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A Short Sketeb of the Histomy of Progrsssive Muscular Atrophy
of Myelopathic orvigin.

The subjeet of Progressive Muscular Atrophy has been a
fruitful source of discussion amongst Neurologists sines the
riddle of tbe pressnt century when Ceuveilbier, Aran and
Puchenne first described it. At intsrvals during that time
rany clinical arnd anatorical observaticns hawebzssn rscordzd
and thess, aided to a2 certain extent by the results of sueh
physiological experiments as those of Yeo and Ferrisr, have
been the means of considerably subdlv1d1ng what was orlglnally
an apparently homogensous group.

Under the bead of Progressive ¥uscular Atropbhy was in-
cluded a2 number of forms having tone common ceharactsristic of
Atrophy but due to various causes. .

Cases of the disease were published by some of ths older
‘writees, as Cooke(), Abercrombie (2), Bell (3), Parvy (4),
and Pubois (5), bui it was not -till 18492 that it becams recog-
nised as a distinet type of discass. Duchenns (6)+ gave the
fiest systematic account ‘in 1849, Aran’s (7) Vewoir followed in
1850, and thres years later Cruveilbier (8)f read 2 paper upon it
before the Academle de ¥édicine. The latter however had describ-
ed it in his lectures for sevemlyears.

There at once aross considerable difference of opinion as. to
the Morbid Anatomy and Pathology of the diseass. Cruveilbisr (9)tf
"found no disease of the cord in his first autopsy, as he expected,
but in 1883 he found the anterior roots of the spinal cord consider-'

*Duchenne— Atrophie Musculaire avec transformatior graisseuse
' Memoires de 1’Academie du sciences 1840,
tCruveilhier— “Sur la Parslysie Museculaire Pfogr-ess*i?ve

PiCiasgishigy atrophiqgue.” Arch., Gem. de Med. 1853.

Tt Cruveilbier-Loc cit.
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ably atrophied and siwmilar changes have been described by Raa&e'(lOJ‘
Duwénil (11), Charect and Joffroy (12).  The antegrior nerve roots
however, have been found normal by Clark (13) Fromman (14) and others
so that we must look upon this as secondary, and not the essential
ﬁorbld alteration 28 Cruveilbier supvosvd..' :
Puchenne then concludad from this 1nconstancy that the disease
was one primarily of the affected mwuscles and this opinion was shar-
¢d amongst others by Aran and Vivchow and even as late zas 11873
Frisdéieh ~¢~15 J'%}r in an able monograph strsnuously defended the
'Eyopathie_artmia of the diseasse, - Hs. eoﬁsidurs the disease to be a
primary chronic. myositis the rmtra nuscular nerves: being secondar-
ily implicated and that there is an ascending neurltls but a fatal
objection to this theory is that we may bave tha most advanced Atro-' .
pby in wuscles with the‘peripheral nerves and antsrior nerve roots
norwal; morsover the ascending neuritis has not been shown to ex- ]
ist. However, when we come to speak of .the Myopathies it will be
" geen that there is some 1ust1flcat10n for the view maintained by.
Friedrigh. : i ]
The theory that the disease was dues to a lesion of the §§ﬁp§~"’
thetic was advanced in 1854 by Bchnsevogh (17) who found it diseas~
ed in a case sxarined by bim. Jaccond 2nd Duménil also found it ;
affectad but Hayew, Vulpian and Chareot have found the Sympaths tic
rerfectly healiby, and, therefore, the Pathogemy of Progressive: ,
Muscular Atrophy cannot be explained by a lesion of this part of the_%
nervous systew.
fle now cors to the last theory given forth as the cause of the.;
disease. - 1
Valentiner in 1855, Schneevogt and Frowman had obssrved ehan*‘fj
ges in the upper part of the Spinal cord but Luys (17)t was the fivst
to demonstrate the morbid changes in the grey substance. His pa-' |
tient with advanced atvophy of -the muscles of the left hand and
forearm ﬁaving died, thers weve found in ths grey substancs, of the
caphllary vessels and thickening of their walls-a large number of
the ganglion cells of the anterior cornua had disappeared in the

*Friedrich-“Ueber Progr, Muskelatrophie.” Berlin 1875,
"
fLuys “Gaz. Med 2e Paris No. %2. 186Q.



raet of the cord affectsd and were replaced by granular masses, é
The degenevation affected chisfly the left anterior cornu, corres- '
ponding with the seat of the wuscular atrophy. The 12ft anterior

nseve roots were also atrophied.

Lockhard Clarks, in 1881 and 52 (18) described the sxistancs

of atrorhy of the cells in the anterior cornua in three cases.
Hayren reportsd the rssult of -the Exawination of the cord in another
case. These obssrvations were confivwd by siwilar ones frowm ex- ;
awvinations made by Charsot and Joffroy (12}, Duchenns and Joffroy (20)
Prévost and Davié (21), Pieeret znd Trosisr (22).  Chareot in pavti-

cular was a strong supporter of the spinal origin of the dissass;

and chroric 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 nmatter will causs atrophy of the muscles.

Associated with this degeneration of the cells we have 2
degeneration of the white matter, -indeed Schultzs (%4) sxpresses
the opinion that only two autopsies (those of Chareot and Cowm-
bault, and Pieeret and Troisier) 2re as yst recorded where this-
was not the cass. Cowsrs (S5)+ says that he has not met with a
single case of Progressive Muscular Atrophy in which the pyramigal
tracts ware unaffected and that suchk cases ave sxtremely rare;.
but that one has been publisbed by Struwpell. Dr Leach published
two cases in which were will marked changes in the motor ganglia
and sclerosis of the lateral columns of the cord. Thus we have
established a Vyelopathic type of Progressive Vuseular &trophy of
which the thenar is the wost comwon form, that is, the atrophy com-
rencing in the small nmuscles of the hand, the thermar and hypotheuar‘
particularly. We may however have irregular forms in which the atro-

phy begins in other muscles such as those of the shoulder, serratus.
ragnus, the arm ard neck wmuscles.

The couwmencewsnt of the disease in the swall hand wuscles bas
been elucidated by the experiments of ProfessorsFerrisr and Yeot on
monkeys which show that the swall hand muscles are connected

*Gowers “Nervous System 1892,

TEerrier and Yea. Proe Roy Soc 1881,

“Localisation Atrophic Paralysis.” Brain 1881,




with centres in the dorsal cord at about the level of the sscond
dorsal roots. The othsr fsatures af the disease are:-' :
(a) the progrsssion of the wasting to the vest of the limb, to the
rusclss of ths trunk azd lower extrswities.
(b) the onset of ths disease after twenty ons
(c) peesshee of fibrillary twitechings
(d) certain contractures giving riss to the well known claw shap-'
sd haad , : {
(e) di-mi-gnult_.iou of faredic irritability in proportion to the wast- 4
ing, the late developement of the reaction of degeneration.
(f) the slight tendency to heredity.
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Progressive Muscular Atvophy

of

Myoratbic Origin

All the forws of Frogressive Vusecwlar Atvophy cawe ta be included
under the Myslopathies; but the investigations of the last ten years
have been the wmeans of separating from ithat group a large class of
cases clinically resembling but pathologieally distinet from them. é
This is the ciass of atrophies in which the seat of the disease 1
lies solely in the zusclss thewselves, which is independent of all. '
lesion in the nervous systsm, céntral or pervipheral, and to which
the names of VMyopathic Atrophies, Muscular Dystrophies and, in tbhis
countey, Idiopathic Muscular Atrophies have been applied. : 3
One of the earlisst recognised forms of progressive muscular ]
atrophy of ¥yopathic origin is the well known Pseudo-hybertrophic wuscu-
lav paralysis. C?ses of what we know to be axamplss of this dissase
were describad by oldsr writers. It was first described by Greisin-
ger but Duchenne (26) was the fiest to thoroughly investigate the na—rj
ture of the discase and to consider it as a pure myopathy.
A ssties of cages was published by -Meryon (27) and Oppen-keiwer 3
and they considered it identical with “Progressive muscular atrophy”.
“Feisdrich as alveady statsd, judging frow the vesults of his
autopsies, looked upon all -forms of progressive wmuscular atrophy as of
Vyopathic origin, and vegarded the Pssudo-bypertrophic paralysis
as identical with it, and bis view was to a certain sxtent just-:
ified when in 1883, Ffrb, (28) described at the congress g4 Fri-




bourg, his varisty undsr the svame of the “Juvenile forn” of
FProgressive V¥uscular Atrophy, based upon the clinical obsseva-
tions of 29 cases, and since proved by the autopsies of Schultze
and others to be apparently urconnected with any lesion of the
nervous system.

Another wariety rscognised by Landouzy and Déjérine (22)#
in 183%F as a pure myopathy is that dsscribed by Cucbenne (30) in
1885 as the "Infantile Form of Progressive Muscular Atrophy” so call-
ed because it always begins in sarly childhood with affection of the
ruscles of the face. [Landouzy in 1374 recordsd the cases of two
brothers suffering from the disease and vwas able to watch the cases
for a period of ten years. This observver along with Déjérine show-
2@ that in this disigse there exists 2 simple Atropby of Nuscles and
not an Atevophy of ¥ylaopathic origin as Ducbenne believed. The
first observation of Progressive Muscular Atrophy with patticipation
of the wuscles of the face is rsally due to Cruveilbier (31) who in
18F3 described the &ase of Legrand, ==d the avtopsy on his body show-
ing the nervous system, both central and peripberal, to be intaect.
Remak (%2) Yossdorf (33) Trd%ier and Guinon (34) Marie and Gui-|
- nont and others have recorded cases of this diseass. -

Leyden (35) proposes another clinical variety under the head of
“Hereditary Progressive Muscular Atrophy” to wbich he assigns the
following characteristies:—

(a) Inmariable heredity
(b) Commencement in early childhood, irn the muscles of the lower ex-
tremities and the back
(¢) Male sex chiefly affected
(d) Hypertrophy of the muscles of the calf and sometimes of other
Yuscular éroups. '
Mobius reunites this herzditary form to—the peeudombypartes—
*Landouzy and De jerine- Rev., de Med. 1885
t. Marie and CGuinon Rev. de Med., 1885,
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phie—foer to the pssudo-bypevtropbic form of whiech it is only a
varisty and thus bscare estatlished the Leyden-Mobius typs.

As however, hecedity is an iwportant feature in pseudo-hyper-
trophic paralysis, frb’s form and the peronsal type of Atrophy to be
mentioned later;— and as we way bave undoubted examples of these varie-
ties coamencing in the lower extremities, another variety can hardly

be estatlishted on these grounds.
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Account of Two Cases Of Myopathic Atrophy, Occurving In The Author’s
Practice, With Fawmily History.

)

—_——— U g LT

Pefore procesding to give a more detailed description of the varistiss
of ¥yopathy, I propose to narrate the family bistory of two ‘cases which
dn my opinion belong to the group of Myopathils

The fawily history goes back to the great Crandfathesr, whom the fa—
thertof wy pstients distinctly rewsnbers, stating that “be had 2 with-
ered band and 2ve”, and though not very robust, was bealthy and able
to wove until he disd at the age of 72. -

The great grandwoither was a hale, hearvty, active snergetic woman;-who
lived to be B0 years of age 4
THe children of the great ﬁrand parents ware four 'in number:-

J.C. The paternal grandfather of my patisnts;

T.C. The maternal g - "

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 ages of 96.

