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Abstract
Conjunctival melanoma is a rare disease which makes up approximately 5% of ocular melanomas. The lesion may occur de novo or
originate from a pre-existing nevus or primary acquired melanosis. Biomicroscopy is of paramount importance in diagnosis and follow-up
of the disease, while other diagnostic modalities serve as supplementary tools. Many clinical and histopathological risk factors have been
reported for prognosis. This review aims to address the clinical findings, differential diagnosis, diagnostic tools, prognostic factors, and
staging of this disease.
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Introduction
Primary melanoma of the eye can occur in four different
anatomical compartments of the globe: the orbit, eyelids,
conjunctiva, and uvea (subdivided as the iris, ciliary body,
and choroid). Conjunctival melanoma (CM) is considered an
ocular surface neoplasia and accounts for 1-7% of all ocular
melanomas, with an incidence rate nearly one-tenth of that of
uveal melanoma in whites.1 CM, which can arise from primary
acquired melanosis (PAM), from an existing conjunctival nevus,
or de novo, is derived from a malignant proliferation of
melanocytes of neural crest origin that normally reside in the
basal layer of the conjunctival epithelium.2
CM differs substantially in histopathology, genetic profile,
and management from other ocular melanomas and is handled
as a separate entity in clinical practice. Even so, in terms of
histopathogenesis, molecular biology, and biological behavior
such as distant metastatic pattern, CM lies biologically closer to

mucosal and cutaneous melanomas than does a uveal melanoma.3
The pattern of metastasis usually presents with spread to the
regional lymph nodes first in CM and cutaneous melanoma,
while uveal melanoma primarily tends to cause hematogenous
metastasis to the liver.4 Another common trait between CM and
cutaneous melanoma is that they are derived from melanocytes
of neural crest origin, which migrate toward epithelium, whereas
the melanocytes that form uveal melanoma cells migrate into
deep mesodermal tissue.
CM is a potentially sight- and life-threatening tumor if left
untreated, with a 10-year mortality rate up to 30%.4 Spread
of the uncontrolled disease can manifest as local recurrence,
involvement of distant conjunctiva, or distant metastasis through
regional lymph nodes via involvement of blood vessels or
lymphatics located in the substantia propria of the conjunctiva.1
All considered, CM requires appropriate management in line
with the recent advances in our understanding of this disease.
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Epidemiology
The current epidemiological data for CM shows an incidence
of 0.2-0.8 per million with a race predilection favoring nonHispanic whites, and even though it is a rare disease, there is
an upwards trend in incidence which is mostly attributed to
ultraviolet radiation exposure.5 It is a disease of middle-aged
individuals 55 to 65 years old, and is even rarer in childhood,
where less than 1 in 20 conjunctival tumors are malignant.
There is no proven sex predilection for CM. In large series of
conjunctival specimens in tertiary referral centers, CM constitutes
12-25% of all excised conjunctival tumors and 23-25% of all
excised melanocytic conjunctival lesions.6 Population-based
studies report a lower ratio, including a recent study from
Olmsted County, Minnesota reporting 6 melanoma cases out
of 504 patients with a conjunctival tumor.7 Table 1 shows the
incidences reported for CM in recent population-based studies
involving Caucasian populations in the Western world.3,7,8,9,10,11,12

with prominent vascularity should raise suspicion for CM.
Nearly one third of CMs can be multifocal.14 The most common
location for CM is the peribulbar conjunctiva near the limbus,
especially temporally.4 Benign tumors are rarely seen in the
extrabulbar conjunctiva (palpebral and forniceal conjunctiva)

Clinical Findings
CM clinically presents as an elevated macule, plaque, nodule,
or diffuse infiltration with varying pigmentation from light
brown to dark brown, and in rare cases as an amelanotic mass
(Figure 1). Recurrent lesions tend to be lighter compared to
primary CM.13 Any immobile, melanocytic conjunctival lesion

Figure 1. Anterior segment photography of various clinical presentations. A)
A limbal, vascularized melanotic mass later proved to be CM. Note the finely
vascularized amelanotic base and dilated conjunctival feeder vessels. B) A large
limbal CM surrounded by diffuse PAM, which suggests PAM as the origin. C)
Forniceal location of CM. D) CM involving the plica semilunaris and caruncle.

Table 1. Recent population-based studies of CM involving Caucasian populations in the Western World
Study group

Reported incidence rate

Details

Study population
(years)

Location

Isager et al.8

For men: 0.78 (CI 0.74 to 0.82),
for women: 0.65 (CI 0.61 to
0.68) per 100,000 person-years

Stable incidence for choroid, ciliary body and
conjunctival melanomas, M=F

1943-1997

Denmark

Larsen3

As high as 2.12 per 1,000,000
(CI 1.23 to 3.65)

Increasing incidence over time, M=F, epibulbar>
extrabulbar>caruncular, more frequent in sunexposed areas

1960-2012

Denmark

Dalvin et al.7

1.5 per 1,000,000
(CI 0.3 to 2.8)

Analysis of incidence over time was not possible due
to small number of patients, M=F

1980 -2015

Olmsted County,
Minnesota

Missotten et al.9

0.05 per 100,000

Similar to the previously reported incidence of
0.05/100,000 in the Netherlands

1950-2002

The Netherlands
(70% of CMs in the
Netherlands)

Tuomalaa et al.10

0.51 per 1,000,000

Age-adjusted incidence increased from 0.4 to 0.8
during the study period. Similar increase curve in
incidence of cutaneous melanoma.

1967-2000

Finland

Triay et al.11

In men: 0.74 per 1,000,000
In women: 0.45 per 1,000,000

Overall age-standardized incidence of CM showed a
sevenfold increase (from 0.08 cases/million to 0.56
cases/million)

1960-2005

Sweden

Ghazawi et al.12.

0.32 cases per 1,000,000 (0.35
and 0.29 per 1,000,000 for men
and women, respectively)

North to south gradient of increasing incidence is
consistent with literature for cutaneous melanoma.
Incidence was stable over the studied years.

1992-2010

Canada

CI: Confidence interval, M: Male, F: Female
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and caruncle, so any pigmented lesion in this area should raise
suspicion for CM.

