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Abstract
Uveal melanoma is the most common primary intraocular tumor in adults and can have vary-
ing presentations, although it is frequently asymptomatic. One rare presentation of uveal 
melanoma is neovascular glaucoma (NVG). We present a case of a 20-year-old male who pre-
sented with 2 weeks of left eye redness and decreased vision who was found to have NVG. 
He was referred for evaluation of glaucoma. Fundoscopic and ultrasonographic examination 
revealed a mushroom-shaped choroidal mass with low internal reflectivity consistent with 
choroidal melanoma. The patient underwent enucleation, and metastatic workup revealed 
hepatic metastases. The patient died 18 months after initial diagnosis. This case emphasizes 
the importance of a complete ophthalmic evaluation in cases presenting with NVG of unclear 
etiology to exclude the presence of a potentially life-threatening intraocular tumor.
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Introduction

Uveal melanoma, the most common primary intraocular tumor in adults, has an inci-
dence of 5.1 cases per million people in the USA and a median age of diagnosis of 62 years [1, 
2]. The presentation of uveal melanoma can vary, and patients are frequently asymptomatic 
[3]. Early diagnosis of uveal melanoma allows for early treatment which may potentially 
decrease the risk of metastasis [4]. Once uveal melanoma metastasizes, the prognosis is 
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dismal with a median overall survival ranging 9–12.5 months [5, 6]. We present a case of a 
20-year-old male with metastatic choroidal melanoma who initially presented with neovas-
cular glaucoma (NVG).

Case Presentation

A 20-year-old white male with no past ocular or medical history presented with 2 weeks 
of redness and decreased vision of the left eye (OS). He was referred for evaluation of NVG. 
On examination, the visual acuity was 20/20 in the right eye (OD) and no light perception OS. 
Intraocular pressures were 14 mm Hg OD and 53 mm Hg OS. Slit-lamp examination showed 
a normal anterior segment OD and diffuse conjunctival injection, shallow anterior chamber, 
fixed, mid-dilated pupil, rubeosis iridis, and ectropion uveae OS. An exudative retinal 
detachment was visualized just posterior to the lens (shown in Fig. 1). Gonioscopic exami-
nation revealed an open angle OD and a narrow angle with peripheral anterior synechiae to 
the pigmented trabecular meshwork with 360° of neovascularization of the angle OS. Fundo-
scopic examination revealed a bullous retinal detachment with no view of the optic disc OS. 
Anterior segment optical coherence tomography (OCT) showed a flat iris with 360° of irido-
trabecular contact OS. Ultrasonography demonstrated a large, mushroom-shaped choroidal 
mass with low internal reflectivity OS and retinal detachment. The tumor thickness measured 
12 mm with a 22-mm base and was overhanging the optic disc. There was no evidence of 
extraocular extension. A clinical diagnosis of choroidal melanoma was established. MRI of the 
orbits showed a hyperintense intraocular mass with associated subretinal fluid OS and no 
evidence of extraocular extension of the choroidal melanoma (shown in Fig. 2A).

Given the large choroidal tumor size and poor visual potential, he underwent enucleation 
OS 3 days after initial presentation. Histopathologic evaluation showed choroidal malignant 
melanoma with mixed epithelioid and spindle type B cells. There was no evidence of extra-
scleral extension, and the American Joint Committee on Cancer classification was stage IIIA 
(shown in Fig. 3). Oncomine genetic analysis showed variants of GNA11 and MYC, and Deci-
sionDx-UM genetic expression assay revealed the tumor to be class 2.

A metastatic workup with an abdominal MRI revealed a 4.4-cm right hepatic lobe lesion 
with approximately 10 satellite lesions (shown in Fig. 2B). CT-guided biopsy of the right hepatic 
lobe confirmed metastatic malignant melanoma. Given that multiple liver lobes had metastases, 
he was not a candidate for surgical resection with radiotherapy. Treatment of the hepatic metas-
tases included 6 percutaneous hepatic perfusions with intra-arterial melphalan as part of a 
clinical trial over the course of 9 months without response. He subsequently had 3 treatments 

Fig. 1. Slit-lamp photograph of the left eye demon-
strates diffuse rubeosis iridis (yellow arrow), a mid-
dilated pupil, ectropion uvea, and temporal retinal 
tissue posterior to the lens (red arrow).
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of intra-arterial hepatic immunoembolization. Following these treatments, abdominal MRI 
revealed new splenic and vertebral lesions with an increase in the number of hepatic lesions 
concerning for worsening metastasis. He received 2 cycles of immunotherapy, ipilimumab and 
nivolumab, with concurrent granulocyte-macrophage colony-stimulating factor.

He ultimately developed immune therapy-related hepatitis and was found to have hepatic 
vein thrombi. He was started on heparin and developed a hemorrhage of the small intestine 
that could not be safely intervened upon. Despite attempts at transfusion, he died from hemor-
rhagic shock 18 months after his initial diagnosis.

Discussion

Uveal melanoma accounts for 3.1% of reported melanoma cases and has an annual 
incidence of 5.1 cases per million in the USA [1]. The median age of diagnosis is 62 years, 
and only 1.5% of cases present in patients under 21 years of age [2]. Although metastasis 

a b

Fig. 2. a T1-weighted MRI of the orbits (axial cut) demonstrates a left intraocular hyperintense mushroom-
shaped mass without evidence of extraocular extension. Note the overlying, hypointense retinal detachment. 
b T1-weighted MRI of the abdomen shows a right hepatic lobe hemorrhagic melanoma metastasis.

