Clinical and Psychometric Study of Cognitive
Functions in Epilepsy of Primary Origin

A. El-Behary, M.N. Tarkhan and W. Hassan

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 carbamazepine (CBZ) or sodium valproate (VPA),
as monotherapy. Blood samples were taken from patients at VPA in both treated
and untreated patients after drug administration. The battery of psychometric
tests used in the study included Wechsler Memory Scale (WMS), test of similari-
ties, visual retention test (Benton test A and C), complex 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 mg/kg/day 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-
1y. However, there remains a proportion
cf patients who fail to achieve adequate
seizure control with modern anticonvul-
sant treattnents using serum level moni-
toring and all of the advances or recent
tzchnology. Furthermore, there is a sig-
rificant number of patients, either with
or without continuing seizures, who suf-
fer from the neurological and psychoso-
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cial 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
¢arried 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 are 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.

The aim of the present work is to de-
tect changes in cognitive functions oc-
curring in patients with idiopathic epi-
lepsy. Also the study aims at the
evaluation of effects of antiepileptic
drugs, particularly carbamazepine 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 (both 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
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of aging has been abolished by the ex-
clusion of patients aged more than 35
years. The patients were classified into
two groups. The first 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 that concerning the fits, 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 about.

Complete general and neurological
examinations were carried out with the
exclusion of patients having a history
and / 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
testing. The treated patients were tested
once with simultaneous blood sampling.
Untreated patients were tested twice.
The first 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 mg/kg/day and the other half (10 pa-
tients) were given VPA tablets in a dose
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of 30 mg / kg/day. After one month, the
twenty patients were psychometrically
tesied again with simultaneous blood
sarapling for measurement of serum lev-
el of CBZ and VPA.

The battery of psychometric tests
used in the present study consisted of 5
tests:

1- Wechsler Memory Scale (WMS)
(Wechsler, 1945). This scale consists of
seven subtests. At the end of the scale,

memory quotient (MQ) can be calculat-
ed

2- Test of similarities (Anastasi,
1976).

3- Benton visunal retention test (forms
A& Q).

4- Complex key test (El- Behary, in
prss).

5- Maze test (Badary and Abd El-
Rihim, 1985).

Results

The results obtained by studying 40
petients compared with the 20 control
subjects and 25 non - epileptic sibs of
the 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 psychometric
tests and that superiority is statistically
significant in all tests.

Table (2) shows that control subjects
are significantly superior to both treated
and untreated patients in all psychomet-
TiC tests.

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

Table (4) shows that the superiority
cf untreated patients over treated pa-
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tients is statistically significant in three
psychometric 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 statist-
cally significant in two tests only;
namely, complex key test and maze test,
showing deterioration after treatment.

Table (6) shows that the relation 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
subiests 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 polytherapy 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 was
statistically significant only in one
subtest of WMS (personal and current
information) and in MQ).

Table (11) shows the negative cormre-
lation between duration of epilepsy in
untreated patients and psychometric per-
formance in all tests except one subtest
of WMS. This negative correlation was
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 between
fits and psychometric performance in all
patients, whether treated or untreated. In
treated patients, the correlation is posi-
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 was insignif-
icantly negative. The positive correlation
in other tests is statistically significant
except in maze test and one subtest of
WMS.

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
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seizures in all tests and that patients with
partial seizures are superior to those
with generalized seizures in all tests ex-
cept in visval reproduction where pa-
tients with generalized epilepsy 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 pattems, as regards psychometric
performance 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, visnal 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 spatial scan-
ning (Table 4).

