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ABSTRACT
This article aims to present the cases of two pediatric patients with Subcortical Band Heterotopia, monitored in our 
clinic over a period of one year with respect to seizure frequency and cognitive as well as behavioral evolution. 
While one of the patients was born at 32 weeks and had a delay in reaching the normal develomental milestones, 
the second patient had no signifi cant history of psychomotor delay. Both patients showed epileptic seizures, one 
of them evolving to intractable epilepsy, mild cognitive decline and behavioral problems, while the other presented 
a wide seizure-free interval and no cognitive impairment. Finally, we would like to emphasize that in a child with 
epilepsy and psychomotor delay, with an evocative EEG, cortical development disorders should be considered and 
magnetic resonance imaging (MRI) should be carried out. 
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INTRODUCTION

Subcortical Band Heterotopia (SBH) or “Double 
Cortex” syndrome is a neuron migration disorder 
predominately affecting females, associated with a 
mutation of the XLIS gene located on Xq22.3-23 
chromosome, characterized by an imagistic dis-
cernible band-like appearance of heterotopic neu-
rons separated from the normal cortex by a layer of 
white matter. 

This aspect results from an impairment of neu-
ronal migration, a cortical development process 
which takes place during the third to fi fth months of 
gestation. Disruption of the normal process of neu-
ronal migration results in a recognizable group of 
malformations known as “neuronal migration dis-
orders”. Due to recent advances in molecular biol-
ogy, genetics and imaging studies, efforts have been 
made to give rise to a classifi cation of these disor-
ders which can best refl ect the increasing knowl-
edge of cortical development and the mechanisms 

of its disorders. According to Barkovich, Guerrini 
et al (1), SBH is classifi ed in the II.B lissencephaly 
spectrum, comprising of widespread abnormal 
transmantle migration malformations. 

The clinical manifestations in children with neu-
ronal migration disorders consist of epileptic sei-
zures, most of the times progressing towards drug-
resistant epilepsy and mental retardation. Moreover, 
children with SBH might demonstrate cognitive as 
well as behavioural problems (2). The use of mag-
netic resonance imaging (MRI) in investigating 
children with this symptomatology has led to an in-
crease in the frequency of diagnosing neuronal mi-
gration disorders. 

We present the cases of two female patients kept 
under observation in our clinic over a period of one 
year, through clinical, electroencephalografi c and 
psychological assessments, both displaying an im-
agistical aspect of “double cortex” syndrome and a 
clinical picture consisting of seizures and mild 
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mental retardation, however with different charac-
teristics.

CASE REPORTS

Case I
History
The fi rst case is of a 17 year-old female patient 

who was admitted to our clinic for recurrent drug 
resistant epileptic seizures and lowering of school 
performance. The seizures had started around the 
age of 4, at that time their aspect being of tonic sei-
zures with a partial onset and secondary generaliza-
tion, predominantly occuring during sleep, with a 
frequency of about one episode per week. Subse-
quently, the frequency of the seizures rose to up to 
20-25 episodes per night and their aspect became 
polymorphic, the child also manifesting general-
ized tonic-clonic seizures, as well as “drop-attacks”, 
during the day. Various antiepileptic drug (AED) 
schemes were employed, consisting in valproic 
acid, phenitoin, phenobarbital, lamotrigine, clon-
azepam, levetiracetam, topiramate, ethosuximide, 
diazepam, oxcarbazepine, without a signifi cant 
lowering in the frequency of seizures. At the same 
time, parents reported a lowering of the child’s 
school performance.

Clinical and paraclinical examinations 
Her personal and family history were unremark-

able. The physical and neurological examinations 
were normal, except for bradylalia and bradyphy-
chia. The EEG recording during wakefulness 
showed a background polymorphic activity in the 
alpha frequency range with aperiodic spike-and-
wave discharges, with a higher amplitude over the 
right hemisphere (Figure 1).

 The cerebral MRI showed the characteristic as-
pect of “double cortex” syndrome: a diffuse band 
of dark matter situated between the lateral ventri-
cles and the cortical surface, separated from the 
normal cortex by a thin layer of white matter (Fig-
ure 2). 

The psychological examination revealed a mild 
cognitive impairment and bradylalia, as well as be-
havioral abnormalities. 

Treatment and evolution
The patient is currently on Valproic Acid (1125 

mg/day), Topiramate (275 mg/day) and Clobazam 
(17,5 mg/day). She keeps having seizures, however 
with a lower frequency of about 2-3 episodes per 
week, mainly diurnal, characterized by loss of con-
sciousness and “head drop”, lasting for 3-5 seconds, 
followed by postictal confusion. Psychologically, 

FIGURE 1. Interictal EEG during wakefulness – inconsistent left to right asymmetry with background polymor-
phic activity in the alpha frequency range; aperiodic spike-and-wave discharges with a higher amplitude over 
the right hemisphere. Sensitivity: 150 microvolts
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the same pattern has been noted over time. Her 
EEG at the moment is uncharacteristic, displaying 
the same background polymorphic activity in the 
alpha frequency range, with occasional and aperi-
odic spike- and – wave discharges. 

Case II
History
The second case is that of a 9 year – old female 

patient, who was initially admitted to our clinic for 
two consecutive right-sided partial seizures. The 
seizure onset was at the age of fi ve, when, accord-
ing to the description provided by the family, she 
developed a left sided partial seizure with second-
ary generalization and progression to status epilep-
ticus. While no signifi cant familial history has been 
noted, the child was born at 32 weeks and had a 
mild psychomotor delay accompanied by speech 
disturbances. 

Clinical and paraclinical examinations 
Upon arrival at our clinic, her physical and neu-

rological examinations were within normal limits, 
except for dyslalia. The EEG during wakefulness 
showed a relatively syncronous activity in the al-
pha frequency range, with superimposed periodic 
suggestive aspects of “high amplitude, fast activi-
ty”, an electroencephalografi c pattern previously 
noted occasionally in connection to neuronal mi-
gration disorders (Figure 3). 

FIGURE 2. T1-weighted Coronal Cerebral MRI – „dou-
ble cortex” aspect

FIGURE 3. Interictal EEG during wakefulness – relatively synchronous activity in the alpha frequency range with 
superimposed periodic aspects of “high amplitude, fast activity”. Sensitivity: 150 microvolts
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 The cerebral MRI revealed the same aspect of 
“double cortex” mentioned above (Figure 4). 

The psychological examination showed a mild 
psychomotor delay and a bradylalic and dyslalic 
speech. 

FIGURE 4. T1 – weighted Coronal Cerebral MRI – „dou-
ble cortex” aspect

Treatment and evolution
The patient has been on treatment with Valproic 

Acid, currently at 25 mg/kg/day, with a favorable 
evolution regarding seizures, presenting only one 
additional short seizure throughout the period of 
one year. Her mental abilities have maintained the 
same level and she is undergoing speech therapy. 
The EEG aspect has not changed signifi cantly over 
time. 

CONCLUSIONS

The cases presented in this article illustrate the 
fact that neuronal migration disorders can have 
polymorphic clinical as well as electroencepha-
lografi c aspects, both our patients displaying epi-
leptic seizures but with different forms and fre-
quency and uncharacteristic EEG patterns. The 
investigation which prompted the diagnosis was 
the cerebral MRI, which revealed the characteristic 
aspect of this cortical malformation. Because of the 
diffuse involvement of the brain, in both cases the 
treatment was aimed at lowering the frequency of 
the seizures and the psychological profi les of the 
patients have been monitored, in order to account 
for possible changes along the course of evolution 
and treatment.
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