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Epilepsy is conventiona lly defined as 
two or more unprovoked seizures. Even  
though epileps y is the mos t common neu-
rologic problem encountered in pediatric  
practice,  there are still no well  defined 
guidelines abou t man agement wh ich can 
be applied to every child with epilepsy and 
which are acceptable to all physicians deal -
ing with chi ldhood epilepsy. In this com-
mun ication  we have presented an ap-
proach to the management  of children with 
epilepsy, based on current knowledge and 
personal experience. Some of the commo n 
questions and issues that arise during man-
agement have al so been addressed.

At the outset, clarificat ion of certain 
definit ions(l) is essen tial to avoid confu -
sion in terminology: is a 
parox ysmal clinical man ifestation pre-
sumed to result from an abnormal and ex-
cessive discharge of a set of neu rons in the 
brain; is a condition character-
ized by two or more epilept ic seizures  un-
provoked by any immediate cause. (Multi-

pie seizures within 24 hours, and an epi-
sode of status epilep ticus are considered  
single events. Febrile convulsions and neo-
natal seizures are excluded); 

are certain epileptic disorders 
with a common cluster of signs and symp-
toms such as age of onset, seizure type(s),  
EEG characteristics and sometimes progno-
sis.

Approach to a child with epilepsy 
should focus on establishing a correct diag -
nosis, deciding abo ut the need for 
antiepileptic drugs, choice of most suitable 
drug and proper  fol lowup of the patient . 
This can be achieved by following a sys-
temat ic approach to address the following 
questions.

This is the first question that needs to be 
answered when a child is brought with a 
history of a paroxysmal seizure like event.  
An understanding of NEEs that mimic epi-
lepsy is importa nt to avoid a mistaken di-
agnosis of epilepsy. NEE may be catego-
rized as either psychogenic or physiologic.  
The latter are more common in infancy and 
childhood(3). Psychog enic  seizures  occur 
in both non-epileptic as well as epi leptic 
children. Some of the common NEEs are 
listed in Inattention and day drea m-
ing in sch ool child ren may als o be mista ken 
for absence seizures. Repeti tive rhythmic 
movements and startling episodes in chi l-
dren with mental deficiency are often mis-
interpreted as seizures.

A detailed history of the exact sequence 
of events and circumstances, along with 
physical examinatio n is essential for differ-
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(iii) Epileptic 
syndromes(2) 

Table I. 
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entiating NEEs from true seizures. At times 
however , this may be extreme ly difficul t. 
Although  an EEG is of help, it may not al-
ways be decis ive. One must be aware that 
the EEG may be normal in 30-50% of chil-
dren with ep ilep sy; and also th at 
epi leptiform activity sp ikes or sharp

* Breath-holding s pells

* Syncopal attacks

* Shuddering attacks

* Benign paroxysmal vertigo
* Complicated migraine
* Night terrors
* Somnambulism
* Narcolepsy
* Gastro-esophageal  reflux  with  laryngos-

pasm and apena

waves) can be seen in EEG(s) of some no r-
mal children and therefore a diagnosis of 
epilepsy should not be mad e only on the 
basis of such changes. Children with pure 
physiologic or pure psychogenic NEE may 
show EEG abnormality and even focal ab-
normalities on CT or MRI scan(3). In such 
cases, neuro diagnostic EEG-video record-
ing is needed for making a correct diagno -
sis. A possibility of NEE should also be 
considered in all children with a histor y 
sugges tive of refractory seizures or mult i-
ple seizure types.

Having conf irmed that the child has 
true epi leptiform seizure, it is essent ial to 
find out the type of seizures. The Interna -
tional League Against Epilepsy (ILAE) 
classification of seizures(4) summarized in 

is important for proper choice of 
medication. It is base d on clinical as well a s 
EEG criteria. For communiti es where an 
EEG may not be easily available, a predom-
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—Some Common Non Epileptic Events in 
Infants and Children

Table II 

TABLE I

What  is the type of seizure (s)?
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inant ly clinical simp le classification has 
been p roposed(l). At times, classification of  
the types of seizures alone may not be to-
tally sa tisfactory. Class ification of 
epilepsies and epileptic syndromes (5) may 
be more useful for proper diagnosis, treat-
ment and prognosis. Although these classi-
fications are in evolution and are difficult 
for the nonspeci alist, they have established 
un animity in term ino logy and  shou ld 
therefore be adopted whenever possible. It 
may be worthwhile understanding that:  

are those with no under-
lying cause, except  a possible  hereditar y 
predispositio n; 
are considered the consequence of a known 
or suspected CNS disorder ; and 

are presumed to be 
symptomatic but the etiology is not known.

