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Abstract

Objective Timing of hemispherotomy in young children with catastrophic epilepsy is a clinical
challenge for the surgical and pediatric team.

Clinical Presentation: a 4-year-old boy presented at age of 3.5 weeks with catastrophic right
temporo-parieto-occipital epilepsy, without motor neurological deficit. Magnetic resonance
imaging (MRI) showed right temporo-parieto-occipital focal cortical dysplasia (FCD). Video
EEG monitoring was concordant for seizure onset with the MRI lesion.

Intervention The patient underwent temporo-parieto-occipital disconnection at 7 months of age,
extended disconnection at 11 months and a multilobar resection at 14 months of age there was
only temporary seizure reduction. Repeat presurgical evaluation at 20 months of age
demonstrated more extensive dysplasia involving the right frontocentral regions. At age of 22
months the patient became seizure free after right hemispherotomy. Postoperatively he became
alert and had restart of development but motor examination showed a moderate left
hemiparesis.

Conclusion this case demonstrates that an aggressive approach in infants with epileptic
encephalopathy due to extensive FCD is warranted. Assessment of the risk/benefit ratio for
hemispherotomy should be individualized and each patient must be assessed separately.

Introduction and functional changes must be found in the
contralateral hemisphere. In addition, a low
Hemispherectomy (anatomical and  risk of new unacceptable postoperative

functional) may control seizures in 54 to 88%  neurologic deficits [2, 7-9].

of children suffering from -catastrophic

epilepsy  [1-6]. Decision to perform  However patient selection and the optimal
hemispherectomy in catastrophic epilepsy is  timing of surgery remain a challenge in the
based on three outlined selection criterions:  very young and ill infant due to the increased
pharmacoresistancy ~ of  the  epilepsy operative risks of the procedure related to
syndrome, hemiparesis contralateral to the blood loss and technical complexities
epilepsy causing hemisphere, and structural  affecting outcome and related to the etiology
and pathology of extensive malformative
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Figure 1: Video-EEG Monitoring showing
the interictal and ictal EEG a right temporo-
occipital EEG seizure patterns

on MRI with underestimation of brain
involvement [13].

Case Presentation

A 4-year-old boy presented in our clinic at
age of 3.5 weeks with catastrophic epilepsy.
Pregnancy, labor and delivery were normal.
Family history was positive for a cousin of the
mother who had epilepsy since age of 30
years. Neurological examination showed no
neurological deficit.

Initial seizure assessment showed an infantile
spasms and focal motor seizures with left
sided clonic-myoclonic jerking with seizures
frequency in the range of 30-50/day. At least
four different antiepileptic drugs were tried
without any improving. The Patient has been
referred to presurgical evaluation where the
standard Video-EEG Monitoring, MRI and
neuropsychological evaluation were
performed.

The Video-EEG Monitoring showed in the
interictal and ictal EEG a right temporo-
occipital EEG seizure patterns (figure 1). MRI
showed a FCD right temporo-occipital and
parieto-mesial as well as temporo and
occipito-lateral (figure 2). Temporo-parieto-
occipital epilepsy has been diagnosed and
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2: MRI
temporo-occipital and parieto-mesial as
well as temporo and occipito-lateral

Figure showing a FCD right

confirmed by concordance between MRI,
interictal and ictal EEG.

First and second surgical Intervention

The case has been presented in the
multidisciplinary ~ case  conference  for
discussion.

The decision was to perform a temporo-
occipital disconnection based on the absence
of motor defects and MRI with FCD. At age of
8  months, the temporo-occipital
disconnection according to the technique
described by Villemure was performed [14,
15]. The histo-pathology showed a type Ila
dyspasia based on the classification of
Palmini et al. postoperatively the patient had
a transient seizure reduction for only a few
weeks.

The case has been presented again in the
multidisciplinary ~ case  conference  for
discussion. Extension of the temporo-occipital
disconnection has been indicated.  Four
months later the extension of the temporo-
occipital disconnection was performed.

right-side

showing

Figure 3: MRI
Hemispherotomy
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Postoperatively again the patient had a
transient seizure reduction for 3 weeks.
Postoperatively ~ the patient developed
transient right-side hemiparesis and transient
supraventricular tachycardia of
undetermined etiology despite extensive
evaluation. MRI showed left MCA ischemic
infarction, paresis was transient and the
patient recovered completely within weeks
after.

Third surgical intervention

A second video EEG monitoring showed
again a right tempro-occipital seizure pattern
with hypomotor, tonic and clonic facial
seizures in clusters lasting 1.5 hours. MRI
showed a FCD in temporo-parieto-occipital
region with chronic subdural hematom.

A multilobar resection of the temporo-
parieto-occipital region up to the motor strip
was performed at 15 months of age. A
subdural ~ hematoma  was  evacuated
perioperatively. Postoperatively, no
improvement of the seizures was noted, but
the seizure semiology showed several
changes. . The patient appeared to have a
somatosensory aura in the left hand preceded
seizures as he wold take hold of the hand.
Hypomotor seizures (40/day), tonic seizure
and myoclonic attack of the left arm have
been recorded.

