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Abstract:

Brain imaging is most important tool for the acdardiagnosis of various congeni
CNS infections. Infections of thfoetal nervous system results in spectrum of findings
depends upon the inciting agent and the timingnéddtior. As a general rule earlier tl
infection, more severe are the findings. Conger@&lV infection can be diagnosed w
accuracy with its specific features identified oraib imaging. We present a case
congenital CMV infection in an-months-old boy,ts clinical presentation, imaging findin
and laboratory reportSpecific literature review is included in orderpioint out major goal
achieved in the diagnosis and prognosis of congle@MV infection
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Case Report:

An 8-monthseld male boy of ™ issue of non-

consanguinous parents was broi to the paediatric OPD
by the parents for the chief complaints of baby
responding to them. Patient had not achieved neltkry
yet. Parents also gave history of two episodegialises a
the age of 7 months, which were generalized toluoic
type, not preceded by feveand lasted for 1 minut
followed by postictal unconsciousnes

The mother G2P1L1A0 had an uneventful anter k.
period. Baby was delivered in hospital at term byoamal
vaginal delivery with a birth weight of z Kgs. Baby cried immediately after th and there
was no history of NICU/ PICU stay. Baby was immudiznormally till date. Family histor
was unremarkable.

On examination the patient had increased muscle iorbilaterl lower limbs anc
microcephaly.

The baby was subjected to USG brain, owed by MRI and NCCT brain. C
intracranial USG, ventriculomegaly was evident adl\as multiple tiny puctate echogel
foci with post-acousticshadowing along periventricular as well as pariataltica-
subcortical white matter.

On MRI Brain, there was evidence of multiple putettnear and curvilinear foci ¢
intra-cranial calcifications as evidenced by blooming BRE images along ependyr
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frontal-occipital areas. These findings were la@nfirmed on NCCT Brain study.

MRI also revealed ventriculomegaly involving all ufo lateral ventricles,
periventricular cyst formation and neuronal migvatianomaly in the form of pachygyria
(Lissencephaly Spectrum).

These findings were suggestive of the congenitalSCNfection- congenital
cytomegalovirus infection, which was later confianegith the serum CMV specific anti-lgG
antibody titers.

Discussion:

Neonatal CNS infections, whether acquirgdutero (congenital), intrapartum or
postnatally remain an important cause of acute kEmd-term neurological morbidity.
Pathologic features and associated imaging pattepsend upon the stage of development of
the CNS, the affinity of a specific infective agénit a specific CNS cell type, and the ability
of the host to respond to that instiitNeuroimaging is crucial in visualization of typica
atypical lesion patterns, which not only allows #orapid diagnosis but also subsequent
therapeutic decisiorts.”’

The mechanism of infection and damage is also réiffe amongst the infectious
agents, leading to more specific imaging and patfiolappearances. Viruses, for example,
tend to produce a selective necrosis of specifidtygees, whereas bacteria and fungi are less
selective. Also, different patterns of calcificatsoon CT or pathologic specimens are typical
for the various STORCH (syphilis, toxoplasmosidaila, CMV, human immunodeficiency
virus (HIV) and herpes simplex) infections.

Congenital CMV infection is one of the most comnuamgenital viral infections in
the world. Foetal infection results from transnossof the virus across the placenta and is
particularly common in women who experience primanyection during pregnancy.
Approximately 7%—-10% of neonates with CMV infectierhibit symptoms of cytomegalic
inclusion disease such as microcephaly, hepatosplegaly, thrombocytopenic purpura,
hearing loss, and intracranial calcifications. @tlsgmptoms include low birth weight,
hepatitis, pneumonitis, and neurologic and hemgtol@bnormalities. Foetuses that are
infected at a younger gestational age generallg lagroorer outcome than those infected at a
later stage of development. Infections that occostipatally are less severe, and these
patients may even be asymptomatic. Sensorineuaalngeloss is common in children with
congenital CMV infection and is present in 10%-1%% infected infants who were
symptomatic at birth. Asymptomatic infants develmaring loss less often than do infants
who were symptomatic at birth, but asymptomatiaim$ account for most cases of CMV-
related sensorineural hearing loss because ofithe humber of these patiefits.

Cranial ultrasonography (USG), magnetic resonaiti)(imaging, and computed
tomography (CT) have been used for diagnosis ardacterization of congenital CMV
infection, and each modality has its advantagesiisativantage’d!

Intracranial calcification is a common finding oreumoimaging in paediatric
neurology practice. In approximately half of allsea the calcification occurs in damaged,
neoplastic, or malformed brain. For the large nunteother disorders in which intracranial
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calcification occurs, no common pathogenetic meidmancan be suggested. Conger
infection, particularly with cytomegalovirus, aceds for a significant proportion of a
cases. However, some genetic diseases, in partibidardi-Goutiéres syndrome, Ba-like
calcification, and RNASETZ2elated disease, may mimic congenital infectiomrefore, &
full consideration of the radiological anlinical features is necessary before concluding
congenital infection is the cau®

Image 1: NCCT Brain showing intracranial calcifications, predominantly in
periventricular location

In spite of a relative paucity of published CT dacharacteristi features of
intracranial calcification in CMV can be definedal€ificatior is often thick and chunk
truly periventricular, in the ependymal subependymal region, and seen as spots or lini
onoccasions, completely outlining the vricles. Spots of calcificatiom the basal gangli
white matter, or cortex mayccur, and are often asymmetri[3] Elsewhere, including withi
the basal ganglia and brain parenchyma, calcifinagienerally appears faint and punctat
characteristic tat helps distinguish basal ganglia calcificatione dw congenital CM\
infection from that due to other causes, which setadbe more florid. Although calcificatic
is extremely common in patients with congenital Ci¥éction, it is not always presenn
absence of calcification should not exclude a disgnof congenital CMV infectio?

