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Abstract
Purpose The use of electrocorticographically (ECoG)guided cortical resection in children with lesional epilepsy
is controversial. Given the important developmental issues
associated with recurrent childhood seizures, sustained
seizure control is a key therapeutic goal. We therefore
evaluated the effect of the decision to perform lesionectomy
or ECoG-guided cortical resection on seizure outcome and
surgical morbidity in the pediatric population.
Methods We retrospectively analyzed seizure outcomes in
67 patients between the ages of 3 months and 16 years who
underwent surgery for lesional epilepsy at British Columbia
Children’s Hospital. Thirty-four patients underwent ECoG,
and 33 patients had lesionectomy without ECoG.
Results One year post-operatively, 80% of patients who had
ECoG-guided cortical resection or lesionectomy were
seizure free. However, there was a trend toward improved
seizure freedom in patients who had ECoG at most recent
follow-up (79% patients with ECoG seizure free, vs. 61%
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with lesionectomy only; mean follow-up time 5.8 year, P=
0.078). There was no increase in neurological morbidity in
patients who had ECoG-guided cortical resection, and these
patients were less likely to experience repeat epilepsy
surgery.
Conclusions Overall, using ECoG to guide additional
cortical resection may lead to more robust seizure freedom
in children with lesional epilepsy without increasing their
risk of surgical morbidity.
Keywords Brain tumors . Child . Electroencephalography .
Epilepsies, partial/diagnosis/*surgery . Post-operative
complications . Treatment outcome

Introduction
Epilepsy is a common condition potentially associated with
a wide range of developmental, cognitive, behavioral, and
psychiatric issues in children [10, 17]. For seizures arising
secondary to a focal cortical lesion, surgical resection is
effective in improving seizure control and developmental
outcomes [20, 22, 56]. In the presence of discrete cortical
lesions, including vascular malformations and low-grade
tumors, significant debate exists as to the involvement of
perilesional tissue in the origin of epileptogenicity [4, 13,
55]. Consequently, the extent of surgical resection required
to attain optimal seizure outcomes is also unclear. Simple
lesionectomy achieves short-term seizure freedom rates of
61% to 87% in the pediatric population [11, 23, 33, 35, 40].
However, there is mounting evidence to suggest that
patients may experience a better seizure outcome when
electrocorticography (ECoG) is used to guide additional
resection of epileptically active perilesional tissue [14, 25,
31, 35, 37, 44, 50].
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Surgical morbidity and seizure recurrence also affect the
post-operative clinical course of these patients. The initial
decision to perform ECoG-guided cortical resection or
simple lesionectomy may substantially influence these
elements of the clinical course. Whereas some authors
advocate for initial lesionectomy, with subsequent ECoGguided cortical resection only if seizures are not adequately
controlled, others endeavor to minimize the number of
surgeries by performing ECoG-guided cortical resection
with the first epilepsy surgery [7, 12, 21, 33, 34, 50]. Few
studies have specifically addressed these issues in children.
The aim of the current study was to evaluate the seizure
outcome of pediatric patients following lesionectomy, with
or without ECoG-guided cortical resection, as the initial
treatment for poorly controlled lesional epilepsy. We
specifically examine durability of post-operative seizure
freedom and surgical morbidity to provide information that
could guide clinical and operative decision-making in this
patient population.

