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Introduction developmental progression”. To this end, the
intractability should be confrolled as soon as
The therapeutic goal in cases of childhood possible through various evidence-based thera-

epilepsy is to control the seizures and resume peutic modalities, Fortunately, many anti-epi-

Thiz work waz zupported by the 2003 Inje University leptic drUgS (AEDs) that act by various mech-
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anisms have been developedZ). Moreover, keto-

- 152 -



techniques, and other tools including functional
neuroimaging and magnetoencephalography for
localization of the epileptic focus and elogquent

4
area’  as  well

as recently-approved vagus
nerve stimulation (VNS)? can now be used to
manage intractable childhood epilepsy.

Pediatric  epilepsiologists now  find them-
selves with more diverse therapeutic modalities
than were possible in the past, and there is a
growing body of literature on the outcomes of
these various modalities. Yet there is no con-
sensus on when each option should be exer-
cised”. The present study is infended to pro-
vide such guidance by reviewing the authors’
experiences in the management of intractable

childhood epilepsy.
Materials and Methods

The present analysis consisted of a clinical
retrospective study of the treatments performed
during 7 vears and 6 months from October
1995 to April 2003, at the epilepsy center of
Sang-gve Paik Hospital. All the subjects had
experienced more than four seizures per month
that had not been relieved by combinations of
two or mare conventional AEDs such as so-
dium  valproate, carbamazepine, phenobarbital,
phenytoin, and ethosuximide, The included pa
tients were those who had been followed up at
least six months after the administration of the
last therapeutic modality for any types of
childhood epilepsy or epileptic syndrome. Ac-
cording fo the evidence-based guidelines of
our epilepsy center (Fig, 14, 1B), therapeutic
modalities such  as newly-developed AFEDs,
prednisolone, KD, epilepsy surgery, and VNS
were tried.

Newly-developed AEDs

approved In  our

A 13 A 2E 20099 —

country include topiramate, lamotrigine, vigaba-
trin, zonisamide, oxcarbazepine, and gabapen-
tine, and these were prescribed in addition to
conventional AEDs as indicated except {for
seven patients with Sturge-Weber syndrome,
brain twmnors, and hippocampal sclerosis, Viga
batrin and oxcarbazepine were also prescribed
as the first choice (vigabatrin for West sym-
drome and oxcarbazepine for localized epilep-
sies), with these patients being excluded from
the data of newly-developed AEDs. Among
intractable generalized epilepsies and epileptic
syndromes, cryptogenic patients with no evi-
dence of abnormal magnetic resonance imaging
(MRD findings or laboratory screenings for un-
derlving metabolic diseases were primarily giv-
en prednisolone at doses of 1 to 2 mg'kg/day
for six weeks followed by tapering over two
weeks,

The primary recommendation for sympto-
matic patients with destructive lesions or non-
localized malformations of cortical development
(MCDs) was KD. Eighty-seven patients were
treated with the Hopkins pr0t0c017), while the
remainder underwent a revised protocol with-
out initial fasting and fluid restriction. All the
patients received the classic KD with a lipid to
non-lipid ratio of 4: 1 Tn order to prevent var-
ious complications that have been reported in
conjunction with KD, multivitaming, calcium of
30 meg/ke/day, and vitamin D2 of 40 TU/kg/
day were given as supplements to the diet
throughout its course. L-Camitine of 66 mg/
kg/day was also added to the diets of 159 pa-
tients since 1998, AEDs except acetazolamide
were maintained at the same doses, although
the formulas were changed to contain as little
carbohydrate as possible.

For intractable localized epilepsies, surgical
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Intractable generalized epilepsy (GE)
and epileptic encephalopathy (GEE)
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Fig. 1. Therapeutic algorithms for intractable childhood epilepsy at
the epilepsy center of Sang-gyve Paik HospitaliND AED: newly de-
veloped antiepileptic drug, HT : prednisolone, KD : ketogenic diet, ES :
epilepsy surgery, VNS :vagus nerve stimulation, CC:corpus callosor

tomy, MTS:mesial temporal sclerosis,

SWs @ Sturge-Weber  syn-

drome, WS West svndrome, LGS Lennox~-Gastaut svndrome).

