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Congenital Cytomegalovirus Infection

» Encompasses a spectrum of symptoms.

» Most infants are asymptomatic at birth.

» Radiographic abnormalities most consistent
with cCMV CNS disease include intracerebra
calcifications, periventricular echogenicity,
ventriculomegaly, and cortical or cerebellar
malformations.

radiopaedia.org
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Highlighting the Vivian Act and the University of Minnesota's Work in Advocating
for Regular Screening

Because of the Vivian Act that was passed, Minnesota is now the first state to

start universal screening for congenital Cytomegalovirus (cCMV) in all newborn

infants. CMV is a common virus, but the real concern is pregnant mothers

passing the virus on to their babies, as this can have more serious health

concerns as a result of contracting the disease. Mark Schleiss, MD, Prg

the Division of Pediatric Infectious Diseases at the University of Minﬂ News Weather' iSpofts; VERIRY
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process of the Vivian Act in 2016. To learn more about this story and tt ===~
implications of the Vivian act in CMV screening, follow this link. Minnesota becomes fil‘St state to

. . . screen newborns for CMV
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Minnesota health professionals and parents are celebrating a milestone

underrecognized virus in babies nneansaeenrs

Minnesota could pioneer screening for congenital
cytomegalovirus.
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Seven years ago, the Henrikson fa1
was minutes away from taking ne
Vivian home from the hospital. Tl
an astute physician doing a final ¢
on the two-day-old infant called a
to the discharge.

"Things just kind of aren't adding up,"
Leah Henrikson remembers him saying.
1 1at, Vivian had a

ynstellation of sympto
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In February 2023, Minnesota’s universal cCMV
screening bill went into effect.

It is imperative to define the optimal neuroimaging
for cases.

Cranial vltrasound (US) is a safe, non-invasive technique
to examine neonatal brains, advocated for by an
international panel for cCMV disease classification

(PMID: 28291720).



Objectives

Determine the clinical
manifestations of cCMV in
infants identified in the
context of a universal
screening study.

Characterize cranial US, CT,
and MRI findings observed
during the diagnostic
evaluation of confirmed
cCMYV cases.

Evaluate the relationships
between the cranial US
results with the MRI and
CT results.



Methods

> 5 well-baby newborn nurseries and 3 neonatal
intensive care units. 4 e |y | |
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» PCR was performed on dried blood spots and \\ |
saliva swabs. Screen-positive infants had a i P
confirmatory urine PCR test within 21 days of S e Eqaﬁﬁ
birth. wTi
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» Clinical evaluation included cranial US to

evaluate for central nervous system pathology,
MRI and CT as indicated.



Panel 2: Definitions of congenital cytomegalovirus infection and disease

« Confirmatory urine
Moderately to severely symptomatic congenital cytomegalovirus disease
+ Multiple manifestations attributable to congenital cytomegalovirus infection: P C R <2 1 d ayS

thrombocytopenia, petechiae, hepatomegaly, splenomegaly, intrauterine growth

restriction, hepatitis ilisubin)_or o
rvous system involvement such as microcephaly, radiograp C BC, L FT’ SerOIOgy,
blood viral load
chorio ° AUdIOIOgy’
cerebrospinal fluid Ophthalmology

Mildly symptomatic congenital cytomegalovirus disease

abnormalities consistent with cytomegalovirus central nervous system disease
(ventriculomegaly, intracerebral calcifications, periventricular echogenicity, cortical
erebellar malformations), abnormal cerebrospinal fluid indices for age,
mitis_sensorineural hearing loss, or the detection of ¢ irus DNA in

» Might occur with one or two isolated manifestations of congenital cytomegalovirus ° C ranli al U S
infection that are mild and transient (eg, mild hepatomegaly or a single
measurement of low platelet count or raised levels of alanine aminotransferase). ° LO N g _te m

These might overlap with more severe manifestations. However, the difference is
that they occur in isolation neurodevelopmental

Asymptomatic congenital cytomegalovirus infection with isolated sensorineural

hearing loss fOI IOW'U p

» No apparent abnormalities to suggest congenital cytomegalovirus disease, but

sensorineural hearing loss (=21 decibels) ¢ Dlsease Category
Asymptomatic congenital cytomegalovirus infection Cl ass Ifl Catl on

» No apparent abnormalities to suggest congenital cytomegalovirus disease, and

normal hearing

Definitions as published by Kimberlin and colleagues,® with minor emendation from discussions of the Lancet ’nfe'l:t Dis 2 {}1?;
International Congenital Gytomegalovirus Recommendations Group
17:e177-88



Neuroimaging Opti”s: }

Cranial Ultrasound
" .

» Ultrasound (high-frequency sound wave) imaging Mihrough the

fontanelles of the skull.

» An imaging technique unique to infants.

