CE

NCCN GUIDELINES® INSIGHTS

Uveal Melanoma, Version 1.2019

NCCN: Continuing Education
Target Audience: This activity is designed to meet the educational needs of oncologists, nurses, pharmacists, and other healthcare
professionals who manage patients with cancer.

Accreditation Statements
In support of improving patient care, National Comprehensive
Cancer Network (NCCN) is jointly accredited by the Accreditation
Council for Continuing Medical Education (ACCME), the Accreditation Council for Pharmacy Education (ACPE), and the American
Nurses Credentialing Center (ANCC), to provide continuing education for the healthcare team.
Medicine (ACCME): NCCN designates this journal-based CME activity for a maximum of 1.0 AMA PRA Category 1 Credit™. Physicians
should claim only the credit commensurate with the extent of their
participation in the activity.
Nursing (ANCC): NCCN designates this educational activity for a
maximum of 1.0 contact hour.
Pharmacy (ACPE): NCCN designates this knowledge-based continuing education activity for 1.0 contact hour (0.1 CEUs) of continuing education credit. UAN: JA4008196-0000-20-003-H01-P

All clinicians completing this activity will be issued a certiﬁcate of
participation. To participate in this journal CE activity: (1) review the
educational content; (2) take the posttest with a 66% minimum
passing score and complete the evaluation at https://education.
nccn.org/node/86905; and (3) view/print certiﬁcate.
Pharmacists: You must complete the posttest and evaluation within
30 days of the activity. Continuing pharmacy education credit is reported
to the CPE Monitor once you have completed the posttest and evaluation and claimed your credits. Before completing these requirements,
be sure your NCCN proﬁle has been updated with your NAPB e-proﬁle
ID and date of birth. Your credit cannot be reported without this information. If you have any questions, please e-mail education@nccn.org.
Release date: February 10, 2020; Expiration date: February 10, 2021

Learning Objectives:
Upon completion of this activity, participants will be able to:
• Integrate into professional practice the updates to the
NCCN Guidelines for Uveal Melanoma
• Describe the rationale behind the decision-making process for developing the NCCN Guidelines for Uveal Melanoma

Disclosure of Relevant Financial Relationships
The NCCN staff listed below discloses no relevant ﬁnancial relationships:
Kerrin M. Rosenthal, MA; Kimberly Callan, MS; Genevieve Emberger Hartzman, MA; Erin Hesler; Kristina M. Gregory, RN, MSN, OCN; Rashmi Kumar, PhD;
Karen Kaneﬁeld; and Kathy Smith.

Individuals Who Provided Content Development and/or Authorship Assistance:
P. Kumar Rao, MD, Panel Member, has disclosed that he has no relevant ﬁnancial relationships.

Christopher Barker, MD, Panel Member, has disclosed that he receives grant/research support from Amgen Inc., Merck & Co., Inc., and Elekta; is a scientiﬁc
advisor for Regeneron Pharmaceuticals, Inc.; and receives other ﬁnancial beneﬁt from Alpha Tau Medical, Ltd., and Regeneron Pharmaceuticals, Inc.
John A. Thompson, MD, Panel Vice Chair, has disclosed that he receives honoraria from AstraZeneca Pharmaceuticals LP; is a scientiﬁc advisor for and receives
equity interest/stock options from Alpine Immune Sciences; and receives consulting fees from Calithera Biosciences, Inc. and Synthorx.
Carlo Contreras, MD, Panel Member, has disclosed that he has no relevant ﬁnancial relationships.
Alison Durham, MD, Panel Member, has disclosed that she has no relevant ﬁnancial relationships.
Ryan C. Fields, MD, Panel Member, has disclosed that he has no relevant ﬁnancial relationships.
Brian Gastman, MD, Panel Member, has disclosed that he is a scientiﬁc advisor for Merck & Co., Inc., Bristol-Myers Squibb Company, and Quest Imaging, and that
he is a speaker for Castle Biosciences.
Douglas Johnson, MD, Panel Member, has disclosed that he is a scientiﬁc advisor for Array BioPharma Inc., Bristol-Myers Squibb Company, Merck & Co., Inc., and
Novartis Pharmaceuticals LP, and receives grant/research support from Incyte Corporation.
Anthony J. Olszanski, MD, Panel Member, has disclosed that he receives honoraria from Bristol-Myers Squibb Company, Merck & Co., Inc., Novartis
Pharmaceuticals Corporation, Array BioPharma Inc., and Pﬁzer Inc.
Nicole R. McMillian, MS, CHES, Guidelines Coordinator, NCCN, has disclosed that she has no relevant ﬁnancial relationships.
Anita Engh, PhD, Oncology Scientist/Medical Writer, NCCN, has disclosed that she has no relevant ﬁnancial relationships.
To view all of the conﬂicts of interest for the NCCN Guidelines panel, go to NCCN.org/disclosures/guidelinepanellisting.aspx.

