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Chief Complaint: Incidental pigmented lesion identified on dilated exam

History of Present Illness: A 58-year-old female was referred by her optometrist for the evaluation of a

pigmented lesion in her right eye (OD) found incidentally on dilated exam. The last dilated exam was performed

3 years prior and was reportedly normal at that time. The patient denied change in vision, flashes, floaters, and

pain.

Past Ocular History: Myopia and presbyopia

Past Medical History: Hypertension, no known primary malignancies

Ocular Examination:

Best corrected visual acuity: 20/20 OD, 20/20 -2 le� eye (OS)

Applanation tonometry: 15 mmHg OD, 15 mmHg OS

Confrontation visual fields: Total superotemporal deficiency OD, full OS

Motility/Alignment: Full, orthophoric

Slit lamp exam: no sentinel vessels, anterior chamber deep and quiet, normal iris without rubeosis, 1+ nuclear

sclerotic cataract in both eyes (OU); 1+ pigmented anterior vitreous cell OD, no vitreous cell OS.

Fundus Exam OD:
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Figure 1: (click image for higher resolution)
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Elevated, peripapillary, moderately pigmented collar button shaped choroidal mass with mild overlying RPE
metaplasia inferonasal to the optic disc. The mass measures 14 x 11 x 6 mm and overhangs the disc.

There is an exudative retinal detachment of the inferior 20% of retina when the patient sits upright.

Figure 2: (click image for higher resolution)
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Close-up of lesion showing disruption of Bruch's membrane and nodular tumor eruption in a "collar button"
shape.

Fundus Exam OS:

Figure 3: (click image for higher resolution)
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There are a few small hard drusen in the macula.  The fundus is otherwise unremarkable.

Ancillary studies:

Figure 4: (click image for higher resolution)
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B-scan ultrasonography revealed an irregular, peaked choroidal mass 6 mm in height x 13 mm at its base. It
had low to medium reflectivity and 2+ internal vascularity.  An exudative retinal detachment is appreciated
inferior to the mass.

Figure 5: (click image for higher resolution)
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A-scan ultrasonography  demonstrated low to medium internal reflectivity.  
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Figure 6: (click image for higher resolution)
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OCT showed a choroidal mass with disruption the RPE and Bruch's membrane and associated subretinal fluid.

Based on the clinical appearance and echographic findings, the patient was diagnosed with a medium-sized

peripapillary choroidal melanoma with secondary exudative retinal detachment inferiorly OD. The patient

underwent metastatic workup for tumor staging. The outside complete blood count (CBC), basic metabolic

panel (BMP), liver function tests (LFTs), chest x-ray, and abdominal ultrasound were negative for evidence of

metastasis. The patient was counseled on management options including brachytherapy, charged particle

radiation, enucleation, observation, and alternative therapies. The likely development of profound vision loss

due to radiation optic neuropathy following radiation treatment was also discussed. The patient elected to have

an enucleation with prosthesis.

Enucleation was performed by oculoplastic surgeons at the University of Iowa. Pathologic evaluation of the

globe confirmed the mass was a mixed cell choroidal melanoma with >10% epithelioid cells and <90% spindle

cells. The mass was positive for invasion of Bruch's membrane, perineural invasion of choroidal nerve twigs, and

minimal tumor infiltrating lymphocytes. No vascular, ciliary body, or extraocular invasion was noted and the

optic nerve margins were free of tumor. It was classified as American Joint Committee on Cancer (AJCC) stage

pT3a and grade pG2.

The patient tolerated surgery well and later received an ocular prosthesis. Due to the clear margins and lack of

evidence indicating distant metastasis, no further treatment for choroidal melanoma was necessary. The patient

was counseled to undergo yearly eye exams with annual tumor surveillance, consisting of a physical exam, liver

function studies, and imaging of the liver with ultrasonography or MRI with contrast.

Figure 7: (click image for higher resolution)
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Gross specimen of the globe after enucleation showing posterior choroidal mass with adjacent retinal
detachment.

Figure 8: (click image for higher resolution)
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Histolopathology demonstrating the choroidal melanoma which disrupts Bruch's membrane forming a "collar
button" appearance. An exudative retinal detachment is present adjacent to the tumor anteriorly. Hematoxylin
and eosin, original magnification 10x

Discussion

Clinical diagnosis and treatment

Uveal melanoma is the most common primary intraocular malignancy in adults. It arises from the

neuroectodermal melanocytes within the uveal tract, most commonly involving the choroid (85%) (1). Choroidal

melanoma presentation peaks at the age of 60 years with a higher incidence in Caucasians. Tumors can be

asymptomatic and detected incidentally on fundus exam or symptomatic with decreased visual acuity, blurring,

metamorphopsia, flashes, floaters or visual field loss (2).

