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video-EEG monitoring, which suggests the

possibility of non epileptic mechanisms. Almost all

RTT females have abnormal EEG results.3 EEG

epileptiform activity is almost uniformly present at

diagnosis.6 EEGs show slow background and

prominent central temporal spikes. By the age of

10 years, these spikes eventually disappear and

such activity tends to diminish, representing a

dysfunctional phenomenon that is distinct from

underlying pathology.2,4 True petit mal epilepsy

(regular, 3 per second spike and wave) has not yet

been reported.5 Extensive monitoring has indicated

that the occurrence of epileptic seizures in RTT is

likely overestimated, although actual seizures may

be overlooked.4 Seizures usually appear in rapid

destructive stage or second stage, and pseudo

stationary stage or third stage. With the progression

of the disorder, epileptic seizures, similar to that of

EEG spikes, are likely to disappear. This is known

as the late motor deterioration stage, in which the

EEG commonly shows diffuse slowing.4,7

E
pileptic seizures have been reported to occur

in one-third of children with Rett Syndrome

(RTT).1-3 Partial and generalized seizures,

psychomotor (complex partial) and focal motor

seizures may be experienced by RTT females.1,4 Kerr

reported that seizures occurred in 75-80% of

classical cases and approximately 50% continue to

experience epileptic seizures.5 Many events,

presumed to be seizures, however, did not have

electroencephalograms (EEGs) connected during

ABSTRACT

Objective This study aimed to evaluate various types of sei-
zures, EEG findings, and last evolution of epileptic seizures found
in children with Rett Syndrome (RTT).
Methods A case series of ten female subjects from Sardjito Hos-
pital, Yogyakarta; Cipto Mangunkusumo Hospital, Jakarta; and
Hasan Sadikin Hospital, Bandung from February 2001-April 2004.
Diagnosis of RTT was established using necessary and support-
ive criteria by the RTT Diagnostic Criteria Work Group and epi-
lepsy was diagnosed according to clinical and EEG findings.
Results The age during initial diagnosis of RTT ranged from 2
years 6 months - 10 years 2 months (average: 4 years 6 months).
The diagnosis of epilepsy, on the other hand, was established
from 2 years - 5 years 10 months (average: 3 years 8 months).
All subjects (10/10) had abnormal EEG results. Eight out of ten
had epileptiform discharge; the remaining had slowing background
activity. The average age of initial seizure onset was 18 months.
Five were diagnosed as epileptic subjects. Febrile convulsions
were the most common initial seizure. General tonic clonic sei-
zure was major type of seizure which manifested in 2 subjects.
Conclusion All EEG results showed abnormality, although sei-
zure did not appear. Five out of ten subjects experienced epi-
lepsy [Pediatr Indones 2005;45:203-206].
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Methods

This was a case series conducted in the Outpatient

Clinic at the Child Health Department, Sardjito

Hospital, Yogyakarta; Cipto Mangunkusumo

Hospital, Jakarta; and Hasan Sadikin Hospital,

Bandung, Indonesia, 10 female subjects with RTT

were enrolled. Clinical diagnosis of RTT and stage

(I, II, III, or IV) were confirmed according to

diagnostic criteria for RTT (Table 1).7 Subjects’ ages

at initial examination were 2-10 years (average 4

years to 6 months). The age during the last visit

ranged from 3 years 8 months to 11 years.

All subjects underwent EEG examinations, al-

though they did not experience seizure. We evalu-

ated seizure types, EEG findings, and the last evo-

lution of epileptic seizures by history taking and

medical records. Epilepsy classifications were based

on that of epileptic seizures.8

Results

Out of 10 subjects with RTT, 3 were in clinical stage

II, 7 were in stage III, but none were in stage I and

IV (Table 2). The age during diagnosis ranged from

2 years 6 months - 10 years 10 months (average 4

years 6 months). Seven out of 10 subjects had

seizures; 3 experienced epilepsy, 2 had simple febrile

seizure and epilepsy, and 2 others had simple febrile

seizure only. Five out of 10 subjects were diagnosed

with epilepsy; two with generalized tonic clonic

seizures, 1 with partial seizure secondarily generalized,

1 with myoclonic epilepsy, and another with absence

epilepsy. Febrile convulsions were the most common

type of initial seizure, while the major type of seizure

was general tonic clonic seizure (4/10). Seizure onset

was 8 months - 5 years 10 months (average 1 year 6

months). The diagnosis of epilepsy was established

at 2 years - 5 years 10 months (average 3 years 8

months). The types of epilepsy were generalized tonic

clonic seizure, absence, partial seizure secondarily

generalized, and myoclonic epilepsy. All subjects (10/

10) had abnormal EEG results. EEG results in eight

subjects exhibited epileptiform discharge and the

remaining showed slowing background activity only.

