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a b s t r a c t 

A 5-day old neonate presented with several episodes of seizure-like activity associated with 

hypoxia. The episodes were responsive to anti-epileptic medications and the infant was 

given empiric antibiotics and antiviral coverage. Cerebrospinal fluid polymerase chain re- 

action (PCR), culture, and gram stain were negative for viral or bacterial etiology. However, 

a nasopharyngeal PCR of the infant was positive for SARS-COV-2. While head computed to- 

mography (CT) was negative, magnetic resonance imaging (MRI) showed evidence of white 

matter injury in the subcortical and periventricular regions and corpus callosum. With sup- 

portive therapies, the infant made a full neurologic recovery and was discharged follow- 

ing a 5-day admission. This case highlights the growing evidence of SARS-COV-2 associ- 

ated leukoencephalopathy in neonates, and physicians should consider this diagnosis in 

neonates with similar presentation. 

© 2022 The Authors. Published by Elsevier Inc. on behalf of University of Washington. 

This is an open access article under the CC BY-NC-ND license 

( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Introduction 

As the COVID-19 pandemic continues, our understanding
of the severe acute respiratory syndrome coronavirus-2
(SARS-COV-2) and its effects beyond the respiratory sys-
tem continues to grow. Neurologic sequelae of coronavirus
disease 2019 (COVID-19) extend far beyond ageusia and anos-
mia to include stroke, hemorrhage, meningoencephalitis,
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and demyelinating processes [1] . While initially thought
to be associated with mild illness in the pediatric popula-
tion, growing evidence suggests that neurologic sequelae
of COVID-19 can be profound, acting via infectious and
parainfectious mechanisms [2] . Few case reports exist doc-
umenting CNS findings in neonatal COVID-19 infection
[ 3 ,4 ]. We report a case of COVID-19 infection in a term
neonate associated with seizures and imaging findings of
leukoencephalopathy. 
ons with or involvement in any organization or entity with any 
erials discussed in this manuscript. 

niversity of Washington. This is an open access article under the 
.0/ ) 

https://doi.org/10.1016/j.radcr.2022.01.072
http://www.sciencedirect.com/science/journal/19300433
http://www.elsevier.com/locate/radcr
http://creativecommons.org/licenses/by-nc-nd/4.0/
mailto:cyho@iupui.edu
https://doi.org/10.1016/j.radcr.2022.01.072
http://creativecommons.org/licenses/by-nc-nd/4.0/


2196 R a d i o l o g y  C a s e  R e p o r t s  1 7  ( 2 0 2 2 )  2 1 9 5 – 2 1 9 8  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Case report 

A 5-day old presented to the Emergency Department (ED) fol-
lowing several episodes of seizure-like activity. A witnessed
episode was associated with hypoxia and responded to lo-
razepam and levetiracetam with supplemental oxygen. The
patient was admitted to the neonatal intensive care unit
(NICU) for further support due to hypothermia and concern
for sepsis and seizures. 

The infant received routine, uncomplicated prenatal care.
Maternal prenatal and perinatal testing was negative for hu-
man immunodeficiency virus (HIV), Hepatitis B, Group B strep-
tococcus, syphilis, Chlamydia trachomatis, and Neisseria gon-
orrhoeae. Mother’s SARS-COV-2 test was negative just prior to
delivery. Birth was via C-section at 39 weeks, and APGARs were
9 and 9 at 1 and 5 minutes respectively. A positive Combs test
was noted at birth; however, serum bilirubin remained within
normal limits and the patient was discharged home on day 2
of life. 

Physical exam on admission demonstrated hypothermia,
with temperature of 33.1C. Exam was otherwise unremark-
able, with normal muscle bulk and tone, normal reflexes,
and no clonus. Lumbar puncture on admission revealed clear
cerebrospinal fluid (CSF), red blood cells 1/mm 

3 , total nu-
cleated cells 1/mm 

3 , normal protein (92mg/dL), and normal
glucose (47mg/dL) [5] . Meningitis/encephalitis panel (BioFire
FilmArray), testing for Hemophilus influenzae, K1 strain of
Escherichia coli, Listeria monocytogenes, Neisseria meningi-
tidis, Streptococcus agalactiae, Streptococcus pneumonia, Cy-
tomegalovirus, Enterovirus, Herpes simplex viruses 1,2, and
6, Human par echovirus, Varicella zoster virus, and Crypto-
coccus neoformans and gattii, was negative. Gram stain and
culture on blood agar and chocolate media was also negative.
Electroencephalogram (EEG) demonstrated background slow-
ing indicative of mild encephalopathy without epileptiform
discharges. In the ED, the patient’s mother reported several
days of voice hoarseness and sore throat. SARS-COV2 test-
ing of the mother returned positive. A rapid test of the infant
was also positive, later confirmed with nasopharyngeal poly-
merase chain reaction (PCR) testing. 

