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Abstract
Background The majority of epilepsy patients have good prognosis,
EXWZLOOGHYHORSLQWUDFWDEOHHSLOHSV\(DUO\LGHQWLILFDWLRQ
of patients with risks of developing intractable epilepsy allows
more intensive therapy to be performed.
Objective To study clinical characteristics and electroencephalography (EEG) features of intractable childhood epilepsy.
Methods We reviewed children with intractable epilepsy attending
the Pediatric Neurology and Growth and Development Clinic in
Child Health Department, Cipto Mangunkusumo Hospital from
((*H[DPLQDWLRQZDVSHUIRUPHGLQHSLOHSV\SDWLHQWV
who had consumed two or more antiepileptic drugs for at least
PRQWKVEXWVWLOOH[SHULHQFHGVHL]XUHDWOHDVWRQFHSHUPRQWK
Data of clinical characteristics were collected from the medical
records and information provided by the parents.
Results7KHUHZHUHVXEMHFWV$JHRIRQVHWEHWZHHQ\HDU
ROGZDVIRXQGLQVXEMHFWVQHXURORJLFDOLPSDLUPHQWLQ
PLFURFHSKDO\LQDQGDEQRUPDOQHXURLPDJLQJLQRI
subjects. Seizure manifestations were mostly generalized tonic
clonic, tonic, myoclonic, and complex partial seizures. Abnormal
((* IHDWXUHV ZHUH IRXQG LQ  VXEMHFWV DQG WKH PDMRULW\
showed generalized slowing of the background activity. Focal
DQGPXOWLIRFDOHSLOHSWLIRUPDFWLYLW\ZDVIRXQGLQDQG
subjects, respectively. Epileptiform activity was located mostly in
the frontal and temporal lobe.
Conclusions Most patients with intractable epilepsy have age
RI RQVHW EHIRUH WKH DJH RI  \HDU $ VXEVWDQWLDO SRSRUWLRQ RI
them have neurological impairment, microcephaly, abnormal
neuroimaging, and abnormal EEG features. Seizure manifestation
is mostly generalized seizure. Epileptiform activity in intractable
childhood epilepsy is often found in the frontal and temporal lobe.
[Paediatr Indones. 2010;50:133-38].
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pilepsy is a disorder characterized by recurrent
unprovoked seizure two times or more with
DQLQWHUYDORIPRUHWKDQKRXUV It is a
common neurological problem occurring in
 FKLOGUHQ  RI SDWLHQWV EHFRPH VHL]XUH
free after having received antiepileptic drugs.4 Several
VWXGLHV ILQG WKDW  RI SDWLHQWV ZLWK HSLOHSV\
develop intractable epilepsy. The predictors of
intractable epilepsy can be determined from the
clinical course of disease and diagnostic examination.
3UHYLRXV VWXGLHV UHSRUWV WKDW  RI LQWUDFWDEOH
epilepsy patients have abnormal EEG features, and
 SDWLHQWV KDYH IRFDO DEQRUPDOLW\ Berg et al
found focal slowing on the EEG as a strong predictor
of intractability in epilepsy patients with nonidiopathic
localization-related syndromes. In general, patients
with epileptiform activity focus on the frontal and
anterior temporal lobe tends to have lower remission
rate compared to those with focus on the mid temporal
lobe.
Intractable epilepsy gives negative impact on
social and psychological life of the patients, resulting in
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failure in education and carrier opportunity. Cognitive
ability could be impaired because of intractable seizure
or chronic effects of antiepileptic drugs consumption.5
Considering the negative impact of intractable
epilepsy on patients’ life, it is very important to identify
patients at risk of developing intractable epilepsy as
early as possible.
This study was performed due to limited
study of clinical characteristics and EEG features
of intractable childhood epilepsy, especially in
Indonesia. The results of this study could be useful
in predicting intractable epilepsy in newly diagnosed
epilepsy patients, so that intensive management
could be given earlier.