treatment was the primary recommendation in
patients with Sturge-Weber syndrome, brain
twmors, and hippocampal sclerosis. Epilepsy
surgery was also considered for West syn-
drome and Lennox-Gastaut syndrome (LGS)
with localized epileptic foci, but prednisolone
and/or KD were attempted initially in these
cases. Most parents, especially in the oriental
culture, resist neurosurgical therapy, and when

the parents indeed refused epilepsy surgery,

KD was tried first. VNS and palliative sur-
gery, including multiple subpial transection and
corpus calosotomy, were congldered as last
resorts,

The outcomes of individual therapeutic mo-
dalities were analyzed according to the seizure
diaries of the parents and medical records,
with omitted data recollected by telephone
mauiry, The SPSS (version 7.0) program for

statistical analyses was used for the two-tailed
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Student’s f-test and binary logistic regression
for the evaluation of the significance of differ-
ences of multiple variables about the responses
to and prognosis after the completion of the
KD, A P value <005 was regarded as statis-
tically significant.

Results

1. Patient characteristics

The 297 patients included 122 males and 175
fernales. Seizure onset ranged from one month
to 14 vears and 8 months {(meanzSD, 239+
336 months) and the duration of seizures from
eight months to 18 years and 11 months
(mean+SD, 6622425 months). Follow-ups in
all the cases were conducted for at least six
months  after the administration of the final
therapeutic modalities (Table 1). Classifications
of the epilepsies and epileptic syndromes are
presented in Table 1, with the most common
diagnoses bemg LGS (84 patients, 28.3%) and
West syndrome (24 patients, 8.1%).

Table 1. Patient Characteristics
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Underlying etiologies were identified through
extensive studies that included advanced neu-
roimaging, laboratory screening ftests for meta-
bolic diseases, and, if indicated, muscle biopsy
and enzyme analysis, One hundred patients
(3377%¢) with no evidence of underlying causes
were classified as the cryptogenic group, The
remaining patients had one or more possible
underlying causes of epilepsies, as presented in
Table 2.

The most common ftreatment modality, ap-
plied to 290 patients (97.6%) characterized by
intractable epilepsies, was newly-developed
AFEDs, including topiramate, lamotrigine, viga-
batrin, zonisamide, oxcarbazepine, gabapentine,
ITn a decreasing order of application, other
treatments included KD (162 patients, 54.5%),
preduisolone (138 patients, 46.1%), epilepsy sur-
gery (38 patients, 12.8%), and VNS (5 patients,

L7%) (Fig. LA, 1B).

Male : Female

Age at initial seizure
Duration of seizures
Follow-up duration”

Classification of epilepsies
West syndrome
Lennox-Gastaut syndrome
Severe mvoclonic epilepsy in infancy
Landau-Kleffner syndrome
Otzhara synedrome
Doose syndrome
Periodic spasm

Other non-specified epilepsies
Generalized seizures
Partial seizures

122:175
1 mo-14 vr-8 mo (mean=SD, 23.9433.6 mo)
8 mo-18 yr-11 mo (mean+SD, 63.2+42.5 mo)
6 mo-7 vr-4 mo (meanzSD, 4571226 mo)
No. of patients (%4)

7T (25.9)
84 (28.3)
21 07D
9 (30
4 (13
4 (13
1 (03

19 ( 5.3)
78 (28.2)

"Since the last therapeutic modality was applied
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Table 2. Classification according to Underlying
Etiologies

Table 3. Outcomes of Newly—Developed Anti—
Epileptic Drugs

Etinlogy No. of patients (%4)
Cryptogenic 100 € 33.7)
Symptomatic 157 { 66.3)
Destructive lesion 79 { 26.6)
Suspicious inherited 50 { 16.8)
metabolic disease
Mitochondrial cytopathy 11 ¢ 37
Malformations of cortical 48 { 16.2)
development
Genetic disorder T( 24
Tumor 20 0m
Total 297 {100.0)

2, Anti-epileptic drugs and prednisolone

37 out of 290 patients (12.8%) achieved com-
plete seizure control by the addition of newly-
developed AEDs to their primary conventional
medications for more than six months, How-
ever, only 20 patients (6.9%) maintained the
selzure—free state until the last follow-up date
(mean+SD, 28.2+190 months).
comes for the treatment with newly-developed
AEDs are presented in Table 3.