Prec ise details in the history  of the 
event(s) and its circumstanc es are the cor-
ner stone of accurate diagnosis of seizures 
and their type. The first clinical signs of a 
seizure, designated by the misleading term 
of 'aura' have a highly loca lizing value(l) 
and should therefo re be asked about. As a 
doctor rarely witnesses a seizure, classifica-
tion depends almos t ent irely on the de-
scription given by a witness, usually a par-
ent or a school teacher. A dis turbed parent  
of a child wit h the first seizure episo de may 
not be able to narrate events sequentiall y, 
may be utterly confused about the side of 
orig in, if any,  and also may overes timate 
the duration of seizures. In children with 
recurrent seizures over a long time, a cor-
rect recall of events is even more unlikely. 
Hence it is import ant to take  the history 
very patient ly and it is often helpful to get 
the witness to e nact the event.

A complete clinical an d neurological ex-
amin ation should be done in all chi ldren  
with epilepsy par ticularly to ensure that 
there is no underlying neurological abnor -
mality. Althou gh in pr imary generalized

epilepsies, the clinical examination may not  
add much information , but it is particularly 
valuable  in cer tain epi leptic syndromes. It 
is important  to know that there is a definite 
age predilict ion in some of the epilepsies 

In infants and young children, a 
developmental assessment  should also be 
done as a part of the initial assessment  as 
well as follow up  to exclude developmental 
delay or  regression.

A combination of the age of onset, clini-
cal descr iption of seizures, neurodevelo p-
mental assessment and EEG helps in classi-
fying the epi lepsy/epilept ic syndrome. A 
CT or MR scan may be needed in som e 
cases.

After classification comes the crucial 
question  of whether antiepileptic medica -
tion should be started  or not. This decision 
should be guided by the risk of seizure re-
currence, and the potential morbidity of 
anti-epileptic drug (AED) therapy. The risk 
of recurrence after a first unprovoked sei-
zure varies from 23% - 80% depending on 
risk factors(6,7). The risk is higher in pa-
tients with a neurologic insult. Seizure eti-
ology and EEG are the strongest predictors  
of recu rrence(8) - the risk being low (24%) 
in idiop athic epilepsy and nor mal EEG, 
and high (65%) in symptoma tic epi lepsy 
and abnormal EEG(8). Routine treatmen t
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(i)
Idiopathic epilepsies 

(ii) Sympto mati c epil epsi es 

(iii) 
Cryptogeni c epi lep sies 

(Table II I). 

To treat or  not to t reat?
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after a first unprovoked seizure is not indi-
cated. The decision to treat should be indi-
vidu alized.  In  a neuro logically nor mal 
chi ld, with idiopa thic gener alized ton ic 
clonic seizure, there is no need to start 
treatment. Initiation of AED after a first un-
provo ked seizure may at times be  consid -
ered in children with a constellation of risk 
factors, namely, remote symptomatic sei-
zure, chi ldren with parti al seizure (excep t 
Rolandic ), prior acute symptomatic seizure, 
sibling with epilepsy, Todd 's palsy, and 
first seizure during sleep (9).

It may  be pertinent  to ment ion here that  
status epilepticus may present  as a first sei-
zure in children who are otherwise neuro -
logical ly normal. While some consider this 
as an indication for starting AED(9), recent 
studi es in both chi ldren and adults hav e 
shown that risk of seizure recurrence fol-
lowing status epi lepticus as a first unpro -
voked seizure is not different from seizure 
recurrence following a brief firs t unpro -
vok ed seizure(10). Pro lon ged treatment 
with AEDs has not been recommended(ll).  
It may be re-emphas ized that even in the 
presence of some risk factors o f recurrence, 
majori ty of chi ldren are not treated after 
the first unpr ovoked seizure(9).

Most chi ldren with recurrent  seizures 
require treatment except those who have 
provoked seizures and those in whom epi-
sodes of se izures ar e sep arated b y 
years( 12). For occasiona l provoked sei-
zures, the provoking factor (metab olic, tox-
ic, traum a, acute cerebra l ano xia, 
shou ld be identified and  treated. Since 
such conditions have  no reason for continu-
ing liability to recurren t seizures,  pro -
longed treatment is not needed unless the 
seizures were of  such  severity that 
epileptog enic  brain dam age may have  re-
su lted(12).  When two  or mor e 
unprovok ed seizures have occurred, 
treatment has to be started.

