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Abstract
Introduction: Cytomegalovirus (CMV) retinitis in the setting of pediatric retinoblastoma is
exceedingly unusual. Here, we present the first reported case of CMV retinitis in an enucleated
eye with retinoblastoma after chemotherapy in the western hemisphere. Case Presentation: A
2-year-old Hispanic male without a family history of retinoblastoma presented with a 3-month
history of right eye exotropia and squinting. Clinical examination revealed dense white vitreous
opacities in the right eye. Ocular oncology evaluation unveiled an exudative retinal detachment
with vitreous seeds, subretinal seeding, and a tumor emanating from the retina in the
superonasal quadrant of the right eye. The patient was diagnosed with unilateral Group D
retinoblastoma, and RB1 sequencing revealed a pathogenic variant with mosaicism. Treatment
involved systemic chemotherapy, intravitreal chemotherapy, and cryotherapy. However, the
patient developed a rhegmatogenous retinal detachment with diffuse vitreous hemorrhage and
ultimately underwent right eye enucleation. Interestingly, histopathological analysis of the
enucleated eye revealed concomitant CMV retinitis alongside retinoblastoma. After
consultation with infectious disease, antiviral treatment was not initiated as the patient
remained asymptomatic and maintained a recovered immune system. Repeat CMV PCR
confirmed viral clearance. The patient received a prosthetic eye and continues to be
monitored for retinoblastoma recurrence. Conclusion: Clinicians should be aware of the
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potential for CMV retinitis to develop in retinoblastoma patients receiving chemotherapy, which
may complicate clinical decision-making and management. Timely identification of CMV
retinitis in this setting may improve patient ocular outcomes and overall prognosis.

© 2024 The Author(s).

Published by S. Karger AG, Basel

Introduction

Cytomegalovirus (CMV) is the primary cause of congenital viral infections, with an in-
cidence ranging from 0.5% to 2% of all live births [1]. While approximately 90% of infected
children appear healthy at birth, symptoms may manifest later in life [1]. CMV retinitis is a
relatively uncommon but clinically significant ocular manifestation that typically occurs in
individuals who may be immunocompromised [2]. CMV retinitis causes necrosis of the outer
retinal cells, appearing as numerous white dots with a granular appearance and varying levels
of intraretinal bleeding [3]. As the necrosis worsens, the underlying retinal pigment epi-
thelium atrophies, revealing choroidal vasculature with serious adverse effects on the visual
system, including blurry vision, floaters, and loss of peripheral vision [3, 4]. Retinal necrosis,
hemorrhage, and vasculitis caused by CMV retinitis can further contribute to blindness and
even death if the infection remains untreated [5].

Retinoblastoma, on the other hand, is the most common primary intraocular malignancy,
primarily occurring in early childhood [6]. It arises from a genetic mutation of the RB1 gene,
leading to the uncontrolled proliferation of immature retinal cells [7]. Retinoblastoma
typically presents with various clinical manifestations, such as leukocoria, strabismus, or
reduced visual acuity, and is generally unilateral or bilateral [6].

The concomitant presence of CMV retinitis and retinoblastoma in the same pediatric
patient represents an exceedingly rare clinical scenario. This case report highlights a co-
occurrence of CMV retinitis and retinoblastoma in a pediatric patient without congenital CMV
infection or a family history of retinoblastoma. To the best of our knowledge, this is the first
reported case of CMV retinitis in an enucleated eye with retinoblastoma within the western
hemisphere, following one report in Korea [8]. The CARE Checklist has been completed by the
authors for this case report and is attached as online supplementary material (for all online
suppl. material, see https://doi.org/10.1159/000538738).

