon The gnbject of Myopathic Atrophy.

From the description which has been given of the Idiopathic
Muscular Atrophies, 'it will he seen that there exist several
types, all characterised; by a progressive wasting of a greater
or less number of the voluntary muscles of the body, but which,
at the sane time, present differences in their clinical features.

Three principal types have been selected as being most
pronounced in their characters, and in this way the points of
agreement and difference are more clearly brought out.

These points of difference constitute, according to some,
sufficient ground for regarding the various types as distinct
primary muscular affections, and not as essentially one disease,
as the numerous points of agreement would more readily lead one
to believe them to be.

The differences are, it must be remembered, merely differ-
ances of degree of the morbid process and in the initial local¬
isation, both of which seem to be influenced by the date of onset.

Thus, when the disease shows itself in the early period of
development, it is more apt to be attended by hypertrophy, espe¬
cially in the legs and face; but when the onset occurs at a late
period, wasting, especially at the roots of the limbs, is the
conspicuous featiire.

But it has been mentioned under the pseudo-hypertrophic
form that atrophy is almost as important a feature in the disease
as hypertrophy, and that the latter was due to a fatty infiltra¬
tion. This fatty infiltration is also marked in the face in
the Orbicularis Oris, which is always first affected, ■ and which
gives to the lips the volume they possess. Thus it may be look-
upon as a phase of the pseudo-hypertrophic form.

The infantile form, again, affects more frequently the male
sex, and, as in the pseudo-hypertrophic form, we find transmis¬
sion occurring more usually through the mother.

Many observers in recording cases of the pseudo-hypertrophic
form, speak of the stupid-expression worn hy these patients,
even in cases in which the intelligence was undoubtedly unimpair¬
ed, and this, no doubt, was due to the greater or less implica¬
tion of the muscles of the face, and the imperfect performance
of/
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of their functions.
Zimmerlin records a case in which the patient was attacked

by that variety of the disease which first involves the muscles
of the face, while the pseudo-hypertrophic form appeared in the
lower extremities (Mendol's Centralblatt, 1885. )

That a connection also exists between the pseudo-hypertrophic
form, and that of Erb is proved by the fact that when the former
spreads to the upper part of the body, the muscles do not increase j
in size, but become markedly atrophied, and the atrophy here oc¬
curring has exactly the same localisation as in the 'juvenile
form,' and begins about the same time.

Another point which brings them into contact is that in the
juvenile we often find the same muscles in the upper part of the
body (Deltoid, etc., ) hypertrophied, as we do in the pseudo-hyper¬
trophic form.

Another character which they have in common is a diminution
in the size of neighbouring muscles, namely, the lower part of the
Pectoralis and Latissimus Dorsi. We sometimes meet with the

pseudo-hypertrophic and the juvenile forms combined in one indi¬
vidual, as in Singer's (85 ) case when there was pseudo-hypertrophy jj
of the calves and characteristic gait, with marked atrophy of
the shoulder and upper arm muscles.

These two types may also occur in the same family as will
be seen from the history of the cases recorded above and those of
Schultze, (86 ) where the elder brother was a pseudo-hypertrophic,
and the younger presented the appearance described by Erb. In
Russell's (87 ) cases, one brother was a pseudo-hypertrophic and
the other two were atrophies. This latter fact is an impor¬
tant argument in favour of the unity of the diseases.

We now take up.the relationship of the infantile form and
the juvenile form of Erb.

When the face is attacked in infancy, sooner or later, but
very often about the time of puberty, the disease spreads to the
shoulders and upper arms, as seen in Landouzy and Dejerine's
cases, and then the juvenile form of Erb id produced, or the
scspulo-humeral type of the French observers. The latter, however,
argue that in 'Erb's' form there is hypertrophy of certain mus¬
cles, which feature is not present in the form, they describe;
but Erb states that hypertrophy is not always present. It only
exists/
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exists for a longer or shorter length of time and gives place in
the course of the affection to a pronounced atrophy. It is, in
fact, a fleeting symptom. When the affection of the face does
not appear till later in life, it -"does not precede hut follows
the atrophy of the shoulders as we have seen in Remaks and La-
dame's cases. Remak, indeed, published his case under the juven¬
ile form with participation of the face. This point brings
these two types into close contact, and heredity here also streng¬
thens the evidence, for we frequently find the two types present
in the same family. In addition to Landouzy and Dejerine's cases
Duchenne describes the case of -a father in whom the disease began
in the shoulder muscles at the age of 48, while his two children
were early affected with atrophy beginning in the face. In
Troisier and H-uinon's (88) cases the father was affected at 14
with atrophy of the shoulders, while his daughter, who began to
suffer at 11, had atrophy of the face f shoulder and arm muscles.

In a case described by Friedrich we see a patient in whom
all three varieties appear in combination - the infantile form,
from the implication of the face muscles; the juvenile form, from
the atrophy having a special localisation? and the psendo-hyper-
trophic form, from the increase in the volume of the muscles.