Havin g dec ided that treatment is to be 
star ted, the doctor has to think about the 
choice of the most suitable AED. Before 
embarkin g on drug therap y, it is imp era-
tive for the doctor  to be familiar with the 
basic pharmacokinetics of the commonly 
used AED It may be w orthwhile 
understanding some of the properties that  
influen ce dru g admin istration and moni -
toring.

etc .) 

(Table IV). 

(a)  Time    in   p eak  concentration   (T  max);

Which drug to use ?
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the time take n to achieve maximum 
serum level after a single dose.

time taken t o reduce the con
centration of a drug by half. Drugs
with a lon g half life n eed  to  be  given
less of ten th an those w ith a shor t ha lf
life.

(c) time
taken for serum levels  to reach a steady
state. This requires about five  half lives
with maintenance d oses. It is imp ortant
to unde rstand  that steady therapeu tic
levels   of   a   particular   AED  can  be
achieved only after a given time, af-
ter  its  f ive  ha lf lives   and  therefor e
drugs    with    long    half    lives    like
phenobarbitone will take lo nger time t o
reach SSC.

range—The range of serum
drug level w ithin whi ch most p atients
respond satisfac tori ly. The se ar e good
guidelines bu t no t 'absolute' because
there are interind ividua l var iations in
response to AED(s).

The choice of the initial AED is mainly 
based o n the efficacy of a drug for a partic -
ular seizure type/syndrom e, and the ratio 
of its efficacy to side effects. In our country, 
cost may also be a consideration. in-
dicates the choice of drugs according to sei-
zure types and epilept ic syndrome. It may 
be mentioned here that myoclonic seizures  
and drop attacks  in chi ldren may be exac-
erbated by CBZ and no significant differ -
ence in efficacy has been found between  
prednisolone and ACTH for treatment of 
infantile spasms. Considering the high cost 
of ACTH, and less severe side effects of 
prednisolone(9), it may be advisable to use 
prednisolone as first choice for treatment of 
infantile spasms in country.

Unlike many o ther issues in the man-

agement  of epilepsy,  this is perhaps an as-
pect where there is no controversy today. 
The goal of therapy is restoration of a nor-
mal life through complete control of sei-
zures using a  single  drug with least  side ef -
fects. A single drug is capable of providing 
satisfactory seizure control in 40-75% of pa-
tients with epilepsy(14). Advantages of 
monotherapy are: less adverse effects 
no problem of drug interactions;  (c) lower 
cost, and better compliance.

Genera lly treatment should be started 
with a smal l dose of the proper drug to 
minimi ze side effec ts, and then gradually 
increas ed to the anticipated maintenance  
dose over a few weeks.  One may give half 
the proposed maintenance do se for the first 
1-2 weeks and then give the full dose(15).  
Phenytoin, however, can be started with  
maintenan ce dose r ight away(16). If dru g
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i.e., 

(b) Half life—

Steady  state  concentration   (SSC)—

i.e., 

(d) Tlierapeutic 

Table V 

(a) (b) 

(d) 

our  

How    ma ny   drugs   to   use?   Mono   or 
polytherapy?

How to initiate and adjust AEDS?



PERSON AL PRA CTICE

monito ring facilit ies are readily available, 
drug level may be checked after an optimal 
time (5 times the half li fe) to see if steady-
state concentratio n (SSC) has been reached. 
If the level is still low, the dose should be  
increased, keeping a watch fo r side effects. 
In certain situation, namely, very fre-
quent seizures or a relatively prolonged 
seizure or  (c) majo r seizures few hours be-
fo re presentation, wherein a rapid rise in 
serum level is desired, a loading dose (2-3 
times t he presu med maintenance do se)  
may be given orally, or parenterally in case 
of PHT or PB. With CBZ and VPA, dose 
may be increased every third day up to re-
quired maintenance. summarizes 
these details.

Liquid preparations of AE D(s) may be  
needed for infants and young children. It  
must then be ensured that correct amounts 
are dispensed using either a calibrated sy-
ringe or a measure spoon. Liquid prepara-
tions require frequent renewal owing to  
shor t shelf-life, may contain potentiall y 
damaging i ngredients like sucrose and at  
times may be more rapidly absorbed, lead-
ing to transient side-effects. Also , the high-
er cost of liquid AEDs is an important 
consideration in our cou ntry. Hence tablets 
are preferable whenever possible.

