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lature by the malignant tumor cells. This finding also sug-
gests the possible intraocular invasion of the malignant lym-
phomatous cells into the inner retinal layers. 

 © 2017 S. Karger AG, Basel 

   Introduction 

 Primary vitreoretinal lymphoma (VRL) is a rare ma-
lignancy with an aggressive clinical course. It is usually 
considered as a subset of primary central nervous system 
lymphoma. Often masquerading as idiopathic uveitis, 
differential diagnosis should include infectious and non-
infectious etiologies, particularly conditions like sarcoid-
osis, tuberculosis, viral retinitis, and syphilis  [1] . Given 
the aggressive nature and poor prognosis associated with 
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 Abstract 

 Tissue diagnosis with vitreous and/or retinal biopsy usually 
confirms the diagnosis of primary vitreoretinal lymphoma. 
Multiple imaging modalities like fundus fluorescein angiog-
raphy, fundus autofluorescence, and optical coherence to-
mography have been used to support the diagnosis of vit-
reoretinal lymphoma. We report a case of a 74-year-old lady 
diagnosed with primary vitreoretinal lymphoma showing a 
novel fluorescein angiographic finding of capillary dropout. 
We hypothesize that this clinical finding on the fluorescein 
angiogram may be due to the occlusion of the retinal vascu-
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   Established Facts 

• Fluorescein angiography findings described for vitreoretinal lymphomas include retinal pigment epi-
thelium granularity, staining, and late leakage.

 • These findings are mainly due to the location of the lymphomatous infiltrates underneath the retinal 
pigment epithelium. 

   Novel Insights 

• Capillary dropout on fluorescein angiography is a novel finding seen in vitreoretinal lymphomas.
 • The presence of capillary dropouts on fluorescein angiography may suggest lymphomatous invasion 

into the inner retinal layers. 
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this malignancy, prompt diagnosis of VRL is critical to 
ensure appropriate referral and treatment  [2] . Tissue di-
agnosis with vitreous and/or retinal biopsy confirms the 
diagnosis. Multiple imaging modalities like fundus fluo-
rescein angiography (FFA), fundus autofluorescence 
(FAF), and optical coherence tomography (OCT) have 
been used to support the diagnosis of VRL. We report a 
case of primary VRL showing a novel finding of localized 
capillary dropouts on FFA.

  Case Report 

 A 74-year-old female was referred to the uvea clinic of a ter-
tiary eye care institution with symptoms of gradual painless dete-
rioration in vision in both eyes for 3 years. She was being treated 
as a case of vitritis with oral steroids for a long duration. On fur-
ther enquiry, there was no past history of eye pain, redness, trau-
ma, or fever. There was no history of tuberculosis or tuberculosis 
contact. She denied any neurological symptoms such as headache, 

nausea, or vomiting. There was no systemic history of diabetes or 
hypertension. On examination, her best-corrected visual acuity 
was counting fingers at 1 m and near vision <N36 in both eyes. 
Intraocular pressure by Goldmann applanation tonometry in 
both eyes was 9 mm Hg. Anterior segment examination was nor-
mal with no aqueous chamber cells or flare. Cataract was present 
in both eyes. Fundus examination of both eyes showed a hazy me-
dia and vitritis 3+ in both eyes. The disc was seen hazily in both 
eyes. Ophthalmic ultrasound of both eyes showed a moderate 
number of moderately reflective homogenous echoes in the vitre-
ous cavity with an attached retina. In view of non-resolving vitri-
tis, she underwent diagnostic and therapeutic vitrectomy in both 
eyes. The vitreous sample was sent for cytopathology examination 
to our in-house accredited laboratory. Cytological analysis of the 
vitreous sample showed large round atypical lymphocytes with 
scanty cytoplasm and irregular vesicular nuclei. Immunohisto-
chemistry showed CD20 positivity suggestive of a B-cell lymphoid 
neoplasm ( Fig. 1 ). A diagnosis of primary VRL was established. 
Magnetic resonance imaging (MRI) of the brain revealed no cen-
tral nervous system lymphoma. Whole body positron emission 
tomography scan was normal. Two weeks following vitrectomy, 
her visual acuity improved to 6/12 in both eyes. Anterior segment 
examination and intraocular pressure were normal. Fundus ex-
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  Fig. 1.  Cytopathology images of the patient.  a ,  b  Smears with hematoxylin-eosin and Giemsa stains show mod-
erately cellular lymphoid cell population with abundant atypical lymphoid cells which are large, hyperchromatic 
with the chromatin less darker, prominent nucleoli, and scanty cytoplasm. Also seen are mature, small- and in-
termediate-sized lymphocytes accompanying these atypical lymphoid cells. The background shows fibrinous 
material. No granuloma is seen.  c  Immunohistochemistry shows atypical lymphoid cells with CD20 membrane 
positivity (orange arrow with blue outline). 
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amination showed a clear media with multiple deep, light yellow 
spots dispersed across the entire fundus ( Fig. 2 a). Further imaging 
with FFA and OCT was done. FFA showed multiple pinpoint hy-
perfluorescent spots spread across the entire fundus with hypo-
fluorescent areas interspersed in between. Late-phase angiogram 
of the right eye showed a well-defined area of capillary dropouts 
across the retina and a large area nasal to the optic disc and ex-
tending inferonasally ( Fig. 2 b–e). There were no features of in-
flammation like disc leakage, cystoid macular edema, or vessel 
wall staining noted in both eyes. Angiographic features of vascular 
occlusions and diabetic retinopathy were absent. OCT examina-
tion showed multiple small pigment epithelial detachments in 
both eyes. No macular thickening was noted. The patient was 
treated with multiple injections of intravitreal methotrexate in 
both eyes. Her last follow-up was at 1 year post-treatment and her 
visual acuity was maintained at 6/12 in both eyes. There were no 
features of disease reactivation in either eye. MRI of the brain was 
normal.