Among 138 patients who were prescribed

Seizure  out-

prednisolone, 58 patients {42.0%) were seizure
free while on the medication, but 41 of these
patients  showed relapse during tapering or
after the discontinuation of the drug., Only 17
{12.3%)
state until the last follow—up date (mean+3D,

patients maintained a  selzure—free

19.74£11.3 months). Selzure outcomes for the
prednisolone treatment are presented in Table
4,

3. Ketogenic diet

KD was applied to 162 patients (54.5%), re-
gardless of the types of epilepsies or thelr

etiologies, and was monitored over 12 months.

No. of patients (%&) 290/297 (97.8)

Seizure free for at 37 (125

least 6 months

Seizure free until last follow up 20 { 6.7

Follow up duration after 5-74 mo

seizure free state (mean+SD,

28.2+19.0 mo)
Epilepsy classification”

West syndrome 377 (3.9

Lennox-Gastaut syndrome /84 (8.3)

Doose syndrome 2/4 (50

Non-specified generalized 4/19 (21.1)
seizures

Non-specified partial seizures 4/78 (51D

"Of patients who showed seizure free until to
last follow up

The effects of KD on seizure frequency are
summarized in Table 5. At 12 months, 74 pa
tients (457%) remained on the diet, and &8
patients {(42.02¢) showed a selzure reduction of
50% or more, including 37 patients (22.8%¢)
who were seizure free. Looking at the specific
epilepsy classifications, two of the four pa-
tients with Landau-Kleffner syndrome showed
not only a seizure-free state, but also improve-
ment of expressive and receptive aphasia.

Omne particularly successful application of KD
occurred to a patlent with Landau-Kletfner
syndrome combined with mitochondrial com-
plex T defect (below one standard deviation of
the mean), who had never previously enjoyed
any seizure relief from newly-developed AEDs,
prednisclone, or intravenous immunoglobulin, In
this case, KD was cautiously tried with a mi-
tochondrial cocktail therapy that included CoQ-
10 of 5 mg/ke/day, L-Carnitine of 66 mg/ke/
day, rivoflavin of 5 mg/kg/day, and supple
mentary multivitamins. The patient exhibited a

seizure-free state and normal EEG  findings
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Table 4. Outcomes of Prednisclone Therapy
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Ne. of patients (%)

Age that predniselone was prescribed
Duration of follow up after discontinuation
Ne. of patients seizure free (%)

West syndrome

Lennox-Gastant syndrome
Landau-Kletfner syndrome

Severe myoclonic epilepsy in infancy
Deose syndrome

Early infantile epileptic encephalopathy
Periodic spasms

Non-specified generalize seizure
Non-specified partial seizure

138/297 (46.1
3 mo-18 vr-7 mo (mean*SD, 46.4+43.4 mo)
6-38 mo (meantSD, 19.7+11.3 mo}
17/58" /138% (12.3°/42.0" )
11/31/60 (18.3/61.7)
5/24/47 (106/51.1)
0/0/4
0/0/3
1/2/2 (50.0/100.0)
0/0/1
0/0/1
0/1/6 (0/16.7)
0/1/14 (0/7.1)

"No. of patients whoe maintained a seizure—free state after the discontinuation of prednisolone, ' No. of
seizure-free patients, TNo. of patients to whom prednisclone was prescribed

Table 5. Outcomes of Ketogenic Diet

Total (n=162} Maintenance {%¢)

Seizure—free (26}

FH0% (%) <50% (%)

3 months 142 (8771
6 months 111 (685
12 meonths 74 (457)

54 (33.3) 45 (27.3) 43 (265
48 (29.6) 44 (27.2) 19 (117
37 (223 31 (19.2) 5 (37

Table 6. Outcomes of Ketogenic Diet according to Classification of Epilepsies at 12 Months

Total no. (%6

Maintenance (%)

Seizure-free (%) >E0% (%4) <B0% (%6)

Total 162 74/182 (457
WS 28/162 (17.3) 7/28 (25.0)
LGS 57/182 (35.2) 27/57 (474
SMET 147162 (36) 10/14 (71.4)
LEKS 4/162 (2.5 2/4 (500
EIEE 2/162 (1.2 0

Gen. seizure’ 8/162 (4.9 6/8 (750)
Part. seizure’ 48/162 (30.2) 22/49 (44.9)

