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FOUR CASES OF FRIEDREICH?’S ATAXTA
WITH A CRITICAL REVIEW
OF RECENT LITERATURE ON THE SUBJECT.

—— o e et e St S

Amongst the diseases of the nervous system, just as amongst
the diseases of other systems, it is found that some havé a
"family*character, By this is meant that they are prone to
appear amongst various members of the same family, children of
the same parents. Some of these "family" diseases have also
a "hereditary" character; they appear in two or more gener-
alhions. Again, the "family" character may be absent; the
disease may appear in"isolated"form; either the family may be
small, consisting of one or two members, or at least the
mysterious causes of the affection may have singled out one.

' When the family consists of several membsrs, it is usual to
find that some have escaped the family disease,

The list of family diseases of the nervous system is now
fairly lengthy. Higier (78) one of the most recent writers
‘'on the subject, makes out a list of ﬁhirteen groups, as con-
taining the most important representatives, and some of these
consist of several sub-groups. It is common to find, as
Marie puts it, that each family even of Tairly well-defined
type such as Pr%pdreicn’s disease, has its own spéecial traits;
consequently the grouping of affected families is more or less
arbitrary, and in many cases ﬁs yet, premature, As we shall
see farther on, the records of transition forms, connecting
‘one class of disease with another, are multiplying. What is

wanted is the continued careful recording of clinical cases

of those rarer diseases with, if possible exhaustive autopsie 8
Friedreich’s Ataxia is a well-marked clinical
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Type; many cases belonging to iv have a "family" characuer,
many are "lsolatved"; only a few are, properly speaking "nered-
ivary".

This paper first gives a clinical account of four cases of
Friedreicn’s Ataxla; vthen follows a discussion of a number of the
more interesting points 1n connexlion with the sympuoms, diagnosis
and patvhology, along witn a priuical review of The recent litver-
ature.

A group of three Cases of Friedreich’s Ataxia in one family.

The parents of thne first utnree cases of Friedreich’s Ataxia
about vo be described were Irish. They lived in Ireland Till
afver the birvh of vhnelr fourtn cnild. The father, a facuory
worker, was a heavy drinker, and died atu fiftvy of liver disease.
The monhér was also afﬁiolic, and dled of pneumonla. She suf-
fered efse from gastric ulcer, obstlnate pruritus, and eczema
of face and neck. Tne eldest son informs me that his father used
TO say he knew of no nervous affection previously in theilr fami-
ly. No nisvory of insanity, fius or any other nervous dilsease
can be obtained. The circumstances seem generally TO nave been
very poor, such as are common TO many thousands of Irishn in Dunde®
and Lochee. Tne patients belong to a famlily of nine accounted
for as follows: -

I. Firatv child, ﬁremanure, dled at WO monuhs.
. Hugh - ASxi@.
3. MNary - Avaxic.

4. Nora, married, diled,aged 25,1n chnildbiruh; shewed no Avaxic
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symproms; had three chnlldren, eldest alive and nealuny; the

otvher two died whnen a few days old.

5., Maggle, marrled, subject To nheadaches since her marriage;
TWO premavure chlldren,dead; one alive and nealthy.

6. dJonn, died, aged 13, of utypnold; nhad shewn no dvaxic Sym-
pToOms.

7. Agnes, nealtuny, recentvly married.

8. James, nealtny. (aged 17).

9. Winifred, Avaxic.

Nos. o and 8 show nystagmold jerkings; their knee-jerks are

normal. All were suckled by the movher. Mary shared ner mothers

milk with another child.

1. Winifred M’Anarney, aged 15, a mlll worker.

Pavient’s nistory:- ©She seems 1O have nad good healun until

March 1888, wvnen sne was sent 1ntvo the Dundee Infiirmary as suf-
Tering from typnold fever. A brovner, aged 13, nad died at home
of tvhls disease. M¥er 1lllness nhad begun with rigoyrs and slight
diarrnoea, an¢ she had laln at nome three weeks before admission
vo vhe Infirmary. She was tnere found to be underfed and To be
suffering from slight dlarrnoea, but beyond thls There were no
é¢efinive signs of illness, and sne was soon dlscharged much im-
proved.

A short uvime afver tnis her fatner and eldest brouvher observed
tvhe first sympuvom of ner present illness, namely, some dlfficulty
in walking. Her mouher also spoke of tne way tvne girl kicked

when asleep. Very gradually a chahge in ner speech developed,

so slignt that 1t would probably have escaped nouice, had nov
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her bAvuner Hugh beeﬂon tne outlook for symproms of tne disease

from wnlch ne and nls sister Mary nad long suffered. On the
sensory side thnere have been no complaints with the exception

of some palns 1in the back of the thigns, occurring in the Spring
of 1894,

In July of uhat year I sent ner intvo one of my wards in The
Lundee Infirmary, and since then she has been more or less con-
stanvtly under my observation. Durilng tne past TWO years, The
girl has frequently stumbled and fallen when running, and Tnis
seems TO have been always 1n 1mperfect light, in vhe early morn-
ing or in the evening. Eoreover, sne says The staggering is
worse wnen golng TO her work in the morning both in summer and
winter, rest having, apparently, a greater influence than fatvlgue
in increasing it.

Present conditlon. (February <lst. 1897).

Fairly well grown; expression of upper part of face brignt and
intvelligent. The lower Jjaw usually droops and the moutin 1s part-
ly open. Cneeks well coloured; nuurition rather below the av-
erage. (Thils is easily explained by ner nome conditions). thes
seem well formed; muscular development ratvher feeble, but not
specially so in any localiuvy.

Nervous SySTEM. Tne following conditions are tvo be noted on tne

movor side. When sitting, slignt swaylng movements of Thé upper

part of the body occur; tnhne nands can lie perfectly still. When
standing, patvlent prefers tvo keep tne f€et some dlstance apart,

and can vnen balance nerself steadlly enough 1f ner eyes are

open. 8ne fixes tnem on some object in frontu of ner. Tnere is
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swaylng of The trunk and nead, made much worse wnen the feet are

brought close togethner., If The eyes are then shuv, patlent av
once falls OvVer tvo one or ovher side, or gﬁrwards. The tendons
on tne dorsum of the foou are seen vo conuract (danse des ten—
dons) and the voes grasp the floor; the greatv voe, nowever, is
ofven over extended. Balancing on one leg is quite impossible.
Her nead is always bent forward a linnie, wnetvner sivuing,
standing, or walking. Her gailtu 1s distinctly awkward and un-
galnly. Tne steps are of unvarying length, her feetu are now wide
apart, and agailn tney Knock against eacn other. She cannov
keep ©o a straignt line. 'Her feetv are brought TO The f%oor witn
a slight stamp, Through a Jerky movement witn Th€ characuer, nou
of spasm, but of inco-ordinavion. The staggering cnaracter is
more marked wnen walking backwards, and still betvver 1f the eyes
are closed. ©She can turn round falrly well, and can stop quickly
when told vo do so0.

All voluntary movements can be carrled out in a way, but tne
dAraxla wnich is so marked in walking, is likewise manifesﬂ in
ovner direcuvions. For instvance, when patlent 1s vold vo pick up
a small vhread off a smooun wooden surface tne nands and fingers

oscillate a litvvle, and she prefers To rest them on tne surface
before catvcning tvhe objectu; tThere is an awkwardness about Une act.
When told not TO wouch Tthée board vhe novering mbvemennfdesdribed
by Charcotu is shown. Aparv frOm'Lhis_ataxia; nowever, she can
carry out ner intentions - can-ﬁuntonlher clotvnes behind her back,

vhread a needle &c. A full cup is slightly spilu when ghe carries

iv, but vne oscillavlons are notu lncreased when sne puvs iv DOKM-
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moutn. Wnen put through otvher tvests for inco-ordination in

Tvhe upkE r extremlitles with thne eyes shuu, there is a decided
defect. When tvold vo vouch the tvip of ner nose, for instance,
her forefinger first reached the upper lip at itus lower border.
My notes show a distinct increase in the atvaxia of the upper ex-
tremlities since 1894. When lying down she can touch objecus

with her neel or toes without very marked inco-ordination.

rInvoluntary movements, include some already mentioned -the
swaylng of tne body, the oscillavions in carrying out a volun-
Tary movement. But there are also occasional cnokgiform twit-
chéqmin tvhe face, especlally drawing up the right side of The
mouth, and some Jjerky movementus of tThe came navure nave been
observed in the nead and fingers. To tnis class belong also the
evlidently very marked Jjerkings that occur during sleep. Patlent
is quine%ﬁﬂare of them, but they must lnterfere considerably
with vhe repose of ner bed companions. They have been contlnu-
ous since the onset of her 1llness.

Cervaln involuntary movements are seen ln the eyes wihen
vhey are suvralned by belng directed TO the extreme right or lefw,
a slow nystagmus, about one oscillatvion per second. Wnen tne
eyes are fixed on an object above or below tvhe norizonval line,
a very fine oscilillavory movement can be detecued.

When vhe Tongus is provruded, constvant s11ghtl movements
are Seen.
Disturbance of.speeoh is to my ear decidedly more marked

vhan 1t was in 1894. And yeu it 1s nou very bad, especlally when

pavient is payling attention to it. Her voice 1s deep-toned, The




words are uttered slowly, there 1s rarely any slurring; long
words or combinations as "post office savings bank", "articula-
vion" can be uttéered wivh a single effortv. A stranger migntu
find lituvle difference between ner speech and otner gilrls of
ner class, but my own knowledge and ner friends’ statements
shew some detverioration to nhave taken place. She can write

legodbly as shnewn by tThne specimen annexed.

_/ /f‘ D : |
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The writing is tremulous and uneducated; sne nolds tne
pen or pencil in a clumsy way, but one must remember that Sihe
nas nardly wrivven a line since leaving school tiree or four
years ago. I do not think ner writing has grown worse since I
first knew her. ‘

Sensory Funcuions. - Patient used to have a glddy feeling at
times, butu she 1s now free from thav. There are no abnormal
sensavions wnatever, and the variouz forms of cutaneous sensi-
bilivy are normal.

The muscular sense is affected; patvlent is a good deal as-—
vray in urylng vo localise the positlon of arm or leg when bllind-
foldhe& (In 1894 the sense of posture in the upper extremitvles

was fairly correcgl She constantly makes misnakes in Trying TO



distinguish beuween different weights with ner legs, but with
ner arms 1s fairly correct. Xearing, sight and taste are normal
deglutition, defacavion and micturition are normal. Patient has
notv yeu menﬁﬁﬂraned.

The knee jerks are completely absenp, and nave been since I
saw ner first. ©Superficial reflexes normal.

Condltvion of Muscles and Deformities. There 1s no sign of
flabbiness and no muscolar atrophy can be detected. But there

is an 1ncreasing deformity about the hands. Winen tThe right hand

1s extended, there is a very slignu flexion of Thne wrist, a slign’t
nyper-exvension atv uvne metvacarpophalangeal jolnts of thne fingers,
especially vhe fourth and fifth, and a gentle flexion of The
intver-pnalangeal Jjoints. The little finger shews a declded bend
fe ward., Thne fingers can be well sepaﬁied from one anouvner,
and vhe wrist moves freely in all directions when the fist 1is
closed, but by no effort can patient extend Tne phnalanges cOm-—
pletely. The thumb 1s nov affectved 1n any way. The same de-
;yipnion applies to vhe lefu nand, vhough here vtvne deformiuvies
arg ravher less marked.

This condition of the hands 1s very distinctly worse since
1894,

The feet shew a very nlgn insvep and prominent dorsum wnen
patvient 1s resting, not so marked when standing. There is no
talipes, and no nyper-extension of the great toe, beyond Lpe 60-
casional involuntary movement before mentioned.

A slight spinal curvature is present convex To the left in the

middle dorsal region, convex TO thne right in tne upper dorsal
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and cervical regions. The bend forwards of tvhe nead is due ToO
a slignt kyphosis.

Grasp 1s good on boun sides, and the muscdlar power of The
legs seems vo be normal. Patient is easily tired, pub works for
”

u
tvhe full day, earming seven shillings a week asasnifuver.

Llecurical reactlons are normal, botvin witvh Faradic and

Galvanlc currents.

Her psychical condition is normal; intelligence ratvner above

The average.

1l. Hugh M’Anarney, aged 33, a mill worker, began UG walk when
18 months old. Beuween his thlrd and sixth year he suffered
from some 1llness "like water in the nead", and was for twwo
years in bed. He went TO scnool when six, and remalned vhere
untll he was twelve, learning with normal faciliuy.

AT The age of nine ne bhad a bad fall from a cart on tne
back of nls head, and was rendered nearly unconscious, butu there
were no bad afver effects. Qn leaving scnool ne began vo work in
the mill, and shewed sOome nervous symptoms. Ouner workers were
afraid ne would fall among Tthe machlnery, and some suspected nim
of smoking. There do nov seem TO have been any11Laxic Sympuomsg
sufficient ©o avuvract avtention before this.

¥e soon got invo the way of nolding nis head forwards, with

his syes bent on tne ground tvhat ne mignt balance nimself bevver;
I I I %gékbegaﬁeéE;EQZL
ne preferred tvo keep his hands stretvchned ouv,

Bis—arme—ouowerds &hen walking.
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From vhe age of fourtveen ne found some c¢ifficulvy in picking things
up. There was not much change in his conditvion for the next four
years, but ne Tound vhat mill overseers were ravher shy of enagaging
nim in sase of accldenus. DBeuween seventeen and ninetveen ne thinks
ne improved, but after that he became markedly vorse and from the
age of twenty walking nas been impossible. About vhat time ne nad
loss of sensatlon in nis feet and gotu a burn on one of nis soles
tnrougn standing on a not coal. For a long time ne nas suffered
from numbness and feelings of creeping and prinkling in nis feeu
and legs, not in the arms. Ofuven about two hours after going tvo hed
e has a sensation of blood rushning up tvo his head, and hilis heartu
Seems TO STOp. His legs sometimes start involuntarlly at night.
He bas mdé no lignuning pains, no girdle pains, no vomitleng, no
disturbance of bowels, no affection of vision. From abouty the Ttime
at whlch he lostu the power of walking, he nas nad some difficuliy
in micturitvion.

On August lst. 1884, ne wasadmitvted to the Dundee Koyal Infir-

mary, and though the notes then taken are brlef and evidently im-

perfecuv, 1t 1s wortn while reproducing tvnem for comparison with ols
present stvatve:- "Head nydrocepnalic in shape & inches in circumfer-
ence. Dorsal spine snhows right lateral scollosis of very exaggerat-—

ed characuter- sneﬁhm raised- leftv lower ribs twoucn crest of 1lium.

Sensory Functions. Tendency tvo coldness 1in feev- farmication in

s0les- tingling sensatlions in legs and feeu- anaesthesia TO toucn
and pain below level of 1liac crests- puplls large, signtu good, near-

ing good.
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Movor Functions. Drop wrist well mapked on right side when

nand neld outv; muscles of fore arm and ball of thumb flabby;
diminudvion of grasplng power- no power in lower 1imbs -excepu
slight power of exutension of nips and knees. . J
Visceral Relflexes. Normal except that patient somenimés
takes half an nour before ne can micturave. No skin or uvendon
reflexes in lower 1limbs.
Slight tendency to waste in muscles of legs. Sweats a good
deal®,
In July 1894 I examlined him minutely and on comparing the nouves
vaken then vwith those made now, I find very little aluveration.
State on Examination February 1897 (see phonograpé}. An under
slzed, fairly nourisned man, face somewnat flushed, expression
invelligenu, features thick, thnls being especially seen in 1lips,
head large, brachy-cepnallc, 59.4cm. In greatest norizontal
circumference, neld well forwards. His usual attlitude is siuting
in an arm chalr, witvn his arms resting on a table in front of nim.
If ne nas no vable before nim ne 1likes vo twistu hls arms round the
arms of the chalr to keep nimself from sliding off. When thus
supportved 1n a sitving position, his left shoulder is depressed,
and if vne spine is looked atL (see phonograpﬁ) it is seen To be
curved(convex aspect) LO The right beuween the first and twelfth
dorsal vertebrae. A slight compensatvory curve the otvher way 1s
seen in twne 1umbér region. The spine also snews a marked convexity
backwards, 1n the upper dorsal regions, and a concaviuvy (lordosis)

i1n vhe dorsolumbar. Tne upper four da*sal, and the lower cervical




spines are nearly norizontal.

Wnen lylng as stralgnht as possible on nis back, the lower
end of the stvernum 1s very prominent, 7c¢m. nigher tvhan the upper
end. The svernum 1s stralgnt except the xiphoid, which is bent
back. Intercostval spaces are narrow. No prominences at COSTO-
carni%laginous unions. Tne hand can be easlily passed benind The
back on account of the lordosis. Tne ribs on thne left are de-

pressed TO tne lliac level.

Extremlities. (a) Upper. Muscles moderately well-developed and
prevvy firm. No marked avrophny, thougn vhe lnterossel seemy tnin-
ner and sofver than any ovher set. No convractures; no fibrillary
Twitches; no rﬁﬁiny; passive movementus possible in any direction.

(b) Lower. Muscles fairly firm but considerably wasuved, ap-
parently from disuse. Rkignt calf 2o.6cm., lefv 27cm. 1in circum-
Terence; legs 1le helplessly 1n bed, generally flexed atv knee;
foot shews a permanent deformliuy, tne shape closely resembling
that of pes cavus,arcn exuremely well marked on botn sldes, less
on ri gnt vhan lefn} dorsi-fiexion of first pnalanges of tToes,
clawing of other phalangés TO some extent. The deformivy is less
marked when the feet rest on tne floor (see pnovograpn). On firsc
exposing the right footu a fibrillary tremor was notvliced in the
muscle on the inner border close to arch - (snoru flexor of great

voe) Limbs very cold, and red or blue below thne knees.

Movor Functions. When in bed the pauient prefers to lle on nis
right side, curled up. Cannot lie on lefuv side longer than half

an nour at a time. Has the greavest difficuluty 1n raising nim-
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or vurning round. In urylng this ne makes enormous efforus,
painful tvo witness, and becomes very mucn flushed. The volun-
rary movements of tThe trunk are thus very Jjerky; ne tosses nim-
self round from one position vo another.

Respliravory movements require a distinct effort; winen
sivving qulietly witvh nls table before nim, both inspiration
and explratlion are audible througn the room, a distinct pause
separaving tnem. The breatvnling is hasal, viith eacn insplratvlon
tne nead 1is Jjerked up a livvle. ¥He 1s said to breathe more neal—
1ly and ©o snore at night. Power in the muscles of the neck
seems well preserved; head can be moved in any directvion. Qc-
casionally there is a sligntu chorelform vibration of the head,
especially'on making a voluntary movement. Swaying movements
of the head and body are constant, when sitting. No chorelc
twitvchings of face or ovher disturbance of faclal movementus.

Voluntary movements 1n the arms moderately actlve, but not so

powerful as one would expect from the appearance of the mus-
cles. Grasping power mucn diminisned; free movement at shoul-
ders, elbows and wrist. Wnen told vo stralgntven the fingers,
the hand resembles the main en griffe of progressive muscular

(Lonplestopapl 2) '

anrophqt There 1s flexion at tne wrist, over-extension at Tthe

mevacarpo-phalangeal joints, and flexion av uvne flrst inter-

pnalangeal Joinus. Thnere is dorsi-flexion of tne second phal-

anx of tne thumb, and also of the ungual phalanx of tThe righp

"mid-finger. (Thils 1s tine resulv of an accidenu). Thne index 1s
less affected vhan the ovher fingers, and the conditlon 1is more

exagegerated on the rignt side. In extension the fingers are
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kept slighuly apartv, bul they cannot voluntarily be completvely

adducted or abducted. The wrist and fingers can be quite easily
stralgntened by an external force. The extensor vendons can be

traced up the lower tvhird of vhe fore-arm, and on the front the

tendons of the palmaris longus and ovher flexors stand oOuvUs. The
ralm 1s hollowed.

Movementuts of'fingers and arms, in uvrying to plck up or toucn
objects, are badly co-ordinated. Pauvlent 1likes Lo have the arms
supported on the table etc; wnen thnls 1s done There 1s notu much
oscillation. Sense of posture 1ln upper limbs defeculve.

As for the lower 1limbs, walking 1s quite 1mpossible.

Slignt power of flexlon and exuvension at nip. None at knee or
ankle, very little au voes.

Sensory Functions. In vhe legs there is sligntu diminunion of
acuveness in sensibility vo touch, but pain is felt normally.No
lighuning palns; some siighn,paraesnhesiae in lower l1limbs are not-
ed in the history.

keflexes. No knee or Acnilles Jjerks; plantar reflex well mark-
ed on righn,lélighb on lefu. Cremasteric and abdominal reflexes
marked. Visceral reflexes normal apart from delay in startving
micturivion.

Signt. Normal; puplls act readily uvo lignu and accommodation;
a moderate degree of nystagmus, consistlng of irregular jerkings
on fixing eyes on an objecn-bo Lne side. i

Hearing. Slightly dull,(nhis also vhe case 1n 189%).

Reie Geilat sl niid s Sl

occasional sound of rumhing water 1in nls head.




Tongue.  Flabby, marked by veeth, slightly furred on

dorsum; wnen protruded a constant fine tremor pervades ius whole
exuent.

Speecnh. 1s markedly disturbed. One requires to atuend close-
1y to make out all tvhat ne says, though if his atvention is dl-
recved vo words, ne speaks much more clearly. The voice 1s mo-
noﬁonous, the words are somewnatu slurred, not scanned.
"Lemember" becomes "rememrt; "Whetner" becomes "wher". "British
constitutlon" becomes "Brish constution". "A dainuy dish"becoﬁes
"a den disa".

Psyecnical stave 1s normal. Patlent is said o be ratvher irri-

table, and TO make wnat The others consider undue demands from
his belng tvhe eldest of the family. His inuvelligence is quite
unaffected.

Blectrical reactions with galvanic current.

