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This study was conducted on 40 patients suffering from idiopathic epilepsy, 
20 control subjects and 25 non - epileptic siblings of the studied epileptic pa- 
tients. The subjects were chosen from both sexes, their ages ranging from 15-35 
years. Half of the patients were already receiving anti-epileptic treatment and 
the other half were untreated. The patients were submitted to  clinical evaluation 
and EEG studying. Psychometric testing was carried out to all subjects. The un- 
treated patients were tested twice, before and after one month of antiepileptic 
drug administration by either carbanlazepine (CBZ) o r  sodium valproate (VPA), 
as  monotherapy. Blood samples were taken from patients a t  VPA in both treated 
and untreated patients after drug administration. The battery of psychometric 
tests used in the study included M'echslcr Memory Scale (WMS), test of similari- 
ties, visual retention test (Benton test A and C), con~plex key test and maze test. 
The study showed impairment in cognitive functions in both treated and untreat- 
ed epileptic patients. CBZ administration for one month in a dose of 15 mg/kg/ 
day led to impairment of attention, concentration and spatial scanning. VPA ad- 
ministration for one month in a dose of 30 mgntglday led to  impairment of mem- 
ory, attention, concentration and spatial scanning. Patients with earlier age of 
onset of epilepsy showed more deterioration of memory than those with later age 
onset. Patients with higher frequency of fits have more deterioration of memory 
and abstract thinking than those with lower frequency. Patients with mixed sei- 
zures had more deterioration of memory than those with generalized or  partial 
seizures. 

(Egypt-J. Psychiat., 1997,20: 57-73). 

Introduction 
It has recently become clear that the 

majority of patients with epilepsy can 
have their seizures managed successful- 
1 f. However, there remains a proportion 
cf patients who fail to achieve adequate 
seizure control with modem anticonvul- 
sant treatments using serum level moni- 
txing and all of the advances or recent 
txhnology. Furthermore, there is a sig- 
nificant number of patients, either with 
c~r without continuing seizures, who suf- 
fer from the neurological and psychoso- 
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cia1 consequences of having epilepsy. 
Important amongst these are cognitive 
complications. 

Although it is hundred years ago that 
Gowers first paid attention to the prob- 
lem of memory disturbance in epilepsy, 
it is only within the last twenty years 
that the matter has been dealt with a sci- 
entific way (Pedersen and Dam, 1986). 

In recent years, much work has been 
carried out on the influence of seizure 
type and epilepsy treatment variables on 
cognitive function and the fact that pa- 
tients with epilepsy may suffer from 
cognitive disruption has became accept- 
ed. Also, the possible adverse effects of 
antiepileptic drugs (AEDs) on memory, 
ability to think and other cognitive func- 
tions have received much attention 
(Evans and Gualtieri, 1985, Reynolds 
and Trimble, 1985; Trimble, 1987; Vin- 
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ing, 1987 and Dodrill, 1988). 
Possible influential factors art: postu- 

lated including patient age, duration, fre- 
quency, aetiology and type of seizures, 
hereditary factors, psychosocial issues 
and antiepileptic drug (AED) therapy. 
Whereas many of these factors are be- 
yond the physician's control, AED ther- 
apy is one element that can be addressed 
in treatment decisions by recognizing 
the potential cognitive effects of particu- 
lar AEDs. 

Tbe aim of the present work is to de- 
tect changes in cognitive functions w- 
curring in patients with idiopathic epi- 
lepsy. Also the study aims at the 
evaluation of effects of antiepileptic 
drugs, particularly carhamazepine and 
sodium valproate on cognitive functions 
of epileptic patients, and whether the as- 
sumed changes occurring in cognitive 
functions are due to epilepsy, antiepilep- 
tic drugs, or both. Lastly, the study aims 
at finding the relationship between sei- 
zure variables, (e.g., age at onset, dura- 
tion of epilepsy, frequency of fits, sei- 
zure pattern and EEG findings), and 
changes in cognitive functions. 

Subjects and Method 
The subjects of the present work is 

formed of 40 patients suffering from idi- 
opathic epilepsy (epileptic seizures with 
no identifiable cause), whatever its pat- 
tern attending the Outpatient Clinic of 
Sohag University Hospital. The study 
also included 25 nonepileptic siblings of 
the studied epileptic patients and 20 con- 
trol subjects who were nonepileptic and 
had no epileptic siblings. 

