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Termination of anticonvulsive drug treatm ent 
and the electroencephalogram

H. Toirr
D e p a rtm e n t o f  P aed ia tric s , A cad em y  o f M edicine “ C arl G ustav  C am s” , D resd en ,

G D R

T he valuo o f  th e  E E G  in th e  decis ion  to  te rm in a te  an tiep ilep tic  t r e a t ­
m e n t h as been in v es tig a ted  on  th e  b a s is  o f  long itud inal E E G  s tu d ie s  in  433 
ch ild ren  an d  ado lescen ts  w ith  ep ilep tic  seizure  d isorders. T h e  d a ta  w ere 
su b jec ted  to  uni- an d  m u ltiv a ria te  s ta tis t ic a l  analysis. M ost v a lu a b le  in fo r­
m a tio n  concern ing  th e  risk  o f  seizure  re cu rren ce  w as derived fro m  (i) th e  E E G  
fin d in g s o b ta ined  ju s t  befo re  ta p e r in g  o f  m ed ica tio n ; (ii) th e  co u rse  o f  E E G  
a f te r  te rm in a tio n  o f  t r e a tm e n t;  an d  (iii) th e  m a tu ra tio n  o f E E G  b ack g ro u n d  
a c tiv ity . T hus, th e  E E G  is a  va lu ab le  to o l in  th e  decision o f  c o n tin u a tio n  o r 
te rm in a tio n  o f  a n tiep ilep tic  tr e a tm e n t.

The value of EEG in the diagnosis 
of epileptic seizure disorders has been 
established beyond doubt. There are, 
however, differences of opinion with 
regard to the usefulness of EEG 
concerning the choice and especially 
the termination of anticonvulsive me­
dication. For this reason, a prospec­
tive study of the long-term prognosis 
of childhood epilepsies after dis­
continuation of anticonvulsive treat­
ment was carried out. In the study, 
special attention was paid to the 
EEG findings which will be discussed 
in the following.

Ma ter ia l  and Methods

T he s tu d y  w as based  on  433 ch ild ren  
a n d  ad o lescen ts  (235 m ales, 198 fem ales) 
w ith  v arious ty p e s  o f  ep ilep tic  seizures. 
T he  age (a t  th e  tim e  o f  d isco n tin u a tio n  o f  
tre a tm e n t)  ran g ed  from  2 to  20.5 y ears . 
T he E E G  w as c a rr ied  o u t w ith  a n  8 -ch an ­
nel a p p a ra tu s  (M essgeräte Z w önitz) w ith
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th e  u se  o f  s ta n d a rd  p a ra m e te rs  (p ap e r 
speed , am p lif ica tio n , filter). I f  feas ib le , th e  
re s tin g  E E G  w as com plem en ted  b y  h y p e r ­
v e n ti la t io n  an d  in te rm itte n t p h o tic  s t im u ­
la tio n  a s  well a s  sleep follow ing sleep  d e p ri­
v a tio n . E E G  reco rds w ere c a rr ie d  o u t  as 
fo llow s: (1) once o r several tim e s  befo re  
o n se t o f  t r e a tm e n t;  (2) a f te r  in i t ia t io n  o f 
t r e a tm e n t;  (3) d u ring  tre a tm e n t, d e p e n d ­
ing  o n  th e  course (usually  in  12 -m onth - 
in te rv a ls ) ;  (4) before  ta p e r in g  o f  m e d ic a ­
tio n ; (5) d u rin g  tap e rin g  o f  m e d ic a tio n ; 
(6) a f te r  te rm in a tio n  o f  t r e a tm e n t a t  in te r ­
v a ls  o f  4  w eeks, 3, 6 and  12 m o n th s , th e n  
a t  o n e -y ea r-in te rv a ls .

E E G  fin d in g s  w ere b roken  d o w n  and  
ca te g o rized  as follow s; (1) n o rm a l E E G ; 
(2) E E G  w ith  n o n -p a ro x y sm al a c tiv ity  
(c o n tin u o u s  o r  in te rm itte n t rh y th m ic a l 
th e t a  o r  d e lta  a c tiv ity  w ith  o r  w ith o u t  a  
te n d e n c y  to  genera liza tion ); (3) E E G  w ith  
p a ro x y sm a l o r  epilep tifo rm  a c t iv i ty  (spikes, 
s h a rp  w aves, polyspikes, alone o r  in  co m b i­
n a tio n  w ith  slow  w aves, i.e. fo rm in g  spike- 
w ave  com plexes). M arginal o r  b o rd e rlin e  
E E G  tra c in g s  (w ith in  v e ry  b ro a d  n o rm a l 
lim its  o f  v a ria b ility  fo r age) w ere  lis ted  as 
“ n o rm a l E E G ” . All o f  th e  a c c e p ta b le  and  
m ean in g fu l E E G  d a ta  w ere s u b je c te d  to  
s ta tis t ic a l  ana ly s is using th e  c h i sq u a re
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2 H  Todt: Anticonvulsive drug