J. Ci.The paternal -Grandfathsv, was a healthy, ordinarily wuscular man.
At the age of 45 “hs took 3 fit of some sort, which the DPoctor -called
a rvush -of ‘blood to the head.” After this attack be Rrew wsaker,
and corplained much of giddiness, though still atle to work a littls.
About two ysars later he died from a third attack.

¥he Maternal Grsat Grand -Mother was not strong, and died comparabively
young leavéng -only one child.
The ‘Patsrnal ‘Crandmother died of what was then:called a “decline”™, some
‘months after the birth of ‘her sixth: child-whether ‘it was-really con-
sueption, or nerely a ‘gradual decrease:of shrength, my patient does

not ‘know,

The Patern2l :Grand ‘Parents had 'six children, three sons -and three
daughters. “Two -of the sons died 'in childhood. Of the surviv-

‘ing -children:-



¥

( The Maternal G remdfather, a brother of the Paternal,was 2
s tout,able~bodied man. For three yesars prior to his death
he suffered from a growth at the back of the neck - ' at the
base of the skull ' ( sic ) - which was removed;but ths part
never healed.

o ——— — i S A A
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{(¥)-'M. C. when young was fairly strong and bealthy but about 12 or
13 years of ageghe received a wound in the foot, which
" suppurated and never healed. Sores also broke out up-
on the leg, hand and cheek. Henceshe was wore or less
constantly confined to bed, and died aged 50.

(8)-'8. C. a strong, active woman, always healtby, and still alive,
aged B5.

(3) E. C. fairly strong when young, but became less robust some
years after warriage, and suffered from disease of the
heart, of which she died, aged between 50 and 60.

(%) 8. C. the father of the patients, was bern in 1811. He had
always been healthy, strong and havdy. In 1834 he had fe-
ver in Batavia, and in 182ZF was very ill with scupvy.

In 1838 he had yellow fever at Demarara. In 1841 Ge
rarvried, and a few months later bad swall pox. TFrom that
time he has enjoyed excellent health, and does so still

at the age of 83. '

The Vaterial Grandeother was a little, stout woman vsr§ ruscular.

A11 through kesr 1ife sbe was sutject to sick teadaches, and com-' _

plained of ber back for many years before her death at the age of 95

The WaterialCOrand pavents had three children, two sons and a daugh-
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 rememberved that
the parents of the patients were cousins-¥Khen still a young wo-
wan she burt her back, while doing some heavy work, and ever .
afterwards complained of it. She had =s#all pox at the same
t1nie és her husband, some months after harriage and while
pregnant with first child, who will be referred to iwmediately.
She was wery subject to bheadaches, and suf fered from pains in
the side. She was, however, fairly strong and wuscular, and
died of aorbic disease at the age of 72.
She bad nine children:~
(1) F. C. could walk when very young, but with a “rolling, recking
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rotion,” and was very sasily knocked over. He gradually
experienced a ¢dreater difficulty in locomotion, and at
about the acde of seven could not walk without assistance.
Later,crutches were procured for bhim, and with the aid of
these bz 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 bimself into
bis chair by his arws. Last of all this power failed him
also, and he died of heart-disease, aged 20.

(2) M. C. A daughter ratber delicate, but fairly wuscular. Still
lives, aged 51, and is wuch troubled with neuralgia.

() C. C. & davghter, when young was strong and heaé%?y. Khen 7
years old she had weasles, and was “blind”.for over two
months. Then “sores” in the neck broke out, which never
bealed. She died aged 2Z.

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

(5) &. C. f41

() W. 0. both strong, muscular ren, aged'157

(7) L. C. a daughter, strong and healthy aged 20

{(2)T. C. one of the patients-who was the third eldest in the family

gives the following history of hirself:-

He does not know what ailwents he suffered frow when a
child. His earliest recollection about his physique is

that when he was betwesn 4 and D years old he used to won-
der why be could not run as fast as his play fellows, and
why be was more easily knocked over than they. He under-~
stands that he was round and vruddy, and appacrently 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. fcen abtout 9 years old he

noticed a difficulty iz rising frowm the flcor or ground. Im=

mediately prior to this he had bad a bad @tithek of measles.
He could run still, but in a slower, clumsisr way, and now
began to suffer from sick beadaches whenever he over exerted
bimself in any way. By the time he had turned 12 his power
of vunning had pretty well deserted him, he began tn need

the aid of his hands in rising frow a seat, and found a dif-

ficulty in mounting a high step. Sowetimes, too, his knees
would suddenly giwe way under hiw, and he remarked ithat his

Kt 14 o



thighs bad ldést “their roundness and become very thin in

front”though the lower parts of the legs were still full

ané rvound. ®hat his arws weve like at this period he can-

not remember. He did not, however, notice much @f any de-

ficiency in them, though he recalls that his shoulders

wvere thin. By the time he left school 2nd 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 exerciss, suffer-

ing from cramps when he over-8id it. 4 year or more after

joining the office, he has, so he says, a second attack of

scarlet fever, and he thinks that, following on this, he no-

" ticed that the uprper parts of his arms were thinner than the;

should have besn. For many years he continued to suffer

from crawps in thes calves and behind the knses after prolong-

ed walking, and, indeed, he is still affected in this way.

Before bis apprenticeship of four years was cver he found

that the difficulty of going ur steps was irncreasing, like-

wise that of rising from a seat or walking uphill against the

wind. His leg power, in a word, was growing less. Fror tais

tire onward during the twenty odd yesars he was in City Offices

he vemarked a continual loss of muscular power, but wvot in

any marked degree at any particular time. He took regular

walking and dumb-bell exercise, but nevertheless failed to re-

stors or maintain his strength. He grew very bilious when &n

town, and his appetits was never very good; yet or the whole
B he enjoyed fair health., He used to “firm up”™ during bis holi~

days, but invariably lost ground throughout the Wintsr. He

worked as long as he was able, but found bis occupation grow—

ing too heavy for him, and ere he gave it up be felt as if ke

would collapse altogether. After his return homs he improv-

88 a good deal, and though still losing strendih notes that

he is not doing sgfrapidly as when he was in business. BHe is
: now 48 years of age.

{9) G. C.-the other patient, is the second youngest in the family. A%
‘fheage of 1% or 14 he first found a difficulty iv runring
down a stsep hill, but had otherwise no troutle in running as
fast as bis companions, and could juwp as far and as bigh as

any of them. When about 18 the vuunning power was gdreatly
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modified, but could still be exercised “in a sort of a way”

He was sensible of no other deficiency. His shouldsers and
upper arws had become thinner, but he felt no want of power
therein. Some three years later he began to exverience dif-
ficulty in rising from the ground (indeed, one frosty day

ke found that he could not rise at all without belfp) and sub-
seguently in getting upstairs and rising from a low seat.

His arws now began to feél weaker. A few years passed, and he
noticed a want of pcwer in going downstairs, and while be
could still walk and climb up a steep bill, he could scareely
descend without fear of his knees giving way. The arms gradu-
ally grew weaker, the back less stroung, aud be required help in
rising frow an ovdinary seat. At the same time he was con-'
scious of an ever increasing weakuness throughout his euntire
muscular system. To-8ay the lower part of the arms, the ealf
and the legs ave still stroung and fievm and he can still go up-
steps pretty well, though not so easily as before,

T have given the family bistory somewhat in.detail, for it is interest-
ing as showing that though an elevent 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 meakness in
one ancestor bas been neutralised to 2 certain extent Py the excessive
vigour and robustness of the otber, as seen in the great grand-parents.
Although there is nc history of direct transwission of the disease, yet
there is good evidence of a neurotic tendeney, witness the great grand-
father, whe was affected with a withered band and arm-the grand-father
who died frow cerebtal mischief-the maternal grandwother and mother who
suffered frow sick beadacbeggéf the sistersl who was subject to neural-
gia. The cohstderation of these facts would lead one to lock upon the
Atcophy as of spinal ovigin.

To sum up:-
'(1)-In the case of the great grandfather it is of course Empossible to
. say whether thbe wasting was of Myelopathic origin or a local palsy.
(2)-1t is also possible that the paternal grand-mwother may have been
atrophic, as her wasted appearance would be likely enough to give
rise to the idea of a “Decline”. It is wentioned that she died of
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this decline some time after the birth of her sixth child.

This is also an important point, as Charveot and Joffroy (28) have :
observed Progressive Muscular Atrophy occurring immediately after
child-ted. _

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

(4) Frow the history of the paterral aunt (M.D.) baving been confined
to bed nore or lesss during her whole life, one would be inclined
to imagine that the injury to the fool had sst up an Livophy ‘
whieh gradually spread and left her alwost bhelpless. i

5) It will also be noticed that the father suffered severely frowm fe-
vers, and had there been any predisposition to Atrophy in bis case
it would have likely been developed by these external influences,
for, as will be seen further on, Atvophy kas frequently been.noticed
to follow acute infectious dissasss. In the case of the elder of '
the patients we find the worbid process precipitated after an acute
febrile attack, and after ancther attack macvifesting itself in 2
different part of the body. :

(8) It bas been wentioned that the mother suffered from small pox dur-"
ing her first pregancy, which resulted in the BiFEE of an atrophic
son; and perhaps this disturbance in the courss of her gestation
ray have determined the defective evolution of the affected parts.:

(7) Afurther point to be observed is that the father and mother of the
patients were first cousins, and in this case at least we may lock
upcn consanguinity as a factor in the developement of the disease. _
Hence perhaps, the explanation of the appearance of the disesase in |
the earlier merbers of the fawmily, 2nd of the faet that more than one |
rexber was affected. The reappearance of the disease in the young- |
er members of the fawily may bave been caused by the wesaksaing tend-' |
ency of frequent parturitions.

(8) The first child born of this marriage is evidently an exawpln of
Psendo-hypertrophic paralysis, since at a very early age hls galt
is ¢escribed as having been of a “rolling, rocking. ckaractet and
for several years he could move about with the aid of crutches, un-
til the diseass had seized the muscles of the shoulder, which, as
we shall see, are Atrophied sooner or later in the course of the
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ralady. Lastly, his death at the age of 80, which is apparently
the most fatal period in the life of a hypertrophic patient.

(2) Fron T.€ls description of his case when he speaks of his early
difficulty in ruoning and being easily knocked over, and of bhis
being round and vuddy and as well developed as his playfellows, one
would te apt to infer that he, too, was suffering frow pseudo-hy-
partrophic paralysis; but sueh is not the case, as his calves
even at the present time are well developed and he can raise bim-'
se¢lf on the balls of his toes.

(10)Tbe beginning of tbe atrophy in the elder brother was in the muscles
of the thigh and hip, while in the younger, although hs noticed
the weakness in the legs first, the shouldsr wuscles were really
first attacked as will be evident when ibe state of the muscular
system in the two cases is described.

(11)It is vather curious that the younger brother complained first of
difficulty in going Gown & hill while he could go up steps easily
euough, the conditions being reversed in the elder.

(12)4s is so commonly the case we find the disease affectiing only the
rale members of the present gensration.

