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Evaluation and outcomes of paediatric epilepsy
surgery in Singapore: A single-centre audit
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Abstract

Background: Paediatric epilepsy surgery reduces seizure burden in drug-refractory epilepsy reducing
long-term neurocognitive damage. Methods: Single-centre retrospective audit of pre-surgical evaluations
and outcomes of the paediatric epilepsy and epilepsy surgery programme over eleven years at KK
Women’s and Children’s Hospital, Singapore. Data were collected based on National Institute of
Neurological Disorders and Stroke Common Data Elements guidelines. Outcome was categorized
using Engel classification scale, and favourable outcome defined as greater than 50% decrease in
seizure frequency or drop attacks. Results: Thirty-three children underwent epilepsy surgery, with
mean follow-up 3.8+3.1 years. Median age at surgery was 10.9 years. Twenty-four children with
focal epilepsy underwent resection of the epileptogenic focus, including lesionectomy (n=8), anterior
temporal lobectomy (n=7), extratemporal lobectomy (n=7) and hemispherectomy (n=2). Nine children
underwent corpus callosotomy for Lennox Gastaut Syndrome (n=8) and West Syndrome (n=1). Median
hospital stay duration was ten days. All twenty-three focal epilepsy patients with minimum three-month
follow-up achieved greater than 50% seizure reduction. Fifteen (65%) focal epilepsy patients achieved
seizure-freedom (Engel Class IA) after first surgeries. Four patients required second surgeries, with
two achieving seizure-freedom. Intraoperative MRI (iMRI) is beneficial. All nine corpus callosotomy
patients (100%) achieved greater than 50% decrease in drop attacks. Number of antiepileptic drugs
was weaned for 21/32 (66%) patients. Post-operative complications were low and some patients had
anticipated neurological deficits. Outcomes were comparable to current literature.

Conclusions: In well-selected candidates with tailored evaluation, paediatric epilepsy surgery is a safe
therapeutic option with favourable outcomes and can be performed across the entire paediatric age range.

Keywords: Drug-refractory epilepsy, Epilepsy surgery, Focal epilepsy, Paediatric epilepsy

INTRODUCTION chosen and used antiepileptic drugs (AED).* In
paediatric focal epilepsy, DRE is particularly
common, especially if an epileptogenic lesion
is identified on neuroimaging>® and only 32.7%
with abnormal neuroimaging achieve spontaneous
remission, defined as five years seizure- and

Poorly-controlled epilepsy in children is
detrimental to the developing brain.! One third
of children with epilepsy have drug-refractory
epilepsy (DRE)??, defined as poor seizure control
despite trials of two tolerated, appropriately
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medication-free'®. Epilepsy surgery is currently the
only cure in focal DRE.” Randomized controlled
trials of epilepsy surgery in adult temporal lobe
epilepsy and paediatric focal epilepsy showed 58%
seizure-freedom versus 8% treated medically"
and 77% seizure-freedom versus 6% treated
medically'? respectively. Early epilepsy surgery
improves rehabilitation potential, prevents further
developmental damage and is more cost-effective
long term®!%12 but is under-utilized."

Epilepsy surgeries can be curative or palliative.
Curative surgery includes lesionectomy, temporal
or extratemporal lobectomy, hemispherotomy, in
which the epileptogenic zone is neurologically
disconnected but left intact, or hemispherectomy.
Palliative surgery aims to reduce seizure burden
and negative sequelae and includes corpus
callosotomy, to disrupt interhemispheric seizure
spread thereby decreasing drop attacks that
otherwise cause falls and trauma'®, and Vagus
Nerve Stimulator (VNS) implantation.

We audited paediatric epilepsy surgeries
performed KK Women'’s and Children’s Hospital
(KKH) in Singapore, pre-surgical evaluation and
surgical outcomes.