Differential Diagnosis
The differential diagnosis of CM includes other melanocytic
lesions of the conjunctiva including conjunctival nevus,
congenital melanosis, primary or secondary acquired melanosis,
extraocular extension of uveal melanoma, metastatic CM of
cutaneous origin,15 pigmented squamous cell carcinoma or
papilloma, sebaceous carcinoma, and oncocytoma. A variety of
non-melanocytic entities such as Axenfeld nerve loop, pyogenic
granuloma, infected epithelial inclusion cyst, post-surgical
hematoma, mycosis, mascaroma, argyrosis, pinguecula, and
foreign body are the other entities that can mimic CM. In all
patients (including pediatric cases), older age, larger mean basal
diameter, thicker tumors, hemorrhage, and absence of cysts
favor CM rather than conjunctival nevus.6 The co-occurrence
of an intraocular tumor and a pigmented conjunctival lesion
with spared conjunctival epithelium should initially suggest
an extraocular extension of the intraocular tumor, because CM
only invades the globe in the most advanced cases unless there
is a facilitating wound such as previous sclerectomy or cataract
incision.16 Of the entities considered for differential diagnosis,
PAM is of particular clinical importance and will be addressed
separately below.

Primary Acquired Melanosis
PAM is considered the benign counterpart of CM and is the
precursor lesion in 25-75% of CMs, while nearly 50% of PAM
with atypia progress to CM.17 PAM usually presents as unilateral
patchy or diffuse superficial pigmentation of the epibulbar
conjunctiva with or without waxing and waning (Figure 2). The
rest of CM cases not associated with PAM arise from preexisting
nevi or de novo, with only 1% of conjunctival nevi found to
progress to CM after 7 years of follow-up.2,15 Additionally,
dysplastic nevus syndrome is another possible predisposing

Figure 2. Eversion of the lower eyelid reveals diffuse PAM, especially in the tarsal
conjunctiva. Note the additional limbal pigmentation.

condition for CM, although a risk prediction or prognostication
for CM or a direct link between the two diseases has yet to
be determined. Studies of time trends in CM incidence have
revealed that CM lesions have been detected at lower thicknesses
and diameters over time, which suggests earlier diagnosis, but
tumors as large as 40 mm in largest basal diameter and 15 mm
in thickness are still reported in large series.6
In general, CM presents nearly a decade later than PAM,
which correlates with the process of transformation into
melanoma. Similarly, patients with PAM without atypia were
found to be younger than those having PAM with atypia,
though a similar pattern of progression among the latter two
has yet to be determined in humans.17 The differentiation of
PAM with atypia and without atypia is based on histopathology
only; however, clinical clues favoring CM versus PAM have been
defined as: thickness more than 1 mm, lack of pigment, presence
of feeder or intrinsic vessels, cysts, hemorrhage, older age, and
tarsal location.6
The terminology for what is called PAM today has shifted over
time, initially from precancerous melanosis to benign acquired
melanosis, then to melanoma in situ,18 and today PAM represents
acquired melanosis with or without atypia.16,17 Some centers
have replaced the term PAM with conjunctival melanocytic
intraepithelial neoplasm (C-MIN) with an additional histological
grading system based on horizontal epithelial involvement,
vertical depth of melanocytic infiltration, and degree of cellular
atypia, where the lowest C-MIN score of 0 corresponds to
melanosis, 1 corresponds to “PAM with mild atypia”, 2 or 3
corresponds to “PAM with moderate atypia”, 4 corresponds to
“PAM with severe atypia”, and a score of 5 or more corresponds
to CM in situ.19 In both cases, either PAM or C-MIN, the lesions
are described clinically as flat, usually unilateral, patchy or
diffuse, unifocal or multifocal, noncystic melanocytic lesions of
the conjunctiva generally seen in Caucasians.
Based on current knowledge, it is now considered
overtreatment to perform orbital exenteration, whereas this
was once considered the main approach for these lesions.18 The
contemporary approach to PAM treatment lacks standardization
and consists of close observation, excision alone or combined
with cryotherapy, and topical chemotherapy with mitomycin C,
5-fluorouracil, or interferon-alpha-2-beta.19 Additional mapping
biopsies before commencing treatment may aid in determining
the need for brachytherapy in tumors with a high C-MIN score,
the extent of the disease (particularly in amelanotic disease),19
and the degree of atypia at different locations, as the lesion may
be multifocal. However, incisional or needle biopsies for CM
should be avoided because these procedures are associated with
tumor recurrence and iatrogenic seeding.1 Impression cytology
(IC) is also not recommended in melanocytic proliferations of
the conjunctiva.20 Our approach to PAM/C-MIN consists of
total excision where possible and several incisional biopsies
combined with topical 0.04% mitomycin C drops 4 times a day
for 2 weeks followed by a 2-week drop-free period, for at least
2 cycles, targeting residual or resistant areas in more extensive
cases. Extensive PAM or PAM with atypia should be approached
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with vigilance, as PAM with atypia has a 13% risk of conversion
to CM as opposed to 0% in PAM without atypia, and each
clock hour increase in the extent of the lesion increases the
likelihood of CM 1.7 times.21 Histologically, PAM with atypia
is considered to pose a higher risk of progression to melanoma
with increasing number of epithelioid melanocytes and when
there is intraepithelial pagetoid spread.16 Additionally, the risk
of progression to CM increases with increasing clinical extent
of PAM.21

Histopathology
Detecting the atypical melanocytes of CM can be challenging,
particularly when composed purely of small polyhedral cells.
The pathological diagnosis of CM is made when atypical
melanocytes are seen to invade the substantia propria, with loss
of maturation and loss of normal polarity.15 CM can be composed
of 4 different cell types in variable proportions: small polyhedral
cells, epithelioid cells, balloon cells, and spindle cells.17 Features
that favor melanoma rather than nevus histopathologically
are intraepithelial component of PAM with atypia displaying
pagetoid growth, intraepithelial radial extension beyond the
lateral edge of invasion of the substantia propria, inflammation
at the base of the lesion, mitotic activity, loss of normal polarity,
and production of tyrosinase at the base of the lesion.16 Invasion
of the substantia propria is required for definitive diagnosis of
CM; however, in both PAM and CM, atypical melanocytes can
show nesting in the epithelial junction and pagetoid spread
into the epithelium, where prominent atypical features such as
nuclear pleomorphism, prominent nucleoli, atypical mitoses, and
abundant cytoplasm favor CM.16

