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[ recent vears, as the result of new evidence whicht Tias been poresonted, there E
has Deen a renewed interest i the question of the effect of the cerebral cortex 2F:
on various antonomic, ot vegetative, functions.  Although direct evidence as to the '
influence of the cortex on vasomolor activity, intestinal activity, respiration, etc., ;
has heen oblained, evidence as to the mifluence of the cerebral cortex on sweating s ¥
meager, [t is true that hundreds of cases have been observed in whicli a cerchral *
lesion resulted in hemiplegia associated with unilateral edema, vasodilatation and B ‘
swoating,  There has always heen doubt as to whether tins locahized, sweating was |
the direct result of the cerebral lesion or came about ouly bLecause of the inactivity - @

of the paralveed extrenuties.  Instances in which localized sweating has ocenrred [ F
as a resilt of cerebral stimulation or jrritation are indeed few.  The present case "% .7 =
1= an exceptionally clear example of the latter type. L&

REPORT OF A CASE V.
Fistorv— . R, a 54 vear old Croek housewife, was referred by Dr. Arthur Martin, of  $, !
Chicago. $She was admitted to the Clucago Memorial Hospital on Dec. 15, 1942 . 2 R

She bad apparently been perfectly well until Dec, 10, 1942, when she suffered from a tiree - & ©
minnte episode of twitching of the left side of the fuce. This hald heen preceded by a “bhurning
sensation” which arose from the pit of the stowach awl traveled up o the face. She did o
ot lose consctousness with this attack awd felt no afrer-cffects. At fivst such attacks occurred
abunt onee o day, but they rapidly increased i pumber and duration until at the time of
admission (o the bospital they were occtirring ahout every half-hour and lasting five to ten
TS .

Foxvept for the attacks deseribed, the patient did eot admit bhaving experienced any other -
svimptoms. There was po lwadache, nausein oF vomiting, nor was there a history ol any
wenkivss or of other vonvalasions. '

Bevause of language dithionliics, the personal aod family histories were not readily obtained. " -
The facts which were elicited, however, were of o negative and nomconteibutory nature,

Ervaninution=-The results of the penernl physical exandpaion were cutirely without sigs « g
uiticance. On reurologic examination the patient was fuund to be well ericnted and cooperativer
However, lier knowledge of English was limited, and an accurate estimation of her inteili- \
wenee could uot be made, Ste was right handed. The visual tields were normal on gross
confrontation tests. Visoad acoity was normad, Ophthalinoscopic examination revealed that-
the marging of the disks were sharp and the disks flat. The scular movements were -l
and convergence was normal. There was no vystagmus. The pupils weree rongd and. egual and
uf normat size, They reacied normally w lpht and I accummuodation.  Sensation over the
face was intact. The corneal reflexes were active and cyval on the two sides, [here was nd
evideiwe of invelvanent of the muscles of mastication. There was detinite weakness of the
left sicde of e face. This was mwre marked in tlie lower part of the face, about the mouth
lut it dnvalved also the left eyelids, and the left palpchral fissure was wider than the vight
The museolititre innervated by the ronaining cranial nerves was not affected.  ifearing . @
scemell to e ecntirely normal. Sensation over ihe eutire body was intact., There was ™
maotor wenskness of the extremities, and coordination and muscular development were normal o
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gendon’ reflexes were active and equal on the two sidus. The abduminal reflexes were
ive; the Babinski sign was not present,

,'," * VCourse of Him’.r!—bcverai convulslons were observed. They were all stnilar, The putient
puuld fiist say that she was going 'to haye an attack; then the left side of the face gradually
.é&gsn to contract, pulling ‘the left corner of the mouth upward and the eyelids downward,
-tw;tch ng of the musculature of ‘the left side of the face then appeared and continued for
Pl rox:ma.teiy thiree minutes.. TFhere was also some involvement of the muscles of mastication,
5;}1 ;hyihnuc wmgvement of the mandible. However, the patient did not bite er tongue.
113 ribre 'of the attacks were there any other convulsive movements, nos did she lose cun-
S ibusaess at any time. “She was able to exccute simple commands throughout the seizure,
5 ,._r'ﬂlt pupils were equaj and reacted normally to light. During the attack, the teft side ol the
R ‘#'hx begain 1o sweat and became covered with snall drops of perspiration, while the right
R gemmncn perfectly dry. The left axilla and leit arm also became somewhat muist, but
\"ﬁm Test of the pody was in o way mvolved in this hyperhidrosis,  Adter the attack was
e.r and the perspiration \.\aa vnpu{ away, sweating did not reappear until the next con-
stve altack. However. it was prosent with cach seizure which was observad,
The blood count and the results of urinalysis were entively sgormal, and the Wassermarnm
nnd Kain reactions of, the blood were nepative, "A roentgenogram of the chest and a pyclo-
grart were also normal, Roentpenoprams of the shull revealed vo abrormality,