Zxvensors of leftv fore arm K C C 7, ACC 9, KOC 12, AQC 135.
Heartu, Sounds normal; poslition alvered, apex being in third

lef't space exvernal To nipple.

Case 111. WMary M’Anarney, aged 31, formerly millworker.
Hisvory. Pauvientu had_inflaﬁ?tion of the bowels, measles and
wnooping cough in infancy, but there was notnlng 1indicating
any énaxia or paralysis untll she was fifteen. AU thls time 1in
the month of July, she took 11l one morning whnen on tne way TO
work, feeling cold and suffering from bleeding at the nose and

mouth. She became unconscious vhat night, and remalned so for

about slx weeks. . During the next eighteen months ner mind was
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enfeebled, and she could nov walk stveadily; she managed, nhow-

.ever, 1o do some work in tne mill, and in course of time ner
mind recovered ius former clearness.

The svaggering, nowever, increased TO SuCh an exXLent, THAL
at the age of twenuty-one sne was refused further employment.

From the beginning of her 1llness she was subject TO cramps
and vo Jerkings 1n the legs at nigntu.

AT the age of ninetveen, and again when she was twenuy-one, sSihe
was a @anienﬁ_in the Dundee LKoyal Infirmary, on account of spi-
nal curvature.

Untll she was twenty-slx she was able Lo get about on her legs,
pusning a chalr in.front of ner, but durlng the last few years
she nas been unable Lo walk at all. She says that her hands
have botn been weak, - Thé rignt more than the left,- ever since
vne acute illness wnici marke the beglinning of her disease. Still
she could sew, although her nands were shaky; she has never
Been able 1o read or wriue, ner school education naving been
very Iimperfect and%shorn 6f duratvion.

Since July 1894, she nas been almost constantvly under my
observation, in the Dundee Infirmary and tne Parochlal Hospi-
val.

Present condition. A well nourished, fresn coloured woman,
with cheerful expression, ruddy complexion‘and numerous freckles
on face and neck. Her halr 1s light brown, strong and abundanp;
ner nose 1is twisted from a fall four years ago, and on ner

rignt cheek 1s a scar, due LO anovher accldent. Througn thils
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scar vhere 1s a pugkering of tvhe cheek below The ilnner pary
of the rignt eye, wnen the 1ids are firmly closed; there is
also a slight drawlng-up of tThe righp angle of twhe moutn.

The head 1s well-shaped, and measures 55.4 cm 1n The greatest
norizontal circumference; 1t 1s kept bent forwards through
vhe spinal curvature, but patlient says tvhat she was accustomed
TO hold 1t so because she was ashamed of ner staggering.

Her usual attitude 1is sitting up in bed, witn the back
g = (£ee ol 7)

well supportved by pillows; The spine snews a” marked dorsal cur—
vature, witnh convexluty to the left, extending from the sixtn dor-
sal veruvbra to the second lumbar; The deviatlon at its maximum
amounts o 1% Inch; vhe ribs project backwards to a marked de-
gree on tne left side, and are well separated from one anouher.
On vhe rignt vhey are crusned vogevher, and tne twelftn rib 1s
on a lever witn the iliac crest. In tThe upper dorsal regilon,
there 1s a slight curve with convexity ©o The rignt.
Some Kypnosls 1s present 1n the upper dorsal spine; this can be
removed partlally, and for a very snortv time, by an effort of tThe
patient. :
The dorsal curvauvure 1s somewhat less pronounced when sne is
raised up by uhne arm—pins.
She complains a litvle of soreness, on pressure over vhe spine
in scapular regilon.
The mammae are well developed, and there is no suriklng asym-
metvry wnen the chest is examined from tvne front.

Exuvremitles. Upper extremlities show, when at rest, no derormipy,
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The bones are well shaped, the muscles seem smaller than nor-
mal on vhe back of the fore-arm. The lower limbs on the other
nand, snew a deformity about tne foou, talipes equino-varus
being present on both sldes. Thne legs below Tne knee are more
cylindrical vhan usual, from a want of development of vuvhe calf;
Tne antero-lateral group of muscles is deficienp in bulk; tne
heel 1s drawn up, some transverse wrinkles of the skin being pre-
sent over tne lower end of tne tendo-Acnillis. The nollow of tThe
pedal archn is very much greatver than usual, and this 1s so even
when patient is made To stand. Most of tThe grooves on tne sole
run from within, outwards and forwards. Tne great tLoe, €speci-
ally the righu, 1s always over-exutended. It can be brought vol-
unvarily into line, but not flexed. The other Toes snow sS1ignt
Over-exuension atu Thne mevacarpo-phalangeal joints; at the 1n-
tver-phalangeal jolnus there is flexion. Tne dorsum of the foot

1s prominent.(iee fplhgrefls 4 acd 6):

Motvor Functions. Pautuient shows distinct weakness in tne mus-—

cles vhat raise the vrunk into a sivuing posture. She can raise
nerself, buu awkwardly and slowly. Wnen slituting, tThere are
constant swaylng movements of the nead and body; tThere are be-
sides, frequent jerkings of the nead, and also choreic twitch-
ings of the face, especlally in the rignt 1évanor anguli oris.
These are not by any means so marked as 1o cause any confuslon
with true chnorea.

In vhe upper limbs, movementus are free at tne snoulder,
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elbow and wrist jolnus (with hand closed). Wnen ©old o eX-—
. i

vend vhe finger and nand, there is a marked imperfection:

the wrist 1s somewnat flexed forwards, and to thne ulnar side,
vne fingers are over-extended at the metacarpo-phalangeal
Joinus, (especially uvne ring and livtle fingers) and flexed
at tne firsp inverphnalangeal joints. The terminal phalanges
are 1n line with the middle. The deformity is 1in short the
@g&g&gg_gfiigp. The vnumbs are unaffected; the fingers can
be separaved, thougn less freely than normal(LLaﬁﬁdﬁ?‘dj

Atazia 1s present in the upper 1limbs, but patlient can button

ner clouhes, or thread a needle, if thne elbows are supporued.
YYer movement is' llke her silsver’s (Case 1) 1n pickling up small
objecus, and 1n carrylng out any movement oscillavory jerkings
are very notlceable. The Ataxla 1s brougnt out by the usual
tvests of bringing the fore-fingers vogetner, or by toucning tne
poinn of ner nose, vith eyes shut. Hesitatlon and waving move-
ment is more marked wnen she 1s near thne point aimed at. Thne
super-added movements are less marked 1f the eyes are open.

Power of grasping is still falr, vhough awkward from the €x-—
vensor wasting. AU elbow and shoulder, muscular power 1s vwell
preserved.

Lower iLimbs. Pauvlent can flex and exutend at nips and knees,

~but wilth lessened power. Wiuh legs exuended she can ralse the
right foot two inches off tne bed, the left twelve.
Even when supported on eacn side, she cannot walk; ner

feet are pusned woo far forward, so that sne 1s unable TO get

ner balance. Her steps are very shoruv, the rignt foou 1s cross-




ed over tine dorsum of vhe left, and thrown TLWoO Or Tuhree
inches beyond the place wnere it ultimately touchnes thne
floor. ©She puus down ner feet witn a slighn stamp, first tne
Toes and then the heels. Tnere is only very slight voluntary
movementy at tne ankle, and that 1s malnly exutension. Tne Toe€s
allow of somewhatu freer voluntary movement. Tne ankle can be
passively moved TO a much. greatver extent, but dorsi-flexion of
vhe foot 1s mucn interfered witn, througn contracture of tTne
vendo-Achlllis.

The heel can be placed on tne opposite knee, but slowly.

Sensory Functlons. occasional neadaches, no glddlness;

vhere is some sligntu delay in conduction of 1mpressions from
tne lower extremities, but sensiblliuvy in itvs different modes
ls essentially normal. There 1s a small area on the front
partv of the dorsum of the leftv foou, which shews slignt dull-
ing of sensibllity To tvouch, not Lo pain.

Reflexes. No elbow or kneé& Jerk; abdominal reflexes well

marked; plantar exaggerated; no dlsturbance of visceral re-
flexes.

Eyes. Feactlion of pupils normal; when looking to eitvher
side, some nystagmus-like jerkings occur,about seven in five
seconds, irregular in time; they are also seen winen sne lOOKS
up or down: sight 1s nérmal.

Hearing. The hearing disvance varies, but 1s uswally about
varee incnes on eacn slde.

The Tongue, when protruded, is constantuly in a state of




movement, noOt the irregular jerks of cnorea, but a fine os-
cillatory movement.

Speecn, Her volce 1s lovw-pitched, notu narsn, monoto-

nous. She keeps her teeth ravner close in speaking; some
words are slurred - "Doér" for "Docuor". "I don’t emember"for
"remember". The speech 1s, consequently, somewnat slip-shod;
it is very like ner brotvner Hugn’s.

Vasomoror SysTem. Feet tend tvo be cold.

Psychical condivion normal.

Muscular sense normal.

lectrical Reactions. aradic current much better borne
on legs than normally; somewnatu better on arms. Muscles of
arms conuract well under its influence, but the interosseil

acty sluggisnly.

Galvanlc current. In&lexors of rightv fore-arm KCC 6, ACC 7;
in extensors of rigntu fofe—arm RCC 65 -ACC 7; KOC 8; AOC 8;: 1In
anpero-laneral muscles of rignu leg, KCC 6; ACC 10.

The inverossel, especlally tnhose of tne third and fourth

spaces, respond feebly Lo galvanism.
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(B) An "isolated" case of Friedreich’s Ataxia. (ﬂﬁﬂvu%%iﬁ}
= I
Case 1V. William Vorgan, aged 13, admitted to Dundee Royal
Infirmary, August 30vh. 1894. |

Family History, etc. Patlent 1s third of a family of four,

The youngest tanree by the samé movaner. His fawner dlied seme
years ago of inflammatvion of the lungs, after eight days’ 111-
ness. His mother, sisters, younger brotner, and nepnew are all
nealiny. A slight nystagmus can be detected, on extreme laver-
al deviatlion of eyeballs in hls brovner and younger sistuer.
There is no nistory of any nervous affection in any of the
ovher members of the famlly, nor 1s there any evidence of
sypnilitic or tubercular Lainp. His nome surroundings are
good; nhe nas not been overworked at scnool, and has snhewn av-

erage 1lntelllgence.

Present Illness. About TWO years ago nls mother noticed
vhat he became easlly fatigued, and did not care to Jjodin in
vhe games of his companions. ¥ls galt was a 1little unsteady;
if ne ran or walked quickly, he was apt Lo stumble or fall.
This was no worsé in the dark, but 1f hils feet were bare thnere
was decided aggravaulon. There was no definive onseu, no pain,
shlvering or feverish attack. His condivion did not chnange
much for some months, and then hls upper extremitles were seen
TO be slighuly affecnéd. He could not dress nimself so quickly
as usual, his nands were a little unsteady, and he was @pL TO
splll vhe convents of a saucer 1n drinking. .

¥is nandwrlulng was ratvner snaky, there was a want of

freedom 1n using nils pen or pencil, and a difficulty 1in form-
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-ing some letders., Both sides of his body seem equally

affected, The only time he complained of pain, was a year

ago, when his back ached at times, but this feeling passed

off after the back was painted with iodine, He had no head-

ache, or shooting pains in his limbs., During the past few

months his arms and his legs have been getting thinner,

No change has been noticed in his speech. There has been

a steady deterioration from the beginning of the illness,
wee tdus : tmarfe o

the, difficulty in locomotion 3 especiallyAin trying

to go downstairs,

State on Admissgion. A fairly well developed boy, with
florid complexion, sad or pensive expression; brow trans=
versely wrinkled, eyebrows often involuntarily drawn up while
under observation. Weight Bst.

Nervo stem, (The'only system affected). The boy is
quite intelligent, and has a keen sense of his unfortunate
condition,

Motor Functions. Patient stands with his feet about
twelve inches apaxrt, but if his heels are brought together
he sways from side to side, and would fall if unsupported.
Head and upper part of body bent forward. Closure of eyes
increases the unsteadiness; when sitting ~in bed he has
difficulty in bpalancing himself. Various muscles are seen
to be constantly working as he tries to steady himself when
sitting or standing. When laid on his back he can raise hime

self up fairly easily, by means of the trunk muscles alone.
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When standing he can stoop forwards, and pick any article
off the fioor.

Gait. He walks with head bent forwards, and eyes fixed
on the ground, his legs widely straddling. He brings his foot
down heavily with a slap, first the toes, then the heels,
reeling from side to side as he goes, and swaying his arms
irregularly. His oyes are a great help to him in walking,

He walks backwards with great difficultys it is impossible to
gét him to keep to a straight line. His gait has something
of a Testinant character; his steps are irregular in length,
force, and direction. I

Co=ordination, as tested by making him bring the tips of

his fingers together, or touch other parts of his body, or
place the heel of one foot on the opposite knee, is fairly
good.

Writing is shaky; he presses his hands heavily on the
paper, Nutrition of musclea, good, no hypertrophy or atrophy:
no true fibrillar contractions, though muscular twitchings
are noticed here and there even when he is lying ap rest.

No deformities about feet, but slight lateral curvature of
spine, dorsal convexity and lumbar concavity to the left,

Speech is low-toned and somewhat slow, not Jjerky or
scanning or monotonous, The muscles of his lips seem slightly

weak in their action, but there is no paralysis of the facial

muscles.
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There is distinct nystagmus, (better marked on some days than
others), brought out when the eyes are fixed on an object
away from central line of vision.

Reflexes. Patellar reflexes gone; no ankle clonus; plane
tar reflexes present on both sides, rather better marked on
left; epigastric and cremasteric reflexes present: wvisceral
reflexes normal,

Sensory Functions. Has no abnormal sensations such as
cold, heat, numbness or prickling, Sensibility to touch
seems a little dull in lower limbs, the light touch of the
head of a pin being frequently unfelt., Sensibility to pain ,
acute, can readilly localilse a pin prick, can easily disting-
uish heat and cold.

Sight, good; pupils equal, regular, reacting freely to
light, but somewhat slightly to accommodation,’

December 13, 1894, Tongue thick and flabby, constant
tremors in it, especially on protrusion, Frequent involiuntary’
Jjerkings occur in head and upper limbs., Complains of feeling
weaker, and oftten lies in bed for a day. Has occasionally
been troubled with cramp in muscles of calf., His walking and
general power of balancing are much worse, and he often falls,
In trying to touch an object he is more uncertain in his aim,
from the irregular Jjerkings in his arms-#ggh voluntary move=
ment,, There is a corresponding diffieulty in carrying out
the heelw=on=knee manoeuvre,

Fundi of eyes show nothing abnormal, (Dr. Macgillivray).
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Febr 1 1897. Since last note patient has had fair
general health, He has grown much taller, but there is no
improvement as regards any of the symptoms described above,
His speech is rather worse, the lips still secem somewhat at
fault, The voice is more monotonous, and is low in pitch,
distinct enough when speaking to me, but His mother says that
when he is reading aloud to her, as he is fond of doing, she
often has difficulty in uhderstanding him, There is a thick~
ness, a want of crispness about his utterance.

The ataxia of the hands is still as marked, if not more so,
He can put in buttons, and write his name—always with the
same awkward procedure, The super-added movements in using
his hands, are much as before,

He can walk, but only with strong support., His soles feel
the ground quite well; the feet are raised higher than normal
and brought down with a stamp, paretic not spastic.

Romberg?s sign is present.

When in bed he lies on his back; he has often a painful cramp
which .causes the left leg to draw up of itself, The paln 1is
immediately above and below the knee, The 1limb has first to
be rubbed over the knee and then pushed down. If it were
simply pulled down, the pain would be S6Vere.

In the morning he has some pain in the lumbar region, when
bending to get on his clothes with his mother?s help. This
is probably due to some stiffness, developed through his

position in sleep. His back is very weak, and shows still a
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slight scoliosis; this is not od a permanent character. His
favoﬁﬁte position is sitbting on the floor, with his back
against the wall.
A rocent symptom is a difficulty in commencing the act of
micturition; there is no dribbling afterwards,
A brief résume of these cases will be useful, and will show
the main diagnostic points in Friedreich’s ataxia.
Case T.
I. Family character,
8. Onset soon after a fever,,péssibly typhoid, when seven
years old, .
¥, First symptom, difficulty in walking,
4, Very slow advance of ataxiajy cerebellar character slight
«~1ly marked; worse in the dark (Rombegfs symptom) .
b, 8light change in speech, beginning somewhat early.
6. Slowly increasing ataxia of upper extremities,
?. Swaying of bodys choreiform jerks.
8. Nystagmus,
9. Absence of knee jerks,
10, Slipht weakness of interossei in hands.
Slight scoliosis.
No talipes, or hyperextension of great toe, but Une=
usually high instep.
11. No marked paresis unless in hands.
18. Intelliggnce and sensory functions (general and

special) normal.
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Perhaps some impairment of muscular sense,
18. Visceral functions normal,

Pupil reflexes normal,

Case II.
I. Family character,
8. Severe cerebral affection in .infancy.
. Onset of present illness at twelve,

3. First symptom, - unsteadiness in walking,

4, Advance of ataxia, with remission, between seventeen and
nineteen; again rapid advance, with paralysis of legs
at twenty.

b, Marked articulatory defect,

6. Ataxia of hands at thirteen,

7. Choreiform jerks and swaying.

8. Nystagnmus,

9. Absence of knee Jerks.

10, Main en griffe, on extension of fingers.

Kyphowscoliosis, very marked,
Talipes equinow=varus.

11, Great loss of power in arms, trunk, and especially in

legs.,

18, Intelligence normal, General and special sensory

functions normal.

Muscular sense affected,
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13. Delay in commencing act of micturition since age of

twentys visceral reflexes otherwise normal.

Pupil reflexes normal,

Case ITI.

i I

i -

Family character,

Acute illness (7 meningitis) at fifteen, immediately
followed by! symptoms,

First symptom doubtful,

Ataxia of gait, gradually increasing.
Paraplegia nearly complete at twenty-six,
Articulatory defect,

Ataxia of hands since the age of fifteen,
Choreiform jerks and swaying.

Nystagmus,

Absence of knee Jjerks,

10. Main en griffe.

Kypho=scoliosis,

Talipes equino=varus,

11, Paretic condition in back and legs.

18. Intelligence normal.

Sensory functions normal,

Muscular sense normal,

18. Visceral functions and menstruation normal.

Pupil reflexes unaffected.
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Case IV.
1. No "family" character,
8. Onset, insidious at eleven,
3. First symptom, affection of gait.
4, Ataxia of legs, (tabetow=cerebellar) going oh to complete
inability to walk alone,
Static ataxia,
. Romberg?s symptom,
5, Speech only slightly affected, and that recently.
6. Ataxia of hands and fingers, noticed after some months
. affection of legs.
7. Constant swaying of body.
Choreiform Jjerks.
8. Nystagmus,’
9. Absence of knee jerks,
10. No deformity of hands or feet.
No.permaﬁent-scoliosis.
11, Weakness of muscles, especially in back and legs;
no atrophies,
18. Intelligence normal,
Sensory functions normal,
15, Visceral reflexss normal, till quite recently, when a
difficulty in beginning the act of micturition came
on., (as in case II.)

Pupil reflexses unaffected,
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Remarks on some of the more important

symptoms .

Disturbances of the motor system are by far the most im-

portant in the symptomatology of Friedreich’s ataxia. 8o
much is implied by the name, and Friedreich himself pointed
out that the ataxia appears in two forms; ataxia of volun-
tary movement, and static ataxia. Choreiform Jjerks, nystag-
mus, tremors of tongue, and possibly disturbances of speech,
are further evidence of wide-reaching motor invasion, while
in later stapes of the disease, certain muscles are apt to
become paretic or paralysed.

Ataxia of Voluntary Movement is well shown in the gait.

It has often been described, and has a character which marks
it off from that of tabes dorsalis., In two of my cases
(Cases I and IV) alone, could it be examined. The patient
in walking keeps his legs apart, and .has difficulty_in keep=-
ing to a line. He reels a little, sometimes a godd deal,
like a drunken person., The feet are brought down with a
slight slap, first the toes and then the heels., The steps
are short and vary in their length. The arms sway to some
extent to aid in balancing, and for the same reason the eyes
are fixed on the ground, a little in front; the head is bent
forwards. In tabes the movements. of the limbs are more

disorderly, there is more excess of range, more exaggeration;
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the foot is raised higher, and brought down with more noise,
The patient can keep to a line, if nop asked to put one foot
directly in front of the other. The character of the gait in
each case varies however, according to the stage of the
disease, and, in tabes, according to the muscles worst affect
-od. The point about the gait of Friedreich’s ataxics,

which is the most important from a diagnostic point 'of view,
is its cerebellar character. This occurs also in Marie’s
disease, in multiple sclerosis (Prareiy”, Leyden.) and of
course in cerebellar diseasse,

But, added to the cerebellar or tabeto=cersbellar charac-
ter, are various movements of the limbs and trunk best
studied when the patient stands. These movements come under
Friedreich’s deaign&tion'of static ataxiaTF-They are perhaps
mosﬁ strikingly shown when one looks through the camera at

the patient. The inverted image is seen to be in a constant

In one of Senator’s cases (34) examined when the disease
had mads only very slight progress, the locomotor ataxia was

very slightly marked, while the static ataxia was pronounced.
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state of dnrest, from swaying movements which are in inverse
proportion to the amount of support afforded to the body.
When patient lies in bed, they are absent; when sitting with
the back well supported by pillows, the head and neck move;
if sitting unsupported, the movements are more marked, as the
trunk is now swaying; and when standing unsupported, they may
be seen at their maximum. A rough examination then, shows
the patient to be standing with legs apart, head and upper
part of body bent forwards, tendons about ankle and on dorsﬁm
of feet in a state of perpetual motion (danse des tendons),
toes often with an athetoid movement, grasping the floor.

A more careful examination may show the various muscles of
thighs, hips, and back in a state of irregular contraction,
in the endeavour to preserve equilibrium,

Ataxia of movement is shown iﬁ the lower limbs, when
patient is lying, by such common procéedings as pﬁtting one
heel on the other knee. This test is carried out by cases
I and II very well, much better than one would expect.