Diagnostic Tools
As for all conjunctival lesions raising suspicion for malignancy,
the gold standard for CM diagnosis relies on histopathology.22
However, there are some adjuvant diagnostic tools which aid in
differential diagnosis.
a) Slit-lamp Biomicroscopy Documentation and Follow-up
Photographic documentation of the conjunctival melanocytic
lesion should be carried out initially and at follow-up visits
together with clinical mapping, expression of extent in clock
minutes, and schematic drawing introduced by Damato et al.23
A thorough slit-lamp examination and documentation of the
following should be made at every visit: the eyelid skin, whole
conjunctival surfaces including palpebral conjunctiva with
eversion, forniceal conjunctiva, tarsal conjunctiva, caruncle, plica,
puncta, and all other visible portions of bulbar and nonbulbar
conjunctiva. Care should be taken to note corneal involvement,
if any. Adherence of the tumor to the underlying structures
should be tested using a cotton-tipped swab as it is both helpful
in differential diagnosis and surgical planning. The preferred
approach is to excise the lesion in total when CM is suspected;
however, serial photographic and schematic documentation is
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crucial when monitoring a PAM lesion since it is not possible to
clinically determine which PAM lesions will transform into CM.
b) Impression Cytology
There are few studies on IC of pigmented conjunctival
lesions, including CM.24,25 Of these, Paridaens et al.25 reported
74% agreement between IC and histopathology in a 24-patient
series including 9 cases of CM. Eight cases of CM were suitable
for IC evaluation, and in 7 out of 8 cases IC confirmed later
biopsy-proven CM, and 4 out of 7 cases of PAM with atypia were
diagnosed accurately with IC.25 Keijser et al.24 reported 85%
sensitivity, 78% specificity, 59% positive predictive value, and
93% negative predictive value for IC for conjunctival pigmented
lesions in a study of 294 smears and 157 histological samples
from 182 patients. They suggested prompt excision for grade 3
and 4 lesions in IC, but CM also developed within 6 months after
IC in 35% of grade 0 lesions (insufficient material for diagnosis),
6% of grade 1 lesions (normal conjunctival cells), and 7% of
grade 2 lesions (melanocytes with mild atypia).24 In the light of
these findings, because IC only evaluates superficial epithelial
cells, leaving out deeper lesion components, and morphological
changes could be induced in the samples with brush cytology, IC
is not recommended in the current or 8th edition of the American
Joint Committee on Cancer (AJCC) guideline.20
c) Dermoscopy
Dermoscopy is a method of in vivo microscopic visualization
of particularly pigmented skin lesions. Recently in a series of
dermoscopic visualizations of 147 conjunctival lesions, 8 were
CM with brown pigmentation, and the defined dermoscopic
pattern for these was irregularly distributed dots confluent in
a structureless pattern.26 In differentiation of CM from PAM,
PAM lesions in this series had a diffuse distribution of dots,
and as an indication of uninvolved episclera and sclera in the
pigmented conjunctival lesions, they observed and described a
“flag sign” of multiple epithelial folds of the pigmented lesion at
the edge of the lesion.26 Whether dermoscopy and digital surface
dermoscopy would be complementary imaging for slit-lamp
biomicroscopy remains controversial due to small sample sizes.
d) Pump-probe Microscopy
Pump-probe microscopy uses a two-colored pulse laser
source to distinguish between different types of melanins with
high spatial resolution. Wilson et al.27 demonstrated qualitative
and quantitative differentiation of melanin composition in
conjunctival nevi, PAM, and CM.27 The authors believed this
imaging method aided in the detection of recurrences and
evaluation of surgical margins by taking advantage of biological
and photochemical properties.27 Similarly, Robles et al.28 reported
92.3% and 97.5% sensitivity and specificity, respectively, in the
differentiation of invasive pigmented conjunctival lesions from
noninvasive counterparts with this method.28
e) Anterior Segment Optical Coherence Tomography
(AS-OCT)
Anterior segment optical coherence tomography is superior
to ultrasound biomicroscopy (UBM) imaging in terms of
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visualization of anterior chamber anatomy and imaging of the
anterior border of the lesion, but it fails to demonstrate posterior
layers of larger and pigmented tumors due to optical shadowing.
With high-resolution OCT, which has increased scan depth
and axial resolution, conjunctival nevi and CM are shown to
display intensely hyperreflective basal epithelial layers, and CM
is differentiated from nevi by the intense posterior shadowing
seen with most CMs.29
f) In vivo Confocal Microscopy (IVCM)
In vivo confocal microscopy is an anterior segment imaging
modality which utilizes near-infrared laser to collect the
reflection at the same point as the light source. Its use is limited
in CM since it provides no sense of depth or thickness, which is
crucial in management of the disease. In CM, IVCM can display
atypical, highly reflective cells with prominent nuclei and large
nucleoli, such as in extrascleral extension of uveal melanoma.
It can also be helpful to differentiate between PAM with and
without atypia, as PAM with atypia shows a large network of
dendritic cells and hyperreflective granules throughout the
epithelium, while these are confined to the basal layer in PAM
without atypia. As a diagnostic tool for CM, IVCM is reported
to have 100% sensitivity and 78% specificity for diagnosis of
conjunctival malignant tumors.30 With IVCM, the presence
of hyperreflective Langerhans cells mimicking malignant
melanocytes is considered the main cause for misdiagnosis of
malignant conjunctival tumors.30
g) Ultrasound Biomicroscopy (UBM)
The use of UBM in CM as a diagnostic tool involves
defining the extent and thickness of the disease, visualizing the
tumor margins, and ruling out intraocular invasion of CM or
extraocular extension of uveal melanoma. Even though UBM
provides better resolution of pigmented conjunctival lesions
with less optical shadowing and offers a larger field of view
compared to AS-OCT, the depth of penetration is still limited to
4-5 mm due to high-frequency transducers.
h) Photoacoustic Imaging
Photoacoustic imaging in vivo was recently described as a
noninvasive tool for CM detection and growth monitoring in
an animal model of CM in albino mice.31 The principle relies on
the photoacoustic signal intensity of melanin and the purpose is
to perform a photoacoustic tomography. The authors concluded
that the photoacoustic signal correlated well with total and
melanotic tumor volume.31 Still, this imaging method needs to
be further confirmed in different clinical settings in human eyes
with tumors of variable pigmentation and melanin content.
i) Metastatic Screening and Systemic Work-up
Upon clinical examination of CM, suspicion of deep invasion
of the sclera or intraocular, orbital, or sinus invasion should
prompt computer tomography (CT) or magnetic resonance
imaging (MRI).20 Anterior chamber angle invasion should
readily be examined with gonioscopy and UBM is helpful in
visualization of the anterior portion of the globe including the
ciliary body and most anterior part of the sclera. Bowman’s