o - Fiest Opevation—As it scemed clear that the paucnt was suffering from a lesion uvolving

d:e lower preg‘.emral area on the right side, this region was exposed with the usual osteo-
plashc cranictomy op December 18, The patient had been anesthetized with pentothal sodium
gwm rectally angd ether administered intratracheally, The dura mater and the surface of
ihc cerebrai cortex appeand penectiy normal Fhe usual blunt needle was mscrtcd :nto the

The exposcd cortex was . then stlmulated with a 00 cycle sinusoidal current. Apmreml)
N “petause of the dse of pentothal sodium the results of this stimulation were far from satis-

L © - facwory, and it was not possible to outline accurately the representation of the face in the

e e . precemtral gyrus. However, a small portion of the cortex was removed from the lower end
L .d an area which on s!unulatmn gave rise 1o mwwvement in hoth the left aide of the face and
o :'lhe left arm, This bit of cortex appeared normal, as did the underlying white matter.

: +Immediately after the operation there was no movement of the left arm. The convuisive

e Cigmovements, of the left side of the face did not reappear until Bve days after the operation,

p, whcn they were even more frequent than before,

T - 1

,: Y Second Opemtmn —On December 24 the osteoplastic flap was again elevated. This tine
W the patient was anesthetized with solution of tribromethanol U, S. P. administered rectally
Y *Qund cther pgiven intratracheally. The brain appeared much the same as at the previous
of operation, but on this occasion stimutation with the same electric current succeeded in local-
e [izing the face area accurately, The area from which movements of the face could be produced

\Jay upproximately 1.em,.inferior to the area from which the bit of cortex had been removed
Bt the first operation. The entire represemtation of the face in the precentral gyrus was
“renioved, The cortex removed at the second operation mcasured approximately 2 cnn in

it was removed, however, a small bit of gray tissue, at first thought to be a picce of cerchrul
gortex, was seen in the hatturu ol the cavity. 1o order fo wake the extirpution complete,
this, too, was removed. As we proceeded deeper, however, this bit ol gray tissue prew
larger 111stcad of smaller, and it was soun apparent that we were dealing with a large sub-
L curtival neuplasm. This tumor wis gray, soft in consistency and very avascutir. It undertay
the cntire face area and exiwended downward to the sylvian hssure, A large portion of the
growth was removed. A decompression was made, and the wound was closed.

. Postoperative Course—Convalescence was uueveutful.  The patient had na further con-
Cvubsive seizures. The left arm continued to be weak. but the ioft teg, which was temporarily
. baralyzed, rapidly recovered tts fumction, The patient feft the lospital in retatively good
. contition, twenty-three days after her admission.  After a few months the symptomms again
progressed, and she was lgter adnitted 1o the Cuok Coenty 1lospital, where she died. XNu
_-Autopsy was made,

Microscapic anmmah:m —S%tudy of the tumor tissue removed revealed o highly ccllular
" but relatively avascular neoplasm, The cells were rvather small and Guiform i size. They had
rounded and oveid nuclel, a few of which showed debinite mitnsis, The eytoplasin of these
o, tells was indistinet. Many spherical masses of caleifivation were scen in some parts of the
bf 3 tegplasn. [t was thopght thar this tumor was a typical oligodendroglion.