This activity is supported by educational grants from AstraZeneca; Celgene Corporation; Coherus BioSciences; Genentech, a member of the Roche Group; and
TESARO, a GSK Company. This activity is supported in part by an educational grant from Bayer Healthcare Pharmaceuticals. This activity is supported by an
independent medical education grant from Bristol-Myers Squibb. This activity is supported by a medical education grant from Exelixis, Inc. This activity is
supported by an independent educational grant from Merck & Co., Inc.

120

© JNCCN—Journal of the National Comprehensive Cancer Network

| Volume 18

Issue 2

| February 2020

NCCN GUIDELINES® INSIGHTS

CE

Uveal Melanoma, Version 1.2019
Featured Updates to the NCCN Guidelines
P. Kumar Rao, MD1,*,†,‡; Christopher Barker, MD2,*,†,‡; Daniel G. Coit, MD2,‡; Richard W. Joseph, MD3,‡;
Miguel Materin, MD4,‡; Ramesh Rengan, MD5,‡; Jeffrey Sosman, MD6,‡; John A. Thompson, MD5,*,‡;
Mark R. Albertini, MD7; Genevieve Boland, MD, PhD8; William E. Carson III, MD9; Carlo Contreras, MD10,*;
Gregory A. Daniels, MD, PhD11; Dominick DiMaio, MD12; Alison Durham, MD13,*; Ryan C. Fields, MD1,*;
Martin D. Fleming, MD14; Anjela Galan, MD15; Brian Gastman, MD16,*; Kenneth Grossman, MD17; Valerie Guild18;
Douglas Johnson, MD19,*; Giorgos Karakousis20; Julie R. Lange, MD, ScM21; Kim Margolin, MD22;
Sameer Nath, MD23; Anthony J. Olszanski, MD24,*; Patrick A. Ott, MD, PhD25; Merrick I. Ross, MD26;
April K. Salama, MD4; Joseph Skitzki, MD27; Susan M. Swetter, MD28; Evan Wuthrick, MD29;
Nicole R. McMillian, MS, CHES30,*; and Anita Engh, PhD30,*

ABSTRACT
The NCCN Guidelines for Uveal Melanoma include recommendations for staging, treatment, and follow-up of patients diagnosed with
uveal melanoma of the choroid or ciliary body. In addition, because
distinguishing between uveal melanoma and benign uveal nevi is in
some cases difﬁcult, these guidelines also contain recommendations
for workup of patients with suspicious pigmented uveal lesions, to
clarify the tests needed to distinguish between those who should
have further workup and treatment for uveal melanoma versus those
with uncertain diagnosis and low risk who should to be followed
and later reevaluated. These NCCN Guidelines Insights describe
recommendations for treatment of newly diagnosed nonmetastatic
uveal melanoma in patients who have already undergone a complete workup.
J Natl Compr Canc Netw 2020;18(2):120–131
doi: 10.6004/jnccn.2020.0007

1
Siteman Cancer Center at Barnes-Jewish Hospital and Washington University
School of Medicine; 2Memorial Sloan Kettering Cancer Center; 3Mayo Clinic
Cancer Center; 4Duke Cancer Institute; 5Fred Hutchinson Cancer Research
Center/Seattle Cancer Care Alliance; 6Robert H. Lurie Comprehensive Cancer
Center of Northwestern University; 7University of Wisconsin Carbone Cancer
Center; 8Massachusetts General Hospital Cancer Center; 9The Ohio State
University Comprehensive Cancer Center-James Cancer Hospital and Solove
Research Institute; 10O’Neal Comprehensive Cancer Center at UAB; 11UC San
Diego Moores Cancer Center; 12Fred & Pamela Buffett Cancer Center;
13
University of Michigan Rogel Cancer Center; 14The University of Tennessee
Health Science Center; 15Yale Cancer Center/Smilow Cancer Hospital; 16Case
Comprehensive Cancer Center/University Hospitals Seidman Cancer Center
and Cleveland Clinic Taussig Cancer Institute; 17Huntsman Cancer Institute at
the University of Utah; 18AIM at Melanoma; 19Vanderbilt-Ingram Cancer Center;
20
Abramson Cancer Center at the University of Pennsylvania; 21The Sidney
Kimmel Comprehensive Cancer Center at Johns Hopkins; 22City of Hope
National Medical Center; 23University of Colorado Cancer Center; 24Fox Chase
Cancer Center; 25Dana-Farber/Brigham and Women’s Cancer Center; 26The
University of Texas MD Anderson Cancer Center; 27Roswell Park
Comprehensive Cancer Institute; 28Stanford Cancer Institute; 29Mofﬁtt Cancer
Center; and 30National Comprehensive Cancer Network.

*Provided content development and/or authorship assistance.
†
Co-ﬁrst authors.
‡
Uveal Melanoma Subcommittee member.

