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Context: Seizure is a transient neurologic dysfunction caused by sudden abnormal firing of cerebral neurons. Epileptic syndrome 
is a complex of symptoms and signs that is characterized by not only the etiology but also the age at onset, seizure type, pattern of 
electroencephalography  and prognosis.
Evidence Acquisition: Treatment of the first seizures depends on their nature; some of them need no antiepileptic drugs (AED) therapy 
whereas the others should be treated appropriately. AEDs have long- and short-term adverse effects, interaction with other medications, 
and occupational and/or psychological consequences. Therefore, discontinuation of AEDs should be considered after a free-seizure period.
Results: Studies show that the rate of seizure recurrence after AEDs withdrawal is about two to three times more than those who continue 
therapy; thus, the most difficult decision facing a neurologist is when to start medication and when/how it should be discontinued.
Conclusions: This review explores the literature to answer above questions.
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ment of these patients decreases the social and financial impact on family and health system.
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1. Context
Epilepsy or recurrent unprovoked seizures is a common 

chronic disorder with a prevalence of 0.5% to 0.8%. It is 
slightly more common in males and in those with low so-
cioeconomic status. The incidence of epilepsy is 0.03% to 
0.05%. Its cumulative incidence by the age of 75 years and 
the lifetime incidence are reported 2% to 3% and 4%, re-
spectively (1-5). In the United States, 0.65% of population 
is affected by active epilepsy whose age adjusted annual 
incidence is between 0.031% and 0.057%. The cumulative 
lifetime incidence of seizures is 9% to 10%, two third of 
which are symptomatic and the remainder are epileptic.

2. Evidence Acquisition
Management and treatment of patients with seizure 

comprise treatment of the first seizure and epilepsy as 
well as discontinuation of antiepileptic drugs (AEDs). 
While beneficial, AEDs have long- and short-term adverse 
effects, interaction with other medications, as well as 
occupational and/or psychological consequences; thus, 
their discontinuation should be considered after a free-
seizure period, typically one to two years for children and 
two to five years for adults. Studies showed that the rate 

of seizure recurrence after AEDs withdrawal is about two 
to three times more than those who continue therapy (6-
10). Therefore, the most important issue is when therapy 
should be started and when/ how it should be discontin-
ued.

Seizure is a transient neurologic dysfunction (change 
in behavior, sensory conception, motor control, level of 
consciousness, cognition, and/ or autonomic function) 
caused by sudden abnormal firing of cerebral neurons. 
This aberrant electrical activity results from biochemical 
processes at the cellular level that promotes neuronal hy-
perexcitability as well as hypersynchrony and represents 
an imbalance between excitatory and inhibitory cur-
rents within the brain (11-14). The International League 
Against Epilepsy (ILAE) Task Force classified epilepsies 
based on both clinicoelecrographical features (1981) and 
syndromic patterns (1989). Epileptic syndrome is a com-
plex of signs and symptoms defining a unique epilepsy 
condition that is characterized not only by the etiology 
but also by the age at onset, seizure type, electroencepha-
lography (EEG) patterns, and prognosis.

3. Results
Appropriate treatment of patients with seizure or epi-
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lepsy needs considering situations upon which seizure 
or epilepsy happens.

3.1. Treatment of the First Seizure
Treatment of the first seizures depends on their na-

ture. Some of them need no AED therapy, whereas others 
should be treated appropriately.

3.1.1. Acute Non-Structural Symptomatic Seizures
These seizures occur in close temporal association with 

acute neurologic and medical conditions such as with-
drawal from hypnotic/sedatives or alcohol, dehydration, 
fever, hypocalcaemia, hypoglycemia or hyperglycemia, 
hyponatremia or hypernatremia, uremia, hypomagne-
saemia, use of drugs, particularly cocaine and other CNS 
stimulants (Table 1), or presenting as post impact (imme-
diate) seizure following head injury.

In these circumstances, management is directed to-
ward identification and treatment of the underlying ill-
ness and if AEDs are needed to suppress seizures acutely, 
they generally are not needed to be continued after the 
illness subsides.

