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ABSTRACT  

The epilepsy is a chronic neurological disorder characterized by recurrent spontaneous seizure, accompanied by 

neurophysiological, cognitive, psychological and behavioral changes. It is one of the most common neurological disorders 

in the world that impacts about fifty million of the population globally in all age groups comprising .The aim of  this study 

was to establish the EEG sensitivity in the diagnosis and identify different changes in different seizure disorder in Al-

Basrah city. Assistance in define specific epilepsy syndrome which can support our health care services to provide a proper 

management in our providence. This study was a case-control study dealing with a total of 220 (male and female) subjects, 

110 of them as the group presented with unprovoked seizure and the other 110 considered as a control group done during 

the period from February  2017 to September  2017.  EEG was performed for 20 minutes duration and activation procedures 

were done. The result of this study shows the normal EEG in 41 of cases while the abnormal finding in 69 patients, interictal 

epileptiform discharges represented by 34.5% focal changes and 28.2% generalized changes. The results showed a 

sensitivity of 62.7% and a specificity of 100%. The epileptic patients had a positive family history of epilepsy. Time of last 

seizure to EEG performed was a significant factor to detect epileptic discharge. Used within first days from seizure time 

to promote detection of EEG abnormalities. Epileptic discharges noticed mainly in children and adolescent with male 

predominantly in our province. 
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INTRODUCTION 

Epilepsy is a brain disorder defined through any of the 

subsequent situations: Two of unprovoked seizure happen 

as a part of more than 24 hours at a minimum. One 

unprovoked (or reflex) seizure and a chance of a further 

seizure, occurring over the ten years, analogous to general 

recurrence risk (at least sixty percent) after two 

unprovoked seizures and/ or diagnosis of an epilepsy 

syndrome. Epilepsy is express to be resolute for individual 

who had an age dependent epilepsy syndrome or those who 

have continued seizure free for ten years at least with off 

anti-seizure drugs for minimum five years1. seizure result 

from abnormal, synchronous potentiation of groups of a 

neuron,  Seizures usually continue for few seconds or 

minutes and may be as long as thirty minutes termed as 

status epileptics2. The International League Against 

Epilepsy ILAE determined” an Epileptic Seizure is a 

transient occurrence of signs and or symptoms due to 

abnormal excessive or synchronous neuronal activity in 

the brain”3. Seizures are symptoms occur in the acute state 

(provoked seizure) or in epilepsy (unprovoked seizure) 

whereas the Epilepsy is a neurological disorder of 

spontaneous recurrence of unprovoked seizure is an 

essential symptom4. Epilepsy syndrome used by ILEA to 

refer to “a complex of signs and symptoms that define a 

unique epileptic condition” which is a specific collection 

of clinical seizure type (s), EEG finding, clinical features 

as the age of onset, the course of epilepsy and neurological 

features5. The cerebral cortex is occupied by multiple types 

of neurons either excitatory or inhibitory, the excitatory 

pyramidal neurons are the main source of almost cortical 

output,  whereas the cortical inhibitory neurons constitute 

principally local connections with regulating cortical 

output6. The neuronal firing of epileptic seizure included 

too much of excitation of the neuron over to the inhibition 

one resulting in the abnormal release of neuronal 

synchronization and7 The principle excitatory 

neurotransmitter is Glutamate while the primary inhibitory 

neurotransmitter is GABA in the human brain8. The 

generation of generalized Spike-wave on EEG a raised 

from the interaction between cortex and thalamus with 

distribution to involved both hemispheres, the thalamic 

GABA-ergic neurons can burst to fire with the creation of 

action potential via specific calcium channels that’s lead to 

excitation of corticothalamic which gives rise to spike –

wave on EEG9. The German psychiatrist, Hans Berger, in 

1922 who is discovered the human EEG10. An 

electroencephalogram is one of the essential devices for 

determination and investigation of epilepsy. EEG  is the 

recorded description of electrical activity delivered by the 

terminating of neuron inside the brain along the scalp11. 