Methods
We retrospectively reviewed the medical records of
pediatric patients who underwent surgery for lesional
epilepsy between 1984 and 2008 at British Columbia
Children’s Hospital (BCCH), Vancouver, Canada. Ethical
approval for this research was obtained from the
University of British Columbia/Children and Women’s
Health Centre of British Columbia Research Ethics
Board. Patients were included in the study if they had
recurrent seizures attributable to a discrete lesion on
neuroimaging (computed tomography (CT) or magnetic
resonance imaging (MRI)), had tried at least one
antiepileptic medication prior to surgery, and had surgical
lesionectomy with or without ECoG-guided cortical
resection. Patients with a single seizure secondary to a
lesion were not included. All patients had a follow-up of
at least 1 year. Patients were excluded if their epilepsy
was caused by mesial temporal lobe sclerosis, diffuse
hemispheric disorders, or malformations of cortical
development. However, patients who had elements of
focal cortical dysplasia on neuropathological examination
in addition to a tumor were not excluded from this study.
Pre-operative evaluation
During the study period, patients with epileptogenic lesions
potentially amenable to surgical resection were identified
by an epileptologist or one of several pediatric neurosurgeons. Surgical candidacy was determined after detailed
assessment coordinated through the Epilepsy Clinic at
BCCH. Patients underwent history and neurologic exam,
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neuroimaging, electrophysiologic recordings, and neuropsychological evaluation. The decision to use ECoG in any
individual patient was multifactorial and was influenced by
practice patterns of the epileptologist and/or neurosurgeon
involved. No consistent clinical factors guided the decision
to use ECoG, as subsequently demonstrated by the
equivalency of clinical characteristics between patients
who underwent lesionectomy and those who underwent
ECoG-guided cortical resection. Furthermore, recruitment
to the lesionectomy and ECoG-guided cortical resection
groups was similar over the entire study period.
In patients where the lesion was located adjacent to
eloquent cortex, functional MRI was performed in the more
recent years of the study period to assess language and
motor function.
Surgical procedure
All surgeries were performed under general anesthesia.
Patients were divided into surgical groups based on whether
ECoG was performed during the operative procedure. If
ECoG was not used, the operative procedure consisted of a
simple lesionectomy. When ECoG was used, the operative
procedure consisted of simple lesionectomy with or without
additional cortical resection beyond the lesion based on
ECoG findings and proximity to eloquent cortex. When
appropriate, functional mapping was used to localize
eloquent cortex.
Subdural grids or strips were placed depending on the
operative exposure and recording was performed for a
maximum of 20 min. ECoG was considered positive if
interictal spikes or electrical seizures were recorded in
proximity to the lesion. Rare spikes (generally less than one
spike in 5 min) or background slowing were not used as
indication for further resection. Post-resection ECoG was
not performed if the pre-resection ECoG was quiescent. All
resection specimens were examined by a neuropathologist
to establish histopathologic diagnosis.
Post-operative evaluation
Post-operatively, patients underwent neuroimaging (MRI)
to examine the extent of surgical resection and were
followed regularly in the Epilepsy Clinic. Patients who
had not been seen in clinic for longer than 1 year were
contacted by their epileptologist or nurse clinician to
ascertain the most recent seizure outcome. Seizure outcome
was assessed by an epileptologist based on the Engel
classification system and reported at 1 year post-operatively
and at most recent follow-up for each patient. In this study,
we recorded seizure freedom rates; all Engel classification
ratings except for class Ia or Ib were considered treatment
failures.
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Data recording and statistical analysis
Data collected from medical records included patient
gender, age at onset of epilepsy, age at surgery, duration
and type of seizures, location of lesion (based on neuroimaging), histopathologic diagnosis, surgical complications,
ECoG findings, and seizure outcome.
A comparative table was created to examine baseline
patient characteristics. Outcome measures of seizure freedom
were statistically analyzed using one-sided Fisher’s exact
tests. A Kaplan–Meier survival analysis of seizure outcome
with log rank (Mantel–Cox) testing was also performed.
Correlation of pre-operative patient characteristics with
seizure outcome was investigated using logistic regression.
Statistical significance was considered to be P<0.05.