Table 1.  Drugs That Induce Seizures

Antimicrobial/ Antivirals

Acyclovir/Ganciclovir

β-lactam and related compounds

Isoniazid

Quinolones

Analgesics/ Anesthetics

Local anesthesia

Meperidine

Tramadol

Drugs of abuse

Amphetamine

Cocaine

Methylphenidate

Phencyclidine (PCP or angel dust)

Psychotropics

Antidepressants

Antipsychotics

Lithium

Radiographic contrasts

Sedative/ hypnotics

Alcohol, barbiturates or flumazenil in benzodiazepines-
dependent patients (benzodiazepines withdrawal ) 

3.1.2. Febrile Convulsion
Febrile Convulsion (FC) is defined by ILAE (1993) as a sei-

zure in association with febrile illness in the absence of 

CNS infection or acute electrolyte imbalance in children 
older than one month without prior afebrile seizure. It is 
the most common cause of convulsion in children that 
affects 2% and 4% of children in USA and Europe, respec-
tively, and 10% of children in Japan. Two third of FCs occur 
in the first 24 hours of illness. FC occurs mostly between 
three months and six years of age and 80% of cases are 
a benign, single, or isolated brief (1-2 min) tonic-clonic 
seizure (simple FC). Complex FCs is defined by criteria of 
being focal, Todd’s paralysis, seizure with duration of 10-
15 min, and presence of more than one episode within 24 
hours. The risk of recurrent epilepsy in children with FC 
is similar to that of general population but increases if 
FC is repeated. Children with complex FC have a greatly 
increased risk of recurrence   being 8%, 17%, and 49%   de-
pending on the association of one, two, or three com-
plicating features respectively (15, 16). The complex FC, 
preexisting neurodevelopmental abnormalities, positive 
family history of epilepsy, and recurrent febrile seizures 
predict later epilepsy (15, 16).

Even when recurrent, FCs represent acute symptom-
atic seizures and are diagnosed as epilepsy. Simple FCs 
have no long-term adverse results and prophylactic AED 
should be avoided even after two or three isolated convul-
sions. Although Valproate (VLP) and Phenobarbital (PHB) 
reduce recurrence, they have no effect on the risk of later 
epilepsy. Phenytoin (PHT) and Carbamazepine (CBZ) are 
ineffective. Finally, if AED is considered, it should be lim-
ited to children with high risk of developing epilepsy (as 
previously mentioned) or a history of prolonged febrile 
seizures.

More than 90% of alcohol withdrawal seizures (Rum 
Fits) occur as grand mal seizures during the 7-48 hours 
following the cessation of drinking or within 48 hours 
of the last alcohol intake with a peak incidence between 
13-24 hours (17-19). They may present as a single attack, 
but usually occur in bursts of two to six over a day and 
rarely (2%) as status epilepticus (SE). These seizures, either 
single or brief flurry in type, are usually self-limited and 
need no antiepileptic therapy except recurrent or pro-
longed ones, in which short-term AED is recommended. 
In the latter situations, benzodiazepines (BZDs) or PHB 
are preferred. PHT has no effect (20). The rare instances 
of SE should be treated like status from other etiologies.

3.1.3. Posttraumatic Seizures
Posttraumatic seizures (PTS) occur in approximately 5% 

of closed head injuries as well as 50% of patients with a 
compound skull fracture and direct wounds of the brain. 
Depending on the interval between head injury and the 
seizures, post injury seizures are divided into three types. 
Immediate (post impact) seizures present within mo-
ments of the injury, usually as a brief tonic extension of ex-
tremities with shaking movements, followed by awaken-
ing in a mild confusional state. These seizures have good 
prognosis and some authors tend not to treat them (18).
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3.1.4. Uremic Encephalopathy Seizure 
Convulsions occur in one third of patients with uremia, 

often in preterminal patients; they should be treated 
when observed. Patients with fluctuating level of con-
sciousness should have an EEG to rule out nonconvulsive 
Status epilepticus (SE). Uremic encephalopathy associ-
ated with acute renal failure may cause seizures due to 
hyponatremia, calcium disorders, uremia, or disequilib-
rium syndrome seen with hemodialysis. The incidence 
of seizures in the latter condition is reported to be 2% 
to 10% (21). These seizures may be resistant to treatment 
until the uremia is appropriately treated. However, some 
seizures may respond to relatively low plasma concentra-
tions of AEDs because the serum albumin is depressed in 
uremia, increasing the unbound, therapeutically active 
portion of a drug; therefore, blood levels of unbound 
AED should be measured. If there is hyponatremia, the 
seizure may be difficult to control.