37/162 (228 317182 (18.2)  &162 (3.7)
6/28 (314 1/28 -
18/57 (31.6) 7/57 {123} 2/57 (35
/14 (7.1 9/14 (64.3 -
2/4 (50.0) - -
I8 (375 38 (375 -
7/49 (14.3) 11/49 {22.4) 4/49 (3.2)

"Non-specified seizures, WS : West syndrome, LGS : Lennox-Gastaut syndrome, SMEI: severe myo-
clonic epilepsy in infancy, LKS:Landan-Kleffner syndrome, EIEE: early infantile epileptic encepha-

lopathy

within one week and continued as such after
the completion of the diet only with the mito-
chondrial cocktall therapy alone, In West syn-
drome and LGS, about 30% of the patients
maintained the KD and a seizure—free state,

Outcomes  according to the classification of

epilepsies are summarized in Table 6.

Of 88 patients who discontinued the KD
within 12 months, 37 patients could not main-
tain the diet in spite of a 50% or more reduc-
tion in seizure frequency. These 37 patients

were divided into three groups:13 patients
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who were infolerant to the diet, 19 patients
who suffered from the complications, including
four patients who died during the KD, and
five patients who were dropped out. The com-
plications which affected the above 19 patients
were as follows :seven patlents experienced
gastrointestinal disturbances such as vomiting,
diarrhea, and constipation; seven patients were
struck by serious nfectious diseases; one pa-
tient had persistent hypomagnesemia and teta-
ny; and four patients died while on the KD.
These deaths were due fto cardiomyopathy
with underlying pyruvate dehydrogenase defi-
ciency in one patient, lipoid aspiration pneua-
monia with a prior history of perinatal hypoxic
brain insult, possibly combined with gastroeso-
phageal reflux, in the second patients, and
serious  infectious illnesses Including hypoxic
brain insults due to meconium aspiration syn-
drome in the third patient and previous en-
cephalitis in the last patient. Lipold pneumonia
and serious infectious illnesses occurred within
two months after initiating the KD in three
patients.

During the follow-up period (meant5D, 36.4
1227 months), 47 patients (29.0%) maintained

or completed the diet. Of 25 patients (15.4%)
who maintained the diet, 22 patients showed a
reduction of 50% or more in seizure frequency,
including 14 patients who were completely sei-
zure free, Twenty of the 32 patients who com-
pleted the diet were in a seizure—free state at
the time of the completion. During the follow-
(mean=S0D, 23.6+22.8

months) seven patients showed relapse within

up period, however,
12 months and one patient relapsed 20 months
after the completion of the diet. The KD group
was subdivided into favorable and unfavorable,
with the former being defined by a reduction
in seizure frequency of more than 50% while
mamntaining the KD for over 12 months (n=65),
and the latter characterized by less than 50%
reduction in seizure frequency and less than 12
months on the diet (n=38). No statistically sig-
nificant differences on the variables such as
the classification of focalQ00000 or generalized
seizures, age, or underlying etiologies could be
identified between the favorable and unfavor-
able groups, although the prognosis after the
completion of the diet was weakly related to
the classification (P=0.05) and underlving eti-
ologies (P=0.051) (Table 7).

Table 7. Comparison between Favorable and Unfavorable, or Non—relapsed and Relapsed Groups

Favorable group Unfaverahle group p-value
{(Non-relapsed group} (relapsed group) {p~value}
Number of patients 65 (23 59 (%) -
Duration of KD (mo) 229, SD=79 (19.1, SD+17.5) 4.5, SD=2.7 (175, SD=16.0)  0.00 {0.58)
(Follow up duration, mo}
Cryptogenic ! Symptomatic 2540 (10:13) 26:33 (1:7D 049 {0.051)
Age at initiation of KD
<2 vears 11 (5 18 {2) 049 {0.83)
2-5 years 38 (14 31 B 0.29 (0.55)
7-11 years 11 ¢ D 8 0.75 {0.96)
=12 vears 5{D 4 0.39 (0.97)
Generalized ! Partial seizure 35:30 (18:5) 29:30 44D 045 (0.05

KD : ketogenic diet
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4, Epilepsy surgery and Vagus nerve
stimulation

Epilepsy surgery was executed in eight pa-
tients who were diagnosed as temporal lobe
epilepsies, including four patients with dual
pathology of mesial origin, as well as 30 pa
tlents with extratemporal lobe epilepsies that
included various types of epilepsies and etiol-
ogies as swrmmarized in Table 8 The mean
follow-up period after surgical intervention
was 2 vears and 9 months for extratemporal
lobe epilepsies and 4 vears and 1 month for
temporal lobe epilepsies. Surgery revealed the
following : Engel class I in 19 of 30 patients
(63.3%) with extratemporal lobe epilepsies, six
of elght patients (75%) with temporal lobe
epilepsies, Engel class I or 0 in 21 patients
(70%) with extratemporal lobe epilepsies and
all the patients with temporal lobe epilepsies
{Table 8).

