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ELECTROENCEPHALOGRAM FINDINGS IN SAUDI
CHILDREN WITH DELAYED LANGUAGE DEVELOPMENT

Taha Sadig Ahmed1, Abdul Majeed Al Drees2, Sultan Ayoub Meo3,
Gazza Ahmed4, Muhammad Al-Nasser M5

ABSTRACT
Objectives: To determine the possible relation between delayed language development (DLD),
epilepsy and epileptiform Electroencephalogram (EEG) discharges in Saudi children.
Methodology: This study was conducted in King Abdulaziz University Hospital, King Saud
University, Riyadh, Saudi Arabia. In this study 116 pediatric patients with delayed language
development and similar number of age and sex matched controls were studied. The age range
for both groups was 2-8 years. Children with intelligence quotient less than 70, hearing
impairment and radiological evidence of structural cerebral disease were excluded from the study.
Sleep and awake EEG was recorded in each case. The EEG was reviewed by a clinical
neurophysiologist and a pediatric neurologist.
Results: Within the DLD group of children, 12.07% had epilepsy. This is significantly different
(p<0.001) from the control group in which none of the children had epilepsy.  In DLD group 26
patients (22.41%) had epileptiform discharges in their Electroencephalogram. However, in
control group only one child (0.86%) had epileptiform discharges. The delayed language
development patients had a significantly higher percentage of abnormal EEGs, p<0.001
compared to the control group. Furthermore, out of the 102 DLD patients, who had no seizure, 12
(11.76%), had epileptiform discharges in their EEG.
Conclusions: It is concluded that the children with delayed language development are associated
with higher prevalence of epileptiform EEG discharges and epilepsy compared to their control.
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INTRODUCTION

Speech and language are tools that humans
use to communicate or share thoughts, ideas,
and emotions. Language may be expressed
through writing, signing, or even gestures in
the case of people who have neurological dis-
orders and may depend upon eye blinks or
mouth movements to communicate. The most
intensive period of speech and language de-
velopment for humans is the first three years
of life, a period when the brain is developing
and maturing. Delayed language development
(DLD) children may show abnormal findings
on functional neuro-radiological investigations,
even though structural neuro-radiological
studies such as a brain MRI do not show any
abnormal findings.1 DLD constitutes one of the
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prominent reasons of children referral to King
Abdulaziz University Hospital (KAUH) in
Riyadh. The electrophysiological workup of
these patients frequently reveals the presence
of epileptiform (principally spike/wave) dis-
charges in the EEG, and they occasionally
present with a history of epilepsy (defined as
two or more unprovoked clinical seizures).
Conversely, children attending the hospital
with epilepsy frequently have DLD.  This raises
the possibility of existence of a relationship
between epileptiform EEG discharges and
delayed language development in children
attending KAUH.

An association between EEG abnormalities
and language disorders such as Land
au-Kleffner syndrome (LKS), continuous spike-
wave during slow wave sleep (CSWSS) and
atypical benign partial epilepsy is well docu-
mented.2-5 In addition, language deficits can
occur in some patients with chronic intractable
temporal lobe epilepsy who have mesial tem-
poral sclerosis.6 This is explained in terms of
neuronal loss and deafferentiation in some of
the language-related cortical areas.  Moreover,
it has recently been shown7,8 that prolonged
epileptic seizures (status epilepticus) can pro-
duce structural changes in the brain and re-
sult in deterioration of some mental functions.
However, apart from these conditions, it is
widely believed that epileptiform discharges,
when unaccompanied by clinical seizures, do
not warrant medical treatment.9

Since the sunup of electroencephalography,
it has been held that not every electrical EEG
epileptiform discharge should necessarily be
accompanied by a clinical seizure. Many epi-
leptiform discharges can occur without exter-
nal visible clinical manifestations.  Such EEG
transients were described as “subclinical” or
“interictal” or “larval” discharges.10 Moreover,
some spiky EEG events can occur in individu-
als without epilepsy, although many have other
cerebral disease.11-13 However, it is difficult to
envisage recurring interictal epileptiform
discharges as being not associated with any
effects on normal cerebral functions, on the
grounds that they do not cause external
clinical manifestations. Considering all these

facts the aim of the present study was to
investigate the association between EEG
epileptiform discharges and delayed language
development in Saudi Children.

PATIENTS AND METHODS

This study was conducted in Department of
Physiology and Medicine, College of Medicine,
King Khalid University Hospital, King Saud
University, Riyadh, Saudi Arabia. The present
study was performed on 116 children with
DLD who attended the King Abdul Aziz Uni-
versity Hospital (KAUH) during the period
2001-2005. The language problems encoun-
tered in these children included expressive lan-
guage disorders as well as combined expres-
sive-receptive language disorders. Another
group of 116 age- & sex-matched normal chil-
dren served as controls. The controls were con-
secutive children with a variety of general mi-
nor ailments such as common cold, tonsillitis,
abdominal pain, without neurological abnor-
malities, who were referred to Clinical Physi-
ology Laboratory, KAUH for EEG as a part of
general workup. The age range in both groups
was 2-8 years. Consent was obtained from the
parents of the children to be included in the
study as long as the names of the children were
not to be written or mentioned in public.

Beside general investigations, the children’s
development was assessed according to the
Denver development scale, language evaluated
by speech therapist and IQ measured by a psy-
chologist. CT and MRI examination were car-
ried out to exclude any patient with demon-
strable cerebral lesion. Moreover, children with
history of hypoxic-ischemic injury at birth,
meningitis, motor deficit, hearing impairment
and IQ <70 were also excluded from the study.
Sleep and awake EEG was recorded in each
case by using (Compumedics Melborne,
Austalia). It included EEG strips undertaken
during intermittent photic stimulation and,
when the child was old enough to understand
instructions, during voluntary hyperventila-
tion.  The EEGs were reviewed by a clinical
neurophysiologist and a pediatric neurologist.
All the EEGs recorded in epileptic patients were
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the first EEGs before patients received
anti-epileptic medications.
Statistical Analysis: Data were analyzed with
SPS version 15, the frequency of abnormal
EEG in both group was compared for
statistical significance.

