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a b s t r a c t 

Hemiconvulsion-hemiplegia-epilepsy syndrome is a rare and severe neurological condition 

that results from prolonged status epilepticus in infancy and early childhood. This syn- 

drome is characterized by unilateral prolonged seizures, primarily clonic in nature, which 

are followed by transient or permanent ipsilateral hemiplegia. In this report, we present 

the case of a 3-year-old girl who exhibited persistent left hemiparesis after experiencing 

an episode of prolonged focal seizures at the age of 2 years. Comprehensive neurolog- 

ical evaluation and brain MRI conducted in our department confirmed the diagnosis of 

hemiconvulsion-hemiplegia-epilepsy syndrome in its chronic phase. 

© 2024 The Authors. Published by Elsevier Inc. on behalf of University of Washington. 

This is an open access article under the CC BY-NC-ND license 

( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Introduction 

Hemiconvulsion-Hemiplegia-Epilepsy (HHE) syndrome is a
distinct and rare epilepsy syndrome that predominantly af-
fects children. It was first described by the French neurologist
Henri Jean Pascal Gastaut et al. in 1960 [ 1 ]. HHE is character-
ized by a triad: prolonged unilateral convulsions, followed by
transient or permanent hemiplegia of varying intensity, and
the subsequent development of partial epilepsy. The etiology
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and underlying mechanisms of this condition remain to
be fully understood. Radiological imaging plays a crucial
role in the diagnosis and management of HHE syndrome,
with Magnetic Resonance Imaging (MRI) being the preferred
modality. 

We describe the case of a 3-year-old child who was referred
to our department for a brain MRI as part of the etiological
work-up for epilepsy associated with left hemiparesis. Based
on the clinical presentation and brain MRI findings, the diag-
nosis of HHE syndrome was made. 
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Fig. 1 – T2-weighted, FLAIR, and TIR sequences (axial and coronal images) demonstrate generalized atrophy of the entire 
right cerebral hemisphere (white arrow), accompanied by ipsilateral ventricular ex vacuo dilatation (asterisk) and high 

signal hyperintensity of the subcortical white matter indicative of gliosis (black arrow). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Case report 

A 3-year-old girl, the second child of nonconsanguineous
healthy parents with no significant antenatal issues and nor-
mal developmental milestone. At the age of 2 years, she ex-
perienced an episode of prolonged focal seizures affecting
the left side of her body, which was managed with multiple
antiepileptics at another hospital. Following these seizures,
she developed weakness in her left upper and lower limbs,
which persisted after discharge. She remained seizure-free
on maintenance antiepileptic therapy (sodium valproate). She
was referred to our department for evaluation of ongoing
hemiparesis and psychomotor retardation. 

On examination, her weight and height were within the
normal range for her age. Neurological examination revealed
spastic left hemiparesis and delayed motor milestones. Exam-
ination of other systems was unremarkable. 

Magnetic resonance imaging of the brain ( Fig. 1 ) showed
generalized atrophy of the entire right cerebral hemisphere
with homolateral ventricular dilatation and high signal hyper-
intensity of the subcortical white matter indicating gliosis. 

Based on the clinical presentation, the patient’s age, and
the brain MRI findings the diagnosis of hemiconvulsion-
hemiplegia-epilepsy syndrome was made. 

Antiepileptic treatment with sodium valproate has been
consistently maintained. Additionally, a comprehensive reha-
bilitation program was initiated shortly after the diagnosis,
focusing on improving motor function and cognitive abilities
with regular assessments planned every 3 months. 

Discussion 

HHE syndrome is a rare epileptic encephalopathy that follows
prolonged status epilepticus in infancy and early childhood
[ 2 ]. It is characterized by prolonged hemiclonic seizures, of-
ten occurring in the presence of fever. These seizures are fol-
lowed by the development of transient or permanent hemiple-
gia. Subsequently, partial epilepsy commonly manifests [ 1 ]. 

HHE syndrome appears to be relatively uncommon, with
precise prevalence and incidence rates remaining unknown.
However, it has been reported to be declining in developed
countries. This decline may be attributed to improved and
quicker treatment of status epilepticus, especially the abortive
treatments with benzodiazepines and increased rates of
childhood immunizations, which reduce febrile status epilep-
ticus [ 3 ]. 

The exact pathophysiology of HHE remains unclear. Several
factors contribute to its pathogenesis [ 1 ]. Prolonged seizures
can impair neuronal energy metabolism and cause excitotoxic
cell injury. Inflammation and prolonged ictal activity affect
blood-brain barrier permeability, exacerbating cell injury. Ad-
ditionally, predisposing factors such as genetic influences and
focal epileptogenic lesions have been suggested as potential
underlying mechanisms. 