Table 1.2CVKGPVŏUEJCTCEVGTKUVKEU WPNGUUQVJGTYKUGURGEKſGF0
Characteristics
Sex
Male
Female
Age of onset
0-1 yr
1-2 yr
3-4 yr
Ů[T
Seizure frequency/month
1-5
6-10
> 10
History of central nervous system infection
Yes
No
History of status epilepticus
Yes
No
Neurological impairment
Yes
No
Microcephaly
Yes
No
Seizure manifestations
1 type
2 type
3 type
#DPQTOCNPGWTQKOCIKPI P
Yes
No
Number of antiepileptic drug
2
3
>3
EEG
Normal
Abnormal

Methods
This was a case series of intractable epilepsy patients
attending the Pediatric Neurology and Growth and
Development Clinic, Cipto Mangunkusumo Hospital
IURP6HSWHPEHU0DUFK:HLQFOXGHGDOO
SDWLHQWVZLWKLQWUDFWDEOHHSLOHSV\DJHGEHORZ\HDUV
that still experienced seizure at least once a month
DQG KDG FRQVXPHG DW OHDVW  DQWLHSLOHSWLF GUXJV
IRUDWOHDVWPRQWKV7KHH[FOXVLRQFULWHULRQZDV
intractable epilepsy patients with central nervous
system congenital anomaly.
The parents were asked to fill in an informed
consent and interviewed about the patients history of
illness. Additional data of clinical characteristics were
collected from the medical records. The patients were
asked to stop consuming antiepileptic drugs from the
night until the morning before the EEG examination
was performed.
Variables investigated were type and frequency
of the seizure, number and type of drugs, and clinical
characteristics (age of onset, neurological impairment,
microcephaly, abnormal neuroimaging, history of
central nervous system infection, and history of status
epilepticus). Data were processed using the SPSS v.
 SURJUDP DQG SUHVHQWHG LQ WH[WXODU DQG WDEXODU
manner. Ethical approval was obtained from the Ethics
Committee of the Faculty of Medicine, University of
Indonesia.

n

%

24
17

58
42

21
6
9
5

51
15
22
12

21
4
16

51
10
39

2
39

5
95

16
25

39
61

Results

33
8

80
20

20
21

49
51

27
12
2

66
29
5

14
10

58
42

27
9
5

66
22
12

5
36

12
88

7KHUHZHUHVXEMHFWVZKRDJUHHGWRSDUWLFLSDWHLQ
WKLVVWXG\PDOHVDQGIHPDOHVUDQJLQJLQDJH
IURP  PRQWKV \HDUV ROG ZLWK WKH PHDQ DJH
 \HDUV ROG ,Q  VXEMHFWV WKH DJH RI RQVHW ZDV
EHWZHHQ\HDUROG7KHFRPSOHWHFKDUDFWHULVWLFV
of the subjects are depicted in Table 1. In this table
we can see that history of status epilepticus was noted
LQ  RI VXEMHFWV DQG KLVWRU\ RI FHQWUDO QHUYRXV
V\VWHPLQIHFWLRQZDVSRVLWLYHLQRQO\RIVXEMHFWV
It is important to note that neurological impairment
ZDVIRXQGLQVXEMHFWVFRQVLVWHGRIFHUHEUDOSDOV\
mental retardation, global developmental delay,
delayed speech, and hemiparesis.
Neuroimaging study such as computed tomography
(CT-scan) or magnetic resonance imaging (MRI)
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ZDVSHUIRUPHGLQRQO\VXEMHFWVDQGRIWKHP
showed abnormal features. Our subjects showed CT
scan features of cerebral atrophy, calsification, infarct,
mielination disorder, fluid collection, corpus callosum
disgenesis, and gliosis.
The types of seizure are shown in Table 2.
7KH PDMRULW\   VKRZHG JHQHUDOL]HG VHL]XUH
FRQVLVWHGRIDEVHQFH  DWRQLF  WRQLFFORQLF
 WRQLF  DQGP\RFORQLF  &RPSOH[
partial seizure was the most focal seizure found in
our study.
Table 2. Seizure manifestations of intractable epilepsy patients
5GK\WTGOCPKHGUVCVKQPU P

