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Abstract: The aim of this study was to review the available literature and identify recent
advances in the classification and management of conjunctival melanoma (CM) for clinicians
working in this field. English-based articles were identified using the MEDLINE® database,
and additional cited works not detected in the initial search were also obtained. Articles were
assessed according to the Australian National Health and Medical Research Council levels of
evidence criteria. Review of the literature indicated that the current classification and management
of CM is predominantly based upon primarily nonrandomized, single-institution, retrospective
case series. While these studies provide the basis for the recent seventh edition of the tumor
node metastasis staging classification, this classification more accurately reflects the current
knowledge of prognostic factors for CM. Application of this revised classification system together
with prospective trials will provide the opportunity for future consistent and comparable data
collection across centers, and it will improve the quality of evidence upon which current clas-
sification and management of CM is based. Furthermore, the high risk of local recurrence with
current standard management suggests that adjuvant therapy, particularly mitomycin C and/or
brachytherapy, may improve outcomes regardless of clinical staging. Finally, the use of sentinel
lymph node biopsy may have significant benefit for a select group of CM patients.
Keywords: adjuvant therapy, melanoma in situ, mitomycin C, metastases

Introduction
Invasive melanoma of the conjunctiva is a rare but sight- and life-threatening condition.
It accounts for 2%—5% of ocular malignancies' and 5%—7% of all primary ocular
melanoma.?? Its incidence is increasing,*” a trend similar to that seen in cutaneous
melanoma.® Despite progress and therapeutic advances in the management of conjunc-
tival melanoma (CM),® local recurrence rates are as high as 62%,’ mortality ranging
from 18% to 44%.'%'5 No prospective multicenter trials have been conducted, and
most of what is known is based upon a number of population-based, cross-sectional
studies>> 712131619 and single-center, retrospective case series.”!"14152029 There is a
lack of consistency and consensus regarding the classification, grading, staging, and
treatment of pigmented ocular surface lesions, making it difficult to draw meaningful
comparisons between published studies. As a result, the supporting evidence for clinical
and histological prognostic factors and survival has produced variable results and has
affected the management of pigmented lesions in different centers over time.

The aim of this study was to review the available literature and identify recent
advances in the classification and management of CM for clinicians working in this
field. The review identified advances in three main areas: (1) classification and staging
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of pigmented conjunctival lesions, (2) clinical management of
CM and the use of adjuvant therapy, and (3) sentinel lymph
node biopsy (SLNB).

Literature search

The MEDLINE® database was searched for all relevant
articles written in English between 1950 and 2011. Primary
search terms and their synonyms were used singly or

LRI

in combination, including “conjunctiva,” “melanoma,”

EEINT3 EEINT3

“pigmented,” “malignant,” “neoplasm,” “primary acquired

29 <

melanosis” (PAM), “cryotherapy,” “brachytherapy,” “radio-
therapy,” and “mitomycin C” (MMC). Pertinent peer-
reviewed English-language articles from the primary search
made on the basis of content and scope were then reviewed.
Hand and manual searches were also performed for articles
referenced in bibliographies that were not initially retrieved
by the search, as well as in specific areas in which informa-
tion was lacking. Articles for each subtopic were assessed
according to the Australian National Health and Medical

Research Council levels of evidence criteria.>

Results and discussion
Classification and staging of pigmented

conjunctival lesions

Many classifications for pigmented lesions of the conjunc-
tiva have been proposed, a major criticism being the way in
which classifications relate to prognosis and affect subsequent
management; under-treatment or over-treatment sometimes
leading to unnecessary morbidity. The clinical and pathologi-
cal term “primary acquired melanosis™ has been widely used
for many years.*! Historically, the histological criteria of PAM
have been divided into two groups: with and without atypia.>
PAM without atypia has been used to describe lesions in
which there is an overproduction of melanin both with and
without melanocytic hyperplasia; melanocytes are normal,
with no atypical features, and are confined to the basilar
epithelium. In contrast, PAM with atypia has been used to
describe lesions in which there are atypical melanocytes with
a specific growth pattern. Four types of atypical melanocytes
may be seen in the conjunctiva: (1) small polyhedral cells, (2)
spindle cells, (3) large melanocytes with complex arborizing
dendrites, and (4) round epithelioid cells. A mixture of cells
may be seen in some lesions. Five different growth patterns
may be seen: (1) basilar hyperplasia, in which proliferat-
ing melanocytes are confined to the basilar epithelium, (2)
basilar nests, which consist of clusters of melanocytes that
push against the overlying epithelium without invasion, (3)
intraepithelial nests, (4) individual cell invasion into the

epithelium, and (5) melanoma in situ, in which atypical mel-
anocytes completely replace the conjunctival epithelium.*?