» Evaluates for anatomical variations, bleeding, an

» Widely used in neonatal intensive care



Advantages

> Safe, non-invasive, readily available,

and reproducible.

> Portable, baby friendly (can be done
at the bed side with little disturbance
to the baby), ine)qoensive.

> Does not require ionizing radiation or
sedation. Can be repeated as
necessary, making it suitable fo
serial imaging to assess the with
and maturation of the brain. o

' __.#

Disadvantages

» Operator-dependent, so requires

specialized training for ultrasound

personnel.

Image quality also depgnds on the
acoustic windows used and the

presence of hair.

.
.y

Structures that comprise the acoush

windows eventually close, so it can

only be used for a certain age range
—

of patients.



Anatomy on Cranial Ultrasound
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Neuroimaging Opti

Computerized tomog

» Combines a series of X-ray images taken from different anﬂihén
cross-sectional images (slices).

» Can be performed with or without contrast dependi ind_i_gaFg ;

» Provides additional information when compared.to cral_ri_ql.efﬁ"aso
define brain lesions, establish diagnosis, gui



Advantages Disadvantages

» Time-efficient, good for use > Exposure to ionizing radiation,

during emergencies. Less need generally best avoided during

for sedation due to the faster childhood when possible.

nature.

d

% » Although less expensive than

» Less costly than MRI. . X
MRI, still may be difficult to

3 .
implement on a large scale.
I

- o _\ P

" > Provides more detailed imaging
:.."-u-..thqn ultrasound, but i'n\'g_e}p)al _i
less detailed than MRI. % —

' “
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Neuroimaging Options: o e

Magnetic resonance imaging

- -
L
» Strong magnetic field created by the MRI scanner causes the at)-ms in body to align
in the same direction, which is used to generate the image. -

» MRI provides the most detailed information abou
variations in the brain.




Advantages

> Provides the most detail

anatomical information.

ed

» Many hospitals now have quick

brain MRI protocols and

feed/swaddle technique can reduce

the need for sedation in infants.

> Does not require ionizin

wsradiation.

)

-

: _:.,

Disadvantages

» Most expensive option; cost may
be prohibitive when

implementing on a larger scale.

» Children may requﬂre sedation to
remain still enough to obtain
“ images, this may prolong

hospital 'strcl_y‘_._,_..- -\

> Quick brain protocols do not

_—
have as much fine detail.
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What Did Cranial Ultrasounds Reveal?

Cranial Ultrasound Result Number of Infants
Normal 53
Cystic lesions (subependymal 10f

cysts; choroid plexus cysts)

Mineralizing vasculopathy 6

Intracranial calcifications @ fThree infants in this group also had mineralizing

vasculopathy.

Subependymal hemorrhages 1
*cCMV-defining abnormality for assignment to “CMV
Caudothalamic groove 1 disease” category.
heterogeneity fOne infant in this group also had mineralizing

vasculopathy, one other infant in this group also had
TOTAL 76 cystic lesions.



87 infants with cCMV

53 with normal cUS

23 with abnormal

11 without cUS at
birth

mastoiditis)

1 with multiple patchy T2 white
matter hyperintensities on MRI;
normal CT

18 with incidental
findings

cUS
|
| |
.] with multiple f?d of .T2 5 with intracranial
white matter hyperintensity on pe e
calcifications
MRI
|
|
2 with abnormal MRI consistent .
with cUS findings 3 without MRI
1 with CT: abnormal (right 1 with CT: bilateral
otomastoiditis & left cochlear

malformation

1 with MRI: patchy white matter hyperintensities; normal CT

1 with MRI: minimal prominence of the ventricles and extra-axial

spaces, and a fluid signal in the left mastoid air cells; CT with
partial opacification of left mastoid air cells

4 with normal MRI
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Symptomatic or Asymptomatic

Asymptomatic with SNHL

Incidental Abnormal

Ultrasound Results

Normal Ultrasound Results




Imaging Examples




Discussion

»Cases of cCMV should be considered within an entire context of
developmental testing, clinical examination, and laboratory workup.

»Consider MRI if concerns arise during the comprehensive assessment of the
child.

»Some brain changes can be very difficult to see on head ultrasound but much
clearer on MRI. In these kind of cases - when there is some other concern, even
mild/subtle, it should be strongly considered to obtain a brain MRI, even if the
head ultrasound is "normal” or "nonspecific”.



Conclusions

>

PCR of newborn DBS and/or saliva revealed a prevalence of

3.7 per 1000 in a universal cCMV screening study.

Most infants had normal cranial US, and most cUS
abnormalities were not pathognomonic for cCMV disease.
Incidental cUS findings were common. Only 5/76 had a
typical cCMV-defining abnormality.

Clarification is needed regarding which cUS findings require
detailed follow-up, including CT and MRI, as universal cCMV

screening moves forward in clinical practice.
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