Fluctuatio n in seru m level of AE D  
shoul d be kept as small as possible. Doses 
should, therefore, be evenly spaced and 
their frequency adjusted depending on fo r-
mulatio n, bio avail abilit y and half-li fe .  
While phenobarbitone and phenytoin can 
be given in daily or twice a day schedules, 
drugs like valproate and carbamazepine  
should be given i n multiple doses. C hil-
dren are liable to forget the afternoo n dose  
at school  times; timing shoul d, therefo re be

appropriatel y adju sted and compliance en-
sured. Slow release tablets are useful if in-
frequent do sing schedule needs  to  be  
adopted. It is advisable  to  give valproate  
after  meal s as absorption is  del ayed and 
the smoot hing effect on plasma level is en-
hanced. Also, gastric irrit ation is amelio rat-
ed. So me drugs like phenytoin do not re-
quire any attentio n to the time of day or re-
latio n to  meals.

During the  phase of initiating therapy, 
it is advisable to call the patient for  two  
three visit s if feasible. Do se adjustments, 
baseline investigatio ns, explanation of the 
problem and its management, and answer-
ing t he patient's/ parents' qu estio ns are  
done during these visits. Parents shou ld be 
info rmed about possible side effects of the 
AE D being used and shou ld be advised to  
report if they not ice any side effects or if 
there is seizure recur rence. In a well con-
tro lled child, a three-six monthly fol low up 
is generall y sufficient. If however the sei-
zures are not well control led, the fol lowup 
wil l depend on seizure frequency and time 
required fo r drug to reach SSC after each 
manipulation of dose.

The following should be  carefull y 
checked at every visit:

Seizure frequency- reduction or elimi-
nation:   appearance   of   new   seizure
type-it is preferabl e to  maint ain a sei-
zure di ar y i f t here  are fr equ ent se i -
zures.

Do sage and compliance

(c) Formulation and t rade name of AE D
being used.

Relevant  si de   effect s  of AE D being
used.

(a) 
(b) 

Ta ble IV 

(a)

(b)

(d)

Should liquid preparat ions be used?

What should be the frequency of dosing?  
What is the re lation to mea ltime?

Ho w fre que nt ly sho uld a pat ie nt be  
ca lled for follow up?

or 

What to c hec k at  fo llow up visits?
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(e)   De teriora tion in  school performance, 
behavioral altera tion.

It is advisable that pat ients adhere to a 
specific brand of AED as absorption may 
differ between similar formulations from 
variou s manufacture rs. Significant increase 
in serum  ph enytoin con centration s has 
been observed  when the same maintenance 
doses of medication are taken from differ-
ent sources. Signif icant  changes  in blood 
leve l also occur when formulations are  
chan ged from tablet to syrup or  from fast 
to slow release prepa rations(17).

is not necessary to increase dose of 
AED in well stablil ized patients even if the 
drug levels are s ub-therapeutic(18).

If recurrence of seizures occurs soon af-
ter starting anticonvuls ants, one can wai t 
for the SSC to build up. If however, sei-
zures occur after that time period, then one  
has to look  for  two  impor tant  factors ; 
namely, adequate compli ance and provok-
ing factors. If there  is a good compli ance  
and no obvio us precipitating  factors, 
fever, intercurrent illness, co-medica tion, 
change in formulation, then the dose of 
anticonvulsant has to be increas ed. Ideall y 
a drug level should be o btained in such cir -
cumstances .

AEDs cause four distinct types of toxic-
ity: actue dose related, acute idiosyncratic, 
chronic, and teratogenic. Side effects occur 
in 50% of treated patients and are more 
common  with polytherapy(1 7). The most 
frequent advers e effects are dose related 
and are m ild and revers ible. Idios yncr atic

effect s are potenti ally lethal but are fortu -
nate ly rare: they warran t immediate 
discont inua tion of drug. One should rely 
on clinica l changes  rather than laboratory 
tests which are done at arbitrary points; for 
example, nausea, vom iting, abdo minal 
pain in a child on valp roate sho uld alert the 
physician about impending liver cell fail-
ure. Similarl y, recogni zing dermatolog ic 
signs is also important.