Despite the widespread use of the PAM classification in
the literature, problems with this classification have been
identified, as reported by Damato and Coupland.® First, the
classification is broad and the criteria are ambiguous. The
term “PAM without atypia” includes hypermelanosis, both
with and without cellular proliferation, while “PAM with
atypia” includes conjunctival melanocytic intraepithelial
neoplasia with mild atypia, CM in situ, and secondary
pagetoid spread from invasive melanoma.** Furthermore,
the grades of atypia — mild, moderate, and severe — are
subjective and show poor inter- and intraobserver repro-
ducibility. Recently a new classification system for the
histological grading and staging of conjunctival melanocytic
intraepithelial proliferations has been introduced,*® in an
attempt to address problems with the current system; this
new classification includes an objective scoring system for
grading conjunctival melanocytic intraepithelial neoplasia
with atypia (from 0 to 10), and evaluates the horizontal and
vertical location of atypical melanocytes in CM as well as
cytology.*® This system also provides a means of classifying
melanoma in situ as a separate entity, similar to the classi-
fication in cutaneous melanoma. The most recent (seventh)
edition of the tumor node metastasis (TNM) staging clas-
sification provides the first definition of melanoma in situ for
CM as being confined to the epithelium and, where atypia
replaces 75% of the normal epithelial thickness, with more
severe cytological features including abundant cytoplasm,
vesicular nuclei or prominent nucleoli, and/or the presence
of intraepithelial nests of atypical cells.** Finally, in keeping
with the classification in the seventh edition of the TNM for
CM, the authors support limiting the term “primary acquired
melanosis” to clinical descriptions, as suggested by Damato
and Coupland® and by Harooni et al.*

Diagnosis based on histological features alone can be
difficult. In some cases, lesions may be labeled as “indeter-
minate” or “borderline” if pathologists are not able to reach
a consensus. In these cases, immunohistochemistry may be
helpful. CM cells stain for several melanoma markers, with
some being more useful than others. S100 is sensitive***” but
not specific for CM, while HMB-45 is less sensitive but more
specific than S100.% For distinguishing between benign and
malignant lesions, S100 and MART-1 have been shown to
not be useful, although a small study of 18 specimens found
S100 Alstaining did differentiate between nevi and CM,
with nevi staining poorly (mean 30.6%) compared with the
strong staining (mean, 71.4%) of CM.3® Four studies have
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shown HMB-45 to be useful in this application,**** although
this use remains controversial.>® A study of 30 melanocytic
lesions showed Wilms’ tumor gene 1 protein expression to
be useful in distinguishing benign and malignant lesions,
with diffuse positive staining seen in 86% (six of seven)
of melanomas and 86% (six of seven) of cases of PAM,
compared with weak to moderate staining seen in 80%
(eight of ten) of benign and 83% (five of six) of atypical
nevi. Wilms’ tumor gene 1 expression also decreased with
maturation of the melanocytic elements in benign nevi.*
One study has also shown a higher proliferation index using
Ki-67 as a marker to convincingly separate melanomas from
nevi. A comparison of positive cell counts of Ki-67 between
nevi (n = 12) and a combined group of atypical PAMs and
melanomas in situ (nine atypical PAMs accompanying
melanoma nodules, two melanomas in situ; n = 11) using
the Mann-Whitney U test showed a statistically significant
difference between the lesions (P < 0.001).*° S100, MART-
1, and HMB-45 have been shown to assist in differentiation
between melanophages and melanocytes and may improve
the evaluation of pagetoid spread and tumor maturation.®
In addition, more recently, Bcl-2 (an anti-apoptotic cell
death protein) has been shown to be a more robust and
consistent immunohistochemical marker for melanocytic
tumors of the conjunctiva than S100, Melan-A, and HMB-
45. Diffuse positivity for Bcl-2 was seen in 94% (116 of
123) of all cases, compared with S100 in 70% (86 of 123),
Melan-A in 81% (100 of 123), and HMB-45 in 27% (33 of
123) of all cases.* Ki-67 has also been found to be helpful
in determining biological behavior, with lesions stained
positive for Ki-67 showing aggressive clinical behavior.*®
The combination of both immunohistochemistry and other
morphological features can provide a more comprehensive
diagnosis.*