Results
Patient population
Data from 67 pediatric patients with poorly controlled
lesional epilepsy was analyzed. Thirty-three patients underwent lesionectomy and 34 patients had ECoG-guided
cortical resection as the initial operative intervention.
Characteristics of the patient population are detailed in
Table 1. Importantly, there were no substantial differences
between patients in the lesionectomy or ECoG-guided
cortical resection groups based on age at seizure onset,
duration of epilepsy prior to surgery, lesion location
(temporal or extratemporal), lesion type (tumor or vascular
malformation), seizure type, and seizure frequency. Results
of logistic regression modeling demonstrated that patient
clinical characteristics did not significantly predict seizure
outcome at either 1 year or most recent follow-up. This
analysis suggests that patients in the lesionectomy and
ECoG-guided cortical resection groups were clinically
comparable, and key baseline clinical characteristics did
not significantly contribute to outcome.
Patients ranged in age from 3 months to 16 years. The
vast majority of patients in each group had tumors: 28 in
the ECoG group and 26 in the lesionectomy group. Four
patients in each group were found to have elements of
cortical dysplasia in addition to their primary lesion on
histopathologic examination of the resection specimen. All
patients except for two had complete lesion resection
confirmed by neuroimaging (CT, MRI, or both as appropriate). In these two cases, partial resection was performed
due to proximity to eloquent cortex. When ECoG was
performed, additional resection of epileptically active
cortex occurred in 60% of surgeries. Reasons for lack of
additional cortical resection despite use of ECoG included
lack of interictal spikes/electrical seizures or proximity to
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eloquent cortex. Post-resection ECoG was negative in 15
out of 17 surgeries in which it was performed.
Seizure outcome and recurrence
We examined seizure outcome at 1 year after the initial
epilepsy surgery and also at most recent follow-up, prior to
any additional operative intervention, for each patient. Of
the 34 patients who underwent ECoG-guided cortical
resection, 27 were seizure free 1 year post-operatively
(79%), compared with 25 out of 33 (76%) who underwent
simple lesionectomy. Statistical testing revealed no significant difference in seizure freedom between groups at this
time point (odds ratio (OR)=1.2; confidence interval (CI)=
0.39–3.9; P=0.47). However, there was a trend toward a
higher rate of seizure freedom in patients who had ECoGguided cortical resection at the most recent follow-up prior
to additional operative intervention (Fig. 1; 79% seizure
free in the ECoG-guided cortical resection group compared
with 61% in the simple lesionectomy group; OR=2.5; CI=
0.85–7.4; P=0.078).
To further investigate this increased rate of seizure
freedom over time in patients with initial ECoG-guided
cortical resection compared to those with simple lesionectomy, we performed a Kaplan–Meier survival analysis. A
trend toward increased durability of seizure freedom was
demonstrated for the patients with initial ECoG-guided
cortical resection, although this was not statistically
significant (Fig. 2a; P=0.089). Specifically, 24% (n=8) of
patients who had lesionectomy as the initial surgery
experienced seizure recurrence, compared with 9% (n=3)
in those who underwent ECoG-guided cortical resection
(Fig. 2b). Nine percent of patients in both groups never
attained seizure freedom at any time, potentially reflecting a
component of our overall patient population with difficult
to control seizures despite attempts at pharmacologic and
surgical management.
Thirteen patients out of our total patient population went
on to have further operative interventions, primarily due to
seizure recurrence. Two patients with initial lesionectomy
underwent a second surgery for tumor recurrence and one
patient with initial ECoG-guided cortical resection underwent a second surgery for both tumor and seizure
recurrence. We decided to investigate the seizure outcomes
at most recent follow-up including these additional surgeries. The three patients in the ECoG group who went on to
have second surgeries had repeat ECoG-guided cortical
resection. Of the patients in the lesionectomy group who
had second surgeries, six had ECoG with this subsequent
operative intervention and four had repeat lesionectomy
(Fig. 3a). Patients were analyzed in groups according to
their initial operative intervention. The seizure freedom rate
in the patients with initial ECoG-guided cortical resection
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Table 1 Characteristics of children undergoing surgery for
lesional epilepsy

% patients seizure free

DNET dysembryoplastic neuroepithelial tumor, AVM arteriovenous malformation, CD cortical
dysplasia

100
90
80
70
60
50
40
30
20
10
0

ECoG

Lesionectomy

Number of patients
Males
Age at surgery (years)
Duration of epilepsy (years)
Post-op follow-up (years)
Location
Temporal
Frontal
Occipital
Parietal
Lesion type
Ganglioglioma
Astrocytoma
Cavernoma
DNET

34
21
Mean, 9.53; med, 10.71
Mean, 3.50; med, 2.42
Mean, 5.64; med, 4.75

33
18
Mean, 8.75; med, 7.92
Mean, 1.91; med, 0.753
Mean, 6.96; med, 5.00

22
8
2
2

17
11
2
3

18
1
2
7

15
6
5
4

AVM
Hamartoma
Meningiomatosis
Oligodendroglioma
Cysticercosis
Neurocytoma
Dysplastic cyst
Elements of CD
Seizure type
Partial
Secondary generalization
Seizure frequency
>/= 1/day
<1/day
Focal neurological signs

