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Evoked potentials (EPs) to photic stimulation in the occipital cortex were investigated in 28 
patients with homonymous hemianopia caused by a focal lesion of the visual system.  A s y m -  
met ry  of the EPs in the two hemispheres  was recorded  only in cases of complete homony- 
mous hemianopia. A reduction in the response  on the side contra la tera l  to the hemianopia 
was, observed in patients with lesions of the visual pathways at the level of the optic t rac t  
and as a resul t  of the spread of the pathological focus to the occipital lobe. In patients with 
a lesion affecting predominant ly  the mediobasal zones of the temporal  lobe and with homony-  
mous hemianopia caused by a lesion of the optic radiat ion,  responses  in half of the cases  
were higher in amplitude on the side of the focus or  were  r ecorded  only in the deafferented 
occipital region. 
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In focal lesions of the visual sys t em in man various types of changes in the evoked potentials (EPs) 
are recorded.  Some workers  have fpmad an increase" in the latent period and a decrease  in the amplitude of 
components of the EP on the side of the lesion [2, 10, 12-14]. In the opinion of other workers ,  the amplitude 
of the response  in homonymous hemianopia may be either lower or  higher on the side of the lesion, with 
ill-defined changes in the latent period [3, 6, 11]. 

This paper  descr ibes  an attempt to discover  the relationship between changes in EPs and dis tur-  
bances of the flow of afferent impulses into the cortex when blocked at different levels.  

EXPERIMENTAL METHOD 

EPs to photic st imulation were  investigated in the occipital cortex of 28 patients with homonymous 
hemianopia. In 21 patients examination of the visual fields revealed complete and, in cer tain patients, in-  
complete homonymous hemianopia. The visual acuity was 1 in both eyes in 12 patients,  f rom 0.4 to 0.9 in 
nine patients,  and reduced to 0.2-0.02 in one or both eyes in only seven patients. On the basis of observa-  
tions at operation and the resul ts  of contrast  methods of investigation the level of the lesion in the optic 
pathway was established. Changes in the visuM fields of 16 patients were due to tumors ,  in five patients 
to t rauma,  in four patients to vascular  lesions,  and in three to inf lammatory d isorders .  The EPs were r e - ,  
corded by a monopolar method on the "Medicor" 8-channel eleetroencephalog-raph. EPs were recorded  and 
analyzed simultaneously at two symmet r i ca l  points of the occipital cortex (O l and O2aecording to the In ter -  
national 10-20% scheme).  Flashes were applied to the open eyes f rom a "Medicor" photosimulator  at in- 
te rvals  of 2 see. The duration of the flashes was 10 msec and their  intensity 0.045 J / f lash.  The lamp was 
placed 30 cm f rom the subject ' s  eyes. EPs  were isolated with the aid of the "Ritm" analogue-to-digi tal  in- 
s t rument ,  designed by the Compute rHesea rch  Institute (NIIschetMASh) by the synchronous accumulation 
method. In each se r ies  30 responses  were aggregated. 
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Fig. 1. EPs of occipital  cor tex  in patients 
with homonymous hemianopia:  I) incomplete 
homonymous hemianopia; II) complete homony- 
mous hemianopia with lesion of optic t rac t ;  
0 2 -A  2 r ight ,  0 1 - A  1 left  occipital  region; a, b, 
c) different patients.  Deafferented occipital  
region marked by as ter i sk .  
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Fig. 2. EPs  in patients with complete homony- 
incus hemianopia due to a lesion spreading to 
the occipital lobe: a, b, c, d, e) different patients.  
Remainder  of legend as in Fig. 1. 

E X P E R I M E N T A L  R E S U L T S  

Tests on healthy subjects showed that the configuration and also the amplitude and tempora l  pa ram-  
e te rs  of components of the EPs to photic st imulation var ied considerably in different  parts  of the cor tex  
f rom one subject  to another [1, 4, 5, 7, 9]. However,  at symmet r i ca l  points of the cor tex  EPs were  r e -  
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Fig. 3. EPs in patients with complete 
homonymous hemianopia due to a lesion 
of the optic radiation. Legend as in 
Fig. 2. 

