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Background. Optic disk melanocytoma is a primary tumor of the optic disk that represents a clinical diagnostic challenge due
to its similarities with melanoma. Purpose. The authors present three cases in which genetic expression profiling was used to
identify tumor prognosis of optic disk melanocytoma. Case Series. In two cases fine-needle aspiration biopsy was performed to
obtain tissue through a transvitreal route into the apex of the tumor while the patient underwent pars plana vitrectomy, laser
ablation, phacoemulsification with posterior chamber intraocular lens implantation, and intravitreal triamcinolone acetonide. In
the other case the tissue was obtained after definite enucleation. Conclusion. Genetic expression profiling is a useful diagnostic tool
for classification and can provide vital information to the ocular oncologist regarding prognosis.

1. Introduction

Optic disk melanocytoma is a rare benign primary pig-
mented tumor of the optic disk characterized clinically as
a dark brown to black lesion with feathery margins [1–
6]. Melanocytomas represent a diagnostic challenge because
of the clinical similarities with melanoma [5, 7–9]. Some
patients have been treated with enucleation due to confusion
between both pathologies. Optic disk melanocytomas have a
typical clinical appearance and tend to have benign course.
Even though in most of the cases these lesions remain stable,
progressive growth and malignant transformation have been
documented [8, 10]. Close follow-up is essential to document
growth. Fundus photos, autofluorescence, B-scan ultrasonog-
raphy, spectral-domain optic coherence tomography (SD-
OCT), and fluorescein angiography are important for diag-
nosis and management [1, 11, 12]. Low reflectivity during A-
scan testing is suspicious for malignant transformation. The
most common treatment for malignant lesion is enucleation.

We report three patients with optic nerve melanocy-
tomas that underwent fine-needle aspiration biopsy and

genetic expression profile assessment. Patientswere evaluated
between 2012 and 2014 (Table 1). All patients underwent
a comprehensive ophthalmologic evaluation and follow-up
with fundus photos, A/B-scan ultrasonography, and optical
coherence tomography.

2. Case Series

2.1. Case 1. A 71-year-old Caucasian woman presented to our
clinic with obscurations in the left eye (OS). On examination,
her best-corrected visual acuity was 20/25 in both eyes
(OU). Intraocular pressure was 11mmHg in the right eye
(OD) and 15mmHgOS. Anterior segment was unremarkable
except for moderate nuclear sclerosis OU. Pupils were round
and equally reactive to light without an afferent pupil-
lary defect. Dilated fundus examination revealed a highly
pigmented, brown, papillary lesion with overlying small
drusen OS (Figure 1). The mass measured 3mm × 2mm.
Ultrasonographic examination revealed an apical height of
1.2mm with medium to high internal reflectivity. There were
no marked signs of malignant transformation or vascular
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Table 1

Patient 1 Patient 2 Patient 3
Age 71 45 74
Sex Female Female Male
Race Caucasian Hispanic Caucasian
Eye Left eye Right eye Right eye
Visual acuity before treatment 20/25 20/200 20/400
Tumor size 3 × 2 × 1.2mm 5 × 5 × 2.1mm 10 × 8 × 2.3mm
Treatment PPV/MP/phaco./IOL/FNB/LA/IVT PPV/MP/phaco./IOL/FNB/LA/IVT Enucleation
Gene expression profiling 1A 1A 1A
Final visual acuity 20/20 20/100 —

Figure 1: Case 1: fundus photograph of optic disk melanocytoma.

activity. As cataract progressed, pars plana vitrectomy (PPV),
phacoemulsification with posterior chamber intraocular lens
(IOL) implantation, membrane peel (MP), intravitreal tri-
amcinolone acetonide (IVT), and laser ablation (LA) of the
tumor with fine-needle aspiration biopsy (FNB) of the optic
disk melanocytoma were performed. Gene expression profile
assessment was undertaken at Castle Biosciences Inc. Post-
operative follow-up includedmulticolor fundus photography
and SD-OCT (Heidelberg) of the tumor and biopsy incision
site (Figure 2). Genetic expression profiling revealed a class
1A genetic signature.

2.2. Case 2. A 45-year-old Hispanic woman was referred
to the clinic for evaluation of an atypical optic nerve head
melanocytoma OD. On examination, her best-corrected
visual acuity was 20/50 OD and 20/20 OS. Intraocular pres-
sure was 14mmHg in both eyes. Visual acuity progressively
decreased over the next year to the level of 20/200 secondary
to cataract and optic nerve head compression. A relative
afferent papillary defect developed OD. Visual field con-
striction OD was present. Dilated fundus examination OD
revealed a deeply pigmented lesion in the optic nerve head
with adjacent choroid and retinal involvement (Figure 3).The
tumor measured 5mm × 5mm in diameter. Echographic
examination revealed tumor thickness of 2.1mm. A-scan

showed medium reflectivity. As cataract progressed and
visual acuity decreased to 20/200, pars plana vitrectomy,
phacoemulsification with posterior chamber intraocular lens
implantation,membrane peel, intravitreal triamcinolone ace-
tonide, and laser ablation of the tumor with fine-needle
aspiration biopsy of the optic disk melanocytoma were
performed. Genetic expression profiling was a class 1A. Best-
corrected visual acuity was 20/100 at 1 month after surgery.
SD-OCT thickness maps (Figure 4) show mild reduction of
tumor volume after treatment.