Six out of 10 subjects received anti epileptic

therapy. Three of them were given one anti epilep-

tic drug only and the remainders were administered

double drug. Five subjects received carbamazepine,

two were given phenobarbital, and the others re-

ceived valproic acid.

TABLE 1. DIAGNOSTIC CRITERIA FOR RETT SYNDROME

Necessary criteria
1. Apparently normal prenatal and perinatal period
2. Apparently normal psychomotor development through the first 6 months up to 18 months
3. Normal head circumference at birth
4. Deceleration of head circumference at birth, deceleration of head growth between the age of 5 months and

4 years
5. Loss of acquired purposeful hand skills between the age of 6 and 30 months, that is temporarily associated

with communication dysfunction and social withdrawal.
6. Development of severely impaired expressive and receptive language and the presence of apparent, severe

psychomotor retardation
7. Stereotypic hand movements such as hand wringing/squeezing, clasping/tapping, mouthing and “washing”/

rubbing automatisms appearing after purposeful hand skills are lost
8. Appearance of gait apraxia and truncal apraxia/ataxia between 1 and 4 years
9. Diagnosis tentative until 2 to 5 years of age

Supportive criteria
1. Breathing dysfunction
2. EEG abnormalities
3. Seizures
4. Spasticity, often associated with muscle wasting and dystonia
5. Peripheral vasomotor disturbances
6. Scoliosis
7. Growth retardation
8. Hypotrophic, small feet
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Based on the types of epilepsy, one patient was

diagnosed as absence (Case 6).  She did not re-

ceive anti epileptic drug; nevertheless, the seizure

disappeared spontaneously after 6 months. On the

other hand, one patient did not develop seizure. We

continuously gave carbamazepine to improve alert-

ness and thought.

Discussion

RTT is a x-linked dominant neurodevelopmental

disorder, caused by mutations in the methyl-CpG

binding protein-2 (MECP2) gene of RTT, and have

been diagnosed in a large number of females

worldwide.9,10 Seizures are supportive criteria for

RTT, and tend to appear in early childhood in almost

80% RTT. 7 In this study, we found seven out of 10

subjects who experienced seizure; five were

diagnosed with epilepsy. Seizure may prove to be a

difficult complication which the median age of initial

onset was 4 years. Generalized tonic clonic seizures

are predominant, and partial complex seizures are

the next most common type.6 Barrera et al 11 reported

that the symptomatology is in decreasing order i.e.,

tonic, generalized clonic, partial, absence and

myoclonic seizures; half of them had more than one

type of seizure. The onset of epilepsy in our study

was similar to that of Barrera et al,11 which reported

that the age of initial seizure was between 18 months

and 7 years 8 months (median 4 years 5 months)

from 17  RTT females. The median age of initial

seizure onset in our study was similar with the onset

reported in other studies.

The type of seizure reported most predominant

in other studies is also generalized tonic clonic sei-

zures, although our study only had a small number

of subjects. Four subjects experienced simple febrile

seizure; however we do not know whether this had

correlation with RTT.

Atypical variants of RTT have been reported.

Among these subjects are those with absence of early

TABLE 2. THE EPILEPSIES OF RETT SYNDROME

GTCS = generalized tonic clonic seizures
CBZ   = carbamazepine; PB = phenobarbital; VA = valproic acid
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normal development, lack of subsequent deteriora-

tion, and early, uncontrolled seizures. EEG epilepti-

form activity is almost uniformly present at diagnosis,

although this tends to diminish after age 10 years.6

The EEG demonstrates poorly organized back-

ground with frontal central spikes that are accen-

tuated during sleep.12,13 Epileptiform discharge in

RTT females appear with or without seizures.6 The

occurrence of epilepsy in our study was different from

that of Steffenburg et al, 14 which reported that his-

tory of epilepsy was present in 94% of RTT subjects.

This is due to the difference in age range of which

in our study was from 2 years 6 months - 10 years 2

months; while in their study was 5 to 55 years, where

the onset of epilepsy is approximately 4 years old.

In RTT treatment, seizures should be con-

trolled by anticonvulsant agents such as valproic

acid, phenobarbital, carbamazepine, etc.15 In our

study, seizures were successfully controlled using

carbamazepine, phenobarbital, and valproic acid

also. Managing epilepsy in RTT subjects is not diffi-

cult. Some literatures report that no specific therapy

for seizures have been proven to be effective, how-

ever others report that the administration of

carbamazepine and ketogenic diet have been help-

ful.6

Conclusion

All EEG results showed abnormality, although

seizure did not appear. Five out of 10 subjects

experienced epilepsy. The percentage of epilepsy in

RTT depends on the age of subjects studied.
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