This denotes an additional impairing
effect accompanying the chronic admin-
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 Sibs and Control

Subjects as Regards PsychometricPerformance (Mean + SD)

Contro} Sibs Patients P
Psychometric Tests (n=20) (n=25) (n= 40) value
1- Wechsler memory scale (WMS)
- Personal & current inf. 4.8540.37 4884033  4.50+0.60 <0.01
- Orientation 4.9540.22 4964020 4.5040.75 <0.01
- Mental control 2.5510.10 27241.14  1.2011.00 <0.001
- Logical memory 11 .60x1.15 11344118 6.3612.88 <0.001
- Digit span 10.9540.39 11.01#0.71  8.10+1.97 <0.001
- Visual reproduction 11.25+194 13.0841.00 7.454+3.50 <0.001
- Associate learning 15.6342.16 16264193  9.8643.77 <0.001
- Memory quotient (MQ) 97.8548.23 100.00+6.44 72.72+13.30 <0.001
2- Similarities 13.75+2.42 14.16482.67 7.80+3.70 <0.001
3- Visual retention test (Benton)
- Administration (A) 7404099  7.8811.05 4254240 <0.001
- Administration (C) 8.5541.10 9.084091 5.80+2.84 <0.001
4- Complex key test : 243541.50 23.60+2.22 1297+2.84 <0.001
5- Maze test 16.2542.88 19.0844.00 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) (r=20)  (n=20) value
1- Wechsler memory scale (WMS)
- Personal & current inf. 4.8540.37 4.6510.59  4.4040.60 <0.05
- Orientation 4.9540.22 4.6010.60 4.454089 <0.05
- Mental control 2.5510.10 1.4041.14 1.05x1.10  <0.001
- Logical memory 11 60+1.15 7.1012.84  5.65+2.80 <0.001
- Digit span 10954039 8354175  7.8042.17 <0.001
- Visual reproduction 11.25+194 85043.24  6.40+3.51 <0.001
- Associate learning 15.6342.16 10.4743.89 9.2543.64 <0.001
- Memory quotient (MQ) 97.8548.23 7.60+13.35 69.85+12.92 <0.001
2- Similarities 13.75+2.42 8.2043.61 7.4543.78 <0.001
3- Visual retention test (Benton)
- Administration (A) 7.4010.99 5.00:2.10  3.50+2.44 <0.001
- Administration (C) 8.55+41.10 6.15+2.87 5.4512.84 <0.001
4- Complex key test 24354150 15.0544.22 1090458  <0.001
5- Maze test 16.2542.88  9.6534.92  5.40+4.82 <0.001
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. Table 3
Comparison between Untreated and Treated Patients with their Own
non-Epileptic Sibs as Regards Psychometric Performance (Mean + SD)

Sibs Untreated Treated P
Psychometric Tests (n=20) (n=13) (n=12) value
1- Wechsler memory scale (WMS)
- Personal & current inf. 4881033 4701063 4581051 <0.05
- Orientation 4964020 4771044  4.7510.62 <0.05
- Mental control 2724114 1.2341.01  1.42:1.10  <0.001
- Logical memory 11344118 7464290 6.3312.64 <0.001
- Digit span 11.020.71 18.8541.57 8.33412 <0.001
- Visual reproduction 13.0841.00 9.6112.69 7504323  <0.001
- Associate Jearning 16264193 11.6583.13 10294332  <0.001
- Memory quotient (MQ) 100.00+6.44 T77.23210.1 739231128 <0.001
2- Similarities 14.1612.67 85443.28 8.0843.60  <0.001
3- Visual retention test (Benton)
- Administration (A) 7.88+1.05 5314170 3581227 <0.001
- Administration (C) 9.081091 6772280 5.75£256  <0.00}
4- Complex key test 0601222 158514.28 12501555  <0.001
5- Maze test 19.084400 11.2344.90 6584535  <0.001
Table 4

Comparison between Untreated and Treated Patients as Regards
Psychometric Performance (Mean ¢ SD)