Some carbonic anhydrase inhibitors (zonisamide and 
topiramate) are relatively contraindicated in patients at 
risk of nephrolithiasis or when etiology of the renal fail-
ure is not clear. Gabapentin, pregabalin, levetiracetam, 
PHB, and topiramate are eliminated by the kidneys; thus, 
they should be used in lower doses in patients with re-
nal diseases. Some of AEDs (Ethosuximide, pregabalin, 
gabapentin, levetiracetam, and to some extent, PHB and 
topiramate) are removed by dialysis and their serum lev-
els decrease by 50%, therefore, replacement after dialysis 
is required.

3.2. Structural Lesion-Induced Symptomatic Sei-
zures

Several pathologies including brain infections (ab-
scesses and herpes encephalitis), trauma, arteriovenous 
malformations (AVMs), primary brain tumors as well as 
metastases, and stroke may induce recurrent seizures 
and sometimes SE that need immediate treatment.

Brain tumors are common causes of epilepsy, particu-
larly drug resistant seizures. Most of these epilepsies are 
related to low grade tumors, especially those in temporal 
lobe. Type of tumor and its location are important fac-
tors. High-grade gliomas, meningiomas, and brain me-
tastases (except melanoma metastases) less frequently 
induce seizure in contrast to gangliomas, dysembryo-
plastic neuroepithelial tumors (DNETs), and low-grade 
glioma. Cortical tumors are more likely to cause seizure 
than those in other locations.

AED is advised in all cases with brain tumor who had a 
seizure; however, prophylactic therapy does not protect 
these patients against further seizures (19). Thus, except 
in unusual circumstances such as melanoma metasta-
ses, tumors of frontal cortex, or concomitant metastases, 
which have a higher risk of seizures, AED is not recom-
mended. This idea is based on not only lack of prophy-
lactic effect but also the fact that the patients with brain 

tumors are at high risk of AEDs adverse effects (19-22). It 
is preferable to use nonhepatic enzyme-inducer drugs. 
PHB, PHT, and CBZ are enzyme inducers and thus, en-
hance metabolisms of many chemotherapeutic agents 
and decrease their efficacies. In contrast, VLP results in 
toxicity during chemotherapy.

Enzyme-inducer drugs may cause rash and Steven-
Johnson syndrome. The risk of the latter syndrome in 
cases receiving PHT is enhanced by external brain radio-
therapy. For this reason, PHT should be changed before 
radiation. Levetiracetam is a non-CYP enzyme-inducer 
drug (23) that is approved to be effective in brain tumor-
related epilepsy. PHT inhibits insulin release and may 
cause hyperosmolar nonketotic hyperglycemia (as does 
steroids, thiazide, or infection) in patients with diabe-
tes. This syndrome arises usually in conjunction with 
the combined use of the PHT and steroid, for example, in 
elderly patients with brain tumor. Postoperative seizure 
prophylaxis is controversial; however, it is typically initi-
ated intraoperatively and is maintained up to one week 
following surgery. Although such therapy has not been 
proved to decrease the incidence of postoperative sei-
zures, it prevents seizures that might increase morbidity 
and mortality (21, 24).

Severe traumatic brain injury accounts for 20% of symp-
tomatic epilepsies that need to be treated, although they 
are poorly responsive. In contrast to immediate PTS, early 
seizures that occur within seven days after trauma have 
a strong risk of developing later epilepsy; however, it is 
believed that this is usually related to the severity of the 
head trauma. Studies have shown that prophylactic ther-
apy had no proven effect (25); however, PHT was effective 
in preventing seizure in the first week (26). New AEDs 
have not been tested for the prevention of PTS. In general, 
AEDs are used to prevent early seizures but should not be 
given more than two weeks because they do not decrease 
the frequency of late PTS.