membrane acts as a natural barrier against deeper invasion
of the cornea, so care should be taken to leave the membrane
intact during surgical excision. Invasion of the nasolacrimal
passage and any other surrounding tissue by CM is also possible
with pagetoid spread. Because the substantia propria of the
conjunctiva is loose connective tissue rich in blood vessels
and lymphatics, metastasis of CM can occur via lymphatic or
hematogenous routes. Primary sites for lymphatic metastasis are
regional draining lymph nodes of head and neck, including the
preauricular, posterior auricular, submandibular, and cervical
lymph nodes.32 Hematogenous dissemination can occur in
virtually any part of the body but the most common sites for
distant hematogenous metastasis are the lungs, brain, liver, and
bones.32,33 Distant metastases without involvement of regional
lymphatics are not uncommon.33 Accordingly, metastatic
follow-up with annual chest X-ray and cranial MRI can be
recommended in CM. The metastatic screening protocol of CM
consists of clinical evaluation of the head and neck lymph nodes,
liver function tests, liver ultrasound, chest X-ray, sentinel lymph
node biopsy for lesions >2 mm with ulceration, and questioning
nose bleeding, epiphora, change in smell sensation, and nasal
obstruction, all repeated semi-anually.34 The role of positron
emission tomography/computed tomography (PET/CT) has been
limited in CM. Currently it is not suggested as a preoperative
metastasis screening modality but rather a helpful tool in followup or restaging of selected patients.
j) Sentinel Lymph Node Biopsy (SLNB)
In CM, the concept of regional metastasis in draining lymph
nodes as a precursor of distant metastasis is partially invalidated
by the fact that distant metastasis can occur without any clinical
involvement of the lymph nodes.3,33 Still, the micrometastatic
state of the regional lymph nodes remains to be tested in these
cases. The estimated cumulative incidence of 10-year lymph
node metastasis in CM is between 11% and 28%, and 45% of
those who develop metastasis of CM have initial metastasis to
lymph nodes.32 The rationale of SLNB is detection of lymphatic
metastasis before it is clinically overt, assuming the patient will
benefit from lymph node excision in terms of survival. In 2008,
Tuomaala and Kivelä35 proposed a guideline to determine the
CMs deserving SLNB, in which they suggested performing
SLNB on tumors with >2 mm thickness and nonlimbal
location. Their suggestion was based on the evidence that the
cumulative incidence of initial or systemic metastasis of tumors
measuring no more than 2 mm in thickness was 5% at 10 years
and nearly 20% at 5 years for tumors with >2 mm thickness,
and the cumulative incidence of initial or systemic metastasis
of limbal tumors was less than 10% at 10 years and nearly 20%
for nonlimbal tumors at 5 years.35 They performed SLNB at the
time of excisional surgery.35 In 2015, Aziz et al.36 expanded the
high-risk clinical and pathological characteristics that warrant
SLNB to nonlimbal location, thickness >2 mm, ulceration
on pathology, and >1 mitotic figures. Histopathologically,
ulceration means the loss of epithelium over the tumor and is
shown to be related to both lymph node and distant metastases.
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Therefore, SLNB should also be considered in tumors showing
ulceration even when the thickness is <2 mm. Intraoperative
SLN assessment is recommended by some groups based on the
proposal of better visualization of lymph nodes intraoperatively,
but objected to by others to avoid a possible iatrogenic tumor
dissemination, or to allow time for detailed histopathological
evaluation for high-risk factors.36,37 When a positive SLN is
detected, neck dissection should be planned and depending
on the extent of the disease, adjuvant therapy in the form of
radiation treatment, chemotherapy, high-dose interferon, or
biochemotherapy may be offered.33 The positivity rate with
SLNB in CM is 11% to 16%, and the reported false-negativity
rate (i.e., the development of nodal metastasis during follow-up
despite exclusion of micrometastasis with SLNB) is as low as
8%. However, a consensus is lacking on the definition of falsenegativity in terms of duration of follow-up.37 A recent study
favoring SLNB was performed by Esmaeli et al.38 where 31 of
88 consecutive patients underwent SLNB and positive SLN was
significantly associated with worse disease-free survival. The
authors concluded that SLN positivity was a strong predictor
of prognosis and therefore SLNB is helpful in the classification
of high-risk patients and nomination of those who will receive
adjuvant treatment.38

Prognosis
To date, a large number of population-based or clinical
studies have reported local recurrence rates, 5-year and 10-year
survival rates, risk factors for local recurrence, and risk factors
for distant metastasis. These factors, described mostly in the last
decade, can be classified as clinical and histopathological.
a) Clinical
Local recurrence rates, mortality rates, and clinical factors
associated with disease prognosis are listed in Table 2.2,3,9,10,14,3
2,39,40,41,42,43,44,45,46
A recent publication of 70 patients associated
light iris color and low tumor pigmentation, and low tumor
pigmentation was found to be related to metastasis formation
and death in both uni- and multivariate analyses.47 Recurrence
was associated with low tumor pigmentation in multivariate
but not univariate analysis.47 This was confirmed by a larger
series of 444 CM patients, including 177 recurrent cases, in
which low primary tumor pigmentation was linked to higher
recurrence rate, recurrences with low pigmentation, and greater
risk of metastases and death; however, recurrences with low
pigmentation did not carry risk for increased metastases or
death.13
b) Histopathological
Histopathological criteria for CM associated with worse
prognosis and increased mortality are presence of tumorassociated lymphangiogenesis, lymphocytic infiltration of the
tumor, tumor thickness more than 2 mm, presence of surface
ulceration, increasing depth of invasion, absence of complete
surgical clearance, mitotic figure count >5/10 high-power fields,
pagetoid growth pattern, and absence of focal inflammation.17
Origin of the CM has no direct effect on prognosis but CM
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arising from PAM has a tendency to recur.17 The recurrence rate
after excision of PAM with tumor-free surgical margins has been
reported to be 26% in 5 years and 65% in 15 years.2
On a molecular level, chemokines and chemokine receptors
have been studied as potential trophic factors for metastatic spread
of several malignancies, including conjunctival melanoma.48
Immunoreactive scores for chemokine receptors CXCR4 and
CCR10 were shown to be related to progression of melanocytic
conjunctival lesions towards CM with significant differences in
nevi versus melanoma, and CXCR4 upregulation was found to
be related to metastatic potential of CM.48