Ataxia of upper limbs is easily brought out by writing,
thréhing a needles, putting in buttons, picking up a small
obJject,

The super-added oscillatory movements are present in
carrying out any such attempt, and the movements are clumsy
and awkward., The patient when lying, seems to have more
control over the test movements of the feet, than of the

hands, possibly because the latter are more delicate.
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Senator (85) notes that in his first case, incoeordination
is less marked in the lower extremities when lying or walking
than in the upper,

Case I illustrates the bad effect of rest, for she is
always worse as regards the ataxia, in the morning, quite
apart from the degree of light.

Tresidder (88) notes the same to a much greater degree in i
case I, He says'when twenty-three years of age, thé un-
steadiness in walking was so pronounced that a London phy-
sician was consulted, who thought that the lateral curvature
of the spine was producing paralysis, and ‘the pﬁtient was
ordered to lie down continuously. 8he did so for thirteen
months. After this she began to walk again, and was at first
very weak, bubt in the course of some months regained her
_strength until she could walk nearly as well as before the
thirteen months’ rest",

Besold?s 8nd case,(54) a hawker, believed that his long
walks (80 - 85 kilometers) were of great service to him,

These facts are of interest and importance, iﬂview of the
excellent results in the mechanical and gymnastic.treatment
of tabes, attained by Leyden, Frenkel and others.

Organic changes are not @affected, but the function of the
muscles is improved by this method of"compensation-therapeout-
ics." (Leyden and Goldscheider Erkr, d. Ruckenm, page 589).
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The tesr of making the patient close the eyes when stand-
ing or walking, (Romberg’s sign) while of very great value in
loconmotor ataxia, is not so useful in Friedreich’s disease.
Increase of unsteadiness through this is often absent, as in
three out of four of Friedreich’?s own cases, in Rosenbaum’s
(88) elder case, in Bramwell’s (18) first case. JIn my own cas
cases that could walk, (T and TV) there was no doubt about
the existence of this sign. In Senator’s first case, it was
better marked on the second examination than on the first -
a year and a half intervening between the two.

Where the patient can no longer walk, as in case III, the
same test cah be applied to the upper oxtremities; here there
is increase in the super=added movements when the patient s
is using her arms, with eyes shut.

The so=called nystagmus of Friedreich’s disease, seems best
classed with static ataxia, It is not a true rhythmical
nystagmus, in the sense of the ophthal'mologist', though' this
occurs in rare cases (noted in three of those analysed by
Griffith). The symptom must be carefully looked for, and
brought, out by directing the patient’s gaze to one or other
side, When the muscles of the balls have their tension thus
increased, distinct Jjerkings are seen, = slow they may be
and irregular, as in case III, when the rate was seven in
five seconds, Sometimes the movements can only be elicited

by turning the patients three or four times round; as in
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Geigel’s (88) two cases, (brothers, aged twenty and eighteen).
On turning the patients to the right, the eyeballs both turned
to the right and the short Jjerking movements of nystagmus to
the left followed, lasting a quarter of a minute.

In two of Mendel’s (10) cases, ‘the movements thus bnought
oﬁ:b were very marked, and lasted some minutes,

They are found in most cases of Friedreich’s disease
(" not in all", Gowers), but they are likewise often found
in persons who have weak health, and even in the perfectly
healthy.

This nyst-a.gmﬁs I found in two quite healthy members in each
of the families to which my cases belong, but no pathognome
onic stress is to be attached to this.

On Schultze’s instigation, MAusschlag (53) examined two
hundred unselected cases, and of these only twenty-five show=
ed no bremor though frequently there was only a single move=
ment too far.

"Only a strikingly high degree, and special frequency of
movements cah be regarded as pmﬂhological.P(&ﬁﬁwﬂ%tﬁ%ﬂ

Even modified nystagmus (nystagmoid jerkings) is very
uncommon in locomotor ataxia, so this sign may in certain
cases be a help in diagnosis.

The involuntary movements like an irrégular tremor shown
in the protruded tongue, may,y without doubt be referred to
the same caﬁegory as ‘those we have been consgidering, and some

would similarly treat the speech disturbances.
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Besides the swaying movements of static ataxia, there are
frequent involuntary Jjerkings, choreiform in character, but
not so constant or violent as in chorea.

Thus in case I, occasional twitchings are éeen in the face,
especially drawing up the right angle of the mouth., Very
mﬁch the same facial movement is seen in her sister.

In case IV the brow is often raised involuntari%;y. The
transverse wrinkles so marked in his brow may be associated
with the bent position of his head, and may have been produced
byﬁ his raising his eyebrows with his upper eyelids. A wagg-
.ling or wobbling of the head is constantly to be seen in the
two worst cases, and to a slighter degree in the others.

Even when lying at rest occasional muscular twitchings, not
fibrillar, are seen in case IV. He is subject to a cramp in
the left leg at night.,

The other three cases have all been aubject‘to,jerkings in
the legs at night, a&,lﬁ the case of the eldest (caseII),
They seem to be more of the naﬂure of cramps now, and another
member of the family has often to got up to pull his leg s
straight. | '

The choreiform Jjerkings are an almost invariable part of
the clinical picture of Friedreich’?s ataxia,and are of great
diagnostic importance. They have sometimes led to a false
diagnosis of chorea, as will be noted later on (v. diagnosis) .

ITn one case (Zabludowski’s (84) ) are noted " choreiform

movements, especially when going to sleep", and also at th@t
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time, twitchings in face and ears, and flexion of thighs on
abdomen. '

Painful cramplike qontractions when in bed, have been noted
by others (Bramwell (13) Atlas Vol,I p.46. Bosold (54) case
3I): Nocturnal restlessness is noted in Bramwell’s (18)
casél. 2

Some of these exaggerated movements at night are probably
analogods'to the Jjerks which most people experience on drop-
ping off to sleep.

Athetoid movements occur too, in a quite minor form as in
one of Griffith?s cases where there was no tremor but a slow
ataxic movement resembling atthetosis which appeared when
the hands were lying passively in the lap.

Athetoid movements of the toes in walking are occasionally
preéent (Ladame?s case (1) p.477). In boﬂh of Wallace
Anderson’s (86) cases athetosis was distinctly marked in
fingers and toes. These cases were peculiar in other wayss
the eldest was twelve years old but looked seven, and his
mental condition correspbnded to this age. The knee=~jerks
were present though faint in both,land so was rigidity of
leps with spastic gait. The onset in both was after measles
two years previously.

The most remarkable movemk@bs of this diass were observed
in three cases reported from France. The first (Chauffard
(3%) ) was a boy of eightsy symptoms since age of three; no
heredity, sisters unaffected. No nystagmus, gait neither
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cerebellar nor tabetic., One leg made to Ppass before the

other with a Jjerky and exaggerated convergent movement. Among
usual symptoms were the progress, absence of jerks, absence af
ocular symptoms, comparative preservation of muscular force,
slight equino=varus, Further there was marked lordosis %Q/
(dorso=lumbar) with slight cervico-dorsal kypho-scoliosis, :
No choreiform instability in repose, but sudden involuntary
flexions of lower extremities at hips, legs remaining extend-
ed. Intelligence good, no grimaces. "Hovering" inco-ordin-
atiion in picking things.up. Arms took up athetoid position in
walking with support. Forearms in position of promation, haunl
hands flexed, their backs being directed down, fingers eitenderi
or Tlexed in the palm., The movements were not the usual

slow convulsive movements of double athetosis. They only
appeared when other voluntary movements were made - a muscule
ar synergy, an athetoid synkinesia.

Chauffard easily separates this case not only from
athetosis, but from tabes, insular sclerosis, cerebral di-
plegias and chorea. But though there are several points of
contact with Friedreich?s ataxia it is difficult to get over
the uncommon features, The other two cases (Londe and
Lagrange) (78) are more like the ordinary type: Two sisters
aged Tifteen and sixteen; both took ill at six or seven. At
first they were regarded as chorea., #bsence of Jjerks, hollow=
foot, marked inco-ordination, no nystagmus, internal strabis-

mus in bothy gait staggering; involuntary facial movements
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head continually moving in various directions; choreiform
Jerks in head and limbs; danse des tendons in standings slight
scoliosis, No sensory or sphincter troﬁbles, no affection of
pupils or fundij; mental dullness. Athetoid attitude exactly
as in Chauffard?s case.

Tt is curious that in no one of these three cases was
nystagmus present; in the latter two the internal strabgﬂus,
the mental dullness, and the athetoid attitude confer a

special family hark,

Deformities of extremities and spine:

Certain deformities affecting the feet and spine have
been always regarded as characteristic of Friedreich?’s ataxia.
To these must be added the affection of the hand shown in my
first three cases. None of these conditions is essential;
the talipes (equinus or equino-varus) was noted by Griffith
in only tﬁenty-seven cases out of a hundred and forty-three,
In a number of instances besides these, there was dorsal
flexion of all or some of the toes. The latter condition in
itself might, as Besold suggésts, be attributable to ﬁﬂpdernes
Schuhwerk", unless commonly well marked. In Rutimeyer’s
families Blattner and Kern, early prominence of the extensor
propr. hallucis was regarded as a sign of very bad augury -
it was one of the first symptoms (Ladame). Baskett’s case
(76), a girl thirteen and a half was treated at a hospital
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Tor double talipes varus at the age of eight and a half. Her
symptoms began when she was six, but usually deformity of the
foot is of late occurrence. It is well marked in cases II
and ITI, but not in the other two. 1In case I, however,
there are indications in the high instep and occasional
dorgi=flexion of the great toe, that the shape of her foot
will become like that of her brother?s and sister?s. The
general appearance in a marked case corresponds closely to
pes cavus, "hollow claw foot"., The claw position may or may
not be assumed by the terminal phalanx of the great toe. In
case II, (see photo) the right great toe is over=extended as
regards both phalanges. This is so too in case III. In
Plate X in Med, Annual for 1895, representing a case under the
care of Mackay of Devizes, the great toes, like the-othérs,
“have the second phalanges flexed, and this seems to have been
the way in Ladame?s patient.

Dreschfeld (50) describes a case which showed no talipes,
but hyper-extension of great toes "“resembling that seen in
the early stages of peripheral neuritis®.

Deformities of the hands have been rarely observed.

Bramwell (88) gives a family of three showing main en griffe,
Griffith (Amer, J., of Med, Sci, 1888 p.sv?) describes one of
his own cases as having “grasp strong but clawelike,* another
as having claw-like hands, but he may be simply referring to

the mode of prehension so common in Friedreich’s ataxia.
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In two of Rook?s (7) cases, the hand was claw=like and
one had wrist drop. One of Taylor’s(b65) cases had a little
difficulty in extending the fingers.

Ing cases I, IT and IIT, the attempt to extend fingers
in line with the forearm, at once brings out a more or less

pronounced main en griffe. (See photo of case II),

Let me recapitulate the description of the condition in
this case: when the hand is lying paséively, nothing wrong
is noticed, When he is told to straighten his fingers,
flexion is produced at the wrist, with some bending towards
ulnar side, The near phalanges are over-extended in the four
inner digits, more so in the fifth than the fourth, in the

fourth than the third, and so on,

nearly in ldne with these. In regard to these Jjoints too,
the deformity is more marked in the inner than in the outer
digits. The fingers are separated a little from one another.
The thumb is simply bent back. The more strongly patient
tries to straighten the fingers, the mo;%fﬁ%ﬁ% the alteration
in form become, The extensor com, dig.=tendons can be seen
standing out on ﬁhe back of the hand, and can be traced up
the lower ‘third of the fofearm. The palmaris longus tendon -
too, stands out prominently. The fingers can be adducted and

abducted, but to a much less degree than normal.



(43)

What is the mechanism of this condition? It has nothing to
do with the proper flexors and extensors of the wrist,for
when the hand is closed, movement may occur at the wrist in
the normal four directions,= flexion, extension, ab- and ad-
duction., It is not a paresis of the extensor com, digitorum:
its tendons are inserted mainly into the near ends of the
near phalanges, and Duchenne hence says they might be called
extensors of the near Phalanges, In our own case so far
from there being any sign of their failure to act, the chief
trouble would appear to be their over-action, (over=extension
of proximal phalanges).

The caﬁse is a paresis of the interossei, - not paralysis,
though the condition seems to come nearer this the older ‘the
patient becomes, (compare condition in the three first cases).

The interossei flex the first phalanges, and extend the
second and third, they also abduct and adduct the fingers.
When they are weakened, and when the common extensor is
thrown into action, the fingers assume the position above
described. To keep the first phalanx in iine with the meta-
carpals, antagonistic action of its extensor and flexor is
needed, "When the interossei fail, the ‘unopposed extensor
causes an exaggerated extension of the near fhalanges, and
the extension of the middle and far phalanges does not onlyfu#

occur,but they are on the contrary flexed in direct propor-
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=tion to the degree of extension of the near Phalanges”.
(Duchenne Syd. Soc. trans. p.865).

The flexion at the wrist may be thus explained; when the
hand is extended, not 'only do ‘the proper muscles of the
wrist act together, but also the long extensors and flexors
of the fingefs. The combined @ffect of their synergic action
is to place the metacarp in line with the forearm., If the
interossei are weakened, and the near phalanges are over-
extended, the balance is upset, the common extensor acts at
a disadvantage as regards its extenduéfaction at the wrist
and there is the appearance of a slight dropwrist. This can
be imitated to some degree in a healthy limb,

The greater amount of distortion in the 'ring and. ulnar
fingers, corresponds to the condition in injury of ulnar
nerve, and is accounted for in this case by the escape of the
first two lumbricals, which are supplied by a branch of the
median, That the whole terminal part of the ulnar is not
affected is proved by the intact insensibility, among other
points.

The simpler case here considered, leads to the consider-
ation of the "Friedreich’s foot", about which a good deal has
béen written. I believe it to be analogous to the condition

Jjust described, and that its formation can be referred to an
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affection of the interossei of the foot, (including the short
flexor and adductor of the gfeat toe). There may also be a
real weakening of the antero=lateral muscles of the leg;
there is certainly some retraction of the calf muscles, and
tightening of the tendo-Achilis.

Paretic condition of various muscles beside the interossei,
is present in advanced cases. This is shown in thé helpless-
ness of cases TIL and ITI, especially as regards the whole of
£he lower extremifRities. The muscles that act on the spine
may also be involved. 1In early cases, decided loss of power
is usually absent,

Curvature of the spine is very common in Friedreich’s

ataxia. Soca, (quoted by Hallion (84) ), says it occurs in
half the cases,

The photos of cases II and ITI, show the usual marked
conditions, In the latter, the main convex curve is to the
left, and is greatest about the ninth dorsal vertebra;
in the former it is to the other sidey it is both longer
and more marked, and it is worst at the sixth of seventh
dorsal vertebra. Perhaps the convexity to the left in the
young woman, is associated causally with the greater weakness
in her right arm from her acute illness. In the common
lateral curvature of adolescents, the main dorsal convexity

is usually an éexaggeration of the natural curve to the right,
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as in the brother (case II). In both there is kyphosis in
the cervicoedorsal region, in the man this being sojamrked
that the vertebral spines are nearly horizontal when he is
sitting up. Observe how close the numbers on ‘the spine
appear to be, the effect of photographic distortion,

Hallion (ﬁé) has made a careful study of the spinal curvat-
ures in nervous diseases, especially syringo-myelia, infan-
tile paralysis, Friedreich?s disease and locomotor ataxia.

In all, the gray substance of the cord is affected in a
different degree: in Friedreich?s disease a pathological
change is found in Clarke’s columns, where some localize
vaso-motor centres. Have we here,too,he asks, nervous lesions
capable of causing an alteration of the bones, and specially
of the vertebrae 7 He quotes Soca, to the effect that mus-
cular weakness alone is sufficient to account for the conditin
-~ion. The want of tone may involve ligaments and bones too,
as in the common scoliosis, but of this there is no proof.

We de not require to postulate any marked paresis of the
spinal musclesy adolescents who are subjects of the ordinary
lateral cugvature, are fairly muscular. A want of balance
abouti the groups of muscles is more likely to start the

scoliosis,
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Remarks off the Condition of the Sensory System,
The sensibility of the skin is ‘frequently quite normal as

regards pain, 'touch, and temperature, but on the other hand,
it is not uncommon to find & slight dulling. In cases I and
IV, the condition is practically normaly in case III there

is some delay in recognising touch in the lower extremities,
but localization is correct, At 6ne time there was absence

of sensibility to touch on the dorsum of the left foot and the
middle toes.

Case ITI shows slight diminution of acuteness in recog-
nising touch in the legs, but pain is felt normally; in the
upper extremities, sensibility to touch is normal. The
curious thing about his' condition is, that at one time,

(1894 and earlier), there was decided anaesthesia to touch
and pain below the level of the iliac crest, this being
proved by the examination in the Infirmary (1884), and also
by the fact that about the age of twenty, (188%) he burnt his
foot by standing on a hot coal without feeling any pain,

It is interesting to compare this analgesia with the cond~.
=dition in the three cases recorded by Klippel and Durante
(quoted in Londe?s Thesis (61) ). These cases are amongst

the most important sélected by Marie, from which to build up

his type héré&o-atggie-céféﬁerleuse, but they are distinguish-
ed from the rest of this group, as well asgs from ordinary

Priedreich’s ataxics, by the disturbances of sensibility.
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In Louis H., in 1898, tactile sensibility was abolished
in legs and feet, much diminished in forearms and hands, and
diminished in face: no plantar reflex; sensibility to heat
recognised everywhere; retraction of field of vision., In
1894, Londe found analgesia in hands and legs: sensibility
to touch present; sensibility to heat and cold weakened in the
analgesic parts; retraction of field of vision hardly per-
ceptible.

In Prangois, sensibility to touch and cold, abolished
below the knee:in 1898: two years later no affection of
sensibility, |

In their sister, complete anaesthesia to all forms of
sensibility of the internal aspect of the leg, in 1888; where-
as a few ypars later, sensibility in her too, was normal,
Londe gives various reasons for his opinion that these sen-
sory disturbances were due to hysteria, dertainly one is
Jjustified in regarding the condition as functional, and it
has to be remembered, that many of the symptoms in nervous
diseases, which have a well marked organic foundation, are
in all probability, purely functional.

One of 8tintzing®s cases (Mﬁnch. Med, Woch, no,81,1887)
had complete anaesthesia in the lower extremities, and 8Sen-
ator’s (B6) second case felt on the feet, needle pricks and
differences of temperature, only slightly or not at all.

- Déjerine (4) describes a brother and sister who were
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, affected with marked sensory troubles of the extremities,
diminishing towards the trunk; and also corresponding muscular
atrophies: these he regards as true cases of Friedreich’s
ataxia, with very marked exaggeration of certain symptoms,
sometimes met with iﬁ-this disease, though only to a very
slight degree., He refers thaﬁ to lesions of the periphefal
nerves, and sensory roots,

It is interesting to note, that Bisien Russell, Dby his
recent experiments, (Trans, Phil.ISOG) showed that anaes-—
thesia and analgesia occur in the partially paralysed lower
extremities, after removal of the cerebellum,

Subjective Sensations are also occasionally found; in case
IT these used to be, formication in the soles of the feet,
and tingling sensations in the legs, Case I had for a sport
time pains in the back of the thighs.

Lightning pains occurred in one of Déjerine’s cases, very
much the same as in locomotor ataxia, Bramwell(l®) reports
a Tamily group of thres casés, all of whom suffered from
lightning pains at one time or another, one from gastric
crises and all from exaggerated sensibility. As he notss,
one of Charot?s showed lightning pains,

Other cases have inﬁoluntgry spasms, associated with itche

ing or other sensations. (Tresidder?s),
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Mental Condition,

A normal mental condition may still be looked upon as
characteristic., Tresidder’s (38) three cases showed remark~ °
ably high intelligence, one of them having taken an honours
dégree at Cambridge.

Ladame?s (1) case had a very vigorous memory and intellect.
Hector: Mackenzie’s (4.) was bright and intelligent for his
station in 1life,

My own cases are not affected mentally in the least degree.
The gxpression of face is often intelligent, (as in case IV),
and likely to mislead the observer. Casés that have normal
mental power, may be easily excited to uncontrollable
laughter, (Brock (41), Ladame, Bramwell),

Mental defect is noted in some cases., In one case,
epileptic attacks and dementia (Hoffmann of Heidelberg (71) ):
in another imbecility (Power, quoted by Gowers, 8t. Barts,
Hosp, Reports 1888. p.B05); in two sisters, marked mental
defect (Londe and Lagrange (78) ); in one of Yaylor?’s, (655)
increased mental irritability, with pronounced feebleness
of intellect; in the other, not related to the first, epil=-
eptic att&ck;;-in Nolan’s (@%) three cases, congenital
idiocy; in Vinaj®s (89), meﬁtal degeneracy.

In some of these,_however, the diagnosis is more doubt-
ful, In itself it would not be surprising, to find mental

defect added to the usual symptomss it would represent a
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furtherrsﬁage of the neuropathic tendency.

An American professor, (Halbert (68) Hahnemann Hospl,
Chicago) gives a report of two cases of .inherited syphillis
with spastic-paralytic symptoms, as cases of Friedreich?’s
ataxia, and in regard to the elder, = eleven years of age, -
makes the quaint observation that "his mental condition is
not greatly impaired, except that it is infantile from the
lack of development”

More will be found on this subject, under the heading of

diagnosis.,
Refloxes.
The condition of the sgng;g;cggl refloxes in Friedreich’s

ataxia, may be regarded as normal,
In case II, plantar reflexes are well marked on the right,
slightly on the left., The cremasteric and abdominal reflexes
are well marked,
In case III, all are well marked, and the’plantﬁr exaggerated ,
In cases I and IV, the superficial reflexes are normal,

In Berdez?s (79) case, superficial reflexes were very
lively,
In three od Besold’?s cases (54) they were normal, in the

~fourth, abdominal reflexes were absent,
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Variations in degree of cutaneous reflexes are, of course,
of constant occurrence in healthy persons, and the point under
discussion is chiefly of importance as helping to distinguish
Friedreich?’?s ataxia from tabes, In the latter affection,
the plantar reflexes especially, are often absent, this
being due to the loss of cutaneous sensibility,

Much more important is the condition of the deep reflexes,

of which the knee=jerk alone may be considered here, as it is
easlily tested, and its condition is typical of the state of
the reflexes in the lower extremities.