Patients and subjects included in the 
present study (hoth males or females) 
had their age ranged between 15 and 35 
years. This age range excluded patients 
below 15 years who are presumably un- 
able to deal with some of the chosen 
psychometric tests. Moreover, the effect 

of aging has been abolished by the ex- 
clusion of patient.. aged more than 35 
years. The patients were classified into 
two groups. The fust group (treated 
group) included 20 patients who were al- 
ready receiving antiepileptic drugs 
(AEDs). Half of them (10 patients) have 
been receiving carbamazepine (CBZ) 
and the other half (10 patients) have 
been receiving sodium valproate (VPA), 
either as monotherapy or in combination 
with other AEDs. The second group of 
patients (untreated group) included 20 
patients who had never received AEDs 
before the start of the present study. 

The patients were submitted to the 
following: 

1- Clinical evaluation: 
This included history taking, espe- 

cially hat concerning the fils, such as 
age at onset, pattern of seizures, average 
frequency of fits, history of status epi- 
lepticus, eic. In addition, a detailed his- 
tory about AEDs therapy in the treated 
group was inquired ahout. 

Complete general and neurological 
examinations were canied out with the 
exclusion of patients having a history 
and 1 or signs suggestive of secondary 
(symptomatic) epilepsy. 

2- Electroencephalography (EEG). 
3- Blood sampling for measurement 

of serum levels of AEDs (CBZ and 
VPA). 

4- Psychometric testing: 
Both patients, siblings and control 

subjects were submitted to psychometric 
testi,ng. The treated patients were tested 
once with siiultaneous blood sampling. 
Untreated patients were tested twice. 
The fust testing was carried out before 
any antiepileptic drugs had been taken, 
then half of them (10 patients) were giv- 
en conventional CBZ tablets in a dose of 
15 mglkglday and the other half (10 pa- 
tients) were given VPA tablets in a dose 
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ot 30 mg 1 Irdday. After one month, !he 
twenty patients were psychometrically 
tes ed again with simultaneous blood 
s a ~  ~pling for meacurement of serum icv- 
el of CBZ and VPA. 

Thc battery of psychometrtc rests 
us€ d in the present study con4sted of 5 
tests: 

1- Wechsler Memory Scale (WhIS) 
(U echsler, 1945). This scale con\ist\ of 
sewn subtests. At the end of the scale, 
mtmory quotient (MQ) can be calculat- 
ed 

2- Test of similarities (Anastnsi. 
1976). 

3- Benton visud retention test (forms 
A a C). 

4- Cxnplex key test (El- Behxy, in 
prvs). 

5- Maze test (Batlary and Abd El- 
Rilhim, 1985). 

Results 
The results obtained by studying 40 

pz tients compared with the 20 control 
subjects and 25 non - epileptic sibs of 
t,he studied epileptic patients are demon- 
st-ated in the following tables. 

Table (1) shows that nonepileptic 
sibs and control subjects are superior to 
epileptic patients in all psychanetric 
tests and that superiority is statistically 
significant in all tests. 

Table (2) shows that control sub.jects 
are significantly superior to both treated 
and unueated patients in all psychomet- 
ric tests. 

Table (3) shows that psychometric 
p~rfomance of nonepileptic sibs is sig- 
nificantly better than that of treated and 
untreated patients in all psychanetric 
tests. 

Table (4) shows that the superiority 
cf untreated patients over treated pa- 

tients is staiistically significant in three 
psychomcuic tests only. 

Table ( 5 )  shows that after adminis- 
tration of CBZ for one month, there was 
a deterioration in results of some psy- 
chometric tests and improvement in oth- 
ers. However the changes were statisti- 
cally significant in two tests only; 
namely, complex key test and marc test, 
showing deterioration after treatment. 

Table (6) shows that the rclalion be- 
tween changes in psychometric perfor- 
mance that occurred after treatment 
(whether improvement or deterioration) 
and serum level of CBZ at the time of 
testing, differed from one test to another. 
However, this correlation was statistical- 
ly significant in two tests only. These 
are the complex key test and the maze 
test in which the correlation coefficient 
was positive, which indicates that as the 
serum level of CBZ increases the deteri- 
orating effects within results of these 
tests increase and vice versa. 

Table (7) shows that after adminis- 
tration of VPA for one month, the deteri- 
oration has occurred in all tests, except 
in one subtest of Wechsler memory 
scale (personal and current information), 
which showed a statistically insignifi- 
cant improvement. The deterioration 
was statistically significant in most of 
the other tests. 