In eight patients with MCDs (six of cortical
dysplasia, one of tuberous sclerosis, one of he-
the KD had been tried

previously, Overall, the KD was attempted in

mimegalencephaly),

Table 8. Outcomes of Epilepsy Surgery

A 13 A 2E 20099 —

20 patients with MCDs (15 of cortical dys-
plasia, two of hemimegalencephaly, one of lis-
sencephaly, one of schizencephaly, and one of
tuber), which resulted in 13 refractory patients
and seven patients with favorable outcomes
(including six patients who were seizure free).
However, two of the three patients who com-
pleted the diet and one of the four patients
who maintamed the diet for longer than 12
months showed relapse. For these patients, re-
sective surgery was the next course of action.
The surgical oufcomes of the eight MCD pa-
tients previously treated with the KD ranged
from Engel class I in three patients and to
class I in two patients to class IV in three
patients.

VNS was set up in five patients, including
two patients with LGS, one patient with ge-
lastic seizures due to hypothalamic hamartoma,
and two patients with non-specified partial
seizures. All the patients were monitored for
12 months following the treatment. Only two
patients, including one with LGS and one with
cryptogenic partial seizures, obtained a seizure

reduction of more than 50% with over three

Classifications No. of patients {No., pathology) Outcomes”™ (No.)
Temporal lobe epilepsy 3
4 (3, HS+CD; 1, HS+CD-+DNET) I i

4 (2, CD; 1, CD+ODG; 1, old infarction) T2, T (2
Extra-temporal lobe epilepsy 30
West syndrome 5 (3 TS; 2, CD» I (5
Lemnox-Gastaut syndrome 8 {5 CD; 1, CD+HIE) T(2), I <L), IV (5
Landau-Kleffner syndrome 2 {1, IV (L
Sturge-Weber syndrome 2 I(2
Rassmussen encephalitis 1 Vegetative state

Nonspecified partial seizures

12 {11, CD; 1, HIE)

T ¢10), T (L, I (1

"Engel classification, HS : hippocampal sclerosis, CD: cortical dysplasia, DNET : dysembryoplastic neuro-
epithelial tumor, ODG: oligodendroglioma, TS :tuberous sclerosis, HIE : hypoxic ischemic encephalop-

athy
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months of VNS therapy.
Discussion

Despite recent advances in AEDs, up to 30
% of childhood epilepsy patients show intrac-

tability to appropriate AED therapiess‘ &

In a
study of newly-diagnosed patients, 47% were
seizure-free with the first AED, 13% after the
second drug, and 1% after the third drugm). In
our epilepsy center, we found only 37 patients
(12.8%) who showed a seizure-free state for
more than 6 months with AED treatment.
Moreover, only 20 patients (6.9%) maintained a
selzure—free state until the last follow up
(mean+5D, 282+19.0), but even then nobody
was sure of the long-term results, Further-
more, most pediatric patients with Intractable
epilepsies also have co-morbidities such as
mental retardation or developmental delay™.
Overuses of newly-developed AEDs can fur-
ther hinder developmental progress, so that
prolonged additional refrial of newly-developed
AEDs is not recommended.

Although the mechanisms of action remain
to be identified, steroids have been shown clin-
ically effective In treating wvarious Intractable
epilepsies and epileptic syndromes such as
West  syndrome, LGS unrelated fo  seizure
types, and Landau-Kleffner syndrome, especial-
ly in cryptogenic patientsm. In our country,
ACTH is not manufactured, and prednisolone
has typically been prescribed in cases of West
LGS, Landau-Kleffner

and other unspecified seizures, especially  for

syndrome, syndrome,
cryptogenic patients,

Prednisolone is usually accompanied by sev-
eral dangerous adverse effectslz), so that it

was prescribed for at most elght weeks and

then tapered over four weeks. Fifty-eight out
of 138 patients {42.0%) who tried prednisolone
became seizure free while on the medication.
This can be compared to the initial oufcomes
of newly-developed AEDs:125% of the pa
tients the seizure free. Only 17 patients (12.3
26), including 11 with West syndrome, five
with LGS, and one with Doose syndrome, re-
tained the benefits after ceasing the predni-
solone regimen.

