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S U M M A R Y — In ten adul t cats anesthet ized wi th ke tamine h y d r o c h l o r i d e the n e o c o r t e x was 

e x p o s e d and rec tangula r pulses (1msec, 0.5 H z and var iable in tens i ty) w e r e appl ied to 

discre te po in t s of one s ide and transcal losal evoked potent ia ls w e r e r e c o r d e d f rom the other . 

The s t imulat ion and r eco rd ing pos i t ions w e r e de te rmined on a cartesian map of m o s t o f the 

exposab le neocor t ica l areas and the potent ia ls w e r e ana lysed as to their componen t s , vo l tage 

and la tency. Pass ive spread and e lec t ro ton ic potent ia ls and the effects o f inc reas ing f requency 

were a lso analysed. T h e resul ts s h o w e d large t ranscal losal potent ia ls in s o m e areas and an 

increase o f potent ia ls in the caudoros t ra l d i rect ion, a t ta ining the h ighes t values in anteromedia l 

areas of the suprasylv ian g y r u s . Conf i rming ana tomica l s tudies, a f e w silent spots w e r e 

found in the m o t o r and somes the t ic c o r t e x and in restr ic ted pos te r io r r eg ions o f the visual 

cor tex , where small o r zero vo l t ages occur red . W h i l e caus ing w e a k contralateral potent ials , 

s t imulat ion of s o m e pos t e r io r sites p r o v o k e d h igh vo l tage potent ia ls in anter ior r eg ions o f 

the s ide b e i n g s t imula ted and in the c o r r e s p o n d i n g area of the oppos i t e si te. These pos ter ior 

si tes are. p o o r l y in te rconnected b y the co rpus ca l losum. The L-shaped indirect connec t ion 

desc r ibed in this w o r k m a y be involved in s o m e types of ep i lepsy and may expla in the 

effect iveness of partial c a l l o so tomy in their t reatment. 

The corpus callosum, which is the largest brain commissure, plays a key role 
in interhemispheric integration and as a pathway mediating the spread of secondarily 
generalized seizures 11,17,19-21,25. Its relevance in pathology of the brain led to several 
experimental and clinical studies 1,9,16,27,28, Of great significance also have been those 
related to anatomical distribution and topography of callosal fibers, made in the r a t 1 2 , 
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Mapeamento por potencial evocado das projeções transcalosas no gato. 

R E S U M O — E m dez ga to s anestes iados c o m ce tamina (Ke ta la r ) o n e o c ó r t e x foi e x p o s t o 

e pulsos re tangulares (1 ms, 0,5Hz e in tensidade var iável) fo ram apl icados a pon tos d iscre tos 

de um lado enquanto se reg i s t ravam os potencia is evocados no out ro lado. A s p o s i ç õ e s de 

es t imulação e reg is t ro eram determinadas em mapa car tes iano que ab rang ia quase t o d o o 

neocór tex . Os potencia is foram anal isados quanto aos seus componen tes , vo l t agem e latên

cia. A di fusão passiva, po tenc ia is e le t ro tôn icos e o s efei tos d o inc remento da frequência 

de es t imulação sob re os vár ios c o m p o n e n t e s fo ram anal isados. Os resul tados m o s t r a m a 

presença de g randes potencia is evocados t ranscalosos em a lgumas reg iões , c o m incremento 

de sua ampl i tude no sent ido caudo-ros t ra l , s endo m á x i m o s em áreas an te romedia i s d o 

g i ro supras i lv iano. Conf i rmando es tudos ana tômicos , e m a lgumas r eg iõe s d o c ó r t e x soma-

tomoto r e visual fo ram reg is t rados potenc ia is bastante reduz idos o u ausentes. A est imu

lação de a lgumas áreas pos te r io res causava o aparec imento de pequenos potencia is em sua 

área h o m ó l o g a contralateral ao m e s m o t empo em que grandes potencia is e ram reg is t rados 

em áreas anter iores ipsi- e contrala teralmente , cons t i tu indo uma c o n e x ã o em L ainda 

não descri ta . É poss íve l que tal c o n e x ã o este ja impl i cada em a lguns t ipos d e epi lepsia 

e possa expl icar em parte a ef icácia de ca loso tomias parciais pa ra seu t ra tamento. 



cat 6,8,io,24> monkeys 13-15,23, a n d humans 26. Transcallosal evoked potentials were 
first studied by Curtis 4 -5 by the time oscillographic recording of EEG and evoked 
potentials had been introduced in neurophysiology. He mapped most of the exposable 
convexity of the cortex in terms of amplitude of the symmetrical contralateral trans
callosal evoked potentials and their topography and time course in a few cortical 
sites. Morphology and origin of transcallosal evoked potentials were studied much 
later^.3. 

In this paper a detailed analysis of the location of transcallosal evoked potentials 
in the cat is reported, including a novel type of projection. 