t e s t  a s  w ell a s  m u ltiv a ria te  d isc rim in an ce  
a n d  v a r ia n c e  analysis. S ign ificance  w as 
b a se d  o n  a  lim it o f 1%  o f  p ro b a b ili ty  o f 
e r r o r  (p  <  0.01).

T h e  p ro g n o s tic  va lue  o f  th e  E E G  f in d ­
in g  w a s  d e te rm in ed  on  b asis  o f  th e  re c u r­
re n c e  o r  non -recu rrence  o f  se izu res  a f te r  
te r m in a t io n  o f  th e  an tico n v u ls iv e  th e ra p y .

R esults

The EEG findings were assessed 
with regard to the clinical course.

EEG findings before the beginning of 
treatment

There was no significant statistical 
correlation between the EEG before 
onset of therapy and future tendency 
to recurrences.

EEG findings during treatment
The difference between these re­

currence rates was considered sig­
nificant but the p value of 0.016 was 
still within the probability of error.

Intermittent occurrence of epileptiform 
activity

This implies spontaneous (unpro­
voked) appearance and disappearance 
of epileptiform activity in the course 
of antiepileptic treatment. This crite­
rion appeared to be unrelated to re­
currences. The relapse rate was the 
same (36%) in patients with and 
without intermittent paroxysmal ab­
normalities.

Bioelectrical maturation
This term pertains to the normal 

process of EEG maturation along

with advancing age from infancy to 
adolescence, especially with regard to 
the frequency spectrum. Presence or 
absence of normal maturational ten­
dencies during treatment were in­
vestigated.

Thus, patients with disturbed ma­
turational development in the EEG 
proved to have a significantly higher 
risk for seizure recurrence (p <  0.001).

Table V indicates that the presence 
of epileptiform activity in the EEG 
prior to discontinuation of anticon­
vulsants was associated with a signif­
icantly increased rate (p <  0.001).

The tendency to relapse was similar 
in all groups and there was no signif­
icant difference in the percentage of 
relapses within the different groups of 
seizures. The statistical relations be­
tween the frequency of recurrence and 
the presence of epileptiform activity 
in the EEG prior to discontinuation 
of therapy in each group of seizures 
were as follows: absences (p <  0.01), 
tonic-clonic siezures (p <  0.05), be­
nign centra-temporal epilepsy (0 <
0.05), West and Lennox-Gastaut syn­
drome (p <  0.01), combined seizures 
(p >> 0.05). In the other groups a sta­
tistical analysis could not be made 
because the number of the patients 
was too small and not all variables 
were available.

There was no significant relation 
between patients with epileptiform 
activity in the resting EEG and those 
with epileptiform activity during acti­
vation procedures. The morphology 
of the paroxysmal discharges (spike- 
wave-complexes, spikes, sharp waves) 
and their spatial distribution (gener-
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T a b l e  I

F req u en cy  o f  re lap se s  in  re la tion  to  th e  d isa p p e a ra n c e  o f  ep ilep tifo rm  a c tiv ity  
in  th e  cour seo f long  te rm  tr e a tm e n t

EEG findings Number of Patients Patients
patients without relapse with relapse

Epileptiform  activ ity 60 30 30
No epileptiform  activity 267 187 70

The difference between the recurrence ra tes was highly significant (p <  0.001).

T a b l e  I I

R a te  o f  relapses in  re la tio n  to  th e  d isa p p e a ra n c e  o f  ep ilep tifo rm  a c tiv ity  a long  w ith
stab ilized  se izu re  freed o m

EEG findings Number of Patients Patients
patients without relapse with relapse

Epileptiform  activ ity 79 46 34
No epileptiform  activity 238 172 66

T a b l e  I I I

R a to  o f  re lapses in  re la tio n  to  the  re a p p e a ra n c e  o f  ep ilep tifo rm  a c tiv ity  and  th e ir  
persistence  in  th e  co u rse  o f  tr e a tm e n t

EEG findings Number of Patients Patients
patients without relapse with relapse

Epileptiform  activ ity 19 4 i6
No epileptiform  activ ity 414 272 142

The difference betw een these recurrence frequencies was highly significant (p <  0.001).

