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Abstract
The clinical and electroencephalographic
changes with age were evaluated in 304
patients with childhood epilepsies, whose
antiepileptic treatment had been discon-
tinued after a seizure free period ofmore
than three years. The withdrawal rate
differed significantly between epileptic
syndromes, being higher in idiopathic
epilepsy and lower in symptomatic
epilepsy. The age at withdrawal was
characteristic for each epileptic syn-
drome, and generally showed two peaks:
at preadolescence and early school age.
Forty one (13-5%) of the 304 patients
experienced relapses. The relapse rate
differed between epileptic syndromes.
Relapses occurred at a unique age in each
epileptic syndrome, and were frequent in
preadolescence and early adulthood.
Electroencephalography that still showed
paroxysmal discharges at withdrawal did
not necessarily predict the occurrence of
a relapse, but the changes in background
activity with age, which may indicate
maturation ofthe CNS, were significantly
different between the patients with and
those without relapses. The results sug-
gest that age related to each epileptic
syndrome should be considered when
deciding on withdrawal of antiepileptic
drugs.

Table 1 Rates of antiepileptic drug withdrawal and relapse

Cases zwth wnthdrawal

Syndrome Total cases 5 yearfollow up Relapse cases (%)

Idiopathic PE:
BECT 62/88 53/55 (96-4) 6 (9 7)
CEOP 10/11 7/7 (100) 0 - 83%

Symptomatic PE:
Frontal 24/95 23/42 (54 8) 5 (20 8)
Temporal 22/81 20/32 (62-5) 4 (18 2)
Parietal 4/15 4/11 (36 4) 1 (25 0) 20-0%
Occipital 10/31 10/19 (52 6) 2 (20 0)
Undifferentiated 0/33 0/4 -

Cryptogenic PE 58/122 51/55 (92 7) 5 8-6%
Idiopathic GE:

Childhood absence 16/22 11/12 (91-7) 1 (6-3)
Juvenile absence 4/6 4/4 (100) 1 (25-0)
JME 2/6 2/4 (50-0) 2 (100) 17-9%
GM (awakening) 11/29 9/13 (69 2) 3 (27 3)
Other GM 34/65 34/39 (87/2) 5 (14 7)

Symptomatic GE:
West syndrome 7/20 6/18 (33 3) 3 (42 9)
Lennox 0/6 0/6 - - 33/3%
Others 2/13 2/13 (15-4) 0
Infantile convulsion 35/67 30/31 (96/8) 2 5-7%
Unclassified 3/24 3/22 (13/6) 1 33-3%

Total 304/735 269/387 (69 5) 41 13-5%

Numbers in parentheses are %; BECT = benign childhood epilepsy with centrotemporal spikes;
CEOP = childhood epilepsy with occipital paroxysmus; JME = juvenile myoclonic epilepsy;
GM (awakening) = grand mal on awakening epilepsy; PE = partial epilepsy; GE = generalised
epilepsy.

(J Neurol Neurosurg Psychiatry 1995;59:477-481)
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The prognosis is generally good in childhood
epilepsies,'-5 and in many cases it is possible to
discontinue antiepileptic drugs after an ade-
quate seizure free period. But there is still dis-
pute regarding the indications and timing.6'3
We discontinued antiepileptic drug treat-

ment in patients with childhood epilepsies on
the basis of the seizure free period.12 13 In this
study, the clinical and EEG courses of
patients with different epileptic syndromes in
whom antiepileptic drug treatment was suc-
cessfully discontinued were compared, and we
evaluated the factors related to age for the
management of childhood epilepsies.

Patients and methods
Three hundred and four patients, in whom
antiepileptic drug treatment was discontinued
between January 1980 and December 1992
were examined. All the patients were followed
up for more than one year after withdrawal.
The reasons for withdrawing the antiepileptic
drug were as follows: (a) over three years had
elapsed since the last seizure (over two years
in benign infantile convulsion), and (b) the
EEG findings did not become worse on with-
drawal of the antiepileptic drug (remaining
paroxysmal EEG discharges did not affect the
decision). All patients had undergone chronic
long term antiepileptic drug treatment, mainly
with carbamazepine for partial epilepsies and
valproic acid for generalised epilepsies. The
tapering off period took more than six months
for each antiepileptic drug. The EEGs were
obtained at six month intervals during and
after antiepileptic drug treatment. In some
patients, measurement of EEG background
activity on awakening was periodically per-
formed by means of power spectral analysis.