Untreated Treated P
Psychome- tric Tests (n=20) (n= 20) value
1- Wechsler memory scale (WMS)
- Personal & cusrent inf. 4654059 4.4040.60 NS
--Orientation 4604060 4.4540.89 NS
- Mental control 1.4041.14 1.0531.10 NS
- Logical memory 7.1042.84 5.6532.80 NS
- Digit span 8.35+1.75 7.8042.17 NS
- Visual reproduction 8.5043.24 6.4043.51 NS
- Associate leaming 10.4743.89 9.2543.64 NS
- Memory quotient (MQ) 7.60+13.35 69.85412.92 NS
2- Similarities 8.2043.61 7.45+3.78 NS
3. Visual retention test (Benton)
- Administration (A) 5.003£2.10 3.5012.44 <0.05
- Administration (C) ~ 6.1532.87 5.4512.84 NS
4- Complex key test 15.0534.22 10.9035.8 <0.05
5- Maze test 9.65+4.92 5.4044.82 <0.01
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Table (5)
Comparison between Psychometric Performance Prior to and one Month after
Administration of Carbamazepine to Untreated Patients (Mean_+ SD)

Psychometric Tests Before After
treatment | treatment P
(n=10) (n=10) Value
1- Whechsler memory scale (WMS)
- Personal & current inf. 4404052 1 4701048} NS
- Orientation 4.804 042 4.60+ 0.70 NS
- Mental Control 1.60 £1.26 1.30 £1.34 NS
- Logical memory 7.60 + 341 7954+ 3.19] NS
- Digit span 770+ 3471 8.60+ 291 NS
- Visual reproduction 10.05 + 4.64| 9.85+ 4.62 NS
- Associate learning 73.4 £14.61] 74.2 41550} NS
- Memory quotient (MQ) 840+ 430 850+ 398 NS
2- Similarities 8740+ 301 8504398 NS
3- Visual retention test (Benton)
- Administration (A) 510+2.73 | 550+ 280] NS
- Administration (C) 5.60 + 3.44 5.90 + 3.07 NS
4- Complex key test 15.40 + 548} 140+ 5.27] <0.01
5- Maze test 12.20 £ 5.33] 11.20+ 5.1 <0.05

Table 6
Correlation Coefficient (r) between Serum Levels (n=10)
of Carbamazepine and Changes in Psychometric
Performance after Drug Administration

. Correlation p
Psychometric Tests

Coefticient (r) value

1- Wechsler memory scale (WMS)

- Personal & current inf. -0.1385 NS

- Orientation 0.1385 NS

- Mental control 0.0536 NS

- Logical memory -0.3566 NS

- Digit span -0.2616 NS

- Visual reproduction -0.147 NS

- Associate learning 04177 NS

- Memory quotient (MQ) -0.2907 NS
2- Similarities -0.0593 NS
3- Visual retention test (Benton) 0.1143

- Administration (A) NS

- Administration (C) 0.0321 NS
4- Complex key test 0.5956 <0.01
5- Maze test 0.8138 <0.05
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Table 7
Comparison between Psychometric Performance Prior to and one Month afiter
Administration of Sodium Valproate to Untreated Patients (Mean + SD)

Before After P
Psychometric Tests treatment  treatment
Y < (n= 10) (n= 10) value

1- Wechsler memory scale (WMS)

- Personal & current inf. 4.70+0.67  4.80+0.42 NS
- Orientation 4.4020.70  4.2040.63 NS
- Mental control 1.2041.03  0.304£0.48 <0. 05
- Logical memory 6.55+2.19 5.75%1.80 <0.01
- Digit span ) 8.80+1.62 8.00+1.63 <0.05
- Visual reproduction 9.3042.90 7.10+2.88 NS
- Associate learning 10.9043.17 9.1012.04 <0.05
- Memory quotient (MQ) 77.80412.34 70.9£12.29 <0.01
2- Similarities 8.00£298  7.50+2.59 NS
3- Visual retention test (Benton) _
- Administration (A) 490+1.37 3.70+£1.42 <0.01
- Administration (C) 6.7042.21  6.3042.06 NS
4. Complex key test 14.742.71 13.7+2.21 <0.01
5- Maze test 7.10+ 6..30+2.58 <0.01
Table 8

Correlation Coefficient (r) between Serum Levels (n=10)
of Sodium Valproate and Changes in Psychometric
Performance after Drug Administration

. Correlation P

Psychometric Tests Coefficient (r) value
1- Wechsler memory scale (WMS)