1
1
1
0
1
1
1
4

1
1
0
1
0
0
0
4

25
9

22
11

22
12
9

18
15
4

ECoG
Lesionectomy

1 year follow up

most recent follow up

Fig. 1 Percentage of patients who are seizure free at 1 year postoperative follow-up and most recent follow-up after ECoG-guided
cortical resection or lesionectomy (prior to any repeat surgeries).
There is a trend toward a greater percentage of seizure freedom in
patients with ECoG-guided cortical resection (P=0.078)

was 82%, compared with 73% in patients with initial
lesionectomy (Fig. 3b; OR=1.75; CI=0.54–5.6; P=0.26;
mean follow-up time 6.3 years including repeat surgeries).
Patients who were seizure free 1 year post-operatively
were encouraged to attempt taper of antiepileptic medications, with the exception of children in whom focal cortical
dysplasia was demonstrated on pathological examination,
or children who had repeat epilepsy surgery. At the time of
last follow-up, after all operative interventions, a similar
proportion of patients with initial ECoG-guided cortical
resection or initial lesionectomy remained on antiepileptic
drugs (32% in the ECoG-guided cortical resection group vs.
36% in the lesionectomy group). Furthermore, 9% of
patients in the ECoG-guided cortical resection group and
12% of patients in the lesionectomy group remained on
more than one antiepileptic drug. The majority of patients
were therefore able to discontinue antiepileptic therapy
post-operatively, although not all patients who were seizure
free attempted wean of antiepileptic drugs.
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a
% patients with >1 surgery

1.0
0.8
0.6

0.2

Lesionectomy
ECoG
censored

25
20
15
10
5
0

5

ECoG
(n = 3)

Lesionectomy
(n = 10)

b

0.0
0

10

15

20

Years to failure of Engel class I

b
30
ECoG

100
90
80
70
60
50
40
30
20
10
0
ECoG

25
Lesionectomy

% patients

30

0.4

% patients seizure free

Proportion of patients seizure free

a

Lesionectomy

Fig. 3 Seizure freedom and multiple surgeries. a Patients with initial
lesionectomy experienced more repeat surgeries compared to those
with initial ECoG-guided cortical resection. b Percentage of patients
who are seizure free at most recent follow-up after initial ECoGguided cortical resection or lesionectomy (including repeat surgeries).
There is no significant difference in seizure outcome identified
between the groups

20
15
10
5
0
No Seizure Freedom

Seizure Recurrence

Fig. 2 Durability of seizure freedom and seizure recurrence in
patients with initial ECoG-guided cortical resection or lesionectomy.
a Kaplan–Meier plot showing seizure-free status with respect to time
in years. Time to failure of Engel class I was reported as the first
seizure recurrence for each patient. Patients who never achieved
seizure freedom were reported as Engel class I failure at 3 months
after the initial surgical intervention. There is a trend toward greater
sustainability of seizure freedom in patients with initial ECoG-guided
cortical resection. b Similar proportions of patients with initial ECoGguided cortical resection or lesionectomy never experience seizure
freedom. A greater percentage of patients who had initial lesionectomy experience seizure recurrence compared to those with initial
ECoG-guided cortical resection

Surgical morbidity
In order to compare the morbidity associated with lesionectomy and ECoG-guided cortical resection, we reviewed
all surgical complications resulting from the total 80
surgeries performed on our patient population (Table 2).
Surgical complications occurred in six surgeries (14%)
when ECoG was performed, and in seven surgeries (19%)
when lesionectomy was performed. One of each type of
operative procedure resulted in more than one complication
as a result of a single surgery, in both cases consisting of a
transient speech apraxia combined with extremity or facial
weakness.

