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Tests of word and face processing were given to patients with complex partial 
epilepsy focussed on the left or right temporal lobe, and to non-epileptic control 
subjects. The left TLE group showed the greatest impairment on object naming 
and on reading tests, but the right TLE group also showed a lesser impairment 
relative to the normal control subjects OIl both tests. The right TLE group was 
selectively impaired on distinguishing famous from non-famous faces while the 
left TLE group was impaired at naming famous faces they had successfully 
recognized as familiar. There was no significant difference between the three 
groups on recognition memory for words. The implications of the results for 
theories of the role of the temporal lobes in word and face processing, and the 
possible neural mechanisms responsible for the deficits in TLE patients, are 
discussed. 

Introduction 

Surgical removal of temporal lobe structures has long been known to have 
consequences for cognitive performance which differ according to whether 
the left or right temporal lobe has been excised. Left temporal lobectomy 
impairs performance on verbal memory tasks, while right temporal lobec
tomy has been shown to impair complex visuo-spatial memory (e.g. Milner, 
1958; Petrides and Milner, 1982). Memory impairments of this sort are 
commonly assumed to be a consequence of damage to the hippocampal 
complexes of the left or right hemispheres, but deficits following anterior 
temporal lobectomy are not restricted to tasks involving long-term recogni
tion or recall memory. For example, left anterior temporal lobectomy has 
been shown to affect the perception of dichotically presented nonsense 
syllables (Berlin et al., 1972), while right anterior temporal lobectomy affects 
the ability to report the number of dots in briefly presented dot patterns 
(Kimura, 1963). Such results suggest cortical as well as subcortical impair
ments in temporal lobe epilepsy. 

Several other studies have reported significant differences between left 
and right temporal lobe epilepsy (TLE) patients who have not undergone 
temporal lobectomy. Fedio and Mirsky (1969) compared the performance 
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of left TLE, right TLE and "centrencephalic" (generalized seizure) children 
aged 6 to 14 years and non-epileptic control subjects on a range of verbal 
and nonverbal tasks. The left TLE group were impaired on the learning and 
recall of word lists while the right TLE group were impaired on recall of 
random designs and the complex Rey-Osterrieth figure. Selective impair
ment on tests of verbal memory in patients with left TLE or visuo-spatial 
memory in patients with right TLE have since been reported in a number of 
studies (e.g. Lavadas et al., 1979; Mayeux et al., 1980; Mungas et al., 1985; 
Hermann et al., 1987). 

The present study compares the performance of two groups of patients 
with left and right temporal lobe epilepsy with that of matched non
epileptic control subjects on four tests of verbal processing and two tests of 
face recognition. The verbal processing tasks were tests of grammatical 
(syntactic) processing, object name retrieval, word reading and recognition 
memory for words. Impairments of confrontation naming in left TLE 
patients have previously been reported by Mayeux et al. (1980), but 
impairments of syntactic processing have not, to the best of our knowledge, 
been reported. 

The present study also investigated aspects of the recognition offamiliar 
faces. As far as we are aware, face processing deficits have not been 
reported in temporal lobe epilepsy patients. The right hemisphere of the 
human brain appears to be the more specialized for many aspects face 
processing, though the capacity to put names to faces may be part of the left 
hemisphere's verbal ability (H. Ellis, 1983; Rhodes, 1986; Warrington and 
James, 1967). The prediction for the present study was that patients with 
right TLE might show a deficit in recognizing famous faces as familiar, 
while patients with left TLE might show a deficit in naming famous faces 
that would be associated with impairments on other verbal processing tasks. 

Method 

Subjects 

The two patient groups and the non-epileptic control group each comprised 
17 subjects (eight male, nine female) matched on age (left TLE group mean 
age 35'5, s.d.= 12'3, range 18-53; right TLE group mean age 31'1, 
s.d. = 12'4, range 17--54; non-epileptic controls mean age 33'4, s.d. = 14'5, 
range 22-60) and educational level. For the TLE patients, assignment to left 
or right temporal lobe focus group was on the basis of repeated 8-channel 
EEG recordings. The mean duration of epilepsy for the left TLE group was 
11·8 years (range 2-40 years); the mean duration for the right TLE group 
was 15·4 years (range 0·75-40 years). 

Tests 

Graded Naming Test (McKenna and Warrington, 1983). The subject is 
required to name 30 object pictures of progressively increasing difficulty. 
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National Adult Reading Test (NART) (Nelson, 1982). The subject is asked to 
read aloud 50 relatively uncommon words with irregular spellings (e.g. 
placebo; zealot). 

Test for the Reception of Grammar (TROG) (Bishop, 1982). Subjects were 
administered part of a sentence-picture matching test which assesses syntac
tic knowledge, requiring an appreciation of such things as the distinction 
between active and passive sentences. 

Warrington Recognition Memory Test: Words (Warrington, 1984). The subject 
is shown a sequence of 50 common four- to six-letter words for 3 sec each 
and is asked to rate each word as "pleasant" or "unpleasant". The subject is 
then shown 50 pairs of words and is asked to choose which member of each 
pair was in the memory set. 