Staging
In order to clinically and histopathologically classify
CM, a few decades ago the Clark-McGovern classification of
cutaneous melanoma was adapted with partial success and
certain limitations, mainly because the conjunctiva lacks a
papillary dermis, unlike skin, and vertical growth of the lesion
cannot be assessed properly. On a macroscopic level, the disease
can be classified as focal/nodular or diffuse/widespread. Unlike
CM without PAM, CM with PAM mostly exhibits other risk
factors for metastasis such as melanocytic atypia and palpebral
conjunctiva involvement; therefore, CM with and without PAM
should be classified separately.
The most recent AJCC tumor (T), node (N), metastasis (M)
classification system offers a classification for CM based on tumor
location and size (T), lymph node status (N), and presence of
metastasis (M) (Table 3).20 In this classification system, lower T
grades correlate with less extensive disease, and according to the
7th edition of the AJCC TNM classification, CM survival was
found to correlate with local recurrence, lymph node metastasis,
and death, with T1 tumors representing less risk than T2 and
T3 disease.49 The term Tis, standing for melanoma in situ, was
first introduced in the 7th edition, together with separation of
caruncular tumors from the rest of the nonbulbar locations, and
further modifications made in the latest 8th edition include
regarding Tis as a pathological diagnosis, reclassification of the
depth of substantia propria invasion with a threshold of 2 mm
in pathologic staging, and removal of biopsy criteria from the
N0 category.20 It is also advised that the term PAM should also
be used clinically and the underlying process, whether melanosis
or melanocytosis, together with the extent should be reported
pathologically.20
Validation of the 8th edition of the AJCC classification of
CM was conducted in a large-scale, multicenter international
study including 288 eyes of 288 patients. The study confirmed
higher mortality rates in cT2 and cT3 tumors than in cT1 as
well as higher mortality rates in pT2 and pT3 tumors compared
to pT1.50 Furthermore, tumor thickness, ulceration, and tumor
invasion but not caruncle or plica involvement were identified
as independent risk factors for mortality.50 Despite having a
large cohort for such a rare cancer, this study lacked subgroup
analysis and considered metastasis equivalent to mortality.

48%

2016

2015

2002

2012

2011

2005

2002

Larsen3

Sheng et al.39

Anastassiou
et al.40

Yousef and
Finger14

Shields et al.2

Missotten
et al.9

Tuomaala et
al.10

112 patients in
median 6.8 yearfollow-up (0.151.5)
62.6%
5-year cumulative
proportion of LR:
0.36

NA

33% in 1-5 years

49%

30%, 5-year
recurrence-free
survival: 58.3%

Reported local
recurrence
rates

Study group Year

NA

5- and 10-year rates:
19%, 25% for PAM
origin; 10%, 26%
for nevus origin;
35%, 49% for de
novo CM
21% regional
metastasis, 25%
distant metastasis
(mean 4.37 years)

19%

NA

45%, 5-year
metastasis-free
survival: 51.3%

NA

Reported rates
for metastasis

42 patients
median age: 61 (9-90) years

69 patients
median age: 60 (14-80) years
median follow-up: 67 (15-360)
months

53 patients
median follow-up: 37 (3-101)
months

139 patients
median age: 67 (14-100) years

Details

Melanoma-related 5- and
10-year mortalities: 0.20,
0.38

85 patients
median age: 60 (20-90) years

382 consecutive cases, 74% of
PAM, 7% of nevus, 19% de
novo origin
median age: 62 years
40% pre-treated
median follow-up: 52 months
Tumor-related survival at 194 patients
5, 10 and 15 years: 86.3%, median age: 58 years
72%, 67%
30% orbital exenteration rate

5- and 10-year rates: 5%,
9% for PAM origin; 0%,
9% for nevus origin; 17%,
35% for de novo CM

12% of disease related
causes, 2% of myocardial
infarction

24.6% died of diseaserelated causes, 5-year
tumor-related mortality:
32%

5-year overall survival:
65.5%

NA

Reported mortality
rates

• Non-limbal location (S)
• Increasing tumor thickness (S)
• Local recurrence (S)
• Increasing largest basal diameter (S)

• Increasing tumor thickness (RM,S)
• Increasing tumor diameter (RM)
• Non-epibulbar tumors (S)
• Multifocal tumor (S)

• Tumors arising de novo (M,S)
• Nodular tumor (M,S)
• Palpebral location (M)
• Orbital invasion (M)
• Fornix location (S)

• Higher T stage (M,S)
• Greater tumor thickness (M)
• Local resection (M,S)
• No adjuvant therapy (M,S)
• Increase in involved quadrants (M)
• Location: palpebral conjunctiva, caruncle, plica
or fornices (S)
• Invasion deeper than substantia propria (S)
• Incomplete excision (S)
• Tumor with a nodular component
• (Adjuvant therapy was not associated with
M or S)
• Thickness >0.5 mm (M)
• Invasion of orbit, eyelid or sinuses (M)
• CM rather than melanoma in situ (M)
• Tumor recurrence (M)
• Increasing clinical and pathological T stages
(M)

Unfavorable prognostic indicators for
survival (S) or metastasis (M)
(RM: Regional metastasis is used when
specified in the study)
• Extrabulbar location (S)
• Local invasion (M)
• T3 compared to T1 and T2 (M)
• Fewer melanoma-related deaths in T1
• Local recurrence (M,S)
• Incisional biopsy (M)
• No adjuvant treatment (M,S)
• Tumor thickness >2 mm (S), only in
univariate analysis

Table 2. Local recurrence, metastasis, and survival rates, prognostic factors of CM reported in the literature

• Non-limbal location predicted shorter
time to LR

• Non-epibulbar tumors
• Less LR with excision + adjuvant
radiotherapy
• (LR was not affected by skip metastasis)

NA

• Tumors involving >1 quadrant
• Thickness >0.5 mm
• Increasing clinical and pathological
T-stages
• Tumor multifocality
• Previously treated lesions

• Irregular pigmentation
• Incomplete excision
• Invasion deeper than substantia propria
• Epithelioid tumor cells

• Higher T-stage
• Greater tumor thickness
• Local resection
• No adjuvant therapy

• No adjuvant treatment
• T-stage was not associated with LR

Unfavorable prognostic
indicators for local recurrence
(LR)
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300

6 out of 40
developed
recurrence

Damato and
Coupland43

2019

Abt et al.46

NA

11.3% regional
metastasis

11.8% regional
metastasis, 20%
distant metastasis

NA

46 consecutive cases
Median age: 62 years
Median follow-up: 40 months

5- and 10-year survival
rates: 71.3%, 49.6%

5- and 10-year survival
rates: 82.9%, 69.3%

256 consecutive cases

11 patients died (4
56 CM patients (40 primary).
metastasis-related death, 7 Mean age: 61 (24-88) years
unrelated causes)
Median follow-up: 2.7 years for
primary tumors
10-year survival rate:
85 patients
62.5% based on all-cause Mean age: 55.1 years
mortality, 77.7% based on
melanoma-related death

Regional metastasis: 23%
16%, distant
metastasis: 20%

85 patients
Median time from RM to DM:
1 year
Median time from diagnosis to
metastasis: 2.6 years
Median time to RM: 2.3 years
Median time to DM: 3.4 years
Tumor-related death: 30% 70 tumors of 85 patients
5- and 10-year survival
Median age: 60 (20-90) years
probabilities: 83%, 67%