In the four cases I have described, the knee-jerks are
compieteiy absent, and this is the case in the great majority
of examples of Friedreich’s ataxia,

Croser Griffith (loc., cit,) in his analysis of a hundred
and forty-~three cases, describes the abolition of the knee
reflexes, as very early and very constant. In ninety cases
only, was theirlcondition mentioned, and curiously enough,
in as large a proportion as twenty-two of these they were pre=
sent, in six being actually exaggerated. It is true that
Griffith?s statistics are compiled from an unsifted mass of
cases,\but one can certainly not go as far as Ladame, who
holds that the abolition of patellar reflexes is an absolute
rule iﬁ this disease, and that one wouid do right to mistrﬁst
the diagnosis of Friedreich?s ataxia, whenever the knee

reflexes are not lost, although all the other symptoms would
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seem to confirm iv. (Brain, Vol. 13. 1890. p. 492.)

Wnen one comes adross a typlcal family of Friedreicn’s
Ataxlds, such as That described by Tresldder (58), and finds £he
knee-jerks completely absent in one, and present in tne duhers,
one 1s forced to the conclusion that thils test 1s notv infall-
ible. Moreover 1t seems probable that the disappearance of
tne knee-jerks 1s, sometimes at least, not one of the earliest
SympLoms.

In Senavor’s (34 and 35) firstu case, tnese were found o
be slmply weakened, one year after tne onsev of the illness.

Aftver thne lapse of anotner period of elghteen montns,
tne rignt was seom gone, the left could be obtalned only by
Jendrassik’s metnod. A sister of vnls patient wno nad been
111 for uwenuy years, had no patellar reflexes.

Brock’s (41) second case, a man aged twenuvy seven, nad
knee=jerks, though tvhey were absent in nils avaxlc brouner and
nepnev.

Erb (9) and Mendel (10) botn shewed undoubted cases in 1890
with vendon reflexes, krb’s being exaggerated.

In one of Mendel’s the Jjerks were present in May, buu
absent in vhe following November.

Londe ggg-would class Erb’s cases witnh Marie’s heredluary
cerebellar avaxla, simply on account of The exaggeration of
tvne reflexes, thougn vislon was normal and tabes present.

In the cases I have quoted, as in two of Bramwell’s

the presence of vhe jerks may not be sufficient to blur tie

picture of Friedreicn’s avaxia, but 1v 1s a different matter




wnen one f'inds, that, along with retvention of knee-jerks,
There are onher.imporuann devlations from the type. Bouchaq;d
(60) for instance, records a case wnlcn differs from Fried-
relcn’s avaxlia, not only in revention of the jerks, but in
tvhe Impaired mental condition, hallucimations, affecvion of
vislion, nature of gait, and Too-pronounced nNnysTALMUS.

I might refer furtner O The cases reported by Wallace
Anderson (36) Vinaj, (89) one of Nolan’s (63) T.S.
Wilson’s (39) first and fourtn, as examples That are open TO
The above critvicism.

However, the pathological anatomy of tne disease varies,
as we shall see later on, 1O such a degree, tnat itv 1s easy
enough TO suppose Tne knee reflexes might be free from inter-
ference in tne minority of cases. Such cases might be compar-
atively free from sdlerosis¢ in the lumbar portion of tThe

corda.

I B
Of the_visceral disturbances, Thal &= noted 1n cases wWo

[
and fewe, - viz. slow inception of tne act of micturition,
t
1s not so very wunfrequent (thlrtveen times in Griffitn’s anal-

ysis).

Order in wnich Thne SympLoms appear,

This is nou easy vo fix, but usually vhe ataxla of Tne legs

shows itself first. Thnils seems To have been tne way in all
my cases; 1ln case I, tne speecn was very soon involved, but

so slignhtly thatv 1t would nave remained unobserved, but for

the brotner’s tnorougn knowledge of The symptoms That mignt
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be expected.
In James’ (40) and one of Brock’s (41). cases, the spinal

curvature seems TO nave been tne first symptom notlced.

Both cases were lads of eighteen. One of Besold’s (54) shew-
‘ed the ataxia first in tne arms, In one of Mendel’é (10),
vhe ataxla of thne arms was noticed in tvhe thirteentn year
(writving becoming worse and more illegible), wnlle 1t was TWO
years latver before the galtu was observed to be changed.
Griffunh in nls analysls states that the lower extremities
were first attacked in a nundred and fourteen, out of a
nundred and forty-three cases, The ahms in ten, and the arms
and speecnh simultaneously with the legs, 1n eignu.

Mode of @Advance g#;gxmpnoms.

Seme writers speak of the steady progress of the symptoms of
the disease, and contrast thls with the remissions of insular
sclerosis. Tne mode of advance of whe disease ?aries; now-
ever, TO a gréab extent, 1in different cases, and one may ofp—
en distingulsh remissions, or at least periods in which the
symptoms are quite statvlonary. |

Case II snhowed slowly advanclng symptoms Tlll he was seven-
veen; then for Two years there seems LO have been a remissilon.
At nineteen there was rapld deterloratlion; scoliosls and par-
@sis wivh unfitness for work developed.  Tnen the disease

passed 1nto 1us present cnronic and almost uncnanging state.

In case III utne periods are less distlinct; for years tnere

nas been nardly any alteration, but at about tne same age as




ner brovher, vne extreme difficulty in walking developed

ravner rapidly.

Tne ouvner cases (I and IV) show a steady advance, much

more rapid in the latter case tnan tvne former. The age of
nineteen or wventy will probably be critical in the history
of case I.

Period of Onset.

The date of onset of Friedreicn’s ataxla is by no means

easy to state. Friedrel_ch nimself, judglng from nis own caseg

comsidered that 1t was to be regarded as a disease of puberuy.

VMost cases undoubtedly begin before this, the seventn and
elghth years belng most common (Gowers(88)) and it 1s rarely
tvhat one commences after slxteen. Tne onset is so gradual,
unless precipita&éd by an acute 1lllness, %hat it may be al-
most impossible vo definitely mark 1it.

One of vhne lavest cases seems Lo be Auscher’s, - Lhe woman
being twenuy-flve when sympuoms first appeared, but, as we
shall see, vhe diagpnosis of this case must be accepted witn
reserve.

Londe (¥nése p.l54) refers wo Two cames.1sctured on by
Cnarcot in 1893, brothers, in wnom the Onset was atL TWenuvy-
five and twenty-one respectively.

In my sases, the fourth twook 111 about the age of eleven,
but vhe beginning was 1nsidious.

Case 1 was seven wnen sne had tne l1lllness wnilch seems TO




have been very soon followed by slight leg symptoms.

Case'II nad a prolonged illness, possibly nhydrocepnalus,
bevween his tnird andsixth year; there was, however, a long
interval of goodw healnh before tvne ataxla became noticeable
at uvhe age of twelve.

Case II} like ner sisver, took 11l immediately afuer a severe
illness, tvhougn 1n tnls patlent it seems Lo have affected the
brain. She was then fiftveen years of age.

The general statement nolds good, that it 1s a dlsease of tne

developing period.

Diagnosis.

The diagnosls of Friedreicn’s ataxia seems L0 become more
involved as time goes on, and cases accumulate.
In vypilcal family cases, sucnh as the tnree rirst above re-
corded, utnere can be little difficulty if one 1s at all cognl-
zant of the group of symptuoms that are required two def'ine the
affection. But tvhe symproms are by no means few, and not in-
frequently some are awantlng. %*ence on the one nand there are
close relavionsnips witn some other nervous disorders, and,on
TLhe otner, more or less atyplcal cases occur, as TO Wnose exact
position vhere 1s disagreement.amongst the nilghest authorivies.
And even 1n regard w0 some cases, wheré an auvopsy nhas been

made, and wnere very declded lesions have been found, tnere




are differences of oplnion; the clinical sympuoms may puu a
case 1nto one category, and tne patnological anatomy into
anovner.

Senavor (35) considers that Friedrelcn’s disease 1s a
clinlcal conceptlon, whicn_would exist without any anatoml-
cal subsnranum, Just as the notlon of dlabetes melhﬁus is in-
dependent of anatvomlcal i1deas. The patvhologlical anatomy of
some forms of diffuse myelitls ("combined sclerosis") 1is very
11ke that of some cases of Friedrelcn’s disease, but the clini-
cal appearances are so distinct that no one could confound
them.

The followlng case, one would almost tnink, nhad been dlag-
nosed as Friedreicin’s disease, after the post-mortem examl-
nation. It forms the basls of an elaboratve paper by Tedeschl
(85) entitled "Dle Friedreichsche Krankheitv-kritische and
pratnologischn-anatomische Untersuchung.!

The patvient, an orpnan boy, aged seventeen, was admitved
into the asylum at Florence in-May, 1893. Two cousins 1in an
asylum with manila., First symptom, five years before, througn

a fright: tremor of rignt nand gradually involving arm, then
left arm,-next tvne legs. The Tremor was like cnorea. NoO
pains; no remarkable affection of sight or nearing; no deform-

ity. In asylum, increase of choreilc movements, head involved.




Walking difficult through inco-ordination, like an advanced

tabetic. 8peech slow and distincu; irrivable, quarrelsome;

of 1imifed intelllgence; could nardly understand wnat was sadld.

Died in February 1894, of tuberculosis. |
Onew ould 1like 1nformatiqn about tne knee-jerks, nystagmus,

scollosis, ataxlia of uﬁper extremlties, and morea bout Tthe slght

and sensory sysudm.

But even wlth the devalls given, - the mental affection,
The uncommon onset, tine asymmetry of onset, the absence of cere-
bellar type 1n the gait, - I would have no hesitatlon in saying
one does not, from the descriptlon, get tne clinical ldea That
1s requisite for the diagnosis.

The autopsy showed, besides tuberculosis in various thorac-
ic and abdominal organs, a degenerative process 1n the poster-
lor ganglla, and posterlor rootus; marked sclerosis of the post-
erlor columns and Lissatder’s zones, (reminding one in extent
and arrangement of the lesions in tabes dorsalls); marked atro-
phy of Clarke’s columns and a slight change in Lné direct cerebel
lar tract 1in the cervical rejion. The cord was strlkingly
small, and tnere was chronlc lepto-meningltls splnalls, speclal-
ly posneriorly.' The histvological examination 1s most carefully
described, but does not help the student of Friledreich’s ataxla,
if vhea bove criuvicism is Jjusuvified. Thié, like case 1V, 1s a se
called "isolaned"'oase;nhan 1s, ne 1s tne only one of the famlly
affecved wlth tne disease. We are thus deprived of one import-

s
ant element, hamely tne "famlly" character,
A
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Isolaved cases are found o be not uncommon, and a survey of

a large number 1n the more recent literature makes it clear,
Thatl There are no outstanding charactvers wnich distinguisi them
from the true famlly cases occurring in collaterals. Diver-
genees from the complete clinical utype occur herea nd Tvhere,
Just as they do in the famlily form; and just as eacnh family af-
Tected with Friledreicn’s disease shows 1ts own specilal peculi-
arivy, (Marie (26ﬁ S0 one must make a cervaln allowance for 1in-
dividual differences in the isolated form. Tnls much being
grantved,. there 1s still room for tne criticism tnat in some of
the publisned cases Thne narrator has Shewn a somewnat excessive
desire wo fitv his 1rregularly shaped peg into The round nhole of
tvhe "clinical pilcture". Take for instance tne personally obser-
ved case glven by Dana (17) 1n nls Article on Friedreicn’s dis-
ease 1in Keetuings Cyclopaedia of Chlldren’s Liseases.

A lad elgnteen years old, got an injury two the back of nis nead
five years ago. 8Soon ne began 1o feel dull, neavy and drowsy,
had pains about knees and ankles, severe pains in thlghs, palns
in ldmbar region, constant and severe cephal%%ia, formication in
legs, back and snoulders. Stomach symptoms, vomiting occasional-
ly, staggering galt, ankles unsteady. Felt as 1T Lap?gaLwere
Ttied back; consequently speech Lhick. Face became and remalned
Tlushed; much dizziness; persistent polyuria (180 -190 oz. daily.
sg. 1005-1010 no sugar or albumen). Diplopia.

So mucn for vhe history.
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Physical examination shewed a vaso-motor paresis of face
and handss "drunken" gait; no choreic or tremulous movements,
except that head oscillated to and fro when he stood: slight
tendency to flat foots; no scoliosisj olecranon and_patellar

reflexes normal, Sometimes headaches, often vertigos trunk .
ataxias; motor ataxia in using arms and legs: some nystagmus

which disappeared. Intelligence good.

Whatever this case is, it is not a typical case of
Friedreich?s ataxia, The history gives unusually copious
and varied abnormalities of sensation, and as the adthor him-
self says, the origin from a blow on the head, and the
cerebellar ataxia are suggestive of tumour. The other symp=-
toms all seem to point in the same direction (vomiting, poly=
uria, retention of Iknee-~jerks, giddiness, etc.)

A case is reported by T. 8. Wilson (39), (case III) as
interesting from showing the .symptom‘:.o;f glycosuria, The
patient died at the age of ten, of diabetic coma, had been
ill for five years, showed ataxia of gait, and slowness and
hesitation in speech; a certain amount'of clumsiness of hands;
absence of knee=jerks; equino=varus; lateral curvature,

There was no choreiform iunsteadiness; no tremor on movement;

great emaciation, (from the diabetes no doubt).

The case is certainly very interesting, and thbugh the
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details are meagre, I should be more inclined to class it witth
the peripﬁeral neurites, than with Friedreich’s ataxia.’
The sensibility was normal, but this may occhm in a case of -
diabetic neuritis,

Case IV of the same physician, seems really to be what it
was sent into the hospital as, = viz. 8t. Vitus? Dance.

The unsteadiness became, in a fortnight from the onset, so

maffked that the least thing would knock him down. There was

muscular weakness; lordosis; increased knee-jerks; spastic

tendency; much improvement in hospital. Whole duration of
illness to time of examination, only eight months.

Putting aside such cases as extremely doubtful, one finds
considerable differences :in thbse that remain.

Ladame?’s (1), M?Caw?s (%1), Baskett’s (?6), Mackenzie’s
(48, and Berdez® (79), (to name only a few) may be looked on
as quite typical.

%9 Case IV shows the essential points, namely, onset in
child=hood; farst symptom (ataxia) in legs; progressive

course involving legs and arms; affection of speech; swaying
and choreiform Jjerks; absence of knee=jerkss Romberg’s signs
nystagmoid movements: and amongst characteristic negative
signs, absence of sensory defect; clearness of intellect; nor-

mal pupilss normal ocular fundi.
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On the other hand there .are some points of diwvergence.
Though the disease is now far advanced, there is no clubfoot
or exteﬁsion of great toe and no marked scoliosis.

Cases reported by Dreschfeld (50), D. Inglis (80), Besold (54),
(cases III and IV) Zabludowski (84), and many others quite
undoubted, show no abnormality in this respect.,

The hesitancy in beginning the act of micturition is not
very uncommon, and is present in case II. The cramp,
curiously enough, affects only the left leg. According to
Griffith, spasmodic contraction of muscles occurred in
twenty-one of his hundred and forty-three grouped cases, and

was usually in the lower extremities.

Chorea is one of the diseases for which Priedreich’s
ataxia has several times been mistaken, (Ladame, Londe, and
Lagrange, (78), Bramwell (18), (first case) one of Ormerod’s
(Med. Chir, Trans, Vol., LXVIII. p.l1l49) etc,

It is to be distinguished by the slowly progressing
character, the absence of knee-=jerks, and the character of
the involuntary movements. In marked cases of either disease
there can be no difficulty. The tongue, for instance, in a
choreic is jerked up and down, in and out, while in aﬂ
ataxic it shows an irregular tremor with no rapid je;ks.

The face is usually not affected in Friedreich?s disease,
though in cases I and II slightly marked exceptions may be

noted,
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Chorea does occur in families, "Though the proportion is
not great, the family tendency in some cases is very marked".
(Goweris).
JHuntingaﬁn’s chorea is hereditary, begins in afult life,
is accompanied by mental symptoms, and is always fatal,
Hereditary Cerebellar Ataxia,

It is by no means certain as yet, whether this is to be T
looked on as a definitely marked disease with independent
pathology. 8o far it would appear that the symptoms may
vary to an extraordinary extent, and the autopsies on which
Marie (46) based his reasoning, amount to only two, amongst
the sigteen cases that he reckoned up, as belonging to ‘the
new type.

Londe wrote a lengthy thesis on the subject, ("De 1°hérédo-

ataxie cérdbelleuse"), and added three new casss.

Marie recognises in all, the character of staggering and
cerebellar inco-ordination, and connects this with the cere-
bellar atrophy found in the two autopsies; he is supported
in this by the most recent observations on the function of
the cerebellum, .

Both Friedreich?s disease and the new type are family
diseases, the latter beginning more commonly in adult 1life,
the former in child-hood., But as we have seen, Friedreich’s
disease may begin at twenty-five, and on the other hand,

Praser’s patient (Glas. Med.-ﬂ. 1880) showed digns in infancy.
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This is one of the two cases of cerebellar hereditary ataxia
in which an autopsy was made,

The various other points, when gone into, show a closé
parallelism in the two types. The symptoms of hereditary
cerebellar ataxia may be summarised thus from Londe:-

1, Slow and gradual affection of legs, in standing or walk-

ing.

2. Usually in three years or so, uncertainty of hands and

arms.,

4. About the same time speech and vision involved. (In
Londe?’s own cases, the eyes were not affected, if one excepts
nystagmiform movements).

b. Reflexes remain or are increased., This is of courss,
very exceptional in Friedreich’s disease.

6. Sometimes mental enfeeblement,

7. Death at advanced age, usually from intercurrent di-
sease, frequently of the lung.

It is much easier to say that the cases collated by Marie
and Londe, are not cases of Friedreich’s ataxia, than it is to
admit that théy should be put together to form a homogeneous
group., But the theory put forward by Marie is at least
plausibleg, = thatvthé same kind of degenerative process may
be at work, involving the cerebellum only or mainly, in his

cases, = the spinal cord in Friedreich?’s disease.




Relation of mental defe ,0 Friedreich?s ataxis

In cerebellar hereditary ataxia mental enfeeblement is

often present, This leads one to consider the question
"What weight should be atbtached to ‘this point in making a
diagnosis of Friedreich’s ataxia?®"

The pure type of this affection involves no mental change
unless occasional irritability and a tendency to uncontroll-
able laughtery even this is exceptional, In fact, if we .
exclude the nystagmus and the speech affection, in regard to
the causation of which we are quite in the dark, we have no
evidence of involvement of the cerebrum, one might almost say
of the encephalon, |

When the mind is affected, we may take it for granted,
that the higher cerebral centres are diseased, We have seen
that this condition is now and again present in cases that in
‘'other respects correspond to FPriedreich’?s ataxia, but an ox-
amination of some cases recently reported, makes one disposed
to think that they should be regarded, not as Feiedreich’s
ataxics, but as transitional to other types, e.g. cerebral
diplegia,

Anmongst these I would reckon Nolan®’s (@8) three cases of
Friedreich?s ataxia with cohgenifal idiocy. These were a sise=
ter aged twenty-two, and two brothers aged fifteen_and ten.
Their mental condition was one of low intelligence;' volition

rarely manifested; memory defective; no delusions; speaking
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only in answer to queries; anxious to please; good humoureds

as a rule, All had nystagmus; internal strabismus; imperfect

laboured articulation, many sounds not being uttered; ataxia

in the arms and legs, with Romberg?’s sign,

The thyroid was enlarged in the two elder. "Universal
partial analgesia," and “drop-ankle" were present in oldest .
and youngest, exaggerated and combined with ankle clonus in
the other. No scoliosis or Priedreich’s foot; a "suggestion™
of main en griffe in twos no visceral distﬁrbances, or ocular
troubles other than those referable to the external muscles.
The true Jjerky or choreoid movements do not seem to have been

very marked. The disease was observed soon after birth,

There are indications here, of an extensive defect of
development, in the whole nervous system., The cases seem to
be more closely allied to cerebral diplegia, than to Fried-
reich?s ataxia.

Nearly related to these are the cases of a brother and
sister, (Bouchaud (60 ), who at the ages of six and seven,
began to show mental enfeeblement, inco-ordination of the
four extremities, and tabeto-=cerebellar gait. Nb paralysis,
nystagmus, or kypho-scoliosis. 8peech slow but well artic-
ulated, The dementia steadily 1ncreased} Sight became losts
speech uniﬁtelligible; chewing and swallowing slows rigidity
of muscles increased, though knee-jerks were in one case
absent, in the other diminished. The autopsy showed double

sclerosis of lateral pyramidal tracts, diminution of sheathed
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fibres in cortex, anterior and posterior columns healthys
‘ganglion cells of anterior and posterior horn diminished in
number.,

The same category mm#ﬁ%e!uad&,to include Vinaj’s (89)
family, about whivh he asks "Is this a hitherto unrecorded
kind of case or a modification of Friedreich’s ataxiaf?"

Father, mother and four children alive, second dead.
Signs of nervous predisposition. B/l loumal.
(1) Rusebio, well till age of five, then difficulty in speak-
ing and walking; intelligence affected, ending in idiocys
steady degeneration. When eleven, paralysis of legs; paresis
of arms; physical degenerationy no control of bladder or.
bowel,
(8) Marietta, showed same symptoms at fivej died of accident
at niney by that time had almost lost the power of speech,
(3) Iside, aged sixj slight nystagmuis; knee-jerks normalj
gait uncertains staggering; speech hesitating; scannings
memory weak,
(4) Egidio, aged five, large head; unequal pupils; nystagmus;
hesitating speech, pronunciation like a child of three;
normal Jjerks,
(6) Healthy child of fifteen months.,

In these cases the evidence against a diagnosis of Fried=-

‘reich’s ataxia‘ consists in retention of knee=jerks, absence

of talipes and scoliosis, and, most important of all, early

and marked loss of intelligence. The family tendency, age of
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onset, ataxia, affection of speech, nystagmus and preservat-
ion of sensibility bring it into relation with that disease.

The author rejects as diagnoses
(1) Little’s disease (origin; absence ‘of special gait;

absence of spastic rigidity; psychiec phenomena).
() Spastic tabes,
(3) Primary progressive myopathy.
(4) Chronic encephalitis; primary cerebral sclerosis of

infancy, (time of onset; normal mode of birth; absence
of convulsionss; of contractures; of paresis or paralysis:

the mental phenomena)., _
These cases are quite analogous to a number of others describal
od, bg various authors, many of which are brought together by
Higier (78) in his study of the rarer forms of paralysis of a
hereditary and family character. After detailing four cases
of his own in one family, he reviews the cases of cerebral
diplegia, "reported by Sachs, Freud, Strumpell, Erb, Tooth,
etc, The age of onset and the character of the affection are
pretty constant in all, but each family haé its distinctive
characters. If one takes as ‘the chief symptoms, onset in
early child-hood, spastic or flaccid paraplegia, idiocy,
nystagmus, affection of speech and sight, one sees that Vinajs
and Nolan’s cases are perhaps more nearly related to this
group than to Friedreich?s ataxia.

Higier’s own cases are specially interesting in relation

to the point now under discussion, from the fact that they
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showed disturbances of co-ordination: weakness and awkwardness
in upper extremities: intention—trémor; great difficulty in
sewing, knitting, and writing: in lower extremities wealkness
and stiffness followed by spastic paresis in gait, in one
spastic ataxia for a time. He draws attention to the "little
known fact" that inco-ordination does now and then occur with
increased tendon reflexss, quoting reports by Sachs, Haus-
halter, thié, Dreschfeld., I may abridge the descriptions
of Haushalter’s cases: Parents near blood relations, father
alcoholic., Four brothers and sisters, normal births., Two
eldestlaffected, now eleven and ten years old. Symptoms first
while at breast; rapid @dvance: inco=ordination of four extrem
itiesy fixed position of arms,hands and fingers; slight _
rigidity in extremifies, more in tomgue and fade; choreiform
Jerks when at rest; increased knee=jerks; pes equinuss
anomalies of speech; disturbances of swallowing; imbecility.
Nystagmus only in eldest,

These cases differ from Friedreich’s ataxia in the re-
tention of Imee-jerks, the imbecility, the rapid advance at
an earlyhage and some other minor points, but they are
transition forms between this disease and cerebral diplegia.

Colling (73) reports a case quite allied to those tran- y
sition forms:

A child, eleven years old, (whose brother died in his
second year, defective mentally, and nystagmic), began to walk
at end of first year. From third year gait stiffer, often

fallings high myopia in fourth year; did not get on at achool;
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when seen at age of eleven, choreic movements of lower extreme—
ities; speech indistinct; old face; gait cerebellar ataxic,
legs kept apart; ataxia of arms, especially left: increased
knee-~jerkss occasional ankle clonus; explosive ataxic speech;
imbecile; sensibility and sphincters intact; no localized
muscular atrophy; progressive paresis.

Here there is clearly a defective developmental condition
of a nervous system in both cord and brain.

It is interesting to note how often in these cases which
present, a combination of the symptoms of Friedreich?s ataxia
with idiocy, the knee-jerks are retained, This tends to con-
firm the very high position of Westphal?s sign as a diagnostic
mark.

To the above list I might add the two cases of Londe and
Lagrange (78) who showed imbecility with the exceptional
athetoid attitude in walking, and Hoffmann’s (71) case,
where there were imbecility and epilepsy, a case he himself
records as doubtful in regard to diagnosis,

One sees from this review that when the degenerative
process has involved not only the spinal cord, but the
higher cerebral functions, other symptoms besides simple
imbecility of dementia, are almost invariably added to the
symptoms of Friedreich?s ataxia. :

And in such cases there must be a doubt as to how far
the cord changea% and symptoms are secondary to the cerebral

affection,= a doubt which a post-mortem examination might not
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cleaxr away. hkwmal defect seems a much more important sign
than the retention of the knee-jerk in making ons doubt a dia=
gnosis of Friedreich’s ataxia,

Disseminated Sclerosis.

We pass now to consider the differentiation of Friedreich’s

ataxia from disseminated sclerosis. This disease is said

never to occur in families, (Marie), but a difficulty may
arise wheﬂrﬁeets an isolated case of Priedreich’s ataxia. A
well marked case of insular sclerosis can present no diffie
culties: the intention tremor is coarse and jerky, much more
s0 than in Friedreith’s disease; the nystagmus is more pro-
nounced; the course of the disease is liable to fluctuations
in much greater dgree; the tendon reflexes are exaggerated:
ocular paralyses and affection of the optic nerve are frequent,’
But the group of symptoms due to insular sclerosis varies
much. The gait is at times cerebellar in type; knee=jerks
are occasionally absent: scoliosis may be present: the speech
may be similar to that in Friedreich’?s diseasse.
Brissaud (quoted in Londe’s ‘thesis) says it may be absolute
ly impossible to distinguish an isoiated case of Hérédo-gtaxie :

i . /
© cerebelldse from a case of gclerose en plagues, and the

.following case may show the difficulty in diagnosing it from
Friedreich’s disease, Bouchaud (66) desribes this one as
"Maladie de Friedreich".

Boy aged eighteen, always rather delicate, fairly sharp
at school, PFirst symptoms at twelve, viz, awkwardness of

7
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hands; tremor of upper extrimities: difficulty in walking.
Apprenticed to saddler at fourteen but made no progress,

On examination, asymmetry of face (left smaller); left arm
and leg more awkward than right; intelligence much below
normal; speech difficult to understand; does not speak much;
no choreiform instability when at rest; &tatic ataxia when
trying to stands inco=ordinations intention tremors; gait not
tabetic, staggering, requires support; "tendency" to talipes
equinus; exaggerated extension of great toe; knee=jerks both
retained, left exaggerated; nystagmus marked; slight lateral
curvature; acuteness of vision much diminished; hallucinations
no evidence of loss of sensibility.

This case difers from Friedreich’s disease, in quite a
number of particulars,especially the mental condition, reten-
tion of knee-jerks, affection of Yision, gait, asymmetrical
appearance of face, greater awkwardness on one side.

On all these points a diagnosis of disseminated sclerosis
would be more adequate.

Ewart (11) gives a case of a Ffemale aged nineteen of

"isolated" type. .Symptoms began at siXteen., Menstruation

first irregular, then ¢eased; slight affection of speech, only
temporary, a year agos knee=-jerks exaggerated; glight treémor'
of hands on purposive movements; slight lateral nystagmus:

marked ataxia of lower limbs; slight loss of sensation;
functions of brain intact,
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He thought disseminated sclerosis could be excluded by the
insufficient degree of tremors and nystagmus and the normal
cerebral condition, Friedreich?s disease is however a doubt-
ful diagnosis on account of the dis appearance of speech
affection, and the exaggeration of the jerks, These' points
would bring it nearer to disseminated sclerosis. An alter-
native diagnosis might be that of ataxid paraplegia (of
Gowers). Friedreich’s ataxia is regarded by Gowers as 'form-
ing a transition between tabes and ataxic paraplegia.

Probably in a case like this, continued observaﬁéh,of the
course would settle the guestion of diagnosis.

Locomotor ataxia,

The diagnosis from ordinary locomotor ataxia can present
little difficulty. A comparative table of the symptoms is
given in Ladame?’s paper, A difficulty comes up when cases
of Friedreich’s disease have to be distinguished from tabes

commencing in childhood. In the latter there is usually a

Syphilitic hersdity; but not in the former. In a summary of
ten cases Hildebrandt of Berlin (87) found that six began
before the tenth year, four before fourteenth., In sémencases
ataxia of extremities takes the leading place, 1ancinatihg
painsg in two, girdle sensation:in four. Loss of patellar
reflexes in all cases, eyes three times ﬁormal, nystagmus
twice present, reflex paralysis of pupil twice, disturbances

of sensibility in only half, disturbances of bladder six

times, Moreover the speech often shows disturbances on
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account of slight cerebral affection. Fortunately the
symptoms are so grouped usually that there is not much
difficulty in reaching a decision.

Apain, tabes in the adult may take many forms, Auscher’s
(30) "case of Friedreich’s ataxia' with autopsy presents
gseveral points of close correspondence to locomotor ataxia,
The onset was not till the twenty=fifth year; there was
mental degeneracy, and abolition of light reflex., The
patient was a prostitute, and there were no other members of
her family affected. She showed marked ataxia 'of limbs}
choreiform movements of head and trunk: double egquino=varus:
loss of knee=jerks; nystagmus and affection of speech.
Sensibility was retained, though in a case of marked mental
defect it must be difficult: to test it completely. Some
lightning pains were present. The autopsy may be summarised
thus: - meninges normals cord much diminished in size, like
that of a child seven years old; cerebrum and cerebellum
much smaller than normal, but free from microscopic changes:
posterior horns much atrophied in whole length, worst in
dorsal region; atrophy of fibres of Clarke’s columns, number
of cells in them diminished; posterior columns sclerosed in
whole length, worst in lower part, Goll!s columns being
more changed than Burdach?s; only xg.a-few medullated fibres;

Lissauer’s zone normal in lumbar and cervical portions,
perhaps slightly degenerated in dorsal; posterior roots, and

antero-lateral columns normal; motor nerves normal; sensory
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nerves showed a great number of nonmedullated fibres, or
fibres with an extremely thin sheath, perhaps enbryonal.

The sclerosis showed what Dejerine had a few months
before described as a puré gliosis, great abundance of finse
neuroglial fibres arranged in whorls; absence of granule
cells, no thickening of vessel walls or of septa connected
with the pia mater,

From the clinical account as well as from ‘the autopsy,
one would prefer a diagnosis of ke locomotor aﬁaxia, with an
ill developed brain, the congenital mental defect being
possibly aggravated by a progressive paralysis, as Schultze:
suggests (58). I

Criticism of a case like this is most desirable, for from
it the following conclusions have been drawn:

(1) Friedreich’s disease nay start as late as twenty=five.
() Cerebellar defect may account for the clinical signs of
Friedreich’s ataxia (Senator).

(3) Mgntal degeneracy, abolition of light réflex and other
exceptional conditions may occur in Friedreich’s disease.
(4) The motor nerves may be normal,_and‘ﬁhe sensory show
certain changes in Friedreich’s disease (Leyden and. Gold=
scheider). : .

(B) A full confirmation of Dejerine’s views on the peculiar
character of the histoiogy in Eriedreidh’s disease.

In making such inferences from a single case, the doubtful



(77)

nature of the diagnosis must be borne in mind,

Disease of Cerebellum may cause symptoms like those

in Friedreich?s diseaset! reeling gait with a zigwzag char-
acter; difficulty in standings nystagmus; loss of knee-jerk
(usually not constant); but there is no 'tabetic character
in the gaity the choreiform movements are probably absent:
"the arms are usually steedy, rarely they present some jerky
inco-ordination" (Gowers), and in the case of tumour, pressure
symptoms are generally present., Some cases of simple atrophy
or hypoplasia of cerebellum have been described, but the
synptoms are variable. TIn Kbénig?s (65) case, there was con-
genital cerebral diparesis, but no affection of inco-ordin-
ation at all, although the hypoplasia was very well marked.

"Oppenheim has observed cases of cerebellar sclerosis and
has had one anatomically investigated by Arndt. He regards
cerebellar sclerosis as associated with a clinical picture
composed of vertigo, cerebellar gait, ataxiform disturbances
of movement, weakness of bladder, difficulty of articulation,
and motor weakness of the extremities"™ (Leyden and Goldscheids
er p.597). |

Although there is undoubtedly a general resemblance here,
to cases of Friedreich?s ataxia, there would probably not be
much difficulty in distinguishing actual cases.

Cardossi (19) publishes a case of Ya rudimentary form of
Friedreich’s disease", which hq admits is by no means typical:

Guiseppe P. aged forty, has a son aged eighteen who has
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had tremor in right hand from age thirteen . He himself
began to have tremor in writing at ten, Right arm and body
affecteds never so bad as to prevent him from attending to
his usual occupationsy gait, tabeto=cerebellar: has had
phthisis for the last ten years, not much advanced: oscill-
ation of body when standing, brief, rhﬂhical, not well marked;
intention-tremor in upper limbs, as in disseminated sclerosis:
slight tremors of tongue; speech slow and hesitating?: no
nystagmus; pupils normal$ sensory éystem normal; Imee=jerks
mucﬁ diminished; no paresis or paralysis; no deformities of
feet.

The symptoms ars of too mild a type and too few for
Friedreich?’s disease of thirty years? duration, and they can
be resolved into tremor, but apparently not that of chronic
chorea, nor of paralysis agitans. Possibly a functional dise
order allied to one or other of those.

In this discussion of Diagnosis, T have not attempted
to set forth exhaustively, the differences between Friedreich¥%
disease, and the various affections likely to give riée to
difficulty.

My desire has been rather, bf giving groups of cases from
recent medical literature to bring out the close relationships
‘that bind one typé to another. From a text—bobk stand-point,
this would be most confusing, but one cannot be too oftén

reminded of the somewhat arbitrary character of the boundar-

ies.




(79)

The more numerous the doubtful cases that are published
the better, though unfortunately there is sometimes a ten-
dency to magnify this symptom or ménimise that, so as to get

the case includsd in a favourite type.
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Pathological Anatomy.

The following are the more important records of post-
mortem examinations in Friedreich’s disease -
Nos. 1-5. Friedreich and Schultze. ff. « o3 s .7
6. Everett Smith. Boston Med. and Surg. J. 1886.
Vol. CXTII.
7. Wewton Pitt. Guy?s Hosp. Rev., Vol. XLIV,
8~-9. Rutimeyer Virch., Arch. Vol, CX,
10, Letulle and Vaquez. (%)
11, Blocq and Marinescu (ba).
18. Dejerine and Letulle (8and 6).
13, Guizzetti (49).
14, Mirto (37).
15, Michell Clarke (57).
16. Burr (74).
17, Dana (77).

Autopsies by Menzel, Brousse, Kahler and Pick, Erlicki and
Rybalkin, Rossi and Auscher are rejected from the list as
dealing with cases that can hardly be reckoned examples of
Friedﬁich’s ataxia,

For adequate reasons see Ladame (1),'Tedbschi (85), and

Schultze (58).
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Most of the cases that have been fully described have
shown extensive system lesions. They have been summarized
by LadamemIBSQ, and more recently Tedeschi has given an
analysis of fifteen up to 1896. The most common conditionsr-
are diminution in bulk of the cord, sclerosis of pos.‘t.erior
columns, (especially Goll’s) and degenergtion of Clarke’s
columns., Next in frequency is the degeneration of the direct
cerebellar tract, and the anteroslateral ascending tract of
Gowers. The crossed pyramidal tract may be partially in-
volved but it is thought that the true motor fibres are
unaffected unless in wvery advanced cases. In one of Fried-
reich?’s cases the direct pyramidal tracts were involved,
Apparent involvement of motor tracts is explained bu the
presence in them to a greater or less degree of neurones
with other than motor functions. The "system" arrangement
of fibres is in short not an absolute one. Occasionaly;
changes in the spinal ganglia have been observed. The
posterior roots have sometimes been found atrophied. Changes
in form of the central canal and sometimes peri-ependymal
sclerosis have been seen (Dejerine and Letulle).

Ladame?s opinion that the zone of Lissauer (fine fibres
at outer side of postérior column stretching from the apex of
the posterior horn to periphery) always remains intact can no
~ longer be supported. He looked on this as a distinction from

tabes, But in several cases (Letulle and Vaquez, Blocq and
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Marinescu, Guizzetti, Mirto) it has been found more or less
extensively altered.

The degeneration of Clarke’?s column, especially of its
ganglion cells seems associated with the sclerosis of the
direct cerebellar tract. The view that these cells are
trophic centres for the tract fibres is thils confirmed., TIh
early tabes, Clarke’s columns are affected. Ther¢is an
absence of the fine fibrous network, while the coarse fibres,
the ganglion cells and the fibres of the direct cerebellar
tract arising from them are unchanged. In advanced tabes
Clarke?s columns are almost entirely degenerated and then
the cerebellar tracts are said to be sclerosed. (See Leyden
and Goldscheider (87) p.509).

There appears to be no constant anatomical character which
would allow one to say from examination of a section of the
cord that one had to do with Friedreich’s disease and not
with tabes or a combined sclerosis., Dejerine and Letulle%ﬁf@)
have endeavoured to find a distinctive character in the
nature of the sclerosis. Those aﬁthors believe that the
sclerosis din the posterior columns V‘qurely neuroglial, a
pliosis, consisting of fibrillae intercrossed in different
directions and forming whorls like thoéé described by Chaslin
in the brains of epileptics. Further the pial prolongations
into these columns are unaltered and not more evident than in

a healthy cord., TIn tabes on the other hand, there is thick=-

e S S L L O T
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-~ening of the pia mater and the prolongations which start from
them, thickening of the neuroglial tissue be'ﬁween the nei've
tubes, very pronounced changes in the vessels etc, A vascular
sclerosis such as this they found in the lateral columns in
their cases.,

To meet the possible objection that they are making an
extensive generalisation from two cases; they point out that
similar changes have been seen by'several authors but they
have not interpreted them .in their true sense. They gquote
to this effect from the histological descriptions of Frieds
reich himself, Newton Pitt, Rutimeyer,and Blocq and Marinescu.
Auscher in his doubtful case showed a similar condition at £he
Socidétd de Biologie, July 86, 1890 and Dejerine after examin-
ing his specimens pronounced them examples of pure neuroglial
sclerosis, |

Schultze of Bonn re=examined by recent methods the cord of
a case observed and described by Friedreich and himself in
1881, and he failed to find any Justification for the dis-
tinchbion in-the nature of sclerosis thus defined by Dejerine
and Letulle. The whorls of fibrils were not present, .The
vascular thickenings were found in the posterior columns .
esPécially between the columns of Burdach and Goll, He sums
up his re-examination thus: No proper chronic meningitis,

The degenerations are essentially a degeneration of the

posterior roots and their connections in the posterior
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columns and posterior horns, disease of Clarke’s columns,
of the cerebellar fibres, and the pyramidal tracts - this
so far as concerns the spinal cord.

Michell Clarke (67) describes the autopsy on a patient
aged fourteen, a typical case except that the knee-=jerks were
normal, and that during the last few weeks of 1life ﬁhe showed
symptoms of cerebral tumour (cerebral vomiting, intense I
headache, optic pfuritis, coma etc.). A round celled sarcona
was found growing from the under surface of the right half of
the cerebellum, pressing on the pons and medulla. Apart from
this no change in cerebellum. In cord no naked eye change
except diminution in size. "No complete degeneraﬁion in any
section, but a partial change chiefly in posterior columns,
next most marked in lateral columns, with involvement espec=—=
ially of the margin of the cord, with thickening in the pia
mater and the walls of the vessels, and probably with .some
excess of the neuroglia."

A brother and sister were affected with the same disease.
Had it not been for this, in view of the presence of a
tumour intthe cerebellum, one would have been apt to ask
could this not have accountéd for the symptoms. Certainly the
symptoms were very severe at the end, and the tumour was
apparently growing rapidly then, but it might have been taken
on an acﬁive character after a long comparatively latent

course, The family had a strongly neuropathic tendency,
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and it is of course quite possible that two members of such
a family should have Friedreich’s diseasse and a third a
cerebellar tumour without Friedreich?s disease. Clarke him-
self states that the changes in the cord were by no meané so
marked as he was led to expect from the symptoms.

Dana’s (77) autopsy is briefly recordeds It is accom-
panied by somée photographs of cord-=sections. In ad@ition to
smallness of cord, thickening of pia, sclerosis of posterior
columns, sclerosis of lateral columns (crossed pyramidal and
direct cerebellar tracts) and marginal sclerosis, he observed
vacuolization in the gray and white matter all through.

There is no note of the condition of Clarke’s columns or
Lissauer?s tracts, nor could the author say whether the
sclerosis was really a gliosis.

Burr’s (74) autopsy was on a case that was eighteen years
ill, He found (1) marked degeneration of Goll’s columns,
slighter of Burdach®?s, from top of cervical to lower lumbar
cords (8) degeneration of lateral and anterior pyramidal
tracts; (%) degeneration of direct cerebellar tracts. The
sclerosis of lateral columns was not systematic; (4) poster-
ior roots much degenerated, anterior intacts (5) slight affec+
ion of posterior norns'with degeneration of ganglion cells,
while in anterior horns orily a very few cells were atrophied;

(6) degeneration of cells in Clarke’s, columns; (7) walls of




(86)

vessels slightly thickened,

The following are the chief points in Guizzetti’s (49)
case who died of heart disease at the age of twenty-eight,
after the nervous affection had lasted eighteen years:

Small size of posterior roots, spinal ganglia and cord,
(1) Lumbar region- scleripsis of posterior columns except
a portion immediately behind po§terior commissure and inner
border of posterior horn and also Westphal?s posterior
limiting zone. Numerous degenerated fibres in pyramidal
tracts, (8) Dorsal region = posterior columns, (with
exception of part as in the lumbar region), pyramidal tracts
(numerous fibres), Clarke’s columns, and Lissauer®s band all
involved (3) Cervical region = Goll’s columns as seriously .
involved as lower down, Burdach?s less so, more healthy
fibres .in pyramidal tracts., Longitudinal fibres degenerated
even into the nuclei of Goll?s and Burdach?s columns in the
bulb, the horizomtal fibres remaining unaffected. Some
altered fibres even in anterior pyramids of bulb, contrary
to usual condition,

Posterior horns atrophic. Microscopic condition like
that described by Dejerine and Letulle,

In peripheral nerves, diminution of coarse nerve fibres

and presence of nemerous fine fibres,

Mirto’s (%7) case (death afﬁer five years dufatioﬁ of

illness at age of nineteen) had systemic degeneration of
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posterior columns (Goll’s, Burdach’s, and Lissauer?’s) of
lateral cerebellaxr tracts, of Gowers? tracts; slight degen-
eration in crossed pyr. tracts disappearing in cervical
region, advanced sclerosis of Clarke?s columns; rarefaction
of reticulum nervosum .in anterior and posterior gray columnss
with partial cell-atrophy, partial degeherative neuritis in
motor nerves, (sensory not examined) - spinal ganglia affected
as regards both cells and reticulum,
The latter two abstracts are taken from Tedeschi’s crit-
ical digest and I have not seen the clinical reports of
thesse cases., But supposing them to be typical, nothing of
much importance has beén added to what was known in 1889 to
Ladame, or indeéed to Friedreich himself., The posterior roots
and ganglia have shown marked changes, and in this respect
and the coincident or consecutive affection of the posterior
columns the similarity to tabes is obvious. In two cases
(Guizzetti?s and Mirto’s) the principal nerves showed embryon-
ic characters. In Mirto?s the sensory were not examined
but the motor nerves were affected. Auscher?s doubtful casse
presented similar appearances in the sensory nerves.,
Pathology.

Various theories have been suggested to establish some

causﬁ§1 relationship between the anatomical basis and the

clinical symptoms. The general assertion that in & case of
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typical Friedreich?s ataxia the symptoms are mainly spinal

is one which has been widely though not universally accepted.
As for the nystagmus, the affection of articulation, the
giddiness and certain choreiform movements, though their
origin is in all likelihood intrdecranial they have as yet no
morbid anatomy.

- The strongest critic of the spinal origin of most of the
symptoms is Senator (%4 and BE). .He has maintained the view

that the disease 1s essentially cerebellar, that in its most

outstanding features it depends on an arrest of development
of the cerebellum or of single physiologically important
parts of it, and that it is only in a somewhat advanced

stage that other symptoms appear, referable to super-added
degenerations in cord and cerebrum, The cord changes may be
concomitant or consécutive."En.conrirmation hé quotes’
Marchi’s conclusion from experiments: "Destruction of cere-
bellum entails degeneration of lateral portions of antero=-
lateral columns, of anterior part of direct cerebellar tracts
and of a certain number of fibres in pyramidal bundles".

He says we know nothing of the symptoms associated with
disease of Goll?’s columns alone, that a separate or simul-
taneous affection of Burdach’s would give a clinical picture
like that of tabes dorsalis, more so as certain other peculiar

changes in tabes (affection of Clarke’s columns, of Lissauer’s

zone, atrophy of posterior roots and degeneration of peri-
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~-pheral nerves) arse not wanting in hereditary ataxia.
Moreover by referencebto the autopsies he finds that the
condition of the cerehellum was not mentioned in eight out of
the fifteen analysed., In three cases out of the other seven
there was a recognised atrophy (Menzel’s, Rossi’s, Auscher’s,)
In three cases nothinglwrong was seen microscopically, and
in one nothing either with the naked eye or microscops. This
is the weakest point about the theory = the want of anatom-
ical evidence, and this objection has not been removed by
later post-mortem examinations, though Clarke?s case given
above is interesting in this relation. As regards the thres
cases he gquotes, we have seen how unusual in some important
rgspacts Auscher?s case was; as for Menzel?s is génerally
regarded as not a case of Friedreich’s disease, and Rossi’s
also seems Lo deviate considerably from the classical type.
The small size of the spinal cord in Friedreich?s disease
seems to have struck all observers and Friedreich and Schultze
first advanced the view that the columnar degenerations were

secondary to an arrest of development in cord and medulla,

Shrinking of the cord no doubt occurs subsequent to the
degeneration as connective tissue takes up less bulk than the
nerve tubes but it is questionable if this would account for
all the difference; it would hardly explain why the cord is
so much less in this disease than in other scleros®s, even if_
the points emphasised by Schultze are allowed their full
weight. This author speaks of the general atrophy of the




(90)

cord in tabes in the dorsal and lumbar regions as due to
long disuse of the lower extremities. So in Friedreich’s
ataxia one would, he says, still mors look for such atrophy,
on account of the inactivity enforced in childhood and the
longer duration of the disease than in the case of locomotor
ataxia.

The theory of developmental error is supported by other
Tacts -~ the presence of numerous fibres wit;hout, sheaths in
peripheral nerves (Guizzetti, Mirto), anomalous development
of central canal of cord (Dejerine, who quotes similar obser-
vations by Ohmerod, Pitt, Everett Smith), condition of
syringomyelia (Friedreich’s fourth case,quoted hy Schultze).

No adequate explanation has yet been given as to why the
cord should be able to perform its functions for a ssries of
‘years varying from two to twenty or more, and then show signs
of inadequacy. The demands made on the spinal cord of a
young lad are great enough to test its capabilities most
thoroughly. In certain families and certain isolated cases,
parts of the central nervous system seem to be badly con-—
structed; They may be looked upon as unfit to bear a long
strain, and their decay and death gradually come about.

Not that the change is analogous to a senile change; at
least the differences are SO gréat as almost to hide any

-

analogy that may be supposed to exist. If the process of « & -
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disease or decay has once been started, it is likely to be
aggravated by the struggle for existence among the cells that
is taking place constantly at éll ages, and so actively in
youth. The fieuroglia.- rapid%ly increases and not only fills
the space formed by shrinking of the nerve tubes but com-
presses and destroys héalthy nerve tissues. (Roux and Weigert,
quoted by Edinger).

Edinger (90) a few years ago brought forward his_repair
theory to explain the condition found in several nerve affect-
dons. .In any exertion there is waste of nerve cell and nerve
fibre, compensated in health by repair. If nutrition is
defective through any cause, as a toxin (syphilis, diphtheria)
or injury, or hereditary nervous wealkness, repair will be
insufficient and degeneration will be the result. BSome of the
cord tracts seem more easily acted on than others viz. the
posterior columns, pyramidal tracts and less frequently the
cerebellar tracts. A greater strain may be put on certain
nerve lines than on others. Thus, taking up tabes, he would
explain the involvement, of the nerve apparatus connected with
the erect posture, the anaesthesia of soles (pressure on
soles), affection of muscle sense, of eyes, é&c.

In Friedreich?s ataxia he thinks the progress of the
disease may be explained as the legs and arms are used more
with the progress of years. There is some abnormal weakness

either hereditary or precipitated by an acute disease.
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The posterior and lateral tracts which are more used are the
weaker. '"But the pupil, bladder and cerebral functions are
intact through the whole course of the illness. The theory
will not explain everything. We are still in great ignorance
about all the sensory functions which do not reach the
congciousness. Only a few of the nerves in the posterior
columns reach the brain., The direct cersbellar tract we
rnow little about, and yet it is often affected in similar
circumstances with the pyramidal tract and posterior column,"
Dr. C. Macalister (Brit. Med, J. April 8, 189%) suggests
that the tendency to degenerate in certain diseases such as
pseudo hypertrophie paralysis may be due to the diminution in
the functional activity of some gland whose secretion exerciseg
a controlling influence over the nerve elements. Stawellﬁi}
would extend the theory to cover cases of Friedreich?s ataxia.
It will be evident that the above theories, however suggest~
ive, do not by any means suffice to explain the whole disease
in any large and general way. We are thrown back on explanat -
ions of this symptom or that, through the aid of other affect-
ions perhaps more thoroughly understood. Atrophy of muscles
for instance as of the interossei, may be referred to degen-
erations of their trophic cells in the anterior horns,
Atrophies in this'disease are not so extensive or frequent as
to lead one to expect any very striking evidencé of wasting

of ganglion cells, but such wasting &&\has been discovered.
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The ataxia seems to be different from that of tabes both
clinically and pathologically., The cerebellar character may
be referred if not to the cerebellum, at least to ﬁhe tracts
conveying impulses to.the'cerebellum. The &irect cerebellar
and the antero-~lateral ascending tracts are longitudinal
Commissures between successive spinal segments and some part
of the brain (Foster Physiol. par. 580). Or, the theory may ®
be true that the posterior columns are the main tracts for
conveying motor impulses downwards. (Inglis, Journ. of nerv,
and ment, dis, Jan. 1898). Hughlings Jackson’?s view that
cerebellar ataxia is due to weakness of the back muscles,
and to the consequent Ia.t.temp‘b of the legs to correct the
weakness of the back, is strengthened by such cases as those
we have been considering. (For valuable discussion of this
gudbject see paper by Ormerod Brit, Med. J. Vol, II 1894,
p.1891)

But the ataxia is not only cerebellar: it is tabetic also.
The muscle=sense to whose impairment the most widely accepted
theory refers the ataxia of tabes i8 usually, though as we

have seen not invariably, well preserved in Friedreich’s disea

disease.

With a pathology so alike as regards the posterior columns
one is tempted to think, that whatever explanation is adequate
for vhe ataxia and absence of jerks in tabes is likely to be

sufficient_pro tanto in the case of Friedreich®s disease.
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i

Therapeuiﬁéﬁ,

Almost all writers on this part of the subject speak in
the most hopeless tone. However, Zabludowski in his patient,
a little girl of nine, obtained decided improvement, by a four
weeks? course of massage. The case was an isolated one, and
was exceptional in some minor points; for instance, regurgit-
ation of fluids throiugh the nose occurre&=in swallowing,
formerly solids also had been thus retirned, The “cure" so
improved her that she seldom fell, walked straight and could
feed herself without letting the spoon drop. Massagé in-
creases the functional capacity not only of healihy muscles
but of those whose activity is impaired by direct or indifect
causes, The nerves are better nourished through the improved
circulation, Nerves and muscles only partially diseased
may take up the work of those that are further gone, To this
one might, add Weigert?s conception of the mode of action of
a stimidlus. "Neither cell nor organ is directly strengthened
by the stimulus; the apparent strengthening is due to the

fact that in action portions are used up and replaced by new

fresh portions, a substitution which in many cases occurs in
excess,”" (Edinger (90) ). Improvement thus obtained can
hardly be anything but temporary. Case IV had a month’s
massage in hospital but without benerit; It is clear however
that rest is the worst thing possible for such casesy they

should be encouraged to take exercise, and to go through such

actions as will best bring their coe~ordinating faculty into
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use, Touching definite points, picking up small objects

and placing them on marked spots, writing, walking without
or with aid = these and other exercises employed 11; the
mechano-~therapeusis of tabes should be useful in Friedreich’s

ataxia.
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One case of Friedreich’?s disease in a family with frequent

inter-marxriages.

60. Bouchaud. Rev, neurologiqﬁe 1894, No.T. (Ref., Higier?’s
article).

Two cases allied to diplegia and Friedreich?’s disease,

> _
61. Tonde. De 1’héredo-ataxie cerebelluse. Thdse de Paris
1896,
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68. Guthrie, Case of early Friggeich’s ataxia, Brit, Med.d.
1896, Vol.I, p.813. (Also in Trans, Med, Soc, Lond. 1894-5,
XVITI. p. 382).

A boy of nine; no family predisposition, no nystagmus, or

speech defect,

63. Nolan, Three cases of Friedreich’s ataxia, associated
with genetous idiocy. Dublin J. of Med., Sci, 1895. XCIX,

P. 369,

64, BSmall S, J. Friedreisch’s ataxia with cases. Med} Rec¢.
New Yorlk, 1895, XLVIII, p. 856.
Four advanced typical cases in a family with strong

neuropathic tendency. Onset at thirteen or fourteen,

65, Kgnig. Cerebrale diplegia der Kinder, Friedreich’sche
Krankheit und multiple Sclerose. Berl, Klin. Woch. 1895,
XXXTI. p.716.

A case like Friedreich’s ataxia and disseminated scler=
osis in some respects; also another case of hypoplasia of

cerebellum and cord without inco-ordination,
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66. PBouchaud., Maladie de Friedreich. Amblyopie, Persist-
ance du reflexe rotulien. dJour. d., Sci, Med, de Tille.
1895, No,l1l4. p.1313,
The parents were first cousins. An isolated.éaﬂi-
67. Stawell, R. K. Two cases of Friedreich’s disease,
Austral, Med, J, 1896, N, S, XVII. p,.46.

Erothers, typical cases.

Lﬂg iy L)
Halbert. ' Two cases of Friedreich’s ataxia. Clinique, Chicagoe.
1895, No,XVI. p.636, Congenital syphilis, imbecility,

spastic symptoms, Not examples of Friedreich’s dissase.

69, Cardosi, S. Contributo alla forme rudimentale del morbo

&1 Friedreich. Gazz. d. osp. Milano. 1895, No.XVI. p.1B8.

70. Verhoogen. Journ, £e Med.,, de chir., et de pharm,
Bruxelles, 1896, Jan, 19, and Mar, 9. Two typical cases

of Friedreich?s dissase.

71, Hoffmann, Mimch, Med., Woch, 1895, Feb. 19,
Two cases, one typically Friedreich’s disease, the other
doubtful. Epilepsy and mental weakness in this. Both

isolated,
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72. Londe ot lagrange. Annales de Méd. Paris. 1895. Mar.7.
Two cases of Friedreich’s ataxia, sisters, athetoid

attitude in walking, mental defect,

?7%. Collins, New York Med., Rec, 1895, Dec.8l. A contribu-
tion to the study of hereditary cerebellar and hereditary
spinal ataxia, with the history of an atypical case of the

first named disease. (Ref, Neur, Centr, 1896. p.372.

74, Burr., A contribution to the pathology of Friedreich’s

ataxia. Univ, Med, Mag, Philad, (neurol, centr. 1896p.376

76, Mackenzie, H, W. G, PFriedreich?s disease. Article in
Med, Annual, 1895, A short but valuable descriptive

account with a list of references.

76. Baskett. A case of Friedreich?s disease, Brit. Med. dJ.
1896. Vol.II. p,749.

No family affection,

?77. Dana, C. L. A case of Friedréich’s ataxia with autopsy.

Post-graduate. New York. 1896. Vol.XI. P.388.

78. Higier. Uber die Seltene Formen d. hered, u, fam. Hirnk
und Ruckenmarkslrankheiten, Zeitschr. f Nervenheillkunde.

1896. Vol,IX. pp.l=61,
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79. Berdez. Un cas isolé de mal. de Friedreich. Rev. Med. de

la Suisse rom. Genéve, 1896, Vol.XVI. p.304,

80. Fry, F. R, Additional cases of Friedreich’s ataxia.
Med. Rev, St. Louis. 1869, Vol ,XXXIV, p.l1l9,
One isolated case; thg%%thers_sisters; of these one is very
doubtful, the main feature being post-diphtheritic para-

lysis,

8l. Ormerod, On Friedreich?s ataxia, Clin, Journ, Lond,

1896=7. Vol,VITI. ®.118,

88, Riggs, C, E, Two cases of Friedreich’s ataxia.,
Northewestern Lancet, St. Paul., 1896. Vol.XVI,p.264.
Cases not in same fanily, description very brief; one
probably not correctly diagnosed (spastic gait, ankle

and rectus clonus but no knee=-jerks )

8%, Rosenbaum, Friedreich?sche Krankheit. Deut. Med. Woch,
1896. VOl.m:[. P.4a,5n

Two cases of typical form, sisters,

84, Zabludowski, Ein Fall von Friedreéeich?scher Krankheit.

Behandlung durch Massage. Berl, K1, Woch., 1896. p.757.
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g3 Tedeschi, Die Friedreich?she Krankheit, kritische und path—
anat, Untersuchungen. Beitrage Z. path. anat. etc.
Jena, 1896, Vol,.XX., pp.5l=84, |
A useful summary of autopsés. A careful pathelogical

account, of the case criticised above, and a bibliography.

86. Magnus-Levy. Deut, Med, Woch, 1896, No.,28. Ver, Beil,
No.1l9.

Isolated case, doubtful, Details scanty.

87. Leyden und Goldscheider. FErkrankungen des Ruckenmarkes.
Wien, 1895=6,
88. Gowers. Diseases of the nerves and spinal cord. London

1898,

89. Vinaj. Malattia di Priedreichf Osservazione clinica,
Estratio dalla Gazzetta Medica di Torino. No,51 1894,

90. Edinger. Eine neue Theorie uber die Ursachen €@iniger

Nervenkrankheiten, insbesondefs der Neuritis, und der

Tapes. Samml, Klin, Vortr, No,106.
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A CONTRIBUTION TO THE STUDY OF
HEREDITARY CEREBELLAR AND HERED-
ITARY SPINAL ATAXIA, WITH THE HIS-
TORY OF AN ATYPICAL CASE OF THE
FIRST-NAMED DISEASE.

By JOSEPH COLLINS, M.D,,

NEW YORK.

VISITING PHYSICIAN TO THE CITY HOSPITAL (NERVOUS DEPARTMENT).

. DURrING the past few years there have appeared many
contributions to the litérature of that constantly in-
creasing class, the family and hereditary diseases of
the nervous system. A class that now includes Fried-
reich’s disease, Thomsen’s disease, hereditary chorea;
the various forms of familiary and hereditary spinal,
myopathic, and neurotic muscular atrophy, hereditary
spastic spinal paralysis and diplegias, a form of pro-
gressive bulbar palsy, diabetes mellitus, and perhaps
other diseases. None of these contributions are of
greater interest than those which have been grouped
under the:caption of hereditary cerebellar ataxia. Like
a number of other diseases.that.have recently

ease, hereditary cerebellar ataxia, have been seen from
time to time in the past, but they have been looked
upon as non-conforming or atypical cases of hereditary
. ‘spinal ataxia or Friedreich’s disease, and as such have
- not been subjected to the careful scrutiny and exam-
ination which they deserved.

© The first cases carefully observed were by Fraser,
who recorded them in the Glusgow Medical Journal,
page 9o, 1880. . On one of his cases a careful autopsy
*-was made by the renowned pathologist, Joseph Coates.
- Fraser’s cases are now considered among the funda-

* mental observations of the disease.

It was Nonne’s’ great merit, that he, finding himself
in the presence of three such cases, all of the same
- family, recognized the necessity of separating it from
hereditary spinal ataxia, not only because of radical
points of difference in its symptomatology, but of vari-
ance 1n time of development and in the mode of its
An autopsy of one of his cases showed
that this autonomy was established by the pathological
findings, which differed materially from those constantly
found in cases of Friedreich’s disease. A year latera
paper by Sanger Brown,? containing a large number of
observations of family ataxia, included a report of no
less than six cases of this disease. To this paper of

Brown were appended valuable remarks by Ormerod, .

of London, and Bernhardt, of Berlin. A point of great

value in these commentaries was the emphasis both.

writers laid on the necessity of considering many of
Brown'’s observations as cases entirely apart from Fried-
reich’s disease. Since that time reports of cases have
been made by Klippel and Durante,® by Brissaud and
Londe * and by Londe ° in which the symptomatology

1 Archiv, £ Psychiat, u. Nervenheilk., 1891, vol. xxii., p. 283

2 Brain, Part lviii., 18gz. : :

3 Rev. de Méd., October, 189z, p. 745

¢ Rev. Neurologique, 13g..

5 Ibid., October 1, 18g4.

Lher diseases., ave Iecently been.
raised to a separate entity, examples of this family dis-

has been so definite as to lead observers to place these
cases unreservedly in the category of hereditary cere-
bellar ataxia.

In addition to these a number of cases have been re-
ported which will be mentioned farther on in this arti-
cle, in which the symptoms were intermediary between
hereditary spinal and hereditary cerebellar ataxia, or
which included symptoms outside of ' these two dis-
eases. These latter cases furnish great opportunity for
study, reflection, and investigation.

—~  Two years after the publication of Nonne's paper,
Marie, in discussing the former’s cases in connection
with the interesting series of cases reported by Sanger
Brown, and the cases of Fraser,and of Klippel and Du-
rante, suggested the name hereditary cerebellar ataxia
in contra-distinction to hereditary ataxia, which is the
name universally given to the disease first described by
Friedreich! in 1863. A name which is associated ana-
tomically and historically with lesion in the spinal
cord. Amnd this for two reasons : in the first place, be-
cause the constant:attending lesions of this disease are
spinal, and secondly, because Friedreich described, and
for a long time considered, these cases as anomalous
forms of tabes or locomotor ataxia. And although the
anatomical investigations of Schultze Kahler and
Pick, and others soon attested the incorrectness of
Friedreich’s view, they at the same time.put.the disea

onyairy BRAOL R e Lo e

‘The name hereditary cerebellar ataxia, its sponsor.
considered, would not only indicate the important clini-
cal manifestation, the ataxia, but would impress the
kind of ataxia, viz., cerebellar, while it would alse.
suggest the sime gua nonm of its genesis: heredity.
Furthermore, it was suggested by the fact that in the
cases of this disease that had come to autopsy the most
manifest lesion was in the cerebellum. Although Ma-
rie’s designation is a satisfactory one thus far, it should
not necessarily be considered a permanent one, as there
have already appeared observations to show that a
strikingly similar condition (if not quite the same) may
develop without any hereditary antecedents or conse-
quences.

. These cases will be referred to later. In fact it
is probable that heredity, in the proper and literal in-
terpretation of the term, is not an absolutely neces-
sary antecedent. If it be granted that the case re-
ported herewith is an example of this disease (an
atypical example), the occurrence of the disease with-
out defective heritage thust likewise be admitted. That
is, no such or analogous condition existed in the im-
mediate antecedents extending back as far as the grand-
parents. That it is a family disease, however, is indi-
cated by the occurrence of it'in all the children of the
family, viz., two. et i

© It does not seem necessary to dwell on the distinc-
tion between familiary and hereditary diseases. That
a disease may occur in a family without being in the
strict sense hereditary, must be conceded. It is be-
lieved to have been proven that the germ plasm may
be defective in its primary constituent, or during its
development, without the source of its origin being dis-
eased. : :

The name hereditary cerebellar ataxia is applied,
thercfore, to a class of diseases in which heredity is the

1 Virchow's Archiv, vol. xxvi, p. 408
2 Jbid,, vol. lxviii., 1887..

Buesimnaige as
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genetic factor, ataxia the clinical, and the cerebellum the
seat of the most important pathological change. The
name is the same as that given to Friedreich’s disease
(hereditary ataxia) with the interposition of the word
cerebellar. The latter, indeed, may be called heredi-
tary spinal ataxia, the former hereditary cerebellar
ataxia, while those cases which conform to neither type,
the cases described by Nonne as transition forms, and
with which the cases of Menzel, Erb, and my own
may be reckoned, may be considered as cerebello-
spinal hereditary ataxia, or hereditary cerebro-spinal
ataxia. The latter name especially when psychical and
other symptoms pointing to cerebral defect are promi-
e ——— : :

~— It is more than probable that such cases will be

found to exist and Nonne’s recent contribution,! in
which he describes six cases, would seem to point in
this direction. Hereditary cerebellar ataxia differs from
hereditary spinal ataxia not only in its symptomatology,
but in its etiology and course. The former seems to de-
velop in the period extending from late youth up to ma-
urity, although it may develop in earliest infancy.? In
this it differs very materially from the spinal form in
which the great majority of the cases develop during the
cycle between childhood and adolescence. That the
former may develop in infancy is shown by Fraser’s
cases, in which the disease began in the third or fourth
year. As Fraser’s cases were the first on record and with
autopsy, this fact is important. So far as any conclu-
sions may be drawn from the small number of cases
published, it would seem that the former had been ob-
served oftener in males than in females, the proportion
being relatively similar to that of hereditary spinal
ataxia. This is in keeping with a fact which is gener-

-ally conceded, that in all of the family and hereditary

diseases of the nervous system males are more fre-
! As in heredi-
tary spinal ataxia the familiary or hereditary element
is all that we can find bearing on the occurrence of the

* disease.

Like in a.great many other protal or teratological
diseases, an antecedent or coincident history of tuber-
cle may be discovered in the family. This can have
no other significance than a general one, viz., the prev-
alence of this infectious disease and the greater vul-

_nerability of those handicapped by inheritancy or by

acquisition. The fact that a tubercular history has
been found relatively more frequently in the ante-
cedents of hereditary cerebellar ataxia than in he-
reditary spinal, is in keeping with the universal knowl-
edge that tuberculosis is much more common during
the epoch when the former occurs than it is with the
latter.

Factors which may be considered incidental have
been remarked by some reporters, such as psychical
trauma (Nonne), the occurrence of infectious disease
(Londe, Marie), etc. Naturally, such conditions may
precipitate or aggravate incipient symptoms so as to
render those previously unnoticed quite perceptible.

In none of the cases reported thus far has parental
syphilis played any part. The entailment of neurotic
inebriety has, however, been noticed as it has in heredi-
tary spinal ataxia.

The etiology of hereditary spinal ataxia is practi-
cally similar to this, with the exception that direct in-
heritance has been traced only in a few instances, while
the familiary occurrence of the disease is rarely, if ever,
absent. Moreover, it is supposed by many to be not
only familiary, but congenital. —Nevertheless, Fried-
reich' himself, and recently Schultze,® have stated that
the familiary character may be absent.

The difference in the symptomatology of the two
diseases is set forth in the following parallel col-
umns

1 Archiv. f. Psychiat., ete., vol. xxvii., part 2, p. 479.

2 Besold: Zeitschr. f. Nervenheilk., vol. v., pp. 2 and 3.
3 Zeitschr, f. Nervenheilk:, vol. v., parts 1 and 2.
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HEREDITARY CEREBELLAR
ATAXIA,

L. Gait: Uncertain, reeling ;
gait of one inebriated. Patient
frequently walks with body bent
forward and the head thrown
backward, and the feet wide|
apart,

Does not have to watch the |
feet. Feet wide apart.

2. Station : Romberg symp-
tom absent,

3. Titubation and inco-ordi-
nation and loss of dexterity in
the upper extremities. Chorei-
form movements exaggerated on
voluntary effort ; *‘intentional.”

4. Not infrequently oscilla-
tions or jerky movements of the
head, less often of the trunk.

5. Exaggerated contraction of
the mimetic muscles on speak-
ing.

6, Ataxia is very muchfless, or
disappears when the patient is
lying, but the inco-ordination
persists,

7. Speech: Hesitating,
abrupt, explosive, ataxic, de-
fective.

8. Eyes: Twitching of the
eyeballs very common, but not
nystagmus. Optic atrophy, pro-
gressive choroiditis, paralysis or
paresis of the external recti
sometimes,

Myotatic irritability in-
creased ; reflexes exaggerated,
such as knee-jerks; often ankle
clonus,

10. Mental shortcomings vary-
ing from slight psychical dis-
turbances up to a considerable
degree of dementia.

11, Deformities of the ex-
tremities and spine, such as pied
bot or scoliosis, do not occur or

are most rare,

[December 21, 1895
HEREDITARY SPINAL ATAXIA.

1. Gradual impairment of co-
ordination, first in legs, after-
ward in arms. Later in the dis-
ease the patient may reel as if
under the influence of alcohol.

A quick backward and for-
ward balancing movement.

2, Station : Closure of eyes,
as a rule, increases the unsteadi-
ness ; this may be absent,

3. Titubation of upper ex-
tremities very uncommon. Ir-
regularity in voluntary move-
ments of arms and fingers.

4. Frequently jerky, irregular
movements of head and neck.
Sometimes like an irregular tre-
mor,

5. Mimetic muscles do not
show ordinarily over}- contrac-
tion,

6. Ataxia is not so great when
the patient is lying.

7. Affection of speech may be
absent ; when it does occur is a
late symptom, and consists of an
eliding of syllables and an occa-
sional hesitation.

8. Nystagmus is a very com-
mon symptom, but it may be
lacking,

9. Myotatic irritability is lost.
Knee-jerks may be present in
the beginning of the disease, but
they soon disappear. _ Ankle
clonus is never present. 3y
“ro. Mentally, normal. Very
rarely any defect,

11. Deformities: of the ex-
tremities, such as pied bot and
spinal curvature, very common, ;

These are the principal symptoms of these two fa-

miliary diseases.

There are additional symptoms, but

they do not occur with ufficient regularity to justify

considering them a part of the clinical picture.

It will

be seen that, even in parallel columns, the symptoma-
tology of the two diseases does not appear to be so radi-
cally different. This will convey some idea of how
similar some of the cases seem in reality. They are
both family and progressive diseases. There is prac-
tically the same titubation in the gait, the same insta-
bility, and the same loss of co-ordination and choreic
movements of the hands, and perhaps, also, of the
face. The appearance of the face both when in repose
and on speaking furnished a minor point of difference ;
in hereditary cerebellar ataxia there is a look of aston-
ishment habitual to the features, and over-action of the
mimetic muscles when the patient speaks or betrays
emotion. This has not been considered a phenome-
non of Friedreich’s disease. .

It is in the condition of the deep reflexes that
these two diseases differ materially. In the former
they are always present and frequently exaggerated ;
in the latter they are often absent, at least after the dis-
ease is developed, and no typical case has been record-
ed in which they were found increased. The presence
of even the slightest clonus of the foot indicates a spas-
tic condition to which the anatomical conditions exist-
ing in Friedreich’s disease are inimical., To show the
great importance that is attached to the state of the
tendon reflexes as a diagnostic factor, it may be per-
mitted to quote from Brissaud, who, lecturing on a pa-
tient with hereditary cerebellar ataxia (in'whom there
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were no visual troubles and the presence of scoliosis),
said, “ En somme, si j’ai éliminé la Maladie de Fried-
reich, c’est pour la seule raison que les reflexes rotu-
liens sont exagérés.”

The remaining symptomatology in which they differ
materially are the ocular and the mental conditions,
Whereas such ocular symptoms as diplopia, dischro-
matopsia, achromatopsia, contraction of the visual field,
and loss of light and accommodative reaction, all pomt-
ing to optic nerve lesion, have been found in several cases
of hereditary cerebellar ataxia, these are most uncom-
mon manifestations in hereditary spinal ataxia. In fact,
it must be said that, whereas cases of the latter disease
have been reported in which there has been diplopia
and loss of light reflex, optic atrophy never occurs,

Cases of hereditary cerebellar ataxia in which there
has been no real involvement of the optic nerve have
been reported, so that, although it constitutes a very
important line of demarcation between cerebellar and
spinal ataxia, its absence should not convey the non-
existence of the former disease. Marie, and following
him Brissaud,! have both laid undue stress on the eye-
symptoms in hereditary cerebellar ataxia, the former
going so far as to say that if the eye- symptoms are lack-
ing the diagnosis cannot be made with certainty.

Londe, whose monograph on the subject aims to en-
compass ‘all that has been written on the subject of
hereditary cerebellar ataxia up to the date of its publi-
cation, emphasizes the belief that visual disturbances,
ocular motor, or sensory, which Marie considers pa-
thognomomc ‘do not constitute an essential feature of
the disease, and that in typlcal cases the symptom pict-
ure may be reduced to its simplest expression: gen-
eral inco-ordination, with conservation or exaggeration
of the tendon reflexes.

A careful examination of the records of the reported
_ cases-shows that in some there were" ar symp-
toms, and in others very slight departures from the nor-
mal.® Brissaud proposes to call these cases in which oc-
ular symptoms are wanting, variétés frustes of hereditary
cerebellar ataxia. We do not admit the necessity or
propriety of such subdivision.

The history of the case which I wish to communi-
cate is as follows: A boy eleven years of age, of mixed
English and Irish parentage. The parents are living
and in good health. There is no history or manifes-
tation of syphilis in either parent. No disease like
the one from which the child is suffering, nor any
symptom complex resembling it, can be traced in any
of the ancestry. His paternal grandfa.ther and grand-
mother both died of consumption. Five paternal aunts
died in childhood, all with some tubercular manifesta-
tions, and his only paternal uncle has hip (tubercula.r ?)
disease. Thus it will be seen that there is a most pro-
nounced tendency to the transmission of a constitu-
tional condition favorable to tuberculosis. There is
no history of defective mental or physical development,
or the possessmn of morbid atavistic traits in any of
the patient’s immediate family. He is the second of
two children. The fact that the mother has not con-
ceived in the past eleven years, although she and her
husband are apparently normal and vigorous, indicates
relative unfecundity which bespeaks degeneration.
The child born previous to the patient was a girl, who
died at the end of her second year. The parents say
that she had a “sort of a paralysis,” that her eyes
“danced ” continually, that she was very “backward,”
never having learned to say words, to walk, or to use
her hands. She had two or three attacks of convul-
sions, and finally died during an attack. The child
did not look natural, the back of the head was flat and
the forehead was bulgmg This is quoted practically
verbatim from the account given by the mother, and
can be taken, I believe, to . mean that the first child was
defective in & way similar to the patient here described,

! Legons, Salpétriére, 1893-04.
2 Oulmont : Mercredi Med., No. 9, 1895,
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only that the defect was greater and showed itself
earlier. The “sort of a paralysis” spoken of by the
mother was in all probability extreme inco-ordination
of the extremities, which prevented it from learning to
creep, to walk, or to use its hands. The fact that the
child could move all four extremities speaks in favor
of this view and against the supposition of any real
paralysis. The * dancing” of the eyes indicates that
nystagmus was very marked, just as the ‘ backward-
ness ”’ implies defective mentality.

Between the first and second pregnancies there was
a space of two years. The pregnancy with the present
patient terminated with a normal delivery, The child
never had spasms ; the teeth began to appear at the
proper time, and when he was a year old he began to
walk. The mother says that he began to walk and
talk at about the customary time. Since his third or
fourth year it has been remarked that he was “stiff in
his joints,” that he took “short steps” and was “contin-
ually tumbling ;" “but he was always a great runner and
walker,” but was not able to climb like other boys.
When he was four years of age it was noticed that he
was short-sighted, a condition which was on the in-
crease, and since then he has worn glasses. He has
had measles, pertussis, and scarlatina, all in a very
temperate form and without the slightest after-effect
from any of them. - When he was. five years of age he

.began going.to school, but.in the following-six years

he has not been able to progress beyond the grade in
which he started, except after the first two years he was
once promoted, but later he had to be put back, and
now at eleven years he is still in the baby class, or
was until a short time ago, when he was returned with
the advice that it was impossible to make any progress
with him,

In April, 1894_, in _his. tenth year,
‘had an aﬂ:ack in wh:ch > the left
side of the body. . g could move the ex-
tremities, the left arm and leg were very clumsy and
the hand lost all its dexterity. At this time speech
was very indistinct. This seeming exacerbation of in-
co-ordination has recurred a few times since then, two
or three times under my own observation ; sometimes
on one side, sometimes on the other, but more fre-
quently on the left. And more than once has it been
diagnosticated as St. Vitus’s dance.

the mother says he

depressions of temperature make him very ‘cold,  Itis
quite impossible to keep him warm in winter. He
complains of general fatigue, and of numbness and
occasional cramps in legs; but not of pain. About a
year ago, after having returned from a walk with his
father, he feltill and vomited a great amount of clotted
blood. The heematemesis continued for three or four
days. Some months ago he had a fall from a flight of
steps and since then they think he is worse.

xamination.— A moderately tall, anzmic boy.
Face has an aged, astonished, or frowmng appearance
which is heightened by the powerful convex lenses
which he wears, Face looks somewhat asymmetrical,
the right side being slightly more innervated than the
left. Undet the influence of the emotions, particularly
those of depression, there is over-activity of the mi-
metic muscles, the face beconies a mass of wrinkles
and takes on an elf-like expression.

He stands with the body bent forward and the chin
pushed out, and with the feet wide apart. Station is
quite as well preserved with the eyes closed as open.
No Romberg. The gait is shambling, uncertain, titu-
bating. This is most conspicuous when he endeavors
to walk within a narrow space or to avoid successive
obstacles. He falls with the greatest readiness. Lack
of co-ordination is very manifest on attempts at pur-
posive movements with the hands, worse with the left ;
while with the right hand there is a great deal of titu-
bation. When he attempts movements requiring some
dexterity, such as picking up successively a number of

The hands and *
fingers are often blue and extremely cold, and slight -
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coins and retaining them in the hand, grasping and
holding a pencil to write, etc., clumsiness and inco-
ordination are particularly manifest, while the ataxia
of the upper extremities is seen distinctly when he puts
the tip of the finger on the apex of the nose. This is
meore marked with the left hand than the right. De-
fective co-ordination of the lower extremities is seen

Fic.. 1.—Facial Expression, 3

best when he attempts to go upstairs, to run, and to
step over anything. When he lies on his back pur-
posive movements with the lower extremities are much
more accurate. The tendon reflexes are all more
active than normal. The knee-jerks are exaggerated
and there is varying ankleclonus on both sides ; some-
times this latter is well marked, while at other times
it cannot be brought out. The triceps reflex’is lively,
and muscular contraction to mechanical stimulus is pro-
nounced, such as is obtained by tapping the exten-
sors of the forearm. The lower extremities resist some-
what passive motion. There seems to be an inability
on the part of the patient to relax the contraction of the
muscles, which gives an impression of passive rigidity.
Then the contraction will disappear. So it cannot be
said that there is real spasticity. The muscular strength
of the upper extremities is very considerably dimin-
ished, especially the extensors, and the grip of the hands
is very slight, he being scarcely able to make the dyna-
mometer register. The muscles of the back and thighs
are also weak, and this is strikingly manifest when he
attempts to rise from the completely prone posture.
He gets up very like a patient with dystrophy of the
pseudo-hypertrophic type, except that the crawling up
the thighs and trunk is not so pronounced. The mus-
cles feel flabby and pultaceous ; when the tissues on the
back of the forearm are pinched up there is none of
that characteristic muscular resistance, and the mass
lifted up is perfectly translucent, yet the contour of the
extremities 1§ well rounded, and there is no atrophy of
individual parts of the body.

Careful examination of the sensory sphere fails to
reveal any constant deviation from normal. The
mother says that sometimes in the morning he com-
plains of headache, and is excessively sensitive to touch
on being handled or rubbed, but it has been impossible
for me to corroborate.this. There is no vesical weak-
ness, and aside from slight constipation the bowels are
normal. Muscle sense intact. The disturbance of
speech is most striking, but a somewhat difficult one
to describe. The sound is abrupt and the articula-
tion defective. The linguals and labials are often not
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sufficiently constructed to be recognizable. When. he
attempts long words or tries to say several words, one
after the other, they get jumbled up and it is quite im-
possible to recognize the words. There is none of the
scanning of multiple sclerosis, but rather abrupt, forci-
ble ejaculation attended by very perceptible effort of
the muscles of expression.  Explosiveness,” “abrupt-
ness,” and ataxia are the three prominent character-
istics.

Examination of the eyes reveals a paleness of the
disk which Dr. W. A. Holden, who examined the eyes,
considers to be within physiological conditions, and
slowly progressing choroiditis. It is difficult to speak
positively as to whether there is dyschromatopsia or
not, but it is certain that there is no achromatopsia.
The pupils are wide, alike on both sides, and respond
slowly to light and accommodation. There is a pro-
gressive myopia. Forcible side to side movements of
the eyeballs are accompanied by slight jerky move-
ments which are not sufficiently rhythmical to be des-
ignated nystagmus. The movements of the eyeballs
are free in every direction, but outward rotation is
much less vigorous and complete than it is normally.
There would seem to be no defect in the function of
the other cranial nerves except the asymmetry of the
face, which has already been mentioned, the exagger-
ated condition on display of the emotions, and the
fact that he cannot whistle. This last does not seem
to be due to inability to pucker the lips, for that he
can do, but to the lack of reciprocal action between
the muscles of the lips, the cheeks, and the respiratory
muscles. It is also worthy of remark that until a year
or two ago he could whistle. There is an irregular
{emor of the tongue. Senses of smell, taste, and hear-

ih .are apparently intact. :
As has been said before, he is deficient mentally, but

he is not demented nor idiotic by any means. He
would seem to have receptive faculties and a consider-
able capacity for memory ; but in power or process of
association he would seem to be entirely lacking. He
has rational likes and dislikes, and has, apparently,
ideas of right, of wrong, of possession, etc. He an- ~
swers questions rationally,and also asks questions be-
coming a child of much fewer years. Yet, withal, he
has never been able to put letters together so as to
form words, nor to develop sufficient faculties to write
simple sentences, although he could write his name.
He has a bad temper, is easily provoked, does not like
to be contradicted, and can. he led more easily than
dominated. ¥e has no capacity for attention. One
may try in the most forcible and praiseworthy manner
to hold his attention, but after holding it for a moment
it flits. There are no objective sensory troubles.

The genital organs are extremely undeveloped, the
penis like an infant’s, and only one testicle can be felt.
The skin is dry, the hair falls out more than normally,
and it is said that he does not perspire. He becomes
fatigued rather easily, and oftentimes he is very drowsy
and will sleep in the day. There is a deformity of the
right foot, a typical so-called. pied-bot,.which is.shown
in the accompanying illustration. This deformity has
not }FEEBEE"ﬁ"notxceg_ by the parents, nort is it to he re-
marked in the patient’s gait. The shoes that he wears
are of a pair.

The course of the disease has been a progressive one
even since the patient has been under my observation.
The fact that when the parents first brought him for
treatment it was stated that symptoms dated from the
fall already mentioned, may be taken as evidence that
the disease has made a considerable progress in that
time. It is unnecessary, probably, to add that fall was
incidental to the disease, and not wice zersa. The de-
fective formation of bodily heat ; the consequent de-
pressed vitality ; the increasing inco-ordination of gait,
of movements, of speech ; the retrogression of mental
acquisition ; the increasing loss of muscular strength,
all go to show that the anatomical conditions at the



./ nystagmus.
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bottom of his disease are not only preventing anything
like normal somatic and mental developmentas had gone
on up until three or four years ago, but that there is an
actual retrograde process at work. The muscles re-
spond to the galvanic and faradic current, sluggishly
of course, considering the pronounced lack of develop-
ment, especially of the extensors, and there is normal

polar relationships. Faradic irritability of some of the
nerves, notably the musculo-spiral, is diminished.

. Tmecapzt.uiate ‘briefly the:salient-points of thiseaser -

1. Absence of direct ereditary transmission. Evidence
of its being familiary, a sister, in all probablhty, suffered
from the same disease. 2. Onset in early childhood.
The accompanying photograph is evidence that in in-
fancy the child was free from the manifestations of the
disease. 3. Disturbance of co-ordination manifested in
all four extremities. Titubation of the hands and feet.
4. Gait : feet wide apart, reeling, inco-ordinate. 5. In-
creased tendon reflexes; exaggerated knee-jerks and
ankle clonus. 6. Marked disturbance of speech, ex-
plosive, inco-ordinate ; articulation very defective. 7.
Profound deviation of intellect ; associative faculties
lacklng ; defective in attention. 8 Absence of sensory
disturbance and intactness of the sphincters. g. Pro-
gressive loss of muscular strength and tonus. T1o.
Shrivelled appearance of skin, lack of perspiration,
senile, position of body and staring expression of coun-
tenance,

‘Thus it will be seen that in some points it differs
very radically from hereditary spinal ataxia or Fried-
reich’s disease, combined lateral and posterior sclerosis;
while other of its symptoms point in no uncertain way
to this disease. But the fact is that the case presents
characteristics directly inimical to the postulated patho-
logical condition of this disease. In brief these con-
tradictory symptoms are: 1. The exaggerated tendon
reflexes, knee-jerks, and ankle clonus. In Friedreich’s
disease the tendon reflexes are diminished or absent,
particularly after the disease has been _absent for some
time. A case in which ankle clonus was an accompani-
ment has never been described. 2. The absence of
3. The striking defect of the mind.

The extremely early onset (Friedreich’s disease
comes on generally between the tenth and fifteenth
yea.rs), the absence of sqnsary ‘symptoms, the mtensuy
of inco-ordination’in’the’ upper extremities; and the tit-

. ubation are hkewme uncommen concomgtants of Fried-

~ reich’s disease.

On the other hami th‘ls patlent shaws symptoms and
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conditions which are found so frequently in hereditary
spinal ataxia as to be considered of considerable diag-
nostic importance. Such is the pied-bot, a form of
talipes dependent upon defective action, paresis, and
subsequent contracture in'the peroneal group of mus-
cles. It is more than probable, however, that a history
of this deformity will be found in subsequent reports of

Ak

FiG. 2.—Pied Bot.

cases of hereditary cerebellar ataxia, as Erb has already
observed it in two atypical cases.!

In regard to the musculature this patient would seem
to differ from cases of eitherhereditary spinal ataxia or *
hereditary cerebellar ataxia. In the former muscular
power is usually normal, even after the ataxia has be-

:Fxca

come well pronounced ‘and a.lthough 1t sometimes be-
comes impaired in the course of the disease, the flexors
suffer more than the extensors. Wasting of the mus-

1 Neurologisches Centralb., 1890, p. 378.
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cles is very slight.” In the latter disease Londe,? in his
analyslﬁ of all the cases on record, reached the con-
«clusion, ;hat the, subjective sensatlon of fatigue and
feebleness of muscular force is but slightly diminished ;
and when it is diminished it is but the consequence of
hospitalization and prolonged inability to give the mus-
cles their proper stimulation. Nevertheless, in Menzel's
case (a so-called intermediary case) there was remark-
able diminution of muscular forcein the upper extremi-
ties. The deficiencies of musculature which are so
striking in my case cannot be attributed to the above-
mentioned factors. To my miud they should be re-
ferred to defective formation either in the primary
constituent of the muscle fibre, or of later origin. I
shall return to a discussion of this later.
On the other hand, it differs from the cases described
by Nonne, Brown, Brissaud and Londe, Marie, e a/.,
which have been grouped under the title of hereditary
cerebellar ataxia, in that there is absence of direct
hereditary transmission, as well as by the early mani-
festation of the disease. In these latter cases many of
them manifested the symptoms first some time after
puberty. And as has been previously mentioned, optic
atrophy was a frequent accompaniment. Yet it should
bs conspicuously mentioned that in the first authenti-
cated case on record, Fraser's first observation, the dis-
eise began gradually at about the fourth year. When
the patient was seven years of age the staggering had
become very persistent, and he was obliged to leave
school. In this case, moreover, the opthalmoscope
~ showed conditions very subject to the personal element
of the observer : pale papille, irregularity of their con-
tour with venous congestion in certain points; arteries
. contracted. Muddy and opaque aspect of the choroid.
Except in the absence of oscillations of the head and
tl defect, the case herewith reported resembles
very closely the case of Fraser.

There have been a number of cases of familiary
ataxia described, notably one by Menzel,? another by
Seeligmuller,? and two by Erb,’ to which. this case has
some resemblance. These cases have been referred to
bv Nonne and others as transition cases between
Friedreich’s disease and hereditary cerebellar ataxia.

In Menzel's case the disease began when the patient
was thirty years of age. Of six brothers and sisters,
three were affected similarly to the patient. The
prominent symptoms were ataxia of the four extremi-
ties ; rotation of the head to the right, with associated
mov’ements in the face; speech slow and explosive ;
pupils large and sluggish to light and accommodation ;
marked Romberg ; exaggeration of the knee-jerks ; no
sensory troubles. Anatomically, there was found de-
generation of the posterior columns and roots, as well
as atrophy of the anterior roots in the lumbar cord ;
degeneration of the columns of Goll and Burdach, of
the direct pyramidal and lateral cerebellar tracts
throughout the rest of the cord and in the medulla.
The pons and cerébellum were atrophic,and in the
latter Purkinje's cells were very deficient.

The recitation of this case shows ‘wherein it differs
from the accompanying observation. It is particularly
in the age of the patient, the mental condition, and the
severe contractures. Otherwise my patient has Incom-
mon with it the exaggerated knee-jerks, the slow and
explosive speech, and the very nearly normal condition
of the eyes. The case, therefore, conforms neither to
the type of cases described under the name hereditary
cerebellar ataxia, nor to those constituting Friedreich’s
disease. Furthermore,
different from the symptomatology of such familiary
diseases as cerebral diplegia, as described by Sachs, by
Freud, and by others; from paraplegia ataxo-spas-
modic of Gowers, and famﬂlary spasmodic paraplegia
which has been desnnbed by many writers.

Sk Gowers Diseases’ of the Nervous System, vol. i, p. 464. el
=<2 Loc cit, -, 2 Archiv f. Psychiat., vol. xxii ., 1891, p. ':61
4 Ibid,, vol X, & Ibid., vol. xxvii., p. 749:

its symptomatology is quite -
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It is advisable also to contrast it with the symptom-
atology of six cases recently described by Nonne.!
He sums up his conclusions in these cases as follows :

“The disease developed in patients without any hered-
itary condition existing in the family. It may follow a
disease of the brain, as we have seen it after a sun-
stroke. The most important symptoms are: 1. A
static and locomotoric, not purely ataxic, disturbance
of co-ordination of the extremities, of the trunk and
phonatmg speech muscles, with intact power of mim-
lcry. 2. Insufficiency of the external eye muscles, with
normal condition of the pupils and absence of nystag-
mus and change in the optic nerve. 3. Increase of
patellar tendon reflex without accompanying rigidity
of the muscles. 4. Absence of disturbance of sensi-
bility and absence of sphincter disturbance. 5. In-
tactness of (or slight perversion of) the intelligence.”

The symptoms in one of the patients which the
author details reached a standstill. Nonne is of the
opinion that we have in these cases to deal with the
sequences of an affection of the brain, the result of
some toxic agency of exogenetic origin. He looks
upon these cases as still another transition form be-
tween Friedreich’s disease, hereditary cerebellarataxia,
atrophy of the cerebellum, the cases previously de-
scribed by him (which Nonne does not consider to be-
long in the title suggested by Marie, on account of the
wide-spread atrophy of the central nervous found in
one of his cases), as wellas the cases published hereto-
fore as “ mixed forms" of these diseases.

The only criticism that will be offered on these last
cases of Nonne is, that whereas some of these six cases
appear to belong properly to so-called ‘transition
forms,” some of them, such-for instance as the one
coming on after sunstroke, can be explained by the
previous existence of an encephalitis. They differ es-
sentially in some points from the case herewith re-
ported. Particularly in the intactness of intelligence,
the absence of any familiary history. In common with
it they have the early beginning, the abnormal liveli-
ness of the tendon reflexes, the absence of eye-symp-
toms, the absence of sensory and sphincter disturbance,
etc.

The symptoms of the patient herein described can be
most rationally and dogically explained, when more ex-
tensive defect of the nervous system is postulated than
exists in either hereditary spinal or hereditary cerebellar
ataxia. In the former disease there is sclerosis and
shrinking of the posterior columns of the spinal cord,
and of the columns of Goll and Burdach, analogous to
that found in tabes. In addition a similar pathologi-
cal process goes on in the crossed pyramidal tracts, in
Gower’s tract, in the direct cerebellar tract, in the me-
dullary bridge of Lissauer ; and with these there is a
diminution of the cells of Clarke’s columns, The
lesions in the latter disease are pronouncedly in the
cerebellum, and consist of a reduction in weight and
volume which is associated with a thinning of the gray
layer and a lessening in number of the cells of Purkinje.
Naturally, with such a lesion there are others of such
fibres or bundles of fibres the neurons of which are
situated in the degenerated -areas of the cerebellum.
The projection fibres of the cerebellum are, happily,
now very much better known than they were a few
years ago, even although we are still in the dark as to
their connections and functions. Therefore, just what
these outlying lesions are, or what they will be found
to be, cannot yet be said.

The patient, R. L——, has symptoms which cannot
be explained by either set of lesions or by both com-
bined. The retrocession of slight mental attainment
at the sixth or, seventh year, and the lack of mental
development in the five years following on that age—
years in which children make more radical mental prog-
ress than at any other period of their exlstence a
penod when they acquire ideas of spoken a.nd wntten

: 1 Archiv f. Psychiat., vol. xxvii., 1895.
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language, of moral and social relationships, when there
is an enormous awakening as to their being and func-
tion—point unmistakably to lack of cerebral develop-
ment which we believe could be called a lesion if it
were possible to examine it.

The psychical condition of the child at the present
time forms an interesting subject for study. His pos-
sessions and lackings in this line have before been
commented on in some detail, but it may be well to
repeat that it is the neural processes underlying atten-
tion, association, and complex memories that he is
strikingly deficient in. These qualities of the mind
we believe to be subserved principally by the great
system of association fibres or tracts. And the fact
that these mental attributes are deficient and unde-
velopable is in evidence that the neural processes on
which they are dependent are lacking. Other symp-
toms, such as the decided exaggeration of myotatic
irritability, the lack of readiness in the relaxation of
muscular contraction, are explained most naturally by
defect in the system of long projection fibres, which
interrupts in part the inhibitory activity of the cere-
brum on the former and interferes with the conduc-
tivity of impulses necessary to the latter.

Taking the symptoms which this patient presents
in their entirety, it seems to me that they bespeak a
defective formation of the nervous system, not of any
individual portion such as certain parts of the cord or
the cerebellum, but of the entire cerebro-spinal and
sympathetic nervous system. In fact, if we take our
perspective from the broad view-point of the develop-
ment of the nervous system, it is not difficult to conceive
how some perversion of the germ plasm destined for
the portion of that part of the epiblast from which the
nervous system is to develop, may cause a deficiency
in the proper development of the nervous system.
Such adefect;, by very virtue of its protal origin, would

~“niot"be limited to- anyindividual- paxrt.of. the.. Deryous..

-system, but would be manifested throughout it. That
is, it would not be alone in the central neuron, in the
projection and association fibres which are built from
them, but in the peripheral neuron as well.

The condition of the musculature of the patient R.
L—— I consider of no small importance in bearing
on the process underlying his disease. As has been
said, the contours of the extremities are quite normal in
appearance. There is neither apparent atrophy nor
hypertrophy. The fact that the musculature is de-
ficient is conveyed by what has been said concerning
the way in which he rises from a lying posture. Then,
when it comes to an examination of the muscles, it is
seen that in some parts of the body, such as on the
back of the forearms, they are strikingly deficient, as
is shown by the translucency of the parts when the
tissues are pinched up, by the extremely small amount
of muscular tissue which can be recognized by the
touch in these parts and by the rapidity with which the
upper extremities become fatigued.

That the muscles exist, and that there is no de-
generation in the muscles, is shown by their behavior
to the electrical tests. That is, it would seem that
some groups of muscles are represented in miniature,
This is not the result of disuse, or of disease of the
muscles themselves, but is, I believe, the result of de-
fective formation consecutive to deficient protal distri-
bution of peripheral neurons. I am aware that this
theory leaves unexplained the integrity of the sensory
system, but the fact that it is intact should not prevent
an attempt at furnishing a rational explanation of ex-
isting defects. .

The absence of sen51b1e persplratnon the condition
of the skin and appendages, to which attention has
been called, bespeak shortcomings in the performance
of its dunes by the sympathetic nervous system. We'
have, therefore, in this case symptoms which, although
partaking of the symptomatology of both’ heredltary
cerebellar and hereditary spinal ataxia; has in addition
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certain conditions which are dependent upon a more
extensive defect in the nervous system than either of
these two diseases has been found associated with.
The purpose of this report is to show that cases such as
this cannot be encompassed by unvarying boundaries.

It also, I think, goes to show, as Nonne has pointed
out, that there exist clinically cases which vary in their
clinical manifestations from the picture produced by
cerebellar atrophy, through the category of his original
cases, through the cases described under hereditary
cerebellar ataxia, to the many transition forms that
have been described, and that these cases can be dif-
ferentiated clinically from hereditary spinal ataxia.

I deem it a privilege to thank Professor C. L. Dana,
in whose clinic at the Post-graduate Medical School this
patient was found, not alone for the consent given to
study the case, but for valuable suggestions made while
studying it.

43 WesT THIRTY NINTH STREET.

A CHEMICAL AND EXPERIMENTAL RE-
SEARCH ON “ANTIPHTHISIN” (KLEBS'S).

By E. L. TRUDEAU, M.D,,
AXND
E. R. BALDWIN, M.D,,

SARANAC LAKE, N. Y.

IN spite of the ill repute into which Koch's tubercu-
lin so quickly fell, many investigators, struck with the
specific and selective influence which it exercises on
the lesions of experimental tuberculosis, as well as with
some favorable clinical observations noted in certain
types of the pulmonary disease treated by tuberculin,
have persevered in its further study and have attempted
to analyze its constituents, to do away with the mani-
%an €10 products contained in liquid cultures
of the ‘tuber illus) and i »wppss:blefito
some pure substance which might favo
the tuberculous process, or produce in men and animals
a certain degree of immunity.

Koch,! shortly after his announcement of the discov-
ery of tuberculin, published the result of his attempts
to purify this substance, claiming, however, for the
product he obtained no therapeutlcai advantage over
crude tuberculin. Kiihne? made a chemical analysis
of its component parts, and found that the active sub-
stances present in it are of the nature of albumoses.

Baumgarten® obtained temporary cures of eye tuber-
culosis in the rabbit by treatment with tuberculin. Tru-
deau ‘ demonstrated, by the treatment of the experi-
mental disease in the rabbit’s eye, that the substances
which bring about reaction and, under certain experi-
mental conditions, even temporary cure, are to be
found in the filtrate of liquid cultures, and.not in a
solution or suspension of the washed bodies of dead
bacilli, and that the heat used in making Koch’s tuber-
culin precipitates some of the proteids present in the
cold filtrate. The studies of Hunter® and Klebs®
were directed more particularly toward the separation
by chemical methods of the injurious from the possxbly
curative elements of fubercuhn.

In a communication made in 1892,” and in an ex-
haustive and more recent publication on this subject,
Klebs claims, by ¢hemical methods which he describes,
to have separated from tuberculin, and later from the
filtrate of over-ripe liquid cultures, a product which,
owing to its specific germicidal action, is capable pf
killing the tubercle bacillus even when intrenched in

1Koch ; Deutsch. Med. Woch., October 22, 1891,

4 Kithne : Zeitsch: f. Bidlogie, 189@, xii., No. 2.

8 Baumgarten : Deutsch. Klin. Woch,, 1891, No. 19. :
4 Trudeau: Transa,cticns of the Association ngmencan Physxmans,

Ma
& {-Iunter Brmsh Medlca.l Journal, July 2

s E. Rlebs: Deutsch, Med” Wochensobrift A Aprn'x.;, 8oz,
';E Klebs: Die Causale Behandlung der Tuberculose, 1894, pp.
578-81. =i . s . i
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the living tissues of infected men and animals, and thus
curing the disease.

According to Klebs's observations, the cure is brought
about, not, as Koch thought, by the power of ‘the spe-
cific product to incite a reactionary effort on the part of
the body cells, but-directly and solely through its germi-
cidal influence on the tubercle bacillus. Klebs, having
observed that tubercle bacilli in cultures die when a
certain period in their cultivation is reached, holds that
they perish because they produce toward the end of
their existence in the culture medium a peculiar ger-
micidal substance which destroys them ; that, by the
chemical processes he -describes, he has obtained this
specific substance freed from the poisonous alkaloids
and albumoses also produced by the microbes during
their growth, and present in tuberculin ; that he has
succeeded in separating from over-ripe cultures this
germicidal substance, which he calls “sozalbumose,”
and that it is the natural specific for this dreaded dis-
ease.

Such deductions, if proved correct, would have so
important a bearing, not only upon our existing knowl-
edge of the tubercle bacillus and of the treatment of
tuberculosis, but upon the etiology and treatment of
many other bacterial diseases as well, that a study of
the claims made for ‘antiphthisin,” both from the
chemical and experimental stand-points, and of the
theory upon which these claims are based, was under-
taken by us at the Saranac Laboratory for the Study of
Tuberculosis, and an answer to the following questions
sought :

1st. Can a specific substance, differing chemically from
the albumoses already known to be contained in the filtrate
of liguid cultures of tubercle bacilli, be separated from
suck cultures in a state of purity by the chemical methods
proposed and described by Dr. Klebs ?

As the directions given by Dr. Klebs for the prep-

. aration of “antiphthisin” were evidently intended to be

sufficient for the guidance of others who might desire
to prepare this substance, we preferred not to limit our
chemical study to an analysis of his own product, but
to include in our research a test of the chemical prob-
lems involved in the process of manufacture as laid
down by him,

In order to ascertain the nature of “‘ antiphthisin” we
prepared large quantities of it according to the direc-
tions given, which were closely followed.

“ Antiphthisin ” is stated by Klebs to resemble “ tu-
berculocidin ” (the name given to a former prepara-
tion), but is made directly from the fluid filtered from
the over-ripe bouillon cultures without heat, instead
of from crude tuberculin, as is the latter.. The same
method is used in both, but the “ antiphthisin”* pre-
‘sumably contains more of the active albuminoid sub-
stances, because some are removed by heat in the man-
ufacture of tuberculin, from which ““tuberculocidin ”
is made. :

Kithne ! examined 100 c.c. of Klebs’s “ tuberculoci-
din ” and found a small amount of deutero-albumose
and traces of peptone as the ingredients, excepting the
phenol used to preserve it and inorganic salts. The
albumoses, etc., resembled those contained in the pep-
tone of the culture medium, though possibly derived
from the bacilli.. The important step in making these
modifications of tuberculin is said by Klebs to be the
removal of harmful, fever:producing substances by pre-
cipitation with sodium-bismuth-iodide (a reagent used
to separate alkaloids) in acetic acid solution. The
‘useful germicidal substances are assumed to be retained
in the filtrate, which is then treated with NaOH to
remove the bismuth. This being filtered off, absolute
alcohol is added to the filtrate. The resulting precipi-
. tate collected and dissolved in water is called “anti-
phthisin.” This is preserved in 0.z per cent. trikresol,
aéngldis made of §, 4, or 75 bulk of the original culture

u8tE b e s et e e S

1 Kithne : Loc. \;:iL.. p. 252... v
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We first procured some potassium-bismuth-iodide
through the kindness of Professor C. E.Colby(Colum-
bia College, School of Mines), and with this made sev-
eral samples of “antiphthisin.” Later, with sodium-
bismuth-iodide prepared by ‘ourselves, we made larger
quantities,

Beven flasks containing goo c.c., covered with thick
pellicles 'beginning to sink, and all showing a rich
growth of ripe, pure cultures grown from December zo,
1894, to February 18, 18g5—eight and a half weeks—on
peptone-bouillon, were filtered free of bacilli, and 12 c.c.
of trikresol, twenty per cent. solution in glycerine, added
as a preservative. After standing twenty-four hours
sodium-bismuth-iodide was added until no further pre-
cipitation occurred, the reagent being first treated with
sodium acetate and acetic acid. To avoid great ex-
cess, the quantity of the precipitant needed was first
closely determined by titration three times with 5 c.c.
of the culture fluid. The bulky, red precipitate was
settled and filtered ; the filtrate tested gave no fur-
ther precipitate with NaBil,; NaOH (norm.) added
until reaction just alkaline ; warmed, settled, and fil-
tered, free of Bi (OH), ; to the clear filtrate absolute
alcohol added until no further opalescence produced.
The final precipitate, washed with absolute alcohol and
dried, was readily dissolved in 7o c.c. distilled water.

EXAMINATION,

Color—light straw (resembled *‘tuberculocidin” obtained in
market).
Odor—none (without trikresol).
Reaction—slightly alkaline. y
-+ heat = O 4 acetic acid = O (absence of albumin),
+ NaOH + CuSos = rose color distinct (indicative of ‘albumoses
or peptones).

+ (NH,), SO, (saturated) = opalescence (albumoses ? ).

+ NaCl (saturated) = O 4 acetic acid = opalescence (deuntero-
e albumoses?). ‘ g
- +PCI (excess) = opalescence (not found by Klebs).
+ NaBil, + acetic acid = precipitate (the first was evidently in-
complete—not found by Klebs).
+ HCl + H,S (warmed) = O—(absence of B?.
+ HNO; (conc,) + starch paste = O (absence of I).

The above reactions and ‘others indicated that we
were dealing with an albumose, or peptone-like body,
which was incompletely precipitated by the first treat-
ment with sodium-bismuth-iodide. The whole quantity
remaining was therefore again treated with sodium-bis-
muth-iodide in acetic acid. This time there was much
less ‘“antiphthisin,” and by a third treatment it was
possible to completely remove all of it—no proteid be-

Ing left.

These results show the absence of any substance dif-
ferent from the albumoses already described by Kiihne
as deutero-albumose, produced by the bacilli in very
small quantities.

Klebs thinks this substance to be elaborated by the
bacilli in growing: To test this point we treated some
unplanted bouillon by the same method:above described.

Two hundred and fifty cubic centimetres gave a res-
idue identical in appearance and reactions with that
obtained from the cultures. It was, however, less in
quantity than that obtained from cultures of same bulk.

Asiit was evident that some of the albumoses, etc., in
the original culture—z.e., contained in the peptone or
meat extract—might be in the product called “anti-
phthisin,” we prepared some from peptone-free cultures,
grown on the asparagine fluid suggested by Schweinitz.!
475 c.c. of this gave a trace of antiphthisin,” which
from its reactions resembled a deutero-albumose. Ob-
viously this must have been derived from the bacilli,
because a control experiment with the iculture fluid
gave nothing, = A second treatment of the jpresumably
pure “ antiphthisin”’ with sodium-bismuth-iodide com-

pletely precipitated theiproteid substances. =~ =

/Some experiments with: 'dentero-albumose iwere:next
made ‘to ‘determine awhether this ‘is ‘incompletely pre-
cipitated by sodium-bismuth-iodide.: /This substance

~1-S¢hweinitz ¢ New York Medical Journal, February 3, 1804. =~