The application of gene mutation analysis to CM has
also not been definitive in classifying lesions. However,
recent work using multiplex ligation-dependent probe ampli-
fication** identified a BRAF V600E mutation in approxi-
mately 50% of a small cohort of primary CMs, and more than
50% of metastatic specimens, supporting results of earlier
studies.* It has been proposed that the BRAF inhibitor
PLX4023 (vemurafenib), specific for the V60OE mutation,
could be used for the treatment of CM, similar to the situation
for cutaneous melanoma with BRAF V600E mutation.*

CM lesions are staged according to the TNM classifica-
tion system.** The sixth edition of the TNM staging classi-
fication for CM® has limitations because the staging system
does not correlate well with currently recognized prognostic

factors for CM, as discussed by Damato and Coupland.** The
seventh edition of the TNM staging classification for CM>**
(Table 1) has attempted to address these limitations, but
the classification only applies to CM and primary acquired
melanosis with atypia. Significant changes identified include
the following points:
1. The inclusion of a pTis is stage, or melanoma in situ,
when the tumor is limited to the epithelium. This was

Table | Pathologic tumor (T) staging (extent of disease through
completion of definitive surgery) for conjunctival melanoma (CM)

Pathologic stage  Stage category definition

pTX pT cannot be assessed

pTO No evidence of pT

pTis Melanoma confined to the conjunctival epithelium
Less than or equal to one quadrant®
Melanoma confined to the conjunctival
epithelium, melanoma in situ (includes the term
primary acquired melanosis)
e Atypia replacing >75% of normal epithelial

thickness
e Epithelioid cytology including:
% Abundant cytoplasm
# Vesicular nuclei or prominent nucleoli
& And/or the presence of intraepithelial nests
of atypical cells.

* = | quadrant

Tl CM of the bulbar conjunctiva

pTla Thickness = 0.5 mm with invasion of the
substantia propria
More than one but less than or equal to two
quadrants®

pTlb Thickness > 0.5 and = 1.5 mm with invasion of
the substantia propria
More than two but less than or equal to three
quadrants®

pTlc Thickness > 1.5 mm with invasion of the
substantia propria
More than three quadrants®

T2 CM of the nonbulbar conjunctiva (palpebral,
forniceal, caruncular) region

pT2a Thickness = 0.5 mm with invasion of the
substantia propria

pT2b Thickness > 0.5 and = |.5 mm with invasion of
the substantia propria

pT2c Thickness > 1.5 mm with invasion of the
substantia propria

pT3 Melanoma invades the eye, eyelid, nasolacrimal
system, sinuses, or orbit

pT4 Melanoma invades the central nervous system

Notes: *Quadrants are defined by clock hour, starting at the limbus (eg, 3, 6, 9, 12)
extending from central cornea to and beyond the eyelid margins — this will bisect
the caruncle. Used with the permission of the American Joint Committee on Cancer
(AJCC), Chicago, lllinois. The original source for this material is the AJCC Cancer
Staging Manual, Seventh Edition (2010) published by Springer Science and Business
Media LLC, http://www.springerlink.com. Edge SB, Byrd DR, Compton CC, editors.
AJCC Cancer Staging Manual. 7th ed. New York, NY: Springer; 20103
Abbreviation: pT, primary tumor.
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not previously specified, and the inclusion acknowledges
melanoma in situ (frequently referred to as PAM with
atypia) as a precursor of invasive disease. Population-
based studies show that 36%—71% of CMs arise from
PAM lesions.>>!121318 Folberg et al,?! in a series of 41 cases
of PAM with 13 years of follow-up, found that 13 of 28
lesions (46.4%) of PAM with atypia progressed to CM.
The histological pattern of tumor growth (the predominant
histological pattern other than basilar hyperplasia showing
90% progression, P =0.02) and the presence of epitheliod
cells (75% progression to CM, P = 0.02) were found to
be the most useful predictors of progression. Both recur-
rences of CM lesions and PAM with atypia lesions that
eventually progressed to CM were seen as progression.
Similarly, Shields et al,*® in a retrospective case series of
311 eyes with conjunctival PAM without melanoma at
initial presentation, found that 13% of PAM lesions with
severe atypia progressed to CM.