The morbid anatomy also aids in establishing the unity of the
three types described. In all we have a primary wasting of the
muscular fibres, an increase of connective tissue and a deposi¬
tion of fat. iThose changes may vary cobsider&bly in different
muscles in the different types and in different individuals; but
this is only a difference in the degree of the morbid process,
while its nature is the same in all.

The other points of agreement between the various types are:_
(a) the gradual onset, (b ) the disease generally attacking the
proximal ends of the limbs, (c ) the peculiarities in the atti¬
tude and movements, (d) the simple diminution of electric irrita¬
bility, with almost invariable absence of reaction of degenera¬
tion, (e ) absence of fibrillary twitchings, (f ) lessening or com¬

plete loss of mechanical irritability and (g) of tendon reflexes,
(h) frequent heredity, and (i i all the other functions of the
nervous system unaffected.

Progressive/
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Progressive Muscular Atrophy Of Neuropathic Origin. (Peroneal
Type J,

Wa now come to the last of the forms of Progressive Muscu¬
lar Atrophy, hearing certain resemblances to the atrophies just
described. vi%:_ the age at which it begins, the gradual onset,
more than one member of the same family being affected, and its
slow but progressive course.

Charcot and Marie, however, (8© ) in 1886 recognised it as a
distinct type and Tooth (90) in the saxae year proposed for it. the
name 'peroneal type of progressive muscular atrophy' from the
tendency of the disease to attack first the pcronei and extensors.

In this form males suffer about twice as frequently as fe¬
males. In the majority of the cases the onset of the disease oc-
curs between the ages of two and fifteen, though in a case report¬
ed by Osier it began unusually late in life, at the age of 47.

According to Tooth, the disease is most often first apparent
in the Peronei and at about the same time, or soon after, in the
Extensor longus pollicis and Extensor communis digitorum. It
is not unlikely, however, that the small muscles of the foot are
the first to undergo degeneration. The calf muscles are later
in being involved, and still later those of the thigh, especially
the Vastus internus. From two to five years after the beginning
of the atrophy in the legs and feet the intrinsic muscles of the
hands are attacked, after them the extensors of the forearm, and
still later the pronators and supinators. In Charwot and Marie's
cases, four in number, the Supinator longus escaped, as well as
the muscles of the shoulders, upper arms, neck, body and face;
but Hoffman (91.) reports cases in which all these muscles were

diseased.
We may have a claw-like deformity of the fingers and an

early development of club foot from the unequal affection of
the muscles.

Hypertrophy has never been observed.

Fibrillary tremors are common, especially in the hand.
The irritability to the faradic current is diminished, and

in nearly all the cases reaction of degeneration appears early.
Shooting/
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Shooting gains occur in a few cases, and. cramps of the muscles
of the thighs are described by Charcot and Marie. Cutane»ous
anaesthesia is sometimes present.

Muscle reflex action is lessened or lost.
Heredity. especially collateral heredity is a marked feat¬

ure of the disease.
In Osier's (92) case it could bo traced through three genera¬

tions.

Herringham (95 ) reports a case where the disease could be
traced through five generations and the disease was transmitted
through females to males, in this respect resembling pseudo-hyper-
trophic atrophy.

In Schultse's case two sisters and a brother, and in Ormer-
od's (94) a brother, sister and father were affected.

A striking peculiarity of the disease is its tendency to
follow an acute specific disease such as measles. Out of six
cases recorded by Ormerod (op. cit. ) and Donkin (95 ) measles pre¬
ceded the disease in five.

There is considerable difference of opinion as to the patho¬
geny of the disease. Both Herringham (op. cit. ) and Sachs (96 )
are of opinion that it is one of the central nervous system, and t
that this form represents the leg type of myelopathy.

Dr. Ferrier's experiments (97) showing the centres in the
lower cord and their corresponding groups of muscles strengthen
this view. That it may be so in some cases is, I think, further
supported by the History of the 'Wetherbee Ail,' reported by
Hammond in his book on the Nervous System, where we have evident¬
ly a true myelopathy in the earlier cases, beginning in the legs,
while the later cases developed the thenar type.

Hoffman (98) (who styles it Progressive neurotic muscular
atrophy ) and Tooth arguing from the autopsies of Virchow, Oppen-
heirner and Friedrich, where extensive nerve degeneration was

found, advocate the nerve origin of the disease, so that we may
have a Progressive Muscular Atrophy of Neuropathic origin. The
other points in favour of a neuritis ares-
(a ) the early appearance of the reaction of degeneration.
(h )/
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(bJ the absence of reflexes.
(c ) the tendency to contracture and
(d) pain, especially along the course of the nerves.

If the disease is really nenratic (and this can only he
settled by further autopsies ) and seeing that often many members
of a family are affected, we may have a congenital weakness in
the peripheral nerves, just as occurs in the case of the muscles
in idiopathic muscular atrophy.

The atrophy in some cases may be idiopathic, so that we may
have a peroneal type due to spinal, neural or muscular changes.

The prognosis and treatment mentioned under the myopathies
apply here also, except that electrical treatment may be more
beneficial.

Thus we see that Progressive Muscular Atrophy may have its
origin in the three parts of the neuro-muscular system - the
spinal cord, the nerves and the muscles, and not alone in disease
of the cord as was originally believed.
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