JNCCN.org

| Volume 18

Issue 2

| February 2020

NCCN CATEGORIES OF EVIDENCE AND CONSENSUS
Category 1: Based upon high-level evidence, there is uniform
NCCN consensus that the intervention is appropriate.
Category 2A: Based upon lower-level evidence, there is uniform NCCN consensus that the intervention is appropriate.
Category 2B: Based upon lower-level evidence, there is NCCN
consensus that the intervention is appropriate.
Category 3: Based upon any level of evidence, there is major
NCCN disagreement that the intervention is appropriate.
All recommendations are category 2A unless otherwise
noted.
Clinical trials: NCCN believes that the best management of
any patient with cancer is in a clinical trial. Participation in
clinical trials is especially encouraged.
PLEASE NOTE
The NCCN Clinical Practice Guidelines in Oncology
(NCCN Guidelines®) are a statement of evidence and consensus
of the authors regarding their views of currently accepted
approaches to treatment. The NCCN Guidelines Insights
highlight important changes in the NCCN Guidelines
recommendations from previous versions. Colored
markings in the algorithm show changes and the
discussion aims to further the understanding of these
changes by summarizing salient portions of the panel’s
discussion, including the literature reviewed.
The NCCN Guidelines Insights do not represent the full
NCCN Guidelines; further, the National Comprehensive
Cancer Network® (NCCN®) makes no representations or
warranties of any kind regarding their content, use, or
application of the NCCN Guidelines and NCCN Guidelines
Insights and disclaims any responsibility for their application
or use in any way.
The complete and most recent version of these
NCCN Guidelines is available free of charge at NCCN.org.
© National Comprehensive Cancer Network, Inc. 2020.
All rights reserved. The NCCN Guidelines and the illustrations
herein may not be reproduced in any form without the
express written permission of NCCN.
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Overview
The NCCN Guidelines for Uveal Melanoma are the ﬁrst
and only NCCN Guidelines on an ocular cancer, and
include recommendations for staging, treatment, and
follow-up of patients diagnosed with uveal melanoma
of the choroid or ciliary body. In addition, because
distinguishing between uveal melanoma and benign
uveal nevi is in some cases diﬃcult, these guidelines also
contain recommendations for workup of patients with
suspicious pigmented uveal lesions, to clarify the tests
needed to distinguish between those who should have
further workup and treatment for uveal melanoma versus
those with uncertain diagnosis and low risk who should to
be followed and later reevaluated (page UM-1, available in
the full guidelines at NCCN.org). These NCCN Guidelines
Insights describe recommendations for treatment of newly
diagnosed nonmetastatic uveal melanoma, as shown on
UM-2 (see above) and UM-3 (available at NCCN.org), in
patients who have already undergone a complete workup.

Treatment of Uveal Melanoma
Treatment of Localized Primary Uveal Melanoma
Most uveal melanomas are localized at ﬁrst presentation,
and only a small percentage of cases present with
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metastases (,3%).1–6 Local treatment of primary uveal
melanoma is eﬀective in preventing local recurrence in
.85% of cases,7,8 yet the rate of metastasis within 20 years
after treatment is approximately 20% to 70% in patients
who present with localized uveal melanoma, depending on tumor stage/size at diagnosis.3,9–11 Although
surgical approaches are the mainstay of treatment of
localized cutaneous melanoma, and historically most
uveal melanomas were treated with surgery, the ﬁeld
has moved away from using surgery in all patients,12,13
because diﬀerent modalities, primarily various forms of
radiation therapy (RT), have been found to be just as
safe and eﬀective for those with limited disease, and
can preserve the aﬀected eye. Some surgical approaches are still used in patients with extensive local
disease, but most patients with localized primary uveal
melanoma are treated with some form of radiation.14 A
number of other ablative techniques are occasionally
used for localized primary melanoma, including laser
therapy, cryotherapy, and photodynamic therapy. The
NCCN Guidelines Insights describes each of these
primary treatment modalities in more detail. Selection
among these techniques is guided by many case-speciﬁc
factors, including the size and location of the tumor,

© JNCCN—Journal of the National Comprehensive Cancer Network

| Volume 18

Issue 2

| February 2020

Uveal Melanoma, Version 1.2019

presence of extraocular extension, visual potential,
and patient age and preference.