Case Presentation

A 2-year old Hispanic male with no family history of retinoblastoma presented to a
pediatric ophthalmology clinic in August 2022 with 3 months of exotropia and squinting in
the right eye. On examination, his pupils were equal, round, and reactive to light. His in-
traocular pressures were within normal limits (8 and 11 mm Hg in the right and left eye,
respectively), and his anterior segment exam was unremarkable in each eye. On funduscopic
examination of the right eye, dense white vitreous opacities and hemorrhage at the nasal
aspect of the disc were noted. Examination of the left eye was unremarkable. The patient was
then referred to the ocular oncology service for evaluation for retinoblastoma. An examination
under anesthesia was performed and corroborated the documented exam findings. It also
revealed an exudative retinal detachment with subretinal seeding inferiorly, as well as a 6-
mm × 6-mm tumor in the superonasal quadrant of the right eye (Fig. 1). B-scan ultrasound of
the right eye confirmed dense vitreous seeding, a hyperechogenic mass in the superonasal
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quadrant, and a low-lying exudative retinal detachment (Fig. 2). A clinical diagnosis of
unilateral right-sided group D retinoblastoma was made, and an MRI of the brain and orbit
with and without contrast (Fig. 3) was consistent with the diagnosis and without evidence of
trilateral disease. RB1 sequencing revealed mosaicism for a pathogenic variant: c.1597G>T
(p.Glu533*).

Treatment was initiated with systemic chemotherapy (cisplatin, vincristine, cyclo-
phosphamide) in September 2022 and intravitreal chemotherapy (topotecan 30 μg in No-
vember 2022 and later melphalan 20 μg in December 2022), and cryotherapy was applied to
active areas of the nasal tumor until end of December 2022. Unfortunately, the patient
developed a rhegmatogenous retinal detachment with diffuse vitreous hemorrhage. As this
limited the ability to monitor tumor response, the patient ultimately underwent enucleation
in January 2023.

Interestingly, histopathology from the enucleated eye was positive for CMV retinitis in
addition to retinoblastoma (Fig. 4). The patient had no known sick contacts, maternal
prenatal labs were negative for HIV, Hepatitis B, and syphilis, there was no evidence of

Fig. 1. RetCam fundus photography of the right eye.
There are scattered dense white vitreous opacities
throughout the vitreous cavity. The retina is de-
tached with prominent corrugations and maintains
a dusky appearance. There is a prominent juxta-
papillary retinal hemorrhage abutting the nasal
aspect of the optic disc. A white exophytic retinal
tumor emanates from the superior nasal quadrant.
Findings are consistent with retinoblastoma with
concomitant CMV retinitis.

Fig. 2. B-Scan of the right eye. a, b B-scan ultrasound of the right eye confirmed dense vitreous seeds
along with a retinal mass emanating from the superonasal quadrant. There was no evidence of ex-
trascleral extension. A low-lying exudative retinal detachment is also noted. There is no evidence of
optic nerve compromise. Red arrow: retinoblastoma; white arrowhead: dense vitreous seeds; white
dashed arrow: retinal detachment.
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infection during pregnancy, and the patient had a normal hearing screening at birth. The
patient was evaluated by the pediatric infectious disease service who determined that
congenital CMV infection was unlikely given the lack of any stigmata of congenital infections
and that most likely this represented an infection acquired while the patient was im-
munosuppressed during the 3-month period of chemotherapy (September–December
2022). Plasma CMV PCR was positive for CMV with a viral load of 918 IU/mL. Since the right
eye had been enucleated and the patient was asymptomatic, no antiviral treatment was
prescribed. Repeat CMV PCR the following month was negative, confirming clearance of the
CMV infection. There was no indication for further CMV testing or antiviral treatment. The
patient was fitted with a prosthesis for the right eye and continues to be monitored for
recurrence of retinoblastoma.

Fig. 3.MRI of the orbit with and without contrast. a Sagittal T1-weighted. b Axial contrast enhanced
T1-weighted. c Axial non-contrast T1-weighted. d Axial T2 without manipulation. Demonstration
of a retinal detachment along with a nodular 3 mm enhancing focus along the nasal aspect of the
globe in the right eye. It emanates from the expected position of the ora serrata and appears
consistent with retinoblastoma. Red arrow: retinoblastoma; white arrowhead: exudative retinal
detachment.
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Discussion

