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Placental Vascular Pathology
Associated with Congenital
Lymphocytic Choriomeningitis
Virus Infection, Philadelphia,
Pennsylvania, USA
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Congenital lymphocytic choriomeningitis virus (LCMV) in-
fection is associated with major neurologic malformations
and fetal demise. We report 2 cases of probable congeni-
tal LCMV infection and chorioretinitis, cerebral ventricu-
lomegaly, and placental histopathology in Philadelphia,
Pennsylvania, USA. Clinicians who suspect congenital
LCMV infection should screen for chorioretinitis, LCMV
antibodies, and evidence of placental pathology.

Lymphocytic choriomeningitis virus (LCMV) is an
underappreciated congenital pathogen carried by
rodents (1). Congenital LCMYV infection is associated
with pathognomonic chorioretinitis and a variety of
neurologic malformations (2). A case of fetal hydrops
caused by congenital LCMV also has been reported
(3). In a large maternal seroprevalence study, we
found that 2.5% of a random sample of 1,000 women
who gave birth in Philadelphia, Pennsylvania, USA,
were LCMV IgG-positive (4). Those data support that
pregnant women are at risk for LCMV exposure in
a major urban area and that LCMV acquired during
pregnancy can cause devastating short- and long-
term outcomes for newborns.

The placenta nourishes the fetus in the womb
and protects it from pathogens (5). Select pathogens
can inflame and disrupt the structure and function
of the placenta (6). The effects of congenital LCMV
infection on the placenta remain unknown. Here,
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we provide evidence of inflammatory and vascular
placental pathology in 2 cases of probable congenital
LCMYV infection in Philadelphia, diagnosed by clini-
cal history, clinical findings, and neonatal and mater-
nal serologic studies.

The Cases

The first case occurred in a 22-year-old G2P1 (2 preg-
nancies, 1 delivery) woman examined for multidis-
ciplinary evaluation after severe fetal cerebral ven-
triculomegaly was identified on routine ultrasound
growth scan at 36 weeks’ gestation (Figure 1, panel
A). Umbilical artery, middle cerebral artery, and duc-
tus venosus Doppler indices were within normal lim-
its for gestational age. The anatomy scan at 26 weeks’
gestation revealed echogenic bowel but no other ab-
normalities. The pregnancy was complicated by ges-
tational diabetes. Maternal prenatal laboratory test-
ing demonstrated immunity to rubella virus, as well
as prior exposure (IgG-positive) to cytomegalovirus
(CMV) and Toxoplasma. The woman reported 2 pet
dogs at home but denied exposure to rodents during
pregnancy. She recalled subjective fever and chills at
16 weeks’ gestation.

A male infant was born by repeat cesarean de-
livery at 38 weeks 4 days’ gestation. Birthweight
was at the 71st percentile and head circumference
at the 97th percentile for age. Postnatal magnetic
resonance imaging (MRI) confirmed cerebral ven-
triculomegaly, and ophthalmologic evaluation
demonstrated chorioretinitis (Figure 1, panels B,
C), prompting evaluation for congenital infection.
Newborn laboratory evaluation showed Toxo-
plasma 1gG-positive and IgM-negative and rubella
virus IgM-negative on serology; PCR of urine was
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Figure 1. Imaging findings for ventriculomegaly and chorioretinitis associated with congenital lymphocytic choriomeningitis virus
infection, Philadelphia, Pennsylvania, USA. A-C) Case 1; D—F) case 2. A) Routine ultrasonography at 36 weeks’ gestation,
demonstrating severe cerebral ventriculomegaly in the fetus (black space between markers on the anatomic right and the unmarked
black space on the anatomic left). B) Postnatal (38 weeks 4 days’ gestation) brain magnetic resonance imaging of newborn confirmed
severe cerebral ventriculomegaly (large, white, fluid-filled spaces bilaterally and in the center of the image). C) Fundoscopic
examination of newborn, revealing multiple areas of chorioretinitis (arrows). D) Routine ultrasonography at 36 weeks’ gestation,
demonstrating severe cerebral ventriculomegaly in the fetus. E) Postnatal (38 weeks 5 days’ gestation) brain magnetic resonance
imaging of newborn confirmed severe cerebral ventriculomegaly. F) Fundoscopic examination of newborn, revealing a large area of
chorioretinitis (arrow).