M A T E R I A L , A N D M E T H O D S 

Ten adult cats o f either sex were anesthet ized wi th ketamine h y d r o c h l o r i d e and, 

after hav ing been f ixed to a s te reo tax ic ins t rument w e r e sub jec ted to an extensive 

bilateral c r a n i o t o m y to expose mos t of the neocor t ex . Only a na r row saggi ta l s t r ip o f 

bone abou t t w o m m w i d e w a s left intact above the longi tudina l s inus. F o r local izat ion 

purposes a m a p w a s prepared as a Cartesian ma t r ix made up of one mi l imeter squares , 

w h i c h w e r e def ined as sites fo r s t imulat ion and contralateral r ecord ing . W i t h t w o e lec t rode 

holders the sys t em w a s s tereotaxica l ly ca l ibra ted so that the real cor t ica l si tes w o u l d 

match the Cartesian matr ix . Th i s p rocedure a l lowed p lo t t ing a detai led d is t r ibut ion of 

the s t imulat ion sites and of those f rom which the potent ia ls w e r e r eco rded (F ig . 1 ) . 

A B C O E F G M I K L M N O P O H S 

Fig. 1 — Schematic representation of the cat neocortical areas. Left: OG, orbital 
gyrus; ASG, anterior sigmoid gyrus; PSG, posterior sigmoid gyrus; MG, 
marginal gyrus; 8SG, suprasylvian gyrus; ASVG, anterior sylvian gyrus; 
PSVGj posterior sylvian gyrus; BOG, posterior compositus gyrus; CS, cruciate 
sulcus; LSj lateral sulcus; SSS, suprasylvian sulcus. Right: dots representing 
sites of stimulation. Letters from A to S: meridians. Numbers from 1 to lfi: 
parallels. 



Stimulat ion of 138 sites w i th rec tangular pulses of var iable f requency (0.5 to 10 H z ) , 

durat ion (0.1 to 3 m s ) and current (0.5 to 6 m A ) w a s pe r fo rmed th rough b ipo la r s i lver 

baU e lec t rodes 0.8 m m in diameter , 1 m m apart . F o r m a p p i n g purposes on ly 1 Hz , 0.5 

ms and 4 m A pulses w e r e used. The r e c o r d i n g e lec t rode was also a s i lver ball 0.8 m m 

in diameter . T h e e lec t rodes cou ld be placed, b y means of an e lec t rode carrier , on wel l 

def ined sites of mos t of the neoco r t ex a c c o r d i n g to the Cartesian map . F o r each st imulated 

site an evoked potent ial w a s first r eco rded f rom the h o m o l o g o u s contralateral area. Af twer -

wards , potent ia ls were r eco rded f r o m sites a l o n g the an teropos ter ior paral lels and then 

f rom the dorsovent ra l mer idians , hav ing the h o m o l o g o u s locus as its center . F o r each 

site 20 potent ia ls were e lec t ronica l ly averaged. 

R E S U L T S 

M o r p h o l o g y of the transcal losal evoked potent ia ls was in genera l s imilar to those 

repor ted b y other authors ( 2 - 5 ) . A s seen in F i g . 2 a h igh ampl i tude zone w a s found 

in the midd le and anter ior parts of the cor tex , c o m p r i s i n g the marg ina l and suprasylvian 

gyr i , in w h i c h the vo l t age d imin ished in bo th anter ior and pos te r io r d i rec t ions . T h e 

lowest ampl i tudes were r eco rded f rom the visual and m o r e rostral cor t ical areas. The 

A B C D E F G H I J K L M N O P Q R S 

Fig. 2 — Relative amplitude of transcallosal 
evoked potentials as a function of their 
location on the cortex. °, low voltage; 

medium voltage; O , high voltage. 

potent ia ls had an ear ly and a late componen t . T h e former , genera l ly b iphas ic o r triphasic, 

started after a shor t la tency, r ang ing f rom 2 to 10 ms and s tood f requency increments 

up to 50 H z or m o r e wi thou t chang ing its m o r p h o l o g y . T h e late c o m p o n e n t w a s m o r e 

h o m o g e n e o u s , lasted l onge r (15 to 30 m s ) and appeared 10 to 25 ms after the s t imulus. 



Slight increases in f requency , jus t a b o v e 1 Hz , r educed its ampl i tude , 

abol i shed b y s t imuli de l ivered at f requencies b e y o n d 10 H z . 