Herein, we present a rare case of CMV retinitis occurring in a 2-year-old Hispanic male in the
setting of unilateral retinoblastoma. CMV is a primary cause ofmortality among patients receiving
hematopoietic stem cell transplantation (HSCT) [9], but less common in children receiving cancer
treatment without HSCT. In our case, subsequent evaluation by the pediatric infectious disease
service determined that the CMV infection was unlikely to be congenital due to the lack of other
signs that typically accompany congenital CMV infections, such as petechiae, jaundice, and
microcephaly. Instead, the present CMV infection likely occurred during immunosuppression due
to chemotherapy. Importantly, children undergoing immunosuppressive therapies such as
chemotherapy for retinoblastoma are at elevated risk for decreased vision, irreversible blindness,
and even morbidity and mortality from CMV infection [8]. This case thus adds to the growing
literature on CMV in pediatric retinoblastoma patients without HSCT by describing the potential
occurrence of CMV retinitis and further demonstrates the need for heightened vigilance and
monitoring of CMV in children undergoing immunosuppressive treatment for retinoblastoma.

Although CMV infection is known to be lethal in patients undergoing treatment for cancer,
there are no standardized guidelines for prophylaxis and screening [10]. For pediatric ret-
inoblastoma patients, little is known about the risk factors for developing CMV during their
treatment. A recent cohort study conducted in Korea by Han et al. [11] found that certain
factors, such as diagnosis with retinoblastoma or neuroblastoma and younger age of diag-
nosis, have been considered to place patients at a higher risk of developing CMV during

Fig. 4. Histopathologic findings of cytomegalovirus retinitis. Magnocellular, pleomorphic cells with granular,
eosinophilic cytoplasmic inclusions and smudgy, intensely basophilic nuclear inclusions in a turbulent
background of karyorrhexis and neutrophils were observed (a, ×100; b, ×400; c, ×600). Immunohisto-
chemistry for cytomegalovirus shows intense positivity (d).
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chemotherapy treatment. However, the association between younger age and CMV infection
was attributed to the unique seroepidemiology of CMV in Korea; children had higher baseline
CMV seropositivity (81.7%), indicating that CMV DNAemia and subsequent reactivation were
more likely in children compared to adults. Thus, more data are needed to better stratify
pediatric patients based on their risks of developing infection during immunosuppressants in
other countries. In our case, antiviral therapy did not appear to be indicated as the patient’s
viral load was low, the right eye had been enucleated, and the patient was asymptomatic.

The management of retinoblastoma can be notably complex due to its potential to
masquerade as other ocular diseases. Common conditions that may occur concurrently ormay
be mistaken for include vitreous hemorrhage, persistent fetal vasculature, Coat’s disease, and
ocular toxocariasis [12, 13]. Retinoblastoma symptoms may also distract from CMV symp-
toms, as both can present with fatigue and lymphadenopathy. In addition to presenting with
similar systemic symptoms, the ocular symptoms which manifest from both pathologies are
also similar. For instance, retinoblastoma and CMV patients commonly present with vision
loss. Vision loss due to retinoblastoma can be due to retinal detachment, tumor growth, or
optic nerve invasion, while CMV retinitis vision loss can stem from hemorrhage, edema, or
detachment [14]. Both of which can result in acute or gradual loss of vision depending on the
extent of the malignancy or infection. Another common symptom is leukocoria or white
pupillary reflex. In cases of retinoblastoma, this results from light reflection off of the tumor,
while in CMV, this sign occurs due to the inflamed retina and/or vitreous [15]. In light of these
similarities, clinicians should keep both conditions in mind when considering clinical
management. Differentiation can be made through ophthalmic exams and imaging. Moreover,
a dilated eye exam, urine, and blood tests can detect signs of CMV retinitis. Retinoblastoma,
while signsmay also be evident during a dilated eye exam, is confirmed through other imaging
studies including ultrasound and MRI. In terms of management, in the setting of co-
commitment CMV retinitis and retinoblastoma, if the retinoblastoma in the infected eye
does not warrant enucleation, the CMV retinitis should be managed with intravenous gan-
ciclovir, foscarnet, or oral valganciclovir regardless of the CMV etiology [16].

In conclusion, the presence of CMV retinitis in this case of unilateral retinoblastoma
demonstrates the importance to remain aware of such occurrences, especially in immuno-
compromised patients at risk for infection and vision loss. We further underscore the im-
portance of recognizing and managing concurrent pathologies in retinoblastoma patients to
improve patient vision outcomes and overall prognosis.
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