6QVCN  P

Generalized
Tonic clonic
14
Tonic
12
Myoclonic
8
Atonic
2
Absence
2
Focal
Clonic/Tonic
5
Focal secondary generalized
5
Complex partial
10
Note *: there were 14 subjects with > 1 types of seizures

%
24
21
14
3
3
9
9
17

The EEG findings are summarized in Table 3.
1RUPDO((*IHDWXUHVZDVIRXQGLQVXEMHFWVDQG
DEQRUPDOLQ6ORZLQJRIWKHEDFNJURXQGDFWLYLW\
ZDVIRXQGLQFRQVLVWHGRIJHQHUDOL]HGDQGIRFDO
slowing of the background activity each found in
DQGVXEMHFWVUHVSHFWLYHO\2QHVXEMHFWZLWK
abnormal EEG showed normal background activity.
7KHUH ZDV  LQWHULFWDO ((* IHDWXUHV IURP 
abnormal EEG found, but epileptiform activity was not
IRXQGLQVXEMHFWV)RFDODQGPXOWLIRFDOHSLOHSWLIRUP
DFWLYLW\ZDVIRXQGLQDQGVXEMHFWVUHVSHFWLYHO\
Epileptiform activity was mostly found in the frontal
 DQGWHPSRUDOOREH  
Subjects with epileptiform activity in the frontal,
parietal lobe, and generalized epileptiform activity
showed few types of seizure, comprising of generalized
seizure, complex partial seizure, and focal secondary
generalized. Subjects with epileptiform activity in
the temporal lobe showed generalized seizure, focal
secondary generalized, complex partial seizure and
simple partial seizure. Subjects with epileptiform
activity in the central region and the occipital lobe
showed generalized and complex partial seizure.

Discussion
Table 3. EEG features of intractable epilepsy patients (ictal and
interictal)
EEG Features
Normal
Abnormal
Background activity
Normal
Hypofunction
Epileptiform activity
Not found
Focal
Multifocal
Generalized
Focal+Generalized

Total

%

5
36

12
88

1
35

3
97

7
11
10
4
4

19
31
28
11
11

Intractable epilepsy develops from a chronic
epileptogenesis process that is triggered by insults to
the brain such as central nervous system infection,
hypoxia, tumor, etc. Based on the epileptogenesis
theory, insults occuring in the first year of life will
cause neuronal damage that could trigger the
epileptogenesis process. Our study found age of onset
LQ &,WR VXEMHFWVZHUHEHWZHHQ
year old. The same results were also found in previous
studies and was statistically significant as predictors
of intractability.

Table 4. Localization of epileptiform activity on the EEG and seizure manifestations of intractable epilepsy patients
Seizure manifestations
Localization of
epileptiform activity
Generalized
Focal
Frontal
Temporal
Occipital
Parietal
Central

Focal
n

Complex partial
n

Focal secondary generalized
n

Generalized
n

Total
n (%)

