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Case Report

Introduction

Congenital cytomegalovirus (CMV) is the most common intra-
uterine viral infection in the United States.1 Ophthalmologically, 
congenital CMV most commonly manifests as chorioretinitis, 
optic atrophy, cortical visual impairment, or strabismus.2,3 
Ocular disease in newborns with congenital CMV has a reported 
incidence ranging from 5% to 30% and can have devastating 
visual consequences.3 The most recent large study of outcomes 
of patients with congenital CMV found that 7.5% of patients 
(14/186) with congenital CMV developed visual impairment 
categorized as severe (visual acuity [VA] worse than 20/200).2

CMV has a tropism for neural stem cells, which accounts for 
its devastating effects on the developing brain and retina.4,5 
Chorioretinal scars in patients with congenital CMV are thought 
to be evidence of previous CMV chorioretinitis. Chorioretinal 
scars in these patients are typically considered stable; however, 
in rare cases patients develop progressive chorioretinitis after 
birth or late disease reactivation.6–9

The pathogenesis of CMV retinitis is thought to be mediated 
through viral spread to the choroid and retinal pigment epithe-
lium (RPE), with resultant disruption of Bruch membrane and 
spread of infection from the outer to the inner retinal layers.5,10 
Imaging modalities that highlight chorioretinal blood flow, 
such as optical coherence tomography angiography (OCTA), 
may therefore help delineate the pathologic changes seen in 
congenital ocular CMV and CMV retinitis.

The current reported OCTA findings in CMV retinitis are 
limited to immunocompromised adults with acquired disease, 
with this population showing decreased retinal vessel den-
sity.11,12 Whether these findings are applicable to pediatric 
patients with congenitally acquired CMV is not known. To our 
knowledge, there is no literature describing OCT or OCTA 
findings in pediatric patients with congenital CMV. In this 
case report, we present a pediatric patient with congenital 
CMV with findings of a macular scar and corresponding cho-
riocapillaris loss on OCTA imaging.

Case Report

A 14-month-old female patient was referred for retinal evalua-
tion of maculopathy in the right eye. Her medical history was 
significant for mild gross motor delay and congenital bilateral 
sensorineural hearing loss, for which she had bilateral cochlear 
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Abstract
Purpose: To describe choriocapillaris loss on optical coherence tomography angiography (OCTA) imaging in a pediatric patient 
with congenital cytomegalovirus (CMV). Methods: A case was evaluated. Results: A 7-year-old female patient was referred 
for retinal evaluation of maculopathy in the right eye. She was diagnosed with congenital CMV at 14 months of age, at which 
time treatment was not deemed necessary. At 7 years of age, the patient was asymptomatic with 20/20 Snellen visual acuity. 
Funduscopy and colored fundus photographs showed macular scarring. Ancillary testing was performed, with retinal pigment 
epithelium alterations and disruption of the outer retinal layers seen on OCT and choriocapillaris loss in the area of the 
macular scar seen on OCTA. Conclusions: For patients with congenital CMV, OCTA imaging can show significant changes in 
choriocapillaris function. These changes do not necessarily correlate with visual function parameters. OCTA may be useful as an 
additional screening or surveillance modality for patients with congenital CMV or CMV retinitis.
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implantation. Her additional birth history was unremarkable 
aside from a maternal history of gastroenteritis at 8 weeks of 
gestation and a positive group B Streptococcus status during 
delivery. A neurologic evaluation with brain magnetic resonance 
imaging showed bilateral symmetric white-matter abnormali-
ties affecting the subcortical and deep white-matter structures, 
predominantly in the temporal lobes. Subsequently, leukoen-
cephalopathy and congenital infection with toxoplasmosis, 
rubella, CMV, herpes simplex, or other agents were considered 
in the differential diagnosis.

A baseline ophthalmic examination showed a Snellen VA of 
20/89 OD and 20/94 OS. Funduscopy of the right eye showed a 
stellate-pattern macular scar with well-pigmented margins. The 
left fundus was unremarkable. Further evaluation with electro-
retinography (ERG) showed mild but significant deficits in sco-
topic and photopic responses. Given the examination findings 
and the patient’s history of congenital bilateral sensorineural 
hearing loss, a serum CMV immunoglobulin G level was 
obtained and was elevated at 7.50. Subsequently, a polymerase 
chain reaction from the newborn dried blood spots confirmed a 
diagnosis of congenital CMV infection. At this stage, no CMV-
specific treatment was deemed necessary by the infectious dis-
ease consultants. Nine months later, a neurologic follow-up 
evaluation was performed, showing resolution of the patient’s 
gross motor delays and a significant improvement in her speech 
skills after implantation of the cochlear devices.