  Discussion 

 Diagnosis in VRL is a major challenge for ophthalmol-
ogists. The disease typically masquerades as chronic in-
termediate and/or posterior uveitis in aged patients and 
it is unresponsive to corticosteroid therapy  [3] . Diagnos-
tic vitrectomy for cytologic analysis with immediate han-
dling is essential for the diagnosis of VRL. In primary 
VRL, the most common findings were related to sub-ret-
inal pigment epithelium lymphomatous infiltrates that 
created focal pigment epithelial detachments leading to 
abnormal near-infrared reflectance imaging, FAF, FFA, 
and indocyanine green angiography signals  [4–7] . Velez 
et al.  [7]  described the characteristic fluorescein angio-
graphic features in primary VRL  [8] . The most common 
angiographic characteristics included disturbances at the 
level of the retinal pigment epithelium, such as granular-
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  Fig. 2.  Color fundus and fluorescein angiogram findings in a pa-
tient with primary vitreoretinal lymphoma.  a  Color fundus image 
of the right eye showing multiple pinpoint deep, light yellow le-
sions spread across the retina.  b  Early-phase fluorescein angio-
gram image of the right eye showing multiple hyperfluorescent 
spots across the retina (blue arrow with blue outline) and multiple 
focal areas of capillary dropouts (red arrow with blue outline).

 c  Large areas of capillary dropout seen nasal to the optic disc and 
extending inferonasally in the right eye.  d  Late-phase fluorescein 
angiogram image of the right eye showing diffuse granularity over 
the entire fundus. There is no flower petal leakage at the macula or 
disc leakage noted in the right eye.  e  Early-phase fluorescein an-
giogram image of the left eye showing diffuse granularity across 
the retina with no cystoid macular edema or disc leakage. 
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ity, blockage, and late staining. These changes correlated 
well to histopathological findings of lymphoma cells lo-
cated between the retinal pigment epithelium and Bruch’s 
membrane. Perivascular staining or leakage and cystoid 
macular edema were rare. In our case, fluorescein angi-
ography findings showed granularity and focal areas of 
capillary dropouts. We did not find any report of capillary 
dropout being described in patients with VRL. The pos-
sible explanation for this angiographic finding is due to 
the intraocular invasion of the lymphomatous cells into 
the inner retinal layers and subsequent blockage of the 
retinal vasculature by these tumor cells. To add, there 
were no findings suggestive of vascular occlusions, dia-
betic retinopathy, or ocular inflammation like disc leak-
age, macular leakage, or perivascular leakage in our pa-
tient.

  To conclude, capillary dropouts on fluorescein angi-
ography is a novel finding noted in patients with VRL. In 
addition to other findings like presence of vitritis on clin-
ical examination, presence of intraretinal hyperreflective 
lesions on SD-OCT images, and presence of hypoauto-
fluorescent lesions on FAF, the presence of capillary 
dropouts on FFA may also suggest lymphomatous inva-
sion into the inner retinal layers.
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