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Case Report

L issencephaly-A Brain Flawed
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Abstract

We present a case report of a twelve-day old chiffering from seizures, in which magnetic resomaincaging (MRI)
established the diagnosis of Lissencephaly. Althotige causes of this disease entity are manifolR] ®an reveal
stigmata of antenatal maternal infections in thédcHn such a scenario, cytomegalovirus (CMV) s important
offender. In this article we discuss the pathogsnafsLissencephaly in general, along with signsrafsplacental CMV
infection in the child. A diagnosis of CMV inducégssencephaly obviates the need for chromosomdysisaand other
genetic studies.
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I ntroduction

Lissencephaly refers to paucity of gyri and sulcihie Lissencephaly. The child usually presents with ykaia
cerebral cortex giving a smooth appearance to the milestones, mental retardation and seizures [1].
cerebral parenchyma [1]. The condition is caused Although, the characteristic brain appearance osser

primarily by flawed neuronal migration [2]. It is sectional imaging allows a prompt diagnosis of the
therefore imperative to comprehend the dynamics of entity, Magnetic resonance imaging (MRI) can idgnti
neuronal proliferation and migration in order tohfam the stigmata of maternal infections in the child, [1
its pathogenesis. A variety of antenatal insultsgiiag thereby saving the family from the predicament of
from genetic defects to maternal infections cardpoe expensive and scarce genetic counselling and

chromosomal analysis.

Case Report

A twelve days old male child presented with seigulethargy and refusal to feed. He was born ah tey normal
vaginal delivery, to a mother who tested positimedytomegalovirus infection.
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Case Report

The baby cried immediately after birth. Apgar sca@s normal at 8. Birth weight was 3kg. Child hagtnocephaly.

Brain MRI revealed a smooth brain with absenceyoif @nd sulci. Non operculized and shallow sylviesures resulted
in a figure of 8 appearance of the cerebral hengigggh[Figure 1]. There was agenesis of the corpllestm with

dilatation of trigone and occipital horns of boteral ventricles [Figure 2]. Brain stem was noiynaisualized [Figure
2].

Figure 1. Axial T1 FLAIR image (a) reveals a smobtiain with absence of gyri and sulci. The sylvis@sures are
shallow and not operculized. The cortical thicknisssot increased and a thin white band of calaifan is seen within
the cortex. Axial T2 WI (b) shows that the rim @f@fication is hypointense on T2 WI.

Figure 2. Sagittal T2WI shows absence of corpus Figure-3: Axial T1 FLAIR image reveals
callosum with colpocephaly. Brain stem is normal. septations in bilateral frontal horns.
Note the ventricular septations and generalised

cerebral and cerebellar atrophy.

Figure-4: CT confirms the rim of calcification ihe cortex. Although periventricular calcificatioase characteristic, in
the present case calcification was confined tactréex.

Pertinent to note in this case was the fact, thatthickness of the cortical mantle was not inerdad/entricular
septationsin bilateral frontal horns were identif[€igure 3]. This indicated the presence of venter adhesions. There
was diffuse cerebral and cerebellar atrophy [FigRleCT scan revealed a thin circumferential rimoadcification
identified in bilateral cerebral cortices[Figure. Alherewas absence of heterotopia and periverdriotdlcification.
Maternal ELISA was positive for CMV. PCR analysfdbtbod sample of the new born was positive for CEMA.
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Discussion

Lissencephaly refers to a smooth brain with absence
paucity of gyri and sulci. Complete absence of gyri
referred to as agyria, while paucity of gyri is
pachygyria. This condition results from a disoraér
neuronal migration and is associated with a thim#ex

[2]. Neurons of the cerebral cortex develop during
second to fourth month of gestation, in an aretedal
the germinal matrix which lies in sub ependymal
location of the lateral ventricles. From here thagrate

to the cerebral cortex during third to fifth monoif
gestation. Initially, when the distance between the
lateral ventricle and the cortical mantle is snthigy do

so by just elongating themselves and then pinching
themselves off from the ventricular end. This psscis
calledsomal trandocation [3,4].