Table (8) demonstrates the positive 
correlation between the deterioration 
which has occurred after VPA adminis- 
tration and serum level of the drug. This 
positive correlation was statistically sig- 
nificant only in memory quotient, two 
subtests of Wechsler memory scale (or- 
ientation and digit span) and in Benton 
(A) test. This means that, as serum VPA 
increases, the deteriorating effects with- 
in these tests increase and vice versa. In 
other tests, the positive correlation was 
statistically insignificant. Table (9) 
shows the statistically significant superi- 
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ority of patients receiving monotherapy 
over those receiving p1yther;ipy of 
AEDs in MQ. In other tests. the results 
were statistically insignificant. 

Table (10) shows that the correlation 
between age at onset of epilepsy in un- 
treated patients and psychometric perfor- 
mance is positive in most of the tests. 
However, this positive correlation waq 
statistically sjgnificant only in one 
subtest of WMS (personal auld current 
information) and in MQ. 

Table (11) shows the negattve corre- 
lation between duration of epilepsy in 
untreated patients and psychometric p r -  
formance in all tests except one subtest 
of WMS. This negative correlation w a  
statistically significant in two subtests of 
WMS only, i.e., increased duration of 
epilepsy was associated with impaired 
psychometric performance. 

Table (12) demonstrates the correla- 
tion between average interval hetween 
fits and psychometric perfonnance in all 
patients, whether treated or untreated. In 
treated patients, the correlation is p s i -  
tive in all tests and is statistically signifi- 
cant in all tests except 3 subtests of 
WMS. In untreated patients. the correla- 
tion is positive in all tests except Benton 
(C), in which the correlation is signifi- 
cantly negative. The positive correlation 
in other tests is statistically significant 
except in complex key tests, maze test 
and 4 subtests of WMS. Studying all pa- 
tients (whether treated or untreated) as 
one group showed that the correlation is 
positive in all tests, except the Benton 
(C) in which the correlation ww insignif- 
icantly negative. The positive correlation 
in other tests is statistically significant 
except in maze test and one subtest of 
VlrMS. 

The comparison between general- 
ized, partial and mixed seizures is shown 
in Table (13). The results indicate that 
the lowest score is associated with mixed 

seizures in all tests and that patients with 
partial seizures are superior to those 
wih generalized seizures in all tests ex- 
cept in visual reprotluction where pa- 
tients with generalized epilcpay are su- 
perior. The results are statistically 
significant in some subtests of WMS ad 
in MQ, while are not significant in other 
tests. 

Table (14) shows the statistically in- 
significant difference between different 
EEG patterns, as regards psychometric 
perfonnance in all tests. 

Discussion 
Results of the present study showed 

that epileptic patients have statistically 
significant lower levels of performance 
in psychometric tests compared with 
control subjects and nonepileptic sibs 
(Table 1-3). These lower levels of per- 
formance were in all studied psychomet- 
ric tests which represent memory, ab- 
stract thinking, visual perception, visual 
memory, visuoconstructive abilities, at- 
tention, concentration and spatial scan- 
ning. These results come in agreement 
with most of the previous studies start- 
ing from those of Maudsley (1974); Wil- 
liam Gowers (1881) till Hermann et al. 
(1987). 

In our study, although lower level of 
performance was manifest in both pa- 
tients who were already receiving AEDs 
for long periods and those who had nev- 
er received AEDs before. The treated 
patients showed more impairment of 
performance than untreated patients. 
This impairment was statistically signifi- 
cant in tests representing visual memory, 
attention, concentration and spatii scan- 
ning (Table 4). 

This denotes an additional impairing 
effect accompanying the chronic adrnin- 
istration of AEDs regardless of their 
types and doses. Nevertheless, AEDs ad- 
miration is not the only parameter that 
differentiates between these two groups 
of patients (treated and untreated), but 
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Table 1 
Comparison between Epileptic Patients, non-Epileptic Sihs and Control 

Subjects as Regards PsychometricPerforrnance (Mean + SD) 

- 
Control Sibs Patients P 

Psychometric Tests 

- 
1 - Wechsler memory scale (WMS) 

- Personal & current inf. 
- Orientation 
- Mental control 
- Logical memory 
- Digit span 
- Visual reproduction 
- Associate learning 
- Memory quotient (MQ) 

(n= 20) (n= 25) (n= 40) value 

2- Similarities 11.75Q.42 14.16G.67 7.80k3.70 <0.001 

3- Visual retention test (Benton) 
- Administration (A) 7.40&.99 7.88+1.05 4.25~2.40 <0.001 
- Administration (C) 8.55~1.10 9.088.91 5.80~2.84 <0.001 