NA

• Non-limbal location
• Higher TNM grade
• Excision alone (without adjuvant
therapy)

• Medial tumors
• Treatment without radiotherapy
• Inadequate surgery

NA

• Shorter time to recurrence with:
• Absence of epithelioid cells
• Smaller mean diameter of 10 largest
nucleoli
• Increasing mitotic count
• More frequent recurrence when in
palpebral conjunctiva

NA

NA

• Non-epibulbar tumors (S)
NA
• Mixed cell type (S)
• Lymphatic invasion (S)
• Multifocality in epibulbar tumors (S)
• >4 mm thickness in non-epibulbar tumors (S)

• •Patient age >55 years (S)
• Higher TNM category (S)
• Non-limbal location (S)

• Inadequate surgery (S)

• Tumor thickness >2 mm (RM,S)
• Histologic ulceration (RM,S)
• Mitotic figure >1/mm (RM,S)
• Vascular invasion (S)
• Epithelioid cell type (S)
• Microsatellitosis (S)

• Non-limbal location (S)
• Recurrence (S)
• Increase in tumor thickness (S)

• Tumor thickness >2 mm (RM,DM)
• Non-limbal tumors (DM)
• (Initial RM had better survival than initial
DM)

Population-based retrospective • Older age (S)
study of 644 conjunctival
• Male sex (S)
melanoma cases
• T4 tumors (S)
Mean age at diagnosis: 62.1
• N1 tumors (S)
years
Mean follow-up: 6.4 years
Mean survival time: 77.2
months
NA: Not available, S: Survival, M: Metastasis, RM: Regional metastasis, DM: Distant metastasis, LR: Local recurrence, TNM: Tumor, node, metastasis

44.9% were
recurrence-free

1994

Paridaens et
al.45

NA

%52

Werschnik and 2002
Lommatzsch44

2009

10-year incidence
of RM: 11%, DM:
18%

20 patients (45% of
them had RM first)

36%
NA
5- and 10-year
cumulative
probabilities: 34%,
36%

NA

2007

Tuomaala et
al.41

NA

Esmaeli et al.42 2012

2004

Tuomaala and
Kivelä32

Table 2 contiuned
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Table 3. TNM definitions according to 8th American Joint Committee on Cancer (AJCC) Classification for CM.20
Clinical tumor category (c)

Clinical tumor criteria

TX

Primary tumor cannot be assessed

T0

No evidence of primary tumor

T1
T1a
T1b
T1c
T1d

Tumor of the bulbar conjunctiva
<1 quadrant
≥1 to <2 quadrants
≥2 to <3 quadrants
≥3 quadrants

T2
T2a
T2b
T2c
T2d

Tumor of the nonbulbar (forniceal, palpebral, tarsal) conjunctiva, and tumor involving the caruncle
Non-caruncular, and ≤1 quadrant of the non-bulbar conjunctiva involved
Non-caruncular, and >1 quadrant of the non-bulbar conjunctiva involved
Caruncular, and ≤1 quadrant of the non-bulbar conjunctiva involved
Caruncular, and >1 quadrant of the non-bulbar conjunctiva involved

T3
T3a
T3b
T3c
T3d

Tumor of any size with local invasion
Globe
Eyelid
Orbit
Nasolacrimal duct and/or lacrimal sac and/or paranasal sinuses

T4

Tumor of any size with invasion of the central nervous system

N category

N criteria

NX

Regional lymph nodes cannot be assessed

N0

No regional lymph node metastasis

N1

Regional lymph node metastasis

M category

M criteria

M0

No distant metastasis

M1

Distant metastasis

Pathological tumor category (p)

Pathological tumor kriteria

TX

Primary tumor cannot be assessed

T0

No evidence of primary tumor

Tis

Melanoma confined to conjunctival epithelium

T1
T1a
T1b

Tumor of the bulbar conjunctiva
Tumor of the bulbar conjunctiva with invasion of the substantia propria, not more than 2.0 mm in thickness
Tumor of the bulbar conjunctiva with invasion of the substantia propria, more than 2.0 mm in thickness

T2
T2a
T2b

Tumor of the non-bulbar (forniceal, palpebral, tarsal) conjunctiva. and tumor involving the caruncle
Tumor of the non-bulbar conjunctiva with invasion of the substantia propria, not more than 2.0 mm in thickness
Tumor of the non-bulbar conjunctiva with invasion of the substantia propria, more than 2.0 mm in thickness

T3
T3a
T3b
T3c
T3d

Tumor of any size with local invasion
Globe
Eyelid
Orbit
Nasolacrimal duct and/or lacrimal sac and/or paranasal sinuses

T4

Tumor of any size with invasion of the paranasal sinuses and/or central nervous system

Esmaeli51 further emphasized pathologic factors such as tumor
thickness and ulceration as prognostic predictors and suggested
incorporating these factors into the AJCC classification.
A detailed subgroup analysis of cumulative mortality between
pT1a, pT1b, pT2a, and pT2b was also recommended in order to
study the exact effect of tumor thickness on mortality.51 Other
authors have expanded the factors to be incorporated into future
AJCC classifications by adding positive SLNB as a prognostic

factor.36,49 Tumor thickness and histologic ulceration were
reported as the strongest predictors for nodal metastasis, distant
metastasis, and melanoma-related death, rather than bulbar
versus nonbulbar location and caruncular versus noncaruncular
location.38 This is in part due to the discrepancy between clinical
and pathological classification of T-categories, where Tis can
correspond to a broad range of clinical T-categories, T1, T2,
and even T3.38 This problem is overcome by excluding Tis from
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metastasis analyses, which made it possible to purely study the
effects of thickness and ulceration, as Tis lesions are not expected
to cause distant metastases or death.38 Overall, it is likely that
tumor thickness and ulceration will be more distinctively
incorporated in future AJCC classifications, similar to that of
cutaneous melanoma.

Conclusion
Even though CM is regarded as a rare entity, it can have
a severe impact on overall survival. Notably, the incidence
rates are reported to show an increasing trend in some series.
Biomicroscopy is indispensable in diagnosis, determination of
additional features, and follow-up of the disease, whereas other
imaging modalities can be used with their own limitations
as adjunct tools. Metastatic work-up and SLNB should be
conducted for the indications proposed in the literature. Staging
is still in progress as new prognostic factors are defined to
develop more precise indicators for overall survival.
Ethics
Peer-review: Externally peer reviewed.
Authorship Contributions
Surgical and Medical Practices: H.K., İ.K., Concept: H.K.,
İ.K., Design: İ.K., Data Collection or Processing: İ.K., Analysis
or Interpretation: İ.K., Literature Search: İ.K., Writing: H.K.,
İ.K.
Conflict of Interest: No conflict of interest was declared by
the authors.
Financial Disclosure: The authors declared that this study
received no financial support.