The type of surgical complications experienced in each
patient group was similar. Whereas visual field defects were
generally permanent, weakness (facial or extremity) was
either transient or resulted in mild functional impairment.
Speech apraxia was also transient. Two patients who
underwent ECoG-guided cortical resection had aseptic
meningitis that was successfully treated with steroids. One
patient who had lesionectomy experienced a CSF leak that
did not require operative intervention. Overall, 7% of
patients experienced permanent post-operative deficits.
We also examined the number of surgeries and surgical
morbidity each patient underwent based on their initial
operative intervention. The rate of second surgery in
patients who had lesionectomy as the first operative
intervention was approximately three times higher compared with those who had initial ECoG-guided cortical
resection (Fig. 3a: 9% in the ECoG group vs. 30% in the
lesionectomy group). Of the patients who had surgical
complications resulting from the initial surgery, none
experienced additional morbidity if they went on to have
further operative intervention.
Pre-operative variables
We performed a logistic regression analysis to identify
whether several pre-operative variables affected seizure
outcome in our population (Table 3). None of these
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Table 2 Surgical complications
related to ECoG-guided cortical
resection and lesionectomy
Total number of surgeries with complications
% surgeries with complications
Complication type
Single extremity weakness
Hemiparesis
Facial weakness
Speech apraxia
Visual field defect
CSF leak
Aseptic meningitis
Intraoperative burn
>1 complication/surgery

variables (including duration of epilepsy before surgery,
lesion location, and seizure type) were found to statistically
predict to seizure outcome at 1 year or most recent followup (correlation coefficient=0.032 at 1 year, 0.049 at most
recent follow-up). The levels of each variable are stated as
(first vs. second), so the odds ratio of the binary variables
can be interpreted as the odds of seizure freedom of the first
level to the second level.

Discussion
Despite their association, the pathophysiology of epilepsy secondary to focal cortical lesions is multifactorial
and not well understood. Perilesional alterations in
cortical physiology could predispose to seizure activity
[26, 57], suggesting that optimal surgical outcome may be
obtained if both the lesion and surrounding pathologic
tissue are resected. ECoG-guided cortical resection provides a way to identify cortical tissue that has abnormal
electric activity, although the precise relationship of this
activity to epileptic potential continues to be unclear
[1–3]. Correspondingly, the use of ECoG to guide
additional cortical resection in pediatric patients undergoing surgery for excision of radiographically well-defined
lesions is controversial. Although studies indicate relatively good seizure freedom rates after both lesionectomy
and ECoG-guided cortical resection, very little data exists
about how the decision to perform either of these
procedures as the initial operative intervention affects the
extended clinical course. Our results demonstrate that
there is a trend toward not only better seizure outcome in
patients who undergo initial ECoG-guided cortical resection, but that these patients experience less chance of
seizure recurrence and fewer epilepsy surgeries without
any additional surgical morbidity.

ECoG

Lesionectomy

6
14

7
19

1
2
0
1
1
0
2
0
1

1
1
1
1
2
1
0
1
1

Patient demographics
Low-grade tumors (particularly ganglioglioma and astrocytoma) were more common than vascular malformations in
our patient population, in agreement with other studies of
lesional epilepsy in children [39, 54]. Although we
excluded patients with lesions due to primary cortical
dysplasia, eight out of 67 resections were found to contain
elements of cortical dysplasia on histopathologic examination. Cortical dysplasia is frequently associated with
dysembryoplastic neuroepithelial tumors and ganglioglioma
[9, 45, 51], and in this study all patient with elements of
cortical dysplasia had a pathologic diagnosis of ganglioglioma. Due to the relatively low incidence of cortical
dysplasia in our population, it is not possible to determine
in this study whether the presence of cortical dysplasia
predicts seizure outcome.
Seizure outcome
The decision to pursue ECoG at our institution was
multifactorial during the study period, and no specific
clinical guidelines were employed to determine which
patients received initial lesionectomy or ECoG-guided
cortical resection. Although it is not possible to ensure
complete equivalency of patients between the two groups in
a retrospective study design, patients did not differ in regard
to key seizure, lesion, and clinical characteristics. At 1 year
post-operatively, a similar proportion of patients in both
groups (~80%) were seizure free, suggesting that lesionectomy removes sufficient epileptogenic tissue to initially
sustain seizure freedom in most patients. This rate of
seizure freedom at 1 year is in agreement with previous
studies including pediatric and adult patients [11, 16, 53].
However, at the time of most recent follow-up prior to any
repeat operative intervention in the current study (average,
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Table 3 Logistic regression of
pre-operative variables
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Variable