Two primary forms of HHE syndrome have been recog-
nized. Type I, the symptomatic form, often occurs after febrile
seizures associated with acute cerebral disorders such as
meningitis, encephalitis, head trauma, subdural hematoma,
focal cortical dysplasia type IIID, and cerebral vascular dis-
ease [ 4 ]. This form typically presents with an earlier onset of
epilepsy, which is of a symptomatic generalized type. Type
II, the idiopathic form, is characterized by idiopathic sta-
tus epilepticus, which subsequently leads to temporal lobe
epilepsy [ 5 ]. 

Clinically, HHE syndrome typically presents in 3 stages: 

1. Hemiconvulsions: The initial stage involves prolonged
(hours), unilateral clonic seizures. These convulsions
often last for hours and may be resistant to conven-
tional antiepileptic medications. The onset usually oc-
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curs in the first 2 years of life, often preceded by a febrile
episode. 

2. Hemiplegia: Ipsilateral and occurring immediately fol-
lowing hemiconvulsions. The severity of hemiplegia can
vary, often being profound. It may be transient, with full
recovery within 1 to 12 months, or permanent. 

3. Epilepsy: The third stage is characterized by the onset of
epilepsy, which typically develops months to years after
the initial hemiconvulsions. The seizures are often com-
plex and partial originating from the temporal lobe [ 1 ]. 

Radiological imaging plays a crucial role in the diag-
nosis and management of HHE syndrome. MRI is the
preferred modality due to its superior ability to char-
acterize brain parenchyma and detect subtle changes
that occur in the course of the syndrome. In the early
stages of HHE syndrome, MRI typically reveals T2 and
DWI hyperintensity with a decreased apparent diffusion
coefficient (ADC), predominantly affecting the subcortical
white matter of the affected hemisphere with normal vas-
cular imaging. These findings are indicative of cytotoxic
edema [ 5 ]. Furthermore, some cases of HHE syndrome have
reported additional involvement of the basal ganglia and hip-
pocampus [ 6 ], suggesting that the pathophysiological impact
of the syndrome can extend beyond the subcortical white
matter. During the subacute phase which occurs 8-30 days
post status epilepticus, progressive atrophy of the affected
hemisphere is observed, accompanied by hyperintense sig-
nals on T2-weighted and FLAIR images due to gliosis. In the
chronic phase, which extends beyond 3 months post status
epilepticus, the MRI findings become more pronounced. There
is marked atrophy affecting both the cortical and subcortical
regions of the entire hemisphere, reflecting significant neu-
ronal loss and brain volume reduction. This extensive atrophy
is often accompanied by dilatation of the ventricular system. 

EEG remains valuable in the diagnostic approach. During
the critical phase, it typically shows asymmetric high-voltage,
rhythmic slow waves (2-3 Hz), which are often bilateral but
more pronounced in the hemisphere contralateral to the clin-
ical crisis [ 7 ]. Following the prolonged seizure, there is a subse-
quent appearance of slow waves and spikes, followed by delta
slowing with increased amplitude observed on the affected
hemisphere [ 1 ]. 

In the early stages of HHE syndrome, the main differen-
tial diagnosis on imaging includes stroke, which can be dis-
tinguished by the presence of abnormalities that are not con-
fined to a specific vascular territory and by normal findings on
angio-MRI. 

At the hemi-atrophy stage, differential diagnosis should
consider other potential causes of cerebral hemi-atrophy, par-
ticularly: 

• Dyke-Davidoff-Masson Syndrome : characterized by cere-
bral hemi-atrophy along with ipsilateral calvarial thicken-
ing and hyper-pneumatization of paranasal air sinuses. 

• Sturge-Weber syndrome : involves cerebral hemi-atrophy
typically localized to the parieto-occipital area, often
accompanied by ipsilateral enlargement of the choroid
plexus and prominent leptomeningeal enhancement. 
• Rasmussen encephalitis : initial atrophy is typically ob-
served in the ipsilateral caudate nucleus, followed by more
generalized hemisphere atrophy and signal changes. 

The treatment of HHE syndrome primarily involves med-
ical management aimed at controlling seizures, as there
is no curative treatment for the condition. Carbamazepine
and/or phenobarbitone have shown efficacy in seizure man-
agement [ 8 ]. For refractory cases, surgical interventions such
as hemispherectomy and corpus callosotomy have been
successful [ 9 ]. 

Conclusion 

Hemiconvulsion-Hemiplegia-Epilepsy syndrome is a rare and
severe neurological disorder that can greatly impact the qual-
ity of life for patients and their families. Radiological imag-
ing, particularly MRI, is essential for diagnosis. Early recogni-
tion and aggressive seizure management are critical to reduc-
ing long-term neurological consequences. Further research
is needed to enhance our understanding of HHE syndrome’s
pathophysiology and to develop more effective treatment
strategies. 

Patient consent 

Written informed consent for the publication of this case re-
port was obtained from the parents of the patient. 
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