Among vascular malformation, epilepsy occurs most 
commonly in association with AVMs and cavernous mal-
formations. Venous malformation is not directly related 
to epilepsy unless associated with a cavernous type. Small 
AVMs are more likely to present with epilepsy, whereas 
larger AVMs usually result in bleeding.

On magnetic resonance imaging, cavernous malfor-
mations have characteristic popcorn appearance with 
mixed signal and a rim of decreased signal (hemosider-
in). They are strongly associated with epilepsy and have 
small risk for bleeding. In contrast to AVMs, if cavernous 
malformation-induced seizures are controlled with AED, 
there is no clear indication for surgery except when the 
epilepsy is drug-resistant. Resection yields good results, 
provided that hemosiderin-stained brain tissue is also 
removed (27).

Studies show that the frequency of seizures in stroke 
ranges between 2.3% and 14%. Stroke-induced early seizures 
are defined as those that occur within 14 days of the stroke 
and late seizures are those that occur after this period 
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(28). They may occur at any age and are the most common 
cause of seizures in the elderly. As in PTS, early seizures 
most often do not progress to chronic epilepsy, but due to 
increased risk of late epilepsy (approximately, 1/3 of cases 
with early poststroke seizures develop late epilepsy), anti-
epileptic therapy is recommended. Prophylactic anticon-
vulsants for seizures after a typical embolic or thrombotic 
type stroke and cerebral hemorrhage is not necessary (18).

Seizures are a major complication of intracranial 
hemorrhage (ICH), usually developing within 24 hours 
of hemorrhage. It is reasonable to begin PHT or VLP im-
mediately. If no seizure occurred, prophylactic therapy 
is usually discontinued, although there are some differ-
ent ideas about its time (from one to six months after the 
ICH). Certainly, those with later epilepsy should receive 
long-term therapy (28).

Obvious tonic-clonic seizures occur in 50% of patients 
with subarachnoid hemorrhage during hospitaliza-
tion and in another 10% in the first year after discharge. 
Ictal events at the onset of bleeding do not foreshadow 
an increased risk of late seizures (29). Others noted that 
seizures occur in up to 20% of patients with SAH during 
the first two weeks, whereas only 6% to 8% develop late 
epilepsy. Prophylaxis with intravenous PHT (20 mg/kg) 
to achieve the therapeutic levels (15-20 ng/dL) should be 
maintained throughout their admission. VLP is also ef-
fective. In uncomplicated cases, AED can be stopped af-
ter the first month, but may be used longer if there is a 
high likelihood of developing epilepsy such as cerebral 
infarction or brain abscess (28). Short-term prophylaxis is 
recommended in the case of convulsive seizure; however, 
there is controversy in the case of nonconvulsive seizure 
in these patients (30).

3.3. Remote Symptomatic Seizures
Remote Symptomatic Seizures (RSSs) occur in patients 

with a history of stroke, trauma, CNS infection, or static 
encephalopathy from birth with mental retardation or 
cerebral palsy. Multiple seizures or SE at onset, Todd’s 
postictal paresis, and prior acute seizure increase the risk 
of recurrence seizure in this group. Antiepileptic therapy 
is needed if above mentioned risk factors exist.

3.4. Single Unprovoked Seizure
A two-year recurrence rate of first unprovoked seizure is 

reported between 39% (31) and 51% (9). Treatment reduced 
the risk by 60% in one study (31) and by 30% in another (8). 
Abnormal EEG and neurological status most influenced 
recurrence rate (32). In spite of these facts, there is no evi-
dence that therapy alters the prognosis of epilepsy. There-
fore, treatment should not be advised without having de-
tails in mind and decision to treat should be made only in 
consultation with the patient or parents after weighing 
the unique circumstances posed by the individual. How-
ever, in most cases with idiopathic first seizure, deferring 
treatment until a second seizure is a reasonable and of-
ten preferable decision (29).

Most neurologists treat first unprovoked seizures in pa-
tients with high risk of recurrence such as history of epi-
lepsy in siblings (not parents), history of postictal Todd’s 
paresis, multiple seizures at onset, and history of brain 
injury, stroke, CNS infection, or significant head trauma.

