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Retinoblastoma is the most common primary intraocular malignancy in children.1 

Improvements in screening tactics and treatment methods have dramatically increased both 

patient and globe survival.1,2 Imaging methods such as fluorescein angiography have 

demonstrated retinal vascular abnormalities in both large- and small-caliber retinal vessels in 

eyes with retinoblastoma,1 and OCT can reveal or confirm otherwise subclinical lesions.2 

OCT angiography (OCTA) is a noninvasive imaging method allowing for in vivo 

visualization of retinal and choroidal vasculature. Herein, we describe OCTA findings of a 

treatment-naïve, small retinoblastoma lesion in an infant using an investigational portable 

OCTA system (Spectralis with Flex and OCT-A module; Heidelberg Engineering, 

Heidelberg, Germany), under Duke University Internal Review Board protocol with parental 

consent. All research adhered to the tenets of the Declaration of Helsinki.

A 3-month-old male was examined under anesthesia by one of the authors (M.A.M.) after 

being referred for presumed bilateral retinoblastoma. Anterior segment examination was 

unremarkable in both eyes. Funduscopy of the right eye (Fig S1A, available at 

www.ophthalmologyretina.org) showed a small tumor inferotemporal to the inferior arcade 

measuring 4 × 4 × 1.6 mm thick by ultrasound (Fig S1A, B). The left eye demonstrated a 

large tumor in the macula measuring 15 × 15 × 6.27 mm with localized subretinal seeding. 

Fluorescein angiography of the right eye highlighted small feeder vessels and 

hyperfluorescence of the lesion (Fig S1C).

Investigational OCT of the right eye lesion showed a spherical, homogenous mass contained 

within the inner retina with some shadowing (Fig S1D). On the research 10° × 10° OCTA 

scan of the right eye tumor, acquired isotropically at 512 A-scans with an axial resolution of 

1.9 mm, large superficial vessels stemmed from the inferior arcade and circumscribed the 

tumor, branching into finer telangiectatic vessels that led into a dense centralized vascular 

network (Fig 1). Fed by the encircling vessels, the intrinsic network was visible throughout 

the interior of the lesion at various depths on OCTA cross sections (Fig 1). Automated 
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segmentation of the retinal layers was not possible because of obliteration of distinct retinal 

layers.

This case demonstrates the first visualization of treatment-naïve retinoblastoma tumor 

vasculature using OCTA in an infant, according to a PubMed search on April, 23 2018, 

using the keywords retinoblastoma and optical coherence tomography angiography. A prior 

report used OCTA-based analysis of macular vascular changes in 7- to 16-year-old patients 

with a history of retinoblastoma and found subtle foveal changes in both eyes 5 to 14 years 

after intravenous chemotherapy.3 A study of fluorescein angiography in retinoblastoma 

demonstrated that intrinsic tumor vessels with complex branching patterns, irregular caliber, 

and early termination within the tumor are distinguishable from retinal vessels.1 With 

OCTA, we were able to validate these distinctions with greater detail and with depth 

resolution that was not possible from fluorescein angiography. OCT angiography also 

highlighted the connection between existing retinal vasculature and the intrinsic tumor 

vessels through feeder vessels (Fig 1). Pathologic specimens can describe tumor vascular 

patterns and density, with higher vessel densities correlating with poor outcomes and 

metastasis risk.4 Although shadowing may obscure the deepest vessels, we demonstrated an 

ability to analyze tumor-intrinsic vasculature in vivo. In this case, more mature-seeming 

vessels led around the lesion and dove centrally into a disorganized web of smaller intrinsic 

vessels (possibly less mature).

OCT angiography may have future applications in the management and treatment of 

vascular tumors. Other imaging units (e.g., handheld OCT) have been used to characterize 

active retinoblastoma5 and have aided in diagnosis of lesions almost undetectable by 

funduscopy.2 Now that we have a novel imaging method for observing in vivo 

retinoblastoma tumor vasculature, further follow-up is needed to investigate OCTA measures 

of vessel density, feeder vessel origins, and vascular commonalities, in addition to markers 

of tumor regression and the microvascular response to different treatment methods and 

markers of tumor regression.
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Figure 1. 
A, 20° × 20° (5.5 × 5.5-mm) en face OCT angiography (OCTA) image of the lesion 

inferotemporal to the macula in the right eye with 512 A-scans/B-scan and 512 B-scans 

showing superficial medium-sized vessels circumscribing the tumor and feeding the intrinsic 

vasculature along with prominent feeder vessels (red arrows). B, Vertical line scan with 

OCTA flow overlay demonstrating flow at multiple levels of the tumor with some shadowing 

near the most inner aspects of the tumor. C, 10° × 10° (2.8 × 2.8-mm) en face OCTA image 

showing that the concurrent vertical line scan displayed disorganized, interwoven intrinsic, 

vasculature located at (D) multiple depths.
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