Some baseline investi gations before  
starting AED have been rec ommended (18), 

liver function  tests before valproate. 
Periodic routine laboratory tests (hematolo -
gy, serum chemistries, urine, are 
doubtful value as life threatening reactions  
are rarely predicted by such tests. 
summariz es the major adverse effects  of 
AEDs.

When a child fails to respond to thera-
py, the following need to be done: (/) Re-
confirm  the diagnosis of epilepsy and care-
fully exclude non-epileptic events; Re-
check that the appropriate drug for the sei-
zure type is bein g used in adequate  doses 
and that there has been no arbi trary modi -
fication of dose or change of formulations  
by parents; Ensure compliance; Ex-
clude  underl ying progres sive bra in dam-
age; If child is on polytherapy, exclude 
drug inter action ; and Check that  chi ld 
is no t getting overdo sage since certain 
AED's (PHT, CBZ, CLP) may themselves  
cause seizures with overdosage. It may at 
times be extreme ly difficu lt or impossibl e 
to get compl ete seizure control in certain 
situations , severe brain damage, 
Lennox Gastaut syndrome, 

The initial drug of choice should be in-

Should dos e be adjust ed with increa sing 
weigh t?

It 

How  to  manage  a  se izure  recu rrence  
whi le a  chi ld is on AED?

How to monitor for adverse side effects? 
Wh ich ones are an ind ication to stop  
therapy?

of 

What  are the causes of poor response to 
therapy?

What is the mana gemen t prot ocol of 
refractory seizures?

e.g., 

etc., 

e.g., 

etc.) 

Table VI 

(ii) 

(iii) (iv) 

(v) 
(vi) 

viz.,  
etc.
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creased to the maximum dose that is toler-
ated without clinical toxicity (even if the 
drug level goes above therape utic range). If  
still ther e is no control, a second drug is 
added and similarl y incre ased. Only when 
seizures are wel l controlled, or maximum  
dose/toxic ity is reached, the first drug may 
be slowly withdrawn.

If both drugs are ineffective in maxi-
mally tolerated dos es,  on ly then po ly-
therapy with two drugs should be initiated. 
Using more drugs normal ly does not help: 
on the other hand, toxicities increase. When  
two  dru gs are b eing us ed it is well wo rth

graduall y reducing the dose of these  since 
this appro ach of ten redu ces seizures 
frequency.

The possibility of pyridoxine depe nden-
cy shoul d be co nsidered in eve ry child wit h 
refractory seizures up to the age of  two 
years , includin g those with infan tile 
spasms(19). This diagnosis can be  confirm-
ed by giving 50-100 mg of intravenous py-
ridoxine un der EEG control, during clinical 
seizure activity. A positive response is seen 
with in minute s to hours and should be 
followed by an oral maintenance dose of 
50-100 mg/day.
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Steroids and ketogenic diet are some-
times used in refracto ry seizures parti cul ar-
ly in Lennox Gastaut syndrome. The other 
dru gs  t ha t may be  tri ed are adju nctive  
drugs, namely, acetazolamide and newer  
AEDs. Some children with refracto ry sei-
zures may benefit from surgery w hich is 
available only in specialized epilepsy sur-
gery units.

In general, if there is no satisfacto ry re-
sponse within three months, it is advisable 
to  refer the patient to  an expert.

The principles of combination therapy 
are as fol lows:  AEDs with different 
mechanisms of action and with few or no 
drug interactions should be prescribed to -
gether; and AE Ds with large therapeu-
tic index and with the fewest side effects 
shou ld be selected. Newer AEDs may also  
be used in combination, fo r example,  
lamotrigine vigabat ri n and gabapentine  
have been used as add on therapy for par-
tial and secondarily generalized seizures. 
Felbamate has been fou nd useful in partial 
epilepsy and some cases of Lennox Gastaut  
Syn dro me. Ho w ever t he role  of new er  
AE D s still needs to  be est ablished and 
these shou ld not  be used indiscriminately.

Normally children with epilepsy are  
managed on an out patient basis. Only occa-
sionall y hospitalization may be needed for : 

 Management of statu s epilepticus; 
Careful observatio n of seizure type; 
Distingui shing between seizures and NEE; 

Frequently occurring or refractor y sei-
zures, particul arly where there is no access  
to medical help; Serious adverse reac-
tio ns of  AED(s); and Ensuring compli-
ance in poor responders.