- Personal & current inf. 0.1460 NS

- Orientation 0.7476 <0.01

- Mental control 0.1334 . NS

- Logical memory 0.3662 NS

- Digit span 0.5791 <0.01

- Visual reproduction 0.0703 NS

- Associate learning 0.2822 NS

- Memory quotient (MQ) 0.5571 <0.05
2- Similarities 0.3680 NS
3- Visual retention test (Be‘nlon)

- Administration (A) 0.6931 <0.05

- Administration (C) 0.1768 NS
4- Complex key test 0.3961 NS
5- Maze test 0.3373 NS
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Table 9
Comparison between Psychometric Performance of
Already Treated Group (Polytherapy Vs. Monotherapy)

(Mean + SD)
Polytherapy Monotherapy P
Psychometric Tests (n=9) (n=11) value

1- Wechsler memory scale (WMS)

- Personal & current inf. 4.2240.07 4.54+0.52 NS
- Orientation 4.3311.00 4.54+0.82 NS
- Mental control 1.1111.05 1.00+1.18 NS
- Logical memory 4.5042.98 6.59+2.36 NS
- Digit span 7.1142.03 8.36+2.20 NS
- Visual reproduction 5.0043.16 7.54+3.50 NS
- Associate learmning 7.8913.54 10.36+3.48 NS
- Memory quotient (MQ) 62.78+£10.57  75.64+12.08 <0.05
2- Similarities 6.2243.56 8.45+3.80 NS
3- Visual retention test (Benton)
- Administration (A) 2.78+1.86 4.09+277 NS
- Administration (C) 5.3343.00 5.54+2.84 NS
4- Complex key test 8.6713.74 12.73+6.68 NS
5- Maze test 6.22+4.60 4.73+5.10 NS
Table 10

Correlation Coefficient (r) between Age at Onset of’
Epilepsy and Psychometric Performance in Untreated
Patients (n= 20)

Correlation P

Psychometric Tests Coefficient (r) value

1- Wechsler memory scale (WMS)

- Personal & current inf. 0.3868 <0.05
- Orientation -0.1898 NS
- Mental control 0.0000 NS
- Logical memory 0.0228 NS
- Digit span 0.3142 NS
- Visual reproduction 0.2256 NS
- Associate learning 0.3647 NS
- Memory quotient (MQ) 0.4081 <0.05
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 -0.1120 NS
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Table 11
Correlation Coefficient (r) between Duration of Epilepsy and
Psychometric Performance in Untreated Patients (n=20)

: Correlati P
Psychometric Tests Cog&ec;::?rzr) value
1- Wechsler memory scale (WMS) -0.2521
- Personal & current inf. -0.0746 <0.05
- Orientation 0.2380 NS
- Mental control -0.1115 NS
- Logical memory -0.5049 NS
- Digit span -0.2250 <0.05
- Visual reproduction -0.4780 NS
- Associate learning -0.3419 <0.05
- Memory quotient (MQ) . NS
-0.1556
2- Similarities NS
3- Visual retention test {(Benton)
- Administration (A) -0.2431 NS
- Administration (C) -0.2542 NS
4- Complex key test -0.2490 NS
5- Maze test -0.1907 NS
Table 12

Correlation Coefficient (r) between Psychometric Performance and
Average Intervral between Fits in Epileptic Patients

All patients Untreated  Treated

Psychometric Tests (n=40) (0=20) = (n=20)
1- Wechsler memory scale (WMS)
- Personal & current inf. 0.1912 0.1717 0.3433
- Orientation 0.281* 0.2412 0.4568*
- Mental control 0.4703%* 0.6147** 0.3233
- Logical memory 0.3243* 0.3960* 0.3534
- Digit span 0.3406* 0.2011* 0.6917%**
- Visual reproduction 0.4206** 0.4032%  0.6932%%*x*
- Associate learning 0.2777* 0.2343 0.4720*
- Memory quotient (MQ) 0.4521%* 0.4105 0.7097**
2- Similarities 0.5900%** 0.5970** Q.7232%**
3- Visual retention test (Benton) 0.5216%*  0.7671***
- Administration (A) 0.5037%** -0.3992* 0.6770**
- Administration (C) -0.0436
4- Complex key test 0.2970* 0.2797 0.5960**
5- Magze test 0.2275 0.2308 0.4714%
* p <0.05 ** p <0.01 *** p <0.001

