
Neuroimaging Results from a Universal Congenial CMV 
(cCMV) Screening Study in Minnesota

Congenital CMV Public Health & Policy Conference 2023

Presenter Name: Rebecca Kruc, MD MPH
PGY-1 Pediatrics Resident Mayo Clinic

Research Institution: University of Minnesota 
Email: krucx003@umn.edu



No financial relationships to disclose or
conflicts of interest to resolve. This 
presentation will not involve discussion 
of unapproved or off-label, experimental 
or investigational use. 

Disclosures



Congenital Cytomegalovirus Infection
 Encompasses a spectrum of symptoms.

 Most infants are asymptomatic at birth.

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

radiopaedia.org



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

It is imperative to define the optimal neuroimaging 
for cases.

Cranial ultrasound (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.

1

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

2

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

3



Methods
 5 well-baby newborn nurseries and 3 neonatal 

intensive care units. 

 PCR was performed on dried blood spots and 
saliva swabs. Screen-positive infants had a 
confirmatory urine PCR test within 21 days of 
birth.

 Infants with positive screens obtained follow-up 
and characterized using Rawlinson et al. criteria 
(PMID: 28291720).

 Clinical evaluation included cranial US to 
evaluate for central nervous system pathology, 
MRI and CT as indicated.



• Confirmatory urine 
PCR <21 days

• CBC, LFT, serology, 
blood viral load

• Audiology, 
ophthalmology

• Cranial US
• Long-term 

neurodevelopmental 
follow-up

• Disease category 
classification



Neuroimaging Options: 

Cranial Ultrasound

 Ultrasound (high-frequency sound wave) imaging of  the brain through the 

fontanelles of  the skull. 

 An imaging technique unique to infants.

 Evaluates for anatomical variations, bleeding, and hydrocephalus.

 Widely used in neonatal intensive care units.



Advantages Disadvantages
 Safe, non-invasive, readily available, 

and reproducible. 

 Por table, baby friendly (can be done 

at the bed side with little disturbance 

to the baby), inexpensive. 

 Does not require ionizing radiation or 

sedation. Can be repeated as 

necessary, making it suitable for 

serial imaging to assess the growth 

and maturation of  the brain.

 Operator -dependent, so requires 

specialized training for ultrasound 

personnel. 

 Image quality also depends on the 

acoustic windows used and the 

presence of  hair.

 Structures that comprise the acoustic 

windows eventually close, so it can 

only be used for a cer tain age range 

of  patients.



Anatomy on Cranial Ultrasound



Neuroimaging Options: 

Computerized tomography 

 Combines a series of X-ray images taken from different angles then creates 
cross-sectional images (slices).

 Can be performed with or without contrast depending on indication. 

 Provides additional information when compared to cranial ultrasound to 
define brain lesions, establish diagnosis, guide treatment decisions.



Advantages Disadvantages
 Time-efficient, good for use 

during emergencies. Less need 

for sedation due to the faster 

nature.

 Less costly than MRI.

 Provides more detailed imaging 

than ultrasound, but in general 

less detailed than MRI.

 Exposure to ionizing radiation, 

generally best avoided during 

childhood when possible.

 Although less expensive than 

MRI, still may be difficult to 

implement on a large scale. 



Neuroimaging Options: 

Magnetic resonance imaging

 Strong magnetic field created by the MRI scanner causes the atoms in body to align 
in the same direction, which is used to generate the image.

 MRI provides the most detailed information about anatomical structures and 
variations in the brain.

 Different types of sequences (e.g. T1, T2, FLAIR, DWI) provide ideal information 
about different body tissue types.



Advantages Disadvantages
 Provides the most detailed 

anatomical information.

 Many hospitals now have quick 

brain MRI protocols and 

feed/swaddle technique can reduce 

the need for sedation in infants.

 Does not require ionizing 

radiation.

 Most expensive option; cost may 

be prohibitive when 

implementing on a larger scale.

 Children may require sedation to 

remain still enough to obtain 

images, this may prolong 

hospital stay.

 Quick brain protocols do not 

have as much fine detail.



87 (3.7 per 1,000) had cCMV



68 (78%) infants asymptomatic and 
19 (22%) had signs or sequelae of cCMV



76 (87%) infants had a cranial ultrasound



What Did Cranial Ultrasounds Reveal?

ƒThree infants in this group also had mineralizing 
vasculopathy.

*cCMV-defining abnormality for assignment to “CMV 
disease” category.

†One infant in this group also had mineralizing 
vasculopathy, one other infant in this group also had 
cystic lesions.

Cranial Ultrasound Result Number of Infants

Normal 53

Cystic lesions (subependymal 

cysts; choroid plexus cysts)

10ƒ

Mineralizing vasculopathy 6

Intracranial calcifications 5*†

Subependymal hemorrhages 1

Caudothalamic groove 

heterogeneity

1

TOTAL 76



87 infants with cCMV

53 with normal cUS

1 with multiple foci of T2 
white matter hyperintensity on 

MRI

23 with abnormal 
cUS

5 with intracranial 
calcifications

2 with abnormal MRI consistent 
with cUS findings

1 with CT: abnormal (right 
otomastoiditis & left 

mastoiditis) 

3 without MRI

1 with CT: bilateral 
cochlear 

malformation

18 with incidental 
findings

1 with MRI: patchy white matter hyperintensities; normal CT

4 with normal MRI

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

11 without cUS at 
birth

1 with multiple patchy T2 white 
matter hyperintensities on MRI; 

normal CT
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Symptomatic or 

Asymptomatic with SNHL 

Asymptomatic

Incidental Abnormal 

Ultrasound Results

9 9

Normal Ultrasound Results 4 49



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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