Initial non-contrast computer tomography (CT) imaging
was normal, without evidence of hydrocephalus or mass ef-
fect. Magnetic resonance imaging (MRI) performed on day 2
of admission demonstrated decreased diffusion involving the
splenium and genu of the corpus callosum, as well as patchy
areas of decreased diffusion in the peri atrial and frontal sub-
cortical white matter ( Fig. 1 ). These regions demonstrated in-
trinsic T1 shortening ( Fig. 2 ). There was no evidence of in-
tracranial hemorrhage on susceptibility weighted imaging or
abnormal enhancement, and myelination pattern was normal
for patient age. 

Initially empiric treatment for meningitis/encephalitis was
administered with intravenous acyclovir, ampicillin, and gen-
tamicin. External warming was supplied for hypothermia and
supplemental oxygen for hypoxia. For seizure activity, lo-
razepam and levetiracetam were administered. The above an-
tibiotics were discontinued after a 36-hour course and acy-
clovir was stopped after herpes simplex virus PCR returned
negative. 
The patient’s hypothermia and hypoxia eventually re-
solved. He was discharged home on day 5 of admission with
normal vital signs and a normal physical examination. There
was no concern for further seizure activity and the patient ap-
peared normal at a 5 day follow up visit. 

Discussion 

This case report describes the presentation and imaging find-
ings of a term neonate, with unremarkable gestation and de-
livery, presenting with seizure on day 5 of life following ex-
posure to a COVID positive mother. Prior to birth, PCR test-
ing of the mother was negative for SARS-COV-2. She be-
came symptomatic on the infant’s second day of life. Vac-
cination status for the mother and other close household
contacts were not documented, and the patient presented at
the peak of the delta variant in this geographic location. Of
note, variant testing was not performed. This case highlights
a growing understanding of the neurologic manifestations of
COVID-19 in the pediatric and, more specifically, the neonatal
population. 

While children were initially thought to be mildly affected
in SARS-COV-2 infection [5] , evidence gained over the course
of the pandemic has shown children susceptible to severe
illness, particularly when a post infectious hyperinflamma-
tory response such as multisystem inflammatory syndrome
in children (MIS-C) develops [6] . Neurologic manifestations
in children appear to act in hyperinflammatory, parainfec-
tious patterns [2] . In adults, suggested mechanisms of neu-
rologic injury involve global hypoxia, parainfectious and hy-
perinflammatory leukoencephalopathy, as well as microvas-
cular injury from endothelial dysfunction [ 7 ,8 ]. Additionally,
adult COVID-19 patients have demonstrated PCR positive CSF
suggestive of direct neuroinvasion and encephalitis [ 1 ,7 ], al-
though this is a rare clinical scenario. 

This case highlights a growing association of neonatal
SARS-COV-2 infection with clinical seizures and imaging
findings of leukoencephalopathy. The patient was born at
term, with good prenatal care, and an unremarkable gesta-
tional course. Infectious evaluation both at birth and time of
presentation did not offer an alternative etiology. While the
findings on imaging can also be seen with hypoxic ischemic
encephalopathy, the clinical history of the patient did not
identify any risk factors for this entity. 

There are several limitations to this brief case report. First,
CSF analysis for SARS-COV-2 was not performed. Future stud-
ies may benefit from histopathologic analysis to determine if
the associated findings occur via direct infection or indirect,
hyperinflammatory responses. Additionally, while a negative
SARS-COV-2 test was reported by the mother prior to deliv-
ery, it is unknown how long before delivery this test was per-
formed. While we assume that transmission occurred in the
first few days of life, it is not possible to confirm route of trans-
mission. Finally, the witnessed seizure in the ED was associ-
ated with marked hypoxia. Given that several of these seizures
occurred at home, it is possible the patient was temporarily
hypoxic for an unknown duration. This may have exacerbated
the findings visualized on MRI. 
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Fig. 1 – Axial B = 1000 diffusion weighted images (A) demonstrating multiple bilateral lesions of increased signal in the 
periventricular and subcortical white matter, also involving the corpus callosum (arrows). (B) Corresponding apparent 
diffusion coefficient maps showing decreased diffusion. 

Fig. 2 – Axial T1 weighted images showing T1 shortening of the white matter lesions (arrows). 
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In conclusion, we describe a SARS-COV-2 positive neonate
presenting with clinical seizures, with multifocal white mat-
ter insults. This presentation and the imaging findings are not
specific to SARS-COV-2. However, this case highlights grow-
ing evidence of COVID associated leukoencephalopathy in
neonates, and physicians should consider this diagnosis in
newborns presenting with similar signs or symptoms. 

Ethical standards attestation 

Waiver from the institutional review board was granted for
this retrospective report which follow HIPAA guidelines. 

Patient consent 

Informed consent has been obtained for the publication of this
case report. 
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