EEG is the single most valuable investi-
gation in patients with know n or suspected 
seizures. At the same time, it is one of  the 
most abused diagnostic investigatio n. It is, 
therefo re, important for physicians to use it 
rationally, with a clear objective. In this 
context it is worth remembering that 
number of normal phenomena may simu-
late epileptifo rm discharges and a careful 
examination of  the EEG can prevent pitfalls 
in interpretation. Moreover, epileptifo rm 
discharges including 3 Hz spike and slow 
wave have been seen in about 3% of nor-
mal chil dren(20) and also in sibli ngs of 
some epileptic children. The possibili ty of 
evolving changes in EEG with age, with 
brain maturation, should be entert ained. 
The int erpret ation of pedi atric E E G(s) 
shoul d, therefo re, be done by a person well 
versed i n the su bject. Routine i nteri ctal 
scalp EEG demonstrates featur es of epilep-
sy in 50 -60 % cases(21) -the yield may be in-
creased to 90 % using various activation 
procedures, especiall y sleep. Temporal and 
frontal lobe onset seizures may sometimes 
be diagnosed only on sleep EEGs. Hence 
sleep EEG(s) shou ld always be asked for . 
Ictal records are rarely possible except in 
absence seizures.

Epileptifor m activity support s
a diagnos is of  epilepsy, a normal EEG how
ever, does not  exclu de it.

The EE G can be
very useful in making precise diagnosis of
the t ype  of epil epsy, namely,  generalized
versus  parti al.  It i s particularly u seful i n
distingui shing t ypical 3 Hz spike wave ab-
sences fro m complex partial seizures and in
patients with tonic-clonic seizures without
an aura  to  di ff erenti at e betw een pr imary
generalized seizures and those with a focal
onset .

Ho w sho uld the  drugs fo r co mbinat io n 
therapy be se lecte d?

What a re  the  indications of hospitaliza-
tion in epileptics?

W ha t is  the  ro le  of  E E G in c hildho o d 
epilepsy?

a

EEG is usef ul for:

(i)

(ii) 

(i) (ii ) 
(iii) 

(iv) 

(v) 
(vi)  

(a) Diagno sis: 

(b) Classificatio n of seizures: 
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(c) The EEG is
valuable for indentifying  specif ic epilept ic
syndrom es like West syndrom e (hyps arr-
hythmia), Lennox Gastaut syndrome (slow
bi- or triphasic spikes with 1-2 Hz slow
waves),    Rolandic   epilepsy   (paroxysmal
sp ikes  from  the  centro tempor al region),
juv eni le myoclon ic epi lepsy (generalized
clus ters of  sp ikes of  h igh freq uen cy on  a
normal backgr ound), 

Specific EEG pat
terns have been described in subacute scle-
rosing  panencep halitis,   Batten's   disease,
lissencepha ly and  Angelman's synd rom e
in   all   of   which   clinica l   epilepsy   may
occur(21).

is indicated by the
diffuse abnormality of backgro und rhythm.
Foca l slow ing of ten indi cates an under ly-
ing focal structural dama ge.

To a limited extent the 
EEG may assist  in choice of drugs, for ex-
amp le, use of valproa te/ethosux imide in 
childhood absence epi lepsy. Spike wave  
patterns in children with other types of ab-
sence seizures may prohibit  the use  of 
carbama zepine which can cause an exacer-
bation of epileps y in these seizure disor -
ders.

The wide-
spread misconception that  the EEG will 
provide information about the state of the 
patient's epilepsy leads to unn ecessary 
EEG examinations. Periodic EEGs are not 
required ; patient management  should re-
main essentially clinical. In certain situa-
tions (West syndrome, absence epilepsy,  
photosensitive epilepsy and pyridoxine de-
ficiency seizures), the EEG returns to nor-
mal soon after insti tuting  appropriate ther-
apy and may therefore,  be helpfu l in as-
sessing response to treatment.

This decision is es-
sentially clinical and s hould not be dictated

by the EEG. The EEG may be normal but 
the child may require prolonged treatment, 
for example, in juvenile myoclonic epilep-
sy. Conversely, the EEG may remain ab-
normal long after clinical remission in cer-
tain syndrome s (ben ign par tial epilepsy 
with centrotemporal spikes). However, the 
EEG may occasionally be helpful in decid-
ing withdrawal of treatment  in some diffi -
cult cass(21). In general, the chances of re-
lapse are least likely if the chi ld is neuro -
logically norma l, has had limited number 
of seizures and the EEG is normal or only 
mildly abn ormal.

Simulta -
neous EEG and video mon itorin g and 
invasive depth EEG(s) are of invaluable  
assitance in preo perative assessment.