Warrington Recognition Memory Test: Faces (Warrington, 1984). The subject 
is shown a sequence of 50 unfamiliar faces for 3 sec each and is asked to rate 
each face as "pleasant" or "unpleasant". The subject is then shown 50 pairs 
of words and is asked to choose which member of each pair was in the 
memory set. 

Faces line-up. In this test the subject is shown a sequence of 40 faces (20 
famous, 20 unknown in a random order). The subject is required first to say 
whether each face is familiar or unfamiliar. If familiar, the subject is asked 
what the famous person does (politician, film star, etc) and what his/her 
name is. This provides scores out of 40 on judgement offamiliarity and out 
of 20 for providing the occupation and name for the famous faces. 

Results 

Analysis of variance was used to evaluate the significance of the overall 
effect of subject group on each measure. Where a significant effect was 
found, the Newman-Keuls post-hoc test was used to make pairwise compari
sons between the groups. The means for each subject group on each test are 
shown in Table 1. 

Graded Naming Test. The overall effect of groups was significant (F = 20'56, 
df= 2,48,p< 0'001). Post-hoc Newman-Keuis tests (p < 0'05) showed that the 
control group performed significantly better than both the left and the right 
TLE groups, but that the left TLE group was significantly worse than the 
right TLE group on object naming. 

National Adult Reading Test. One of the left TLE group refused to attempt 
this test. An unequal cells analysis of variance found a significant effect of 
subject group (F=7'3l, df=2,47, p<O·OI). Post-hoc Newman-Keuls tests 
(p<0'05) showed that the control group performed significantly better than 
both the left and the right TLE groups, but that the left TLE group was 
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TABLE 1. Mean scores for left and right temporal lobe epilepsy patients and non-epileptic control subjects 
on tests of word and face processing 

Graded Naming Test 
(max. score = 30) 

New Adult Reading Test (NART) 
(max. score = 50) 

Test for the Reception of Grammar 
(TROG) 
(max. score = 13) 

Warrington Recognition Memory Test 
(Words) 
(max. score = 50) 

Warrington Recognition Memory Test 
(Faces) 
(max. score = 50) 

FACES LINE-UP 
(a) familiarity decision 
(max. score = 40) 

(b) occupation decision 
(max. score = 20) 

(c) naming 
(max. score = 20) 

Left temporal 
lobe epilepsy 

14'95 

26·81 

10·35 

45·71 

41'82 

37'88 

17·88 

13'82 

Right temporal Controls 
lobe epilepsy 

18'57 24-06 

29'76 37'12 

10·71 12·35 

45·76 46·65 

41·76 45·47 

35'82 38·00 

18·42 19·62 

16'59 18'18 

significantly worse than the right TLE group on reading relatively uncom
mon words with irregular spellings. 

Testfor the Reception of Grammar. The overall effect of groups was significant 
(F=5'19, df=2,48, p<O·OOl). Post-hoc Newman-Keuls tests (p<0'05) 
showed that the left and right TLE groups both performed worse than the 
control subjects. Although the direction of the difference between the means 
of the two TLE groups is in the predicted direction of worse performance by 
the left TLE group, the difference on syntactic performance was not 
significant. 

Warrington Recognition Memory Test: Words. There was no significant dif
ference between the three groups on recognition memory for words. 

Warrington Recognition Memory Test: Faces. The overall effect of groups was 
significant (F=5'18, df=2,48, p<O·OOl). Post-hoc Newman-Keuls tests 
(p < 0'05) showed that the left and right TLE groups both performed worse 
than the control subjects, but that the two TLE groups did not differ 
significantly on recognition memory for unfamiliar faces. 



PROCESSING OF WORDS AND FACES IN EPILEPSY 125 

Faces line-up. The familiarity decision component of the faces line-up 
requires subjects to discriminate 20 famous from 20 unfamiliar faces. The 
effect of groups on familiarity decision accuracy was significant (F = 4'02, 
df=2,48,p<0·05). Post hoc Newman-Keuls tests showed that the right TLE 
group performed significantly worse than both the left TLE group and the 
control group who did not differ significantly on familiarity decision 
accuracy. 

The occupation decision component of the faces line-up requires subjects 
to state the occupation of those people whose faces are recognized as 
familiar. The effect of subject groups on this component of the line-up was 
not significant (F= 1'83, df=2,48, n.s.). 

Finally, the naming component of the line-up requires subjects to name 
those people whose faces are recognized as familiar. The effect of subject 
groups on this component of the line-up was significant (F= 7·19, df= 2,48, 
p<0·005). Post-hoc Newman-Keuls tests (p<0'05) showed that the left TLE 
group performed significantly worse than both the right TLE group and the 
Control group who did not differ significantly on naming familiar faces. 

Discussion 

The left TLE group performed worse than both the right TLE group and 
the control group on the Graded Naming Test, the National Adult Reading 
Test and on naming of famous faces. In contrast, the right TLE group 
performed significantly worse than the left TLE group and the controls on 
the familiarity decision component of the faces line-up. This pattern is 
broadly as predicted. 

