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Severe myoclonic epilepsy in infancy: evolution of
seizures
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Changes in seizure type of severe myoclonic epilepsy (SME) in infancy were reviewed retrospectively in 14 patients
(11 males and 3 females) who were followed-up to the age of 7 years or more. The observation period ranged from
5 to 16 years with a mean of 10 years. During the follow-up, three or four types of seizures were seen per patient,
but the pattern of appearance and disappearance of each seizure type varied considerably among the patients.
Tonic—clonic convulsion, either generalized or unilateral, was seen most consistently through the entire course, and
it continued to the end of follow-up in 11 patients (79%). On the contrary, myoclonic seizure, complex partial
seizure, and atypical absence often disappeared and reappeared repeatedly during the course. In SME, seizure
symptoms varied widely among patients in comparison with other neurological symptoms, and the most consistent

core seizure type was tonic—clonic convulsions.
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INTRODUCTION

Severe myoclonic epilepsy (SME) in infancy
exhibits various types of seizure during its course.
However, there have been few reports on the
long-term evolution of seizures in this epileptic
syndrome. We analysed retrospectively changes
in the seizure type in 14 SME patients.

SUBJECTS AND METHODS

The subjects were 14 patients (11 male and three
female) who fulfilled the following conditions: (1)
no neurological sign prior to the onset of epilepsy
and no neuroimaging investigation indicating
organic brain lesions; (2) gradual appearance of
psychomotor retardation after onset of epilepsy;
(3) intractable tonic—clonic convulsions, either
generalized or unilateral, which tended to prol-
ong and occur in clusters; (4) existence of
myoclonic seizures during the course; and (5)
follow-up to the age of 7 years or more. The age
at the initial examination was 5 months to 2 years
8 months (mean 1 year 5 months). The duration
of follow-up ranged from 5 to 17 years (mean 11
years). During the observation period, electroen-
cephalography (EEG) was performed at least
once a year. We tried to identify the types of
seizure by simultaneous VTR-EEG recording. If
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not, the types of seizure were identified with
inter-ictal EEGs, observed seizure manifestations
and the families’ observations of seizure manifes-
tations, number of seizures and the time of their
occurrence. Seizures were classified according to
the international seizure classification of 1981',
However, generalized or unilateral dominant
tonic—clonic convulsions were together regarded
as generalized motor seizure (GMS) in this study.

RESULTS

Review of family history revealed convulsive
disorders in the relatives of the third degree in 10
patients (71%): febrile convulsion in five and
epilepsy in five. Of the five patients with a familial
history of epilepsy, two were male identical twins.
The psychomotor development was normal in all
patients prior to the onset of epilepsy, but
retardation became apparent at the age of 1-2.
The patients began to walk at the mean age of 14
months, and all became capable of ambulation.
However, nine patients showed very unstable gait
with the hips thrust backwards and upper limbs
bent and five patients trembled the fingers during
motion. At the end of the follow-up, four uttered
several words and three of them could speak
two-word sentences, but verbal communication
was very poor and none could make a conversa-
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tion. After the age of 3 years, however, none of
the patients showed progressive psychomotor
regression. Computed tomography (CT) was
performed in all patients, and no abnormality was
noted except one patient who had an arachinoid
cyst below the left temporal lobe. Magnetic
resonance imaging (MRI) was done in six
patients, and no morphological abnormality was
noted in any of them.

The age at the onset of epilepsy ranged from 2
to 10 months (mean 6 months). Figure 1 shows
changes in the seizure type in each patient.
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Throughout the follow-up period, all 14 patients
had myoclonic seizure (MS), GMS, and complex
partial seizure (CPS), and 13 had atypical absence
(AA). The appearance, continuation, and disap-
pearance of seizure types was similar in the
identical twins (cases 9 and 10). On the contrary.
the remaining 12 patients showed no common
pattern in the appearance, continuation, or
disappearance of each seizure types except for
GMS which persisted over nearly the entire
follow-up period in most patients.