When evaluated at 7 years of age, the patient’s Snellen VA 
was 20/20 bilaterally. A dilated fundus examination showed an 
unchanged macular scar in the right eye (Figure 1A) and a nor-
mal left fundus (Figure 1B). OCT showed multiple areas of 
RPE and outer retinal disruption with hypertransmission corre-
sponding to atrophy in the right eye (Figure 1C). OCT was nor-
mal in the left eye (Figure 1D). Moreover, loss of choriocapillaris 

and choroidal vessels corresponding to the macular scar in the 
right eye were seen on OCTA (Figure 2, A and B).

Conclusions

Retinal pathologies are one of the most common ocular mani-
festations of congenital CMV. A recent meta-analysis of chil-
dren with ocular manifestations of CMV found chorioretinitis, 
macular scars, or peripheral retinal scars in 29% of children 
(75/259) with symptomatic congenital CMV (defined as any 
systemic manifestation of CMV) and in 23.4% of children 
(11/47) with asymptomatic congenital CMV.13 The percentage 
of macular scars in the 2 groups was 2.3% (6/259) and 12.8% 
(6/47), respectively. Although a dilated fundus examination 
remains the gold standard for evaluation of retinal pathology 
secondary to congenital CMV, new imaging modalities can 
deepen the understanding of the implications of congenital 
CMV on the developing retina and also detect subtle, previ-
ously undetected signs of retinal pathology.

Our pediatric patient had RPE changes and outer retinal 
disruption on OCT and corresponding choriocapillaris loss on 
OCTA observed several years after confirmation of the con
genital CMV diagnosis, with long-term retinal changes likely 
caused by previous chorioretinitis. Mild ERG deficits were 
seen. Fortunately, however, our patient’s VA was unaffected.

Although no published cases of macular scars secondary to 
congenital CMV have previously been analyzed via OCT and 
OCTA, we can integrate our findings within the broader realm 
of acquired CMV retinitis. In patients with resolving CMV reti-
nitis, a study using serial spectral-domain OCT images of eyes 
with full-thickness retinitis showed that these eyes ultimately 
developed choriocapillaris atrophy, choroidal thinning, and reti-
nal scars in the area of the previously active lesions.14

Figure 1.  Color fundus photographs of a 7-year-old girl with congenital cytomegalovirus show (A) a stellate-pattern macular scar with 
well-pigmented margins in the right eye and (B) a normal left eye. Optical coherence tomography shows (C) multiple areas of retinal pigment 
epithelium and outer retinal disruption with hypertransmission corresponding to atrophy in the right eye and (D) a normal left eye.
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Chorioretinal vasculature has been previously analyzed in 
patients with active and inactive CMV retinitis using fluo
rescein angiography (FA) and indocyanine green angiogra
phy (ICGA). Ueda et al15 assessed both imaging modalities in 
an adult patient with active CMV retinitis as well as atrophic 
lesions. The active lesions showed hypofluorescence in the 
early and late phases on both FA and ICGA, consistent with 
chorioretinal inflammation, while atrophic lesions showed 
staining on FA and ICGA consistent with RPE injury and cho-
roidal damage. Tagami et al16 described FA changes in a patient 
with symptomatic congenital CMV who did not have chorio-
retinitis but who showed major retinal vascular occlusions and 
arteriovenous anastomoses on FA that regressed after treatment 
with systemic ganciclovir.

OCTA is a relatively new, noninvasive imaging technique 
that can provide detailed 3-dimensional visualization of chorio-
retinal blood flow vs the 2-dimensional visualization provided 
by FA and ICGA. With OCTA, a dye injection is not required, 
which is especially relevant in a pediatric population. Two stud-
ies have described OCTA findings in acquired CMV retinitis in 
immunocompromised individuals. Both showed decreased reti-
nal vessel density in the superficial and deep capillary plexuses 
of the macula, even in eyes without macular involvement.11,12 
This suggests that subtle vascular changes may be present in 
patients with ocular manifestations of congenital CMV, even  
if a macular scar is not present. Du et  al11 also investigated  
vascular changes in the choroid in both active and inactive 
CMV retinitis and found a decrease in the foveal choroidal  
vascular index, which is also used to quantify changes in the 
vascular status of the choroid in patients without macular 
involvement. In our case, the choriocapillaris dropout could be 
related to the macular scar. Previous studies of macular scarring 

related to other infectious etiologies such as toxoplasmosis and 
Candida17–20 or noninfectious etiologies such as age-related 
macular degeneration21 reported a decrease in perfusion of cho-
riocapillaris that coexisted with scarring of the macula.