. A clinical description of tumor location in the T classi-
fication, the number of quadrants affected, and involve-
ment of the caruncle. This more closely reflects National
Health and Medical Research Council level IV evidence
of tumor location as a poor prognostic factor for local
recurrence — specifically, medial tumor location,* non-
limbal tumors,>!'”!* and those in an “unfavorable location”
at the palpebral conjunctiva,'*!” fornix, caruncle, corneal
stroma, and eyelid,'* as well as poor prognostic factors
for distant metastases and mortality, including nonlimbal
tumors,'%16-182024 tymors in an “unfavorable location,”'
palpebral conjunctiva* and tumors involving the tarsal
and forniceal regions,'>* and caruncle.”'**? The sixth
edition of the TNM staging classification of the primary
tumor® does not reflect these data well. All nonbulbar
tumors, including those at the caruncle, were categorized
together as T3 tumors, while tumors invading the eyelid,
globe, orbit, sinuses, or central nervous system were
categorized as T4 tumors. As pointed out recently by
Damato and Coupland,® this does not reflect prognosis
accurately, as it fails to recognize the poorer prognosis
of tumors involving the caruncle, instead suggesting that
intraocular invasion, classified in the sixth edition of the
TNM staging classification® as a T4 tumor, has a worse
prognosis than caruncular involvement, a T3 tumor. There
are lymphatics in the conjunctiva,’®! although the evi-
dence for intraocular lymphatics (specifically, choroidal
lymphatics) is currently equivocal. CM involvement of the
caruncle is thus more likely to lead to a worse prognosis
than CM intraocular invasion, as suggested by Damato

and Coupland.® Similarly, eyelid and brain involvement
both classified as T4 tumors are unlikely to have the same
prognosis, the latter being more likely to be associated
with a lower life expectancy.®

. The description of local invasion and tumor thickness in

the primary tumor pathology, although not mentioned
in the clinical TNM classification system.* Increas-
ing tumor thickness is a prognostic risk factor for both
regional and distant metastases and for mortality,>1%!7:18-2!
Tumor thickness may be accurately measured clinically
using ultrasound biomicroscopy, as shown in a small case
series,” and may be used to guide the use of SLNB.>

. The description of cases of synchronous PAM with

atypia and CM in the definitions of histological grade.
In 1985, Folberg et al,® in their study of 131 cases from
the Registry of Ophthalmic Pathology, Armed Forces
Institute of Pathology, identified prognostic factors that
were specific to tumors originating from PAM lesions.
For these lesions, the authors found that the thickness
of the patients’ lesions correlated with prognosis, with
increasing tumor thickness increasing mortality. Tumor
depth of invasion > 0.8 mm was associated with a
worse prognosis and greater risk of metastatic disease
and mortality than thinner lesions. This association
between tumor thickness and prognosis was not found
when using the patients’ initial biopsies. The growth
pattern of the PAM component, however, was stated
to be the single most sensitive histological prognostic
factor, while the presence of a pagetoid growth pat-
tern within the PAM component was found to be more
sensitive in its association with mortality than tumor
thickness. Other risk factors associated with mortality
(P < 0.05) in the PAM component of the lesion include
the presence of a melanoma in situ growth pattern, inva-
sion of sclera, episclera or cornea, a paucity of small
polyhedral cells in the invasive nodule, moderate to
severe atypia in the PAM component, greater than five
mitotic figures per ten high-power fields, and a relative
lack of an inflammatory response in the invasive nodule.
None of the factors studied were found to be associated
with mortality in the group of melanomas without a
PAM component. However, a population-based study
found that the presence of PAM was not associated with
increased mortality,” while other studies identified de
novo melanoma lesions without PAM to be a risk fac-
tor for mortality (P =0.05),?* and melanomas arising de
novo to carry a higher risk for metastasis and mortality
(P < 0.001).* Two further referral-based studies found
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the histological or clinical origin of the tumor to be of

no prognostic value.!%

5. The description of whether a biopsy has been performed
being included in the node category.

At present, no stage or prognostic grouping is currently
recommended.’* There are no reliable prognostic criteria
and, as a result, studies on survival predictive factors have
shown variable results. Several clinical,>10:13.14-18.23.25.26
histological,!®!3212229 management,'*?*?> and biological
factors® have been identified as poor prognostic factors; how-
ever, there have also been studies that have not supported such
findings.>1%13:1421 Ag the incidence of CM is relatively low,
most case series are small, with a limited follow-up period.
Furthermore, it is difficult to make comparisons between
studies, as patients have often been treated over a long period
of time, with different modalities by different clinicians.
Some series have not distinguished between patients with
primary lesions and those with recurrent lesions, while dif-
ferent definitions of local recurrence have been used between
studies. For example, Werschnik and Lommatzsch' defined
local recurrence as growth of a new lesion at the same area
as the previous tumor following initial therapy, while Esmaeli
et al'® defined local recurrence as any recurrent lesion on the
conjunctiva (not melanoma in situ or PAM).