Fig. 3. H&E stain of choroidal malignant mel-
anoma showing a heavily pigmented zone 
predominantly composed of spindle B cells 
and a minimally pigmented zone composed 
exclusively of epithelioid cells. There is a high 
mitotic rate, and the Ki-67 index is approxi-
mately 15%.



794Case Rep Ophthalmol 2021;12:791–796

Fliney et al.: Metastatic Choroidal Melanoma Presenting as Neovascular Glaucoma

www.karger.com/cop
© 2021 The Author(s). Published by S. Karger AG, BaselDOI: 10.1159/000518804

portends a dismal outcome in uveal melanoma, it is present in <4% of cases at the time 
of presentation in the general population [7]. Of note, patients under 21 years of age have 
a 9.4% reduced 10-year risk of metastasis compared to the general population [3]. In 
light of these figures, we present an exceptionally uncommon case of a 20-year-old patient 
who presented with NVG secondary to a large choroidal melanoma with metastases to the 
liver.

Shields et al. [8] found that choroidal melanoma induces elevated intraocular pressure in 
2% of cases, most of which are due to NVG. The mechanism of NVG is driven by the expression 
of proangiogenic factors such as vascular endothelial growth factor and fibroblast growth 
factor by the ischemic and necrotic tumor. Although NVG is much more commonly caused by 
retinal ischemic conditions such as retinal venous obstructive disease (36%), diabetic reti-
nopathy (32%), or carotid artery obstructive disease (13%), it may be the only apparent sign 
of an otherwise insidious choroidal melanoma [9].

The patient described did not have any documented symptoms and was unaware of his 
loss of vision. Uveal melanoma has an asymptomatic presentation in 30% of cases, resulting 
in a delayed diagnosis [10]. Dilated fundus examination and ancillary testing including OCT, 
fundus autofluorescence, and ultrasonography are the mainstay of making the clinical diag-
nosis. Dilated fundus examination often reveals a pigmented (92%) or amelanotic (8%) 
choroidal mass with characteristic features including subretinal fluid, orange pigmen-
tation, proximity to the optic disc (within 3 mm), and the absence of drusen [11]. OCT is 
used to confirm the presence of subretinal fluid. Fundus autofluorescence is used to confirm 
the presence of lipofuscin or orange pigment. Ultrasonography demonstrates a dome- or 
mushroom-shaped mass with >2 mm of thickness and low internal reflectivity. These char-
acteristic features can help distinguish melanoma from similar appearing “pseudomela-
nomas,” such as choroidal nevus, exudative hemorrhagic chorioretinopathy, and congenital 
hypertrophy of the retinal pigment epithelium. Fine-needle aspiration biopsy can be helpful 
in making the diagnosis for indeterminant tumors.

Uveal melanoma metastasizes to the liver in 93% of metastatic cases [12]. Abdominal 
imaging using CT or MRI is routinely used, with MRI emerging as the superior option for 
minimizing radiation exposure and providing increased sensitivity for small tumors [3]. To 
date, no study has demonstrated improved survival with early detection of metastatic 
disease [3].

Treatment of uveal melanoma is highly individualized and varies by tumor size. Our 
patient presented with a tumor thickness of 12 mm, and he underwent enucleation 
followed by liver-directed experimental therapy and systemic immunotherapy. Small 
progressive and medium-sized tumors (3–10 mm) can be treated with plaque brachy-
therapy or proton beam radiation. Large tumors (>10 mm), or those not amenable to 
treatment by radiation, are treated with enucleation [3, 13]. Although no systemic 
adjuvant therapy for metastatic uveal melanoma has improved the median overall 
survival of 9–12.5 months thus far, novel treatments such as targeted therapy and immu-
notherapy are currently being trialed [3, 5, 6]. Immunotherapy has had disappointing 
initial results for the treatment of metastatic uveal melanoma with a study of ipilimumab 
reporting an overall survival of 6.8 months from the time of metastasis [14]. Our patient 
received a combination of ipilimumab and nivolumab, which is currently being studied in 
2 phase II clinical trials [13].

Prognosis in uveal melanoma depends mostly on its potential to metastasize. Shields 
et al. [15] have described a strong positive correlation between the thickness of the primary 
melanoma and its metastatic potential. Other clinical risk factors for metastasis include 
extraocular growth and involvement of the ciliary body. Age younger than 21 years tends 
to have a more favorable prognosis with a 9% metastasis rate at 10 years from the time of 
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diagnosis compared to 25% at all ages [2, 13]. Prognostic data rely on tumor DNA or RNA. 
Cytogenetic changes to chromosomes 3 and 8q correlated strongly with a poor prognosis, 
whereas chromosome 6 abnormalities portend a better prognosis [3]. Somatic tumor gene 
expression profiling is RNA based, with mutations in genes such as BAP1 portending a 
worse prognosis, and mutations in EIF1AX and SF3B1 genes being associated with late 
metastasis and better prognoses [3]. These genes, in addition to a panel of others, are used 
to classify uveal melanoma class 1A (best prognosis), 1B (intermediate), or 2 (worst prog-
nosis). Gene expression profiling of the tumor in our patient revealed class 2 using Deci-
sionDx-UM, which is associated with a younger presentation, larger tumor height, and 
decreased time to metastasis [16].

Our patient’s clinical course emphasizes the potentially insidious nature of choroidal 
melanoma and the devastating outcomes of metastasis. Neovascularization as the presenting 
sign of uveal melanoma is rare. However, it is important to consider uveal melanoma in the 
setting of neovascularization of unclear origin.
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