The seizure type at the onset of epilepsy was
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Fig. 1: Changes in the seizure type in each patient. &, generalized motor seizures; O, atypical absences; B, myoclonic

seizures; [J, complex partial seizures.
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GMS in 13 patients and complex partial seizures
(CPS) in one. The initial seizure was accom-
panied by fever in 10 patients, and the fever was
moderate (<38.5°C) in six of them. In these 10
patients, afebrile convulsion occurred 2-14
months (mean 5 months) after the onset. Of four
patients in whom the initial seizures was afebrile,
two had the initial seizures during or immediately
after taking a bath. Including these two patients,
12 (86%) had GMS or CPS when taking a bath
throughout the follow-up, especially in infancy.
At the onset of epilepsy, seizures prolonged for
more than 20 minutes in five patients and
occurred in clusters in one. The other eight
patients also had prolonged or clustering seizures
1-13 months (mean 6 months) after the onset of
epilepsy. The seizure type that occurred next to
the first was GMS in one patient, MS in two, CPS
in four, and AA in three. As the second seizure
type, MS and AA occurred nearly simultaneously
in two patients, and MS and CPS in other two
patients. The duration between 'the first and
second seizure type ranged from 1 to 16 months
(mean 8 months). The third seizure type was MS
in six, CPS in one, AA in two (four patients in
whom two seizure types appeared nearly simul-
taneously as the second seizure type were
excluded). MS and CPS appeared nearly simul-
taneously in one patient.

MS was seen, by definition, in all patients,
appearing at the age of 4 months to 5 years 7
months (mean 2 years 2 months). MS appeared
before the age of 4 years in 12 patients. In the
remaining two patients, the first MS developed at
the age of 5 years 6 months and 5 years 7 months.
Of these two patients, one had a seizure free
period during the course and the other had no
AA. At the end of the follow-up, nine patients
still had MS. Four of them continued to have MS
from the onset of this seizure, but in the
remaining five patients, MS disappeared once and
recurred after a latency of 2 months to 2 years 11
months (mean 1 year 6 months). In the other five
patients, MS appeared temporarily during the
course but was absent at the end of the follow-up.
The frequency of MS tended to decrease with age
even in those who continued to have this seizure
until the end of the observation period. MS were
primarily massive myoclonus, but MS localized in
the face, upper limbs, or lower limbs or unilateral
MS occurred in eight patients. Seizures varied in
intensity from violent ones that made the patient
fall to very mild ones that were perceived only by
the mother holding the child. Ictal EEGs were
recorded 80 times in seven patients. Generalized
spike and wave complex accompanied seizures in
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all records (Fig. 2), and there was no correlation
between EEG pattern and the intensity or the site
of the seizure.

Thirteen (93%) of the 14 patients had AA. The
pattern of its appearance also differed widely
among the patients. The age at the appearance of
AA ranged from 4 months to 6 years (mean 2
years). One patient continued to have AA until
the end of the follow up, but it disappeared
before the age of 7 years in eight. In the
remaining four patients, AA disappeared once
but recurred after a latency of 1-3 years (mean 2
years). In one of them, AA repeated appearance
and disappearance several times. Similarly to MS,
frequency of AA tended to decrease after the age
of 7 years even in patients who continued to have
AA until the end of the observation period. Ictal
EEGs of AA were recorded 14 times in three
patients. The EEG showed generalized irregular
spike waves in association with the seizures (Fig.
3). Duration of these seizures was short, continu-
ing for <10s.

