Case study

Schizencephaly: a case report

Abstract

Schizencephalyis a rare anomaly of embryonicdevelopmentcharacterized by the presence of
linear fissures containingcerebrospinalfluid and linedwithdysplastic gray matter,
extendingfrom the pial surface of the cerebralhemisphere to the ependymal surface of the
lateralventricle. Schizencephaly can affect one or bothcerebralhemispheres, leading to a
variety of neurologicalsymptomssuch as epilepsy, motordeficits and psychomotor retardation.
An antenataldiagnosis can be made; treatmentisbased on rehabilitation, antiepilepticdrugs and

supportivepsychotherapy.

We report the case of a 3-year-old childadmitted to ourdepartment for a
generalizedtonicoclonic convulsive seizureresistant to antiepileptictreatment. The
child'santecedentsincluded a well-monitoredpregnancycarried to term, and a vaginal
deliverywith no evidence of neonataldistress. The parents are not consanguineous, but there
have been twodeaths in the siblings (at 15 days and 40 days) of unknownorigin. The

childalsoshoweddelayedpsychomotordevelopment.

An MRI scan revealed a type 1 right schizencephalywith a closedcleft, but biologyrevealed no

abnormalities, and geneticstudies are still in progress.

Management to date isbased on antiepilepticdrugs, psychomotorrehabilitation and

sometimessurgery.
Introduction:

Schizencephalyis a rare congenital malformation of cerebral cortical development,
characterized by a cleftextendingfrom the surface of the pie-mother to the cerebralventricles.
Twoanatomical types of schizencephaly are described: type | (closedcleftwalls) and type Il

(open cleftwallswithcoexisting "hydrocephalus™).



1. Case Presentation:

We report the case of a 3-year-old childadmitted to ourdepartment for a
generalizedtonicoclonic convulsive seizureresistant to treatment and a hemorrhagic syndrome
with rectal bleeding. The child'shistoryincluded a well-monitoredpregnancycarried to term,
and a vaginal deliverywith no evidence of neonataldistress. The parents are non-
consanguineous, but there have been twodeaths in the siblings (at 15 days and 40 days) of

unknownorigin.
The childhadalsoundergonesurgery for an inguinal hernia at the age of 5 months.

Since the age of 2, thischild has sufferedfromgeneralizedseizuresresistant to treatment, and

psychomotor retardation: walking and speech have not yet been acquired.

On clinicalexamination, the childwasunable to stand, had muscle strengthrated at 3/5 in
bothupperlimbs, and was able to speak a few words. Osteotendinous reflexes werepresent in
all 4 limbs.

Examination of the cranial pairs wasdifficult, given the patient's agitation.

The evolutionwasmarked by persistent epilepticseizuresthatbecameincreasinglyresistant to

treatment, complicated by a haemorrhagic syndrome withrectorrhagia.

PARACLINICAL EXAMINATIONS:

In view of thisclinicalsymptomatology, a biologicalwork-up wascarried out, with normal

results.

CT scan :
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Figure 1: Cerebral CT in favor of right frontal schizencephalywithclosedcleft.

Brain MRI:

Figure 2: T2 MRI scan showing right frontal schizencephalywithclosedcleft (type 1)

No otherassociatedmalformation .



MANAGEMENT :

The patient was put on oral antiepileptictreatmentwith dual therapy,

psychomotorrehabilitation and follow-up with a speech therapist.

On the other hand, for his rectal bleedingproblem, heunderwentseveralcheck-upsthat shows

no abnormalitiesincluding :hemolysis test, Fecalcalprotectin.

The colorectal biopsywithanatomopathologicalstudyshowednormal appearance of
colonicmucosa; an absence of granuloma; and an absence of dysplasia.

The diagnostic hypothesisis more in favour of a connective tissue anomalyexplained by the

initial pathology, schizencephaly.
2. Discussion:

Schizencephalyis a rare condition defined by an abnormality in the gyral formation,
resultingfrom interruptions in neuronal migration early in pregnancy [1]. It isassociatedwith
mutations in the COL41 gene, which codes for the main chain of type IV alpha collagen in
basement membranes, includingvascular membranes. This could shed light on
theirsusceptibility to embrittlement, hence the possible occurrence of a hemorrhagic

syndrome.