Snead et al'? reported that prednisolone
was not effective in any types of seizures, but
Sinclair™® recently reported that among 28 chil-
dren aged 18 months to 10 vears, 13 patients
(46%) hbecame seizure free on prednisolone.
Sinclalr  further concluded  that prednisolone
was the most effective treatment for children,
especially in the absence of selzures and LGS,
The follow-up period in that study ranged
from one to five vears. In our patients, the
initial responses during prednisolone adminis-
tration were similar to the outcomes of the
previous reports, vet a majority of our patients
relapsed during follow ups (meantSD, 197+
11.3 months).

The ketogenic diet (KID) was first reported

¥ in the 1920s as producing similar

by Geyelin
biochemical changes as does starvation. The
KD recently gained spotlights as a treatment
for intractable epilepsy, especially in cln’ldrenﬂ,
and the anti-epileptic efficacy of the KD has
been reported in many studies™ ¥ In the pres-
ent study, 74 of 162 patients (45.7%) who had
been followed for over 12 months after the
initiation of the diet remained on the diet at 12
months, 42.0% (68/162) with a reduction of
seizure frequency greater than half, and 22.8%
(37/182, included in the above 42.0%) with

complete cessation of seizures. This result is
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concordant with previous reportsw’lg).

No statistically significant variables that
would have influenced the outcomes of the KD
could be identified, with the statistical analysis
performed for age, etiology, and the classi-
fication of epilepsies as focal or generalized,
Nevertheless, only one of the 14 patients with
severe myoclonic epilepsies in infancy could be
completely controlled by the KD, while the
remaining patients showed convulsive selzures,
particularly when in a state of febrile illness.
Three patients with early infantile epileptic
encephalopathy were not controlled by the KD.

Fifteen patients were forced to stop the KD
because of various serious complications, Un-
fortunately, additional four patients died while
on the KD, the details of which are explained
previously™. Most of the complications of the
KD are transient and can be managed easily
with wvarious congervative treatments. Life-
threatening complications do  arise, however,
and should obviously be monitored closely
during follow-up. Finally, of 32 patients (19.8
263 who successfully completed the KD, re-
lapse during the follow-up period was ob-
served in eight. In general, relapsed patients
had more symptomatic etiologies, while the
group of non-relapsed patients had a higher
(P=0.051 and

0.050), There was no statistical significance

ratio of generalized seizures

here, though, and further studies will be re
quired to draw meaningful conclusions.

The finding that KD can be successfully
emploved in an Asian population, whose cus-
tomary diets contain substantially less fat than
traditional Western ones, is the evidence of the
broad applicability of the KD. In an effort to
improve the tolerability of and thus compliance

of the KD, we have revised the initial non-
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fasting ketogenic diet (NFKID) such that fluid
restriction is not demanded. Half of the pa-
tients who ftried the KD treatment began with
the revised protocol. Indeed, the authors have
reported

benefits from NEFKD insofar as improving tol-

already  observed and significant
erability and reducing the incidence of acute
dehydration without significant differences in
duration taken to the onset of strong ketosis
or efficacy for seizure remission™,

It is worth noting that the KD has been
successfully employed in patients with Lan-
dau-Kleffner syndrome combined with an oxi-
dative phosphoryvlation disorder, such as mito-
chondrial complex T deficlency, despite the
metabolic burden presented by the K™, One
recent report suggests that the KD could also
be tried preferentially in selected candidates
who are otherwise being considered for callo-
sotomy, non-lesional resections, or extratempo-
ral resections™. As of vet, no consensus has
been reached as to whether the KD could be
applied to patients with MCDs, In our study,
20 patients with MCDs attempted to follow the
KID; two patients successfully continued the di-
et, and only one patient maintained a seizure-
free state after the completion of the diet.
Additionally, the surgical outcomes of eight
patients who had previously tried the KD were
less than favorable, These unfavorable results
might be attributable to somewhat ill-defined
diffuse MCD lesions of these patients, but this
cammot be stated with confidence. We can con-
clusively state, however, that the KD repres-
ents a viable option that should be considered
for patients who are either very voung infants
facing a high risk of surgical intervention or
have ill-defined, or non-localized lesions. Fur-