Results
ANTIEPILEPTIC DRUG WITHDRAWAL AND
EPILEPTIC SYNDROMES (table 1)
There were 304 (41-4%) patients with anti-
epileptic drug withdrawal among the 734
patients, including 269 (69*5%) patients with
antiepileptic drug withdrawal among the 387
patients followed up for more than five years.
According to the classification of epilepsies
and epileptic syndromes (International
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Table 2 Comparison of clinicalfeatures of the patients in whom antiepileptic drug
treatment could and could not be discontinued

Antiepileptic drug withdrawal Antiepileptic drug treatment
(n = 269) (n = 118)

Epileptic syndromes IPE, CPE and IGE SPE, SGE, and unclassified
Onset age 6-0 (3 2) years (mean age) 5-6 (3 8) years

School age Under 3 or over 12 years
Family history FC: 8 4%, Epilepsy: 13 0% FC: 9 6%, epilepsy: 7-7%
History of febrile

convulsion (FC) 29 0% 21 2%
Psychomotor delay Mental retardation: 6 1% 50 0%

Motor handicaps: 1 5% 11 5%
Clinical seizures Controlled with one year Poor response to the initial

of treatment treatment
Frequent seizures at the first visit

Epileptic status: 4-6% 25%
Antiepileptic drug Number of antiepileptic drugs: 2.7 (11)treatment 1 5 (0 8)

Monotherapy: 61 8% 11-5%

Numbers in parentheses are SD.

Table 3 Mean ages at onset and antiepileptic drug withdrawal, and duration of
antiepileptic drug treatment and seizure cessation

Antiepileptic drug Withdrawal
Syndrome Onset age (y) duration (y) age (y) Seizures (y)
Idiopathic PE 6 6 (2-3) 4-4 (1-4) 11-6 (2-6) 0 8 (1 1)
BECT 6 9 (2 2) 4 5 (1 4) 11 7 (2 6) 0-8 (1 1)
CEOP 5 1 (2 0) 4-2 (1-0) 10 6 (2 6) 0 5 (0 7)

Symptomatic PE 6-1 (3-3) 5 6 (3 3) 12 0 (3-8) 2-0 (3 3)
Frontal 5-7 (3 1) 5 5 (41) 11-6 (4.2) 2 2 (1-4)
Temporal 5-9 (3 4) 5-8 (3-1) 12 0 (4-1) 2 1 (2 9)
Parietal 7 8 (2 3) 5-1 (2 1) 13 2 (2 6) 1 3 (1-0)
Occipital 7 1 (3 8) 5-2 (1 6) 12 4 (3 0) 1 4 (1 7)

Cryptogenic PE 6-0 (2-7) 4-1 (1 7) 10 3 (2-9) 0 6 (1 3)
Idiopathic GE 7 1 (4-0) 4 1 (1 7) 11-9 (4-1) 0 4 (0 9)

Childhood absence 6 4 (2-1) 3-8 (0-7) 11-0 (2-1) 0-2 (0 6)
Juvenile absence 11 8 (0 9) 3 7 (1 7) 16 0 (2 3) 0 6 (1 2)
JME 14-6 (1-8) 3-4 (0-1) 18 2 (1 8) 0 1 (0 1)
GM (awakening) 12 3 (2 3) 3 5 (1 3) 17 0 (2 2) 0 4 (0-8)
Other GM 4-7 (2 4) 4 7 (1 8) 9-9 (3 0) 0 5 (1 1)

Symptomatic GE 1 4 (1-5) 6 0 (3-4) 7 6 (3-7) 1 5 (2 3)
Infantile convulsion 1 2 (0 8) 2 6 (1 3) 4 0 (1 6) 0 2 (0 7)
Unclassified 0-6 (1-1) 6 4 (2 5) 11 8 (3-5) 4-3 (0 6)
Numbers in parentheses are SD; Seizure = duration from the start of antiepileptic drug treat-
ment to seizure cessation. Abbreviations as in table 1.

League Against Epilepsy 1989'4), 72 patients
were diagnosed as having idiopathic partial
epilepsies (IPE), 60 as having symptomatic
partial epilepsies (SPE), 58 as having crypto-
genic partial epilepsies (CPE), 67 as having
idiopathic generalised epilepsies (IGE), nine
as having cryptogenic or symptomatic gener-
alised epilepsies (SGE), 35 as having benign
infantile convulsion (BIC; Fukuyama,

Figure 1 Relapse age
and intervalfrom
antiepileptic drug with-
drawal to occurrence of a
relapse. IPE = idiopathic
partial epilepsies;
SPE = symptomatic
partial epilepsies;
CPE = cryptogenic
partial epilepsies;
IGE = idiopathic
generalised epilepsies;
others = other
miscellaneous epilepsies.