T a b l e  IV

R a te  o f  re lap ses in re la tio n  to  b io e lec tr ica l m a tu ra tio n

EEG findings Number of Patients Patients
patients without relapse with relapse

Normal E E G  m aturation 289 204 86
No norm al E E G  m aturation 144 72 72
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T a b le  V

F re q u e n c y  o f  relapses in  re la tio n  to  th e  E E G  fin d in g s p rio r  to  d isco n tin u a tio n  o f
a n tie p ile p tic  t r e a tm e n t

EEG findings Number of Patients Patients
patients without relapse with relapse

Epileptiform activ ity 83 36 47
No epileptiform ac tiv ity 350 240 110

alized, focal, diffusely scattered) 
proved to be an insignificant criterion.

EEG findings after termination of 
treatment

In 130 patients, the EEG showed 
persistence, reappearance or first ap­
pearance of epileptiform activity after 
termination of treatment and/or in 
the ensuing follow-up period. Of the 
patients, 74 (56.9%) had a relapse. 
On the other hand, only 83 out of 
303 patients (27%) without epilepti­

form activity in the EEG had a re­
currence of seizures. The difference 
between these groups was significant 
statistically (p <  0.001).

Statistical evaluation of all avail­
able EEG data by means of multi­
variate analysis showed that two prog­
nostic factors were most valuable, 
a) the EEG findings prior to discon­
tinuation of antiepileptic therapy, 
and b) the maturational development 
of EEG background activity in the 
course of treatment.

T a b l e  V I

F re q u e n c y  o f  re lapses w ith  d iffe ren t ty p e s  o f  se izure  in  re la tion  to  th e  E E G  
fin d in g s  before d isco n tin u a tio n  o f  a n tiep ilep tic  th e ra p y  (E E G  0  =  E E G  w ith o u t 

epilep tifo rm  a c tiv ity , E E G  -f- =  E E G  w ith  ep ilep tifo rm  ac tiv ity )

Types of seizures
Number of 

patients
Patients without relapse Patients with relapse

EEG 0 EEG + BEG 0 EEG +

Absences 127 72 7 35 13
Tonic-clonic seizures 124 61 16 29 18
B enign centrotem poral epilepsy 62 34 4 16 8
C om bined seizures 40 21 2 13 4
W est syndrom e 17 15 1 1 —
L ennox-G astau t syndrome 14 9 1 1 3
U n ila te ra l seizures 12 5 1 6 —
Sim ple p a rtia l seizures 6 4 1 1 —
Com plex p artia l seizures 9 3 2 3 1
B ila te ra l massive myoclonus 2 — — 2 —
U nclassified seizures 20 16 1 3 —
S um m ary 433 240 36 110 47
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D iscussion

There has been an increasing num­
ber of follow-up studies of epileptic 
patients after termination of anti- 
convulsive therapy. Thus far, how­
ever, only a small number of authors 
have dealt with the role of the EEG 
in the decision to terminate drug 
therapy [1, 2, 3, 4, 5, 6, 7, 8, 9, 11, 
12, 14, 15]. The results of these in­
vestigators differed considerably. Ac­
cording to some [6, 8, 9, 12], the 
EEG recorded prior to decreasing 
the doses is of little or no value with 
regard to the risk of seizure recur­
rence. Other investigators [2, 5, 11, 
15], however, emphasized the prog- 
nostically favourable significance of 
reduced epileptiform activity during 
anticonvulsive therapy.

Our data showed that the persis­
tence of epileptiform activity in the 
EEG prior to the intended discon­
tinuation of treatmentd enotes a higher 
risk of relapses. On the other hand, it 
should be remembered that a normal 
EEG does not rule out the recurrence 
of seizures. This was shown by a re­
lapse rate of 27% of patients with a 
normal EEG in our material. Similar 
relapse rates have been reported by 
other authors [3, 6, 9].

Our data suggested that not only 
the EEG findings prior to termination 
of anticonvulsive therapy had an 
importance but also the course of the 
EEG findings after termination of 
treatment. Patients with persistence, 
re-appearance or first appearance of 
epileptiform activity in the EEG after 
anticonvulsive treatment (i.e. in the

follow-up period) had significantly 
more recurrences. This is in accor­
dance with the observations of Förster 
and Schmidberger [3].