4- Complex key test 24.759 .SO 23.60k2.22 12.97g.84 <0.001 

5- Maze test 16.25Q.88 19.08+4.00 7.50~5.30 <0.001 

Table 2 
Comparison between Control Subjects, Untreated and Treated Patients 

as Regards Psychometric Performance (Mean SD) - 
Control Untreated Treated P 

Psychometric Tests (n= 20) (n= 20) (n= 20) value 

1 - Wechsler memory scale (WMS) 
- Personal & culrent inf. 
- Orientation 
- Mental control 
- Logical memory 
- Digit span 
- Visual reproduction 
- Associate learning 
- Memory quotient (MQ) 

2- Similarities 13.7522.42 8.20~3.61 7.450.78 <0.001 

3- Visual retention test (Benton) 
- Administration (A) 7.40+0.99 5.00+2.10 3.50k2.44 <0.001 
- Administration (C) 8.55+1.10 6.1522.87 5.45~2.84 <0.001 

4- Complex key test 

5- Maze test 16.2552.88 9.659.92 5.40~4.82 <0.001 - 
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Table 3 
Comparison between Ilntreated and Treated Patients with theii Own 

non-Epileptic Sibs as Regards Psychometric Performance (Mean k SD) 

Sibs Untreated Treated P 
(n= 20) (re 13) (n= 12) value 

I - Wecbskt memory w k  (WMS) - Personal & c m n t  inf. - Orientation - Mental control - Logical memory 
- Digit s p n  
- Visual repcluction 
- Associate learning 
- Memory quotient (MQ) 

2- Similarities 14.16d.67 854&28 8.089.60 <0.001 

3- Visual retention lest (Benton) - Administration (A) 7.88~1.05 5.31&1.70 3.58~227 <O.aOl 
- Administrolion (C) 9.Onlp.91 6.77g.W 5.75~256 <0.001 

Tabk 4 
Cornparbum between Untreated and Treated Patients as Regards 

Psychme~ric Pdonnence (Maan t SD) 

UntrePIed Trcalal P 
PIyclmmIric Tests 

( ~ 2 0 )  (11-20) value 

1-Wccbskrmemayscak(WMS) - Personal & narmt inf. 
--Qrien(atian - Mental control 
- Logical memory - Digit span 
- Visual repmduction 
- Associate learning 
- Manory quotient (MQ) 

3- Visual retention test (Benton) 
- Administration (A) 5.OOi2.10 3.50G.44 e0.05 - Administration (C) 6.1522.87 5.45Jt2.84 N S  

4- Complex key test 15.05H.22 10.90~5.8 4 - 0 5  

5- Maze test 9.65t4.92 5.40d.82 4 . 0 1  

62 Egypt. 1. Psychiat. 20: 1. January 1997 



Clinical and I'sychomctric Study irl Ilpilcpa) 

Tablc (5) 
Comparison hetwecn Psychometric I'crfonnance Prior to and one Month after 

Administration of Cru-banazepine to Untreated Patients (Mean3  SD) - 
I'sychometric Tests 

- 
1- Whechsler memory scale (WMS) 

- Personal Xr current inf. 
- Orientation 
- Mental Control 
- l.opicrr1 memory 
- Digit span 
- Visual reproduction 
- Associate learning 
- Memory quotienr (MQ) 

3- Visual retention test (Benton) 
- Administration (A) 
- Administration (C) 

4- Complex key test 

5- M;lze test 

Before 
treatment 

(n=lO) 

4.40 k0.51 
4.80+ 0.41 
1.60 + I  2 6  
7.60 j= 3.41 
7.70 + 3.47 
10.05 + 4.64 
73.4 k14.61 
8.40 + 4.30 

87.40 + 30 

5.10 + 2.73 
5.60 + 3.44 

15.40 + 5.4F 

13.10+ 5.3: 

After 
rca tmnt  

Value 

Table 6 
Correlation Coefficient (r) between Serum Levels (n=10) 

of Carbamazepine and Changes in Psychometric 
Performance after Drug Administration 

Psychometric Tests 
Correlation P 

Coefficient (r) value 

- 
1- Wechsler memory scale (WMS) 

- Personal & current inf. -0.1385 NS 
- Orientation 0.1385 NS 
- Mental control 0.0536 NS 
- L:g.ical memory -0.3566 NS 
- D ~ g t  span -0.2616 NS 
- Visual reproduction -0.147 NS 
- Associate leaning 0.4 177 NS 
- Memory quotient (MQ) -0.2907 NS 

3- Visual retention test (Benton) 0.1143 
- Administration (A) NS 
- Administration (C) 0.0321 NS 

4- Complex key test 0.5956 <0.0 1 

5- Maze test 0.8 138 <0.05 
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Table 7 
Comparison between Psychon~etric Performance Prior to a d  one Month after 