RESULTS

Table-I shows the anthropometric character-
istics (Age and Sex) of the pediatric patients.
In this study, 84 males and 32 females patients
were with DLD and the control group consists
of 85 males and 31 females (Table-I). There was
no statistically significant difference in terms
of age and sex between the groups.

Epilepsy: In the DLD group 14 patients
(12.07%) had a history of epilepsy and their
EEG showed epileptiform discharges (Table-I).
Eleven out of these 14 patients were males
(12.94%) of the 85 DLD male patients had sei-
zure. Three out of the 14 patients with seizure
were females (9.68%) out of the 31 female DLD
patients had seizure. There was no statistically
significant difference between the males and
females within the DLD group with regard to
presence of seizure (p=0.454).

While comparing the control group with the
DLD patients, there was a significant differ-
ence between DLD patients and controls with
regard to the presence of seizure. The seizure
types within the DLD Group are shown in
Table-II. In the control group no subject had a
history of seizure.
Abnormal EEG: In the DLD group 26 patients
(22.41% out of 116, Table-I) had EEG abnor-
mality (including the above-mentioned 14 pa-
tients with epilepsy). Eighteen out of these 26
patients were males, i.e. 21.18% of the 85 DLD
male patients had abnormal EEG.  Eight out of

the 26 patients with abnormal EEG were fe-
males, i.e. 25.81% out of the 31 female DLD
patients had abnormal EEG. There was no sta-
tistically significant difference in the prevalence
of EEG abnormalities between the males and
females within the DLD group (p=0.383). How-
ever, in the control group one male (0.86% out
of 116) had EEG abnormality in the form of a
right central spike which appeared only
during sleep (Table-I).

When comparing the control group with the
DLD patients, it became clear that DLD
patients had a significantly higher percentage
of abnormal EEGs (22.41%) compared to nor-
mal children (0.86%), p<0.001. Out of the 102
DLD patients who had no seizure, 12 patients
(11.76%) of them had abnormal EEG. These
results do not include a case of Landau-
Kleffner syndrome or continuous spike-wave
during slow wave sleep (CSWSS).

DISCUSSION

Delayed language development in children
is an important public health problem. Speech
problems may include stuttering or dysfluency,
articulation disorders, or unusual voice qual-
ity. Several types of speech and language de-
lay and disorders have been described, Expres-

Table-I: Comparison between the controls and DLD patients in terms of sex, age,
EEG Epileptiform discharges and Epilepsy.

Controls (n=116)                    DLD patients (n=116)      Statistical
     significance

Male Female Male Female
Sex 84 32 85 31 NS
Age (Mean±SD) 4.07±1.12 4.01±1.13 4.03±1.11 3.95±1.05 NS
Epileptiform EEG discharges 1 (0.86%) 26 (22.41%) P<0.001
Epilepsy 0 14 (12.07%) P<0.001
No history of seizure but 1 (0.86%) 12 (11.76%) P<0.001
epileptiform discharges present in EEG

Table-II: Seizure types within the DLD group

Seizure type No. of patients (%)

Generalized Tonic-Clonic 5 (35.71)
  Convulsions [GTC]
Myoclonic Seizure 1 (7.14)
Absence Seizure 1 (7.14)
Temporal lobe Seizure 1 (7.14)
Frontal lobe  Seizure 2 (14.3)
Occipital lobe Seizure 1 (7.14)
Benign Childhood 3 (21.4)
  Epilepsy with Centro
  temporal Spikes [BECTS]
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sive language delay may exist without recep-
tive language delay, but they often co-occur in
children. Some children also have disordered
language. These language problems can in-
volve difficulty with grammar (i.e., syntax);
words or vocabulary (semantics); the rules and
system for speech sound production (phonol-
ogy); units of word meaning (morphology);
and the use of language, particularly in social
contexts (pragmatics).14 The present study was
carried out to investigate the possible relation-
ship between EEG abnormalities and delayed
language development in Saudi children who
had no mental retardation, hearing impairment
or radiological evidence of cerebral lesion.

The results obtained in the current study
show that children with DLD had significantly
higher percentage of abnormal EEGs (22.41%)
than control children (0.86%). Similarly, DLD
children had a high percentage of epileptic
syndromes (12.07%), whereas none of the con-
trol children had epilepsy.

Those children with language disorders have
increased frequency of both EEG abnormali-
ties and clinical seizure (epilepsy) has been
noted by other investigators as well.15,16 With
regard to epilepsy Dalby14 reported it in up to
20% of children with language disorders, and
Tuchman et al15 reported it in 8% of these chil-
dren. Overall, our results, in support of Dalby14

and Tuchman et al,16 confirm an association
between epilepsy and language disorders.

Moreover, Tuchman et al16 reported epilep-
tiform discharges in 9% of children with lan-
guage disorder who had no epilepsy. We found
similar rate of epileptiform discharges in
11.76% of such children. Both studies show a
clear association between epileptiform dis-
charges and language disorders. It is our con-
tention that repetitive subclinical epileptiform
discharges on their own, even in patients
without epilepsy, can be interfere with normal
language development.

CONCLUSIONS

Keeping in view the results of the present
study it is concluded that the children with
delayed language development are associated

with higher prevalence of epileptiform EEG
discharges and epilepsy compared to their
control group.
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