References
1.

Lim LA, Madigan MC, Conway RM. Conjunctival melanoma: a review of
conceptual and treatment advances. Clin Ophthalmol. 2013;6:521-531.
2. Shields CL, Markowitz JS, Belinsky I, Schwartzstein H, George NS, Lally SE,
Mashayekhi A, Shields JA. Conjunctival melanoma: outcomes based on tumor
origin in 382 consecutive cases. Ophthalmology. 2011;118:389-395.
3. Larsen AC. Conjunctival malignant melanoma in Denmark. Epidemiology,
treatment, and prognosis with special emphasis on tumorigenesis and genetic
profile. Acta Ophthalmol. 2016;94:1-27.
4. Seregard S. Conjunctival melanoma. Surv Ophthalmol. 1998;42:321-350.
5. Yu GP, Hu DN, McCormic S, Finger PT. Conjunctival melanoma: is it
increasing in the United States? Am J Ophthalmol. 2003;135:800-806.
6. Shields CL, Alset AE, Boal NS, Casey MG, Knapp AN, Sugarman JA,
Schoen MA, Gordon PS, Douglass AM, Sioufi K, Say EA, Shields JA.
Conjunctival tumors in 5002 cases. Comparative analysis of benign versus
malignant counterparts. The 2016 James D. Allen lecture. Am J Ophthalmol.
2017;173:106-133.
7. Dalvin LA, Salomão DR, Patel SV. Population-based incidence of conjunctival
tumours in Olmsted County, Minnesota. Br J Ophthalmol. 2018;102:17281734.
8. Isager P, Østerlind A, Engholm G, Heegaard S, Lindegaard J, Overgaard J,
Storm HH. Uveal and conjunctival malignant melanoma in Denmark, 194397: incidence and validation study. Ophthalmic Epidemiol. 2005;12:223-232.
9. Missotten GS, Keijser S, De Keizer RJ, De Wolff-Rouendaal D. Conjunctival
melanoma in the Netherlands: a nationwide study. Invest Ophthalmol Vis
Sci. 2005;46:75-82.
10. Tuomaala S, Eskelin S, Tarkkanen A, Kivelä T. Population-based assessment

302

11.

12.

13.

14.

15.
16.
17.
18.
19.
20.

21.

22.
23.
24.

25.

26.

27.

28.

29.

30.

31.

of clinical characteristics predicting outcome of conjunctival melanoma in
whites. Invest Ophthalmol Vis Sci. 2002;43:3399-3408.
Triay E, Bergman L, Nilsson B, All-Ericsson C, Seregard S. Time trends
in the incidence of conjunctival melanoma in Sweden. Br J Ophthalmol.
2009;93:1524-1528.
Ghazawi FM, Darwich R, Le M, Jfri A, Rahme E, Burnier JV, Sasseville
D, Burnier MN Jr, Litvinov IV. Incidence trends of conjunctival malignant
melanoma in Canada. Br J Ophthalmol. 2019;104:23-25.
Brouwer NJ, Marinkovic M, Luyten GPM, Shields CL, Jager MJ. Pigmentation
of conjunctival melanoma recurrences and outcome. Graefes Arch Clin Exp
Ophthalmol. 2019;257:1783-1788.
Yousef YA, Finger PT. Predictive value of the seventh edition American
Joint Committee on Cancer staging system for conjunctival melanoma. Arch
Ophthalmol. 2012;130:599-606.
Brownstein S. Malignant melanoma of the conjunctiva. Cancer Control.
2004;11:310-316.
Jakobiec FA, Folberg R, Iwamoto T. Clinicopathologic characteristics
of premalignant and malignant melanocytic lesions of the conjunctiva.
Ophthalmology. 1989;96:147-166.
Folberg R, McLean IW, Zimmerman LE. Malignant melanoma of the
conjunctiva. Hum Pathol. 1985;16:136-143.
Zimmerman LE. Criteria for management of melanosis. Arch Ophthalmol.
1966;76:307-308.
Kenawy N, Lake SL, Coupland SE, Damato BE. Conjunctival melanoma and
melanocytic intra-epithelial neoplasia. Eye (Lond). 2013;27:142-152.
Coupland SE, Barnhill R, Conway RM, Damato BE, Esmaeli B, Albert DM,
Auw-Hädrich C, Chévez-Barrios P, Grossniklaus HE, Heegaard S, Holbach
LM, Kivelä T, Pavlick AC, Pe’er C, Shields C, Singh AD, Wittekind CW,
Williams MD, Prieto VG, Finger PT. Conjunctival melanoma. In: Amin
MB, Edge SB, Greene FL, Byrd DR, Brookland RK, Washington MK,
Gershenwald JE, Compton CC, Hess KR, Sullivan DC, Jessup JM, Birerley
JD, Gaspar LE, Schilsky RL, Balch CM, Winchester DP, Asare EA, Madera
M, Gress DM, Meyer LR, eds. AJCC Cancer Staging Manual (8th ed).
Switzerland; Springer; 2017:795-803.
Shields JA, Shields CL, Mashayekhi A, Marr BP, Benavides R, Thangappan
A, Phan L, Eagle RC Jr. Primary acquired melanosis of the conjunctiva. Risks
for progression to melanoma in 311 eyes The 2006 Lorenz E Zimmerman
Lecture. Ophthalmology. 2008;115:511-519.
Kocaoglu FA. Biopsy in ocular oncology. Turk J Ophthalmol. 2014;44:49-54.
Damato B, Coupland SE. Clinical mapping of conjunctival melanomas. Br J
Ophthalmol. 2008;92:1545-1549.
Keijser S, van Luijk CM, Missotten GS, Veselic-Charvat M, de WolffRouendaal D, de Keizer RJ. Predictive value of exfoliative cytology in
pigmented conjunctival lesions. Acta Ophthalmol Scand. 2006;84:188-191.
Paridaens AD, McCartney AC, Curling OM, Lyons CJ, Hungerford
JL. Impression cytology of conjunctival melanosis and melanoma. Br J
Ophthalmol. 1992;76:198-201.
Cinotti E, La Rocca A, Labeille B, Grivet D, Tognetti L, Lambert V, Kaspi M,
Nami N, Fimiani M, Perrot JL, Rubegni P. Dermoscopy for the diagnosis of
conjunctival lesions. Dermatol Clin. 2018;36:439-449.
Wilson JW, Vajzovic L, Robles FE, Cummings TJ, Mruthyunjaya P, Warren
WS. Imaging microscopic pigment chemistry in conjunctival melanocytic
lesions using pump-probe laser microscopy. Invest Ophthalmol Vis Sci.
2013;54:6867-6876.
Robles FE, Wilson JW, Warren WS. Quantifying melanin spatial distribution
using pump-probe microscopy and a 2-D morphological autocorrelation
transformation for melanoma diagnosis. J Biomed Opt. 2013;18:120502.
Nanji AA, Sayyad FE, Galor A, Dubovy S, Karp CL. High-resolution optical
coherence tomography as an adjunctive tool in the diagnosis of corneal and
conjunctival pathology. Ocul Surf. 2015;13:226-235.
Cinotti E, Singer A, Labeille B, Grivet D, Rubegni P, Douchet C, Cambazard
F, Thuret G, Gain P, Perrot JL. Handheld in vivo reflectance confocal
microscopy for the diagnosis of eyelid margin and conjunctival tumors. JAMA
Ophthalmol. 2017;135:845-851.
Khattak S, Gupta N, Zhou X, Pires L, Wilson BC, Yucel YH. Non-invasive