Administration of Sodium Valproate to Untreated Patients (Mean + SD) 

Psychometric Tests 
Before After 

treatment treatment P 

(n= 10) (n= 10) value 

1- Wechsler memory scale (WMS) 
- Personal & current inf. 
- Orientation 
- Mental control 
- Logical memory 
- Digit span 
- Visual reproduction 
- Associate learning 
- Memory quotient (MU) 

2- Similarities 

3- Visual retention test (Benton) 
- Administration (A) 4.90k1.37 3.70Jt1.42 <0.01 
- Administration (C) 6.7Ok2.2 1 6.30lt2.06 NS 

4- Complex key test 14.7k2.71 13.7k2.2 1 <0.01 

5- Maze test 7.10k 6..30&2.58 4 . 0 1  

Table 8 
Correlation Coefficient (r) between Serum Levels (n=10) 

of Sodium Valproate and Changes in Psychometric 
Perfonnance after Drug Administration 

Psychometric Tests 
Correlation P 

Coefficient (r) 

-- 
1- Wechsler memory scale (WMS) 

- Personal & cu~rent inf. 0.1460 NS 
- Orientation 0.7476 <0.01 
- Mental control 0.1334 . NS 
- Logical Inenlory 0.3662 NS 
- Digit span 0.579 1 <0.01 
- Visual reproduction 0.0703 NS 
- Associate learning 0.2822 NS 
- Memory quotient (MQ) 0.5571 <0.05 

2- Similarities 0.3680 NS 
L 

3- Visual retention test (Benton) 
- Administration (A) 0.693 1 4 . 0 5  
- Administration ((1) 0.1768 NS 

4- Complex key test 

5- Maze test 
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Table 9 
Comparison between Psychometric Perfonnance of 

Already Treated Group (Polytherapy Vs. Monotherapy) 
(Mean + SD) 

Polytherapy Monotherapy P 
Psychometric Tests (n= 9) (n=l 1) v d u e  

1 . Wechsler memory scale (WMS) 
- Personal & current inf. 
- Orientation 
- Mental control 
- Logical memory 
- Digit span 
- Visual reproduction 
- Associate learning 
- Memory quotient (MQ) 

2-  Similarities 6.22~3.56 8.45+3.80 NS 

3- Visual retention test (Benton) 
- Administration (A) 2.78k1.86 4.0!9+277 NS 
- Administration (C) 5.33k3.00 5.54+2.84 NS 

4- Complex key test 8.67i3.74 12.73+6.68 NS 

5- Maze test 6.22*4.60 4.73+5.10 NS 

Table 10 
Correlation Coefficient (r) hetween Age at Onset of  

Epilepsy and Psychometric Performance in Untreated 
Patients (n= 20) 

Psychometric Tests 

- 
1- Wecbsler memory scale (WMS) 

- Persod & current inf. 0.3868 <0.05 
- Orientation -0. 1898 NS - Mental control 0.0000 NS - Logical memory 0.0228 NS 
- Digit spcrn 0.3 142 NS 
- Vlsual replroduction 0.22% NS 

Associate k?ing 0.3647 NS 
- Memory quotrent (MQ) 0.408 1 4.05 

2- Similarities 0.1889 NS 

3- Visual retention test (Benton) - Administration (A) 0.3549 NS 
- Administration (C) -0.1469 NS 

4- Complex key test 0.1805 NS 

5- Maze test - -0.1 120 NS 
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Table 11 
Correlation Coefficient (r)  between Duration of Epilepsy and 

Psychometric Perfonn'mce in Untreated Patients (n=20) 

Psychometric Tests Correlation P 
Coefficient (r) 

1 - Wechsler memory scale (WMS) 
- Personal & current inf. 
- Orientation 
- Mental control 
- Logical memory 
- Digit span 
- Visual reproduction 
- Associate learning 
- Memory quotient (MQ) . 

