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THE BRAIN CHANGES IN ELFX"I'1UCAL14Y INIU'El

`ONV['l.SIUNS IN THE II'MAN*

BEIIXAIiI .1. ALPERS, sl.l.

ANI

JOSEPFI hUGHES, M.D.

IPhzladelpiiuzj

`l'lie svidesiitvad ttSt Of ele'tri'ttI convulsion treatment in the psyelioses makes

it 5'ntia1 to know what happens to the brain alter such treatment. Apart

fjiiilI the academic interest in such observations, the mtttter is of great prac-

tint! imlOrtaflce in view of the prolonged confusional state winch develops after

this treatment, suggesting that structural damage is produced by the treat-

nit. For tins reason tim autopsy report of two cases which died following

1.hictrtcal convulsion t reatmetit scents to be of particular importance.

i'sF: lincoln's

`use i. ii. V. Philadelphia State 11ospiiai. Req. ,Vo. 51103. Port:itoid dementia praecox

a a-oman of 45. It'Ieetrieal roni'ulsion treatments, 62 in all. ole! a period of fl months.

Vusnerons pnnetate hemorrhages in the cerebral eorte.r, medulla, cerebellum and basal ganglia.

.1 seaS of P"'"5"ular edema and aterosis_

Jlistorq. TIit' lint ieiit, 11 -15 Year olti Polish Vnflan, was :tt!niit teil to the Philadelphia

Sin u Ilospi I al on I eceitila'r 31 , I il-lU. I icr jiast lostory was riot i inportant - She had come'

to this country 25 years prevo iLlsl3', hi:itl married and made a guI ol wife, she had two cliii-

ilren , alit1 was ili'scii lietl as an jot nivert ccl type of personah ty - Early in I ecemher of 1940

she liecanic' Wit lit Irawn spell t niiicli Ii me iii piayer, atit! tal ketl es unst ant lv to herself. She

liu'tanit' del tisioiial in:tin t :001 og that I he stars were leading her, antI accused her hushand of

infidelity aittl cii lwing the devil - Site liecame :thnsi ye and qua rreisnnte. IS hen adniatted

to the 1105111 titi slit' was agitated am! tat Iced constant I' in a tlisctiiimiecti',l 10:11 11cr. She Was

Sllsln'iOOS, i rasci lii,' a lit ag umiisti c * amo I clea rl,v dcl 1151 onal , It:tI I llfl lot hug In it It in the audi-

ltff3' 1111 visual spheres. I icr sensoriuni was clear.

E.raminal ion 1111 Ii pliysit':tI ly and nenrologically was negative - Fri nalvsis was normal -

`I'lie IVassermanti react ion of lie lilusal :uol ccrl'lirospi nal Iluit I was negative. The bloat!

sug:u' was 77 lug. pet' cent and the tilts at urea, 15 nig. cent -

`a ar.w and Treat men! - The 11:1 tien t eon tin tied utiehamiget I for some i rue. She was

resistive, restless, sometimes in ut e, a rot usually inaceessi I de - Elee tile s ht ,trk treatments

were started on February 3, 1141 , al suit two mont lis :t fter lit'r :u liii LSSIOiI ii tlu' 1105111 t a 1.

Alter a course tif twelve generalized convulsittits and six sub-convulsive t reatnients the

patient appeal-eli lirightei-, 100 re alert, neat 9111 tidy. She :tp1e:tn'il :ilsii ii have gained

some insight hut seemed cItnoled antI her memory for events in the recent pits t remained

p°° On t lie i misistence of her faini ly and agai tist advice slit' was pa rtdetl May 17, 19-11 but

was ret urned to I lie hospi t:tl two 1:13-s hit cm' after a suicidal :t t teni lit - Slit' was again given

forty-four more electric shock treatments :tiitl again became qimie t er. Thereafter her be-

havior varied: she was quiet at [inn's, :iiitl at It hers tlist 1118111. In October 1941 , about

seven tiioii t Its aft el her second adniissimi , she developed signs of t'a riliac fail ore and hron-

ehopneumonia. Site died on Oct olier 17, 1941.