Odds ratio

Lower 95% CI

Upper 95% CI

0.714
0.941
1.596
1.859

0.21
0.794
0.46
0.548

2.428
1.117
5.53
6.301

0.589
0.488
0.461
0.319

0.436
1.048
0.967
1.309

0.142
0.867
0.324
0.415

1.339
1.226
2.888
4.129

0.147
0.628
0.952
0.646

1 year outcome
ECoG vs. lesionectomy
Duration of pre-operative epilepsy
Lesion location (temporal vs. extratemporal)
Seizure type (generalized vs. partial)
Most recent outcome
ECoG vs. lesionectomy
Duration of pre-operative epilepsy
Lesion location (temporal vs. extratemporal)
Seizure type (generalized vs. partial)

5.8 year), 61% of patients with initial lesionectomy were
seizure free. There is substantial variability in seizure
freedom rates in pediatric studies of lesionectomy alone
for lesional epilepsy, ranging from 61–87% [11, 23, 33, 35,
40]. Comparative interpretation of these studies is difficult
due to differences in cortical pathologies included, sample
size, pre-operative epilepsy severity, and follow-up time.
Overall, it is generally agreed that the majority of children
treated with lesionectomy will become seizure free. Some
authors therefore argue that lesionectomy without ECoG is
the appropriate initial management for lesional epilepsy
[34, 35, 40].
However, our results indicate that there is a trend toward
a higher seizure freedom rate in patients with initial ECoGguided cortical resection (79%) at an average follow-up
time of 5.8 years. This result is not significant, possibly
reflecting some limitations in sample size and/or relatively
small effect size. The use of complete seizure freedom
rather than gradations of improvement in seizure control
may also have led to decreased sensitivity in detecting
differences between lesionectomy and ECoG-guided cortical resection. There are very few studies consisting of
exclusively pediatric patients that compare the effectiveness
of ECoG-guided cortical resection with simple lesionectomy [33, 35]. Several studies of combined pediatric and
adult patients report improved seizure outcomes with the
use of ECoG compared with simple lesionectomy, especially in the temporal lobe [31, 50, 53]. Our data suggest
that improved seizure outcomes can be achieved with
ECoG in pediatric patients regardless of lesion location.
Seizure recurrence
Seizure outcome at 1 year post-operatively has been used as
a predictor of long-term seizure outcome in adults [8, 18,
19]. In children, some studies indicate that seizure outcome
seems to be similarly stable after 2 years post-operatively
[27, 36, 47]. Significantly, these studies involved a
combination of surgical interventions, including ECoG-
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guided cortical resection, lesionectomy, lobectomy, and
hemispherectomy. On the other hand, some studies indicate
that there continues to be a measurable risk of seizure
recurrence up to 10 years post-operatively [6, 48]. Kaplan–
Meier analysis in the current study, though not statistically
significant, suggested that patients who underwent simple
lesionectomy continued to be at risk for seizure recurrence
up to 6 years post-operatively. On the other hand, patients
who underwent ECoG-guided cortical resection had a
decreased incidence of seizure recurrence overall, and were
unlikely to experience seizure recurrence after 2 years postoperatively, in agreement with the above-mentioned pediatric long-term outcome studies [27, 36]. The delayed
seizure recurrence associated with initial lesionectomy may
be secondary to perilesional epileptogenic foci that are not
resected and subsequently develop the ability to precipitate
seizures [32]. Because recurrent seizures are associated
with cognitive impairment and behavioral difficulties [17,
29, 30, 43, 52], the increased sustainability of seizure
freedom associated with ECoG-guided cortical resection
may provide benefit to the developing brain [38, 47, 59].
Morbidity
One argument for performing lesionectomy alone is that
resection of additional cortex guided by ECoG may
increase post-operative morbidity. In this study, surgical
morbidity was similar in frequency and type when
comparing patients who underwent lesionectomy to those
who had ECoG-guided cortical resection. Nineteen percent
of patients overall experienced surgical morbidity, and 7%
of the post-operative deficits were permanent. These
morbidity rates are similar to those observed in previous
pediatric studies [6, 46, 47]. In the current study, we did not
evaluate cognitive outcomes, but there is some evidence to
suggest that cognition is not negatively impacted by ECoGguided cortical resection [38, 42]. Our results provide
further evidence supporting the idea that ECoG-guided
cortical resection is safe in children, and does not lead to an