It is important to be able to distinguish between melanoma and pseudomelanomas, like choroidal nevus,

choroidal metastasis, melanocytoma, or hyperplasia of the retinal pigmented epithelium (RPE). Physical

appearance of the lesion on fundus exam can help differentiate the lesion. Nevi are usually flat, <6 mm in

diameter, and may have overlying drusen. Choroidal metastases are typically amelanotic, lobulated, and

associated with more subretinal fluid than melanomas of a similar size. Melanocytomas are black, o�en extend

onto the optic nerve and invade the nerve fiber layer, giving a feathered appearance. Congenital hyperplasia of

the RPE (CHRPE) is typically a sharply demarcated pigmented lesion with scalloped margins (3).

There are several clinical elements that suggest choroidal melanoma on exam:

Solid dark brown to amelanotic in color with well-defined borders

Biconvex shape with lenticular cross section
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Overlying clumps of orange lipofuscin pigment

Lack of overlying drusen

Secondary subretinal fluid / exudative retinal detachment

Penetration of Bruch's membrane and nodular eruption beneath the retina forming a "collar button" or

"mushroom" shape

A useful mnemonic can be used to help remember these features, 

"To Find Small Ocular Melanoma" (TFSOM) (4). This corresponds to:

Thickness >2 mm

Fluid (subretinal)

Symptoms

Orange pigment

Margins within 3 mm of the optic disc

Figure 9 : (click image for higher resolution)
A:
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B:
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A different patient presenting with visual symptoms and a pigmented choroidal mass highly suspicious for
choroidal melanoma.  (A) Biconvex shape with orange pigment overlying the mass and subretinal fluid
inferonasal to the lesion. (B) OCT shows subretinal fluid adjacent to the lesion.

Echography is the most useful ancillary test for supporting the clinical diagnosis of choroidal melanoma. The A-

scan assesses internal reflectivity, vascularity, and elevation. Melanomas characteristically display low internal

reflectivity and a solid tumor pattern. Tumors that have erupted through Bruch's membrane show high

amplitude internal reflectivity corresponding to the outer cap followed by low amplitude internal reflectivity

corresponding to the basal region. The B-scan demonstrates the size, position, and thickness of the lesion, and

can detect extrascleral extension. Most choroidal melanomas present with an exudative retinal detachment that

can be imaged on B-scan (5).

Management is dependent on the tumor size, location, and effect on the patient's vision. Conservative therapy

that aims to salvage the globe is first-line. There is a wide variety of treatment options for choroidal melanoma,

including (6):

Observation – Indicated when differentiation between melanoma and nevus cannot be made definitively,

for some monocular patients, and for patients with significant co-existing life-threatening conditions.

Brachytherapy – A radioactive episcleral plaque is implanted exterior to the tumor for 3-5 days. This is

usually first-line treatment for tumors with basal diameter <20 mm because it can be vision sparing and

effective.

Proton beam radiation – Irradiation with charged particles. This modality has less lateral spread of

radiation, which may be useful for tumors close to the optic disc or macula, or for large tumors.

Transpupillary thermotherapy – Laser beam induces cell death by hyperthermia. Useful adjunct to

radiotherapy, and sometimes used as a primary therapy for small tumors.

Trans-scleral choroidectomy – Difficult procedure with high complication rate. Usually combined with

radiation.

Enucleation – Excision of the globe. Used for large tumors, optic nerve invasion, significant extrascleral

extension, or blind, painful eyes. Occasionally, patients choose enucleation even when globe sparing

options are viable.

The vast majority of patients (98%) with choroidal melanoma have no detectable metastatic disease, but a

metastatic workup should be completed for every suspected diagnosis including a complete physical exam,

CBC, LFTs, chest x-ray, and imaging of abdominal organs (usually ultrasonography for routine monitoring) (7).

Metastatic disease is spread hematogenously with preferential spread to the liver, and occasional involvement

of the lungs, bone, skin, or brain. Despite advancements in melanoma detection and treatment, prognosis has

remained relatively stable. Five year all-cause survival from diagnosis is 90% for small melanomas, 70% for

medium, and 50% for large. Disseminated melanoma at the time of diagnosis is usually fatal within one year (8).
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Adverse clinical prognostic factors:

Size of >15 mm maximal linear dimension

Tumor growth

Ciliary body involvement

Anterior location

Juxtapapillary location

Extrascleral tumor extension

Older age at diagnosis

Regrowth a�er globe-conserving therapy

Histological diagnosis

Melanomas are classified based on histopathology as per the Modified Callender Classification, with a strong

correlation between microscopic features and prognosis. Lesions can contain spindles cells, epitheloid cells, or

both. Spindle cell melanomas have the best prognosis, epithelioid cell melanomas have the least favorable

prognosis, and mixed-cell melanomas have an intermediate prognosis (9). Tumors made entirely of spindle A

cells are nevi.