S 1§ [ LI S

Present Condition

The elder Patient, T. C. is of average height and a hsalthy looking
wan, with a2 chest measurement of 38 inches, that of the abdowmen being
34. There is nothing abnormal atout ths thoracic or abdominal viscera.
Fatiznt suffers from frontal headaches, but not so freguently now as at
an eavrlier period of his 1life. His sight both for near and distant ob-
jects is perfectly good, bis hearing, taste and smell ave normal. o
also bis sensibility to touch, .pain, heat .and cold. .He is a very in-
telligent wan, and bis mewory is good. The sleep function is somewbat
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.

fhe condition of the nuscles and their .movements avre as followsy-'
The nuscles of the face are apparsntly unaffected as all the various |
moverents are perfectly performed. .Ehe muscles of the neck are well de-
deloped and very powerful, probably from the fact that they are so fre-
guently brought into action in assisting the patiemt to turn on .bis
side while in the recumbent posture. The head .can readily be flexed

and .extended and the sterno-mastoids act equally well on both sides.
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Tee Atvophy of the ruscles acting on the shoulder is maskasd by a con-
siderable deal of obesity, sspecially in front of the chest,,vwhere

the Atrophied pectorals are concealed under a thick layer of fat, so
that the existence of the atropby can only be detectsd by the feeble~
ness of the movemznts when the muscles ars brought into .play.

Of the muscles moving the shoulder joint we can only prove the exis-
tence of the atrophy by the sye in the case of the [leltoids, .which are
small on both sides.

fheve is no marked bollowing 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)lﬁeratures
Anguli Scapulide or Rhomboids.

hen the arw is slightly abducted and .the shoulder moyed forward, the
Scapulas a2t its lower angle stands.out in a marked way from the chest
wall, showing some weakness of the Serratus Magnus, sbich is further
proved by the difficulty the patient has in crossing the arms in front
of the chest.

There is a depression ovsr the supra-spinous region, showing slight
Atreyhy of the supra-spinatus. This is not seen in the infra spinous
region, and as the .Infra-spinatus, anigTefes.minor Yotate = the bumerus
freely out-wards, we may consider them.being ohly slightly affected.
Hence the explanation that the patisunt can write as quickly and freely
as ever, both these wuscles being coucerned in this operation.

The Latissimus Dorsi, Pectoralis major and Terves .wajor arve all atrophisd
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 ibe scapula .projects.

The Subscapularis is also atrophied, for rotation inwards of the bumer-
~us is very feeble, and the patienmt eannot pass the extended arm behind
the back. The Teres major and Latissimus are also .rotators: inwards.
€levation and depression of the shoulders are weakensd to a lesser ex~
tent than are the other movements. Movewent of the Scapula backwards is
more forcible than that forwards.

Adduction of the upper arm is wuch weaker than ebduction, which is stron-
gest in the left, but the slightest resistance checks either movement, ang
during the fermer the Scapula projects. Though the arm .can be moved
both forwards and backwards, the latter wovement is very weak. Ret
ation outwards of the aem is very well, and rotation inwards very im-
.perfectly performed. : |
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The Patisnt can raise the arm vertically by weans of the Trapezius and
Szrratus magnus with some effort.

The Upper Aves are vary small, the Bigceps, Brachialis anticus and Tri-
ceps on both sides teing warkedlyby Atvopbied and very flabby.
Veasurements at the niddle third are:-

Right, B% inch: Leit B4
Movements:-' Flexion is more powerful than extension.

The Mnscles of the Fore Arm are atrophied and soft, the extensors being
less affected than the flexors, over whick therve is distinct hollowing
cr both sides.
The Survirator longus and Extensor Carpi radialis longier and trevior ave
less wasted. '
Neasurements (over Supinator):-

Right, 3% inch: Left 3%.
¥ovements:-Supination and Pronation are fair, but flexkon is extremely
weak,
Pynacome ter.

Right 5 Left O

Muselss of the Hand: Therve is slight atropby of the left thenar emin-
ence; both hypothenars arve wasted, .and even during contractiocn the the~
nars and hypothenars on both sides are very soft. When writing the Pa-
tient suffers from -crawp in the muscles of the hand. (writers cramp)

The Muscles of the Back and Atdomen are in good coundition.

The Gluteal Vuscle&"Hr&"Atrophied’Very soft.

The Muscles of the Thigh are extensively wasted. The. Cusdriceps exten-
sor on either side ie much Atrophied, and there is a falling in of
the ioner and upper part of the thigh, showing marked atropby of the
Adductors.

The Flexors (Psoas and Iliacus etec.) mwust also be atropbied as Flexion
is alwost in abeyance.

At the back of the thigh, the Flexors of the Knee are firw and do not

appear to be affected to the same degree as the other thigh muscles.
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Veasurenents of the thigh a little above the knee:~’

Right 12y inches: [Left 12y inches.
2dg. upper part:-

Right 14y inches:- [Left 14y inches
¥ovements at the Hip-joint:-' The extension of the hip is very vezk,
owing to the atropty of the Cluteus makimus, and hence the difficulty .ex-
rerienced by the Patient in going upstaircs. The power to stoop is al- !
wost lost, for if the Patient ventures the body beyond .4 certain angls, |
he iovaviably falls feorwards. There is no Lumbar Lordcsis, which .one |
right expect to find 4f this were due in all casss to weakness of the Ex-
tensors of the bip, so that there can te littls doubt, that, in sowe in-
dividuals at least, weakness of the Spinal wruscles way be a5519ned as the
cause, as suggested by Duchenne.

Adduction .of the thigh is lost to sucr an extent that the Fatient
cay only approximate the legs by rotating the nblghs outwards and inwards
aided by flexion .of the toes, the foot being f:;eé—ié the ground.

Flexion of the thigh is wery feeble indeed, and whep' lying on bis back
in bed with the legs fully extended, Patient bas no power .of -flexion.
Woen sitting with the knees flexed, he capnot 1ift the feet from the ground

Owivg to the absence of these wovements the .power .of crossing ons
leg over the other is comwpletely lost.

Theve is consideratle power of atducting the lirb.

Rotation outwards is weakened in a lessev degree than rotation 1n~'

wards.

Movements of the Knes:-Extersion is distinetly weak, but flexion is good,'
and hence the great assistance the flexors giwe as exiemsors of the hip-
joint. ;
The Nusecles of the Legs:-' Are rerfectly norral and the calves arve hard
and well forred.
K¥easurerents:-'

Right, 13% inches :- Left 12
There is thus a difference in tke volume of the muscles .of the leE=
which may be accounted for by the strain being so frequently thrown ou
the left leg in rising from the sitting posture. :
A11 the wovements at the ankle arve performed without difficulty.

Fitrillary twitchings are present, particularily. after exertion and sud-
den exposure to cold, and .patient states in illustration of this that they .
‘had been .lately very mavked after goingd.to bed, even the .wuscles of the




calf being affected.

The Patient G.C..is of ¥ediumw height, dark complexion and, his Atro-
phy notwithstanding, very bealtby. The-internal crgans appear to be
perfectly normal.

Civeunference of chest 34 lnch@s, cf .abdounen, :31 inches.
Intelligence good; Newory not sc strong as 1t was .two .years ago.
Sleep function sowewhat disturbed
Sensibility to touck, .pain, é&tc., ncrnal
Sight not so good as it used to be, the vrint becoring sowewhat blurr—
ed after he bas read for sowe fiwe. At the $inme time there is no-
thing abnormal to be observed in the eyes themselves.
‘Hearing, taste, and swvell unimpaived.
Organic reflexes, plantar, spigastrye and abdowinal are present.
.Deep .reflexes, knee jerks equal and .of average strength. There is a
lively ankle-jerk.
The wuscles of thke .face and neck unaifected
The muscles of both upver limbs ave swmall ?
The wasting is more marked in the muscles of the shouldsr and ufpsr arms
than in the forearwms and bands.
Fectorali s ma jor small with the sternal part wore atrophied than the .claw-
icular on eaeh sides. vl
Yhe Deltoids are also swmall, but both they and therg?eate&éctorals are

firwer than the wmusclss of the arm. 1

In marked contrast to that of the brotber, the atroptg,around the Scapu-
la is wery evident.

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

Theve .is a marked hollowing .over each Supr&spinous region, particularly .

on the right side _

fhe Infra-Spinati ave only.slightly affected.

There is a depression observable over the,

Tevretes which are wasted.

The Rhomboids are much atrophied

The posterior borders of the Scapulas project, leaving a distinet hol-
~ low between. . )

The Latissimus Dorsi and Serratus :¥agnus ave fairly strong on each.sideQ_

Vovewents of the Uppsr Arm at the Shouldsr are in.no way dirinished in

vange. .Abduction.is.very weak, and .so also'is adduction, ‘wbile .if the

T————ty T

.arm is .raised to.the level of the horizental and ss= brought down &=
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apainst sone vesisting force, the lower angle of the Scapula is turned strong]
=ly outwards and approxiwmated to the humerus, owing tc the absence of the
vzual fixation of the Rhowboids and Trapezidd. Rotation outwards of the
arr is mueh weaker than .rotation inwards.  Forward movement of .the Scapu-
lae is divinished to a less extent than that backwards. In the brother
the reverse of this obtained.
Tbhe Upoer Avws ave very small.
The Biceps ‘is small in each arm, .and the
Erachkialis Anticus is more Atrophied
The Triceps is srall, soft and weak, much weaker, indeed, than the .Eicebs
Neasturenent-2t viddle thirdd-

Right 8% :- Left @
Vovements:- Flexion and sxtension of the elbow are very weak, especially the
‘latter.

‘The Muscles of the Forearm do rot -exbibit warked Atrophy, but are very soft.
.The -flexors are wore affected than the -extensors. :
The Supinator .longus and Extensor Carpi,
Radialis longior and PRrevior are less affected than the other muscles.
‘Neasurements:-

Right 9:- Left 9%

The left hand . is stronger . than the right as shewn by the .Pynamoweter:- _

Right 40 Left .50 r
The Thenar and Hyrothenar Eminences are of .normal size but:very:soft, even
during contraction of their muscles.

The muscles .of the Back and Abdoren are unaffected.

Fibrillary twitchbings ave :present:in the .muscles of .the :upper limbs, es-
pecially tkose of the shoulders, :and this occurs :wore readily.on exposure
:to cold.

‘Lower 'Lirbs:~" The muscles bere are not wasted to .nearly the sawe extent as
.those :in the upper limbs.

The Gluteals .ave fairly well developed and ficwm.

Both Thighs are somewhat atvopbied, . the Quadriceps extensor being:affected
.on ‘both sides, as .alsc acre the adductors and:flexors, At the back of the
thigh the Flexors of the :Knee .show :but .little appearance :of ‘atrophy :and
are very ‘firm. This.excess of developgment:of the Flexors of the 'Knee




FLECTRICAL EX&MINATION

CASE OF T.C.