Of the population-based studies, Tuomaala et al’
found nonlimbal tumor location, thickness, and local
recurrence to be statistically and clinically the most
significant independent indicators of worse prognosis.
Tuomaala et al’s!” study from the same series of 85
cases in Finland is one of the largest histopathological
population-based studies to find tumor location and
recurrence of the primary tumor to be independent fac-
tors in predicting survival. Poor prognostic factors for
CM are summarized in Table 2.

Clinical management of CM and the use
of adjuvant therapy

The treatment of CM usually initially consists of a surgi-
cal en bloc excision biopsy to remove all macroscopic
tumors. In the case of extensive lesions in which this is not
possible, incisional biopsies may be performed.** However,
incisional biopsies are avoided if possible, to minimize the
risk of seeding and tumor spread. A “no touch” technique is
recommended,** with the use of fresh sterile instruments at
each new step of the surgical procedure, again to minimize the
risk of tumor seeding.**> Furthermore, care should be taken
to ensure minimal specimen manipulation, with the speci-
men spread flat and thin, and fixed to allow for accurate

histopathological assessment, as any curling or distortion
of the specimen may alter the diagnosis.

Local recurrence is common in CM, with a reported inci-
dence ranging from 36% to 62%.">'7 Surgical excision alone,
without adjuvant therapy, has been shown in referral-based
studies to be a prognostic factor for local relapse.'**-> Adju-
vant intraoperative treatment is used for clinically undetect-
able remaining tumor cells along the surgical margins. For
perilimbal tumors, Shields et al** recommended including
localized alcohol corneal epitheliectomy, although the pres-
ent authors were unable to find published results of Shields
et al’s™ treatment regimen. Absolute alcohol, which devital-
izes conjunctival cells, may also be applied to the scleral base
to treat any residual tumor cells,’*¢ as treatment with cryo-
therapy in this region carries a risk of damage to underlying
structures, including the retina, and complications including
uveitis, cataract formation, ciliary body shutdown with hypot-
ony,* and scleral melt.” Double freeze-thaw cryotherapy used
in combination with surgical excision at initial treatment has
been shown to significantly reduce recurrence rates when
compared with surgical excision alone (P = 0.05),% but this
is of no benefit for the prevention of metastatic disease.?*
Cryotherapy is thought to have selective sensitivity for the
destruction of atypical melanocytes, and it is applied to the
remaining surgical margins of exposed bulbar conjunctiva
using a nitrous oxide retinal cryoprobe.>*

Adjuvant therapy is usually performed only if indicated,
when clinical or histological examination shows residual
disease with tumor extension running deeply or adjacent to
surgical margins. In recent years, however, some centers
have started using adjuvant brachytherapy for all patients,**>
with examinations for residual disease being regarded as
unreliable, even when carried out meticulously.*

Adjuvant therapy: topical MMC

Topical MMC is not recommended for use as a primary treat-
ment for CM, as it provides poor local control.” In a review of
six case series, 16 patients with CM were treated with MMC
as a primary, intraoperative, or adjuvant therapy, with an
overall recurrence rate of 43% (range 0%—100%).%° Various
concentrations and dosing regimens have been used between
studies, with no consensus reached as to which patients
should be treated, optimal MMC concentration, or the use of
punctal occlusion.>> Although topical MMC is useful in that
it allows for treatment of the entire conjunctiva, including any
occult disease in the remaining tissue,®" subepithelial nests
and nodular tumors have been noted to be resistant.®> As a
result, MMC has been suggested as an alternative primary
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Table 2 Poor prognostic features of conjunctival melanoma

Reference

Prognostic features

Local recurrence

Regional metastases

Distant metastases and death

Missotten et al'®
(population-based study)
Tuomaala et al®
(population-based study)

Tuomaala and Kiveld'®
(population-based study)

Tuomaala et al'?
(population-based study)

Shields et al**

Werschnik

and Lommatzsch'*
Damato and Coupland®
Anastassiou et al®

Anastassiou et al®
De Potter et al®
Paridaens et al'®

Seregard and Kock'?
(population-based study)

Bobi¢-Radovanovi¢
et al?
Folberg et al®

Esmaeli et al'®
Crawford®

Tumor location?

Tumor location?

Tumor location®
Absence of

epithelioid cells
Increasing mitotic count
Tumor location®
Technique of initial
surgery (univariate
analysis only)
Unfavorable location®
Surgical excision alone
Medial tumors

Grade of pigmentation
Grade of invasion
Epithelioid and mixed cells
Incomplete surgical
resection

Surgical excision alone

Tumor thickness
Tumor diameter

Tumor thickness

Tumor location?

