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Individualized management of cancer patients based
on predictive molecular testing has sparked the interest
of clinicians and medical researchers and is part of
important recent changes in overall oncologic patient
management. Unfortunately for patients, the field of
ocular oncology is not moving at the same pace. For at
least a proportion of ocular oncologists, the diagnosis
and prognosis of uveal melanoma remain based solely
on clinical features"-?. After nearly 100 years of clinical
research, currently known factors associated with me-
tastasis in uveal melanoma include older age at diagno-
sis, anterior tumor location, larger tumor size (i.e., basal
diameter and thickness), epithelioid cell type, and local
tumor invasion through the sclera®-?.

By contrast, sampling of posterior melanocytic uveal
tumors using fine-needle aspiration biopsy (FNAB) or
vitrectomy cutter choroidal biopsy (VCCB) has been
exhaustively researched in the past three decades“®.
Although several techniques have been reported and
explained, there is a lack of uniformity among ocular
oncologists that has led to discrepant results in the lite-
rature, and these include variable rates of cellular yield
and severe complications such as seeding of the biopsy
needle track and intraocular hemorrhage®.

For clinicians who were early adopters, the use of
FNAB (or VCCB) has become part of the standard of
care for assessing-with minimal or calculated risks-the
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diagnosis and prognosis of posterior uveal melanomas
(PUMs) and borderline melanocytic uveal tumors*”'9.
The benefits of tumor sampling have been shown to
outweigh the risks, particularly with respect to the
progress of more advanced techniques for detecting
chromosomal and genomic alterations, and these have
predictive prognostic accuracy superior to that of the
aforementioned clinical and pathologic features"'.
Approximately 15 years ago, multiple centers worldwide
adopted the detection of monosomy 3 for metastatic
prediction in uveal melanoma. However, essential indi-
cators of the utility of monosomy 3 as a clinical marker
of metastatic risk, such as sensitivity and specificity,
have not been reported in a prospective multicenter
study"". Multiple recent reports have shown that the
molecular classification of uveal melanomas based on
gene expression profile (GEP) is a robust indicator of
uveal melanoma metastasis and seems to be superior to
monosomy 3 and multiplex ligation-dependent probe
amplification for individualized patient management"?.
Thus far, the GEP test remains the only prognostic assay
for uveal melanoma that was prospectively validated in
a multicenter trial™®. The ability to obtain this level of
information with respect to a particular tumor is rapidly
changing the approach to the management of uveal me-
lanoma and allowing oncologists to adjust the frequency
of surveillance testing for metastasis. Recent develop-
ments have incorporated the preferentially expressed
antigen in melanoma (PRAME) protein as a very sensi-
tive marker for metastatic risk in PUM4'9_ PRAME is a
tumor-associated antigen that is encoded by the PRAME
gene, located on chromosome 22 loci q11.2, and this an-
tigen is recognized by cytolytic T lymphocytes. Interes-
tingly, PRAME is not expressed in normal tissues except
the testis. Such fact may have ancestry implications that
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have not yet been determined. The genetic and genomic
information obtained by FNAB is increasingly relevant to
individualized management for patients as oncologists
are considering targeted therapies for metastatic disease
and multiple clinical trials are being launched*'".

Despite these developments and related ongoing dis-
cussions, the available literature reminds us that many
ocular oncologists continue to fear the risk of tumor
seeding following uveal melanoma biopsy, and subse-
quent development of metastasis®. Ophthalmologists
practicing ocular oncology should feel reassured that
complications such as seeding of the needle tract, ex-
traocular tumor extension, or spreading related to this
procedure are extremely rare, and these complications
only occur if the appropriate technique is not used”:4'9.
Multiple researchers have shown that it is feasible to
sample small tumors with minimal or no side effects“®.
In a recently published study involving a large cohort
of patients, all-cause and melanoma-specific mortality
after primary treatment were similar among biopsied
and non-biopsied patients with PUM®. In addition,
the results confirmed that biopsy of PUM was helpful
and did not increase metastatic risk. This evidence may
address the reservations of many ophthalmologists and
encourage them to consider the important indications
and applications for FNAB in the assessment of patients
with PUM.

Finally, it is important to determine the indications
for FNAB in patients with posterior uveal tumors. A pos-
terior uveal tumor is generally biopsied for diagnostic,
confirmatory, investigational, and prognostic rea-
sons®. Diagnostic biopsies are performed in patients
with indeterminate tumors, such as small lesions in the
nevus versus melanoma category” or amelanotic tu-
mors in the melanoma versus metastasis category®.
Figures 1 and 2 show a small melanocytic choroidal
tumor in the nevus versus melanoma category that was
assessed by diagnostic FNAB because of an increase of
subretinal fibrosis during 6 months of follow-up. Cytology
examination revealed the tumor to be a nevus, and GEP
testing showed that it was Class TA PRAME-negative.
Confirmatory biopsies are performed when, although
the clinical diagnosis is certain, the patient or other
members of the care team request confirmation, and
such biopsies are also performed when necessary for
management decisions. Investigational biopsies are
performed with approval of an Ethics Committee (or
Institutional Review Board) and patient consent for
the purpose of developing new surgical techniques,
evaluating biopsy yield, or processing/testing tissue.
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Figure 1. Ultra-wide-field fundus photograph of a left eye showing a small
melanocytic choroidal tumor (basal diameter: 4.5 x 4 mm; thickness:
1.4 mm) located immediately superior to the fovea with a distinct orange
pigment and subretinal fluid.

Figure 2. Ultra-wide-field fundus photograph of the left eye of the same
patient 3 weeks after transvitreal fine-needle aspiration biopsy that
showed the tumor to be a choroidal nevus. Nine months have elapsed
since the biopsy, and the patient exhibits visual acuity of 20/20 in that eye.

Finally, prognostic biopsies are currently performed in
most patients with PUM in order to assess the patient’s
risk of metastatic disease”'”. The clinical value of a
clear indication for biopsy is underestimated since in
our experience, these indications will determine how
the tumor sample will be obtained and tested, if or how
it will be used to guide patient management, and what
frequency of surveillance testing is needed”?.

In summary, biopsy using either FNAB or VCCB should
be included in the assessment of patients with PUM be-
cause of its ability to confirm (or distinguish) tumor type
via cytology, as well as its ability to inform prognosis.
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Thus, biopsy can guide systemic surveillance for metas-
tasis. The lack of consensus in determining indications,
biopsy techniques, testing, and processing of biopsy sam-
ples has been a barrier to the broad adoption of FNAB as
an evaluation component for patients with PUMs.
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