Single seizure treatment was categorized by Interna-
tional League Against Epilepsy (ILAE) Leppike (33) as the 
following:

I - Definitely needs treatment
a - With structural lesion such as brain tumors, brain ab-

scess, herpes encephalitis, and 
AVMs or cavernous malformation
b - Without structural lesion, but with high risk of recur-

rence:
- History of epilepsy in siblings (not parents)
- History of Todd’s postictal paresis
- Multiple seizures or SE at onset
- Prior acute seizure
- History of brain injury (stroke, infection, significance)
- EEG with definite epileptic pattern, especially general-

ized spike-wave complexes
II - Possibly needs treatment
- Unprovoked seizure with none of the above risk fac-

tors, but with special conditions such as need to drive or 
work at height

III - Probably needs no treatment (also short-term ther-
apy may be used)

- Alcohol withdrawal
- Acute symptomatic seizures
- Post impact seizures
- Seizure provoked by excessive sleep deprivation
- Specific benign epileptic syndromes such as simple 

febrile convulsion, benign epilepsy with centrotemporal 
spikes (BECTS), or Childhood Absence Epilepsy (CAE)

After few nocturnal seizures, BECTS remit spontane-
ously by adolescence in 90% of cases. On the other hand, 
CAE may go into remission in 55% of children, especially 
in those without secondary generalized tonic clonic sei-
zure; thus, may not need treatment.

3.5. Two Unprovoked Seizures
After two unprovoked seizures, the risk of recurrence 

increases markedly (61% at 2 years and 73% at 5 years). Fur-
thermore, diagnosis of epilepsy is made following sec-
ond unprovoked seizure; therefore, antiepileptic treat-
ment is necessary.

3.5.1. Discontinuation of Antiepileptic Drugs
According to the report of Kwan and Brodie (34), ap-

proximately two third of epileptic patients achieve sei-
zure freedom with appropriately chosen treatment. Un-
like other medications that usually have a well-defined 
course, duration of antiepileptic therapy remained some-
what controversial. Due to adverse effect of AEDs, strat-
egy for discontinuation of AEDs (D-AEDs) should be con-
sidered after a period of seizure freedom (typically two 
to five years in adults and one to two years in children) 
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except in patients who have epilepsy due to progressive 
neurologic disorder. Before decision to withdraw AED, 
patient should be informed about risk for relapse and 
the potential implications of recurrence seizures, par-
ticularly for safety and driving. Some patients fear the 
consequences of withdrawing and are apt to continue 
medication while others are willing to stop it even when 
the risk of recurrence is high. The rate of seizure recur-
rence following D-AEDs is two to three times the rate in 
those who continue treatment (7, 8, 32, 35). The average 
recurrence rates in children and adults were reported 
31.2% and 39.4%, respectively (36). Recurrent seizures oc-
cur relatively soon after D-AEDs, half of which take place 
within six months and the entire at the first two years.

3.5.2. Prognostic Factors Influencing Recurrence Rate
All studies in adults including Medical Research Coun-

cil (MRC) Antiepileptic Drug Withdrawal Study Group 
(37) confirmed an increased risk of seizure recurrence 
following D-AEDs, even after a seizure-free period. Some 
studies (38, 39) found that an abnormal neurologic ex-
amination, IQ < 70, longer duration of epilepsy, higher 
number of seizures, and multiple type  seizures are as-
sociated with increased risk of recurrence. The MRC 

study (37) reported that a higher risk of recurrence was 
correlated with both the prior use of multiple AEDs and 
generalized tonic clonic seizure type. Moreover, focal epi-
leptiform discharges on EEG and worsening of the EEG af-
ter D-AEDs are other unfavorable factors (40-42). Finally, 
focal findings on magnetic resonance imaging such as 
hippocampal pathology increase the risk of recurrence 
(43). In children population epilepsy, there are additional 
special factors that should be considered during decision 
to withdraw AEDs:

- Recurrent rate is slightly lower in children than in 
adults.

- Natural course of some epileptic syndromes is benign; 
they remit regardless of treatment and whereas, 10% of 
them including juvenile myoclonic epilepsy (JME) and 
reading epilepsy will never remit.