METHODS

Study settings and patient selection

We audited all drug-refractory epilepsy (DRE)
patients who underwent epilepsy surgery at KK
Women’s and Children’s Hospital in Singapore
between January 2009 and October 2020.
Demographics, age of seizure onset, school
status, age at time of surgery, and relevant
medical histories were collected from patient
records. Seizure semiology was recorded from
clinical history and electroencephalogram
(EEG) reports and categorized according
to the 2017 ILAE seizure and epilepsy
syndrome classification.'” Participant and disease
characteristics, neuroimaging, EEG, surgery and
pathology data were classified in accordance
with the National Institute of Neurological
Disorders and Stroke Common Data Elements
guidelines for epidemiologic studies of epilepsy.*
Confidentiality was maintained according to
institutional regulations. Ethics approval was not
required as this study was an institutional audit.

Pre-surgical evaluation and selection for surgery

All patients had undergone investigation with
continuous video EEG and magnetic resonance
imaging (MRI). Interictal and ictal epileptiform
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discharges were classified concordant if =75%
of discharges corresponded to predicted seizure
focus. In patients with multiple seizure types the
most common seizure was analysed.

Selected patients with unclear localization on
EEG or lesion-negative MRI scans underwent
18F-Fluorodeoxyglucose (FDG) position emission
tomography (PET) scans to localize epileptogenic
zones. In patients whose resection plan potentially
included eloquent cortex, functional magnetic
resonance imaging (fMRI) was performed to
evaluate motor and language function to predict
post-operative deficits. Patients of school age
also underwent neuropsychological evaluation.
Suitable candidates for resective or palliative
surgery were counselled by the paediatric
epileptologist and paediatric neurosurgeon, with
pre-surgical planning performed jointly.

Surgical approach and histological classification

Operative findings and extent of resection
were obtained from records and post-operative
imaging. Surgical resection included standard
temporal lobectomy, tailored lobectomies,
lesionectomies, anatomical hemispherectomy,
and corpus callosotomies. Where possible,
intra-operative MRI (iMRI) was used to guide
resection. Intraoperative electrocorticography
(ECoG) was also utilized in selected cases to
further delineate the epileptogenic zone. In all
cases the epileptologist and epilepsy neurosurgeon
confirmed the resection plan pre-operatively,
evaluated the extent of resection intra-operatively
(with use of ECoG and iMRI scans where indicated
or available) and determined the resection margins
together, balancing resection extent to optimize
seizure control and minimize deficits.
Histological classification was extracted
from clinical histopathology reports. FCD
was categorized according to the recent ILAE
classification scheme.'” Other pathological
findings and tumour subtypes were described based
on World Health Organization classification.!®

Surgical outcomes

Post-operative complications were classified
into (1) minor reversible medical complications
such as metabolic disturbances, post-operative
fever, cerebrospinal fluid leak, infections, aseptic
meningitis, and intracranial hematomas, (2) minor
neurological complications such as post-operative
seizures or transient neurological deficits resolving
within three months, and (3) major medical and
neurological complications such as hydrocephalus



or abscesses requiring intervention, or unexpected
neurological deficits persisting beyond three
months. Length of hospital stay and need for
re-operation were also recorded.

Outcome was recorded based on the last
paediatric neurologist consult and categorized
using the Engel classification system.!” Patients
with minimum three months follow-up were
included in outcome analysis. Favourable outcome
was defined as greater than 50% decrease in
frequency of seizures or drop attacks. Post-
operative AEDs, date of seizure recurrence, and
qualitative descriptions were also recorded.

Statistical analyses

Descriptive statistical analyses were performed
using Microsoft Excel.

RESULTS

Patient demographics and baseline characteristics

Thirty-three patients (19 males, 14 females)
with DRE underwent epilepsy surgery - Chinese
(n=20, 61%), Malay (n=8, 24%), Indian (n=1,
3%) and others (n=4, 12%). Thirty-two (97%)
had minimum of three months post-surgical
outpatient follow-up (mean 3.9+3.1 years). Mean
age was 3.4+4.6 years (range 8 hours of life-16
years) at seizure onset and 10.2+6.5 years (range
3 months-25 years) at surgical evaluation. Mean
duration of epilepsy prior to operation was 7.2+6.4
years (range 11 days-24 years). Mean age of
surgery was 10.6+£6.7 years (range 5 months-25
years, median 10.9 years).

Most (24/33 (73%)) had focal epilepsy:
eight temporal lobe (24%), six frontal lobe
(18%), four occipital lobe (12%), two parieto-
occipital (6%), one parietal lobe (3%) and four
hemispheric (12%). Eight (24%) had Lennox-
Gastaut syndrome (LGS) and two (6%) had West
Syndrome (WS). Five (15%) had associated
underlying diagnoses: three Tuberous Sclerosis
(TS), one Sturge-Weber Syndrome (SWS) and
one FCD with Sodium Voltage-Gated Channel
Alpha Subunit 1 (SCNIA) mutation.

Clinical phenotype and epilepsy diagnoses
are listed in Table 1 and Supplementary Table 1.
Seizure frequency ranged from once a year (in
a patient with high probability of cure with
epilepsy surgery) to refractory status epilepticus.
Sixteen (48%) had global developmental delay,
and twelve (36%) were cognitively or language
delayed. Seventeen (51%) patients had abnormal
neurological examination pre-operatively, and

six (18%) exhibited behavioural difficulties with
autistic features. Twelve (36%) attended normal
school, 12 (36%) attended special school, one
(3%) was home-schooled, one (3%) attended
preschool and seven (21%) were infants and
pre-schoolers.

Patients trialled a mean of five AEDs prior to
surgery. Four had used the ketogenic diet but did
not tolerate it or showed no benefit.

Pre-surgical evaluations

Table 1 and Supplementary Table 2 included pre-
surgical radiological and EEG evaluations. Ten
patients (30%) had 18F-FDG PET scans performed,
with 8 showing interictal focal hypometabolism
and 2 showing focal hypermetabolism over
the epileptogenic foci. The latter two had
electrographic seizures on pre-PET EEG and
were classified as ictal. Seven patients (21%)
had language fMRI. An example of pre-surgical
evaluation is illustrated in Figure 1.

The most common aetiology was structural
(76%); 14 (42%) focal cortical dysplasia
(FCD), two (6%) mesial temporal sclerosis,
five (15%) ganglioglioma, oligodendroglioma
or dysembryoplastic neuroepithelial tumour
(DNET), three (12%) TS tubers (12%), one (4%)
SWS (4%), and one with inflammation (4%)
(Figure 2). In the focal epilepsy group, 22/24
(92%) had congruent lesions on MRI.

Eight patients had LGS and two had WS, with
all undergoing corpus callosotomy except for
one WS patient who had hemimegalencephaly
and underwent hemispherectomy. Seventeen
patients underwent VNS implantation and are
not described further here.

In focal epilepsy patients, EEG interictal
discharges lateralized to the seizure focus in
21/24 (88%) (Table 1). Ictal EEG in all 24 were
localizing, with five (20%) having secondary
generalization. EEG in patients with WS and LGS
were consistent with the clinical syndrome, with
electroclinical seizures captured in 6/8 (75%).

Epilepsy surgeries performed

Epilepsy surgery (n=33) comprised eight
lesionectomies (24%), seven anterior temporal
lobectomies with amygdalohippocampectomy
(21%), four unilobar extratemporal lobectomies
(16%), three multilobar extratemporal lobectomies
(9%), two hemispherectomies (6%) and nine
corpus callosotomies (27%). Of these surgeries
(n=33), nine (27%) utilized iMRI and five (15%)
utilized ECoG.
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Table 2: Overview of epilepsy surgery outcomes at KK Women’s

2009-2020, n=32

September 2021

and Children’s Hospital from

>50% .
. 5 Seizure
Number q Seizure seizure
Consistent . Freedom
Surgery, performed s . Freedom reduction
Tl at KKH, Indications predictors of Rate, Rate at Rate at
success . KKH,
n (%) literature KKH, n (%)
n (%)
Lesionectomy 8 (25%) Well-defined, - Gross total 60-100% 8 (100%) 5 (63%)
Focal Cortical Dysplasia 6 radiographically resection
With Tuberous Sclerosis 1 apparent lesions
With polymicrogyria 1 (FCD, low
DNET 1 grade tumours,
Ganglioglioma 1 arteriovenous
malformation)
Anterior Temporal 6 (19%) Small lesions - Visible lesion  76% 5 (83%) 5
Lobectomy limited to - Lack of (83%)
Hippocampal sclerosis 1 temporal lobe secondary 6 (100%)
Tuberous Sclerosis 1 (mesial temporal generalization after repeat
DNET 1 sclerosis, FCD, - Lack of ATL
Ganglioglioma 1 arteriovenous bilateral
Oligodendroglioma 1 malformation, involvement
Gliosis 1 tuberous sclerosis)
Extratemporal 4 (13%) Small lesions - Short epilepsy 56% 3 (75%)* 2 (50%)
Lobectomy (Unilobar) away from duration
Focal Cortical Dysplasia temporal lobe - Lesional
Ganglioglioma 1 (low-grade aetiology
Gliosis 1 tumours, FCD, - No secondary
Extratemporal 3 (9%) gllOSlS,. tuberous generalization 2(67%)F 2 (67%)
Lobectomy (Multilobar) sclerosis) . Ictgl EEG
Focal Cortical Dysplasia 2 localization
Sturge Weber Syndrome 1 - Frontal
location
Hemispherectomy 41 (13%) Large lesions - Acquired or 50-85% 3 (75%) 3 (75%)
Focal Cortical Dysplasia 3 involving majority ~ progressive
Hemimegaencephaly 1 of hemisphere aetiology 4 (100%)
(large FCD, hemi- - Unilateral after repeat
megalencephaly) EEG hemi-
involvement spherec-
- No history of tomy
other resections
Corpus callosotomy 9 (28%) Pathologies that - Infantile 18.8% 9 (100%) 6 (67%)
Lennox-Gastaut Syndrome 7 cause significant spasms overall, in drop in drop
With SEGA 1 drop-attacks, - Normal MRI  55.3% attacks attacks
West Syndrome 1 non-amenable - Short epilepsy in drop
to potentially- duration attacks
curative resection - Complete
callosotomy
- Idiopathic
aetiology

* Patient 7 initially underwent right frontal lobectomy but did not achieve >50% reduction in seizures, hence underwent
hemispherectomy, and is subsequently seizure free.
+ Patient 3 initially underwent right insular, frontal and temporal cortical resection but did not achieve >50% reduction
in seizures, hence underwent hemispherectomy, and is subsequently seizure free. She was hospitalized for 207 days in
total. After the first multilobar resection, she still had persistent seizures, hence underwent a right hemispherectomy 152
days after. After the right hemispherectomy, she was seizure free, and underwent a period of inpatient neuro-rehabilitation.
The second longest length of hospital stay was 32 days.
+ This value includes two patients (Patient 3 and Patient 7) who proceeded with hemispherectomy as second surgeries,
as seizures recurred after the first surgeries.
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Figure 1. Pre-surgical evaluation for Patient 1.

Representative images from Patient 1, a 12-year-old with Tuberous Sclerosis who underwent lesionectomy for Right Lateral
Frontal lobe epilepsy. MRI FLAIR showed a right frontal lesion (A; arrow) that corresponded with F4 discharges on EEG (B;
box) and hypometabolism focus on PET (C; arrow). EEG (B) showed rhythmic 2-2.5 Hz delta activity reversing F4 and F3,
spreading to involve F8, consistent with a right frontal lobe onset. Clinically, she “raised her upper limbs, turned her head to
the right while abducting lower limbs”. Functional MRI (colour overlays) performed for pre-surgical planning showed speech
localising to the left side (D). Post-surgical T2-weighted MRI showed the excision of right frontal lobe epileptic focus (E).

Neoplasia 4
(n=5) Focal cortical dysplasia

(n=9)
Malformations of
cortical development
: (n=16) Mesial temporal sclerosis
;y/ (n=2)
Inflammation

Tuberous Sclerosis (n=2)
(n=1)

Sturge Weber (n=1)
Hemimegaencephaly (n=1)

Lesion-negative
(n=2)

Polymicrogyria (n=1)

Figure 2. MRI Findings in children with refractory focal epilepsy undergoing resective surgery
Of 24 patients, the most common finding was a malformation of cortical development, followed by benign tumours and one with
inflammation (Table 2, Patient 18). Two patients had lesions that were MRI-negative but PET-positive.
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Histopathology in focal epilepsy patients (n=24)
revealed 14 FCD (of which two were associated
with TS lesions), three ganglioglioma (one WHO
Grade I, two WHO Grade II), two DNET, one
oligodendroglioma, two gliosis, one showing
inflammation, and one SWS malformation.

Post-operative course

Median hospital stay was ten days (range 4-207
days). Common minor complications were:
electrolyte disturbances (n=11), post-operative
fever (n=9), nausea and vomiting (n=6),
culture-proven infections such as pneumonia
or urinary tract infections requiring antibiotics
(n=6), Syndrome of Inappropriate Antidiuretic
Hormone secretion (SIADH) (n=3), AED-related
extravasation (n=3) and rash (n=3). Minor
neurological complications were post-operative
seizures (n=9) and AED-related drowsiness (n=5).

None of the 15 patients who underwent
lesionectomies or anterior temporal lobectomy
had motor deficits. One occipital lesionectomy
patient had an expected visual scotoma. Nine
patients underwent extra-temporal unilobar or
multilobar lobectomies and hemispherectomy,
with eight having anticipated neurological deficits
of hemiparesis, homonymous hemianopia and/or
hemispatial neglect.

One patient required debridement for wound
dehiscence four months post-operatively, one
required evacuation of atension pneumocephalocele
on post-operative day one, one had a right
parietal swelling requiring bedside aspiration on
post-operative day ten, and surgical evacuation
of subgaleal and epidural haematoma on post-
operative day 15. One developed subdural
haemorrhage and lacunar infarcts post-corpus
callosotomy. There were no post-operative
mortalities.

Outcome

Most patients had improved seizure control
(Table 1). Following first surgery, 15/23 (65%)
focal epilepsy patients were seizure-free (Engel
Class IA), and 2/23 (9%) have rare disabling
seizures (Engel Class II). Six patients (Patients
3,4,5,6,7,10) had seizure recurrence following
surgery (Engel Class IIIA), with median time of
recurrence of 51 days. Two with hemispherotomies
and one with tailored cortical resection to spare
motor cortex subsequently underwent anatomical
hemispherectomy. Another had extended temporal
lobectomy as second surgery. All four of them
achieved >50% seizure reduction following
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second surgery, with two becoming seizure-free.
Ultimately, 17/23 (74%) of focal epilepsy patients
were seizure-free. Corpus callosotomy reduced
drop attacks by >50% in 9/9 (100%), with 6/9
(67%) having residual seizures but no further
drop attacks and 1 patient completely seizure-
free. AEDs were weaned in 21/32 (66%), with
14/32 (44%) on two or fewer AEDs at the last
clinic consult.

DISCUSSION

This audit demonstrates good outcomes in
our paediatric epilepsy surgery programmes,
comparable to published outcomes by programmes
elsewhere. The 23 of 24 patients who underwent
resections for focal epilepsy continued follow-up
for at least three months. All 23 achieved greater
than 50% seizure reduction, and 17 were seizure-
free (Engel Class IA). For patients who underwent
corpus callosotomies, 9/9 (100%) achieved greater
than 50% decrease in drop attacks. Our outcomes
were compared to published outcomes in Table 2.

Concerns by patients and caregivers of
serious postoperative morbidity and mortality are
common and often lead to epilepsy surgery delay.
However, mortality in childhood DRE is five to
nine times higher than the general population.?'*
Seizure freedom is rare in un-operated children
with neuroimaging abnormalities, occurring
in only 8.6% of children,”® Anecdotal reports
from our patients’ caregivers also support
improved quality of life and learning following
successful surgery, suggesting that the risks of
continued seizures outweigh risks of surgery.
Early epilepsy surgery offers the possibility of
reduction or discontinuation of anticonvulsants.
AED discontinuation is associated with
improved postoperative intelligence*, alertness,
psychomotor speed, memory and learning.'”
Most patients continue AEDs for the first six
to 24 months after surgery, after which some
reduce or withdraw treatment.”> Many continue
AEDs, albeit with improved seizure control,
and in a report of epilepsy surgery for paediatric
cerebral malformations, 75% were still taking
anticonvulsants after five years®, similar to our
institution. Long-term studies do support a higher
likelihood of stopping AEDs following epilepsy
surgery. A longitudinal study of 60 children from
Sweden reported that 86% of seizure-free children
in the surgical group were off AEDs by ten years,
compared to none of the non-operated patients.?

Temporal lobe epilepsy has a particularly
favourable surgical outcome, with resection



considered the standard of care in drug-refractory
cases. Of the six children in our series with
sufficient follow-up, 100% were seizure-free
post-surgery. This is comparable with seizure
freedom rates of approximately 76% observed in
other studies.?”’

Extra-temporal epilepsy is more prevalent
in paediatric patients but is reported to have a
lower seizure-freedom rate: 56% in a systemic
review with 1259 paediatric patients.” Among our
extra-temporal epilepsy patients, 100% achieved
greater than 50% seizure reduction, with 10/17
(59%) achieving Engel Class IA outcome after
first surgeries and two more achieving Engel Class
IA outcome after second surgery (overall 12/17
(71%)).

Hemispherectomy is indicated for multilobar
cortical dysplasia, hemimegalencephaly, acquired
perinatal vascular insults, or progressive lesions
such as leptomeningeal angiomas from SWS
or Rasmussen’s encephalitis. Reported seizure-
freedom rates varied from 50-85% among
paediatric patients.”® Postoperative hemiparesis
and/or homonymous hemianopsia is generally
expected. For our hemispherectomy patients, 3/4
(75%) achieved Engel Class IA seizure-freedom.

DNETs and gangliogliomas are benign tumours
that can be highly epileptogenic. DNETs, in
particular, tend to be extremely refractory to
AEDs.®3 All five of our patients (Patients 8,
14,15, 19, 22) who underwent tumour resection
had prior cognitive delay and had failed multiple
AEDS. After surgery, all five were seizure-free,
with three weaning AEDs. These figures are
comparable to results from Ranger and Diosy’s
2015 systematic review that demonstrated
long-term seizure-freedom in 86% and seizure
improvement in 99% of the 185 paediatric patients
who underwent surgical resection of DNETs.*

Corpus callosotomy is beneficial in suitable
patients, even if complete seizure freedom rates
have been reported to be less than 10-20%.%°%2 We
evaluated and selected patients with drop attacks
amenable to surgical intervention and 6/9 (67%)
achieved freedom from drop attacks, comparable
to 55.3% demonstrated in a 2018 metanalysis®.
At our institution, three corpus callosotomies
performed before 2010 were partial, due to
reported higher risks of transient disconnection
syndrome, mutism.>*? From 2010, a decision was
made to perform complete corpus callosotomies
as we felt these are more likely to make a
clinical impact. Studies have reported 88.2%
worthwhile reduction in seizures for patients who
had complete callosotomies compared to just

58.6% reduction in seizures for those who had
partial callosotomies.?*23* With this decision, we
found concomitant improved seizure control. We
observed no cases of disconnection syndrome or
mutism and we now recommend complete corpus
callosotomy to all suitable patients to optimize
efficacy and avoid the need for repeat surgery.
Post-operative deficits at our centre were largely
as anticipated pre-operatively. These include
the one occipital lesionectomy patient with an
expected visual scotoma, and the eight out of nine
extra-temporal lobectomy and hemispherectomy
patients who had anticipated neurological deficits
of hemiparesis, homonymous hemianopia and/or
hemi-spatial neglect. Post-operative complications
at our centre were rare and comparable to what has
previously been reported, with 4.5-5.1% having
serious medical or neurological complications.”
There were no post-operative mortalities. The four
patients (12%) with unanticipated post-operative
complications, such as wound dehiscence,
tension pneumocephalocele or surgical related
haematomas, received timely management. All
four still achieved greater than 50% reduction in
seizure control, and three achieved Engel Class
1A outcome ultimately. In lesionectomies and
temporal lobectomies, complications resulting
in permanent contralateral weakness or major
visual field deficits are reported to be rare; no
unanticipated deficits were seen in our series.
Post-operative seizure recurrence was mainly
attributed to initial conservative resection plans.
The only independent factor of surgical success
is complete resection of both the focal lesion
and associated epileptogenic zone.5*353 Other
reasons postulated were: development of new
epileptogenic zones induced by brain injury
during surgery, infection, or microenvironment
changes causing alterations in drug-sensitivity
in pathological tissues.”” To optimize surgical
resection and reduce risks of postoperative
seizures and repeat surgery, we introduced iMRI
into our practice. This was especially useful for
lesions that might extend beyond visible margins
on MRI, or poorly defined lesions without
distinct borders such as FCD or TS. iMRI use
has been associated with smaller residual lesions
and is protective against poor Engel outcome
score.”® In Sacino efr al.’s 2016 study of 29
paediatric patients who underwent resection of
FCD or heterotopia localized to eloquent cortex
regions, nine of 11 patients (82%) in the iMRI
resection group were seizure free (Engel Class
IA) compared with seven of 18 patients (39%) in
control group (p=0.05).”2 Eid et al.’s study also
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revealed that iMRI was protective against poor
seizure outcome (p=0.048) among 80 paediatric
patients who underwent focal epilepsy surgery
from 2003 to 2017. Additionally, this study
revealed that, while iMRI may prolong mean
operative time by 1.2 hours, it was not associated
with additional complications.”® In our study,
seven out of 23 (30%) focal epilepsy patients had
iMRI incorporated into their first surgeries. Five
of these seven (71%) are now seizure free (Engel
Class 1A). An example of iMRI use is presented
in Figure 3. Ten out of 16 (63%) focal epilepsy
patients who underwent resections without iMRI
were seizure free after the first surgery. Some of
these surgeries preceded introduction of iMRI,
some did not require additional step of iMRI and
some were unable to go for iMRI due to logistical
reasons. In our experience, tailoring of resection
in real time, by the epilepsy neurosurgeon and
epileptologist, with iMRI offers value in limiting
deficits, improving seizure outcome and reducing
risk of re-operation.

Sagittal:

Axial:

September 2021

One of our patients (Patient 21) harboured a
pathogenic SCNIA mutation. He presented at eight
hours of life with focal seizures characterized by
eye deviation and tonic stiffening. His seizures
proved refractory to several AEDs, and he had up to
30-40 seizures daily. Neuroimaging demonstrated
FCD and, following tailored resection, is
seizure-free and making developmental progress.
Presence of genetic mutations is often taken as a
contraindication to epilepsy surgery. These should
be weighed up during evaluation, but detailed
phenotyping should ultimately drive clinical
decision-making.

Our study is limited by small sample size,
which does not permit further sub-analysis.
Follow-up studies of longer-term seizure control
and neuropsychological and social outcomes
would also be desirable.

In conclusion, the outcomes of our epilepsy
surgery programme are comparable to other
centres despite smaller numbers relative to
centres overseas. Patients with successful surgical

Figure 3. Right parieto-occipital lesionectomy guided by intra-operative MRI.

Patient 24 had drug-resistant focal epilepsy from right parieto-occipital polymicrogyria. Pre-operative MRI showed right parieto-
occipital lobe polymicrogyria on sagittal image (A; arrow), and corresponding abnormal cortex on axial image (B; arrow).
This patient underwent right parieto-occipital lesionectomy at 11 years old. The first intra-operative T2-weighted MRI showed
residual abnormal cortex anterior to surgical cavity (C; arrow, D; arrow), further resection of the anterior subcortical margin
was performed in the same session (E; arrow, F; arrow). Mild residual abnormal cortex was not shown to be epileptogenic
using intra-operative Electrocorticography (ECoG) and decision was made to halt resection at this point so as to preserve motor
function. At the six-month follow-up, this patient was seizure free.
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outcome demonstrated better quality of life,
concentration, mood, educational and employment
opportunities. For well-selected candidates, in
whom spontaneous, permanent and complete
remission is otherwise rare, epilepsy surgery
changes the natural course of disease. iMRI is
beneficial in tailoring resection and avoiding re-
operation. Patients with positive genetic findings
do not have to be excluded from epilepsy surgery
if electroclinical phenotype suggests this may be
of benefit.

Epilepsy surgery remains an underutilized
treatment for children with DRE and should be
offered early in suitable patients, rather than as
a last resort or not at all."
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