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Abstract

Objective

Hemiconvulsion-Hemiplegia-Epilepsy syndrome (HHE) is an initial phase
of unilateral or predominantly unilateral convulsive seizures usually of long
duration, with a second phase of hemiplegia (usually permanent), immediately
following the hemiconvulsions;and then a third stage, characterized by the
appearance of partial epileptic seizures. The causes of the initial convulsions in
HHE syndrome are multiple but in many patients no cause in obvious.
Neuroimaging studies demonstrate an acquired atrophy, that often is preceded
by swelling and edema of the hemisphere. Here we report a case of 18 month-
old boy, with an initial phase of repeated episodes of partial seizures, followed
by hemiparesis and epileptic seizures, with one episode of generalized
convulsive status epilepticus . Minor head trauma was the trigger factor of the
initial attack. Brain neuroimaging showed generalized atrophy , that was more
prominent in the left hemisphere.
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Introduction

HHE Syndrome comprises an initial phase of unilateral or predominantly unilateral
convulsive seizures that are usually of long duration (hemiconvulsions), followed
immediatedely by a second phase of hemiplegia (usually permanent), and then a
third stage that is characterized by the appearance of partial epileptic seizures (1,2).
The first two stages constitute a particular form of status epilepticus rather than
a distinct syndrome.The third phase of partial epilepsy, in conjunction with the
history of the temporal sequence of hemiconvulsions and hemiplegia , represents
a characteristic epilepsy syndrome(3).The hemiplegia that immediately follows the
convulsions, is initially flaccid and fairly massive, but tends to become spastic and
less marked as time passes. The minimum duration of the hemiplegia is arbitrarily
set at more than 7 days to separate it from the more common postictal or Todd
paralysis. In 20% of the cases the hemiplegia was not permanent, and disappears
within 1 to 12 months(1), but some degree of spasiticity, increased deep tendon
reflexes and pyramidal tract signs persist.

Two mechanisms playing a role in the development of a later epilepsy are induced
by cytotoxic edema and thalamic dysfunction causing a disruption of the thalamo-
cortical circuit (4).The incidence of the syndrome has considerably declined over
the past 20 years in industrialized countries but cases are still common in third world
countries (5). Presented here is the case report of an 18 month-old boy with the
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diagnosis of HHE syndrome, triggered by a mild head
trauma.

Case report

An 18 month-old boy, was referred to Children’s Medical
Center for the evaluation of right side hemiparesis and
seizure disorder. The second child of consanguineous
parents, he was delivered at term, by repeated cesarean
section, delivery with an unremarkable birth history.
At 45 days of age, the patient ‘s first seizures began as
repeated episodes of focal clonic seizures of the right
arm; the infant’s consciousness was normal between
attacks of partial seizures, as reported by their parents.
Immediately following the repeated paroxysms of partial
seizures, hemi convulsions of the same side appeared.
After 2 weeks of hospitalization, seizures were controlled
with Phenobarbital, but gradual upper limb paresis was
observed.

Two days before the initial seizures the patient had a mild
head trauma, without loss of consciousness. His gross
motor development was normal with ability of sitting
at 6-7 months of age and standing at 11-12 months, but
weakness of the right arm persisted. He was able to say
2-3 words until 1 year of age, and his social and language
development seems normal. Routine laboratory exams
including, cerebrospinal fluid tests were normal. Brain
CT scan and EEG were unremarkable. The patient was
discharged with phenobarbital and physical therapy
was recommended. At one year of age, the parents
discontinued phenobarbital and a one month later, the
seizures started again as partial seizures with one episode
of generalized convulsive status epilepticus . After his
admission, the patient’s right arm palsy changed to right
hemiparesis. The patient was discharged 2 weeks later
after seizure control with a prescription of Phenobarbital.
At 18 months of age, the patient was able to walk, only
with support, and right side paresis was prominent. Head
circumference,weight and length were 49.5 cm, 11kg
and 79 cm respectively.

Neurological exams showed spasticity of right upper
and lower extremities with brisk DTR and upward
plantar reflex. Fundoscopic examination was normal.
Hematological, lipidprofileandbiochemistericlaboratory
findings were normal. Blood gas parameters , blood
ammonia and blood lactatet levels were normal . Urine
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nitroprusside test was negative. ProteinC, proteinS,anti
thrombin C and antiphospholipid Ab were within normal
limits. Brain CTscan and MRI showed generalized brain
atrophy with dilatation of lateral and third ventricles and
prominent cortical sulci .brain atrophy was prominent on
the left frontotemporal sregions. Hyper intense abnormal
signals in the white matter of the left hemisphere were
seen, in favour of gliosis (Figures 1,2,3 ).