CMV-negative, and PCR of serum was herpes sim- Placental weight was at the 50th percentile for
plex virus (HSV)-negative. The infant's LCMV gestational age. Gross pathology showed 2 sub-
IgG titer was 1:2,560 and LCMV IgM was nega- chorionic intervillous thrombi and a peripheral in-
tive (<1:10). Maternal LCMV serologic testing was traparenchymal thrombus (Figure 2, panels A, B).
not performed. Pathologic examination demonstrated high-grade

Figure 2. Pathologic findings of placental vascular anomalies associated with congenital lymphocytic choriomeningitis virus infection,
Philadelphia, Pennsylvania, USA. A, B) Placenta from case 1; C) placenta from case 2. A) Gross pathology of the fetal surface showing
yellow-white subchorionic intervillous thrombi (arrows). B) Cross sections of the placenta showing a subchorionic intervillous thrombus
(arrow) and a peripheral intraparenchymal thrombus (white dashed circle). C) Gross pathology of the fetal surface of placenta with
marginal insertion of three vessel umbilical cord and acute subamniotic hemorrhage (arrow). No additional gross lesions were identified
after serial sectioning.
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fetal vascular malperfusion. We noted multiple
foci of avascular villi, similar to that reported in
congenital CMV infection (7), and some villi had
stromal hemosiderin deposition (Figure 3, panels
A, B). The maternal-fetal interface showed chronic
deciduitis with plasma cell infiltration (not shown)
and focal, low-grade chronic villitis in the pla-
cental parenchyma (Figure 3, panel B). We noted
evidence of low-grade maternal vascular perfusion,
and mural hypertrophy of membrane arterioles,
mild accelerated villous maturation with patchy
increase in syncytial knots (8,9), mildly increased
perivillous fibrin deposition, and variable villous
agglutination.

B

The second case occurred in a 27-year-old G5P4
woman examined for multidisciplinary evaluation
at 38 weeks’ gestation. Routine ultrasound growth
scan revealed severe fetal cerebral ventriculomega-
ly (Figure 1, panel D). Doppler velocimetry studies
were within reference limits for gestational age. As
in case 1, this mother had an unremarkable prena-
tal anatomy scan at 20 weeks’ gestation. Routine
prenatal laboratory tests were unremarkable, and
no additional testing for CMV, HSV, or Toxoplasma
was performed. By maternal report, at 24 weeks’
gestation, she had severe meningitis diagnosed
during a 2-week hospital admission. A causative
agent was not identified, and the mother reported
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Figure 3. Microscopic findings for placental vascular pathology associated with congenital lymphocytic choriomeningitis virus infection,
Philadelphia, Pennsylvania, USA. Hematoxylin and eosin—stained cross-sections of placenta from case 1 (A, B) and case 2 (C-I). A)
Avascular villi surrounded by pink perivillous fibrin (asterisks) with scattered foci of rust-colored hemosiderin deposition (arrows) within
the hyalinized stroma. Original magnification x200. B) Cluster of avascular villi in the center of the image (asterisk) with scattered
intravillous lymphocytes (arrows), compatible with chronic villitis. Original magnification x200. C) Plasma cells (arrow) within the basal
plate, consistent with chronic deciduitis. Original magnification x200. D) Chronic villitis and perivillitis involving stem villi vessels (circle),
with an associated avascular villus (asterisk) and fibrin deposition (arrow). Original magnification x100. E) Chronic villitis (asterisk) with
villous stromal vascular karyorrhexis; arrows point to examples of extravasated, fragmented erythrocytes and nuclear debris. Original
maghnification x100. F) Histiocytic intervillositis (arrows) adjacent to avascular villi (asterisks) with perivillous fibrin deposition. Original
magnification x400. G-I) Avascular villi with associated perivillous fibrin deposition (dashed ellipses). G) Original magnification x40; H, 1)

original magnification x100.
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recovering fully from the illness. The pregnancy
was otherwise uncomplicated.

A female infant was born at 38 weeks 5 days’ ges-
tation by primary cesarean delivery because of fetal
hydrocephalus and macrocephaly. Birthweight was
at the 16th percentile and head circumference at the
54th percentile for age. Postnatal neuroimaging dem-
onstrated severe ventriculomegaly, and postnatal
ophthalmologic examination demonstrated chorio-
retinitis (Figure 1, panels E, F). Therefore, we evalu-
ated the newborn for congenital infections; serum test
results were negative for Toxoplasmosis IgM and IgG
and rubella IgM, and PCR on urine was CMV-neg-
ative. The newborn’s serum LCMV IgG was 1:2,560;
LCMV IgM was negative (<1:10).