It w a s vir tual ly 

In w h a t spatial d i s t r ibu t ion of the evoked potent ial is concerned , t w o pat terns w e r e 

found . I n one, the potent ia ls had the h ighes t vo l tages over or near the contralateral s i te 

h o m o l o g o u s to the s t imula t ion locus , dec l in ing in the anterior , pos ter ior , media l and lateral 

d i rec t ions ( F i g . 3 ) . A s to the other, s t imulat ion o f a f ew sites located pos te r io r ly at the 

marg ina l and suprasylv ian g y r i evoked small responses f rom the h o m o l o g o u s areas wh i l e 

la rge potent ia ls w e r e e l ic i ted ove r anter ior areas, main ly in the med io -an te r io r r eg ion 

of the marg ina l and suprasylv ian g y r i ( F i g . 4 ) . These responses w e r e evoked f rom areas 

p o o r l y in terconnected b y the co rpus ca l losum, a c c o r d i n g to E b n e r and M y e r s (<?) map (F ig . 5 ) . 
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Fig. 3 — Left: transcalloml evoked potentials as a 
function of position along one of the cortical meri
dians (H, see fig. 1) in response to stimulation of 
the square H.24- Right: potentials recorded from 
parallel 2kl notice the increase in voltage and 
decrease in latency from H.30 and H.19 toward 
H.26. 

Fig. k — Time course of the trans
callosal potentials evoked nonsym-
metrically from a contralateral area. 
Notice the deviation of the higher 
amplitude zone from J.29 to J.21. 
Stimulus (S) at J.29. 



S R 0 P 0 N M L K J I H G F E D C B * 

Fig. 5 — Areas whose stimulation pro
voked non-symmetrical transcallosal 
responses. 

C O M M E N T S 

The above described experiments showed that single pulse stimulation of dis
crete sites of one side of the cerebral cortex in the cat causes complex evoked potentials 
on the corresponding site of the contralateral hemisphere. The transcallosal evoked 
potentials are distributed across and along the cerebral cortex essentially in agreement 
with Curtis 4 . 5 . The high voltage potentials found in some areas are conceivably 
related to a high density of callosal fibers and/or special intracortical connectivity 
that recruits a larger number of neurons. The early and late components reflect most 
probably, the involvement of mono and polisynaptic pathways, respectively, inasmuch 
as the first showed a marked resistance to increasing frequencies and appeared after 
short latencies, being always present, in sharp contrast to the longer latency, frequency 
sensitivity and instability of the late component. 

Studying the electrophysiological properties and mechanisms was not a main 
concern of the present research. Accordingly, the subject will not be discussed at 
length here. It is noteworthy, however, that the first component of the evoked 
transcallosal potentials displays some features compatible with the hypothesis that they 
reflect the activation of axons of the projecting contralateral neurons. This is in 
partial agreement with the accepted origin of the early sensory evoked potentials as 
presynaptic in nature. The late component is surely due to the activation of 
post-synaptic neurons, as seen by its susceptibility to increasing frequencies of stimu
lation and instability, in addition to its longer latency in relation to the early 
component. 

The unexpected response pattern disclosed by recording from rostral areas of 
the neocortex while stimulating the more posterior parts deserves a proper study to 
be fully understood. The potentials recorded from non-symmetrical lateral areas indicate 
that information from a specific site may be transferred to non-symmetric, distant 



areas through indirect connections. That might be explained by assuming that the 
thalamus, receiving information from both the ipsilateral and the contralateral cortex, 
activates the cortical area far from the symmetric locus. There could be a massive 
oblique callosal interhemispheric connection between anterior areas of one side and 
posterior areas of the other. A thalamic-mediated process, if involved, would be 
difficult to recognize in our experiments. An oblique direct connection of the corpus 
callosum cannot either be invoked to explain the non-symmetric callosal response since 
recent anatomical data have shown it to have not this type of connection 17. The 
assumption of an intrahemispheric pathway linking the ipsilateral posterior and anterior 
areas has to be demonstrated by means of callosal and percortical sectioning experi
ments. It is noteworthy also that areas thus interconnected coincide with those poorly 
interconnected by the corpus callosum, revealing the possibility of non- symmetric 
callosal activation by means of transcallosal pathways (from one side to the other) 
in series with intrahemispheric pathways (mainly in the postero- anterior direction). 
Such a connection would provide the anatomical substrate for integration of several 
functions which require, for instance, visuomotor interplay. 

Severing the corpus callosum has been used as a palliative surgery for polifocal 
and/or frontal epilepsies non-responding to drugs. Selective anterior and total 
callosotomy have been advocated 7,9. The present study suggests that, it connections 
similar to those hereby described do exist in man, some precisely located posterior 
foci could project anteriorly via this postero-anterior pathways and drive anterior 
epileptic bursts in polifocal epilepsies. Marcus i 8 f when studying the interaction between 
foci created in both hemispheres at the same time, had already noted in monkeys that 
parietal foci trigger spike and wave discharges that predominate in more anterior 
rather than in parietal regions. This fact might be explained by the pathway hereby 
proposed. Put together all this would suggest that it is not necessary to perform a 
whole callosotomy to treat drug-intractable epilepsies. Also our data would suggest 
that seletive anterior callosotomy may interfere with the interhemispheric integration 
of areas posterior to the limit of the commissurotomy, which may result in disconnection 
syndromes not expected from the extent of the lesion made. 
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