Thus far, there have been no re­
ports concerning wave morphology 
and spatial distribution of paroxys­
mal discharges with regard to treat­
ment and relapses. We were unable 
to demonstrate such correlations. It 
must be said, however, that statisti­
cal analysis was marred by the small 
number of patients in each group.

In this context, it might be worth­
while to discuss the problems of 
“EEG-oriented therapy”. It must be 
emphasized that the clinical course 
is the most important criterion as far 
as the optimum therapeutic approach 
is concerned. On the basis of our data, 
however, it is advisable to aim at 
both seizure-freedom and EEG with­
out epileptiform activity in the course 
of longterm treatment. It should be 
taken into account whether the ab­
normal paroxysmal EEG was the 
expression of a per se recalcitrant 
form of epileptic seizure disorder, or 
was due to inadequate antiepileptic 
treatment, or to poor patient com­
pliance. These possibilities should 
not interfere with analysis of the 
patient material. It is also well- 
known that children with absences 
may show aborted spike-wave bursts 
in the EEG in spite of seizure free­
dom; these abnormalities can be eli­
minated by further increase of the 
dosage. The intended normalization 
of the EEG, however, should not be 
achieved at the expense of undesir­
able side effects. Optimum treatment
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requires much experience and a spe­
cial “touch”, and the intended sei­
zure freedom and side effects must 
carefully be weighed against each 
other.

These considerations have led to 
another important question, i.e. the 
termina tion of therapy in patients who 
have been seizure-free for several 
years while the EEG has been persis­
tently showing epileptiform activity. 
According toDoose [l],the presence of 
“massive EEG abnormalities” does 
not rule out termination of treatment. 
This author recommends in such 
cases an at least five-year-period of 
seizure freedom and very cautious 
reduction of drugs. Groh [5] followed 
such patients in comparison with 
patients with improved or normalized 
EEG.

Our study also showed that, in 
patients with epileptiform activity in 
the EEG prior to termination of treat­
ment, a seizure freedom of 3 years or 
longer was associated with a lower re­
lapse rate. Prolongation of the seizure- 
free period before discontinuation of 
therapy evidently diminished the risk 
of recurrences. One is hence tempted 
to conclude that, even in such prob­
lematic cases, termination of therapy 
is not necessarily contraindicated pro­
vided that the duration of seizure- 
freedom reaches or exceeds a five- 
year-period. Still, this rule should 
not be generalized. A responsible 
and individual approach is needed 
even though the patient’s (or the 
parent’s) request for termination of 
treatment is taken into considera­
tion.

Further studies will be needed in 
order fully to assess the risk of re­
lapses. Presumably, there will always 
be epileptic patients who require 
much longer treatment periods than 
the remaining patient population. As 
it has been pointed out by other 
authors [5, 13, 15] the prognosis is 
reflected not merely by the resolution 
of epileptiform activity but also by 
the maturational process affecting 
the background activity. Our longi­
tudinal EEG studies clearly showed 
that a lack of bioelectrical maturation 
is associated with a significantly 
higher relapse rate. This process of 
EEG maturation, however, may be 
obscured by the drug-induced slow­
ing of the background EEG activity. 
In these patients, termination of 
anticonvulsive therapy resulted in a 
“de-camouflage” of the EEG and 
re-appearance of the true background 
of activity.

Notwithstanding our reserva­
tions against strictly statistical anal­
ysis of data, our findings and those 
of the literature suggest that the EEG 
at the time of termination of treat­
ment represents a useful criterion. If 
reasonably used and interpreted, the 
EEG is of great value in the important 
decision of continuation or termina­
tion of antiepileptic therapy.

R efer en c es

1. D oose H : In d ik a tio n en  z u r  E in le itu n g  
u n d  B eendigung  e iner an tiep ilep tisch en  
T h erap ie  im  K in d esa lte r . I n :  K ru se  R  
(ed) E pilepsie. Thiem e, S tu t tg a r t  1971

2. E m erso n  R , D iSouza D J , V in in g  E P , 
H o ld en  K R , M ellits E D , F re e m a n  JM :

A d a  Paediatrka Hunyarica 27, VJS6



H Todt: Anticonvulsivc drug 7

S topping  m ed ica tio n  in children  with 
epilepsy. N  E n g l J  Med 304: 1126, 
1981