However, later in fetal life when the distance betw
lateral ventricle and cortical mantle increasesnae
complex process is called into play. Now, the neato
migration is facilitated by radial glial cells whicspan
the thickness between the lateral ventricles arel th
cortex. This process involves the identification of
neuron by the glial cell, the attachment of theroauo
the glial cell and subsequent disengagement ofvibe
when the neuron reaches its predestined locatibe. T
disengagement is facilitated by a glycoprotein ezhll
Reelin which is produced by the first layer of tuetex.
This glia-guided locomotion is used predominantly by
the excitatory glutamatergic pyramidal cells of the
cortex [3,4].

A third route of migration involves interspersed
tangential and radial movement of interneurons to
reach their final designated destination. This &oigt
followed by the GABAergic interneurons [5].

The first layer of the cortex is the first to agiand
guides the formation of subsequent layers by prioduc
Reelin. Subsequent layers of the cortex arriveeuerse
order. The seventh layer (subplate) which arriaetyis
transient and it disappears at term. Next to arisve
layer six, then five, four and so on. This implidst
neurons of second layer have to traverse througgrda
seven, six, five, four and three to reach their
rendezvous. After the arrival of the various layefs
cortex in the cortical plate, the neurons interaith
each other and establish synaptic connexions witaro
neurons. This process callecbrtical organization
begins at the age of 22 weeks of fetal life andinoes
up to the age of 2 years [6].

International Journal of Medical Research and Review

Case Report

It is therefore evident that cortical formation st
three processes- Neuronal Proliferation, Migratom
Organization. These run concurrently, are mutuadly
weaved and show clockwork precision [6]. It carerat
any stage resulting in various disorders of cokica
formation. These disordershave been classified by
Barkovich [7].

Lissencephaly occurs when this organized hieraathic
process gets mussed. Lissencephaly can be cldssifie
into two main types. In type | or classical Lissepicaly
there is arrest of neuronal migration and a thiourf
layered cortex with shallow sylvian fissures is ganet.

It is further divided into various subtypes dep&gdup

on the involvement of LIS1, relin, doublecorten dhd
ARX gene [7].

Type |l Lissencephaly or cobblestone complex
produces congenital muscular dystrophy. The caoiti
is caused by the neurons over shooting their datégn
destination and thereby leading to subpial islantls
neurons producing cobble stoning. Walker- Warburg
syndrome and Fukuyama congenital muscular
dystrophy are included in Type Il Lissencephaly [8]

The most common clinical presentation in childréthw
Lissencephaly is developmental delay and seizures
[9,10]. Chromosomal anomalies, ischemia, maternal
infections like TORCH and exogenous or endogenous
toxins can result in Lissencephaly.

Congenital CMV infection is one of most common
infections afflicting the fetal brain [11]. There trans
placental passage of the virus and the fetus bexome
serologically reactive for CMV [12,13].

The present case highlights the MR features of
Lissencephaly due to transplacental fetal infectign
CMV. These includethe lack in increase in cortical
thickness, generalised cerebral and cerebellaplagro
microcephaly, circumferential cortical calcificati@nd
ventricular adhesions. The lack of cortical thidkenis
due to less number of neurons formed in the geldmina
matrixcoupled with increase in programmed cell deat
or apoptosis in CMV induced Lissencephaly [11].

Presence of Lissencephaly in a child with prenatal
infection with CMV indicates infection in early #dt
life and portends a bad prognosis [11,14,15]. Genet
abnormalities are not detected in such cases.
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Conclusion

Maternal infection by TORCH agents are a major
etiological factor in the causation of congenital
anomalies in the child. Other causative factordushe
chromosomal anomalies, Ischemia and toxins. Thés ca
highlights the role of maternal CMV infection indog
Lissencephaly in the fetus. If antenatal maternal
infection is established as the cause of Lisseralgph
genetic counselling and chromosomal analysis become
redundant and the mother can hope for normal
pregnancy outcome in the future.
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