B ARADISM:~

In the upper vart of the body the musclzs acting
oun the shoulder rcact to strong currents. Next in order,the
Deltoid,Biceps,Brachialis Anticus and Pectoralis all react
t o currents of about the same intensity. The Triceps re-
g uires a stronger current ( 4 cells wmore ). In the fore=-arm
t he Supinator Longus reacts more readily than the extensors
and flexors ( 3%t cells more,respectively ). The Thenars
r eact to weaker currents than the Hypo-thenars ( a Jdiffer-
e nce of 3 cells ).
In the lower limbs the Gluteus Maximus and Quadricepns Exten~
s or react to very strong currents. Next come the adductors

and Flexors,the latter reacting to a weaksr current than the
former ( & cells less ).

G ALVANTSM: =

The Supra-%pinatue,ferratus and Latissimus show
t he highest resistance to the constant current,the Deltoid
and Biceps to a less extent. In the lower limb the order

[ v S

is Gluteus Mazximus,adductors,and,finally,Quadriceps.

CASE OF G.C.

The muscles on the lLeft side react more r=adily than those

on the right to both currents. The Supra-8pinatus and Tri-
c eps requires much stronger currents ( both faradic and <al=-
v anic ) than any of the other muscles in the uoper oart of

t he body.

In the lower limbs the Quadriceps and adductors react wmore

f eebly than do the Gluteus Maximus and flexors of the knee.

NOTE:- In both patients electpical contractility,though
d iminished,persists in all the muscles;but in none could the
R eaction of Degeneration be made out.




over the fxtensors explains the inability of the Patient to .descend a stairs,
or steep road without great difficulty.
¥easurerents:- :(at upper vart)

Right 17 inches:-Léft 18 inches.

Novements of the Hip-joint:-These are principally dirinished :in the diree~
tion of flexion and adduction. Less so-in that of =xteusion.

The Patient canunot crcss his legs withoui the 2ssistance .of his:hands. .To
do so he lifts his leg by laying hold of the lower part of the trousers.
fixtznsion of the knee 'is congideratbly weakened while flexion is remarkably

pood.

the Muscles of the Legs are well developed and firm.
Yeasurements:-

Right 15 inches:-" -Left 15 inches.
811 the movements at the ankle=joint are well performwed.

Fibrillary twitchings are seen in the ruscles of both thighs

It will be obssvved in this patient that the volumwe of the muscles, both :in
the uprer and lower limbs, .is . larvger on the lefi side.

Piagnosis:-
The diagnosis of thess cases is based upon the following grounds:-
(1) The fact that more than one member of the family is affected with the
diseass. ' _
(2) The age at which the disease began (in the .one ‘case:in childhood, .and
'in tbe other in .early youth) it being 'very -rare to.find spinal atrophy
begioning :under the age of :20, and .still .were so before tbe .age ‘of :10.
Indeed, when both these :characteristics .ave :found to be present, it.is
reasonably .certain that the atvophyis idiopathic.
(:3) The point of attack being .at the proximal ends.of the .licbs.
:(4) The siwple diwinution of .electric .irribality to both.currents, and.the
-absence :in both cases :of Reaction of Degeneration.
:(5)The slow progress of the disease (in the case .of the elder patient a
period of forty four years) 'without the appearance of :any distinctive
ﬁ_ spinal symptoms-such as excess of :knee  jerk which vesults from-lateral
sclerosis. Indeed, the:only -point, which the cases bave:in cormon with atro-'
pby of spinal .origin is the existence of ‘Fitrillary Twitchings, which are
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rarely if ever, absent in Vyelopathies.

To rake a distinction, these partial contractions .of wuscle where pre-
sent in Myopathies way be considered to be of loeal origin, while in
Myelopathies they indicate a disturbance of the centre.

Feculiarities in the Yovements of the two Patieuts:-

There ‘is nothing very remarkable in the attitvde of the Patients except. that
the sboulders are thrown well backwards: There is nc marked projection

of the atdowen, nct any lumbar lordosi#.

The rwanner in which the eldev patient .rises from the recumtent posturs ‘is
very striking. W#heo-lyiagcin bed on bis back he fivst 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 vight foot (i.e. extending the left foot against
the right which . is flexed) 'ty which means .the left side of the .pelvis becones
raissd. Next the lsft shoulder:is . trought forward:(sowetiwes assisted by .the
left hand) till the Patient is faivly ob nis side. :He then.rolls on to .his
face with the right arm flexed agzinst the froot of the chest znd at the .same -
tiwe extends his head as far as possible, the weight being .thrown upon the
chest and abdomen. His next eddeavour is to get the arm from undeenesath the
tody and to raise the right shoulder high enough to allow him to extend the
right arm. Py pressing his face uvon the pillew he rais es the .sboulder high
enough to allew him tc pldes’thesehin in the palwm of the bﬂno .and by a se-’
ries of jerks, to the right, on the point of the eltow,.graaually.brings_the !
weight of the body to bear vvon the left slbow. .The right arg is then extendsf
ed in front acd a: llttle te tbe head of the bed (undsrneath the .villow) by |
which weans the thUldCfS are raised to a certain beight. .The left arm:is
then extended and thus ‘tbe body:is pushed over on 3o the right bhip. While
“the weight of the trunk:'is on the ‘left arw, the right .is drawn nearev to the
body, so that the trunk:is vsised still higher, thern with a2 pushb from the i
rieht arw, aided by the .extensors of the bip on the left sids, znd 'ty the ro-'|
tators outwards of the bhighs the trunk:is .exteuded, and the.Fatient.attains.a;
sitting posture. The leg¢s .are then lifted 2nd .bung
.and with the arvs.extended :bebivd bim, the Patient pushes .the bips to the
edge of the bed and so gets the feet to the flooe. He next allows the weightg
to fall on the rcight bip, extending the right arw and the left leg, with the 1
foot turned inwavdsy\and-at the sawme .time votated upon the left bip joint, 50
that the right leg can be drawn back underneath the :Patient, and then votated :
.outwards,.sé,as.to bring.the -front :of the.right thigh ‘against the side .of the_j
bed facing the latter. The left leg is now brought:into line with.the .righi
and .slightly abducted, and-is also .pressed against the side .of dhe -bed.
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Finally, by pressure on the bed with the vight arx, 2ided by the extensors
of the bip, the patient attains the zrsct postues.

In sitting down the Fatient seizes the arms of 4 chair and thus lowsres
bimself, tut eyen with this aid the trunk falls somewh2t suddanly.

Rising frow the sitting rosture:- Patient uses a large ave chaiv. ‘With thel
right hand he lays hold of the front part of the right arw, and with the
left the back part of the left zrm with the body slightly rotated in this
divection, and the eltow flexed against the back of the cbaiv. Then by
pushing the .latter with tke point of the =lbow, aided bty the right haand, .the
bips ave brought to the edge of the chair, The legs avs then extended to &
the front, and slightly to the left, whene, the arms being -extended, the
‘body 'is so far baised, and .the legs arve drawn towards ths chair and kept
extended. The body:is then pushed over by the laft acm until the weight :is
theown upon the vight arm, and the left arw slipped forward to the froant of
the arw of the chair. The left leg is slightly abducted, which brings. the
weight on to the left acwm, and the trunk-ie then elevated by .a kind of ro-
tatory movemwend, the body being drazwn first to one side and then to the
other, the extznsors of the body:on the thigh:being aided by .the abductors

of the latter.

‘In ascending a Staie tte Patient.lays hold of the vails wkth the left -hand
and flexes the arm so that the foreavw raests agdainst them. .The weight :of
the body is then 2llowed to fall to the left side, .the:right leg abducted
far enough to enatle the right foot to be placed on the step, and thems

with 2 push frow the left arm the left side of the body'is raised-and . the
foot placed :upon the step. ]

The gait of this patient:(P.C.) bas an oscillating chavacter the body be-
‘ing drawn alternately .from side to side. His difficulties are caused by
thé weakness .of the :flexors of the thigh and the .extensors of the knse.

The ‘patient, .thevefore, Keeps the toes of the passive leg .clear of the

ground by dorsiflexion of the foot, and when the leg:is to be moved for-'
ward the body:is dragged over to the side.away from the passive:leg (i.e.
the leg off the ground). The cause of this movemsnt bas.given:vise to con-
sidevable difference of opinion. According to:Duchenne it:is due to weak-'
ness of -the ;Glutaus Medius wuscle. “Thbis muscle nermally” says Cowers Tcoun—
‘teracts the tendendy.of the pelvis at each step to incliné towards the:leg
which:is off the . ground; :and if tbe muscle is weak,'tbe_we%ght-of'thezbody;
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has to be thrown further over the supporting lsg than in health, and
hence the oscillating gait”. Ross bowsver, belisves that the gait in-
stead of being due to paralysis of the Gluteus ¥edius is necessarily ef fe-
cted by contraction of the muscleg. The present case bears out Ross’s |
view for the patisnt can abduct his thigh with great freedow when reclinin
on bhis side (zetion of the Cluteus ¥edius) and the muscle can be felt con-|
tracting while doing this.. Therefore, ws ray consider that this musclz !
drags the body over the actiys leg by Pts contraction, The thigh of the
rassive leg is next flexed on the body aided by contractivg of the abdue
«tors (on the same side) which alsc at tbe same time assist the extensors
of the knee in throwirng the leg forwards.

The younger patient has also certain pecularities in movement, for sxample
in rising frowm the vecumbent posture, when possible he el surrounding ob-
jects as a wmeans of drawing thte body upwards by the bands. ¥hen he bas
nothing to take hold of hs goes through the following seriss of movements |
to attain the erect posture.
If lying cn his back, the patient can get into the sitting posture with-
out any great difficulty. HNext, 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 transferrving the weight to this knee he flexes the left _]

leg at a vight angle in front of kim. The bedy is next thrown forward on
to the arms extended in front and+slightlystocshe right side. The left
leg is now extended as far as possible, then by drawing the bands along
the floor towards himself the right leg is extended, and finally, with a2
push frow the hands, he aids the extensors of the hips in briunging the
body into srsct posture with the feet far apart. His method resembles
that adopted by pseudo-mypertrophies in getting up, except that te bas not
veached the stage wion it is necessary to elimwb uv bisithighs.

The elder brother, howsvsr, vequired to adopt this wethod .at a very eafl?
stags of the disease.

fihen about to sit down on a low seat the patiesnt G.C. steadies biwself by -
the hands placed on the seat of the chair or he would g0 down guﬁdenly.

Io rising off a high seat he bends the body slightly forwards,with a jerk
attains the erect posture, but in Eettlné off a low seat he extends and ab
ducts the left leg; Then.by pressure with both hands in the chair pushes
himself up. . i or 1
Patient can ascend a ssairv with very slight assistance .frow the hands,only
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when getting on to a high step does hs rsquire to pull himself ug.
Pescending a stair is wore difficult zand while doing so be keeps the legs

. . ,
extsnded, each fool reaching sucessive steps with a soft, thud

There is nothing vecr y striking in bis gait. The flexors being so wsak
the knee does not band wueh in walking, and no doubt bis CGlutsus medius
(anterior part) helps to throw the leg forward.

When asked to pass the arw bBhind the back both patisnts first rotate
the upper arm inwavds as far as their }Jimited power will allow, then flex
the forsarm to a right aungls and finally push it across the back.

fie will now proceed to point out, seriatiem (1) the clinical featurss of
the three principal variesties of ¥yopathic or Idicpathic Wuscular Atvophy.
Then take up ngether (2) tbe pathological Apatowny, as the sawe essential
roreid rrocessiave at the root of sach (3) the Etioclogy, as most of the
factors are common to 211 three, and finally, their prognosis and treat-
rent.