Koç and Kıratlı. Conjunctival Melanoma: Clinical Features and Diagnosis

32.

33.

34.

35.
36.

37.

38.

39.

40.

41.

42.

dynamic assessment of conjunctival melanomas by photoacoustic imaging.
Exp Eye Res. 2019;179:157-167.
Tuomaala S, Kivelä T. Metastatic pattern and survival in disseminated
conjunctival melanoma: implications for sentinel lymph node biopsy.
Opthalmology. 2004;111:816-821.
Esmaeli B. Wang X. Youssef A, Gershenwald JE. Patterns of regional and
distant metastasis in patients with conjunctival melanoma: experience at a
cancer center over four decades. Ophthalmology. 2001;108:2101-2105.
Missotten GS, de Wolff-Rouendaal D, de Keizer RJ. Screening for conjunctival
melanoma metastasis: literature review. Bull Soc Belge Ophtalmol.
2007;306:23-30.
Tuomaala S, Kivelä T. Sentinel lymph node biopsy guidelines for conjunctival
melanoma. Melanoma Res. 2008;18:235.
Aziz HA, Gastman BR, Singh AD. Management of conjunctival melanoma:
critical assessment of sentinel lymph node biopsy. Ocul Oncol Pathol.
2015;1:266-273.
Cohen VML, Tsimpida M, Hungerford JL, Jan H, Cerio R, Moir G.
Prospective study of sentinel lymph node biopsy for conjunctival melanoma.
Br J Ophthalmol. 2013;97:1525-1529.
Esmaeli B, Rubin ML, Xu S, Goepfert RP, Curry JL, Prieto VG, Ning J,
Tetzlaff MT. Greater tumor thickness, ulceration, and positive sentinel
lymph node are associated with worse prognosis in patients with conjunctival
melanoma: implications for future AJCC classifications. Am J Surg Pathol.
2019;43:1701-1710.
Sheng X, Li S, Chi Z, Si L, Cui C, Mao L, Lian B, Tang B, Wang X, Yan X,
Kong Y, Dai J, Guo J. Prognostic factors for conjunctival melanoma: a study
in ethnic Chinese patients. Br J Ophthalmol. 2015;99:990-996.
Anastassiou G, Heiligenhaus A, Bechrakis N, Bader E, Bornfeld N, Steuhl KP.
Prognostic value of clinical and histopathological parameters in conjunctival
melanomas: a retrospective study. Br J Ophthalmol. 2002;86:163-167.
Tuomaala S, Toivonen P, Al-Jamal R, Kivelä T. Prognostic significance of
histopathology of primary conjunctival melanoma in Caucasians. Curr Eye
Res. 2007;32:939-952.
Esmaeli B, Roberts D, Ross M, Fellman M, Cruz H, Kim SK, Prieto VG.
Histologic features of conjunctival melanoma predictive of metastasis and

43.
44.
45.

46.

47.

48.

49.

50.

51.

death (an American Ophthalmological thesis). Trans Am Ophthalmol Soc.
2012;110:64-73.
Damato B, Coupland SE. An audit of conjunctival melanoma treatment in
Liverpool. Eye (Lond). 2009;23:801-809.
Werschnik C, Lommatzsch PK. Long-term follow-up of patients with
conjunctival melanoma. Am J Clin Oncol. 2002;25:248-255.
Paridaens AD, Minassian DC, McCartney AC, Hungerford JL. Prognostic
factors in primary malignant melanoma of the conjunctiva: a clinicopathological
study of 256 cases. Br J Ophthalmol. 1994;78:252-259.
Abt NB, Zhao J, Huang Y, Eghrari AO. Prognostic factors and survival for
malignant conjunctival melanoma and squamous cell carcinoma over four
decades. Am J Otolaryngol. 2019;40:577-582.
Brouwer NJ, Marinkovic M, Luyten GPM, Shields CL, Jager MJ. Lack of
tumour pigmentation in conjunctival melanoma is associated with light iris
colour and worse prognosis. Br J Ophthalmol. 2019;103:332-337.
van Ipenburg JA, de Waard NE, Naus NC, Jager MJ, Paridaens D, Verdijk
RM. Chemokine receptor expression pattern correlates to progression of
conjunctival melanocytic lesions. Invest Ophthalmol Vis Sci. 2019;60:29502957.
Shields CL, Kaliki S, Al-Dahmash S, Lally SE, Shields JA. American Joint
Committee on Cancer (AJCC) clinical classification predicts conjunctival
melanoma outcomes. Ophthalmic Plast Reconstr Surg. 2012;5:313-323.
Jain P, Finger PT, Damato B, Coupland SE, Heimann H, Kenawy N, Brouwer
NJ, Marinkovic M, Van Duinen SG, Caujolle JP, Maschi C, Seregard S, Pelayes
D, Folgar M, Yousef YA, Krema H, Gallie B, Calle-Vasquez A; American
Joint Committee on Cancer Ophthalmic Oncology Task Force. Multicenter,
international assessment of the eighth edition of the American Joint
Committee on Cancer Cancer Staging Manual for conjunctival melanoma.
JAMA Ophthalmol. 2019;137:905-911.
Esmaeli B. Inclusion of histologic ulceration and tumor thickness in future
American Joint Committee on Cancer T category definitions for conjunctival
melanoma. JAMA Ophthalmol. 2019;137:912-913.

303