ther studies are urgently needed on this topic.
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The association of infractable childhood epi-
lepsy with cortical pathology is important
because focal surgical resection can at times
lead to a complete remission and developmen-
tal recovery in medically-intractable cases™.
And advances in diagnostic tools and tech-
niques, mcluding MRI and functional neuro
imaging, make it feasible to diagnose the un-
derling cortical pathologyzs’ = Herein, epilepsy
surgery was undergone in cases of absolutely
well-localized seizures as well as in patients
for whom the efficacy of epilepsy surgery has
already been demonstrated (Sturge-Weber syn-
drome, mesial temporal lobe epilepsy, and tu-
mors) without any attempts of other thera-
peutic modalities. Surgery was also used for a
portion of the localized epilepsies that were not
relieved by prednisolone or the KD. The most
common etiology  of refractory epilepsy was
MCDs on extratemporal regionsm. Through
surgical intervention, 19 patients {(63.3%) with
extraternporal lobe epilepsies and six patients
(75%) with temporal lobe epilepsies were clas-
sified as Engel class . While the number of
the pafients comprising our data set was rela-
tively small, our results were similar to those
in other reports” ="

VNS therapy appears to be successful re-
gardless of selzure type or cause, with an im-
provement in seizure control increasing over
time in both the pediatric and adult populations
¥ The non-pharmacologic aspects of the ther-
apy make it particularly attractive for use in
this population, especially in pediatric cases
concomitant with mental retardation and de-
laved development, who otherwise experience
unique side effects and cognitive impairments
associated with anti-epileptic dmgSS). Recent

data from Helmers et al™ on the efficacy of

VNS therapy in children indicate that 30% of
patients obtained more than a 75% decrease in
seizure frequency at six months after VNS im-
i reported that 45%

of patients achieved greater than 50% seizure

plantation. Muwphy et al.

reduction. Medical msurance in South Korea
typically did not cover VNS therapy, rendering
it too expensive to use pervasively and al-
lowing us to apply it only to five patients.
Only two patients showed more than 50% de-
crease in seizure frequency at three months
and more than 75% decrease at 12 months.
We conclude that considerable controls over
intractable childhood epilepsies can be attained
through various therapeutic modalities, espe-
cially the KD mnd epilepsy surgery when the
epileptic focus is well-localized. Meanwhile, our
results Indicate that prednisolone, a more tradi-
tional therapy, leads to somewhat more fre
quent relapses and that newly-developed AEDs
present only limited controls of intractable

childhood epilepsy.

Abstract

Purpose : This study sought to evaluate the
clinical outcomes of various therapeutic modali-
ties, including newly-developed anti-epileptic
{AEDs),
(KID)) epilepsy surgery, and vagus nerve stimu-
lation (VNS), in treating intractable childhood
epilepsy.

Methods : Data of refractory epilepsy pa-
tents (n=297) treated from July 1995 through
April 2003 at the epilepsy center of Sanggyve

drugs prednisolone, ketogenic  diet

Palk Hospital were retrospectively analyzed.
Results : Newlyv-developed AEDs were pri-

marily prescribed to 290 patients, although

only 20 patients {6.9%) maintained a selzure-
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free state. Of 138 patients for whom predni-
solone was prescribed, 58 patients (42.0%)
showed complete seizure controls while 41 pa-
tients experienced relapse. KD was attempted
and evaluated at 12 months in 162 patients, at
which time 74 (45.7%) remained on the diet
and 68 (42.0%) showed selzure reduction of
greater than 50%, including 37 (22.8%) who
were completely seizure free. Epilepsy surgery
was undergone in 38 patients, and Engel class
I was identified in 25 (65.8%) patients. VN3
was administered to five patients, only two of
whom obtained a seizure reduction of more
than 50%.

Results : Taken together,

suggest that considerable controls over intrac-

these findings

table childhood epilepsy can be gained through
KD and epilepsy surgery, whereas prednisolone
treatment leads to somewhat more frequent re-
lapses, and newly-developed AEDs are com-
paratively limited in their controls of refractory

epilepsy.
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