On the Test for the Reception of Grammar, the two TLE groups did not 
differ significantly, though the trend was in the direction of worse perform
ance by the left TLE group. The Warrington Recognition Memory Test for 
words did not reveal a difference between TLE patients and controls. This 
may reflect an insensitivity of the test to the levels of impairment displayed 
by patients with stable TLE. We note, however, that normal performance in 
TLE patients on tests of verbal recognition memory has also been reported 
by Hermann et al. (1987). Verbal memory deficits in left-sided TLE are 
clearest where the task involves a retrieval or recall component, and it is 
possible that focal temporal lobe epilepsy has more of an effect on retrieval 
of information from memory than on recognition memory performance. 
The left and right TLE groups were both equally impaired on the 
Warrington Recognition Memory Test for faces. Milner (1968) found an 
impairment of recognition memory for unfamiliar faces in right as com
pared with left temporal lobectomy patients, though the lack of a normal 
control group in that study means that we cannot tell whether the 
performance of the left temporal lobectomy group was fully normal. The 
failure to find a difference between left and right TLE groups on recognition 
memory for faces in the present study may again reflect a relative insensitiv
ity of the test to the degrees of impairment shown by patients with TLE. 

The pattern of results on the Faces Line-up test was as predicted. The 
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right TLE group were significantly impaired on the familiarity decision 
component of the line-up, with the left TLE group performing at normal 
levels. Inspection of the data suggested that the deficit was primarily due to 
the right TLE patients claiming to recognize some of the non-famous faces 
(false positive errors) rather than failing to recognize the famous faces as 
familiar. The mean familiarity decision scores for correct positive responses 
to famous faces were right TLE 19·2, left TLE 19·6, controls 19·8, while the 
mean scores for the non-famous faces were right TLE 16·6, left TLE 18·6, 
controls 17·8. This pattern is different from that shown by the right 
temporal lobectomy patient KS reported by A. Ellis et al. (1989) who made 
virtually no false positive errors to non-famous faces but failed to recognize 
many famous faces as familiar. While this difference remains to be 
explained, the importance of the right temporal lobe in recognizing familiar 
faces is further substantiated by the results of the present study. 

No difference was observed between the groups on the provision of 
occupation information for the famous faces, but then there is as yet no firm 
evidence that semantic information about familiar people is lateralized 
(Ellis, 1983). On the name retrieval component of the faces line-up a 
crossover was observed such that the left TLE group were now impaired 
relative to the right TLE group and the controls who did not differ. This 
result echoes the findings of Warrington and James (1967) with temporal 
lobectomy patients where the right temporal lobectomy group made more 
identification errors to famous faces and the left group more naming errors. 

Neurophysiological and neuropathological studies of TLE suggest 
several possible mechanisms that may account for the cognitive impairments 
observed in patients with TLE. Such patients do not form a homogeneous 
group as far as the aetiology of the epilepsy is concerned (Bruton, 1988). 
TLE has been shown to be associated with cell loss in the hippocampal 
formation, especially (but not exclusively) in patients with early onset 
seizures (Dam, 1980; Sagar and Oxbury, 1987). Although cell loss in the 
hippocampal formation might account for impaired verbal or visuo-spatial 
memory performance in TLE patients, tasks such as naming pictures, 
reading aloud irregular words and processing the syntax of sentences do not 
appear to depend upon the hippocampal formation and have not been 
reported as being impaired in amnesic patients with hippocampal damage. 
The pattern of results obtained in the present study points towards impaired 
cortical functioning in at least some patients with TLE. 

For certain patients with TLE the epileptogenic focus may be a cortical 
lesion (Bruton, 1988). It is also possible that loss of cell numbers is not 
confined to the hippocampal formation but may extend to cortical areas 
(Falconer et al., 1964). There are, however, other possible explanations for 
cortical deficits in TLE. Subclinical electrical seizures may be associated in 
some patients with frequent but transient cognitive impairment (TCI). 
Such transient impairments have been shown to depend on the lateralization 
of the discharge (Binnie et al., 1987). It is possible that frequent TCIs 
throughout the life of an epileptic patient could retard normal cognitive 
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development, or alternatively that some errors in the testing session occurred 
during such subclinical seizures. 

Another possible explanation for impaired cortical functioning in TLE 
patients comes from research employing the technique of xenon enhanced 
X-ray computed tomography (XeCT). Such research has shown that 
interictal blood flow to the epileptogenic lobe may be reduced by up to 30% 
compared with the unaffected side (Fish et at., 1987). Reductions of that 
extent are very likely to cause suboptimal performance on cognitive tasks 
that rely on the affected cortical areas. Further work will be necessary before 
the relative contributions of these various factors can be teased apart. 

The results of the present study suggest that the effects offocal TLE may 
be maximal on the side of the focus but may not be entirely limited to that 
side. The right TLE group performed as well as the non-epileptic controls on 
famous face naming, but worse than the controls on the other language tests. 
This pattern may be a result of secondary generalization of seizures causing 
damage to the contralateral hemisphere, though Valmier et at. (1987) have 
also shown reduced blood flow in areas contralateral to the epileptogenic 
focus as compared with the corresponding areas of the brains of non
epileptic controls. 
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