The most popular classification is  EEG  waveform 

frequency used which are: Alpha, Beta, Theta, and Delta 

waves12. EEG signals for waveform frequencies shows   
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different frequency bands  classified  as: Delta (up to 4 Hz), 

Theta (4 – 8 Hz), Alpha (8 – 16 Hz), Beta (16 – 32 Hz), 

and Gamma (higher than 32 Hz)13.  

 

MATERIALS AND METHODS  

This research work considered as a case-control study 

carried out in the period from February 2017 to September 

2017 in the consultant unit of neurology /Al-Basra General 

Hospital and referred to the EEG clinic. It was conducted 

on 220 persons, 110 patients  and 110 normal control with  

 
Figure 1: Age of epileptic patients. 

 

 
Figure 2: Distribution of  patients by gender. 

 

 
Figure 3: Interictal epileptiform discharges in patients. 
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Table 1: The EEG outcomes compared to clinical 

diagnosis. 

 Clinical Diagnosis Total 

Cases Control 

EEG 

findings 

Positive 69 0 69 

Negative 41 110 151 

Total 110 110 220 

Sensitivity 69/110*100 62.72% 

Specificity 110/110 * 100 100% 

   

age group of mean age for all participators, mean ±SD 

(17.08±11.32). The participators were categorized into 

four groups according to age: (14) and (15) 

Group 1: This age group from 1 to less than 10 years. 

(Childhood age) 

Group 2: Included age from 10 to less than 20 years. 

(Adolescent age)  

Group 3:  From 20 to less than 40 years (Adult age) 

Group 4: From 40 years and more  

All patients and control persons either adults or children 

with their relatives were informed about the study and 

taken their agreements for participation by obtaining 

written consents. 

Inclusion criteria 

Patients with a clinical diagnosis of epilepsy proved by 

senior neurologist as unprovoked seizure 

New cases of epilepsy, not on antiepileptic drugs (AEDs) 

treatment. 

Normal laboratories investigation. 

Exclusion criteria 

 Any patients who had been proved that they don’t have a 

true seizure disorders (seizure mimic: example as   

psychogenic seizure). 

Patients with abnormal blood investigations, example:  

abnormal liver function tests, abnormal blood sugar, 

electrolyte disturbances and increased urea and creatinine 

level.  

Abnormal brain imaging either CT or MRI. 

According to the international system of 10-20 system at a 

standard distance from one electrode to another either 10 

% or 20%. This system measuring the area from the 

(nasion to the inion) through use of anatomical landmarks 

on the skull.  The designated of electrodes placing as the 

odd numbers were on the left while those with even 

numbers put on the right side11. We recorded the EEG at 

rest when the subject is seated relax in a dark room , 

instructed the person  to close his / her eyes for 10-15 

minutes and then the activation procedure of 

Hyperventilation was performed for about 3 minutes 

duration by asking the patients to take deep breathing of 

about nearly 16 cycles per minute with considerible  

attention to exclude respiratory and heart problems. The 

photic stimulation used for about 30 seconds period of 

frequency 10-15 Hz of light at intermittent flashing light 

placed in front of patients closed eyes.  

Statistical Analysis  

Data were expressed as the means of three independent 

experiments. Statistical comparisons of the results were 

performed by Chi-square test using SPSS ver.2316.  

 

RESULT 

The mean age of epileptic patients was 17.08±11.32 years 

with a range from (1-52); while it was17.21 ±9.89 years 

for the control, the sub grouped of cases by age as in figure 

1 and gender as in figure 2. 

Types of interictal epileptiform discharges (IEDs) in 

epileptic patients 

The highest number and percentage of IEDs were spike-

wave complexes followed by sharp waves, spike and then 

poly spikes in descending order 23 ( 20.9%), 21 (19.1%), 

13 (11.8%) and 12(10.9%) respectively as figure 3.                                                          

Some of Iraqi studies related to EEG In Epilepsy  

There were multiple and different of studies and articles 

concerning in Epilepsy and EEG, the results were different 

to our study corresponding to an inconstant in 

methodology and population sample size involved to study 

as shown below. 