All 14 patients had CPS. It consisted mainly of
eye deviation, cyanosis, and partial motor sympt-
oms. Marked automatism was noted in only one
patient. The age at the appearance of CPS was 4
months to 4 years (mean 1 year 7 months). In 13
(93%) patients, CPS developed at the age of <2
years. Three patients continued to have CPS from
the onset to the end of the observation period. On
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Fig. 2: Three-year-old girl; myoclonic seizure.
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Fig. 3: One-year-old boy; atypical absence.

the other hand, 10 patients had CPS only
temporarily, continuing to have it for 2 months to
6 years. In eight of these 10 patients, CPS
disappeared before the age of 6 years. In those
who still had CPS after the age of 6 years, the
seizures became to occur primarily during sleep
after the age of 7 years. Ictal EEGs were recorded
25 times in eight patients (Fig. 4). CPS evolved
into generalized tonic—clonic convulsions in six
records in three of these patients (Fig. 5). The
seizure originated in the frontal region in six
records, temporal region in nine records, and
occipital region in six records. In four records, the
seizure origin could not be determined. In three
patients, the seizure origin of the seizure varied
from one seizure to the other even in the same
patient.

All 14 patients had GMS. GMS was noted
consistently throughout the follow-up period in
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Fig. 4: Two-year-old girl; complex partial seizure.
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Fig. 5. Three~year-old girl; secondarily generalized seizure.

11 (79%), but unilateral dominant seizures
became less frequent after the age of 7. In three
patients, GMS disappeared temporarily for 10
months to several years in three. In two of these
three patients, other types of seizure also
disappeared simultaneously. In the remaining one
patient, AA and MS persisted even after the
disappearance of tonmic—clonic  convulsion.
Similarly to CPS, GMS occurred primarily when
the patients were awake in infancy, but episodes
during sleep increased from the age of 6-7 years
and become dominant after the age of 9-10 years.
Unilateral dominant tonic-clnonic convulsion in
11 patients, but the side of dominance was
inconsistent, and both right-side dominant and
left-side dominant convulsions were noted in the
same patients. Ictal EEGs were recorded 17 times
in seven patients (Fig. 6). GMS was preceded by
MS in two of these episodes in two patients (Fig.
7).

Four patients showed photosensitivity (three of
them have been reported previously®?). Self-
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Fig. 6: One-year-old boy; tonic-clonic seizure.



Severe myoclonic epilepsy in infancy

FA PRy

Ty-A A ‘k"

Te-Aad Ay NN o (l\w

Ts-Ay o .l‘:‘«j W}‘I'ﬁ M

RS AW AN B e

i AT _~'- *_Ii"."M Ve '°°L*EEM

Z(h.ec o ___45sec_(D @ BO;E: . 110sec
“*’F“" T* ‘\ l‘tﬁe?ﬁi“% {: L,,L\’}L, ’#thﬂ\ "’W
r' g A

%\ \j%} * " :}m\h n"ﬂﬁh '-y“j“::'l :\t k-l fv\ L N:/,:

*! Wi { v b H_/_
lﬁlli‘r-'h,r"mq- fl‘ “f'{\y h{l‘\‘lﬂ[‘hﬂ 1;':‘:"2'{%\1- Tﬁ:‘_\;.ﬂ 1/:\'}:
%ﬂ"‘ ,*\ e Y . f;}; v

\' A Mmmf:

“*“a’:**!

el ’w
" u'ﬂvwwm‘nw

-.-.-r-vv\ '\ﬁ,ﬂ‘

Fig. 7: Three-year-old boy; myoclonic tonic—clonic seizure.

induced seizures were noted in two of them®.
Photosensitive seizures consisted of MS in three
patients and GMS in one, and occurred between
the age of 11 months and 5 years (mean 2 years 8
months). In one patient (case 5), photo-induced
MS disappeared after age 1 but recurred at age 7.
In another patient (case 6), MS induced by
sunlight disappeared, but photoconvulsive
responses on EEG persisted. In the next patient
(case 11), GMS was induced by stroboscope
during EEG recording at the age of 3 years, but
no photosensitivity was noted in daily life. In the
last patient, MS were repeatedly induced by the
sunlight but not by stroboscope during EEG.