- In a review at 2008, a seizure-free period of one to two 
years was recommended as an acceptable period for justi-
fied AED withdrawal (44).

- Adolescent age of onset (45, 46), a symptomatic etiol-
ogy, an abnormal neurological exam, and epileptiform 
discharge before or after withdrawal increase the risk of 
recurrence.

In general, favorable and unfavorable factors for D-AEDs 
are listed in Table 2.

Table 2.  Favorable and Unfavorable Risk Factors for Discontinuation of Antiepileptic Drugs

Factors favoring decreased risk of seizure recurrence after D-AEDs a

Seizures easily controlled with monotherapy
Seizure free period of 2-5 years
Intact neurological examination
Single idiopathic seizure
Childhood onset seizure
A single seizure type
Normal EEG
Normal IQ

Factors favoring increased risk of recurrence after D-AEDs
Clinical
Hippocampal pathology, JME, and reading reflex epilepsy, Symptomatic partial epilepsy
Abnormal neurologic examination and IQ < 70
Age of onset > 10-11 years old or adolescent onset
More than one AED at time of discontinuation
Longer duration of epilepsy, positive FH
Poor initial AED response
Worsening EEG patterns after D-AED
Poor initial AED response
Worsening EEG patterns after D-AED 
Severe epilepsy (defined as many seizures, need for more than one AED, or difficult to control)
Electroencephalographic
Abnormal EEG at baseline (at seizure starting point)
Unimproved EEG (Compared to baseline EEG)
Generalized EDs and EDs not otherwise specified
EEG deterioration during withdrawal
Slow background, dysmaturity

a  Abbreviations: AED, antiepileptic drugs; D-AEDs, discontinuation of AED; ED, epileptic discharges; EEG, electroencephalography; FH, family history; 
JME, juvenile myoclonic epilepsy 



Ghaffarpour M et al.

Arch Neurosci. 2014;1(3):e141826

3.6. Pace of Antiepileptic Drugs Tapering
Few studies focused on the methods of withdrawing 

AEDs and there is a little evidence in favor of particu-
lar style of medication tapering. Some authors  defined 
rapid taper as occurring within three months or less and 
slow taper as occurring longer than three months (47). 
In the Cochrance review, the tapering period in children 
ranged from one month to one year. In a study by Serra et 
al.  no difference was found between tapering periods of 
one month and six months (48).

Although meeting the methodological criteria and de-
fining the optimal tapering period is even much insuf-
ficient in adult studies, occurrence of seizures relapse 
mostly within the six months after D-AEDs, safety, and 
quality of life issues are all in favor of relatively rapid (1-3 
months) tapering.

When discontinuation of treatment is elected, slow 
drug tapering is mandatory because rapid withdrawal 
may result in withdrawal seizures or even SE. This prin-
ciple is particularly true for PHB and BZDs, particularly 
Clonazepam, that have long half-life and great potential 
for causing withdrawal seizures. These drugs should be 
withdrawn over many months, usually in increment of 
25% of the initial doses. PHT, CBZ, and VLP can be with-
drawn over six to ten months. More prolonged with-
drawal probably does not reduce the risk of seizure re-
currence. 

3.7. Benefits and Risks of Treatment Discontinua-
tion

D-AEDs eliminate short- and long-term adverse effects 
of AEDs. In addition some studies have documented 
that mood and psychiatric condition of patients may 
improve after drug discontinuation (49, 50). Conversely, 
in patients who have comorbid bipolar disorder or head-
ache, VLP and lamotrigine withdrawal may have negative 
effect on psychiatric state of patients and withdrawal 
from topiramate may worsen the headache. For many pa-
tients, these negative effects are enough to prevent them 
from drug discontinuation. A few studies focused on the 
possibility of the development of resistant seizures or 
sudden unexplained death following drug discontinua-
tion during recurrence phase, but this is not usually the 
case For example, Comfield and Comfield found that 97% 
of relapsed seizures in children were controlled again . 
This is less clear in adults (42).