Hemispherotomy

Third time Video EEG Monitoring showed in
the interictal EEG: Polyspikes right frontal,
spikes left frontal, and sharp waves left
frontal. Ictal EEG showed right frontal —> left
temporal EEG-seizure pattern. MRI showed
residual right parieto-frontal-parasagittal
FCD extending anterior to the resection line
into the central region.

Based on these findings the family was
offered a hemispherotomy to disconnect the
remaning frontocentral region with the
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understanding that he was very likely to
loose motor function of the left side.

A right-side Hemispherotomy was performed
at age of 22 months. Our technique is a
modified technique of Delalande [16], it is a
combined lateral and vertical
hemispherectomy technique (Figure 3). [2, 6].
Postoperatively, = the  patient  became
immediately seizure free, had a left side
hemiparesis and required implantation of
ventriculo-peritoneal shunt for post operative
hydrocephalus.

In follow up over 2 years the patient is
seizure free since hemispherotomy under
Oxcarbazepin monotherapy. He is able to
walk, eats independently with cutlery, and
shows better speech understanding and
speaking single words well understood, he
started his first 2-word phrases. He is
interested in colors and begins to figurative
drawing.

Neuropsychological outcome

The Bayley Scales of Infant Development
second edition (BSID-II), mental scale record
was used to evaluate the patient’s mental
development before and after surgery, at age
of 1.1 year (after disconnection operation) the
patient was at the 4 month developmental
level, his mental development stopped at this
level up to age of 22 months. Before
hemispherotomy, due to worsening of the
seizures condition, the patient was unable to
be examined. Two years after
hemispherectomy, his BSID-II score was
equal to 23 months.

Discussion

Early surgery has been advocated for children
with refractory focal epilepsy to improve
seizure outcome and potentially reduce the
risk of longterm developmental morbidity
[17]. Previous studies therefore advocate that
children should be considered for surgical
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evaluation at an early age if they manifest
with severe, intractable, disabling
localization-related epilepsy [11, 18]. Seizures
among children with uncontrolled epilepsy
significantly increase the risk of seizure-
induced brain damage and regression in
mental and cognitive development [9, 19, 35].
Delaying the timing of surgery may reduce
the recovery potential of mental and cognitive
function as a recent study demonstrated a
significant correlation of gain in DQ point at 2
years after surgery in relation to duration of
the epilepsy [11, 17].

In the assessment of the risk/benefit ratio for
surgery 3 basic questions should be outlined;
the chance for seizure freedom; risks of
surgery and risk of not doing surgery.
Developmental prognosis and age-related
issue is a cornerstone in the analysis of the
potential risks and benefits of epilepsy
surgery [9]. In our case, the difficult question
was, should hemispherotomy be performed?
Or should we wait until hemiplegia is
complete?  Presence of hemiplegia and
hemianopias make the decision to perform
hemispherotomy is much easier [9]. Despite
absence of hemiplegia our multidisciplinary
team found that hemispherectomy is the last
option for this patient and hemiplegia will
occur anyway later in the course of the
disease.

Reviewing of literature was supporting to this
decision, it has been reported that onset of
seizures before 2 years of age, as in our case,
is a risk factor for subsequent mental
retardation independent of etiology [20, 21].
Mental and cognitive regression were more
prominent in patients with dysplasia [22, 23].
Presence of FCD explain the failure of the first
three surgical intervention in our case report,
it has been reported the FCD can be identified
accurately after 24 months of age [13], despite
this fact, it has been documented that early
surgery in those group of patient can allow
the resumption of more normal development
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[23]. In general, best developmental outcome
and cognitive outcome were noted in patients
with earliest surgery and shorter duration of
seizures until surgery [19, 24-27]. A
theoretical benefit exists to performing early
surgery to promote better behavioral and
cognitive development, taking advantage of
neuroplasticity that is still present in early life
[28] and preventing detrimental effects of
severe and frequent seizures on neuro
developmental progress [29].

Reported outcome after hemispherectomy in
patients with catastrophic epilepsy provides
excellent seizure outcome with a satisfactory
complication rate[2, 7, 8 29, 30].
Developmental progress after
hemispherectomy in patient with catastrophic
epilepsy has been documented [22, 23, 30-33].

hemispherectomy has been reported in non-
classical indications, if the patient has so
severe as to be life-threatening seizures, there
is markedly progressive developmental
delay, and all other therapeutic options were
failed to control the seizure [23, 34]. Even
when an occasional ictal event is seen to
originate from the contralateral hemisphere
[34].

Conclusions

Assessment of the risk/benefit ratio for
hemispherectomy should be individualized
and each patient must be assessed separately.
In children with catastrophic epilepsy who
fail a first surgery, early thought should be
given to re-evaluation and re-operation. In
addition a more aggressive approach may be
warranted with early hemispherectomy in
multilobar cases to improve overall

prognosis.
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