To summar ize ther efore,  during  man-
agement of childhood epilepsy, an EEG is 
needed:   dur ing initiation of treatmen t, 

rarely after starting therapy to assess re-
sponse in specific epileptic syndromes, and 

very rarely to help decide withdrawa l 
of therapy in difficult cases.

Rout ine EEG(s) durin g treatment are  
not indicated. If however, there is a recent 
deterioration in clinical state, or change in 
the type of seizures, an EEG should be  
asked for  and the patient re -evaluat ed.

Early CT head do ne in children with all 
types of seizures, in a study revea led ab-
normality in one  third of  the cases(22).  The 
yield is much higher in children  with neu-
rological abnormalities. In our experience,  
more than half of children with partial sei-
zures have lesions on CT scan(23). Indica-
tions of neuroimaging in a child with epi-
lepsy include." (a) Partial seizures-in all chil-
dren (except rolandic and occipita l epilep -
sy). This is part icularly important in our 
coun try as  un like the West, neur ocysti-
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cercosis and tuberc ulomas are the most im -
portant causes of partial seizures in chi l-
dren(24) and  bo th of  these are medically 
treatable ; Abnormal neurol ogical signs 
and phakomatoses; (c) EEG indicat ing 
structural lesion, for example, per sistent lo-
calized slow wave chan ges (delta focus) 
and/or spike or sharp wave focus; Re-
fractory seizures ; (e) Sud den cha nge in sei -
zure pat tern, neurological  examinat ion or 
EEG; Recent wo rsening in epileptics pre-
viously well controlled on the same medi-
cation ; Chi ldren with deve lopmenta l 
delay or  regression; Seizures in early in-
fancy (except febr ile seizures) ; and  
When surgery is contemplated. Generally a 
CT Scan is eno ugh. However, MRI is supe -
rior to CT in iden tifying neuronal migra-
tion defects, gliomas and vascular malfor-
mations and in visual izing temporal lobe 
structures. Localization of such lesions and 
hippocampal sclerosis may be important in 
compl ex partial seizures.  However, in a 
long standing well controlled case with pri-
or normal CT, MRI is rarely necessary(21).

Newer imaging techniques are now be-
ing increasingly used to delineate function-
al anatomy. These are very sensitive in de-
tecting the region of metabolic dysfunction 
correspo nding to the EEG focus, and are 
helpful when surgery is being contemplat -
ed. They are not required in usual practice.

The jud icious use  of drug moni tor ing 
can improve the control of seizures. Logic 
and clinical judgement must be used in de-
ciding when AED levels are to be do ne and 
how to appl y the infor mation obta ined. 
Drug dosag e should be determined clini-
cally by the degree of seizure control and 
the appear ance  of side effec ts.  It should 
never be adju sted up and down to keep 
blood level in the t herapeutic range. Thera -

peutic ran ges ar e more u sefu l for  
phenytoin, carbama zepine and phenobar -
bitone, and less useful for valproate. Indi -
cations(25,26) for getting drug levels in-
clude:  If seizures are not controlled in 
spite of using maximum dose of appropri-
ate AED (look  for trough levels); If sei-
zures recur in a well contr olled child w here 
compliance is ensured; Symptoms 
signs of AED toxicity (look for peak level); 

In polytherapy when an AED is being 
added or discontinued; When it is not 
clear if clinical deterioration is related to 
disease or drug; Change in AED regi-
men (dose, dr ug or other medication); 
Significant systemic diseases that may alter 
drug metabolism, for example, renal or he -
patic failure; and Detection of non-
compliance.

Some people like to ensure a therapeu -
tic ran ge after starting  AED and thus get 
blood levels  after the AED has reached 
steady sta te. However, this is  not mandato -
ry particularly if seizures a re controlled.

Drug levels in this context, have some 
established pitfalls which include: There 
is no strict correla tion of efficacy and/or  
toxicity with drug level; Optimu m 
blood level for pati ents is very individual ;

single sample may be misleading
since there is a lot o f diurnal variation; and

faults with the  methods of assay.