Surgical Options
Prior to the development of eﬀective RT options, surgery
was used to treat most uveal melanomas.
Local Resection
A variety of methods for local resection of uveal melanoma
are aimed at conserving the eye and useful vision,15–17
including transretinal (endoresection) and transscleral
(exoresection) approaches.17 These methods can be technically challenging,17,18 with high rates of immediate
postoperative complications, such as hemorrhage, retinal
detachment, ocular hypertension, and proliferative vitreoretinopathy, which may require repeat surgery.15–17,19,20
Local resection is not recommended in the NCCN
Guidelines for Uveal Melanoma as a primary treatment
option for choroidal or ciliary body melanoma. For patients with primary tumors amenable to eye-conserving
approaches, radiation-based approaches are preferred.
For tumors too large for brachytherapy, enucleation
is preferred over local resection, because the latter is
technically diﬃcult for large tumors.
Enucleation
Enucleation is a technically less challenging procedure
than local resection of uveal melanoma, and historically
is the most widely used treatment of uveal melanoma.
Results from the prospective Collaborative Ocular Melanoma Study (COMS) suggest that enucleation is associated with a very low risk of local recurrence (;1%),21,22
notably lower than the rate of local recurrence reported
for retrospective studies in patients treated with primary
local resection.8,23–31 Enucleation procedures have been
standardized; they involve complete removal of the
eye and in most cases include insertion of an orbital
implant.16,17,32,33 Both porous and nonporous implants
have been shown to result in similar outcomes, although
there may be a higher incidence of ptosis with acrylic
implants, and a greater need for ocularists’ treatment
(topical antibiotics, polishing or reﬁtting of prosthesis)
with hydroxyapatite implants.34
Complications of enucleation reported in the COMS
during or ,24 hours after surgery include pain, hemorrhage, nausea/vomiting, cardiovascular or pulmonary
issues, urinary retention, fever, local surgical problems.21
Complications 1 to 6 weeks after surgery included pain
requiring longer hospital stay, pain requiring medication,
conjunctival wound dehiscence, infection, decreased
facial sensation, eyelid swelling, inﬂammation, implant
displacement, loss of hair, ptosis, conjunctival chemosis,
ecchymosis, and orbital or conjunctival hemorrhage.21
Long-term follow-up has shown that other problems
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after enucleation include poor motility of prosthesis, poor
alignment of prosthesis, severe ptosis, and displacement
of implant.21 Enucleation can also result in phantom eye
syndrome, including visual sensations, seeing, and pain,
which can be distressing to some patients.35
Pre-enucleation radiation is generally not used because
results from a COMS randomized trial in large tumors
(height $2 mm and diameter $16 mm; or height $10 mm
and any diameter; or height $8, any diameter, if proximal
tumor border ,2 mm to optic disc) showed that preenucleation radiation had no impact on survival (death
from melanoma metastasis, all-cause death) compared
with enucleation alone,21,36,37 conﬁrming results of prior
retrospective studies.38 The COMS randomized trial for
large tumors reported a 5-year tumor-related mortality
of 28% for patients treated with enucleation.36
In a COMS randomized trial in medium choroidal
melanoma tumors (height 2.5–10 mm, diameter #16 mm,
no extrascleral extension $2.0 mm thick), outcomes
(cumulative mortality, melanoma-speciﬁc mortality)
for enucleation were similar to those for iodine-125 (125I)
brachytherapy.39,40 For medium tumors, the 5-year diseasespeciﬁc survival rate was 11% for patients treated with
enucleation (14% and 5% for patients with tumor
diameter .11 and #11 mm, respectively).40 One prospective and several retrospective studies also found that
survival was similar after enucleation versus cobalt plaque
brachytherapy,41–45 a mix of brachytherapy plaque types,46
or proton-beam RT.47 Retrospective studies suggest
that outcomes (overall survival, metastasis-free survival,
melanoma-related mortality) are similar for enucleation
versus proton-beam radiation or stereotactic radiosurgery
(SRS).48–51 Despite the negative aspects of enucleation
(relative to RT therapy), including worse eﬀects on certain
visual functions (peripheral vision, night driving, judging
distances), greater decrease in role functioning, and larger
reductions in physical and functional well-being, some
studies have found that patients undergoing enucleation
appear to have similar quality of life as those treated
with RT.52–57
Based on results of the prospective studies comparing
enucleation with brachytherapy, enucleation is generally
only recommended for patients with tumors that are
unsuitable for brachytherapy treatment, such as those
that are too large to be eﬀectively treated by commercially
available plaques, or that have optic nerve involvement.
For tumors such as these, enucleation is an option, but
other types of RT (particle beam, stereotactic radiation) are
also possibilities. Enucleation is sometimes reserved for
cases that would be diﬃcult to treat using only radiation,
such as those with neovascular glaucoma, tumor replacing
.50% of the globe, blindness, painful eyes, or extensive
extraocular extension. In addition to use as a primary
treatment, enucleation is also often used as a secondary
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therapy for patients who develop local recurrence or
complications after eye-sparing primary treatment.