At the onset of epilepsy, EEGS showed no
epileptiform discharge in any of the patients.
Epileptic discharge began to appear on the EEG
from the age of 11 months to 8 years (mean 2
years and 10 months). The epileptiform discharge
noted for the first seizure was generalized or
unilateral dominant generalized spike and wave
complex in all patients. In addition, multifocal
spikes or sharp waves were noted in five patients.
The appearance of epileptic discharge was un-
stable, and it often disappeared temporarily, but
no correlation was observed between the ap-
pearance and disappearance of epileptic dis-
charge and the frequency of seizures. The
background activity was normal at the onset of
epilepsy but became to consist of theta waves
dominant in the centro-parietal region at the age
of 1-3 years (mean 2 years 4 months). The theta
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wave activity continued to appear on EEG until
the end of follow-up in all patients.

During follow-up, four to 11 (mean six)
antiepileptic drugs (AEDs), but not more than
five at the same time, were given per patient
throughout the follow-up period. None of the
drugs completely suppressed any type of seizures.
The frequency of seizures tended to decrease with
age in all patients, but this was unlikely to be due
to the AEDs, in the two patients in whom GMS
and CPS disappeared temporarily. For example,
when the seizures disappeared, no new AEDs
were added and blood concentration of AED
prescribed remained stable. Valproate and clona-
zepam slightly reduced the frequency of MS and
AA in some patients but did not completely
eliminate seizures, at least in the short-term
spans. Diazepam and phenobarbital showed some
effects on prolonged or clustering GMS or CPS.
In addition, phenytoin, carbamazepine, primi-
done, ethosuximide, zonisamide, acetazolamide,
acetylphenetunide, allopurinol, nitrazepam, clob-
azam, and sultiam were administered.

DISCUSSION

The SME patients in this study showed similar
clinical features and clinical course with the
exception of seizure symptoms. They had no
perinatal abnormalities and presented with no
findings suggestive of organic brain lesions by
neuroimaging studies. They showed normal mo-
tor development prior to onset of epilepsy, but
exhibited gradual retardation in the psychomotor
development from the age of 1-2 years. They all
became able to walk without assistance, but the
gait was often unstable. Some patients learned
meaningful words but all patients remained
unable to communicate. After the age of 3,
however, none of them revealed marked psycho-
motor regression. The background activity on
EEG became to consist of centro-parietal domin-
ant theta waves after 1 year of age, and this
characteristic activities continued to appear up to
the end of follow-up. In contrast to these
similarities in clinical features, seizure symptoms
varied considerably among the patients. There
was no common tendency in the order of their
appearance and duration of the persistence. One
exception was GMS, which was the initial seizure
type and continued to occur to the end of the
observation period in most patients. As suggested
by other investigators, GMS is the most consis-
tent core seizure type in SME. As for the causes
of this variability in the pattern of the appearance
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of seizures, the effects of AEDs may be
considered first. However, the present study
showed that none of the drugs completely
suppressed any seizure type at least in a short
time span. Moreover, there were no changes in
the dose or the blood concentration of AEDs
before or after the disappearance of seizures in
not a few patients, including the two patients who
experienced temporary disappearance of tonic—
clonic and CPS. Therefore, the differences in the
seizure pattern among the patients cannot be
ascribed simply to the effects of AEDs. Another
possible explanation of the differences in the
pattern of appearance of seizures may be that
SME is an epileptic syndrome caused by multiple
aetiology. West syndrome develops on the basis
of diverse impairments of the central nervous
system and exhibits widely different clinical
courses. However, SME shows considerable
commonness in neurological symptoms other
than seizure symptoms, and this suggests a single
aetiologic mechanism. Fujiwara et al* reported
that the clinical course of neurological symptoms,
was similar including seizure symptoms, between
identical twins. We noted the same tendency in
the twins in the present study, and this also
supports the possibility that SME is a clinical
entity due to a single aetiologic mechanism rather
than an epileptic syndrome due to multiple
causes. The variability in the evolution of seizures
may be explained by differences in the epileptic
threshold among patients. The similarity in the
seizure profile between twins may be a result of
the similarity in the epileptic threshold.