Tumor diameter

Tumor location®

Tumor thickness

Tumor diameter

Local recurrence

Tumor location?

Tumor thickness

Initial systemic metastases
(without lymph node metastases)
Tumor location®

Tumor thickness

Tumor diameter

Local recurrence

Tumor location?

Initial symptom lump

Tumors arising de novo without PAM

Unfavorable location®
Age at time of diagnosis > 55 years

Tumor location?

Neural crest adhesion molecule

Local recurrence

Tumor location?

Tumor thickness

Tumor diameter

Pure epithelioid and mixed cell tumors
Lymphocytic invasion and inflammation
Unfavorable location®

Tumor thickness

Tumor diameter

High mitotic index

Epithelioid cells

High mitotic index

Lymphocytic invasion and inflammation
Tumor thickness in tumors with
associated PAM

Associated PAM and its features

Local recurrence

High mitotic index

Notes: *Nonepibulbar/nonlimbal; bunfavorable location: palpebral conjunctiva, fornix,

caruncle; palpebral.

Abbreviation: PAM, primary acquired melanosis.

caruncle, corneal stroma, eyelid; ‘unfavorable location: tarsal conjunctiva, fornix,

treatment for PAM with atypia and, especially, superficial,
diffuse, or multifocal disease.’’ Most complications fol-
lowing topical MMC therapy use are transient, including
conjunctival injection, chemosis, and superficial punctate
keratitis.®® However, these side effects have also been reported

to be persistent in a series where an unusually long regimen
cycle of 3 weeks was used. This retrospective review of 15
patients treated with adjuvant topical MMC 0.04% (four
times a day, for 3-week-long cycles) found that at a median
follow-up of 23.8 months, 12 of 15 patients (80%) had at
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least one complication that lasted at least 6 months, and 7 of
15 patients (47%) had at least two complications.® Of these
patients, 4 of 15 (27%) had limbal stem cell deficiency with
keratopathy that failed to resolve at a median of 39.9 months.
One institution advocates the use of adjuvant topical MMC
for intraepithelial neoplasia based upon the results of 40
patients with previously untreated tumors.> Treatment is
combined with adjunctive brachytherapy for deep invasion
at 3—4 weeks following surgical resection, which is used in
place of intraoperative cryotherapy and absolute alcohol.
Good local control was achieved with this treatment regi-
men at a median follow-up of 2.7 years, with only 6 of the
40 patients (15%) developing local recurrences.

Adjuvant therapy: radiotherapy

Use of brachytherapy as an adjuvant therapy for all lesions
following surgical excision, as well as for particular anatomi-
cal lesions, has been reported, although CM is not believed
to be particularly radiosensitive.' Local excision followed by
beta-ray irradiation (strontium-90/yttrium-90) or cryotherapy
has previously been recommended as the treatment of choice,
based upon a retrospective review of 81 cases of CM between
1960 and 1988.!" Tumor regression without recurrence was
achieved in 62 of 81 cases (77%), with 46 of the 81 patients
(57%) treated with either primary (12 of 81 patients [ 15%]) or
adjuvant brachytherapy (34 of 81 patients [42%]). Details of
the different treatment groups were not outlined in the study,
limiting the conclusions that can be drawn from their results.
A case series of 194 patients in the Netherlands also reported
significantly fewer local recurrences in patients treated with
excision and adjuvant strontium-90 brachytherapy than in
those treated with excision only (P = 0.008) or with excision
and cryotherapy (P = 0.038).!* Overall survival, however,
was not significantly altered. In a series of 40 previously
untreated CM tumors, invasive recurrence occurred in 5 of
21 patients (24%) who did not receive radiotherapy com-
pared with 1 of 19 patients (5%) who did, with this patient
developing a recurrence outside the irradiated field. Based
on these data, logrank analysis showed radiotherapy to
significantly lower the risk of local tumor recurrence at the
site of the primary tumor (P = 0.03).22 Similar results were
reported in a retrospective case series of 19 patients with
early-stage disease (T1a NO MO, as per the seventh edition
of the TNM staging classification®).2® All patients were
treated with conservative resection and adjuvant iodine-125
plaque brachytherapy, achieving good local control with no
local recurrences or metastatic disease observed at a mean
follow-up of 40.1 months.