Radiation Therapy
RT is the most commonly used ﬁrst-line treatment for
uveal melanoma,12 because several approaches have been
shown to have similar eﬃcacy as enucleation for reducing
the risk of metastasis and death from disease.39–51 Brachytherapy and charged-particle RT are the RT modalities considered appropriate as primary therapy for most
cases uveal melanoma, whereas photon RT and stereotactic radiation are less often used as primary treatment
for uveal melanoma. SRS is sometimes used for large
primary tumors, and photon RT is generally only used as
an adjuvant to surgery.
Plaque Brachytherapy
Plaque brachytherapy is a commonly used form of deﬁnitive RT for the primary tumor.13,14,58,59 Brachytherapy is often used (for localized primary uveal
melanoma) based on results of a large prospective
randomized COMS trial showing that long-term outcomes were not signiﬁcantly diﬀerent with plaque
brachytherapy (n5657) versus enucleation (n5660) in
patients with small- to medium-sized choroidal melanomas (2.5–10.0 mm in apical height [2.5–8.0 mm if
peripapillary] and #16 mm in maximum basal diameter,
no extrascleral extension $2.0 mm thick).39,40 In this study,
the 5-year risk of treatment failure after brachytherapy
was 10.3%.60 Treatment failure was deﬁned as tumor
expansion ($15% increase in height, $250 mm in any
tumor boundary) or extrascleral extension (.2 mm). Risk
factors for treatment failure were older age, greater tumor
thickness, and proximity of the tumor to the foveal avascular
zone. Other more recent studies have reported local failure
rates ranging from 0% to approximately 20% for patients
treated with 125I plaques, and local failure rates were in this
range for patients treated with other types of brachytherapy
plaques (ruthenium-106, palladium-103, cesium-131).8,61–64
It is important to note that late treatment failures (up to
12 years) after brachytherapy have been observed.63
In the COMS randomized trial in medium choroidal
melanoma tumors (height 2.5–10.0 mm, diameter #16 mm,
no extrascleral extension $2.0 mm thick), after a minimum
of 5 years of follow-up (range, 5–15 years), there were no
treatment-dependent diﬀerences in all-cause mortality or death with conﬁrmed melanoma metastasis.40
There was no diﬀerence across arms in the rate of death
with histologically conﬁrmed metastasis (enucleation vs
brachytherapy, respectively: 11% vs 10% at 5 years and
17% vs 18% at 10 years) or all-cause mortality (19% at
5 years and 35% at 10 years in each arm).40 The only
factors correlated with these outcomes were age and
maximum basal diameter, but even after adjustment for
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these variables, there were no treatment-dependent differences in all-cause mortality or mortality with conﬁrmed melanoma metastasis at time of death.40
In the COMS randomized trial in medium choroidal
melanoma tumors, intraoperative/immediate postoperative
complications observed with similar frequency across
brachytherapy and enucleation arms included anesthetic complications; pain requiring medication; other
hemorrhage; cardiovascular or pulmonary problems;
urinary problems; and local surgical problems.39 Immediate complications seen only in the brachytherapy
arm included intraocular hemorrhage, scleral perforation, and vortex vein rupture.39 In the brachytherapy
arm, the most common long-term complications were
loss of visual acuity and growth of tumor or other indications that lead to enucleation.39 After 3 years of follow-up,
approximately half of the patients (49%) treated with brachytherapy lost $6 lines of visual acuity (compared with
before treatment), and among patients with visual acuity
better than 20/200 before treatment, 43% had visual acuity
of 20/200 or worse.65 Factors associated with loss of visual
acuity included greater baseline tumor apical height, shorter
distance between the tumor and the foveal avascular zone,
presence of tumor-associated retinal detachment, non–
dome-shaped tumor, and patient history of diabetes.65
During the ﬁrst 5 years of follow-up, cataracts developed in
68% of eyes treated with brachytherapy and 12% had undergone cataract surgery.66 Cataract surgery resulted in visual acuity improving by $2 lines in 66% of patients and
stabilizing in 26%.66 The 5-year cumulative rate of enucleation was approximately 12%,39,60 most often due to
treatment failure during the ﬁrst 3 years after brachytherapy and to eye pain beyond 3 years after treatment.60
When evaluating patients for brachytherapy, it is
important to consider the entry criteria and treatment
parameters used in the COMS randomized trial that
compared brachytherapy with enucleation, which included only patients with tumors that were choroidal39;
those with tumors contiguous with the optic disc were
excluded, as were those with metastases from melanoma
or another cancer (except nonmelanoma skin cancers).40
Only 16% of patients had tumors ,2.0 mm from the optic
disc.39 Most of the tumors included were dome-shaped
on B-scan ultrasound (77%), and approximately half had
nonrhegmatogenous retinal detachment (54%–55%); a
few (,1%) had rhegmatogenous retinal detatchment.39
Prospective studies in patients with small choroidal
tumors treated with 125I brachytherapy also found that most
patients experienced tumor regression (98%),67 ,3% experienced recurrence, and 98% achieved globe conservation.68 Melanoma-speciﬁc mortality at 5 years was 3.9%.68
Although the plaques used in the COMS randomized
trial were all 125I, one prospective and several retrospective studies also found that survival was similar after
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enucleation versus cobalt plaque41–45 or a mix of brachytherapy plaque types.46 A meta-analysis of studies testing
ruthenium plaques in patients with uveal melanoma
reported a 5-year melanoma-related mortality rate of 6%
for small and medium tumors (T1/T2) and 26% for large
tumors (T3).69 Palladium-103 brachytherapy plaques
also appear to perform similarly to 125I plaques.70
Recent prospective studies aimed at identifying
factors associated with loss of visual acuity after brachytherapy have had varying results. Factors identiﬁed
in $1 studies include applicator size, tumor basal diameter, juxtapapillary location, dose (close to foveola, or
retinal), increased tumor height, radiation maculopathy,
and radiation optic neuropathy.71–73 Some studies have
reported adjustments to technique that may reduce
the risk of vision decline.64 One prospective study of 650
patients with medium-sized choroidal melanoma found
that retinal hemorrhage in the macular and peripapillary
zone, optical disc hemorrhage, microaneurysms, and
foveal retinal pigment epithelium atrophy were more
prevalent and severe after brachytherapy than before
treatment.74 Macular angiographic leakage tended to
worsen after brachytherapy, and optic neuropathy was
present in 27% of patients 5 years after treatment.74
NCCN Recommendations
Plaque brachytherapy is appropriate as an upfront
therapy after initial diagnosis, or after local recurrence
following a prior local therapy. Plaque brachytherapy is
appropriate for patients with tumors #18 mm in largest
base diameter and #10 mm in thickness, based on the
size of the largest commercially available plaques. The
plaque margin on the tumor border should be $2 mm
when feasible (diameter of plaque $4 mm larger than
largest base diameter of tumor; the plaque should cover
the tumor with a $2-mm circumferential margin). The
exception is for tumors near the optic nerve where it may
be impossible to achieve adequate coverage of the margins.
The largest commercially available brachytherapy plaque is
22 mm in diameter; thus, plaque brachytherapy is recommended only for tumors with largest basal diameter
#18 mm. Brachytherapy plaque is a recommended ﬁrstline option for all tumors that have a largest diameter of
at least 5 mm but no more than 18 mm, with thickness
up to 10 mm. Round plaques are most commonly used,
although nonround plaques (eg, notched) can be considered for tumors in speciﬁc locations (eg, peripapillary).
Preliminary data from a prospective study suggest that
slotted plaques provide local control of choroidal melanomas adjacent to the optic nerve, but with a high risk
of radiation optic neuropathy.75 Plaque brachytherapy
should be performed by an experienced multidisciplinary team including an ophthalmic oncologist, radiation oncologist, and brachytherapy physicist.76 Tumor
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localization for brachytherapy may be performed using
indirect ophthalmoscopy, transillumination, light pipe
diathermy, and/or ultrasonography (intraoperative and/or
preoperative).77 MRI may be used for preoperative planning. A summary of NCCN recommendations regarding
brachytherapy, as well as recommended dosing, can be
found on UM-B, 1 of 3 (available at NCCN.org).
Particle Beam RT
Particle beam RT includes radiation with protons, carbon
ions, or helium ions and is a common form of deﬁnitive RT
for the primary tumor.58 Prospective studies and a systematic
review found that disease-speciﬁc survival in patients with
uveal melanoma treated with particle beam RT was similar
or better compared with those treated with plaque
brachytherapy.78–80 Compared with brachytherapy, particle
beam RT was associated with higher rates of local control
and similar or lower rates of enucleation during followup.78–80 Across studies, local recurrence rates reported with
charged-particle therapy ranged from 3% to 10%.8,81 However, multivariate analysis of a real-world database found
that treatment with protons was associated with poorer
overall survival compared with brachytherapy treatment.82
Decrease in visual acuity and loss of vision can occur
with particle beam RT.81,83 Toxicities include vitreous hemorrhage, subretinal exudation in macula, posterior subcapsular opacity, radiation keratopathy, rubeosis/neovascular
glaucoma, radiation maculopathy, and papillopathy.81,84
NCCN Recommendations
Particle beam RT should be performed by an experienced
multidisciplinary team including an ophthalmic oncologist,
radiation oncologist, and particle beam physicist.85 In settings where the appropriate expertise is available, particle
beam therapy (proton, carbon ion, or helium ion) is appropriate as upfront therapy after initial diagnosis, after
margin-positive enucleation, or for intraocular or orbital
recurrence. It is important that the clinical team have
experience treating uveal melanoma with the speciﬁc
type of particle beam used (proton, carbon ion, or helium
ion). Particle beam RT is an option regardless of the size
of the primary lesion, and is the preferred method of
RT for tumors that are too large or too near the optic
nerve to be effectively treated with brachytherapy. Tumor
localization for particle beam RT may be performed
using indirect ophthalmoscopy, transillumination, and/or
ultrasonography (intraoperative and/or preoperative),
MRI, and/or CT. Recommendations regarding particle
beam RT, as well as recommended dosing, can be found
on UM-B, 1 and 2 of 3 (available at NCCN.org).
Stereotactic Radiation
Stereotactic radiation includes both single-fraction
and hypofractionated stereotactic techniques, referred
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to collectively as SRS in these NCCN Guidelines. Compared
with brachytherapy and particle beam RT, there are fewer
prospective comparative study data on SRS for treatment
of primary uveal melanoma. Available data suggest that
SRS may be as eﬀective as other radiation modalities, but
may also be associated with a higher risk of complications.
One series that compared SRS with 125I brachytherapy
found that rates of tumor recurrence, distant metastasis,
and secondary enucleation were similar across treatments.86 Risk of cataract appeared similar across treatments, but SRS appeared to be associated with higher rates
of certain complications, including neovascular glaucoma,
radiation retinopathy, and radiation papillopathy.86,87 Another study also reported similar rates of local control with
brachytherapy versus SRS.88 A retrospective study comparing ruthenium-106 brachytherapy versus SRS found a
nonsigniﬁcant trend toward increased secondary glaucoma
after SRS.89 A retrospective study comparing SRS versus
proton beam RT reported similar rates of local control and
eye retention across treatment, but higher rates of visual
acuity decline with SRS.90
Studies using SRS as primary treatment of uveal
melanomas have reported local failure rates ranging
between 2% to 16%.8,86,88,90–104 Rates of 5-year metastasisfree survival after SRS ranged from 69% to 84%.86,92,94,105
Overall survival 5 years after SRS has been reported to be
55% to 98%.93,94,99,105,106 These large ranges likely reﬂect
diﬀerences in the populations studied; thus, in the absence of randomized trial data it is diﬃcult to know
whether these outcomes are better or worse than those
reported for other treatment modalities.
In studies testing SRS as primary treatment of uveal
melanoma, eye retention rates ranged from 73% to
98%.90,93,96,98–101,104–108 In addition to causing decline
in visual acuity, complications associated with SRS
reported across multiple studies include cataracts,
neovascular glaucoma, radiation retinopathy, radiation
papillopathy, radiation maculopathy, hemorrhage,
macular edema, optic neuropathy, and keratitis sicca
(dry eye).86,87,92,93,95,96,101–103,108–112 Some studies have
linked the rate and/or severity of complications to the
radiation dose, tumor location, tumor size, and visual
acuity before treatment.95,98,101,110,113,114
NCCN Recommendations
Due to the lack of randomized prospective data (compared with other RT techniques described earlier), SRS is
the least often used form of deﬁnitive RT for the treatment of primary or recurrent intraocular tumors. Like
particle beam RT, SRS can be used to treat large choroidal melanomas. The choice between these 2 options
generally depends on the radiation oncology facilities
available. In rare cases when both particle beam RT and
SRS facilities are available, some NCCN panel members
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prefer particle beam RT because of more supporting data
for this approach. Tumor localization, ﬁducial marker
use, and planning for SRS are generally consistent with
particle beam RT approaches. Using fractionated SRS, 45
to 70 Gy in 2 to 5 fractions should be prescribed. Using
single-fraction SRS, 18 to 45 Gy in 1 fraction should be
prescribed (UM-B, 2 of 3, available at NCCN.org).