2
-

1
8
2
1
2
1

3
9
3
1
-

8
26
20
6
7
3

12 (11)
43 (42)
27 (26)
7 (7)
10 (10)
4 (4)
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Status epilepticus is thought to be associated
with intractability because it causes cerebral hypoxia,
hypoglicemia, hypercarbia, progressive lactate and
respiratory acidosis leading to irreversible neuronal
damage. History of status epilepticus in our study
ZDVIRXQGLQ &,WR VXEMHFWV.ZRQJ
et alIRXQGV\PSWRPDWLFLQWUDFWDEOHHSLOHSV\
SDWLHQWVDQGFU\SWRJHQLFHSLOHSV\SDWLHQWVKDG
history of status epilepticus. Other studies found
history of status epilepticus was more common in the
intractable epilepsy patients but showed no statistical
significance.
History of central nervous system infection is one
of the etiologies of symptomatic epilepsy, commonly
found in tropical countries besides perinatal asphyxia.
3UHYLRXVVWXG\LQ+RQJ.RQJDQG,QGLDIRXQG
intractable epilepsy patients had a history of central
nervous system infection. Our study only found
WZR VXEMHFWV IURP WRWDO  VXEMHFWV ZLWK KLVWRU\ RI
intractable epilepsy. The minimal number of subjects
with a history of central nervous system infection in
our study maybe due to the limited number of patients
who survived and had epilepsy as their sequels.
Destructed brain tissue due to infection during
the third trimester or the perinatal period, hypoxic
ischemic encephalopathy, metabolism disorder
such as aminoaciduria or hypothyroid will result
in microcephaly.,QRXUVWXG\WKHUHZHUH
&,WR VXEMHFWVZLWKPLFURFHSKDO\DQG
VXEMHFWVZLWKQRUPDOKHDGFLUFXPIHUHQFH.R
et al in the United States found microcephaly in
RQO\  LQWUDFWDEOH HSLOHSV\ SDWLHQWV $OWKRXJK
the frequency of microcephaly was higher than that
in the control group but it didn’t show statistical
significance as a predictor of intractability. Studies
performed in developed countries showed small
frequency of microcephaly due to better health
facilities and environment that will lead to minimal
case exposed to etiology of secondary or acquired
microcephaly.
Neurological impairments in intractable epilepsy
patients can result from chronic consumption of
antiepileptic drugs, epilepsy itself, underlying brain
lesion, or combinations of those factors. This implies
that abnormal neurological status in epilepsy patients
can be present in the early phase of the disease or
develops after several years of the disease course when
the epilepsy becomes intractable.
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2XUVWXG\IRXQG &,WR VXEMHFWV
with abnormal neurological status consisted of
cerebral palsy, mental retardation, hemiparesis, global
developmental delay, and delayed speech. Previous
studies found similar results and showed statistical
significance as a factor associated with intractability.
Predictors of intractable epilepsy could also
be determined from diagnostic examinations such
as neuroimaging study and EEG. Our study found
DEQRUPDO QHXURLPDJLQJ LQ  RI  VXEMHFWV ZLWK
FRQILGHQFHLQWHUYDOEHWZHHQWR3DWLHQWV
with normal neuroimaging may have disorder such
as ion channelopathies, changes in neurotransmitter
receptor, and reactive autoimmunity that do not show
major structural abnormality.
3UHYLRXV VWXG\ VKRZHG DSSUR[LPDWHO\ 
intractable epilepsy patients with abnormal MRI
or CT scan and was statistically significant.
Different results were reported by Berg et al 
WKDW RQO\ IRXQG  RI HSLOHSV\ SDWLHQWV ZLWK
abnormal neuroimaging. This is maybe due to the
population based study performed by Berg et al
compared to hospital based study performed by other
investigators.
$EQRUPDO ((* IHDWXUHV ZHUH IRXQG LQ 
&,WR VXEMHFWV3DWLHQWVZLWKDJHRIRQVHW
in the early childhood frequently showed abnormal
EEG features compared to epilepsy patients with age
RIRQVHWLQDGXOWKRRG(LJKW\ILYH &,WR 
percent subjects showed slowing of the background
activity. Study by Ko et alIRXQGVLPLODUUHVXOWV
intractable epilepsy patients had abnormal background
DFWLYLW\7KHUHZHUH &,WR VXEMHFWV
that showed generalized slowing of the background