2- Similarities 

3- Visual retention test (Benton) 
- Administration (A) 
- Administration (C)  

4- Complex key test 

5- Maze test 

Table 12 
Correlation Coefficient (r) between Psychometric Performance and 

Average Intervral between Fits in Epileptic Patients 

Psychometric Tests 

1- Wechsler memory scale (WMS) 
- Personal & current inf. 
- Orientation 
- Mental control 
- Logical memory 
- Digit span 
- Visual reproduction 
- Associate learning 
- Memory quotient (MQ) 

All patients 
(n= 40) 

Untreated 
(n= 20) 

- - 

Treated 
(n= 20) 

2- Similarities 0.5900*** 0.5970** 0.7232*** 

3- VisuaI retention test (Benton) 0.5216** 0.7671*** 
- Administration (A) 0.5037*** -0.3992* 0.6770** 
- Administration (C) -0.0436 

4- Complex key test 

5- Maze test 
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Table 13 
Comparison between DilYcrent Seizure Patterns a s  Regards 

Psychometric Pcrl'onnance (Mean i SD) 

Psychometric Tests 

- -- 

General izcd Partial 
(n= 30) (n= 3) 

Mixed 
(n= 7) 

P 
value 

1 - Wechf ler memory scale (WMS) 
- Personal 8r current inf. 
- Orientation 
- Mes tal control 
- Log ~ c a l  memory 
- Digit span 
- Visual reproduction 
- Asstxiate learning 
- Mernory quotient (MQ) 

2- Similarities 8 .30~3.77  9.67+1.15 5.00+2.45 NS 

3- Visual retention test (Benton) 
- Administration (A) 4.50+2.40 5.67+1.53 2.57+1.81 NS 
- Adnlinistration (C) 5 . 8 3 e . 7 8  8.00+1.73 4.71+3.20 NS 

4- Complex key test 13.33+5.28 16.33k6.03 10.00+5.32 NS 

5- Maze test 7.0724.87 13.3328.02 7.(K)+S. 10 NS 

Table 14 
Comparison between Different EEG of Epileptic Patients Patterns as 

Regards PsychometricPerfo~mance (Mean +SD) - 
Psychometric Tests 

Focal EEG Centercephalic Normal P 
(n= 2 1 ) (n= 13) EEG value 

(n= 6) 

1- Wechsler memory scale (WMS) 
- Personal & current inf. 4.62+0.59 
- Chientation 4.678.66 
- Mental control 1.14+1.01 
- Logical memory 6.832239 
- Digit span 8.2421.84 
- Visual reproduction 7.29k3.35 
- Associate learning 1059~3.96 
- E4en1ory quotient (MQ) 74.71 32 .98  

2- Sinilarities 8.629.44 6.619.13 7.67+3.14 NS 

3- Vi:iual retention test (Benton) 
- Administration (A) 4.81~2.48 3.54~2.29 3.83+1.94 N S 
- Administration (C) 6.38~2.65 46922.72 6.17+3.49 NS 

4- Complex key test 13.86~5.62 12.699.53 10.50+6.53 NS 

5- Maze test 8.48~5.7 1 5.77g.06 8.00+5.83 NS 
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there are other factors, the most impor- 
tant of which is the duration of the dis- 
ease, which is much longer in the treated 
group. Long duration of epilepsy may 
have an adverse effect on cognitive 
functions and the lower scores in the 
treated group may be attributed to this 
effect. On the other hand, the treated 
group had the advantage of having a 
lower frequency of fits than the untreat- 
ed group, which may be the reason why 
the results in some tests showed insignif- 
icant difference hetween the two groups. 
Therefore, the conclusion that the ob- 
tained results are due to chronic use of 
AEDs only is questionable. 

Regardless of the mentioned other 
variables (duration of epilepsy and fre- 
quency of fits), the obtained results have 
come into agreement with previous stud- 
ies, such as that of Brodie et al. (1987), 
who stated that the performance of the 
untreated group was statistically superi- 
or to that of the treated group for the 
same tasks. 

The results showed that CBZ pro- 
duce variable effects (Table 5). A statis- 
tically in-significant improvement oc- 
curred in tests measuring memory, 
abstract thinking, visual perception, vis- 
ual memory, and visuo-constructive 
abilities, while a significant deteriora- 
tion occurred in the tests measuring at- 
tention, concentration and spatial scm- 
ning. 

When these results are compared 
wilh those of previous studies, agree- 
ments with some studies and disagree- 
ments with others are found. For exam- 
ple, defects were found in attention and 
vigilance by Rodin et al. (:15)74), where- 
as Matchesi et al. (1980) found un- 
changed performance as regards these 
functions after CBZ administration. 
Thesp, same inwnsistencies were found 
with other functions. For example, mem- 
ory defects were found by Thompson et 
al. (1980) and Andrews et al. (1986), but 

were not detected in the comparable 
studies of Marchesi et a1 (1980) and But- 
lin et al. (1984). Other investigators re- 
ported improvement following CBZ ad- 
ministration, e.g., Rodin et al. (1974) 
reported improvement in attention and 
arousal; Dodrill and Tropin (1977) in 
vigilance; and Thompson and Timple 
(1980) in memory. 