Treatment of Extraocular/Extrascleral Extension
Extraocular/extrascleral extension has been reported to be
present in approximately 3% of patients at uveal melanoma
diagnosis,115–118 is more common among tumors with higher
T stage (12% of T4 tumors),9 and is associated with poor
prognosis.7,10,119–122 Extrascleral/extraocular extension can be
detected by preoperative imaging, or found or conﬁrmed at
the time of enucleation.21,123 Sometimes the evidence of
extraocular extension is microscopically positive or close
margins after enucleation, without clinical, intraoperative, or
radiographic evidence of gross residual disease to the orbit.
In other cases, extraocular tumor is visible intraoperatively
or intraoperative ﬁndings suggest that there may be gross
disease to the orbit. In the COMS trial of patients with large
uveal melanomas that tested enucleation with versus without
pre-enucleation radiation, unexpected extrascleral extension
was found in 2% of patients who underwent enucleation,
despite extensive clinical and imaging workup.21,37
Orbital Exenteration
Orbital exenteration is surgical removal of the globe and
adjacent orbital contents, for cases with extraocular
extension and/or orbital invasion.18,76,124–127 Retrospective studies of large databases suggest that exenteration
is used in ,1% of patients,10 and among patients undergoing enucleation, 2.5% need orbital exteneration.128
The value of orbital exenteration is disputed in the literature, largely based on low-quality data such as case
reports and retrospective studies. Some studies support
orbital exenteration because it provided superior outcomes to other (nonsurgical) approaches,129 whereas
others report poor outcomes after orbital exenteration,
arguing that it may not be justiﬁed.130,131
RT for Extraocular/Extrascleral Extension
A retrospective study (n5202) found that in patients
treated with enucleation, postoperative RT improved
survival, particularly in young patients (age ,30 years)
and those with choroidal tumor height .3 mm.128
Another retrospective study (n517) reported a local
recurrence rate of 6% in patients with extrascleral
extension who were treated with enucleation followed by
adjuvant external-beam RT to the orbit.132 For patients
with limited extraocular extension ,3 mm thick, brachytherapy may also be an option based on a retrospective study (n517) showing no intraocular or extraocular
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tumor relapse after a median follow-up of 63 months
(range, 23–164 months).133