DFWLYLW\ DQG  VXEMHFWV VKRZHG IRFDO VORZLQJ .R
et al reported different results, generalized and focal
VORZLQJRIWKHEDFNJURXQGDFWLYLW\ZHUHIRXQGLQ
DQGUHVSHFWLYHO\7KLVGLIIHUHQFHZDVSUREDEO\
due to difference in the source of EEG used in these
two studies. Our study used the last EEG performed,
so there might be more negative impact of the disease
itself or the chronic effect of antiepileptic drugs to the
brains’ background activity.
(SLOHSWLIRUP DFWLYLW\ ZDV IRXQG LQ  RI 
subjects with abnormal EEG features. Thirty one
percent subjects showed focal epileptiform activity and
VXEMHFWVVKRZHGPXOWLIRFDOHSLOHSWLIRUPDFWLYLW\
previous study also found similar results.
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Epileptiform activity was mostly found in the
IURQWDO   DQG WHPSRUDO OREH   &RQWUDU\
to the results reported by Ko et al that only found
HSLOHSWLIRUPDFWLYLW\LQWKHIURQWDOOREH'KHRQD
HWDOUHSRUWHGWKDWRILQWUDFWDEOHHSLOHSV\SDWLHQWV
showed epileptiform activity in the temporal lobe.
This difference maybe due to difference in sample size
and possibility that epileptiform activity in the frontal
lobe sometimes showed normal result.
Subjects with epileptiform activity in the
frontal lobe showed complex partial, focal secondary
generalized, and generalized seizure. Subjects with
epileptiform activity in the temporal lobe showed
all type of seizure that were in accordance with the
,QWHUQDWLRQDO/HDJXH$JDLQVW(SLOHSV\VHL]XUH
classification.2XUVWXG\IRXQGIURPVXEMHFWV
with multiple types of seizure. Previous studies found
 LQWUDFWDEOH HSLOHSV\ SDWLHQWV H[SHULHQFHG
multiple types of seizure. This difference was probably
due to difference in sample size and study design
performed.
Seizure manifestations in majority subjects were
generalized seizure consisted of generalized tonic
FORQLF  WRQLF  DQGP\RFORQLF  7KH
most common focal seizure in our study was complex
SDUWLDOVHL]XUHRFFXUULQJLQVXEMHFWV6LPLODUZLWK
our study results, Ko et al also found generalized
seizure as the most common seizure manifestations
in intractable epilepsy patients. Contrary to our study
results, other studies found focal seizure as the most
common seizure manifestations in intractable epilepsy
patients. This maybe due to multiple seizure type
classified separately from focal and generalized seizure,
resulting in impression that the focal seizure is more
common than the generalized seizure.
Our study showed that age of onset between
\HDUROGQHXURORJLFDOLPSDLUPHQWVPLFURFHSKDO\
abnormal neuroimaging study, and slowing of the
background activity on the EEG are commonly
found in intractable epilepsy patients. Epileptiform
activity is mostly found in the frontal and temporal
lobe. These results are consistent with the results
of previous studies on predictors of intractable
epilepsy. Unfortunately, we cannot conclude these
characteristics studied as predictors of intractability
due to the study design performed. We suggest a
prospective cohort or case control study to determine
these clinical characteristics and diagnostic study

results as predictors of intractable epilepsy.
Based on this study, pediatricians should think
of the possibility of intractable epilepsy in newly
diagnosed epilepsy patients accompanied by those
clinical characteristics and diagnostic study results
mentioned above. Intensive management can be
given as early as possible to prevent the development
of intractable epilepsy. One important action is to
increase antiepileptic dose as soon as there is no
response of seizure control after therapy is given and
close observation is warranted.
As a conclusion, intractable epilepsy patients
VKRZDJHRIRQVHWEHWZHHQ\HDUROGQHXURORJLFDO
impairment, microcephaly, abnormal neuroimaging,
and abnormal EEG features with generalized slowing
of the background activity. Seizure manifestation is
mostly generalized seizure. Epileptiform activity in
intractable childhood epilepsy is often found in the
frontal and temporal lobe.
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