Upon further questioning, the mother revealed
exposure to a rodent infestation in the home dur-
ing pregnancy. The mother’s serum LCMV IgG was
1:10,240 and was IgM-positive at 1:10. The maternal
exposure to rodent excreta, plus meningitis, serologic
data, and timing of the fetal ventriculomegaly, sug-
gest a diagnosis of congenital LCMV infection ac-
quired during the second trimester.

Placental weight was less than the 10th percentile
for gestational age. Gross pathology showed an acute
subamniotic hemorrhage (Figure 2, panel C). The pla-
centa in case 2 exhibited inflammatory changes of the
maternal-fetal interface, including mild chronic de-
ciduitis with plasma cell infiltrates (Figure 3, panel C),
chronic chorionitis (not shown), multifocal low-grade
chronic villitis, and perivillitis involving terminal and
stem villi (Figure 3, panels D, E). The placenta from
case 2 also exhibited focal histiocytic intervillositis (Fig-
ure 3, panel F), defined by inappropriate accumulation
of macrophages into the intervillous space and associ-
ated with fetal growth restriction or demise (10,11). We
noted multiple foci of avascular villi and villous stro-
mal vascular karyorrhexis, often associated with peri-
villous fibrin deposition (Figure 3, panels E-I). Those
pathologic changes are compatible with high-grade
fetal vascular malperfusion (12). Given the proximity
of the microanatomic abnormalities and inflammation,
the placental pathology might reflect progression of
the inflammatory changes observed.

The clinical, radiographic, ophthalmologic, and
serologic data in the 2 cases we describe support
probable congenital LCMV infection, acquired dur-
ing the 2nd trimester of pregnancy, with profound
long-term consequences. Both children underwent
ventriculoperitoneal shunt placement for hydro-
cephalus and endured several episodes of shunt
malfunctions requiring shunt revisions. The child
in case 1 had hemiplegia, obstructive sleep apnea,
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and motor and cognitive delays diagnosed. The
child in case 2 had spastic quadriplegic cerebral
palsy, epilepsy, and motor and cognitive delays di-
agnosed. Both children remain dependent on mul-
tiple subspecialists, an array of medical technolo-
gies, and aggressive physical, occupational, and
speech therapy regimens.

Conclusions

Whole-exome sequencing was unrevealing for either
case in this report. In an era of increasingly accessible
but costly and time-intensive genetic testing, obstet-
ric and neonatal providers should consider congeni-
tal LCMV in the differential diagnosis of congenital
neurologic malformations. Definitive diagnosis of
any congenital infection remains challenging, how-
ever. Diagnosis is often made retrospectively, long
after acute maternal infection. Mothers can exhibit
minimal systemic symptoms (as in case 1) or severe
clinical illness (as in case 2). Because few readily
available tools are available to identify LCMV with-
in the placenta, clinicians have relied on a constel-
lation of clinical, imaging, and serologic findings in
the mother and infant to diagnose congenital LCMV
infection (13).

To establish causality between LCMV and con-
genital findings in the future, detecting LCMV within
the placenta of suspected cases will be essential. In
the meantime, we propose that infants with suspected
congenital infection undergo ophthalmologic screen-
ing for chorioretinitis and serologic testing for LCMV
antibodies. We also recommend maternal serologic
testing to support the diagnosis and provide insight
into the timing of infection. Preventing congenital
LCMV requires minimizing prenatal exposures and
halting vertical transmission during pregnancy. Fu-
ture mechanistic investigations into LCMV-associat-
ed fetoplacental injury are urgently needed. Then, we
can develop new therapies to preserve healthy pla-
cental function and normal fetal neurodevelopment
in the setting of congenital LCMV.

This work was supported by the Children’s Hospital of
Philadelphia and the National Institute of Allergy and
Infectious Diseases (grant no. KOSAI151265 to S.M.G.)

About the Author

Dr. Abraham is a neonatology fellow at Children’s
Hospital of Philadelphia, Philadelphia, Pennsylvania,
USA. His research interests are studying congenital
infections to improve perinatal health using
computational biology.