 

Table 2: EEG changes and Epilepsy clinical factors. 

 

Variable 

EEG changes P 

Value Normal EEG 

Number (%) 

Abnormal EEG 

Number (%) 

 

 

 

Age group (year) 

group I 

group II 

group III 

group IV 

7 (17.1%) 

14(34.1%) 

14 (34.1%) 

6 (14.7%) 

26 (37.7%) 

25 (36.2%) 

16 (23.2%) 

2 (2.9%) 

0.026 

Gender Male 

Female 

21 (51.2%) 

20 (48.8%) 

39 (56.5%) 

30 (43.5%) 

0.693 

Family History Negative 

Positive 

21 (51.2%) 

20 (48.8%) 

25 (36.2%) 

44 (63.8%) 

0.041 

 

Time from last 

seizure 

First day 

Second day 

Third day 

4th -10 days 

14 (34.1%) 

4 (9.8%) 

13 (31.7%) 

10 (24.4%) 

29 (42.0%) 

32 (46.4%) 

6 (8.7%) 

2 (2.9%) 

0.001* 

Activation  

procedures 

Hyperventilation 81(88.04%) 11 (11.96%) 0.001* 

Photic stimulation 89 (96.7%) 3 (3.26%) 0.001* 
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DISCUSSION 

The mean age of epileptic patients in our research was 

(17.08±11.32) years which was near study of Saudi 

Arabia21 that reported the mean  age was (19± 14.7) years. 

Greater than half of the patients involved in this study had 

positive family history of epilepsy, this finding was 

consistent with22 who designated that majority of  epileptic 

patients had at  least one member affected  by epilepsy 

irrespective to  the type of epilepsy syndrome. EEG test 

was done within first day up to 10 days  of epileptic fit, 

since the detecting of IEDs was higher in earlier time from 

attack than later according to15. The patients in the awake 

state had EEG with standard activating procedures that 

usually include hyperventilation and photic stimulation. 

Hyperventilation had a significant association with the 

presence of IEDs, these findings were similar to other 

studies. Also, photic stimulation had a significant 

association with the presence of IEDs which consistent 

with23,24 The sensitivity in the present study was( 62.72%) 

and specificity (100%) these result  were parallel to value 

found in a study was done in Bangladesh by25 was 

(66%)and (100%) respectively. The epileptic patients 

classify depending on clinical diagnosis and EEG. We had 

110 patients, 70.9% of them had generalized semiology by 

history and 29.1% had focal semiology whereas, about 

EEG, the changes had been noticed as following: 

Generalized epileptiform activities were present in 

(28.3%)                               

Focal epileptiform discharges were found in (34.5%)                                          

Normal EEG in (37.2%)                                                                                          

These results were analogous to other studies26 who 

expressed that 70% of epileptic patients had generalized 

clinical epilepsy while on EEG  55% as focal IEDs 

changes.  Most of patients represented as generalized tonic 

clonic  these finding analogues to the studies as27 Spike-

wave complexes and sharp wave were the main IEDs in 

this study which was parallel  to23 and sharp wave the 

second common. The polyspike wave mainly generalized 

distribution with myoclonic seizure type and this was agree 

with23 the epileptiform discharge distributed in children 

and adolescent greater than an adult with a significant 

difference between them, that was consistent with28. 

 

CONCLUSION 

The EEG measuring was achieved to augment the interictal 

discharges and epileptiform activities. So, EEG used as a 

routinely neurodiagnostic device in seizure disorder and 

epilepsy. Epileptic discharges noticed mainly in children 

and adolescent with male predominantly in our province. 

Utilized within first days as early as possible from seizure 

time to promote detection of EEG abnormalities. 
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