Discont inua tion of AED(s)  mus t be 
based on knowledge about natural his tory  
of the particular epilepsy a nd the possibility 
of remission. There is a strong correlation  
betw een  indiv idua l epileptic syndromes 
and the success or failure of therapy. The 
prognosis is best with primary generalized 
epilepsy whereas it is not so good with 
secondary partial seizures, parti cular ly 
comple x par tial seizures; children with
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What is the outcome?
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multiple seizure fare w orst. In gene ral, 70% 
of children with seizures,  who are seizure 
free fo r 2 or more years while on  AED will 
remain so after withdrawal(21,25). Usually 
therefore withdrawal of AED therapy  is 
recom mend ed after a two  years  seizure 
free interval. If a child has multiple risk fac-
tors for seizure recurre nce, particularly un-
derly ing neurolog ic abnormali ty, grossl y 
abnormal EEG, multiple seizure types, 
withdraw al has to be indiv idual ized after 
weighing benefits versus risks of pro-
longed AED therapy. The benefit risk ratio 
is often more in the direction of withdraw-
ing AED.

The standard practic e in most epi lepsy 
centers is to taper off AED(s) over a period 
of 3-6 months. However, no correlation has 
been found  between seizure recur rence 
and the taper period(26). Advanta ges of 
relatively quicker tapering include less cost 
and that  the outcome of discontinuin g 
treatment  may be known sooner. So peri-
ods as short as 6 weeks have been recom -
mended by some for tapering AED to a 
stop(26). Among those children in whom 
seizures relapse, 60-70% occur either dur-
ing the reduction of therapy or within one 
year after stopping AED(s); nearly 100% of 
relapses occur with in 2 yrs of withdrawa l 
of AEDs. So to look for relapse, patient 
should be followed up for 3-5 yrs.

If AED discontinuation has been at-
tempted, and the first relapse is charac ter-
ized by frequent attacks (simi lar in type to 
the previous seizures0 in a 24 hours period, 
and there is persistent EEG abnormalit y, 
AED should be restarted(27). When a sei-
zure recurre nce is treated with AED, more 
than 80% children become sei zure free;  the 
risk of a second relapse  has been found to 
be associated with so me clinical aspects

preceding drug withdrawa l (presence of 
etiologica l factors, seizure free period < 4 
yrs before discontinuation, multiple AEDs) 
and with the characteristi cs of the first re-
lapse (more than one seizure during a 24 
hour period, no change in seizure type,  
presence of EEG abnormalities before first 
relapse(27).

The ph ysician dealing with children 
with epilepsy should be aware  of the fact 
that these chi ldren can have a number of 
cognitive and  beh avior  probl ems whi ch 
also need attention. These may be because  
of the epilepsy itself or because of AED(s).

Nearly half of chi ldren with epilepsy
have schooling difficulties(28).  The ques-
tion regarding intelligence of children with  
epilepsy has remained controversial; while 
some believe that mos t of  these chi ldren 
are of normal overall intelligence(29), oth-
ers have shown that the intelligence scores 
of these children tend to clus ter toward s 
the low er side of norm al(30). We found 
that chi ldren with idiopathic generali zed 
epilepsy have significantly lower 10 scores 
than those of controls(31).

All AED(s) have the potenti al for ad-
verse effects on cognition or behavior. Al-
though most AED(s) in therapeutic doses 
have not shown such signif icant adver se 
effects, there is considerable individual  
variability. Phenobar bitone has greater ad-
verse effects than other AED(s) (particular-
ly rest lessness, irritab ility, hyperac tivity, 
efc.)-sometimes severe enough to warrant 
discont inua tion of drug. Recent studi es 
have not found significant differences be-
tween the effects of phenytoin and those of 
CBZ or VPA.

The lack of understan ding and miscon -
cept ions about epilepsy( 32,33) form an-
other issue th at needs to be ta ckled by the

etc. 

Should a recurrence after withdrawal of 
AED be re-treated?

Cognitive,  behavior and other problems

38



INDIAN PEDIATRIC S VOLUME 34 -JANUAR Y 19 97

phys ician. Explanation abou t the illness 
and  helping parents clear their do ub ts, 
goes a long way in de veloping positive atti -
tudes towards the child with epilepsy.

In summary therefore, the proper ap-
proach towards a chi ld with epi lepsy  re-
quires an unders tandin g by the phys ician 
particularly regarding the type of epilepsy,  
choice of appropriate AED and its pharma -
cokinetics, judicious use o f investigative fa -
cilities, and a proper rapp ort with the fami-
ly to ensure compliance, regu lar follow up 
and management of associated problems.  
Although we have tried to ou tline a 
rantional approach which is applicable to 
most children with epi lepsy, the decisions 
in a particular child have to be individual -
ized by the trea ting physi cian.
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