973



DISPATCHES

References
1. Olivieri NR, Othman L, Flannery DD, Gordon SM.
Transmission, seroprevalence, and maternal-fetal
impact of lymphocytic choriomeningitis virus. Pediatr Res.
2024;95:456-63. https:/ /doi.org/10.1038 / s41390-023-02859-w
2. Bonthius DJ, Wright R, Tseng B, Barton L, Marco E,
Karacay B, et al. Congenital lymphocytic choriomeningitis
virus infection: spectrum of disease. Ann Neurol.
2007;62:347-55. https:/ /doi.org/10.1002/ana.21161
3. Meritet JF, Krivine A, Lewin F, Poissonnier MH, Poizat R,
Loget P, et al. A case of congenital lymphocytic
choriomeningitis virus (LCMV) infection revealed by
hydrops fetalis. Prenat Diagn. 2009;29:626-7.
https:/ /doi.org/10.1002/pd.2240
4. Flannery DD, Cossaboom CM, Flietstra TD, Barboza AZ,
Burris HH, Puopolo KM, et al. Lymphocytic
choriomeningitis virus seroprevalence among urban
pregnant women and newborns, Philadelphia, Pennsylvania,
USA, 2021. Emerg Infect Dis. 2026;32:324-31. https:/ /doi.org/
10.3201/eid3203.250910
5. Megli CJ, Coyne CB. Infections at the maternal-fetal
interface: an overview of pathogenesis and defence. Nat Rev
Microbiol. 2022;20:67-82. https:/ / doi.org/10.1038 /s41579-
021-00610-y
6. Pereira L. Congenital viral infection: traversing the
uterine-placental interface. Annu Rev Virol. 2018;
5:273-99. https:/ /doi.org/10.1146/ annurev-virolo-
gy-092917-043236
7. Heerema-McKenney A. Defense and infection of the human
placenta. APMIS. 2018;126:570-88. https:/ /doi.org/10.1111/
apm.12847
8. Fogarty NM, Ferguson-Smith AC, Burton GJ. Syncytial knots
(Tenney-Parker changes) in the human placenta: evidence of
loss of transcriptional activity and oxidative damage.
Am ] Pathol. 2013;183:144-52. https:/ /doi.org/10.1016/
j-ajpath.2013.03.016
9. Burton GJ, Jones CJ. Syncytial knots, sprouts, apoptosis, and
trophoblast deportation from the human placenta. Taiwan
J Obstet Gynecol. 2009;48:28-37. https:/ /doi.org/10.1016/
51028-4559(09)60032-2
10. Brady CA, Williams C, Sharps MC, Shelleh A, Batra G,
Heazell AEP, et al. Chronic histiocytic intervillositis:
a breakdown in immune tolerance comparable to allograft
rejection? Am J Reprod Immunol. 2021;85:e13373.
https://doi.org/10.1111/aji. 13373
11. Moar L, Simela C, Nanda S, Marnerides A, Al-Adnani M,
Nelson-Piercy C, et al. Chronic histiocytic intervillositis
(CHI): current treatments and perinatal outcomes, a
systematic review and a meta-analysis. Front Endocrinol
(Lausanne). 2022;13:945543. https:/ /doi.org/10.3389/
fendo.2022.945543
12. Redline RW, Ravishankar S, Bagby CM, Saab ST, Zarei S.
Four major patterns of placental injury: a stepwise guide
for understanding and implementing the 2016
Amsterdam consensus. Mod Pathol. 2021;34:1074-92.
https:/ /doi.org/10.1038 /s41379-021-00747-4
13. Pencole L, Sibiude ], Weingertner AS, Mandelbrot L,
Vauloup-Fellous C, Picone O. Congenital lymphocytic
choriomeningitis virus: a review. Prenat Diagn. 2022;42:1059-
69. https:/ /doi.org/10.1002/pd.6192

Address for correspondence: Scott M. Gordon, Children’s
Hospital of Philadelphia, Abramson Pediatric Research Center,
3615 Civic Center Blvd, 11th Fl, Office 1107C, Philadelphia, PA
19104, USA; email: gordonsl@chop.edu

EID Podcast

Developing
Biological
Reference Materials
to Prepare
for Epidemics

-

Having standard biological reference
materials, such as antigens and antibod-
ies, is crucial for developing comparable
research across international institutions.
However, the process of developing a stan-
dard can be long and difficult.

In this EID podcast, Dr. Tommy Rampling,
a clinician and academic fellow at the Hos-
pital for Tropical Diseases and University
College in London, explains the intricacies
behind the development and distribution
of biological reference materials.

Visit our website to listen:
https:/ /tools.cdc.gov/medialibrary/
index.aspx#/media/id/397260

EMERGING
INFECTIOUS DISEASES

974 Emerging Infectious Diseases « www.cdc.gov/eid « Vol. 32, No. 6, June 2026