2.3. Case 3. A 74-year-old Caucasian male presented to
our clinic with an atypical optic disk melanocytoma with
associated subretinal fluid and neovascular activity OD. At
examination, his best-corrected visual acuity was 20/200 OD
and 20/20 OS. Fundus dilation revealed a choroidal papillary
and peripapillary pigmented mass with associated subretinal
fluid (Figure 5). The lesion base measured 9.5mm × 7.5mm.
Apical height was 1.7mm by ultrasonographic testing. Close
follow-up revealed enlargement over a 6-month period.
Enucleation was performed due to growth and malignant
transformation (Figure 6). Histopathology report showed
melanocytic malignant melanoma and a genetic expression
profile of class 1A. No evidence of metastasis has been present
after 2 years of follow-up.
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Figure 2: Case 1: fundus multicolor montage photograph and SD-OCT of optic disk melanocytoma fine-needle aspiration biopsy site
are shown above. (a) Preoperative imaging of tumor: multicolor, infrared, and SD-OCT. (b) Postoperative day 1. Note the hyperreflective
triamcinolone acetonide at the vitreoretinal interface with posterior shadowing. (c)Three months after surgery. SD-OCT shows reduction in
tumor volume and no vitreoretinal interface defect.

3. Discussion

Optic nerve melanocytoma is a deeply pigmented elevated
lesion within the optic nerve head and often involving
nerve fiber layer of the adjacent retina [4, 10, 12]. It is
most commonly located at the inferotemporal quadrant of

the optic disk [10]. These lesions are commonly unilateral,
although bilateral cases have been reported in children [13,
14]. Melanocytomas are often an incidental finding in routine
ophthalmological evaluation. The mean age of diagnosis is
in the sixth decade of life [2, 14], with a predilection for
females [3, 14] and equal distribution within races [14, 15].
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Figure 3: Optic disk photograph andmulticolor showing a deeply pigmented lesion in the optic nerve head with adjacent choroid and retinal
involvement.

The pathogenesis of these lesions is unknown and is usually
a local pathology with no association with systemic diseases
[14].

Visual prognosis is excellent inmost of the cases [2, 3, 14],
but decreased visual acuity may occur in rare cases. Visual
loss can result from secondary optic neuropathy [6, 14], optic
disk edema [1, 11], spontaneous tumor necrosis [3, 14, 16],
juxtapapillary or foveal choroidal neovascularization [1, 11,
12, 14], subretinal fluid from tumor exudation [6], cystoid
retinal edema [1], retinal traction [1], epiretinal membrane
[1], central retinal vein occlusion [5, 16], or malignant
transformation [12, 14].

Althoughmelanocytomas do not typically grow [2, 4, 14],
slow progressive enlargement has been documented in 10 to
15% of the cases [4, 6, 17]. Growth is not necessarily a sign of
malignant transformation [2, 4].

When extensive involvement of the optic nerve is present
and rapid progressive visual loss occurs, malignant transfor-
mation should be suspected. However, optic nerve ischemia
secondary to spontaneous tumor necrosis cannot be ruled out
[12, 17]. It is important to differentiate optic nerve melanocy-
toma from other pigmented optic nerve head lesions, such as
juxtapapillary choroidal melanoma, choroidal nevus, hyper-
plasia of the RPE, combined hamartoma of the retina and
RPE and adenoma of the RPE, primary metastatic melanoma
to optic disk, and peripapillary vitreous hemorrhage [6, 14].

Fundus photography to monitor growth and morpholog-
ical changes of the lesion is essential in every examination.
SD-OCT provides high-resolution imaging that helps to
characterize themorphology of the tumor, detects pathologic
vascular activity, and assists in the evaluation for growth
[6, 18].

Transscleral and transretinal fine-needle aspiration have
been used for cytopathology of intraocular tumors and for
genetic material analysis [19–22]. In recent years, transretinal
fine-needle aspiration biopsy during pars plana vitrectomy
has been used safely and effectively to obtain tissue sample for
risk classification of small melanocytic choroidal tumors with
genetic expression profile analysis [19, 23]. In cases 1 and 2, a
25-gauge needle was passed into the apex of the tumor after

removal of the hyaloid. Intravitreal triamcinolone acetonide
was administered at the end of the procedure to minimize
inflammation [19]. Murray et al. showed the use of spectral-
domain optic coherence tomography during postoperative
examination to highlight the fine-needle aspiration biopsy
incision site of posterior segment incisionwound architecture
for intraocular tumors [19]. In case 1 spectral-domain optic
coherence tomography shows the biopsy incision site of
the optic nerve tumor with a hyporeflective wound gape
with adjacent tissue displacement. To our knowledge, this is
the first report documenting fine-needle aspiration incision
wound architecture of optic nerve lesions with spectral-
domain optic coherence tomography. Gene expression pro-
filing has been used to study DNA of melanoma and classify
the tumor genetics into class 1a, 1b, or 2 [19, 24]. Tumor class
stratification helps predict cancer prognosis assessing tumor
aggressiveness and possibility of metastasis [23]. It is the first
time melanocytoma has been assessed with gene expression
profiling as well. All cases were class 1a, including case 3
which showed clinical transformation. Further studies are
needed to understand the clinical importance of the results.

4. Conclusions

Optic nerve melanocytoma has typical characteristics, but it
may be confused both clinically and histopathologically with
malignant melanoma. Adequate ophthalmological examina-
tion, close follow-up visits, and the use of modern ancillary
testing must be performed periodically on these patients in
order to avoidmisdiagnosis and avoid erroneous enucleation.
SD-OCT provides excellent visualization of the incision site
in the postoperative period. Genetic expression profiling is a
useful diagnostic tool for classification and can provide vital
information for the ocular oncologist regarding prognosis.
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Figure 4: Thickness maps before and after surgery.
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Figure 5: Fundus photograph at initial presentation upon examination.

Figure 6: Fundus photograph after 6 months.
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