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A 63-year-old Caucasian man with metastatic lung adenocarcinoma undergoing chemotherapy and external radiotherapy was
referred for routine eye examination. Although he was asymptomatic, ocular examination revealed a relatively well-
circumscribed whitish retinal lesion measuring 0:5 × 0:5 × 0:5mm located along the inferotemporal vascular arcade in the right
eye. Optical coherence tomography (OCT) showed a hyperreflective dome-shaped lesion occupying the inner retinal layers with
few hyperreflective dots overlying the retina in the posterior vitreous consistent with tumor cells. Fluorescein angiography
revealed early hyperfluorescence and late staining without leakage at the lesion site. A diagnosis of presumed retinal metastasis
from lung adenocarcinoma was made. At 2 months follow-up after completion of chemotherapy, the retinal lesion was found to
have regressed completely leaving minor irregularities in the inner retinal layers on OCT. To date, there have been only 41 cases
of carcinoma metastasis to the retina reported in the literature including the current case. Despite its rarity, retinal metastasis
should be considered in the differential diagnosis of a white-yellow retinal mass with/without overlying vitreous cells especially
in patients with a history of systemic cancer.

1. Introduction

Metastatic tumors of the uveal tract are the most common
intraocular malignancies, whereas retinal metastases are rare
compared to uveal metastases [1]. The choroid is the most
common site of uveal metastasis. The choroid receives 85%
of the ocular blood flow compared to the retina which
receives only 5%, thereby explaining the rarity of retinal
metastasis [2]. Carcinomas metastasize to the choroid more
often compared to sarcomas and melanomas. However, mel-
anomas tend to metastasize to the retina more frequently
than carcinomas [3]. Tumor cells are periodically shed to
the circulation from the primary site. Expression of specific
adhesion molecules on extravasated metastatic cells allows
the proliferation of these cells on the metastatic host sites
[4]. Several previously published papers reviewed vitreous
and retinal metastasis from cutaneous melanomas [5, 6].
We hereby present a case of retinal metastasis from lung car-
cinoma and review the literature on carcinoma metastasis to
the retina.

2. Case Report

A 63-year-old Caucasian man diagnosed with metastatic
lung adenocarcinoma 5 months ago and receiving systemic
chemotherapy and external radiotherapy to the right hip
underwent routine eye examination. He had no history of
known ocular disease and intervention and was asymptom-
atic. Best corrected visual acuities were 20/32 in the right
eye and 20/20 in the left eye. Intraocular pressures were
15mmHg and 17mmHg in the right and left eyes, respec-
tively. Anterior segment examination showed both eyes had
moderate nuclear sclerosis. Fundus examination of the right
eye revealed a relatively well-circumscribed whitish retinal
lesion measuring 0:5 × 0:5 × 0:5mm located along the infer-
otemporal vascular arcade. There was no apparent vitreous
and choroidal involvement. The left eye had normal fundu-
scopic findings with blunted foveal reflex. Spectral domain
optical coherence tomography (SD-OCT) of the right eye
showed a hyperreflective dome-shaped lesion occupying the
inner retinal layers with few hyperreflective dots overlying
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the retina consistent with tumor cells in the posterior vitre-
ous. The outer retina was compressed by tumor and partial
choroidal shadowing was observed without clinical or imag-
ing evidence for choroidal involvement. The lesion was
hypofluorescent on fundus autofluorescence (FAF) imaging.
Fluorescein angiography (FA) revealed early hyperfluores-
cence of the lesion, late staining, and no leakage. The tumor
was flat and nonmeasurable on B-mode ultrasonography.
Brain magnetic resonance imaging revealed normal findings.
Based on the clinical and imaging features, a diagnosis of pre-
sumed lung carcinoma metastasis to the retina was made. At
a follow-up examination 2 months later after completion of
systemic chemotherapy, the visual acuity in the right eye

was 20/60 due to the worsening of the cataract. Fundus
examination revealed that the retinal lesion in the right eye
had regressed completely. There were only focal irregularities
in the inner retinal layers on SD-OCT (Figure 1). The patient
passed away 6 months after the diagnosis of retinal
metastasis.