Migrational abnormalities are a heterogeneous gichgracterized by an abnorn
structure of the cerebral cortex. They are causedtd genetic caust® # Thesedisorders
may occur during the stages of proliferation, migra or organization of the cortex. T
clinical manifestations of these disorders varysiderably, and they depend largely on
stage of arrest! A variety of migrational abnormalities he been reported in patients w
congenital CMV infection, and such abnormalitiesyntee present in as many as 10%
patients. Lissencephaly, pachygyria, and diffusefamal polymicrogyria are the mc
common migrational abnormalities. Schizencephalyrare, and cortical dysplasia w
described in one patient with congenital CMV infext and concomitant white matt
diseasé?
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Image 2: Examples of intracranial calcification (ICC) paerns in specific disease (&) Congenital
cytomegalovirus infection showing true periventrilew and cortical calcification, and extensiv
cortical malformation. (b) Congenital toxoplasmosiglemonstrating dense periventriculi
aggregates and hydrocephalus. (c) Hypoparathyroidisecondary to chronic iron toxicity ir
thalassaemia. Symmetrical calcification in globusalfidus, caudate, thalamus, and left front
cortex. (d) Fahr disease: extensive symmetrical gmeédominantly grey matter calcification. (i
Classical Aicardi—Gouti_ere syndrome: calcification in basal ganglia and deegite matter with
marked low density and swelling of frontal white ter. (f) Banc-like calcification with simplified
gyration and polymicrogyria secondary to OCLN mutais showing a malformed brain wh
frontoparietal polymicrogyria and linear or reticar calcification in the deep cortex. (¢
Leukoencephalopathy with calcifications and cysiéote that the calcification is largely in the gre
matter, and is similar to that seen in some casé$ahr disease in (d). There are, however, lat
cysts arising in the thalami. There is also low dd#ty of white matter indicative ¢
leukoencephalopathy. (h) COL4A1 mutation showingosgralcification in the deep frontal whit
matter on the left and true perivericular calcification on the right. There are alsdeatures of
periventricular leukomalacia. (i) Juvenile Alexande disease showing calcification withi
periventricular garlands. (j) Cockayne syndrome tvitwidespread calcification in deep whi
matter, dep cortex, and basal ganglia in an atrophic brain.at€ification was not suspected frol
the MR appearances. (k) Infantile Krabbe diseasewsling calcification with the corona radiata. (
Molybdenum cofactor deficiency demonstrating bileak thalamic calcfication in an atrophic
brain with some cystic encephalomalac(Image curtseyt.ivingston JH et af)
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Image 3: Axial T2/FLAIR Image 4: Periventricular cyst
section showing Pachygyria (a) Axial T2WI (b) T2/FLAIR

White matter abnormalities are common in those wibngenital CMV infection
occurring in as many as 22% of patients. Delayedlimgtion is one manifestation of wh
matter disease in patients with congenital CMV étifen. However, delayed myelinaticds
nonspecific and may be seen in a variety of comaiti Disturbed myelination is mc
common in congenital CMV infection than generalizbglayed or decreased myelinati
White matter abnormalities may be the only imadinding of congenital CMV infction in
these children, and congenital CMV infection shoblel considered in the different
diagnosis of developmental delays and leukoencephtily. CM\-related encephalopatl
is static and does not progress with time, a charatc that may helpistinguish congenite
CMV infection from other progressive types of leekoephalopath®®

Periventricular cysts have been reported in patianith congenital CMV infectior
and they may appear as cystic areas adjacent teetitecles at CT, MR imagin@nd US.
Cysts have been reported in a variety of locatibosthey are particularly common adjac
to the anterior temporal lobes, where they oftee associated with white mat
abnormalitiesThe differential diagnosis of leukoencephalopatliyarterior temporal cyst
is very narrow and includes congenital CMV infentiteukoencephalopathy with subcorti
temporal cysts and megalencephaly, and vanishirig whatter diseas?

Other common but nespecific findings of congenital CMV infectionscludes
cerebral atrophy, ventriculomegaly and lenticuiast vasculopath!?

Image 5: Hydrocephalus & Persistent cavum septum pellucidum
(a) Axial T2WI (b) T2/FLAIR

7w IToFLAR
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The biochemical markers (Serum IgG and IgM) wendopmed for toxoplasma and
CMV by capture ELISA method. The tests showed sfiopositive Serum IgG titers for
CMV infection and were negative for Toxoplasmofiable 1,2]

Table1Test resultsfor CMV Serum IgM and 1gG

Biological reference
interval

<0.8: Negativ
CytomegaloviruslgG | 3.1 | Index| >0.8 -<1.2: Equivocal
>1.2: Positive
<0.8: Negativ
CytomegalovirusigM | 0.6 | Index| >0.8 -<1.2: Equivocal
>1.2: Positive

Table2 Test resultsfor TOXOPLASMA Serum IgM and 1gG

Biological reference
interval

<0.7: Negative
ToxoplasmaviruslgG | 0.13 | Index| >0.7 -< 1.3: Equivoca
>1.3: Positive
<0.8: Negative
ToxoplasmavirusigM | 0.37 | Index| >0.8 -< 1.2: Equivoca
>1.2: Positive

Test name Result | Unit

Test name Result | Unit

Conclusion:

In conclusion, the presence of characteristic imgdindings such as intracranial
calcification, migrational abnormalities, white neat disease, ventriculomegaly, and
periventricular cysts may help diagnose conger@slV infection in infants and children
with neurodevelopmental deficits. In isolation, mdmdings of congenital CMV infection
are nonspecific; however, patterns of abnormaldresindicative of the diagnosis.
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