NCCN Recommendations for Treatment of
Localized Uveal Melanoma
After workup and staging, patients with localized uveal
melanoma should be treated. Treatment options depend
on tumor size (diameter and thickness) and proximity to
the optic nerve (UM-2, page 122).
Tumor Size: Largest Diameter 5–18 mm and Thickness
,2.5 mm
For thin tumors (,2.5 mm) with largest diameter ranging
from 5 to 18 mm, recommended preferred primary
treatment options are brachytherapy plaque or particle
beam RT. For patients who are not good candidates
for brachytherapy or particle beam RT, other options to
consider include laser therapy or enucleation.
Tumor Size: Largest Diameter #18 mm and Thickness
2.5–10 mm
Brachytherapy and particle beam RT are also options
for treating tumors with largest diameter #18 mm and
thickness 2.5 to 10 mm. If there is concern that adequate
response was not achieved from initial radiation, then
further treatment should be considered. Recommended options for further treatment include laser
therapy or cryotherapy. In highly select cases, resection is sometimes considered. Tumors in this size
range may also be treated with enucleation. Although
there is a trend toward avoiding enucleation, it is
recommended for patients with neovascular glaucoma,
tumor replacing .50% of globe, or blind, painful eyes.
Enucleation should also be considered in cases of extensive extraocular extension.
Tumors Not Appropriate for Brachytherapy
Given the limitations in the size and RT penetrance
of commercially available brachytherapy plaques
(diameter #22 mm), this method is not appropriate (and
not recommended) for tumors that are too large in diameter (.18 mm; any thickness), too thick (.10 mm; any
diameter), or have optic nerve involvement and thickness .8 mm (any diameter). RT options for such tumors
include particle beam RT and SRS. The choice between
these 2 RT modalities usually depends on which modality
is available at the treating institution. In the rare scenario
that the institution has both SRS and particle beam
facilities, some practitioners would opt for particle
beam because there are more data supporting its efﬁcacy. Enucleation is also a recommended option,
especially in cases with extensive extraocular extension, neovascular glaucoma, tumor replacing .50% of
globe, or blind, painful eyes.
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Additional Treatment Considerations
An essential feature of high-quality care is that clinical
decisions are informed by a variety of case-speciﬁc factors
(eg, patient preferences and characteristics, such as age;
status of the other eye; disease characteristics; medical
history), such that for some patients the best clinical approach may not be one of the listed options. The recommended treatment options are largely based on data from
choroidal melanomas. For small ciliary body and iris tumors (,3 clock hours), surgical excision may be considered.
Additional Primary Treatment of Extraocular Extension
For patients with limited extraocular extension, brachytherapy with scleral patch graft should be considered.
For patients treated with enucleation for their primary
tumor, additional treatment may be needed if extraocular
extension is present (UM-3, available at NCCN.org). For
patients with microscopically positive or close margins after
enucleation, but no clinical, intraoperative, or radiographic
evidence of gross residual disease to the orbit, recommended options include observation (no further treatment),
mapping biopsy, and/or consideration of RT to the orbit
(using particle beam or photon beam therapy). For patients
with visible extraocular tumor or suspicion of gross disease
in the orbit at the time of enucleation, biopsy of the
extraocular tissue is recommended, if possible. Additional
treatment options to consider include one or more of the
following: intraoperative cryotherapy, orbital exenteration,
and/or RT to orbit using particle beam or photon beam
therapy. For photon or proton beam RT to the orbit (after
enucleation), a dose of 20 to 30 Gy in 5 fractions should
be prescribed to the clinical target volume at risk for
recurrence21,134 using intensity-modulated or conformal techniques with image guidance.