Relapse age
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Watanabe'5 16), and three were unclassified.
The incidence of antiepileptic drug with-
drawal differed significantly between epileptic
syndromes; it was high in IPE and CPE
(72 7% and 47-5% in all patients, 96-8% and
92-8% in the patients followed up for more
than five years, respectively), IGE (52-8%,
83.3%), and BIC (52-5%, 96 8%), and low in
SPE (23-4%, 52 8%) and SGE (23-1%,
21.6%).

There were some differences between the
patients in whom antiepileptic drug treatment
could and could not be discontinued. In addi-
tion to the differences between epileptic syn-
dromes, those with combined psychomotor
delay and epileptic status, and the response to
the initial treatment in the first year were also
striking (table 2).

FACTORS RELATED TO AGE
Table 3 shows the mean age at the onset of
epilepsy for each syndrome. The duration for
the cessation of seizures was shorter in the
patients with IPE, CPE, IGE, and BIC than
in SPE and SGE. The mean age at with-
drawal was nearly the same in IPE, SPE,
CPE, and IGE, but much younger in BIC.
Thus there was concentration in early adoles-
cence and preschool or early school age. The
mean duration of antiepileptic drug treatment
was also significantly shorter in the patients
with IPE, CPE, and IGE than in those with
SPE and SGE.

RELAPSES OF SEIZURES AND EPILEPTIC
SYNDROMES (table 1)
Forty one patients (13-5%) experienced a
relapse after antiepileptic drug withdrawal.
The relapse rate also differed between epileptic
groups, being significantly higher in SGE
(33-3%), and SPE (20-0%), but lower in BIC
(5 7%), IPE (8 3%), and CPE (8 6%). In the
IGE group, the relapse rate differed with the
epileptic syndrome; 6-3% in childhood
absence epilepsy (CAE), 25% in juvenile
absence epilepsy (JAE), 100% in juvenile
myoclonic epilepsy (JME), 27-3% in grand-
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mal (GM) on awakening epilepsy, and 14-7%
in other GM epilepsies. Relapses more often
occurred in the epilepsies with infantile onset
and in those with adolescent or later onset,
and were rarer in the epilepsies with school
age onset.

AGE AT RELAPSE (fig 1)
The age of relapse to seizures generally
showed two peaks, with age ranges of 7 to 11
and 17 to 19 years. The early peak mainly
comprised the relapses in the patients with
benign childhood epilepsy with centrotempo-
ral spikes (BECT) and other GM epilepsies,
and the late peak those in the patients with
each type of SPE and JME, and GM on awak-
ening. In 37 (902%) of the 41 relapsers, the
relapses occurred during the withdrawal
phase or soon afterwards (< one year). The
remaining four patients experienced relapses
over the three years after the antiepileptic
drug withdrawal (in early adulthood), and
their seizures were diagnosed as the GM type,
differing from the original ones.
The relation between the withdrawal age

and the occurrence of relapses was evaluated
for each epileptic syndrome (fig 2). The age at
withdrawal showed a distinct sharp peak in
the patients with idiopathic epilepsies, such as
BECT, childhood and juvenile absence
epilepsies, other GM epilepsies, and BIC, but
patients with symptomatic epilepsies tended
to show a wide peak. In BECT, the age at
withdrawal was significantly lower in the
patients with relapses (9.6 (SD 2 3) years)

compared with those without relapses (12-9
(SD 2-4) years). By contrast, in SPE, relapses
were often found in patients who had under-
gone antiepileptic drug withdrawal after ado-
lescence. No obvious tendency was seen in
CPE, IGE, or SGE.

FINDINGS ON EEG AND THE RELAPSE TO
SEIZURES
The disappearance of paroxysmal discharges
on EEG was attained at the start of antiepilep-
tic drug withdrawal in only 11 1 (42 2%) of
the 263 patients without relapses, and in 17
(41P5%) of the 41 with relapses. There was no
difference between the two groups for remain-
ing paroxysmal discharges in each epileptic
syndrome. The changes and development of
the background activity with age differed sig-
nificantly between the two groups in SPE (fig
3). In the patients without relapses, a signifi-
cant increase in mean frequency, which was
associated with a decrease in slow waves and
an increase in alpha waves, was recognised
during a seizure free period under antiepileptic
drug treatment. In the relapsers, the age
changes in the background activity were
smaller and non-significant compared with
those in non-relapsers and normal children.