66 Egypt. J. Psychiat. 20: 1. January 1997



Clinica) and Psychometric Study in Epilepsy

Table 13
Comparison between Different Seizure Patterns as Regards
Psychometric Performance (Mean + SD)

Generalized Partial Mixed :]’
= 30)) =3 =7 value
Psychometric Tests (n=30) (n=3) (n=17)
1- Wechsler memory scale (WMS)
- Personal & current inf. 4.60+£0.56  5.00+0.00  4.00+5.77 <0.05
- Orientation 4.56+0.73  5.00+0.00 4.14+0.90 N§
- Mental control 1234116 2.00+0.00 0.86+1.07 NS
- Logical memory 6404275  9.33+2.02 4.93+3.02 NS
- Digit span 8.43+1.83  9.00+£0.00  6.14+1.86 NS
- Visual reproduction 8.13+3.14  7.67+1.53  4.4344.28 <0.05
- Associate learning 10.4543.26 12.83+4.25 6.07+3.46 <0.05
- Meraory quotient (MQ) 74.93+12.28 80.33+6.03 60.0+12.87 <0.01
2- Similarities 8.30+3.77 9.67+1.15 5.00+2.45 NS
3- Visual retention test (Benton)
- Administration (A) 4.5042.40 5.67+1.53 2.57+1.81 NS
- Administration (C) 5.83+2.78  8.00+1.73 4.71+3.20 NS
4- Complex key test 13.3345.28 16.33+6.03  10.0045.32 NS
5- Maze test 7.07+4.87 13334802  7.00+5.10 NS
Table 14

Comparison between Different EEG of Epileptic Patients Patterns as
Regards PsychometricPerformance (Mean +SD)

Focal EEG Centercephalic Normal P
= =13 EEG 1
Psychometric Tests =21 (o ) (n=6) vale
1- Wechsler memory scale (WMS)
- Personal & current inf. 4.6240.59 4.2340.60 4.83340.41 NS
- Orientation 4.6740.66 4.2340.83 4.6740.82 NS
- Mental control 1.1441.01 1.3841.26 1.17+1.33 NS
- Logical memory 6.83+2.89 5.2742.63 7.08+3.28 NS
- Digit span 8.24+1.84 7.54+2.07 8.67+2.25 NS
- Visual reproduction 7.2943.35 7.4643.71 8.00+4.15 NS
- Associate learning 10.59+3.96 9.1142.84 8924489 NS
- Memory quotient (MQ) 747141298 68.85+12.55 74.17+16.36 - NS
2- Siriilarities 8.6243.44 6.6114.13 7.67+3.14 NS
3- Visual retention test (Benton)
- Administration (A) 48142 48 3.5442.29 3.83+41.94 NS
- Administration (C) 6.38+2.65 4.6942.72 6.1743.49 NS
4- Complex key test 13.8645.62  12.6914.53 10.50+6.53 NS
5- Maze test 8.4845.71 5.7744.06 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 between the two groups.
Therefore, the conclusion that the ob-
tained results are due to chronic use of
AED:s 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 tesis 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 scan-
ning.

When these results are compared
with 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. (1974), where-
as Marchesi et al. (1980) found un-
changed performance as regards these
functions after CBZ administration.
These same inconsistencies were found
with other functions. For example, mem-
ory defects were found by Thompson et
al. (1980) and Andrews et al. (1986), but
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were not detected in the comparable
studies of Marchesi et al (1980) and But-
lin et al. (1984). Other investigators re-
ported improvement following CBZ ad-
ministration, ¢.g., Rodin et al. (1974)
reported improvement in atiention 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). Statisti-
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 adminis-
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. Sommerbeck 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 has no psychiat-
ric effect. Barnes and Bower (1975) not-
ed that cognitive beneficial effects have
been attributed 1o VPA administration.