NCCN Recommendations for Treatment of the
Primary Tumor in Patients With Metastatic Disease
Palliative local therapy to the primary tumor may
be considered in the setting of metastatic disease. In
general, if the metastatic disease is being treated, the primary tumor should also be treated. Patients who present
with advanced metastatic disease and limited life expectancy may elect to have no treatment to their primary
tumor. Recommendations for treatment of distant metastatic disease in patients with uveal melanoma can be
found on UM-6 (available at NCCN.org).

Conclusions
Most uveal melanomas are localized at ﬁrst presentation,
and local treatment of primary uveal melanoma is effective in preventing local recurrence in most patients
but fail to prevent distant metastasis. Although historically most primary uveal melanomas were treated with
surgery, RT has been shown to be equally eﬀective, and is
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now more widely used than surgical approaches. Due
to technical limitations with RT approaches, selection of primary treatment depends largely on the size
and location of the primary tumor. Clinical decisions
should also take into account case-speciﬁc factors (eg,
patient preferences and characteristics, such as age;

Uveal Melanoma, Version 1.2019

status of the other eye; disease characteristics; medical
history).
To participate in this journal CE activity, go to
https://education.nccn.org/node/86905
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Gündüz K, Shields CL, Shields JA, et al. Plaque radiotherapy for
management of ciliary body and choroidal melanoma with extraocular
extension. Am J Ophthalmol 2000;130:97–102.

134.

Ang KK, Peters LJ, Weber RS, et al. Postoperative radiotherapy for
cutaneous melanoma of the head and neck region. Int J Radiat Oncol
Biol Phys 1994;30:795–798.

131