Adjuvant brachytherapy is also effective in the manage-
ment of lesions at less surgically accessible sites. Good local
control has been reported for use in the management of
CM of the palpebral conjunctiva, the eyelid, or both (13 of
14 patients [93%] at a median follow-up of 45 months),*
as well as for lesions with scleral or corneoscleral involve-
ment (five of five patients [100%] at a mean follow-up of
23.4 months).?” Adjuvant radiotherapy reduces the incidence
of local recurrence and may allow for more conservative
resections with a reasonable side effect profile.

Proton radiotherapy has been used as an alternative to
exenteration in patients with complicated tumors.®® This
retrospective study examined 20 patients with recurrent and
or multifocal or unfavorably located tumors (mostly T2, as
per the sixth edition of the TNM staging classification®) that
were not eligible for brachytherapy. Of these, 6 of 20 patients
(30%) had recurrent disease, with two being outside the
irradiated field, 2 of 20 patients (10%) required exenteration,
6 of 20 patients (30%) had metastatic disease, and 4 of 20
patients (20%) died at the end of follow-up (median follow-
up of 34 months). Side effects included sicca syndrome
(19 of 20 patients [95%]), focal cataract (7 of 20 patients
[35%]), and local eyelash loss in all cases in which the lid
was irradiated. Extended statistical evaluation regarding the
safety and effectiveness of proton radiotherapy could not be
performed, as the sample size was small and follow-up was
limited; however, with further study, proton radiotherapy may
be an alternative treatment option in specific cases.

Adjuvant therapy: additional adjuvant techniques

Carbon dioxide laser has been reported to be useful as an
adjuvant therapy for large, thin, flat diffuse proliferative
lesions with minimal scarring and damage to surround-
ing ocular structures, although the evidence is limited.®
Recombinant interferon-alpha 2b (IFN-02b) has been used
successfully in the treatment of other cancers and is thought
to act via an indirect effect on immune regulation rather than
directly affecting the tumor.®” Two small interventional case
series using IFN-02b to treat melanocytic lesions have been
published: one a prospective, non-randomized study of nine
patients with histologically proven PAM with atypia or CM
and the other, a retrospective series of five patients with CM.
In both studies, all but one of the patients had prior initial
management of excisional or incisional biopsy and cautery
or cryotherapy, following which adjuvant topical recombinant
IFN-02b was used. All cases reported in the second study had
advanced disease with either extension onto the cornea (T2 NO
MO, as per the sixth edition of the TNM staging classifica-
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tion®) (n = 3) or forniceal, palpebral conjunctiva, or caruncle
involvement (T3 NO MO, as per the sixth edition of the TNM
staging classification®) (n = 2).” The treatment regimen was
different in each study. At a mean follow-up of 24.8 months®®
and 15 months®’ for the first and second studies, respectively,
both studies reported complete clinical regression in all but
one patient, with no systemic side effects. Local ocular side
effects were transient and reversible with cessation of treat-
ment. In the first series,*® patients had one cycle of treatment
for 6 weeks, compared with 3 months of treatment in the sec-
ond study.?’ In the first study,*® 5 patients required more than
one cycle to achieve regression, with one patient requiring
four cycles and further surgery for stable regression. Further
study is required to determine the most effective treatment
regimen. IFN-02b was shown to be effective for the treatment
of recurrent disease, for use as adjuvant therapy, and for use
in patients not able to tolerate MMC.

SLNB

The role of SLNB in the management of CM remains contro-
versial. The frequency of regional lymph node metastases is
reported to be between 26% and 40%, although not all meta-
static disease is preceded by regional lymph node metastases.
Two studies reported that 17 of 194 patients (8.7%)'® and 7 of
27 patients (26%)" presented with distant metastases without
prior or concurrent regional lymph node involvement (skipping
metastases). The idea that initial regional metastatic disease
is an indication of clinically undetectable systemic spread
has been expressed by some, with initial regional lymph node
metastases associated with a better prognosis than initial sys-
temic metastatic disease (30 months versus 8 months, respec-
tively; P =0.012).'° A few studies show supporting evidence
for the use of SLNB for tumors thicker than 2 mm,*!1-16:1821
as well as for tumors greater than 10 mm in diameter,'® with
increasing tumor diameter associated with a higher risk of
distant recurrence (P < 0.001).'* Another study reported that
systemic metastatic disease was statistically higher for tumors
thicker than 2 mm (28% versus 6% for = 2 and >2 mm,
respectively; P = 0.026) and for nonlimbal tumors 38% ver-
sus 7% for nonlimbal versus limbal tumors respectively, P =
0.00023.16 Thus, it is thought that for these patients, SLNB may
be of prognostic value, identifying micrometastatic disease in
regional lymph nodes and allowing for earlier treatment, and
hopefully improved survival outcomes.”’!