3. F ö rs te r  Ch, S ch m id b erg er G: P ro g ­
nostische W e rtig k e it von  E E G -V er- 
lau fsun te rsuchungen  bei K in d ern  m it 
A nfallsrezid iven n a c h  A bsetzen d e r 
an tik o n v u ls iv en  T h erap ie , ln :  D oose H , 
an d  G ross-Selbeck G (ods) E pilepsie . 
T hiem e, S tu t tg a r t  1978, p  262

4. F ö rs te r  Ch, S ch m id b erg e r G: P rognose  
d e r  E pilepsie im  K in d e sa lte r  n ach  A b ­
setzen  der M ed ika tion . M onatsseh r 
K inderheilk  130; 225, 1982

5. G roh Oh: Z u r F ra g e  d e r  H eilbarke it 
k ind licher E p ilep sien . W ien K lin  W o- 
chenschr 87 S u p p l: 40, 1975

6. H olow ach J ,  T h u rs to n  D L, O ’L ea ry  
J L :  P rognosis in  ch ildhood  epilepsy . 
Follow -up s tu d y  o f  148 cases in  w hich  
th e ra p y  h ad  been  suspended  a f te r  
prolonged a n tic o n v u ls a n t con tro l. N  
E ngl J  Med 286: 169, 1972

7. H o low ach -T hurston  J ,  T h u rsto n  D L, 
H ix o n  B B , K e lle r  A J :  P rognosis in  
childhood ep ilepsy . A dd itional a n t i ­
convu lsan t th e ra p y . N  E ngl J  Med 
306: 831, 1982

8. J a n z  D, S o m m er-B u rk h a rd t B : D is­
co n tin u a tio n  o f  a n tiep ilep tic  d ru g s  in  
p a tie n ts  w ith  ep ilep sy  who have been  
seizure-free fo r m o re  th a n  tw o y ears .

In :  J a n z  D od, E p ilep to logy . T hiem e, 
S tu t tg a r t  1976, p  228

9. Ju u l-J e n s e n  P : F re q u e n c y  o f  re c u r­
ren ce  a f te r  d isco n tin u an ce  o f  an tic o n ­
vulsant, th e ra p y  in  p a tie n ts  w ith  ep i­
lep tic  seizures. E p ilep s ia  6: 352, 1964

10. Ju u l-Je n s e n  P : F re q u e n c y  o f  re c u r­
ren ce  a f te r  d isco n tin u an ce  o f  an tico n ­
v u ls a n t th e ra p y  in  p a tie n ts  w ith  ep i­
lep tic  seizures. A new  follow -up a f te r  
5 y ea rs . E p ilep sia  9: 11, 1968

11. K r is tó f  M: D ie P rognose  d e r  E pilepsie  
u n d  d ie  T a k tik  d e r B eend igung  d e r 
an tiep ilep tisch en  T herap ie . P sy c h ia t 
N eu ro l Med P sycho l 31: 123, 1979

12. O verw eg J ,  R o w an  A J , B in ie  CD, 
O osting  J ,  N agelkerke N J D : P red ic tio n  
o f  se izu re  recu rrence  a f te r  w ithd raw al 
o f  an tiep ilep tic  d rugs. In :  D am  M, 
G ra m  L, P e n ry  J K  (eds) A dvances in  
E p ilep to lo g y , R av en  P re ss , N ew  Y ork 
1981, p  603

13. R o d in  E A : Ü b er die A u ssag ek ra ft des 
E E G  in  bezug a u f  d ie  P rognose  d e r 
E p ilep sie . E E G -E M G  1: 66, 1970

14. R ö ss le r M: D ie p a ro x y sm a le n  E E G - 
A ufzeichnungen  bei P a tie n te n  m it k o m ­
p e n s ie r te r  E pilepsie. C eskoslov N euro l 
38* 221 1975

15. Z en k er Ch, G roh G, R o th  G: P roblem e 
u n d  E rfah ru n g en  beim  A bse tzen  a n t i­
k o n v u ls iv e r T herap ie . N eue Ö ste rr Z 
K in d erh e ilk  2; 162, 1957

Received 5 December 1984

H T odt MD 
Fetscherstr 74 
8019 Dresden, GDR

Acta Pacdialrica Huvyarica 27, 198G


	1. szám
	H. Todt: Termination of anticonvulsive drug treatment and the electroencephalogram

	Oldalszámok������������������
	1��������
	2��������
	3��������
	4��������
	5��������
	6��������
	7��������


