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Background: Infantile spasms (IS) are a severe epileptic encephalopathy. In patients with

early focal ischemia and refractory IS, a preoperative evaluation is required even if IS are

the only ictal manifestation.

Methods: We report three such patients who presented with IS between 5 and 7 months of

age without any other focal seizure types. Imaging exhibited a perinatal middle cerebral

artery (MCA) stroke.

Results: All patients had hemiparesis and experienced psychomotor regression after the

onset of IS. Scalp video-electroencephalogram (EEG) monitoring for presurgical assessment

showed interictal and ictal EEG characteristics between the pathological and the healthy

hemisphere and surgery was proposed despite the lack of any focal seizures. The three

patients underwent hemispherotomy at a mean age of 27 months and became seizure-free

without medication (follow-up 49e144 months). The two patients who underwent early

hemispherotomy acquired normal verbal intelligence, whereas the third, operated on at 38

months of age, remained with severe mental retardation.

Conclusion: Early hemispherotomy in drug-resistant epilepsy related to a perinatal MCA

may cure the seizures even if the patient has IS as sole type and prevent mental retardation

in some children.

© 2015 European Paediatric Neurology Society. Published by Elsevier Ltd. All rights
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1. Introduction

Surgery for refractory infantile spasms (IS) related to various

focal or hemispheric epilepsies has been increasingly per-

formed in the last twenty years.2 Infantile spasms (IS) are

often associated with severe encephalopathy in infancy (West

syndrome) but do not necessarily indicate generalized epi-

lepsy.9 Patientsmust be considered as potential candidates for

epilepsy surgery, particularly when MRI exhibits unilateral

and/or focal abnormalities. A pre-surgical evaluation is

requiredwith clinical and neurological data, imaging, EEG and

discussion with a multidisciplinary paediatric team to decide

upon the appropriate surgical strategy among a variety of

options.7 Hemispherotomy is an efficient treatment of drug-

resistant epilepsy associated with perinatal stroke in terms

of seizure outcome as well as development.6 However, pre-

operative assessment of patients with isolated drug-resistant

IS associated with perinatal stroke has seldom been described

in detail and the long term evolution after hemispherotomy in

this situation has been rarely addressed. We describe three

patients with unilateral perinatal middle cerebral artery

(MCA) stroke who presented refractory IS as the sole seizure

type associated with cognitive regression. We performed the

pre-surgical assessment at our institution, which gave us the

opportunity to report the pattern of epileptiform discharges

(interictal and ictal) and the longitudinal neuropsychological

outcomes.
2. Case studies

We retrospectively analysed the files of three patients from

a series of 215 who underwent hemispherotomy between

1990 and 2009. These three patients presented with IS

without any focal seizures in the history apart from

neonatal seizures. Magnetic resonance imaging (MRI)

showed an MCA stroke without any other lesion (Fig. 1A). IS

began between three and seven months of age and were

associated with severe psychomotor regression, but none

had hypsarrhythmia when IS began. Clinical evaluation

revealed hemiparesis and probable lateral homonymous

hemianopia contralateral to the damaged hemisphere and

mild psychomotor delay. Prolonged EEG-video (3e4 days)

recorded IS, and no other seizure type was recorded or

suspected. All three patients underwent vertical para-

sagittal hemispherotomy (VPH) according to Delalande

et al.’s procedure.3 Neurological status remained unchanged

after surgery. All three patients became seizure free without

any medication with a post-operative follow-up of 49e144

months. Long term cognitive outcome exhibited improve-

ment in the two patients who underwent earlier VPH. Table

1 summarizes the clinical, neurophysiological and neuro-

psychological data.

2.1. Patient #1

She was born by caesarean section at full term with macro-

somia. Apgar score was 8e10. At the age of three days she

experienced right clonic seizures treated with phenytoin
followed with carbamazepine. At the age of 5 months epi-

lepsy began with symmetric IS which did not respond to

vigabatrin, carbamazepine or clobazam. At the age of 13

months, she could sit although balance was poor; she had

good affective and visual contact but global psychomotor

delay. She underwent left VPH at the age of 14 months. Drug

treatment was stopped at the age of 25 months. At 13.2 years,

she had recovered subnormal verbal intellectual efficiency,

attended a special school and displayed no behavioural

problems.

2.2. Patient #2

He was born after an uneventful pregnancy and full term

delivery. Apgar score was 10/10. At the age of 4 months the

mother noticed that he could not open his right hand, and at

the age of 7 months a cerebral infantile hemiplegia was

diagnosed. At this age development was normal, but he began

to have IS, which remained unchanged until surgery. Despite

treatment with steroids, vigabatrin, valproate and topiramate

he had several clusters a day associated with severe cognitive

regression. At the age of 21months, although he could remain

sitting, he could not sit or stand up by himself. He had good

visual contact but could not play, and he had frequent ste-

reotypies. He did not speak. Left VPHwas performed at the age

of 29 months. Treatment was stopped at the age of 3.5 years.

At the age of 6.7 years, psychometric assessment showed

normal intellectual efficiency with dissociation between ver-

bal and non-verbal performance in favour of language abili-

ties. He attended a regular school.

2.3. Patient #3

He was born at full term by caesarean section because of

bradycardia and labour stagnation. Apgar score was 9e10.

At the age of 3 days he had a poorly described episode with

cyanosis. EEG recorded several seizures involving the right

central region. Seizures were controlled by phenobarbital

followed by valproate. At the age of 7 months epilepsy

began with IS which were not controlled by vigabatrin,

clonazepam, topiramate, valproate, or steroids. At this time

he had a clear-cut left hemiparesis with stagnation of

psychomotor development. At the age of 2.9 years, the

child could not stand up alone but could walk indepen-

dently since the age of 26 months, and IS caused traumatic

falls. He had a good visual contact but a speech delay,

producing only isolated words. He underwent right VPH at

3 years and 2 months. Drug treatment was stopped at the

age of 3 years and 10 months. At 7.3 years he still had

global impairment.
3. Discussion

We presented three patients with isolated IS related to a

unilateral perinatal stroke whose seizures were treated by

hemispherotomy. This report raises several questions: what

were the criteria for hemispherotomy? Is surgery in this case

as efficient as with focal seizures for epilepsy and for

development?
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Fig. 1 e Imaging and EEG data in patient 2. A: preoperative MRI (axial views; T1-weighted images). B: cluster onset

(longitudinal montage); ↑: bursts of fast activity on the left hemisphere maximal on the posterior region without any clinical

feature. C: cluster of IS; ↑: IS with polyphasic potential preceded by a burst of fast activity on the left hemisphere; on the

myogram, exclusive contraction of the right deltoid (EMD: right deltoid; EMG; left deltoid).
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Fig. 1 e (continued).
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Our criteria for hemispherotomy were similar to those for

patients having focal seizures.3 Preoperatively, neurological

examination of all patients revealed hemiparesis and prob-

able lateral homonymous hemianopsia. They experienced

cognitive regression throughout the duration of IS. Interictal

EEG of the pathological and healthy hemispheres differed.

Physiological EEG activity was absent over the pathological

hemisphere with multifocal spikes. On the healthy hemi-

sphere, physiological sleep rhythm was normal and no inde-

pendent spike was recorded with the exception of the third

patient (exceptional independent spikes) who was the oldest

and had the longest duration of epilepsy. Bilateral synchro-

nous EEG findings were not a contraindication for epilepsy

surgery. No contralateral lesion was observed on MRI.

Epilepsy surgery was successful in terms of seizures in our

three patients; in encephalomalacia in general around 70% of

patients are seizure free.3

The impact of intractable epilepsy extends far beyond the

seizures to result in intellectual disability and psychiatric co-

morbidity. Two of the children improved dramatically after
hemispherotomy while the oldest patient at time of surgery

had the poorest neuropsychological outcome, particularly for

language, which cannot be accounted for by the side of the

stroke since it affected the right hemisphere. Neuropsycho-

logical improvement after various epilepsy surgeries has been

correlated in some series with the precocity of intervention.5,8

Our team obtained the same results in a series of hemi-

spherotomies.3 Comparing children with and without IS,

Jonas et al.5 concluded that both of them improved equally

postoperatively.

In our patients, age at surgery is clearly not the only

predictive factor for the neuropsychological outcome.

Contralateral MRI abnormalities affect seizure as well as

cognitive outcome.1 Although the MRIs showed a similar

MCA stroke in all patients without any other visible lesion,

one cannot exclude the coexistence of small diffuse anoxic

lesions, in particular in patient # 3. However, it is unclear

whether mild abnormalities have the same pejorative prog-

nosis as obvious ones.1 Secondly, the etiology and time of

occurrence of the stroke is unknown. Ultimately the neonatal
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Table 1 e Neurophysiological and neuropsychological data.

Patient #1 #2 #3

Age at EEG-video (months) 11 21 34

Length of video-EEG recording (days) 3 4 3

Background rhythm

Pathological H None Present, slow Present, slow

Normal H Present Present Present

Physiological Sleep rhythm

Pathological H None None None

Normal H Present Present Present

Spikes on the pathological H Continuous, multifocal Continuous, multifocal Continuous, multifocal

Bilateral synchronous spikes No Yes Yes

Independent spikes on the normal H No No Exceptional

Clinical Seizures Symmetric spasms Asymmetric spasms Asymmetric spasms

Ictal EEG Polyphasic potential maximal

on the pathological H

Repetitive bursts of fast activity occurring several

minutes before clinical onset marked by polyphasic

potential of spasm (see Fig. 1B and C)

Polyphasic complex on the pathological hemisphere or bilateral

Preoperative Neuropsychologya GDQ 51 GDQ 41 GDQ 54

Age at surgery (months) 14 29 38

Post-operative follow up (months) 144 49 49

Postoperative neuropsychologyb VIQ 72, PIQ 62 VIQ 102, PIQ 73 VIQ 50, PIQ 47

IS: Infantile Spasm H: Hemisphere.
a BruneteLezine test; GDQ: global developmental quotient.
b Wechsler scale; VIQ: verbal intellectual quotient; PIQ: performance intellectual quotient.
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complications could have played a supplementary negative

role.

IS occur infrequently in patients with perinatal stroke. In a

cohort of perinatal strokes, 5 patients (8%) had ISwith onset at a

median age of seven months; three of the five patients later

developed severe seizures.4 Keeping in mind the selection bias

of patients addressed to our surgical department, in the 46 pa-

tients with ischemic sequels who underwent a hemi-

spherotomy between 1990 and 2009, 12 (26%) had IS in the

historyandonly the threepatients reportedherehad isolated IS.

Our study demonstrates that hemispherotomy is efficient

to cure isolated IS related to a post-ischemic lesion and could

prevent mental retardation, just as in patients with similar

etiology experiencing focal seizures. Further prospective

studies are needed to improve predictive factors for a favor-

able post-operative development.
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