SLNB has also been shown to be useful in detecting
regional nodal disease not found on clinical examination
or preoperative imaging, including positron emission
tomography scans, decreasing the morbidity of prophylactic

neck dissections.”>” Furthermore, in patients with only
regional metastatic disease, survival of more than 15
years following local treatment has been reported.'® These
reported long survival times without detectable metastatic
disease provide support for a strategy of active clinical
search for regional metastases, with subsequent manage-
ment when detected.

A formal lymph node dissection is recommended if the
sentinel lymph node is positive,* with parotidectomy if the
parotid basin is involved.”™ A false negative rate of 4% has
been reported, with in transit metastases at the time of the
procedure and with histopathology techniques including
staining and serial sectioning thought to account for this.
Increased use of immunohistochemistry and polymerase
chain reaction may increase sensitivity.*

The relationship between tumor thickness and sen-
tinel lymph node status was examined in a study of
30 patients with conjunctival or eyelid melanoma who
underwent SLNB.” Of the patients with negative SLNB
(25 of 30 [83%]), the mean tumor thickness was 2.57 mm
(range, 0.62—12 mm) compared with a mean thickness of
4.86 mm (range, 2.0-7.2 mm) for patients with positive
SLNB (5 0f30[17%]) (P=0.055). Large multicenter trials
of patients with cutaneous melanoma and micrometastatic
disease at regional lymph nodes have shown a survival
benefit for lesions of intermediate thickness (1.2-3.5 mm)
compared with those whose regional disease was detected
by observation, with tumor thickness shown to be the best

Table 3 Summary of concepts in the current literature: conjun-
ctival melanoma (CM) classification, therapy, and management

Summary of concepts

e The seventh edition of the tumor node metastasis staging
classification®* more accurately reflects current knowledge of
prognostic factors, and it will hopefully serve to provide consistent
and comparable data collection for CM across centers

Surgical excision alone (ie, without adjuvant therapy) has been shown
to be less efficacious for CM, regardless of stage'*?**

e MMC may be useful as an alternative primary treatment for PAM with
atypia and, especially, superficial, diffuse, or multifocal disease®'
Subepithelial nests and nodular tumors have been noted to be MMC-

resistant®'?

Adjuvant radiotherapy reduces the incidence of local recurrence and
may allow for more conservative resections with a reasonable side
effect profile

e There are promising anecdotal data for the use of recombinant
interferon-alpha 2b as adjuvant therapy, compared with MMC

Sentinel lymph node biopsy may improve the detection of
micrometastatic disease in a select group of patients with tumor
thickness > 2 mm?!"'¢!82! and diameter > 10 mm,'® although overall
survival benefit is yet to be determined’

Abbreviations: MMC, mitomycin C; PAM, primary acquired melanosis.
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predictor of sentinel lymph node involvement in the set-
ting of cutaneous melanoma.” The similarities between
the biological behavior of cutaneous and CM suggests that
SLNB may be of prognostic benefit in a select group of
patients.”” However, there is still debate over the benefit
of SLNB in terms of overall survival’ and further study
is needed.

Complications of SLNB include possible injury to the
facial nerve, the theoretical risk of permanent discoloration
of periorbital and ocular structures from the injection of blue
dye, and radiation exposure to the lens and other intraocular
structures. However, lymph scintigraphy used in conjunc-
tion with SLNB is a safe procedure, with the radiation dose
widely used being much less than that used for lymphatic
mapping in other locations or that associated with cataract
formation or radiation retinopathy.®-?

Conclusion

The current CM classification, therapy, and management
issues outlined in this review are summarized in Table 3.
The management of CM has developed and progressed over
time because of concerted single-institution efforts to classify
tumors and to report their treatments, management, and out-
comes. The seventh edition of the TNM staging classification
more accurately reflects what is currently known of prognostic
factors than the sixth edition. It clarifies the terminology used
for CM, and will hopefully serve to provide consistent and
comparable data collection for CM across centers. In view of
the high risk of local recurrence with CM, there may be an
indication for the use of adjuvant therapy regardless of clini-
cal staging, or early in the course of management of selected
cases; however, further long-term multicenter studies are
required. The use of SLNB and standardized screening pro-
tocols for metastatic disease are not currently widely used in
clinical practice for CM, but this may have significant benefit
in a select group of patients. Prospective multicenter studies
with associated correlative research are required to improve
the overall management and outcome for CM patients.
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