A positive correlation was obtained
between deterioration that occurred fol-
lowing VPA administration and its ser-
um level in all tests, but the correlation
was statistically significant in tests repre-
senting memory and visual memory only
(Table 8). This means that as the serum
level of VPA rises, an associated deterio-
ration increases. It is noteworthy that all
serum level of the drugs within the thera-
peutic range.

Comparing patients on polytherapy
with those on monotherapy within the
treatcd 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).

All previous studies concerned with
this subject indicated that reduction in
polytherapy is often accompanied by
neuropsychological improvement. For
example, Reynolds, and Shorovon
(1981), reported improvement especially
in alertness, concentration, drive, mood
and sociability following reduction of
number of AEDs taken by epileptic pa-
tients,

Seizure variable such as age at onset,
duration of epilepsy, frequency of fits,
seizare pattern and EEG findings were
stucied as regard their relation to cogni-
tive functions. A statistically significant
positive correlation has been obtained
between age at onset of epilepsy in un-
treated patients and MQ in addition to a
subtest of Wechsler memory scale (per-
sonal and cumrent 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
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{Rodin, 1968; Harrison and Taylor,
1976; Bourgeois, 1983; and Farwell et
al., 1985) with 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 tesis was
obtained (except one sublest of WMS
measuring mental conuol), 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
fits on psychometric performance, both
reated and untreated patients were in-
cluded in the study. Statistically signifi-
cant correlations were obtained between
average interval in between fits and per-
formance 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 increased 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 frequency of fits) are inter-
acting with each other and consequently
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their effects on cognitive functions will
interact too. For example, a patient may
have an early age of onset with a long
duration of the disease but with a low
frequency of fits. In this case, the as-
sumed 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, in
this study, to deal with each one of these
variables independently and hence, the
results may not be 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 that can affect cognitive
function.

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

In previous studies, most investiga-
tors found that patients suffering from
complex partial seizures show more im-
pairment of memory function than pa-
tients suffering from primary general-
ized seizures, although some studies
failed to show any differences (Trimble
and Thompson, 1981).

Quadfasel and Pruyser (1955) found
that patients with generalized seizures
hir-e normal memory function, but pa-
tienls  with  psychomotor  seizures
showed a verbal memory impairment.

e contrast with the above studies,
Loiscau et al. (1983) found that memory
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function in patients with complex partial
epilepsy did not differ from controls, but
patients with primary generalized epilep-
sy showed memory impairment. Howey-
er, in our study, an important point 10 be
mentioned is that patients having com-
plex partial scizures 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-
cian'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
epileplic patients:

- monotherapy must be tried suffi-
ciently before starting polytherapy

- 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’Epilepsie d’Origine Premicre

On a evalué 40 malades d’epilépsie idiopathique, et un groupe de
contrdle (20 individus normals et 25 de leurs fréres et soeurs non - ép-
ileptiques). L’age était 12-35 ans. 20 malades n’ont jamais pris de
medicaments (groupe 1) et I’autre 20 (groupe 2) prenaient des medic-
aments antiépileptiques. L’¢valuation était clinique et éléctroéncé-
phaalographique. Les malades de groupe 1 ont été evalués avant et
apres un mois de commenber la therapie (Carcamazepine CBZ, ou
Vaiproate VPA, comme monotherapie). L’évaluation psychometrique
a compris Péchelle de la mémoire de Wechsler, un examen de similar-
tités, L.’examen Benton (A,C) et L’examen de labyrinthe. On a trouvé
que les fonctions cognitives sont détériorées chez les deux groupes de
malades. Un mois de therapie avec CBZ a conduit a la détérioration
de Pattention, la concentration et du balayage dans 1’espace. VPA a
conduit a la détérioration de la memoire, I’attention, }la concentration
et du balayage dans I’espace. Un debut tot était associé & plus de dété-
rioration de la memoire. La fréquénce de crises était associée a une
détérioration de la mémoire et de la pensée abstraite.
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