The correlation between serum level 
of CBZ and its effect on cognitive func- 
tions has been studied (Table 6). Staristi- 
cally significant correlation coefficients 
were obtained in two tests only, those 
measuring attention, concentration and 
spatial scanning. In these two tests, in 
which CBZ presumably led to deteriora- 
tion, the correlation between serum level 
of the drug and this deterioration was 
positive. This means that whenever the 
serum level of CBZ rises, its associated 
deteriorating effect upon these function 
increases. The obtained results have 
come into agreement with some studies, 
e.g. Andrews et al. (1986), who obtained 
a negative correlation between serum 
level of CBZ and performance in a 
tracking task. 

Sodium valproate (VPA) produced 
impressive effects (Table 7). Its adrninis- 
tration was associated with statistically 
significant deterioration in tests measur- 
ing memory, visual memory, attention 
and concentration and spatial scanning. 
In other tests (measuring abstract think- 
ing, visual perception and visuo - con- 
structive abilities), these were insignifi- 
cantly deteriorated. 

In view of the previous studies on 
VPA, nearly the same controversy, as 
that mentioned with CBZ, has been 
found, but studies reporting improve- 
ment following VPA administration 
were much less. Somrnerbeck et al. 
(1977) found reduced psychomotor 
speed and inhibited visuospatial analytic 
and synthetic functions following VPA 
administration, whereas Sonnen et al. 
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(1977) found that VPA ha5 no psychial- 
ric efl'ect. Barnes and Bower (1975) not- 
ed that cognitive beneficial effects have 
been attributed to VPA administration. 

A positive correlation was obtained 
between deterioration that occurred fol- 
lowing VPA administration and its ser- 
um 1t:vel in all tests, but the correlation 
was statistically significant in tests repx- 
sentirig memory and visual memory only 
(Table 8). This means that a$ the serum 
level of VPA rises, an associated deterio- 
ratior~ increases. It is noteworthy that all 
serum level of the drugs within the thera- 
peuti: range. 

Comparing patients on polytherapy 
with those on monotherapy within the 
treated group showed that patients on 
monotherapy did better in all tested func- 
tions, but the results were statistically 
significant with memory quotient (MQ) 
only (Table 9). 

A11 previous studies concerned with 
this subject indicated that reduction in 
polytherapy is often accompanied by 
neuropsychological improvement. For 
example, Reynolds, and Shorovon 
(198 I), reported improvement especially 
in aiertness, concentration, drive, mood 
and sociability following reduction of 
number of AEDs taken by epileptic pa- 
tienls. 

!;eizure variable such as age at onset, 
duration of epilepsy, frequency of fits, 
seizure pattern and EEG findings were 
studied as regard their relation to cogni- 
tive functions. A statistically significant 
pos~tive correlation has been obtained 
between age at onset of epilepsy in un- 
treated patients and MQ in addition to a 
sublest of Wechsler memory scale (per- 
sonal and current information), (Table 
10). This means that an early age of on- 
set is associated with a more adverse ef- 
fect on memory and vice versa. 

Almost all previous studies on this 
subject agree that early age at onset has a 
poor prognosis on intellectual outcome 

(Rodin. 1968: f larriaon and Taylor, 
1976; Bourgeois, 1083; and Fmel l  et 
a]., 1985) wilh later age at onset convey- 
ing a better prognosis (Kriz, 1978). 

In our study, although a negative cor- 
relation between duration of epilepsy in 
untreated and treated patients and per- 
formance in all psychometric tests was 
obtained (except one suhtest of WMS 
measuring mental control), the correla- 
tion was statistically significant only in 
two subtests of WMS, namely digit span 
and associate learning (Table 11). This 
means that a longer duration of epilepsy 
has a more adverse effect on perfor- 
mance in these tests. 

To study the effect of frequency of 
fils on psychometric performance, both 
ueated and untreated patients were in- 
cluded in the study. Statistically signifi- 
cant correlations were obtained between 
average interval in between fits and per- 
formcmce in all studies psychometric 
tests in treated patients. The only statisti- 
cally significant negative correlation 
was in the test of visual memory and vi- 
suo-constructive abilities in untreated 
patients, while in the other tests, the cor- 
relation was positive (Table 12). This 
negative correlation, which seems to be 
unexplained, can be attributed to the in- 
teraction between different seizure vari- 
able. 

In the view of previous studies, most 
authors concluded that inaemd fre- 
quency of fits has a detrimental effect on 
cognitive function. Chaudhry and Pond 
(1961) and Hung (1968) found a highly 
significant relationship between the inci- 
dence of mental impairment and seizure 
frequency. Dodrill and Troupin (1976), 
in twin studies, found that the twin with 
more frequent seizures performed worse 
on tests of cognitive function. 