The choriocapillaris loss exhibited on OCTA in our case thus 
aligns with what was observed in these studies of adult popula-
tions, indicating permanent anatomic changes in chorioretinal 
vasculature secondary to CMV. Additional studies consisting of 
a larger sample with congenital CMV are warranted to further 
describe findings in pediatric populations, including in those 
with or without macular scars.

Given the findings of subtle vascular changes in the macula 
in adult patients with CMV retinitis, even without macular 
involvement, evaluating pediatric patients with chorioretinitis 
related to congenital CMV would elucidate whether similar or 
more pronounced findings are present when the virus is acquired 
earlier during retinal development. Because of enhanced aware-
ness, expanded maternal and newborn screenings, and improved 
availability of viral genome tests, we are able to identify more 
congenital CMV cases than ever. The use of new imaging 
modalities such as OCTA may help clinicians better evaluate 
these patients and determine which require close ophthalmo-
logic follow-up, especially given the high correlation between 
ophthalmologic abnormalities and other central nervous system 
involvement.22

In conclusion, this pediatric patient with congenital CMV 
and a resulting macular scar showed RPE alterations and dis-
ruption of the outer retinal layers detected via OCT, accompa-
nied by concomitant choriocapillaris atrophy evident on OCTA. 
These changes were observed several years after the initially 
confirmed diagnosis of congenital CMV, suggesting that retinal 
modifications endure even when excellent VA is preserved.

Figure 2.  Optical coherence tomography angiography (OCTA) shows choriocapillaris flow deficits in the area of the macular scar in the right 
eye. (A) Structural en face swept-source OCT (SS-OCT) shows hyperreflective areas corresponding to areas of outer retinal disruption. En face  
SS-OCTA at the level of the choriocapillaris shows several areas of hypointense flow deficits corresponding to the atrophic macular scar.



752	 Journal of VitreoRetinal Diseases 8(6)

Authors’ Note

Drs. Kozek and Morcos contributed equally to this work.

Ethical Approval

This study was conducted in accordance with the Declaration of Helsinki. 
The collection and evaluation of all protected patient health information 
were performed in a US Health Insurance Portability and Accounta
bility Act–compliant manner. The requirement for approval from the 
Massachusetts General Brigham Institutional Review Board was waived 
given the retrospective nature of the study.

Statement of Informed Consent

The patient’s guardian provided verbal informed consent before the 
publication of the case report.

Declaration of Conflicting Interests

Dr. Patel is a consultant to Regeneron, Dutch Ophthalmic, Genentech, 
EyePoint Pharmaceuticals, and Alcon Vision. None of the other authors 
declared relevant financial disclosures.

Funding

Dr. Patel is supported by the Retina Innovation Fund, Massachusetts 
Eye and Ear, Boston, MA, USA. The funding organization had no role 
in the design or conduct of this research.

ORCID iDs

Lindsay K. Kozek  https://orcid.org/0000-0002-3636-6149
David Morcos  https://orcid.org/0000-0002-0443-1524
Nimesh A. Patel  https://orcid.org/0000-0002-6681-6104

References

	 1.	 Lazzarotto T, Blázquez-Gamero D, Delforge ML, et al. Congenital 
cytomegalovirus infection: a narrative review of the issues in 
screening and management from a panel of European experts. 
Front Pediatr. 2020;8:13.

	 2.	 Jin HD, Demmler-Harrison GJ, Coats DK, et al. Long-term visual 
and ocular sequelae in patients with congenital cytomegalovirus 
infection. Pediatr Infect Dis J. 2017;36(9):877-882.

	 3.	 Coats DK, Demmler GJ, Paysse EA, Du LT, Libby C. Oph
thalmologic findings in children with congenital cytomegalovirus 
infection. J AAPOS. 2000;4(2):110-116.

	 4.	 Mutnal MB, Cheeran MC, Hu S, Lokensgard JR. Murine cyto-
megalovirus infection of neural stem cells alters neurogenesis in 
the developing brain. PLoS One. 2011;6(1):e16211.

	 5.	 Zhang M, Xin H, Roon P, Atherton SS. Infection of retinal neu-
rons during murine cytomegalovirus retinitis. Invest Ophthalmol 
Vis Sci. 2005;46(6):2047-2055.