pd hngtl, T em in width and 1 em. in thickness. The cortex did not appear abmormal, Adter
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CUMMENT a b
There is Titde doubt that the Tovalized convulsive scizuves lm()]ung the Tegg - -_".' thit
stcde of the face mthis case were due to Irritation of the face avea o the precenry @ PR
gyrus by the subcortical ghoma, It seems clear that the paroxysmal attacks of, § the
localized sweating. invalving exactly the same area and occurring at the same -@  mt
titne as the convulsive movements, had the same cause. :
An extensive survey of the medical Titerature reveals that sindlar instaves the
of localized sweating, assoctated with Jacksoman convulsive seizures, are rare, O, S
uf the carliest reports dealing with this phenomenon is to be found in the Londyy -, "
Medical Times and Guzette for 18600 There, ina briel article, Russell ' reportge per
A Uease of uniladeral congestion and swenting oecuremg in epileptiform par'uxys-wn;_"' ‘“I"
']“Iu-_]a:atiu:l was AR vear old ni}_-h‘t \\-';m'lmut.n wlier h;}tl .\'l:IIYL-I'L'd from Lwe attieks ¢ } :11:!"
unvonscionsness. These attacks began with a0 buvaing sensation o the left arm and Tt ide
ob e face, which was associated with profuse sweating in the samie areas. At this stuge of . .
the attack, he coald not speak but was still conscious. Then the Teft side of his face oy B dis
tl'u('t(‘.}t and his head was drawn downward toward lhis Jeft shuultltzr'. The patient tlun log B pre
conseioususs ;mfi "hcc:mw_ |xur1_ilu ;1Il_ e, I}t-t\\_-c.cn these two rmajor attacks, he had many 7§ n
episodes ol Tocalized sweating, involving the leit side of the face and the left arm anl lasting ]
for five to Ofteen minutes, Such attacks occurred three to four times a day for several days, 8. el
and he would then be free from all attacks for as Tong as o fortnight. The sweating war c - ;> th
always profuse, and occasionally the left cye watered during thicse attacks, There was m | K W
wcrease i salivation, and the pupils were cqual and reacted normally throughtllun th
ln the succeeding article in the sume journal, Ramskill 2 reported a case of ff‘
sweating on the right side of the face in a patient who had cepileptic fits,  This® :U'
sweating did not occur in association with the fits ( which were not described) bt % L
came on when the patient exerted himsell,  Flowever, Ramskill cited briefly 2 case - F b
of Astie’s in which a child suffered from localized sweating preceding convnlsions,” w
In that instance the parts invoived in the sweating were also the unes involved £

the convulston.  No further details were given.  Tn none of these 3 cases was there

any confirmation of the nature or location of the lesion responsible for the trouble, ."'

In his discussion of the cortical control of perspiration, von Bechterew ? cited -
several interesting reports hut, unfortunately, did vot supply the references, and

we have beeu unable (o Tocate the original reports, According to von Led]tete\\,'
Senator ' observed a patient who had suffered a stroke and as a result was left
with cortical ataxia and convulsions which jnvolved the Teit wrm. These Tocalized
convulsive seiztives were associated with very noticeable sweating which was alse”
restrictedd to the telt arm. Autopsy revealed “softening in the corresponding par'f'_‘

ol the cortex.”  Adimkiewiez * reported a similar ease, but there was no autopsy
a patient with hypeehidrosis of the night side of the face. A glioma was pr(:suﬂ

1. Russell: A Case of Unilateral Congestion amd Sweating Oceurring in [ipilcp;ifarm
Paroxvsms, M. Times & Gazo 12306, 1806,

2. Ramskill: Sweating on One Side of the Face in g Patient Wha Had Epileptic hm" :}‘
1

M. Tines & Guax 12367, 1806,
3. von Dechterew, W.: (@) Dwer Eivfinss der Hirnrinde aod dic Thrianen, Schweiss, uutl

Harnabsonderumge, Arch. 1. Anat. n Physiol. (Physiol, Aht.), 1908, . 297-305; (M Die '\‘
Wirkongen der Gehirnvinde anf die Schweisssekretion, in Die Funktionen der Nervewe CIIH“'-,

lena, Gustay Fischier, ¥, ppe 17291733,
4, Senmaror, cited by von Hechterpw @b
A Adumkiewice, AL el by von Bechterew
£ Morselli, 15, cited by von Bechterew Wb
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m the left fromal tobe,  This report is confused by von Hechterew's stitement
gt Uthe cervical symipathetic seems lso to luve been nvolved”  Pandt 7 haed
a case uf post-tramnatic convulsions of the left ari and paralysiz of the left side of
There was no demonstruble vasomotor disturbance,  Sweating occurred
on the Jeft side of the {ace 1n assoclation with the convulsive attacks

- More recently, Toporkotf * reporwed 2 cases with beariug on this problan, in

e first instance, a § year old boy who had fallenr from a table at the age of

3 wenths began to have convulsive scizures alout two wecks thereafter.  These
comvadsive attacks started in the right hand and foat iy were preceded by profuse
perspiration in the right inguinal region and on the rvight side of the scrotum.
fn the second instance, a student gave o history of generalized convualstuns during
a thve year period following an attack of typhetd fever, Produse sweating of thwe
right hand and urm up to the eibow preceded every convulsive attack.
Guttmann,® in an article on the relation of the pervous systeny 1o sweating,
discussed a case mnowhich clonic convalstons of the left hnd were assoctted with
profiise sweating of the left hand, arm and axillic Operation revealed a meningiona
m the 1'ight precentral region.  Guttmann el Last ' studied perspiration 2
series of patients, using the starch and jodine test devised In Minw 't In
ihese pallents who were suffering from various neurologic disorders , they mduced
sweating by the use of uxternal heat, the adminstration of hot c!imi\h. el Aunnnyg
their patients were 4 with jacksontan convulsions,  In these subjects the anount

WL

~of induced perspiration was disproportionately great in the arca invoived by the

convalsive attacks.  Two of these patieats suffered from trawmatic epitepsy, the
convulsions invelving the right hand. In T of these 2 paticets ondy the third,
foarth and fith fingers were involved. and the induced perspiration was greatest
In the other patient & gunshot wouted had mvolved the et
rolandic area,  The convulsions began in the right lower extramity, and the induced
sweatings was espectally pronounced over the night thigh,  Sull another patient had
a glioma i the left precentval region, wlhich resulted in jacksomian convalsions
of the right arm. In this patient the mduced perspiration was greatest over the
right upper extrennty,

There are several experimental studies on ammals relafed to this problem.
In 1902, Griboedov,'® warking in von Bechterew's hiboratory, obscerved that on
stimtlation of the sigmoid gyrus in voung cats he could produce visible sweating
on the feot pads of the contralaterul extremitics.  tn order to exclnde the possi-
hility that this was the result of mseular contracuon, rather than the direct ettect
af cortical stamnlation, the experiments were carvied out on curarized animals,
with the same results. Winkler ¥ likeswise obtained sweating on stinudation of

7. Pandi, cited by von Bechiterew Bt
& Topnrkeff, N.:
Psyehint, 98:279.282,

Yo Cittmann, Lo

He tekale Selwersssekretion ey Fpilessic, Ziselirs 10 goe- Nenral,

1925

THe Sohwetsssekrotion des Mensechen in thren Dezichoneen zum Nersveu-

systeny, Ztschre, b ges, Newrol, oo Psyehiat, 135:1-48, 1931

oM Gurumann, Toand List, C0 Vo Y Topik wnd Pathophy <ialagie

Atahr, 1. d pes. Neurol, uo Psyehint, 116 54830, 1928,
Hoowven Moo BEin osenes Verfaheen oz dor Rlntachen

shsunderung, Deatsehwe Zisele, {0 Nerverh, 181:0302-308, 1923,
12, Grilx:uiu», AL 8 Ueber die Rindencentra der Schwelsssokretion,

1932, no. 7; vited by Pechterew ™
13, Winkler, F.: [he Zerchrale

Plyeint, 125:584.5094, 150K,

der Schweisssckretion,
Uintersuclg der Sehweiss-
(')huzr.
=elvweisssekretion,

Povinbivesmng der Arvche 1 d pee.
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the ok cortox ol eata but shies was ok locidized v the contralineral esivenns,
Seowirt2 HFostimdited the motor cortes i cds aaler extivpittion of virions ol
parts o the cortex and conchrled that the nteerity of the premotor wea ws
necessiry for the gadvanic citaneous response. The cluse correlation of the galvan
cufaneous response aed the amount of perspiradion is, of course, well Jmown,