CLINICAL FEATURES

OF

I. PSEYDO-HYPERTROFEIC MUSCULAR PERALYSIS

(LIPOMATONS HUSCULAR ATROPHY)
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Clinical Features of

I. Pseudo-Hypertrvopbic Muscular Paralysis.

(Lipomatons Yuscular Atrophy)

This diszase is ssszntially one of childhood gensrally manifesting
itself between the agss of two and ssven by an impairevent of power in the.
lower extremities. The cnild is clumsy in bis walk, is apt to fall and has
considerable difficulty in rising, while in goirvg upstairs be bauls bim-
self up by the aid of the banisters. Thbis periocd of weakness way have con-
tinued for a few wonths or a year when thspeis observed an hypértrophy in
certain muscular groups and this change is nost frequsnt in the nmuscles of

the calf. The Gluteal wmuscles becoms affectsd soon after and then the dis-

ease spreads to the lurbar muscles 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 casss the ¥uscular &n-
largement begins in those muscles. The Spivnati, bowever, (especially the
Infeaspinatus) rext te those of the calf are most frequently found hyper-

trophied.

The Bicebs and Triceps sowetimes suffer, as also the muscles of the fore:

arm in 2 few cases. The temporals, masseters and ruscles of the tongue bave

also been found hypertrophied.

In the wajority of cases the enlargement is liwited to a few muscles,
chiefly those of the calves and buttocks and is always accomwpanied bty a~'
teophy in others, especially thess of the trunk and upper extremities.

The Pectorales ¥ajores are never dnlavged 1ndeed “re generallv the first
to show signs of wasting. Cradenirge (1883) in—69—eases found the pectoral-~
es wajores atrophied, fwenly one tines i twenfy one observations.

The sternotcostal portions with the Latissimi dorsi arve very frequent-
ly wasted, and according to Cowers this is 2 point of consideratle diag-'.
nostie value. The Trapezii, Sevrati ¥agni] extensors of the back and the
wuscles of the thigh bescowe atrophied in this order.

We thus see that a certain dsgree of atrophy of some of the muscles is a

constant feature of the disease, being almost a more important oune than the

enlargement; for if one is to jﬁdge frow the measurements of the calves

which have been given in many cases, oue would imagine that they were merem’_

}y big frow the strong contrast with the slenderness of the upper part of
the body. Damaschirio, in his lectures on pseado-hypertrophic Faralysis and |
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its forws, gives as a distinctive charactsr of tte thivd form & atrophy

of a greater or less number of wmuscles, and as a éharacter of a fourth form
mors or less general atrophy taking the place of hypartrophy;this last

forw is well seen in the first group of cases publisted by Veryon in 1852,
where enlargement of wusclas was inconspicuous.

In five casss seen by Foore, there was no exceptional gnlargcmth of the
muscles altbough the ¢alf wuscles felt unduly solid.

As above stated this atrooby is not consecutive to.the pseudo-hypertbophy
as luchenne believed, but accompanies it, if, indeed, in somé cases it does
not precede it. :

Very few of the muscles will te found noemal. The wmuscles of the neck
ars very seldom affected and as a rule the intrinsic muscles of the hand
escape altogdether,

The byper-trophied muscles after a time begin to diminish in size aund be-
cone markedly atrophied.

The muscular weakness of the lower extremities causes certain pecul-
iarities in the Attitode and Novements. ' .

The patient stands with the feet widely ssparated, the atdomen pro-
jecting forward and the stouldsrs tkrown well backwards. The natss also
vroject, and thereis rarkad lumbar lordosis, dus to weakness of the exten-
sors of the bhip, which allows the pelwis to be tilted forward on the thigh
bones. The peculiar attitude is due to the weakness of the extensors and
Flexors of the hip and the extensors of the knes which malntalns EEE&ZEUlhz'
ipbrium in tbe upright posturs. The weakness of the extensors of the bip,
is alsO'theAcauée of the waddling gait, the body being thrown over to the
side of ths active limb so as to bring the centre of gravity over each foot,
Gowees (37) tas pointed out bow on rising frow the floor the patient placss
the hands on the kness in order to assist the extension of the hipsjdiatis

fie havs also distortions from contractures of ‘certain muscles, the most
comron being talipes equindus, the result of the retraction and shortening
of the calf muscles. This also océurs at the knee and ankle and we may
even have lateral curvature of the spine from wsakness of the Spinal muscles

- '

On palpation of the hypertrophisd and atrophisd nuscles we find changes |
in their cousistence. The former are gensvally elastic and firm, at times
soft and flaceid as in the case of those which ars atrophied. #hen brought
into action they sometinmes form ieregular medes.
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The Blectric Icritability of the Nuseclss is lowered, even in the
eatrly stades of the dissase to the faradic and galvanic cucrents toth in
the muscles which 2avrs apparsntly bhypsetrophied and those which are atro-
ohiesd, The reaction of dsgensration is newsr present] btut some doubt is
cast on this by Schultze, who found it in sowe of the atrophisd muscles,

Ficrillary contractions are also said to be entirely absent, tut these
were also present in Schultze’s case so that we can only say *hat their ab-’
sence is the alwost invariable rule.

The tendon reflexes ars diminished and the knee-jerk usually disappears
entirely as the dissase advances

The other functions of the nevvous systesm are coamonly normal, and al-
though now and again sywptoms of mental weakness are seen, we must consider
it as one of the complications.

There are considerabls variations in the rate of progress and duration

of the disesss.
The feebleness gradually increases so that by the time the patient reach-

es adolssceneehe has lost the power of standing erect. After this the dis—|

ease seemws tc make wore rapid progress, so that the patient becomes almost
helrless and is confined to the recuwbent posturs. Still bhe may live for
several years until death sensues either frowm exhavstion, some intercurrant
ralady, or from some chest affection, shich is the more readily developed
from the implication of tbe respiratory muscles.

If the patient pzsses adolescence with only slight impairment of power
the disesse is much slowse in its progress as in the case recorded bty
Perey Kidd (38)}+ whave 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 ate most frequent amongst females, in whom also the
disease progresses more slowly.
*Percy Kidd- “Case of Pseudo-hypertrophic Paralysis en an Adult,
Brain Vol. 1886-87
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Clinical Featurss of

II. The Juvenile Type of Myopathic Atrorphy

[Juvenile Forw of Erb,)

We now,pass tc the consideration of the characters of a variety de-
scrited by Beb, (39) in which the Pseudo-Hypertropby is not suck a con-
stant feature as in the last, according to bhim it consists in “4n atrophy
and weakness of cesrtain nuscular grouvs, above all the Scapulargirvdle and
avms properly so called, pelvis, thigh$ and back, commencing in infancy
or adolescene, progressing in a slow and regular fasbion, ov with somwe in-~
terruptions; often rerai%f%tationary. fn atrophy which frequently combin-|
eg with a true or false hyvertrophy; but whieh progresses without present-'|
ing fibrillary tremors or any trace of reaction of degeneration, or any
other troutle anywhere in the arganism, either in the nervous syster, or-'
gans of sense, vegetative orgacs, or external mitegiment.

The disease generaTly makes its appearance aboul 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 Edgren (40) where the disease
appeared at the age of 22 by Singer (41), at age of 34 by Dreschfield (42)x
at agé of 42 by Musso (Riv. Clin. June 1887) at the age of 44

As in gost atrophies the omfset of the disease is so insidious that the
ratient does not notice its acvearance until marked symptoms set in and
the weakness bas sufficiently developed to causs a difficulty in perform-
ing certain movements. Associated with this weakuess we have distinct
changes in the volume of the museles 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 bacgk) the atvopby thus
resembling in its distribution and time of onset that of Psemdo-tbypsr-
trophic paralysis.

The following muscles in the upper limb are generally more or less atro-' |
phied :-Pectoralis major (exceot usually the clavicular portion) and Latis-'
*Dreschfield- “On some of the rarer forms of Muscular Atrophy

Brain July. 1886. )
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sirus Dorsi (lower part). This also has been noticed as a featurs of the
Pseudo-Bypsrtrophit variety. The Trapezius, Rhomboids, and Serratus Vag-
nus (often affected). In the uover arm the Flexors (Bicevs and Brachialis
anticus) along with the Suvinator loncus. ’
In the lower limb. the Glutei, the flexors of the hipsand the extensors
of the Knee. In the leg generally the peroneal 2nd titial wuscles.

In the back, the Sacro-Lumbalis and Longissimus Dorsi; and in the ab-
dowen, the oblioue and transversales nuscles have teen found atrophied, and |
in the latsr stages, the intercostals and, sometiwes, the diaphragn. |

Along with this atrophy a certain numbse of wnuscles pass theough a |
hypertrophic stags 27 ( in sowe cases trus, in cthers falsazthe'Deltoids i
Supra and infrasSpinati and the Triceps in the upper liwb, and in the lowsr
the Tensor faseiasz, Sartorius and Gastroenémius. ’ i
- Lastly the following are often normal, at least for a very long time.
Sterne-V¥astoids, Coracd-Prachiales, Teretes Levatores augull Scapulae; Vus-
cles of the forsarrw (when the atvophy spreads to them it usually attacks
the exteunsors first). The swall muscles of the hand (unless in very excep~' |
tional cases). The Rectus abdowimis, musclses of the calf and foot are us-' |

wally not involved. :i
The tongue has been always unaffected, as well as the muscles of the
larynx, pharymx and mastication. : :i

The facial anuscles are described by Erb in the case of a wman aged 22 as
being affected; but when we come to the next variety of Myopathy it will ;
be seen that thigiits characteristic feature, while the distribution of theﬁf
ktrophy in the other parts of the body corresponds to the juvenile form of
iro,

As in the last yariety we have peculiarities in the forw produced by the {f
wasting of the muscles. We may have the Scapulae standing out like wings :}
(Scapulaé alatge) frow their not being fixed down to the Trapezil Latissimi- |
Dovsi, Rhomboids and Serrati. The forearw becomes alwost cylindrical in thej
upper part frow atropby of the Supinator-longus.

The attitude resembles what we have seen in Pseudo-hypertrophic paralysis
marked lumbar lordosis being present. 4
The movaments also are mpeculiar-we have the waddling gait,the difficulty in
getting upstairs and in rising from the ground, dué to weakness of the ex-'
tensors of the hip and Knee. Brb (43)x also points out the anomalous con-' |

*Erb-in Progressive Muscular Dystrophy.” New Sydenham Society 1894,



dition whieéh may exist in the thorax which is occasionally flattened ang
retracted in the widdle from the zction of the powerful Rsctus Abdominis
and prowinent at the sidss, the edges looking as if turned up from the
weakness of the obligue and transveisalis muscles. ogn atteméting to raise
the bead in the recumbent vosition these latter muscles appear as two soft
tumours in the lateral aspect of the abdomen.

Distortions from centractures are only occasionally obssrved in this va-
riety.