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increased frequency or severity of surgical morbidity or
neurologic complications relative to simple lesionectomy.
Overall clinical course
Due to the relatively good seizure outcome after lesionectomy
in the majority of patients with lesional epilepsy, some authors
have recommended ECoG-guided cortical resection only if
initial lesionectomy fails [12, 33–35]. We therefore examined
our patient group who underwent multiple surgeries to
identify how the initial decision to pursue lesionectomy or
ECoG-guided cortical resection affected their extended
clinical course. Overall, we found that there was a trend
toward better seizure outcome in patients with initial ECoGguided cortical resection (82% seizure free), compared with
those with initial lesionectomy (73%). It could be argued that
relatively similar rates of seizure freedom are eventually
obtained in either group. There is also a similar proportion of
patients who continue to take antiepileptic medications in
each group. Because not all patients who are seizure free
post-operatively even attempt wean of antiepileptic medications due to social and psychological factors, this is not an
accurate measure of surgical efficacy. Indeed, a prolonged
interval of seizure freedom prior to wean of antiepileptic
drugs may also predict better outcome, necessitating an
extended time of post-operative follow-up to determine
whether antiepileptic drug discontinuation is successful
[28]. However, patients who underwent initial lesionectomy
more frequently experienced repeat epilepsy surgery, and
these patients therefore had a prolonged time to seizure
freedom compared with patients with initial ECoG-guided
cortical resection. Because shorter duration of epilepsy,
earlier age at surgery and seizure freedom correlate with
better developmental and behavioral outcomes [5, 38, 49],
the time to seizure freedom may be relevant to the decision
of whether to pursue lesionectomy or ECoG-guided cortical
resection in pediatric patients. Furthermore, each additional
operative intervention is associated with a small but
measurable risk of surgical morbidity. We suggest that the
decision to undertake lesionectomy rather than ECoG-guided
cortical resection as the first operative intervention balance
the benefit of not resecting potentially functional brain tissue
with the disadvantages of increased risk of seizure recurrence, repeat surgery, and the associated surgical morbidity.
Pre-operative variables
We examined several pre-operative variables to determine
whether specific patient characteristics predicted seizure
outcome. None of the factors were found to significantly
affect seizure freedom, including duration of pre-operative
epilepsy, lesion location, or seizure type. Some studies have
shown that short pre-operative seizure duration leads to
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increased chance of seizure freedom [11, 12, 15]. Interestingly, patients in these studies underwent lesionectomy
alone in all cases. In our population, duration of preoperative epilepsy did not contribute to seizure outcome,
perhaps because perilesional epileptogenic foci were
resected in a greater proportion of our patients due to use
of ECoG-guided cortical resection.
There is also a suggestion that seizure outcome for patients
with temporal lobe lesions may improve with ECoG-guided
cortical resection [25, 31]. Although we did not observe a
specific benefit of ECoG-guided cortical resection in the
subgroup of patients with temporal lobe lesions, we did not
specifically examine patients with mesiotemporal lesions, for
whom the most benefit from ECoG-guided cortical resection
seems to be demonstrated [24, 25].
In general, the most important factor in predicting postoperative seizure control has been found to be completeness of
lesion resection [33, 41, 58]. The generally favorable seizure
outcome in our patient group, nearly all of who had complete
lesion resection (65 out of 67 patients), supports this assertion.

Conclusions
Our results suggest ECoG-guided cortical resection may
provide a higher and more sustainable rate of seizure
freedom for children with lesional epilepsy. In addition, the
risk of surgical morbidity is not increased with ECoGguided cortical resection, and patients with initial ECoGguided cortical resection experience fewer repeat surgeries.
Given the vulnerability of the developing brain to recurrent
seizure activity, ECoG-guided cortical resection should be
considered as a possible initial operative intervention for
the general population of pediatric patients with lesional
epilepsy.
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