corded with no significant differences between the two hem- 
ispheres [1, 10, 11, 12, 14]. During the investigation of pa-  
tients with homonymous hemianopia, it was therefore  decided 
to compare  the pa rame te r s  of the EPs in the "healthy" and 
the deafferented occipital cortex. Analysis  of the EPs in this 
investigation in patients with homonymous hemianopia showed 
great  var iabi l i ty  of the shape and of the temporal  and ampli-  
tude pa rame te r s  of the response  (Figs. 1-3), just as in healthy 
subjects.  By contras t  with normal ,  however, the responses  
in the patients with homonymous hemianopia in most cases 
(21 patients) exhibited asymmet ry .  Distinct a s y m m e t r y  of the 
EPs was observed in cases  of complete homonymous hemian-  
opia r ega rd le s s  of the level of the block to the visual im-  
pulses.  P rese rva t ion  of even a small  a rea  of the visual field 
on the side of the hemianopia was sufficient to make the EPs 
equal in the "healthy" and deafferented occipital cortex. EEGs 
and EPs of the occipital cor tex of three patients with incom- 
plete homonymous hemianopia,  whose EEGs were  cha rac t e r -  
ized by mild general  ce rebra l  changes,  are i l lustrated in Fig. 
1: 1. Distinct a s y m m e t r y  of the EEG with respec t  to the ~ -  
rhy thm combined with low-amplitude A-act ivi ty on the side 
of the lesion was observed in only one patient. (Fig. 1: I, c). 

With a different fo rm of manifestation, the EPs  reg i s te red  without distinct a s y m m e t r y  as to hemispheres .  
This pertains to both the late (Fig. 1, I, a, b) and ear ly  (with a latent period up to 100 msec; Fig. 1, I, c) 
components of the response.  

In patients with complete homonymous hemianopia the EPs in the occipital cortex were  asymmet r ica l  
in charac te r ,  to an amount that depended on the level of the block to the visual impulses. Absence of the 
EP, a decrease  in the amplitude of its components or of the response  as a whole, and an increase in the 
latent period on the side o f l e s ionwere  found in patients with hemianopia due to a lesion of the optic t rac t  (three 
patients) and when the pathological p rocess  spread to the occipital lobe (eight patients). The E EGs and EPs of 
three  patients with t rac t  hemianopia a re  given in Fig. 1: tI. No marked a s y m m e t r y  is ob served in the EEGs of 
the occipital cortex,  whereas  the EPs are obviously different at symmet r ica l  points. In the deafferented 
hemisphere  ei ther  no EP is r ecorded  (Fig. 1: lIa), or the ea r ly  components of the response  are  absent 
(Fic. 1: IIb, c). In one patient (Fig. 1: IIb)the amplitude of the later  waves of the response also was reduced. 

In patients with a local  brain  lesion spreading to the occipital lobe distinct a s y m m e t r y  of the E P s  also 
was observed even if no c lear  difference was present  on the EEG (Fig. 2a, b). The repsonse  was either ab- 
sent (Fig. 2a) in the affected hemisphere ,  the amplitudes of all components of the EP were  reduced (Fig. 2b, 
c), or the ear ly  waves of the EP were  absent (Fig. 2d, e). 

In patients with homonymous hemianopia due principal ly to a lesion of the optic radiation (10 patients) 
the changes in the EP on the side of the pathological process  were  inconsistent.  EEGs and EPs recorded  
f rom the occipital cor tex of patients with a lesion of the optic pathway at the level of the optic radiation are 
given in Fig. 3. Although severe  pathological changes inthe E E G w a v e s w e r e  absent in all these patients on 
the side of the lesion, the EPs on the affected side var ied in appearance.  Reduction of the response  or ab- 
sence of its ear ly  waves was observed in two patients in the deafferented occipital region (Fig. 3a, b). In 
the other three patients the response  was c lear ly  visible on the side of the lesion,  whereas in the "healthy" 
hemisphere  it was lower in amplitude (Fig. 3d) or absent (Fig. 3c, e). In these patients in response  to pho- 
tic stimulation regu la r  activity with a frequency of 8-10 Hz was recorded.  The appearance of this regular  
activity in the affected and sound hemispheres  was observed chiefly in patients with a lesion involving the 
mediobasal zones of the temporal  lobe. 

The investigation of EPs to photic st imulation in patients with homonymous hemianopia thus demon- 
s t ra ted  great  variabil i ty in the shape of the EPs and also in the temporal  and amplitude pa ramete r s  of the 
response.  The responses  were  a symmet r i ca l  in the occipital regions of the cor tex of these patients only 
if 'homonymous hemianopia was complete.  Reduction of the EPs on the side of the lesion was observed in 
patients with hemianopia due to a lesion of the optic t rac t  and if the pathological process  spread to the oc-  
cipital lobe. No direct  cor re la t ion  was found between reduction of any par t icu lar  wave of the response  and 
the presence  of homonymous hemianopia in the patient. In local lesions, predominantly in the mediobasal 
zones of the temporal  lobe, inha l f  of the cases  the EP was more  c lear ly  defined on the side of the lesion and 
it was accompanied by the appearance of regular  activity in both hemispheres  with a frequency of 8-10 Hz. 
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