The consistence of the wuscles vavries. They may be tough ang
with a feéling of induration while others again are quité soft and flaccid..
Tbe wmechanical irritability is lessened often to an extreme degree. !
The electric Treitability is diminished, usually in proportion to the wast-
ing. 1n one of Marina’s (44) cases partial reaction of degensration was

present.
In gchultze’s (45) case there was reaction of degeneration in the lsft
Peltoid, Thenar and some Interrossei. In one of Wimmerlin™s (48) casss
reaction of degeneration was present to a wodsrate degree in sevsral of iheﬁ
atrophied muscles but as a rule there is no trace of reaction of deg&ﬁern' 1
ation. Fibrillary twitchings are usuzally absent but this is not invarie' |
able as they wevre present &n both the cases recorded. |
The Knee-jerks are present though diminished and wany disappearralto- q
gether when the atrophy is extreme. In scwe cases they may varish esarly.
The other functions of the nervous system:—
Sensitility,; troophic functions of Skin, Sphincters ete are 211l

normal.
Progress and Duration:-'

The progress is essentially chronie; the diseass going on for 2
considerable nuwber of yesars, with periods of cessation, and then be Ex;
ning again, always in & very ivsidious way. For exawple the right acmAbe—'?
comegaffected at 19 the left at 25 and the legs at 30 (Gowers) (47)+.. 5
Dccasionally the progress is rapid, the atrophy becoming universal in the
course of eight or ten years. The duration varies from ten to fifty years,‘5

death resulting from some intercurrent malady, and rarely in consequence of
2 i

the disease.
*~Gowers— Disease of the Nervous System. 1892,
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Clinical PFeaturss of

IIT The Facio-ScapulotHuweral Type of Vyopathic Atrophy.

(Landouzy-Dé jérine Type)

e now reach the consideration of the last of the varieties of Myo-
vathie Atrophy, variously describtzd as the “Infantile forwr of Duchenne”-the
facio-3capulo-Humsral type, or the Landouzy-Déjérine type, frow the authors
who definitely settlsd thes nature of the affection.

If one is tc judge fromw the number of recorded cases the dissase is not
uncommon in France, whers it has been spséially studied; while on the con-f
trary, in Ceruwany, Awerica and Pritain the dissase has been little noticed.
Wilks (48)+ describes a case of this type under Progressive Vuscular Atro-
phy.

Clinically this form may be said to be similar to Erb’s juvenile form
with the addition of Atrophy of the muscles of the face. Indeed this Atro:
vhy may be wore common than is supposed, for Landouzy and Déjérine (49)1 '
state that, though no atnormality could bs detected in life, yet after
death, in a case examined by them, the muscles were degenerats or begin-
ning to degenesrate, a point they consider of importance as showing that
sooner or later the face becomes involved in this progressive atrophy. i

If we exarine the cases recorded by Landouzy and Déjérine (59) ("5 casss
of atrophy in the family L. 2 eases of atrophy in the brothers M. 1885t¢ |
mnd 6:further obssrvations in 1886¢+1) we find that in 7 the atropby bedan
in the wuscles of the face, and, when it does so bsgin, it is nearly al-"
ways at ages ranging between three and seven. ;

Duchenne (51) says “this commencement in the face of the Progressive fus-
cular Atrophy of childhood is a premonitory sign of its extension sconer
or later to the muscles of the lirbs and trunk”

*Wilks Lectures on Diseases of the Nervous Syétem 1883,
fLandouwy and Dejerine“Nouvelles recherches cliniques et anatomie
' Pathologiques sur la myopathie atrophique
Progressive.,” R®v, de Med. 1886
11 Landouzy et Dejerine. “Myopathic atrophigue Progressive sans
' Neuropathie” Rev. de Med. 188b
ttt Rev. de Med., 1886,







It way be soon, 2s in an instance at the age of 10, or the atrophy may
rewain limited to this part for a long tiwe as in ones of their cases
where the atrophy begam in the face at the ags of 3 and in the upper
limbs at 1B. Indeed when the facs is affscted sarly, the atrophy doss
not begin to spread as a rule till early adolescence; the upper limbs

being in rost cases attackid fivst, though in obs. 223 of Duchenne, atro-

vhy of the nuscles of the lower limbs and trunk followsd the atrophy of
tbe face at the age of 5, and that in the upper limbs between the ages
of 6 and 7

This ®as also seen in case 3 of Landouzy and Déjérine (1883).

When bowever the appearance of the atrophy is postponed till later in
life it begins in adolsscsnce and gznerally affects the shoulder and arm
ruscles flrst;@be atrophy of the limbs a2s in ths cases re cord°0 by He~
rak (52) and Ladatns (53) among others.

The atrophy mway not show itself #i1l adult life is reached, as in
two of Landouzy and Déjérine’s Atrophies, where the disease began in ons
in the shoulder at age of Z8 and the facz at 32; 1in apother it did not
develobe till 40 in the shoulder, -and at 43 in the facse.

The atropby commonly affects both sides of the face, it bei ng very -
rare to find cases of asywnetry, thoumh in Mossdorf’s ceass (54) only
the left side of the face contracted. DOne side may suffer a consider-
able time before the other.

' The wasting of the muscles of the face produces a peculiar and char-
actaristic expression to which the French observers apply the term
“facies Wyopathica.”  The countenance is smooth and immobile like a
mesk. Owing to the constant affection of the Orbicularis Oris the
lips remain seraratnd whzen at rest. The lower one prejecting,and when

thickened as tbny are, efkss giving rise to the “Tapiz wmouth”. The pa=~

tisnt cannot “pout” or bring-the 1ips firwly together and pronunciation
of labials is indistinet; The naso-labial furrows disappear owing to
atrophy of the Zygomatici; and when tbe patient laughs his wmouth ex~'
tends laterally (vire en travers) the upper half of the face not sharing
in the change of expression. The wasting of the Orbicularis Palpsbrarum
causes the closure of the eye-lids to be incomplete even during sleep.
The forehead becomes swooth and the patient eannot wrinkle the eye-

§
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brows. In many cases the Puccinators have been affscted. The nus-
cles of the tongue, -phavyrx, larynx :mastication and those of the eye-i
tall ave normal, though Westphal records a case with affsction of the
ocular muscles, -

The atrophy of the muscles in the Scapulo-humeral region corres-
vonds in every way to what has been described undsr the juvenile form
so that it is not neccessary to go into detail here. Atrophy of the
ruscles of the lowsr limbs is also frequently present, the atrophy, as
in the upper, beginning in the prbximal end of the limb.” Thke wmuscles
of the back and of the abdowen may participate in the atrophy and in
the case of the latter giving rise to the deformations seen under the
juvenile variety. We have here also the same peculiarities in the
attitude and wmovewents.

The electric irritability persists so long as Vuséelar fibres rerain,
and is usually dimivished to both currents in direct proportion to the
size of the wuscls, although there may be extreme atrophy and the far-
adié contract1b111t3 only slightly altered.

Landouzy and Déjérine met with reaction of Degeuneration aﬁdf@t5+—
cularis Oris in one of their cases and in the deltoid in another but it
it very rare.

Fibrillary contractions are alwost never present.

The tenden reflexes are present and vary in direct ratio to the volume
»f:the muscular unass; althbugh Landouzy and Déjérine (55)+ observe
that thevpatsllar veflex may be abolished before there is any trace

of atropby in the thigh wuscles] as in observations 3 and 4.
Contractures map be present, especially in the biceps and in the pos-"
terior regions of the thigh.

The other functions are normal.

Frogress and Duration.

The diseass is essentially chronice, but very variable in its
progress; for example, the atrophy may rerwain confined to the face
for a period of 13 years before spreading to the upper lizbs (obs. 2
Landouzy and Dejerine 1885). Id another thes extension may bedin a
year or two after the face, and the atrophy becowme rapidly censralised
(obs. 3 Landouzy and Déjérine 1886) but under favourable hygienic con-'
ditions the patient may live a long time, twenty, forty or sven more
ySArS.,

* Landouzy et Dejerine “Loec eit.” 1885,
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Morbid Anatemy cof the Myepathic Atrephies.

In the pseudo-hypertrophic cendition the naked eye and
microscepic appearances will vary accerding te the stage at which
the disease has arrived. When the muscles are enlarged they are
pule yellew. -

In the earlier stages of the diseuase there is simple atrophy
of the muscular fibres with an increase c¢f the connective tissue
between the bundles cf muscular fibres and between the fibres them-
selvas. These thick septa which now separate the muscular bun-
dles Ffrem euach other consist of FPibres arrunged parullel to the
leng axis of the muscular fibres, intermingled with a considerable
number ¢f embryonic nuclei or spindle cells.

In this stage then, il the atrophy is in. exceéss, the muscles
present an appearance of atrephy,. when the cennective tissue is in
excess an appearance of hypertrephy . The hypertrephy, hewever, 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 f[ibreus tissue. This fatty sub-
stitution may be slight at first, but gradually increuses and as
it deoes sc¢, the connective tissue of recent formaticn, as well as
the muscular bundles, tends to disappear, seo that we have tracts
cf nucleated fibrous tissue amidst adipose tissue. These tracts
contain muscular fibres, presenting great diversity in their dia=-
meter, some being ncrmal, others much narrower, and cthers again
broad and suddenly becoming narrew. In these narrow fibres the
transverse striation may be found to have disappeared, or to have
been replaced by granules distributed threugh them, or a simple
fading of the striae. The fibres cccasiconally underge fatty de-
generdation =.a lengitudinal striation - vitreous degeneration or
.vacuelation. In others, generally those of the smallest diameter,
we find clusters of nuclei distending the sarcelemma sheath, or in
octhers the latter mwy be quite empty.

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

We find normul 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 abserbed and connective
tissue/
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tissue with traces of muscular fibres be all that is left.

In the juvenile fcrm ¢f myopathic atrephy we meet with as
varied alteraticns in the condition of the muscles uas are seen in
the pseude-hypertrophic form.

The most important chunges are in the muscular fibres them-
selves. Erp (56) examined pieces of muscle excised from the Del-
teoid, which was hypertrophied, and from the Biceps which was atro-
phied. In the case of the Deltoid nearly all the muscular fibres
were increused in size, the nuclel were increused in number round
the Ffibres, which showed ne signs of fatty or granular degenera-
tion, but the striae were faint. The connective tissue was also
increased. In the Biceps the fibres also apveared to be hypertro-
phied and there was scome increuse c¢f nuclei.

The apparent increase in sizZe, however, may have been due
te a contraction caused by the preccess of excision, but that some
fibres are hypertrcephied is evidenced in three. cases examined by
Hitzig (5%) and in one examined by Schultze'(58,. In the latter
there was an increuase in the surceolemma and muscle nuclei but lit-
tle increwuse of the interstitial connective tissue.

There was scme fatty infiltraticn in the interstices between.
the fibres. In muscles highly atrephied there was large infiltra-
tion of fatty tissue with a humber of broad connective tissue fi-
bres . The muscular fibres in some muscles were underg01ng 4 pro- .
cess of vacuoldtlon.

‘In a cuse reported by Dreschfield (59) simple atrophy of fi- -
bres with some increase ¢f muscle nuclei was feund. In cother
cases (Singer; 60) we may find splitting up of the fibres in a
longitudinal direction with a tendency te¢ split inte plates hori-
zontally . '

The results ¢f Roth's autopsies go to show that fibres may
atrophy in their length even more than in their breadth. This he
says is borne cut by the clinical appearance of the atrophied mus-
cle, . the belly becoming shorter and sherter. In the Zygomatic
he found that half ccnsisted 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/
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muscular f{ibres very much resembling what we have neticed in Pseudo- |
hypertrephies .