3. Discussion

Cutaneous melanoma is the most common metastatic retinal
tumor. Tang et al. reviewed 42 cases of tumor metastasis to
the retina published in the English literature from 1935 to
2017 and noted that the most common primary sites for
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Figure 1: (a) Whitish perivascular retinal lesion measuring approximately 0.5 x 0.5 x 0.5 mm located along the inferotemporal arcade in the
right eye. (b) The lesion is hyporeflective on infrared imaging. (c) The lesion shows hypoautofluorescence on fundus autofluorescence
imaging. (d) Spectral domain optical coherence tomography (SD-OCT) imaging shows the hyperreflective dome-shaped lesion replacing
inner retinal structures, causing disorganization and compression of the outer retina. Multiple hyperreflective dots are observed overlying
the retina consistent with tumor cells in the posterior vitreous (arrowhead). Ellipsoid zone cannot be observed clearly because of partial
posterior shadowing by the tumor, but the retinal pigment epithelium is intact. (e) At 2 months follow-up examination after completion
of chemotherapy, the retinal lesion regressed completely leaving only focal irregularities in the inner retinal layers on SD-OCT.
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metastatic tumors to the retina were cutaneous melanoma
followed by lung carcinoma and gastrointestinal carcinoma
[7]. Ramaesh et al. reported 39 melanoma metastases to the
vitreous and retina in his literature review in 1998 [6]. Our
search of the literature showed that there were at least 60
cases of melanoma metastasis to the vitreous and retina
reported so far and the total number of reported carcinoma
metastasis to the retina was 40. Of the 41 cases with carcinoma
metastasis to the retina including our case, 15 (36.6%) cases
had lung carcinoma, 13 (31.7%) cases had gastrointestinal car-
cinoma including 1 case of pancreatic carcinoma and 1 case of
hepatocholangiocarcinoma, 6 (14.6%) had breast carcinoma, 3
(7.3%) had adenocarcinoma with unknown primary site, 2
(4.9%) had genitourinary tract carcinoma, 1 (2.4%) had uter-
ine carcinoma, and 1 (2.4%) had nasopharyngeal carcinoma.
The mean age of all reported cases was 56.1 (range 15-75,
SD ± 11:9) years. Twenty-five out of 41 (61.0%) patients were
males, and the remaining 16 (39.0%) were females.

Retinal metastases are usually unilateral and solitary;
however, bilateral and multifocal involvement have also been
reported [8–10]. At the time of diagnosis of retinal metasta-
sis, the majority of patients have metastasis at other sites as
well (Table 1). Alternatively, ocular involvement may be the
first finding of metastatic disease, and these patients must
be carefully evaluated for the presence of systemic metastases
at other sites.

Decreased vision, floaters, and ocular pain are the com-
mon presenting features in carcinoma metastasis to the ret-
ina. However, retinal metastasis can be asymptomatic as in
our case. This underlines the necessity for patients with met-
astatic systemic cancer to have periodic eye examinations.
Carcinoma metastasis to the retina most commonly presents
as a focal, yellow-white, intraretinal mass with ill-defined
borders. However, the tumor borders can sometimes be rela-
tively well-circumscribed, as in our case. Overlying vitreous
cells can be observed mimicking uveitis. Vitreous involve-
ment may be seen as white-yellow cellular clumps or strands,
sometimes hindering the view of the retina. Sometimes ante-
rior chamber cells and a pseudohypopyon formed by tumor
cells can also be observed [9, 10]. Glaucoma secondary to
the obstruction of aqueous outflow by tumor cells in the tra-
becular meshwork may be observed.

Metastatic retinal melanoma usually presents with a
brown lesion with ill-defined borders, but amelanotic mela-
noma metastasis with yellow color has also been described.
Vitreous metastasis from cutaneous melanoma is character-
ized by pigmented cellular clumps. On the other hand, retinal
carcinoma metastasis is characterized by ill-defined whitish
retinal infiltration with overlying nonpigmented cellular
aggregates [11].