It is noteworthy that the mentioned 
three variables (age at onset, duration of 
epilepsy and frequeucy of fits) are inter- 
acting with each other and consequently 
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their eff,xts on cognitive functions will 
interact ttm. For e~amplc, a patient may 
have an early age of onset with a long 
duration of the disease but with a low 
frequcncy of fits. In this caqe, the aq- 

sum& adverse effects of early age of 
onset and long duration may be lessened 
by the effect of the low frequency of 
fits. In other cases, late age of onset and 
short duration were associated with high 
frequency of fits. So, it was difficult, 111 

this study, to deal with each one of these 
variables independently and hence, the 
results may not he so expressive. Never- 
theless, the results obtained on studying 
frequency of fits were so impressive that 
one can state that frequency of fits is the 
most important variable of the three 
mentioned ones hat can affect cognitive 
function. 

Depending on history obtained fro:n 
the patients and their close relatives, the 
clinical types of epilepsy were dcter- 
mined. Comparing the three groups as 
regards psychometric performance, the 
results showed Illat statistically signifi- 
cant results were obtained only in tests 
representing memory with the lowest 
scores in having mixed seizures 
and sup&ity of patients with complex 
partial seizures over those with general- 
ized epilepsy (Table 13). In other tests, 
the results had the same direction hut 
they were not statistically significant. 

In previous studies, most investiga- 
ton found that patients suffering from 
complex partial seizures show more im- - .  

pairment of memory function than pa- 
ticnts suffering from prunary general- 
i7eU sekures, although some studies 
failed to show any differences (Trimble 
and Thompson. 198 1). 

Quadfasel and Pruyser (1955) found 
that patients with generalized sei~ures 
hir-c normal memory fu~iction, but pa- 
tien:. with psychomotor seizures 
shiwed a verbnl memory impairment. 

I I contrast with the above studies, 
Lai , iau er al. (1983) found that memory 

function in patients with complex partial 
epilepsy did not differ from controls, but 
patients wid) primary generalized epilep- 
sy showed memory impairment. Howev- 
er, in our study, an importarit point lo be 
mentioned is that patients having com- 
plex partial seizures are three only. This 
little number reduces markedly the value 
of statistical significance obtained in this 
study. 

From all factors that have been as- 
sumed to affect cognitive function in epi- 
leptic patients, AED therapy is the only 
factor that can be put under the physi- 
ci,an's control. Therefore, the physician, 
when dealing with an epileptic patients, 
must pay considerable attention to AEDs 
from cognitive effect point of view. 

In the view of the results of this 
study, we can state two important recom- 
mendations regarding the number and 
dose of AEDs used in the treatment of 
epileptic patients: 

- monotherapy must be uied suffi- 
ciently hefore starting plytherapy 

- the doses of antiepileptic drugs 
must be as small as possible. 
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Une Etude Clinique- Psychometrique 
de Fonctions Cognitives chez 

Les Malades d'Epiiepsie d'origine Premike 

On a evalui 40 malades d'epilkpsie idiopathique, et un groupe de 
contr6le (20 individus normals et 25 de leurs fri.rb et soeurs nan - ip -  
ileptiques). L'fgi! itait 12-35 ans. 20 malades n'ont jamais pris de 
medicaments (groupe 1) et I'autre 20 (groupe 2) prenaient des medic- 
aments antiepileptiques. L'evaluation itait cliniyue et CICctrdnci- 
phaalographiyue. 1,es malades de groupe 1 ont e't6 evalub avant et 
apris un mois de commenher la therapie (Carcamazepine CBZ, ou 
Valproate VPA, comme mcrnotherapie). L'e'valuation psychotnetrique 
a compris I'ichelle de la nllmoire de Wechsler, un examen de similar- 
tit&, L'examen Renton (A,C) et L'examen de labyrinthe. On a trouvi 
que les fonctions cognitives sont d6ti.riori.e~ chez les deux groups  de 
malades. Un mois de therapie avec CBZ a conduit 31 la de'tirioration 
de I'attention, la concentration et du  balayage dans I'espace. VPA a 
conduit 3I la de'tiirioration de la mlmoire, I'attention, la concentration 
et du balayage dans I'espace. Un debut t6t Ctait associi h plus de dCtC- 
rioration de la memoire. La friqudnce de crises etait associie 21 une 
ditirioration de la mimoire et de la pensie ahstraite. 
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