Landouzy and Déjérine (62) in their infantile ferm found hy-
pertrophy of certain muscular fibres, though simple atrophy was
more cemmen, the fibres not presenting any granular or fatty degen-
eration. ''The striated fasciculi diminished pregressively in
volume, always preserving the striation intact, the atrophy evelv-
ing without any irritation ¢f the sarcelemma or muscle nuclei -
the alteration ¢f the contractile substunce, properly so called,
being similar te pseudo-hypertrophic paralysis.'' Empty sarcolem-
ma sheaths may be found and between thepe fibres on the road to
atrophy either aleng their whele length.cor only in parts. They
observed a trifling thickening of the perimysium, externum and in-
ternum. Fatty infiltraticn existed especially in the Orbicularis
Oris, Frontal, Deltecid, Biceps and Supinater lengus,’'but was com-
pletely absent in others as Trapezius, Radials, &c.

In their examination in case of obs. 6 (68) they feund sim-
ple atrophy with great multiplication of nuclei - in some hypertro-
phy and in mest a certain ameunt c¢f interstitial fat.

‘Hauving now studied the conditien of the muscles in the vari-
eties of myopathic atrophy it is essential teo inquire into the con-
dition of the nerveus system (spinal cord and nerves).

Netwithstanding the lesions that have been observed from time
to time in the spinul cord we must consider it uas 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 °
have been described, mere especially when we take into account the |
fact that seo many cases have been reported where the nervous system,
both central and peripheral, has been found intact. In the pseude-
hypertreophic variety, atrophy of cells in one case, sclerosis of
the lateral ceolumns in another, in others still alteration in the
shape ¢f the grey matter have been noticed. In the atrophic
" varieties, atrophy of the ganglicn cells has been ebserved by Heub-
ner (64) Frohmaier (65) and Singer, but the examinations ¢f Schultze
(66) Landouzy (67) Dreschfield (68) Westphal and many others in
recent years have given absolutely negative results.

The | .
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The Pathelogy of Myopathic Atrophies.

It follows from what hus 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
.0f the connective tissue, more marked in one and less in another,
and in which fat may or may not be deposited.

Those whe have found changes in the cord, locked 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:- (1) the muscles depend for nutrition
te a great extent on trophic nerve centres, but the balance of evi- |
dence 1s aguinst the existence of any special trephic nerves,and,
by extension of reasoning, trephic nerve cells; (2) the atrophy
ocften follows the exact course ¢f the nerves in a plexus, but the
fact that in the sphere of distribution of same nerve we so often |
find individual muscles absolutely destreyed in the midst of muscles
intact, would appear te negative this view; (8) mental aberrations |
occur among the patients and other neureses in their families, but i
if we look upon the disease as one of a morbid developmental ten- ;
dency, there is ne reason why there should not be a similar ten- ;
dency in the diseuses of the nervous system and hence congenital i
malformations in the arrangement of the grey matter and in the b
shape of the cord; (4) the fact that similar morbid changes (hyper-—I
trophy, preoliferation of nuclei and division of the fibres) beth |
in the muscles and the connective tissue occur in undoubtedly spin- |
al cases, as acute anterior pelicmyelitis; but these lesions do ;
not belong peculiarly to Myopathic atrophy and cannot therefore be
sufficient to differmntiate 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 suppeosition there are us a
rule no ceoarse nerve changes, it occasicnally happens that, after
the affection has lasted a long time or been very intemse, such
changes do become visible.'

That there may be a connection existing between -

Progressive |
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Progressive Muscular Atrophy of myelopathic and myopathic origin,
receives seome 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—hypertrophics, 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
Déjérine type and a sister with atrephy commencing in the thenar

muscles of the right hand subsequent to severe neuralgic pains in
the arm.

If we consider the atrephy in the case ¢f the great-grand-
father (recerded above) as a Myelepathy, we have both the forms
occurring in one family.

The theery which I. think best explains the pathology is ad-
vanced by Gowers (72) "that all the diseases of this class seem to
depend upcn 4 defective tendency of develepment ¢of the germinal
tissue which forms muscles. They are essentially congenital dis-
euses, although they are in most cases merely potential maladies
at the time of birth, and sometimes Ffor 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 pseude-hypertrophic we find the |

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

This explunation of the nature ¢f the disease will account
for there being almost invaribly several members affected in a
fPamily, while the fact that the Latissinius Dorsi and lower part

of the Pectoralis major (two muscles which stand lowest in function-

al importance) are scemetimes 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 atrephy in the thigh muscles, the sensery muscle
nerves, which receive the @ffferent impulses, may be destroyed by
the covergrowth of the connective tissue.

Etiology |
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Etiology of Myopathic Atrephy.

Myopathic Atrophy (Idiopathic muscular atrophy) is essential-
1y a cengenital, and, in many cases a hereditary disease, as shown
by its ecccurrence in family groups and in mere than one generation.

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

In the atrephic variety Barsickow (75) recerds 24 cases in
two uncennected families, distributed through five generations.
Landouzy and Déjérine (76) traced the disease through Five genera-
tions in the family L-, and ¢of the nine cases in this family Ffour
occurred in one genera.tion - E

In Schultze's (77) cases heredity is very marked. The mater=
nal grand father and grandmother were cousins and of their children |
one sen had muscular atrophy of seme sert. A daughter who was un- |
affected and was married to a healthy man had five sons, three of |
whom had muscular atrophy; one died and in the cother twe t¢the dis-
euse began at about eight years. The elder wus evidently an ex-
ample ¢f the pseude-hypertrophic disease, while the yeungen presen-
ted the uppearance described by Erb. ’

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

A peculiarity in the inheritunce 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- Huemophilia, 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 queted by Gowers in which four breothers suffered, |
the mother's brother and sister were likewise affected. Again a |
brother and sister were diseased, one daughter or a second sister
and three daughters ¢f a third sister.

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

Duchenne |
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Duchenne states that maternal heredity wus somewhat mere fre- |
quent than raternal heredity in cases of the infantile form noted
by him.

Sometimes isclated Cases are met with in which no heredity
cun be traced, as in twe cases recorded by Murina (80) twe by Edgren
(87) and in Obs.224 to 227 of Duchenne (82).

Sex is alse an impertant at{ological facter, at least in the
hypertrephic variety, where males mostly are affected.
Landouzy and Déjérine state that the atrophic form has been

observed mere frequently in boys than girls, but statistics are not |
sufficiently numercus to determine whether this is so.

The Age at which the diseuse first mani fests itself has also
an impertant bearing on the eticlogy. It is difficult in many < -
cases to determine the exact date of onset, as the disease ¢ften
begins s¢ insidicusly. The pseudo-hypertrophic variety shows it-
self during the pericd of development, mest frequently during mid-
childheood, sometimes in infancy, very rarely after puberty. Cases
in adults have been reccrded from time to time by Percy Kigad (83) -
Hughes Bennett (84) and ecthers.

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 &, especially when the wasting shows it-
self in the face. : ' _

Barsickow's ‘cases illustrate how variable the date of onset
may be. In 17 cuses it was as FPollows:-one at 12, four between 15

and 20, seven between 20 and 30, three between 30 und 40, two after
4.0 .

. In some instances neuropathic tendencies .can be traced among

the ancesters, as in the family history recorded, but Erb found it
only in 8 out of 18 families, so that this can have 1little infiu-
ence. '

Consanguinity sometimes seems to act as a Pactor. It is
difficult to say what part exciting causes pddy in this disease,
but if on enquiry cne finds the existence of u predispesition to
the disease, exciting causes may be dssigned a share in its evelu- |
tion; as for example, the frequency ¢f the appearance or dccelera— |
tien of the merbid process after acute infecticus diseases . t
observed|
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cbserved in the case ¢f T.C., and in a case recorded by Treisier
and Guinion. In this the face wus affected at three, at sseventeen
the patient haldl typheid fever which seemsed to precipitate the evelu-
tien ¢f the atreophy, =znd after thut the sheulfder muscles were com-
pletely gone. ' '
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Diagnesis ¢f Myepathic Atrcephy.

I. Frem Myelepathic Atrophy.

The difficultizs ¢f diagnesis cf Myopsthic znd Myelopathic
atrephies wre w2ll illustrated in Schultzae's cuase which showsd
widesprzad atrophy ¢f the upper sxtremities (including these of
thn hxnds) with Pibrillary tremors, reacticn of degeneration =znd
absence of haredity, but which was preoeved pest mertem to beleng
te the Mycpathises. The main peints in ferming o diagnosis are:- |
(1) the peint of attuck in the typical form of Myelopathy is the
small muscles ¢f the hands; conversely in Myepathy the atrephy
usually begins in the muscles of the shoulder, back or face. A
predeminance ¢f the atrophy in the muscles of the preximial end
of the 1limb persisting almost indefinitely is very chuaracteristic
of Myeopathies. Slight implication ¢f the intrinsicruscles of the
huands has been met with in very rare instances (Gowers and cagse of
P :)

(2) As already stated the white matter us well as the anterior
herns is affected in the vast m@}crity '0f myelepathies giving rise
to paresis cut of propoertion te the muscular wasting, and hyperton-
us added to the symptoms c¢f atrephy. Frequently also in myel-
cpathies bulbar symptoms muake their appearance, while neither of
these symptoms are observed in myopathies.

(3) Hypertrephy of certain muscles is very often present in myo- _
pathies but has never been described in myelepathies. :
(4) In myopathies the muscles are affected in an individual way as |
we huve seen and we find muscles destroyed in the midst of muscles
intact. This, which is net seen in the spinal form, is important,
especiully when the cuse is advanced. '
(5) Reaction of degenerution is net uncommen in myelepathies in
the later stages. In myopathies it is excepticenal to find any :
other changes then diminished response to both currents. f
(6) Fibrillary tremors are common in myelopathies but rare in myo- ||
pathies.

(7) Pain in the neighbourhecod of joints in the affected limbs is
frequently complained of in myelopathies but exceptionally in myo-
pathies.

(8) Trophic changes are frequent in myelcpathies but de not cccur
in myepathies. ‘
(9) 1}(yopa.thic atrophy evolves more slowly than the myelopathic.
(10)
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(10) The uge of cnset in myelepathies is abeut 30 or later, rarely
guarlier. In mycpathies any age belcw 20, rarely later.

(11) Heredity is rare in myelopathies but remuarkzbly cemmen in mye-
pathies, especially that heredity in which members ¢f the sume
generation are dflecteu, often without ascendent or descendent
heredi ty .

II. From Chrenic Multiple Neuritis.

In this disease we often have a histery cf alcecholism or
family tubserculesis.i | .(2)It is never hereditary. (8)The paralysis
. is out of proportion teo the atrophy. (4)There are marked senscry
disturbances. (5)There is early appearance of reaction of degenera-
and (6)absence of hypertrophy .

TIT. From Syringemyelia.

The lccalization of this affection is of the Spinal type. .
We have atrephic paralysis with reuction of degeneration, absance
of hypertrcphy and distinct sensory disturbances.