Langworthy aned Jichter % reported ws two sharply circnmseribed arcis of D
vat's cerchral cortex which when stimulated wonld give rise to ar increased
galvanic cntaneous response from the foot puds, which was quantitatively greater
o the contentateral side. One of these areas was anteromedial and the other
posteroliterad to the metor arens Caeedasd to s, Pstimulfation of the onrticaspina,
corticopontine, rubrospisanl, auned vestibolospinal tracts elicited action currents, ineds.
cating stimudation of the swead chonds” Wang and Lu ? alsn stuhied the effe g,
of stindation of the frontal eortex of the cat on the galvanic cutinenus responae,
They found (1} that stimubatienr was Tollowed by o latent perind of over s
second befure ducrcase i the galvanic response was noted; (23 that this response
wis obtiited even after both the ventrad and the dursal spinal roots were see
tioneel s (3) that section of the taber auereum and adjacent regions did not abolish
the response, and {4} that seetinn nf the cerebral peduncle on the rostral bhorder
ol the pons abodished it complerely. T contrast to this, Spiegel and Huonsicher ¥
working with cuts, severed separately the centrifugal fibers from the thalamus, the
cerehiral peduticles and the pyramidat tracts withowt abohshing the galvanic cutane.
ous response,. They therefore concluded that cither pyramidal {corticopontile)
or extrapyramidal {corticothalumic) pathways may be utilized in the cortical control
Ll sweating,

It man, Penheld and Boldrey '* reported that “perspiration secins to have
occurred ance as a result of low precentral stimulation,”  Guttmann '* described
a case of Foerster's in which stimulation of the left precentral gyrus gave rise to
miscular contraction of the right abdominal wall, and stimulation a little posterior to
this, to sweating localized to the right abdonmiinal wall,

Thts bady of evidence, both clinical and experimental, seems to leave ]ltﬂc _
doubt that the cerebral cortex exercises some control over sweating, just as it
does over wany other vegetative functions.  Furthermore, all of the evidence scenys |
to indicate that it is the motor arcas, i. c., the sigmoid gyrus in the carnivora and |
the precentral region in primates, which are primarnly concerned with sweating. -
There is, of course, nothing in the evidence presented here which would exclude
other portions of the cortex from simitur control. Neithier is there any evidence
indicating that any other portion of the cortex is likewise concerned with this
function.

*

14. Schwiartz, 1L €50 Effect of Fxperimental Lesions of the Cortex on the 'I'sychogalvask’

Reflex™ in the Cat, Arch, Neurol, & Psychiat, 88:308-320 (Aug) 1937 W
15, Langworthy, . R, and Richter, €. P.: The luBucnce of Ffierent Cergbral Path- o
wavs upon the Sympathetic Nervous Systemn, Brain 53:178-193, 1930, Y

16 Wang, . 1L, and Lu, T. W.: Galvanic Skin Reflex Induced in the Cat hy Stimee 52

fation of the Motor Area of the Cerchral Cortex, Chinese J. Physiol, 4:303-326, 1930

17, Spicgel, E, A, and Humsicker, W. C,, Jr.© The Conduction of Cortical Impulses 10
the Awtononte System, J. Neryv, & Mcnt D:s §8:252-274, 1936,

18. Penfield, W, G, and Boldrey. F.: Somatic Motor and Scusory Representation in ““’
Curchreal Cortex of Man as Studied by Electrical Stimulation, Brain 60:389.443, 1437, .

19. Guttmann, I..: Die Schweisssekretion des Menschen in threr Bezichungen zom ;\u‘\'ﬂ" R
svstem, Ztschr, .« ges, Neurol. u, Psychiat, 135:1-48, 1931, :
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The case is described of a 34 year
apsteroinferior part of the right front
Ax onoresult of ths tumor,
arulsive svizures, involving the left side of the face.
qevulsive scizures were atlacks of localized sweating.
gunced o the Jeft side of the iace but to a less exlent inval

e leit axilla,  The limited Jiterature on this subject is reviewed.
" available evidence, it 1s eomcluded that the precentral curtex CNETOISes SO

antrol OVET sweating.