3.8. Role of Electroencephalography in Decision to 
Start or to Stop Antiepileptic Drug Treatment

Although EEG plays an important role in the diagno-
sis of seizure disorders and may predict outcome of the 
treatment discontinuation, role of EEG as a predictor of 
seizure recurrence after D-AED is still an issue of debate 
because of its weak points and limitations. Weak points 
include:

1) EEG findings, like those of EKG and EMG, are meaning-
ful only in relation to the illness under consideration and 
the clinical state of patient during recording.

2) Some of epileptic patients have normal interictal EEG, 
even during the aura phase of a simple or complex par-
tial seizure (CPS). Conversely, a few normal individuals 
may have abnormal EEG. In addition, similar EEG abnor-
malities may build up in conditions other than epilepsy. 
For example, epileptiform discharges and rarely periodic 
lateralized epileptiform discharges (PLEDs) can be found 
in patients with migraine (51).

3) Differentiation between normal patterns that may 
simulate seizure and the true epileptic or interictal dis-
charges is still a challenge for those who report EEG.

4) Although gross EEG abnormalities are by themselves 
undoubtedly abnormal, lesser degrees of abnormalities, 
form a continuum between abnormal and the complete-
ly normal EEG, are less significant (52).

5) In a study of intracranial and scalp recordings, only 
10% of discharges involving less than 10 cm2 of cortical 
surface area were detectable as an interictal spike on 
scalp EEG, while none were detectable in those involving 
less than 6 cm2 of the cortex (53).

6) Underlying cause of seizure, type of the epilepsy syn-
drome, and pharmacologic effects of AED therapy are 
other factors influencing the value of the EEG in the set-
ting of D-AED.

Despite above limitations, EEG may be helpful by:
1) Detecting abnormal brain function not apparent on 

the neurological examination.
2) Predicting the possibility of seizure relapse after D-

AED.
3) Facilitating diagnosis of epileptic syndromes and 

therefore, giving appropriate advice about D-AED. Rolan-
dic or Centro temporal spikes in patients with rolandic 
epilepsy and 3 Hz spike-wave discharges in children with 
CAE are benign findings. Conversely, anterior temporal 
sharp waves (indicating temporal lobe epilepsy), gener-
alized slow spike-wave pattern, frontal spikes in patient 
with partial frontal epilepsy, and generalized polyspike-
wave discharges in JME have higher rate of intractability 
and lower remission rates. Many patients have not specif-
ic epileptic syndrome or specific epileptogenic discharg-
es and hence, will not benefit from EEG.

3.9. Gross Electroencephalographic Abnormalities
Focal diminished or absent brain waves:
This pattern is seen with infarction, tumors, traumatic 

necrosis, or extensive clot between cerebral cortex and 
electrode. However, most of these lesions are not large 
enough to abolish brain waves and the EEG may record 
abnormal high voltage (50-350 mV) slow waves arising 
from functioning brain at the border of the lesion.

Focal fast activity:
It is recorded in patients with skull defect or early 

phase of brain ischemia as well as at the beginning of 
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some seizures.
Epileptiform discharges (spikes, sharps, and spike-wave 

complexes):
These are presented interictally in patients with epi-

lepsy or in individuals with a genetic predisposition to 
seizure.

Burst-suppression pattern and flat EEG (electrocerebral 
silence).

3.10. Normal Variants or Borderline EEG
Borderline findings have no clinical significance in an 

otherwise normal person, but become meaningful in 
those with particular signs and symptoms. They include:

- Fourteen-Hertz and 6-Hz positive spikes or small sharp 
waves during sleep.

- Scattered 5-Hz or 6-Hz slowing.
- Minor voltage asymmetries.
- Persistence of breakdown (appearance of 3-4 Hz activ-

ity during middle and later part of hyperventilation in 
children) for a few minutes after hyperventilation. 

4. Discussion
Keeping in view the considerations that: 1) some of the 

seizures and epileptic syndromes are benign and self-
limited , 2) the majority of the AEDs have serious adverse 
effects, resulting sometimes in undesirable consequenc-
es and 3) seizures may relapse following treatment with-
drawal, physician should know much more about when 
to start and how or when to stop anti-epileptic therapy.
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