* From t lie Departnient of Neurology, Jefferson Medical `ollegt-, Philadelphia, and the

Institute of [lie Pennsylvania Ilospital. Aided by a grant from the .Iobn and Mary R -

Marklc Foundation of t lie Pennsylvania Hospital -
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BRAIN m'nxx;Es IN E.ErFItI'ALLY lNrr'Et eONVVLSIONS

Iii /it-a in weigheml lIMO grants. the jna -a rach noit I ilver In t Ii fri iii t :tl liii Ies was mark-

t hiekeneti a nil the a nterior half of the sagi t I a! fissure was 0111 tern I NI liv adhesions

wIn 1 e mat ter of the cerehellum A , aiim! a
he epeinivinti of the lateral ver1l iieal B.

.. :±ti-#

Fm. -1, A vessel in the white matter showing the rarefaetion of the adjacent hrain

tissue awl phagocytes containing hemosiderin A, and similar hut less mark1 changes 13.
liematoxyhin and eosin stain.

luetwcen the two hemispheres. The 11101 vessels were normal in appearance. oronaI

Fii. 3. A peris-ascitlat- lieniorrhage in the

juuuilar heano-rliage at some distance fnnn
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hnmlIltsn/. The Jin fit?! I rtt'i ved in all six tv-I %VtI t'lt't't ne shock t riot I liten Es from J"ebru
4, 1141 to Jnly 26, 194!. Of these, forty-six were followed hy general convulsions; the other
sixteen resulted in no convulsivt' attacks. The treatments were given as a rule at interval5

Fu;. 1. An area of the cortex under low power showing hemorrhages in the snharnehnoid
space and in lit' suhjact'nr cortex ease `1. Hematoxylin anti eosin stain.
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FIG. 2. Congestion of vessels anti perivascular hemorrhages in the cerebral white n1atter
A and well shown in Ii. Hematoxylin and eosin stain.

of two days, except for a few periods when they were spread out at live and seven days

intervals. She diet! about two months alter I lie lust treatment

.Vecropsy findings, gt'ze'ral. lironchopneunitunia, os teomyeli t is of tlti' right index finger,

edema of the lt'ft leg, marked fat lv degent'ration of tltt' liver, and eholecystitis with elm-

lelithiasis were found.
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iIzn'osropie anatomy. histological exami nation was inak of all parts of the eerelr;tl
cortex, the cerehellum, tinil brat ii stem by herna toxyli ri-etisizi, eres I violet, toluidin l*n.
and Vei I stains. The p, a-orarhaotil was greatly congested, mlt the congestion was amgeneralized and varied in degree from one part to another. In a few areas free blood wseen in the snharachnoil space and in the subjaren t lam inn :onnlis of the cerebral eort.
fig. 1. Generally speaking however, hemorrhage into the meninges was not prominent
The cerebral cortex and the ivlii te matter showed areas of focal congestion. Large portioa
renini ned una tTheted, wIn Ic at hers showed marked congestion of the arterioles, venules, andcapillaries, in the congested areas mainly, anti also in ot her port i otis of the cortex and
white matter there were two st ri king changes: I. perivaseulnr hemorrhages of varYing

size and age figs. 2 and 3 . Some of these hemorrhages consisted of only a few red cells
lying free in t lie pert vascular space; others were large puneta te hemorrhages. The age of
the lesions v:o'ied. lit some hemorrhages the red cells were well-preserved; in others hemo-
sideri it was found free and ivi t hi a phagocytes, and in still others the red cells were in vari
ous stages of disintegration; 2. pen vascular edema. Scattered areas of edema around the
vessels were found chiefly in t lie ii'lii te iii:t t ter t fig. 4 . The pen vascular sPaces in such
instances were greatly dila ted. Soinet imes they contained phagoevtes filled ivi th bemo-
siderin . The hrai ii tissue nronnl the Ii hit NI perivaseular sp:tces was rarefied :1111 par-
ially destroyed and in sonic places tist rocytes were found forming a wall around such areas
fig. 5 . These he inn rrh ages ant I areas of pe ri vnscula r ia ic fat' t it in and edema were found
chiefly in the frontal and temporal areas. Hemorrhages were seen also in the t halamus,
medulla, and cerebellnm . In the floor of the fourth vent ride of the nieclulhi was an enor-
niously dila ted vessel, w t It small poliet ate hemorrhages nnder the vcntnienlar Ii ni iig. An