In our literature review of metastatic retinal cancer
(Table 1), vitreous involvement in addition to retinal metas-
tasis was found in 17 (41.5%) cases. Optic disc and choroidal
involvement together with retinal metastasis were reported in
5 (12.2%) cases [8, 10, 12–15]. Retinal involvement usually
starts from the retinal nerve fiber and ganglion cell layers.
The superficial vascular plexus located in the ganglion cell
layer and supplied by the central retinal artery is the major
source of metastatic tumors to the retina. As retinal metasta-

sis grows, it replaces deeper retinal tissue. After full-thickness
retinal involvement occurs, tumor cells may break through
the retina pigment epithelium/Bruchs membrane and invade
the choroid [10, 16]. Tumor cells may also penetrate the
inner limiting membrane and spread into the vitreous cavity.
Isolated carcinoma metastases to the vitreous have also been
reported; however, histopathologic findings of enucleated
eyes with isolated carcinoma metastases to the vitreous
showed microscopic retinal involvement [5, 17].

Retinal metastases tend to be angiocentric and grow
around the vessels as they are bloodborne [14, 18]. Histo-
pathologic examination shows tumor emboli in the lumens
of retinal vessels in the ganglion cell layer around retinal infil-
trations [5, 14, 17, 19]. Retinal vascular occlusion has been
reported leading to retinal nonperfusion and neovasculariza-
tion [10, 20]. Complete disappearance of retinal metastatic
lesion after chemotherapy as in our case is rare and has been
reported only once before in a 15-year-old boy with nasopha-
ryngeal carcinoma [21].

Diagnostic methods used in retinal metastatic tumors
include OCT, OCT angiography, ultrasonography, FAF, FA,
fine needle aspiration biopsy, pars plana vitrectomy, and chor-
ioretinal biopsy. The differential diagnosis of carcinomametas-
tasis to the retina includes cotton wool spots, retinal astrocytic
hamartoma, inflammatory retinitis, and primary vitreoretinal
lymphoma. The former 2 lesions originate from the retinal
nerve fiber layer, whereas carcinoma metastasis to the retina
demonstrates multilayer involvement of the retina. Nonpig-
mented vitreous cells also pose a diagnostic challenge as they
can resemble vitreoretinal lymphoma, amyloidosis, candida
endophthalmitis, or intermediate uveitis. Cellular aggregates
in the vitreous appearing as spherules or strands should always
alert the clinicians to the possibility of metastatic cells.

Treatment options for carcinoma metastasis to the retina
include observation, systemic chemotherapy, intravitreal
chemotherapy, plaque radiotherapy, external radiotherapy,
photodynamic therapy, surgical excision, and enucleation
for a blind, painful eye [22–24]. The survival rate for
patients with carcinoma metastasis to the retina is poor,
and the mean survival for all reported cases with retinal
metastasis was only 5.7 (range 1-23, SD ± 5:2) months
(Table 1).

In summary, carcinoma metastasis to the retina is rare
with only 41 cases being reported so far including the current
case. The lung is the most common primary site for carci-
noma metastasis to the retina followed by the gastrointestinal
system. Retinal metastases are angiocentric, originate from
the superficial vascular plexus, and are usually initially
located in the inner retina. Vitreous involvement may also
be seen. Patients generally have widespread metastasis at
the time of diagnosis, and the life expectancy is poor. Treat-
ment options are varied and should be tailored to the
patients’ needs.

4. Method of Literature Search

The literature search consisted of a systematic review of the
literature using PubMed database till January 2021 using
the following key words: “retinal metastasis” or “carcinoma
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metastasis to the retina” or “metastatic carcinoma to the ret-
ina”. The reference lists of the index publications identified
through PubMed were also evaluated and relevant papers
were retrieved. Chapters on metastatic tumors to the retina
in major ophthalmology textbooks were reviewed. Articles
written in non-English languages were also included. A total
of 40 cases with carcinoma metastasis to the retina were
found and reviewed for this study.
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