EEGs were done several times with digital and analog
(vega 10) techniques, and except for a few sharp waves on
the right side and mild asymmetry, no other paroxysmal

activities were seen (Fig 4).

Fig 1: T1-weighted axial magnetic resonance imaging (MRI)
shows dilatation of both ventricles and cortical atrophy.
Hemiatrophy of left hemisphere is prominent.

Fig2: T2-weighted axial MRI shows generalized atrophy

a ventriculomegaly. Left side hemiatrophy with cortical
atrophy and hyperintense signals of subcortical white matter

arc secn.
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Fig 3: T2-weighted coronal MRI shows prominent left
hemisphere cortical atrophy and hyperintense abnormal

signals of subcortical white matter indicate gliosis .

Fig 4: EEG shows few sharp waves on the right side.

Discussion

HHE Syndrome, first described in 1960 by Gastaut et al
(1), has a peak incidence during the first 2 years of life,
with 60-85% of cases occurring between 5 months and
2 years of age. Only few cases have been reported at 4
years or older (6,7). Our patient became symptomatic
from 1.5 months of age, which to our knowledge is
the youngest patient to have been reported yet. Simple
partial seizures occur in approximately one third of the
patients, partial seizures with secondary generalization
in 20% and repeated episodes of status epilepticus in
approximately 10% (7). In our patient, repeated episodes
of partial seizures, occurred as focal clonic and one
episode of status epilepticus.
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The causes of the initial seizures in HHE syndrome
are multiple; meningitis,subdural effusions, small
asymptomatic hemispheric lesions of perinatal or
prenatal origin, trauma (8), inherited protein S deficiency
(9) and L2 Hydroxyglutaric aciduria (10) have been
documented, but in many patients no cause is obvious(8).
Post convulsive hemiplegia is rarely associated with
vascular obstruction (11). In our case a mild head trauma
was reported 2 days before the onset of the seizures but
no other predisposing factors including metabolic or
protein C and S deficiency were found. The pathogenesis
of HHE syndrome is likely to be caused by prolonged
focal convulsions responsible for a hypoxic cerebral
edema(12) or the result of the epileptic activity itself,
as has been observed in febrile status epilepticus (7).
In this case, initial phase of repeated focal seizures and
one episode of status epilepticus resulted in hemiparesis
although phenobarbital withdrawal may have played a
role. Swelling and edema of the involved hemisphere that
was rapidly followed by atrophy is the main neuroimaging
finding at the time of initial seizures(4,13).

Eventually, when the hemiparesis persists, generalized
atrophy of the hemisphere is seen(14).

Many neuroradiologic studies, such as that of Toldo et al,
demonstrated that seven days following hemiconvulsion,
the imaging abnormality on T2 and diffusion-weighted
image (DWI) was limited to the white matter of the
left hemisphere and, a month later, severe gliosis and
unilateral brain atrophy were already evident(2,13,15).
Neuroimaging studies in our case showed generalized
brain atrophy with ventriculomegaly that was more
prominent in the left hemisphere. Hemiatrophy of the
left hemisphere with hyper intense abnormal signals
in subcortical white matter were other findings. The
occurrence of seizure is usually preceded or accompaind
by the appearance of paroxysmal EEG abnormalities,
especially in the temporal area. EEG showed ipsilateral
slowing and low voltage of background activity(2).
Although EEGs were taken several times, except for a
few sharp waves on the right side, no other paroxysmal
activities were seen. While the standard treatment of
HHE syndrome is medical, but hemispherectomy (16)
and corpus callosotomy (17,18) have been performed
and reduction in seizures reported(16). Unfortunately
there is no curative treatment for HHE syndrome and
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surgical and medical treatments are merely supportive.
It has been demonstrated that in acute presentations,
the use of anti-edema therapy should be considered to
prevent cell injury (4).At the present time, our patient’s
seizures are controlled by phenobarbital, but must be
followed. To our knowledge this is the first Iranian case
HHE Syndrome to be reported.
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