IV. From the Percneal Type of Atreophy .
( Neurepathic Atrophy).
In this type hypertrephy is nevsr present, fibrillary con-

tractions are common, degenerative electricul chunges appear early,
hands and forearms are affected scon after the lower extremities

and sensory troubles are net uncemmen.

Prognosis/
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Pregnosis of Myopathic Atrophy.

The preognesis in all the forms ¢f myepathic muscular atrophy
is grave, for the disease dces not appear te be arrested in its
pregress . Hence it deserves the name pregressive muscular atrophy
as 1t successively attacks different muscles, which gradually pro-
gress te the highest degree of atrophy.

The prognesis is mest unfavourable in the pseude-hypertrophic
varisty. Even though the diseuase develcpes late and the patient
reaches his twentieth year before the condition becomes murked,
there is only very slight hope that it will not advance to its
ultimate degree. Gowers says that in any cuse, 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 atrephic feorms when the symptoms are late of appearing
the progress of the disease is slower. Scemetimes the degenerative
process seems te stop in its course and we have long perieds of
arrest, and this is a favourable circumstance in a prognosis al-
ready sufficiently grave.

We thus see that the prognesis is influenced by the perioed
of commencement and the observed rate of progress. ;

The general health remains geod, as the muscles of mastica-
tion and deglutition ars unaffected; and, 1f the muscles ol respira
tion remain intact, under favourable hygisnic conditicons the
patient may live to an advanced age.

Treatment /
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Treatment of Myepathic Atrephies.

From what has been said under pathclogy it will be evident
that treatment is of little avail in cuses of Idiopathic Muscular

Atrophy .

It is difficult te determine in a diseuse sc variable in its
progress What share the various metheds cof treatment have had in
cases in which imprevement seems te have taken place.

We have no positive knowledga that any drug is capable of
exerting a beneficial influence, glthough the administration cf
such nervine tonics as arsenic and phospherus have been censidered
efficacicus in some cases in retarding the progress of the weak-
ness . : ,
Electrical treatment has been advocated and beth Duchenne
and Erb repert cases of arrest following its employment, but this
is very questionable when we tuke inte uccount 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 ecver the cervical and lumbar swellings
of the cord, whether we censider them the preoper seat of the dis-
euase or not, and the faradic, galvanic or farade-galvanic currents
te the nerves and muscles, aveiding teoe streng currents or tee .leong
sittings. One ¢f my pautients wus of opinion that in his case
electric treutment instead of being benelicial tended teo increase
the weakness.

But by far the meost pewerful agent in improving the condition
¢f the muscles is the physiclogical stimulus of Voluntary Effort,
and as we have already seen in pseude-hypertrephies, the muscular
disease progresses more rapidly when this ceases. - In families
with a predispesition to atrophy, if systematic muscular exercise
can be taken, it may assist in preventing the occurrsnce of the

disease and in retarding the failure of power in those already
attacked. This has been well marked in both my cuses where gym-
nastics adapted to bring inte play the weakened muscles has had
the effect of strengthening them.

Hence every means should be adepted te maintain the power
of meving about as leng as pessible.

Massuge, combined with passive mevements to prevent muscular
contraction/




contracticon and censequent deformities may be of use; and, if
necessary, tenctomy sheuld be performed in cases cf contracticn

of the culf muscles.

Excessive exerticen sheuld be carefully aveided.

I may here menticn that the brethers of my patients believe
that they have escared the diseuse becauses ¢f the active 1ife which
they have required te lead, the one having been in the army, the
other empleyed in a large stere. As bearing eon this peint it is
rather curicus to ncote that the majority of patients have led a
sedentary 1ife.

The general health must be carefully attended to in the case
of members of atrophic families, both o¢f those whe are affected
and those whoe are not. They sheuld have plenty of fresh air,
geod Pocd, baths, &c., and every means shcoculd be employed to give
tone te the system. :

Concluding/‘
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Concluding Remarks Upon The 3ubject Of Myopathic Atrophy.

From the description which has hegen given of the Idiopathic
Muscnlar Atrophies, it will he seen that there exist several
types, fll charicteriseéd. by 4 progressive wasting of a greater
or less mmbey of the volintarv miscles of the body, but which,
at the same time, present differences in their clinical fTeantnres.

Three principal tvpes have been selected &8s being most
pronolinced 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 groumd for regarding the wvarious types fs distinct
primary miscular affections, and not 28s essentially one disease,
as the numeronus poinhts of agreement wonld more reudily lefd one
+.0 helieve them to be. .

The differences are, it mast 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, éspe-
cislly in the legs and fuce; but when the onset occurs-at a late
period, wasting, especially %t the roots of the limbs, is the
conspicuons feature.

But it has been mentioned nunder the psendo-hypertrophic
form that atrophy is almost as important a feature in the disease
s hypertrophy, and that the latter was due to 8 fatty infiltra- -

tion. This fatty infiltration is also marked in the face in
the Orbiculsris Oris, which is always first affected,: and which

gives to the lips the volume they possess. Thus it may be look-
npon 8S & phase of the psendo-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 by 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-
fi?n of the mascles of the face, and the imperfect rerformunce
of
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of their Dimections. :

Zimmerlin records 8 case in which the patient was attacked ,
by that variety of the disefse which first involves the muscles ;
of the face, while the psendo-hypertrophic form sppesred in the
lower extremities (Mendal's Centralblatt, 1885. )

That, a connection #@lso exists between the pseudo-hypertrophic
form, #nd 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
in size, but become markedly atrophied, and the strophy here oc-
curring has exactly the same localisation as in the 'juvenile
form,' and begins sboutr the same time.

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

Another ch&ructer which they hfve in common is & diminution
in the size of neighbouring muscles, namely, the lswer part of the
Pectoralis and Latissimias Dorsi. We sometimes meet with the

pseundo-hypertrophic and the juvenile forms combined in one indi-
vidual, @s in Singer's (85 ) case when there was pseudo—hypertrophy
of the calves and characteristic gait, with marked atrophy of
the shougder and upper arm mascles.

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

We now take up . the relationship of the infantile form and
the juvenile foxm 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 Déjérine's
cises, and then the juvenile form of Erb is produced, or the
scapulo-huneral type of the French observers. The latter, however
argne that in 'Erb's' Torm there is hypertrophy of certain mis-
cles, which Teature is not present in the form, they describe:
but Erb states that hypertrophy is not always present. It only
exists|

i
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exists Tor a longer or shorter lenghh of time and :gives place in
the conrse of the affection to a pronomnmced atrophy. It is, in
fact, # fleeting symptom. When the affection of the face does
not a@ppear till lzter in life, it “does not 'precede tnt follows
the atrophy of the shonlders 2s we have seen in Remgks and La-
dame's cases. Remak, indeed, published his case mnder the juven-
ile form with psirticipation of the face. This point brings

these two types into close contact, fand heredity here also streng-
thens the evidence, Tor we Tregquently find the two types present

in the same family. In addition to Landonzy and Déjérine's cuses,

Duchenne describes the case of a father in whom the disease began
in the shouldey miscles at the age of 48, while his two children
were early affected with atrophy beginning in the face. In
Troisier and CGninon's (88 ) esises the father was affected at 14
with 2trophy of the shonlders, while his daughter, who began to
suffer =zt 11, had atrophy of the face, shoulder and arm miscles.

In 2 case described by Friedrich we see a puatient 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 specifal localisation: and the psendo-hyper-
trophic form, from the increfse in the volume of the muscles.

The morbid snatomy 2lso @ids in establishing the unity of the
three types described. In all we have a primary wasting of the
miscular fibres, an incresse of connective tissue and & deposi-
tion of ‘fat. Those changes may vary cobhsider#éibly in different
muscles in the different types and in different individualsE but
this is only & 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:.
() the gradual onset, (b ) the disense generally athtacking the
proximal ends: of the limbs, (c ) the peculiarities in the ahtti-
tude snd movements, (d) the simple diminution of electric irrita-
bility, with 8lmost 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 ) a1l the other functions of the
nervous system unaffected.

Progressive |
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Progressive Muscular Atrophy Of Nenropathic Origin. (Peroneal
Type -,

Wa now come to the last of the Torms of Progressive Muscu-
lar Atrophy, beiring certain resemblinces to the atrophies just
deseribed viz:- the age aht which it begins, the grudusl onset,
more thiin one member of the same family being alffected, #nd its
slow but progressive course.

Charcot and Marie, however, (89 ) in 1886 recognised it as =
aistinet type end Tooth (80 ) in the same year proposed for it the
name 'peroneal type of progressive musculzr 2trophy' from the
tendency of the disezse to attack first the peronei nnd extensors.

In this form males snffer about twice sas freguently 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 & case report-
ed by Osler it began rmusually 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 commnis digitorum. It
is not unlikely, however, that the small muscles of the foot are
the Tirst to undergo degencration. The calf muscles are later
in being inveolved, and still later those of the thigh, especially
the ¥astus internus. From two to five years after the beginning
of the atrophy in the legs and feet the intrinsic muascles of the
hands are ahtfcked, after them the extensors of the forearm, and
still later the pronstors and supinators. In Charwvot and Marie's
cases, four in number, the Supinstor longnus 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 @re common, especially in the hand.

The irritasbility to the faradic current is diminished, and
in nearly all the cases refction of degeneration R|ppears early.
Shooting|
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Shooting pains occur in a few cuses, and cramps of the mascles
of the thighs are described by Charcot and Marie. Cutane#ous
annesthesis is sometimes present.

Muscle reflex action is lessened or lost.

Heredity, especially collateral heredity is 4 marked feat-
ure of the disease.

In Osler's (92 ) case it conld be traced through three genera-
tions.

Herringham (93 ) reports a case where the disease could be
traced through five generations &and the disesse was transmitted
through females to males, in this respect resembling pseudo-hyper-
trophic atrophy.

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

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

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

Dr. Ferrier's experiments (97 ) showing the centres in the
1ower 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 haive evident-
ly a true myelopathy in the earlier cases, beginning in the legs,
while the later cases developed the thenmr type.

Hoffman (98 ) (who styles it Progressive neurotic muscular
atrophy ) and Tooth arguing from the sutopsies of Virchow, Oppen-
heimer and Friedrich, where extensive nerve degeneration was
found, advocate the nerve origin of the diseamse, so that we may
have a Progressive Muscular Atrophy of Neuropathic origin. The
other points in favour of &8 nenritis areir~
() the early appearance of the reaction of degeneration.

(v )]
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(b ) the absence of reflexes. _
(¢ ) the tendency to contractiure and
(a) pain, espceinlly =along the conrse of the nerves.

If +the disease is really nenritic (and this can only be
settled by further autopsies ) and seeing that often many members
of a Pamily are alffected, we may have 2 congenital weakness in
the periphersl nerves, just =s ocenrs in the case of the muscles
in idiopathic miscenlar atrophy.

The atrophy in some c@ses may be idiopathic, so that we may
have @ peroneal type diue 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 Musculsayr Atrophy mayv have its
origin in the three parhts of the nenro-mscnlar system - the
spinal dord, the nerves and the muscles, and not zalone in disease
of the cord as was originslly believed.

Yook IR
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