	 6.	 Brubaker JW, Bale JF Jr, Ampofo K, Dries DC. Congenital cyto-
megalovirus infection: progressive postnatal chorioretinitis. J 
Pediatr Ophthalmol Strabismus. 2009;46(4):249-251.

	 7.	 Coors LE, Spencer R. Delayed presentation of cytomegalovirus 
retinitis in an infant with severe congenital cytomegalovirus infec-
tion. Retina. 2010;30(4 Suppl):S59-S62.

	 8.	 Lalezary M, Recchia FM, Kim SJ. Treatment of congenital cyto
megalovirus retinitis with intravitreous ganciclovir. Arch Oph
thalmol. 2012;130(4):525-527.

	 9.	 Boppana S, Amos C, Britt W, Stagno S, Alford C, Pass R. Late 
onset and reactivation of chorioretinitis in children with congeni-
tal cytomegalovirus infection. Pediatr Infect Dis J. 1994;13(12): 
1139-1142.

	10.	 Xu J, Liu X, Mo J, et al. Inflammation and outer blood-retina bar-
rier (BRB) compromise following choroidal murine cytomegalo-
virus (MCMV) infections. Mol Vis. 2018;24:379-394.

	11.	 Du KF, Huang XJ, Chen C, Kong WJ, Xie LY, Wei WB. Macular 
structure and microvasculature changes in AIDS-related cytomeg-
alovirus retinitis using optical coherence tomography angiography. 
Front Med (Lausanne). 2021;8:696447.

	12.	 Wongchaisuwat N, Khongpipatchaisiri S, Boonsopon S, et  al. 
Extralesional microvascular and structural macular abnormalities 
in cytomegalovirus retinitis. Sci Rep. 2020;10(1):21432.

	13.	 Gabrani C, Mitsikas D, Giannakou K, Lamnisos D. Congenital 
cytomegalovirus infection and ophthalmological disorders: a sys-
tematic review. J Pediatr Ophthalmol Strabismus. 2023;60(2): 
86-94.

	14.	 Invernizzi A, Agarwal A, Ravera V, Oldani M, Staurenghi G, 
Viola F. Optical coherence tomography findings in cytomega-
lovirus retinitis: a longitudinal study. Retina. 2018;38(1):108-
117.

	15.	 Ueda N, Kamo M, Sai T, Kawaguchi S. Indocyanine green angio-
graphic findings in a cytomegalovirus retinitis patient. Osaka City 
Med J. 2005;51(1):27-31.

	16.	 Tagami M, Honda S, Morioka I, Iijima K, Yamada H, Nakamura 
M. An unusual case of congenital cytomegalovirus infection-related 
retinopathy. BMC Ophthalmol. 2016;16:81.

	17.	 Sofia O, Wahyudi INSA, Fitri LE, Prayitnaningsih S, Susianti 
H. Optical coherence tomography angiography findings in ocu-
lar toxoplasmosis with multiple recurrences. Int Med Case Rep J. 
2023;16:35-43.

	18.	 Vezzola D, Allegrini D, Borgia A, et  al. Swept-source optical 
coherence tomography and optical coherence tomography angi-
ography in acquired toxoplasmic chorioretinitis: a case report.  
J Med Case Rep. 2018;12(1):358.

	19.	 Atas F, Kaya M, Toprak T, Akbulut Yagci B, Selver A, Saatci 
AO. Measurement of the active toxoplasma retinochoroiditis 
lesion size during the disease course with swept-source optical 
coherence tomography angiography: a retrospective image analy-
sis. Int Ophthalmol. 2021;41(12):4127-4135.

	20.	 Lavine JA, Mititelu M. Multimodal imaging of refractory Candida 
chorioretinitis progressing to endogenous endophthalmitis. J Oph
thalmic Inflamm Infect. 2015;5(1):54.

	21.	 Sohn EH, Flamme-Wiese MJ, Whitmore SS, et al. Choriocapillaris 
degeneration in geographic atrophy. Am J Pathol. 2019;189(7):1473-
1480.

	22.	 Capretti MG, Marsico C, Guidelli Guidi S, et  al. Neonatal and 
long-term ophthalmological findings in infants with symptomatic 
and asymptomatic congenital cytomegalovirus infection. J Clin 
Virol. 2017;97:59-63.

https://orcid.org/0000-0002-3636-6149
https://orcid.org/0000-0002-0443-1524
https://orcid.org/0000-0002-6681-6104