SME is an epileptic syndrome first described by
Dravet et al® Their early report showed CPS in
only five (12%) of the 42 patients®. In a recent
report by the same authors’, however, the
frequency of CPS in SME was 46%. On the other
hand, Ohtsuka et al® reported as high frequency
of CPS as 13 (93%) of 14 patients, similar to our
results. The discrepancy in the frequency of CPS
among investigators may be partly explained by
the difference in the follow-up period. Rossi et al
reported that the frequency of partial seizure,
which was only 33% within 1 year after the onset,
increased to 60% 8-23 years after the onset®. The
former literature reported the age of the onset of
MS was 1-4 years in SME. However, we did not
set the upper limit in the age of the onset of MS
for our criteria of SME, and there were two
patients who began to have MS at the age of 5
years. In one of these two patients, all seizures
disappeared during the observation period. The
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other was the only patient who did not have AA.
Whether these patients should be distinguished
from other SME patients or not is difficult to
determine because of the insufficiency in the
number of subjects in this study. There have been
reports of cases that had refractory GMS from
infancy similarly to SME patients but never had
MS!! Tt also remains undetermined whether
these cases be classified as SME or not. Further
investigation is needed to determine the place-
ment of MS in SME, including the age of its
onset.

REFERENCES

1. Commission on classification and terminology of the
International League Against Epilepsy. Proposal for
revised clinical and electroencephalographic classification
of epileptic seizures. Epilepsia 1981; 22: 489-501.

2. Aso, K., Watanabe, K., Negoro, T. e al. Photosensitive
epilepsy in children. Seizure 1994; 3: 67-71.

3. Watanabe, K., Negoro, T., Matsumoto, A. et al
Self-induced photogenic epilepsy in infants. Archives of
Neurology 1985; 42: 406-407.

4. Fujiwara, T., Nakamura, H., Watanabe, M., Yagi, K. and
Seino, M. Clinicoelectrographic concordance between
monozygotic twins with severe Myoclinic epilepsy in
infancy. Epilepsia 1990; 31: 281-286.

5. Dravet, C. Les epilepsies graves de I'enfant. La Vie
Medicale 1978; 8: 543-548.

6. Dravet, C., Roger, J., Bureau, M. and Dalla Bernardina
B. Myoclonic epilepsies in childhood. In: Advances in
Epileptology, XIiIth Epilepsy International Symposium
(Eds H. Akimoto, H. Kazamaturi, M. Seino and A. Ward)
New York, Raven Press, 1982: pp. 135-140.

7. Dravet, C., Bureau, M., Guerrini, R., Giraud, N. and
Roger, J. Severe myoclonic epilepsy in infants. In:
Epileptic Syndromes in Infancy, Childhood and Adoles-
cence 2nd edn. (Eds J. Roger, M. Bureau, C. Dravet, F. E.
Dreifuss, A. Perret and P. Wolf). London, John Libbey,
1992: pp. 75-88.

8. Ohtsuka, Y., Maniwa, S., Ogino, T., Yamatogi, Y. and
Ohtahara, S. Severe Myoclonic epilepsy in infancy: a
long-term follow-up study. Japanese Journal of Psychiatry
and Neurology 1991; 45: 416-418.

9. Rossi, P.R., Santucci, M., Gobbi, G., Parmeggiani, A.,
Pini, A. and Ambrosetto, G. Long-term follow-up of
severe Mpyoclonic epilepsy in infancy. In: Modern
Perspectives of Child Neurology (Eds Y. Fukuyama, S.
Kamoshita, C. Ohtsuka, and Y. Suzuki). Tokyo, Asahi
Daily News, 1991: pp. 205-213.

10. Ogino, T., Ohtsuka, Y., Yamatogi, Y., Oka, E. and
Ohtahara, S., The epileptic syndrome sharing common
characteristics during early childhood with severe Myo-
clonic epilepsy in infancy. Japanese Journal of Psychiatry
and Neurology 1989; 43: 479-481.

11. Ogino, T., Ohtsuka, Y., Amano, R., Yamatogi, Y., Oka,
E. and Ohtahara, S. An investigation on the borderland of
severe Myoclonic epilepsy in infancy. Japanese Journal of
Psychiatry and Neurology 1988; 42: 554-555.