BRA

aceasiettal putict

cortex were non

Continent.

of ernonhagt

That these fin'

given in this

itt the brain.

and what is in

destruction wi

gat'ded as the

contained pha

In any even1

ton of the ía

si ruetural dan

similar to one

suzrte that this

which were

That the br;

reattitent by

seeond case in

received only

as in the first

an opporturnt?

months after

Case 2. ft. 1'

Nix electric shoe

qi 011 pcniVastiti'

History. A v

for Mental Disc:

sive psyelosis o

tint. She had

tifty-two years.

znl by agitatiot

developed one.

Iowcd by reeDy'

menopause, dcv

The fourth atta'

tation and depri

age of seventy-i

the hospital.

Examination.

the right eye.

tolic. Retinal

nothing significt

all negative.

The patient

t lepressive psycl

Course. The

Fin. 5. A group of vessels in the white matter showing phagocytcs containing hemo-
sidenin around the vessels .4 and Ii, and a cluster of glial cells in the adjacent brain
tissue C. Haematoxvli a and cost n stai a.
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;IrItIIIttl 1titiici ate Itemorrhagt' `%lts S'tIt to 1 Itt' `el-c ltt'llttitt. `I'Io' iu'uvt' et'lIs if i hi' t't'n' 1 tail

vt're 11' irnial . The eoi't jeal art et'iolt's won' t Itiekt'ttt'tI

`,ipn in cut. TI a' fo regonig ease is t lie Ii rst re a in e 1 inst autee, st t far as Svt' km nv,

}1aori'hages in the I n'iuii att nil nit al de to det't rica! `onvulsit ni treat mt'nt.

`liutt tlwst' hutlings are hot tlw I'e5iilt iiiet'ely of the large nuinlier of treatments

in this east' is shown 1y the fact that lesions of varying age V'I'' found

i t he hrain. In atIf Iition to recent hemorrhages, there were older' hcmort'liages

alit 1 what is m ire import atit, there were areas of perivaseular edema and tissue

It i-uetion which represented old lesions anti VIlit'Il might `oneeivahlv he re-

`a fllt'I as the end result of the perivasenlar hemorrhages since some of them

titaiilel phagoeytes with hemoshlerin,

In any event, tire importance of the ease lit's in that it offers a clear i lemonst ra-

tIlt of the fact that elect neal eonvtilsioti t n'at inent is folh uve 1 at I mn's I iv

-t ruetui'al tlttinage of the Itrain. `ltet lien all eases show a tlegn'e of ihunage

-linilar to one reeordet I ill 1111' ease, is Ut it kn twit. It voith I not 1 a' fair lit as-

-ittue that this is so, since few eases are stil tjet't cii to I lit' mutt1 icr if t neat ments

tvltit'h were given in this inst three.

That the I train changes t lese iii tot I in fit is ease are intl tin' mere rt'siil t of over-

i eatnient 1 ty elect neal Iy im lueN 1 ci invirisions is sltt two I v- II n' tint I ings in the

-`0111 ease in which t h'at Ii teen net I five mont Its after tin' last t neat nn'nt , having

ns'eivt't I only a total of six t teat nn'nl s. TIti' 1 train changes, wI ii h' iii d as st'',-ere

1.- in t in' Ii nsf case, were of the same I vpe ama 1 list iii nit ii in. TIt is eae a fit in Is

ni oppoi'titnity t lierefore to slut ly t lie effect of' e tim ilsive treat mcii t as seen five

months after time eessa t h in of such treat tin `tit

`est' 3. It'. K. l'ti - If tsjtiloI SO - I !,5.f'i. kept 011 ,1 tillin*s I9 111111 tt'-tlt fin N:; II 5!fl'Itt515.

it v/pit' s/pot-k /rt'o/o:tst/s - .Ii'olh 5 mo,t/its nitty rtss'utittit l /i't'olettttl - Scu!ltrttI rtrytjs

ta tilt! j;ero'oxt'ttior /ttntorr/toqt, qiitt.ns, tibp'tts'is, tutu i'Ufl ftpr/ son v/I oJli in I/it ti/tile nttullt'r.

!1:stii-y_ -` wittow , aget I si'veitt y - iti to' yt'a i's, was atlnmi tt i'd to liii' hot itsyl va iii;t lIt I al

ftpr 2tlent:tI I ist':tst's ftt r I lie I Iti i'd I ittte oit -ttgtust 2. P141. wit It a t Iiaguosis of ma nie- lt' tres-

si vt' psychosis ttf a mi xeu I I ypt' - `l'lmi' I tisi or' of itt'i' trt'vit ins pliysit'aI heal Eli was ii rtt'sst.'o-

ml - She had passed lit it togli her meitopa ose 1 weit I v sit-en yeats previonsly :tI I lo' agu' of

tilt v-t V0 von is - Ilet' first u1iistiih' ot'cil rrt'tI tit flit' :tgt' t if ft Iii y- six yea u's a iid was rIta t-aet em'-

izt'ti hy agitation aot 1 tlepressit It - H t'eover,v 0111k PIa'e iii lout iitiout Its. Thu' st'i'ond at tack

th'veltipetl mit' yea I' tt ft et- recu n'et'y frt on I Itt' first it was si nil Itt r iii elta rite n `r ant I was lid -

lowed liv rectjverv in I weit tv mint t Its. `I'Io' liii n I e pisi tilt' trio t ri-to I at I Itt' I inn' If t he

iot'nopaust', develt 1ti ng th tee antI ttlte -ha If yea i's a ft or net ivory fri tnt I lie seetilo I a It at'k -

`t'lw fourth at tack I ottk plait' ti t the age t if sixty - It ret' ;t ml aga in was clot ia rt erizet I hy agi -

stain anti depression - Recovery was fIll loweti liv well ln'i ng for st-if vi' yea is when at the

age of seventy -nine yea i-s she agaiit In'eantt' depi't'sst'd and suicidal and was reathni It etl to

die hospital.

Exam jut:! ion. Tb' re were Iii lateral eat a raets wi lit ;tlnmi tst coin pIet e loss t if visi out in

the right eye. The lilt tiol pi'essurt' varied ht't steen 150 and 151 svst tilk over SI anti Ut dias

tolic. Retinal arteriosclerosis was 1reseiit . Apart front I his, liii' exanti nation revealed

itothing significant. The lahoratory data urinalysis, 110111 etnuit , 11011 chemistry were

all negative.

The patient was agitated, coninsed, depressed and delusional. -` diagnitsis of manic-

depressive psychosis of a ad xml type was made.

Course. The pat ii'nt renaitted agitated, depressed and ciotfused lutist of the time, with
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pen mis of no Iii imp r' ivemen t I ei iig not ml espeei a fly in I lie ii eerease itt her depresi1111
Ihere was no material elm nge in her eorali t ion, however, in the course of five months, itflJ
elect ne shock I hera pv was therefore eon templa teti. I ler blood pressure Was ilornial at
this t one 131 systolic a nil lit cliastol ic ; t he heart was tint enla rgetl, tttl RU !le!ti'ocarjjiij
gram was negative. Eleet nc shoek Ora Intent was, therefore, deeided upon. She
given six electric shock treat nients from .Jannary 13. 111-ti to February ItIt ii, 1941. followimig
which site improved siiIbr'ient ly to he allowed to leave t lie hospital for a eat araet operatjj

She ret it rtietl a mont Ii tat ci once mitre in a depressed state. Siw recei veil no more electric
shock t rca tnien t s at t his time. Signs of cardiac cleeomçiensa thin clevelolied and site died
sudden lv ,Julv 22, 1941 alnnit foit r nutri t Its after her last a ilnusso in. lu r dent Ii having Int'l
no apparent relation Iii t lie electric shock treatments.

Yeeropsy findings. geaerol. There was generali zen I a it en scien sis. art erioseleroti r
heart disease a nil niesen t eric I urn tnt hitsis.

Brain gross. `l'here was ito t lii ng abnormal except fiii. a i'iiitsn le t'al ile en tnt ical atroplj3'
in both frontal areas, t Ide kening of the pin -araehmoiinl in the frontal n'giolts, and t liicket.
i ng of the vessels at the I tase n if the I irai ii.
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Fit;. 6. Case 2. Late effects its shown by vessels with lilirtisis, penvaseular edema,
and collections of hyal i tie bodies in the adjacent brain tissue t.4 , and phagoeytes with
hemosiderin /1. ltema toxvlin antI eosin stain.

.h'ieeoseopie ana!oniy. I listological study of t lie lirain revealed a conthinat ion of fresh

and old lesions. The men/ages slutwed not biag abnormal except for a few seat tered minnt.e

areas of fresh hemorrhage. `l'lw red cells were well prt'scrved in these areas, indicating

that the hemorrhage was proba lily agonal . `l'lte eirehroi eon/i .r showed generalized sclero

sis of the arterioles throughout the cortex. The nerve cells of I he coit ex exhibited minor

changes. Ischemic a nil chronic cell changes were fount! in parts of t lie cortex, and areas of

focal cell loss were found here a nil there in t lie t bird layer of tlti' cortex. Congestion of the

vessels was seen in some parts tf t be cortex, a nil rarely was there encountered a small area

of fresh perivascular hemorrhage composed of fresh red blood cells. For the most part

the cerebral curt cx showed lit t it' evidence of damage from elect rica! convulsion t reatnient.

In the white matter of the frontal, temporal, motor, and parietal cortex there were found

numerous areas of pen vascular damage. `l'hese were definitely 1111 and consisted for the

most part of di In Ia lion of the pen vasenlar Sitt't' in which lay phagocytes containing liemo-

sideni n 1ii grnen t. `l'hest' were scattered here a mid there in I lit' white mat ten. Around some

vessels there was gliosis in tIm' adjacent white mat ten. In still other instances, penivasea-

Ian fibrosis was present. composed of an increase nit fihirohlasts among which were scattered

phagocytes cont ai ning hemosi den a fig. Ii. A round the di Ia I en pen vaseimla r a was the

adjacent ivlii te mat ten was rarefied and oft en showed evidence of destruction. Scattered

in the ivlmi Ic matter stirtiom ndi rig the affected vessels a tid oft en extendi rig in ti t it for some

distal

staint

Fr'

Ian lit

of thc

prese

integi

hemo

Co

eedii

giver

oeeu

The

agon

signs

able

of oh

In th

t'OflV

can I

whic

fount

1-It

Jesci

berm

cath

berm

findi

The

rabb

the i

stem

neigi

VeSSI

TI

extet

mon

treal

ettlat

Pm

foun

vulsi

of ol

Ti



ii'; II i:s uu.1>, c'IA NNI's IN ELEI"I'nIeLLy INDI''F:p t'N%'t'j sIO' 179

1 t't'ii'os,' 11c her ileJii's,
ii,

11' i'tiitt'se of five 11141111 Its, .Iti'

1414141 jtr''sstn'e was iiorni:,l

hi z'gei 1, ant I an t'lt't' t1't ir nIl
in', ilecidet I lip' SI41. 1%

`i'hrtiarv 19th, 11141, f'illon*ii,.,

ijiitl for :t i':il:ir:ii't u415'1'atioii

`CIII' i'et'i'i't'tl lii ilitiri' i'It'i'i ii
11111 4I''4'1449'il :ttitt sltt' iIi.j

1551411. her deal li Ii:iviitg 1:4:

I.1st.ltCit,si4 :t z't i'i'irisc'lt',',,1 IC.

iitisj,lei'a Ide t'iii't ie:il III

riuttal tegions anti I lin'h.,,

:-.a_->. P.'ar..J

110515, fH'i'i vtisciiliti' `tleiiia
.I, azirl phagocyres with

II'II :t etIflhiilati}n of Irish

for a few scattered mi nut i'

in these ai'tuis, i Ildira Ii rig

diot'etI general izet.I selt' 4.4 C

lie cortex exliihitetl fllitioJ'

of the cortex, anti areas itt

cu'tex. `ongestion of I he

t'neouiitei'ed a small 1114:1

:`ells. For the most pa ci

eal convulsion trea tnîen I

it cortex there were found

ild and consisted for lIt,'

oeytes containing henut.

:t matter, Around stun"

her instances, pt'i'ivaseii -

ng which were sea it ered

I perivaseular areas the

destructnm. Seat I erei I

tending into it for sortie

I

1

a i'' win,' hynli tie i to `jilt't s `0' small ani'ltutl liodies of var,vi ug size and nttnilu'r, `ei I
us revea led no signs if pt'c'i vasc'ttl iii' tlemvt'Ii mt tion

I"resh henu irrluigr `s were ft `izizil in the lmrain stem, Iliev were seen as mi no ii' tt'ri vast' ii -

ii Iit'tni u'rltagt's in the t egmen t tint `if t he ports, in t he floor of the mei lizI hi, a ad in I he walls
ft he t Iii i'd `i'n t deli', A Il these henui rrhagt's were fairly reeen t , `rIte reil eel Is were jiiiiir'Iv

in Intist of the a rens of the hemorrhage, liii t in no plan' were they conipletelv dis.

in i,'gr:i tei 1 tiit I liii t'vii h'itc'e t if In'niosirleri ii I tiginent ci mithl he seen ati u'liert' :tin trig the
i4'nhiC i'i'li:i ges

` `omnuni. The t'irt'tttnstanet's in this i'ast' differ froni those noted in the in't'-
it' hug oUt', ft ii' ni this instanee only a few' t'let't rit'ttl eon'tilsive treatment
aivt'n, I lit' last tn'atinent being administereti about five months 1 iefore tleath
t,t't'tii't'ed. rite I u'ain in this ease showed evidt'nee of oh! anti recent lesions.
`Fltt' lutiiietatt' henitii't'liages tnunl in tlit' I n'ain stern must I tt' attributed to recent
agonal elnmges w'liieli 1 ini'e no relationship to flit' convulsive I rt'atnient.
Signs of a 1 ireakilown of flit' red 11111 t't'lIs t'otihl be fountl ; lit'nee it 5i'I'Ins rettstin-

able to assii nit' that I ho heniordiages vei't' agonal. I hi I lie tit her bruit!, the areas
III nit1 jit'i'ivrtst'iilai' Itt'intmri'iiagc', fibrosis, gliosis ant I i'arefat'tion of tissue found
in I he white nial tt'r of tlit' `en' mini set'nis trat'eal ile tlireet lv to the effeets of the
`tmiivtilsive treat rnt'n t in view of their similarity to those fotiiitl in `Case 1.
van the tilt let' I it'nvtist'ttiar t'li anges lit' at I i'd mtitt'tI to flit' t'erel mral ai'tt'iitiltist'lt'i'osis
whu'l t was ft mu lit I iii t Iii' `1 rt t'x, sint't' sti cIt eh anges a ii' in t in our experience
found iii i inetinipl iea tet 1 et'rt' I minI artericilt iselerosis,