Figure 10: (click image for higher resolution)
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Spindle A cells

Melanin bleach, original magnification 300x

Elongated cells with slender nuclei and indistinct nucleoli.

A longitudinal fold may be present in the nuclei.   
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Spindle B cells

Hematoxylin and eosin, original magnification 300x

Ellipsoid cells with a more plump nucleus, coarser chromatin, and more prominent nucleoli compared to spindle
A cells

There is a higher nuclear:cytoplasm ratio than spindle A cells.    

(../cases-i/case190/LARGE/fig10c.jpg)

Epithelioid cells

Hematoxylin and eosin, original magnification 300x

Pleomorphic polyhedral cells with eosinophilic cytoplasm and a larger, rounder nucleus than spindle cells.

The nuclei have distinct, irregular nuclear membranes with large, eosinophilic nucleoli.

These cells are often discohesive, and some may be bizarre or multinucleated.

Epithelioid cells usually have greater mitotic activity than spindle-type cells.

Other histopathologic features can also be associated with poor prognosis and metastasis including (10,11):
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Presence of complex vascular patterns (fibrovascular networks have worst prognosis)

High mitotic index

Mean of 10 largest nuclei

Tumor-infiltrating lymphocytes

Cytogenic abnormalities (monosomy 3, trisomy 8)

Gene expression profiling (class 2 worse than class 1)

Figure 11: (click image for higher resolution)

Histopathology demonstrating choroidal melanoma vascular patterns. Vascular patterns can range from silent
(no vessels) to networks that consist of at least 3 back-to-back vascular loops. More complicated vascular
patterns carry a poorer prognosis. (A-top image) Parallel-oriented straight vessels. (B-bottom image)
Complex vascular pattern with a large fibrovascular network. Melanin bleach and Periodic Acid Schiff without
hematoxylin, original magnification 100x
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Choroidal melanoma has a typical pattern of spread as the tumor enlarges. It begins as a brown dome-shaped

lesion that causes early exudative subretinal detachment. It can expand to disrupt Bruch's membrane and

herniate into the posterior chamber, forming the classic "collar button" or "mushroom" configuration. Invasion
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of scleral vasculature allows orbital spread. Distant metastatic disease occurs hematogenously by penetration

into the vortex veins. Optic nerve invasion rarely occurs, usually only with large peripapillary melanomas.

Diagnosis: Choroidal melanoma

Epidemiology

Malignant neoplasm arising from melanocytes

in the uveal tract, accounting for 3% of all

melanomas

Most common primary intraocular malignancy

in adults

Overall incidence in U.S. is 4.3 per million/year

(1)

Average age of onset: 40-70, peak at 60 years

More common in Caucasians

No gender predilection

Possible risk factors: Caucasian, fair skin, light

iris color, cigarette smoking, ocular and

oculodermal melanocytosis (12)

Histology

Spindle A cells: Elongated cells arranged in

tight bundles with low nuclear:cytoplasmic

ratio. Lesions composed entirely of spindle A

cells are benign nevi.

Spindle B cells: Elongated cells that are slightly

more plump with a higher nuclear:cytoplasmic

ratio than spindle B cells.

Epithelioid cells: Large, polyhedral,

pleomorphic cells displaying discohesion.

Mixed: Spindle cells and epithelioid cells are

both present.

Prognostic Criteria

Clinical features associated with poorer prognosis:

Size of >15 mm maximal linear dimension

Tumor growth

Ciliary body involvement

Anterior location

Juxtapapillary location

Extrascleral tumor extension

Older age at diagnosis

Regrowth a�er globe-conserving therapy

Pathologic features (associated with poorer
prognosis):

Cell type (epithelioid < mixed < spindle)

Presence of complex vascular patterns

High mitotic index

Mean of 10 largest nuclei

Tumor-infiltrating lymphocytes

Cytogenic abnormalities (monosomy 3, trisomy

8)

Gene expression profiling (Class 2 worse than

Class 1)

American Joint Committee on Cancer TNM Staging

(www.mmmp.org (http://www.mmmp.org))

Treatment

Observation

Brachytherapy

Proton beam radiation

Transpupillary thermotherapy

Choroidectomy

Enucleation

 

Differential Diagnosis: Pigmented Retinal Lesion
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Choroidal nevus (../atlas/pages/choroidal-nevus.html)

Melanocytoma (../atlas/pages/Melanocytoma-choroidal-nevus.htm)

Congenital hypertrophy of retinal pigmented epithelium (CHRPE) (../atlas/pages/CHRPE-variations.html)

Retinal pigmented epithelium hyperplasia

Choroidal metastasis (35-MetastaticLungCA.htm)

Subretinal or suprachoroidal hemorrhage

Choroidal granuloma

Posterior scleritis (../atlas/pages/choroidal-effusion/index.htm)

Elevated disciform scar

Prominent vortex vein ampulla
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