Discussion
Modem diagnostic and therapeutic proce-
dures have improved the prognosis of
epilepsy,'7 and many patients (more than
70%) may become seizure free. No definite

Figure 2 Withdrawal age
and relapse of seizures in
each epileptic syndrome.
IPE = idiopathic
partial epilepsies;
SPE = symptomatic
partial epilepsies;
CPE = cryptogenic
partial epilepsy;
IGE-I = idiopathic
generalised epilepsies with
younger onset (childhood
absence and other
grand mal epilepsies);
BIC = benign
infantile convulsion;
IGE-2 = idiopathic
generalised epilepsies with
later onset (juvenile
absence and myoclonic
epilepsies, and grand mal
on awakening epilepsy);
SGE = symptomatic
generalised epilepsies; open
columns (and dotted
columns in BIC) =
patients without relapses;
shaded columns = those
with relapses after
antiepileptic drug
withdrawal.
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Figure 3 Changes in
mean frequency,
determined by means of
power spectral analysis
(01 delivered), under
antiepileptic drug
treatment. Left: changes in
mean frequency during
antiepileptic drug
treatment after the last
seizure in the patients with
relapses after antiepileptic
drug treatment. The mean
frequencies are almost
stationary. Right: changes
in patients without
relapses. The mean
frequencies increase
significantly with age,
which may indicate normal
maturation of the CNS.
**P< 0-01

9.

7 -

N
I

5-

3-

Relapse (+)

9 -

N
I

2
Years

5-

3 -

3 1

Relapse (-)

l**

**-I7**I 11-1

2
Years

3

method exists, however, for determining the
complete remission of the epilepsies, so the
indications of antiepileptic drug withdrawal
are still disputed." Previously, antiepileptic
drug withdrawal was done after long term
medication by reference to EEG normalisa-
tion. But, the EEG findings are not a suffi-
cient guide for antiepileptic drug withdrawal,
because remaining paroxysmal discharges do
not necessarily mean the occurrence of a
relapse after antiepileptic drug withdrawal,
and relapses also occur in patients with nor-
mal EEGs. Therefore, the decision to with-
draw antiepileptic drug in recent studies has
mainly been based on the seizure free period
(two, three, or five years),'61 12 13 and the dura-
tion of medication is becoming shorter.
The relapse rate (13.5%) in this study was

apparently lower than that in the studies
based on a two year seizure free period. But
there were significant differences in the rates
of withdrawal and relapse between epileptic
syndromes; these were favourable in idio-
pathic and cryptogenic epilepsies, but worse
in symptomatic ones. These results suggest
that a uniform indication does not always
mean a satisfactory outcome in all epileptic
syndromes, and additional factors, depending
on each epileptic syndrome, should be consid-
ered. The duration of medication may be
shorter in idiopathic and cryptogenic epilep-
sies, and longer in symptomatic epilepsies.
Many epilepsies in childhood have an age

dependent onset and clinical course,'4 which
may be related to maturation of the CNS.
Therefore, these age dependent factors should
be considered when making a decision regard-
ing antiepileptic drug withdrawal. The
remarkable finding in this study was that there
was an age dependent factor concerning both
the withdrawal of antiepileptic drug and
relapses afterwards. This was judged from the
following: (1) the age on antiepileptic drug
withdrawal was almost unique to each epileptic

syndrome, being more frequent at adoles-
cence and preschool or early school age, and
(2) the age of occurrence of relapses showed
two peaks, at preadolescence and early adult-
hood, and also tended to be related to the
epileptic syndrome. Furthermore, most of the
relapses in BECT were in patients who had
undergone antiepileptic drug withdrawal at
earlier ages, when the activity of BECT may
still be vigorous.'8 By contrast, in SPE, the
relapses were more often seen in patients who
had undergone antiepileptic drug withdrawal
after adolescence. Their seizures tended to be
long term, and ultimately withdrawal was pos-
sible after adolescence. This suggests that the
age related factor for antiepileptic drug with-
drawal and relapse is different in each epileptic
syndrome. The characteristic course with age
in each epileptic syndrome should be added
to the indications for antiepileptic drug with-
drawal.

Remaining paroxysmal discharges on EEG
after antiepileptic drug withdrawal did not
necessarily mean the occurrence of a relapse
after treatment, and thus should not affect
antiepileptic drug withdrawal. On the other
hand, in our preliminary power spectral analy-
sis, the changes in and development of back-
ground activity with age were significantly
different between the patients with and those
without relapses. The EEG background activ-
ity has been generally considered to indicate
CNS maturation.'920 These results also sug-
gest that the CNS maturation determines
whether a relapse after the treatment occurs
or not. Background activity therefore seems to
be one of the important indicators for the
withdrawal of antiepileptic drug treatment.
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