The diseaseresults in delayedpsychomotordevelopment and oftensevere and
refractoryepilepsy, influencing cognitive learningabilities. The prevalence of
schizencephalyisestimated at 1.54 per 100,000 births [2], with an incidence of 1

in 1,650 childrenwithepilepsy [3]. There is no clear distinction between the sexes,
althoughStopa et al [6] have reported a slightpredominance in boys. Usually, the diagnosisis
made in childhood or before the age of 10, when the cause of seizures or
unexplainedneurodevelopmentaldelaysissought [13]. Our patient wasdiagnosed at the age of
3.

The exact cause of schizencephaliaremainsundetermined.

Two main hypotheses have been put forward to explain the pathogenesis of schizencephaly.
The first suggests the intervention of an exogenous agent during the embryonicperiodbetween
the 12th and 17th weeks of gestation, leading to a defect in neuroblast migration.
Mechanismscouldincludeischemia, oftenassociatedwith the middle cerebralarteryterritory,

linked to the mother'syouth, or fetaldistressfollowingmaternal trauma, fetal infection due to



cytomegalovirus, prenatalexposure to substances such as cocaine or other alpha stimulants, or

evencarbonmonoxide intoxication [Norman and McGillivray, 1995].

The second hypothesissuggests an endogenous cause. Indeed, family cases associatedwith a
mutation in the EMX2 gene have been reported, highlighting a possible genetic component in
the onset of schizencephalia. Maternalyouth, as observed in a 16-year-old patient by Ondo
Apo OF et al. in Gabon [8], has been highlighted. Although the evidence points to a possible

geneticorigin, the financialcircumstances of ourpatient's parents precludedgenetictesting.

Schizencephalyisknown to present in twoanatomicalforms: types I and 11 [9]. Clefts can
occurbilaterally, unilaterally, symmetrically or asymmetrically, usuallypredominating in the
parietal and frontal lobes. Occipital localizationis rare.
Schizencephalyfrequentlycoexistswithothercongenital anomalies, includingpolymicrogyria,
heterotopia, agenesis of the septum pellucidum, agenesis of the corpus callosum and septo-
opticdysplasia [10]. Our subjectpresentedwithunilateral type | schizencephaly, located in the

leftfronto-parietalregion.

The clinical manifestation of schizencephalydependsmainly on the bilaterality of the cleft.
The size and location of the cleft are also key prognosticfactors. Type | usuallypresentslater,
withseizuresoccurringin 50-60% of cases [11]. Type 11, on the other hand,
manifestsitselfduring the neonatalperiod, characterized by microcephaly,
significantpsychomotor retardation and epilepticseizures.

The semiology of seizures and the

electroencephalographicabnormalitiesobservedremainpoorlydocumented in the literature.

Ondo Apo OF et al [8] reported a case in which the epileptic manifestations wereessentially
focal. Magnetic resonanceimaging (MRI) is the preferredexaminationbecause of itsability to
accuratelydistinguish gray matter and providedetailed information on cortical structure,
whileofferingmultiplanarviews. Consequently, MRI isconsidered the diagnostic tool of

choice, particularlywhen a disturbance of neuronal migration issuspected [12].

In our patient, signal irregularities in the bilateral occipital white matterwereidentified,

suggesting a possible anoxicorigin in relation to hisillness.

The treatmentstrategy for schizencephalyismainly conservative, whether type I or type II. It
aims to treatmotordeficits and cognitive delays. In addition, medicationisoftenrequired to

manage epilepticseizures. Because of the central location of lesions and the vastextent of



epileptogenicregions, surgeryiscomplicated. It isgenerallyconsidered in specific situations,

such as in the presence of associatedhydrocephalus or intracranial hypertension [12].

In our case, the patient benefitedfrom anti-epileptictreatment, as well as motorrehabilitation
and psychotherapy. This approachissimilar to thatadopted by Ondo Apo et al [8] and Nang FG
et al [4], both of whomobserved comparable results, including cessation of seizures on
treatment. However, cognitive and motordeficitsremained. With regard to herhaemorrhagic

syndrome, regular follow-up wasestablished, withhospitalization if necessary.
CONCLUSIONS.

Schizencephalyis a rare embryonic malformation, manifested by cerebrospinalfluid-
filledcleftsbordered by altered gray matter, connecting the lateralventricle to the outer cortical
surface. It can affect one or bothhemispheres of the brain, givingrise to a variety of
neurologicalsymptoms, such as epilepticseizures, motordisorders and
delayedpsychomotordevelopment. Diagnosisduringpregnancyis possible. The
treatmentstrategyisbasedmainly on rehabilitation, antiepilepticdrugs and

supportivepsychotherapy.
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