11st *U55ION

Ilemon'liagt's in tlit' I trains of eats sttl mjeet t'tl fri t'lt't'frit'al t'tmvulsitmns have been
mlt'scrilx'd by Alpers 111111 Hughes 11 who found evnlt'nt't's of suharaehnoid
Iu'morrhage and seat tei'i'i 1 iunetatt' henit trrliagt's in the 1 irain. Among liii rtv
eats they fitutid fourtet'n with suliarat'hnoid hemorrhages anti nun' with brain
hemorrhages. `stm iit'mot'rhages wert' found in flit' medulla or the ptins. Similar
lindings have I n'en ret'oi'tlt'tl more recently iii rabbits I y Veil anti lieu! truiin 2.
They found t'lianges in tin' vt'nous system in tweiitv-hve titit til' twenty-eight
i'abbits subjected to elt't't rit'al c'tmvulsitmns, lit'ntirrhages wt'rt' found withiii
the meninges of flit' I train ruitl spinal t'tmr'tl and within thit' substant'e tif the brain
stem and spinal et nt! a well. `hit' htt'mtii'rhages were eotitint't! to the immediate
neighborhood of tIn' i'apillai'it's anti veins ant! were caused In' i'tiptrii't' of I he
vessel ii'alls.

TIti' fiiitlings ill thit' Iwo herein z'eportt't 1 eases difTeretl in degree ant! to a lesser
extent iii location, `ast' I hat! sixtv-t wo t'heetrieal convulsions during five
months and died th ne rntin I its after the last I real ment `ase 2 had six convulsive
ti'eatments, dying five intuit lis after the last treatment, In `rise I recent pt'rivas-
eular hemorrhages predominat t' I, c'lut'lIv in tlit' t'ert'l iral eortt'x, ivlii Ic mattet',
pons, mt'dulla, and basal ganglia. Areas of old perivast'ular hemorrhage were
founti in tlit' i'hi it' matter. In `use 2 no hemorrhages attributable to the t'on-
vulsive treatment were seen, liii t in the t'ortieal white matter there were areas
of tilti Pr'rivast'ular hemorrhages similar to those seen in `use 1

`Flit' im loI'tance t if `use I I h's in its t lemt inst ration of fresh and older hemor-
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Hinges I roth I rd rig trio Ii nil te Ily tIre n'sul t of tire electrical r'i invulsive t i'eat mont.,

lIre signiiicanc' of `ase 2 is even gn'ater [lam that of `ase 1, for' it demonstrates

H rt of all, that damage to the braur may result from relatively few treatments

arid that such damage may persist for some time after' the t r'r'ntination of treat-

merit, live months in this case. This raises the pi'ollem whether the damage to

the 1 irtun is attril rutahile to tire number and duration of the treatments. In the

eats investigated by Alpers and Hughes I neither the number riot' duration of

the treatments appeared to influence the degree of damage to the bi'ain.

lire p r'esence of evidence of oh I damage after electrical convulsive t reatrnent

as seen iii `ase 2 raises also the question whether such areas Persist indefinitely

aw.l as such form foci of potential damage w'hich may give rise to sequelae after

the tei'mination of treatment, It seems reasonable to assunie that such perivas-

cular areas in some locations are capable of giving rise to sequelae of one sort

or another, especially in view of the changes found in the white niatter adjacent

to lie vessels gliosis, rarefaction I. The clinical attitude in such instances is

apt to Ire such as to accept the I iaiIi damage in return for immediate clinical

rebel, leaving the prol rlem of seqnelae to Ire decided by future events. That

such seqtielae are riot iinprol ral r1c is shown 1w the brain damage reported, but

whether this shouhl deter one from usc of the method is for' the clinician to IC-

cit Ic in each case u nil tire lE1 ii ilem of aft er-effects can lie solver I.

51' MMA 1fl

1 . Two cases treated liv elect ricallv nnluce 1 c urvulsioris are reported, Case

I dying after sixty-t `vo c invinisive t r'eatnren ts, `ase 2 succannl ring five months

after the last treatment.

2. In Case 1 fresh beau irrhages were ft urrid in the cere I iral cortex, ivlii te mat

ter, awl 1 rrai a stern; in `ase 2 oh I areas of perivascula r lanlage were found

chiefly in the white mat ten'.

3. In both inrstant'es the changes described appeared t ii In' attrilurtahle to the

n in virlsive treat inert t.

4. The possil ulity of sequelae rest' 1 ting from the I rain damage is suggested.
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