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Abstract

Conjunctival melanoma is a rare but life-threatening malignancy that arises from melanocytes in the basal layer of the conjunctival membrane. It
only accounts for 2% of ocular melanomas. Its genetic makeup is distinct from uveal melanoma. It has more similarities to cutaneous melanoma
in both patterns of spread and genetics. It predominantly affects Caucasians and the elderly. It arises most commonly from primary acquired
melanosis but can also arise from a pre-existing conjunctival naevus or de novo. This review aims to outline the predisposing conditions,
epidemiology, survival, histology, genetics, and current therapy for practising pathologists who may have limited experience with this tumour

type.
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Abbreviations: AJCC: American Joint Committee on Cancer; ATRX: Alpha-Thalassemia/Mental Retardation, X-linked; BRAF: B-Raf Proto-
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Introduction

Molecular investigations show that CM shares more traits with
skin or other mucosal melanomas rather than uveal melanoma [3].
It is a hybrid of both skin and mucosal melanomas [3]. CM occurs

Conjunctival melanocytic lesions including conjunctival
melanoma (CM) are rare. Most general pathologists will be
unfamiliar with the clinical terminology and histopathologic
features of this neoplasm as it accounts for a very small percentage
of all surfaces exposed melanoma and for a very small percentage
of peri-ocular melanoma. CM accounts for 2% of all eye tumours
and 5% of melanomas arising in the periocular region [1]. Most of
the latter are uveal melanomas originating inside the eyeball and
have a completely different genetic basis, metastatic pathway, and

most commonly on the eyeball, but malignant tumours may arise
in the palpebral (inner lining of eyelid) and forniceal (junction
of palpebral eyelid and eyeball) conjunctiva and the caruncle
(specialized skin at most medial aspect of eyelids) [2]. CM hasa 10
year mortality rate of approximately 30%. Metastatic disease may
respond to check point inhibitors or targeted molecular therapies
which have proven successful in halting progression of cutaneous

survival to CM. CM will first spread to the regional lymph nodes
melanoma.

rather than to the liver which is typical of uveal melanoma [2].
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Epidemiology

CM is typically more common in Caucasians than other races.
A US study undertaken by Hu (2008) [4] us-ing an US surveillance,
epidemiology, and end results (SEER) database found that the
rate for black indi-viduals was three times lower than for whites.
The overall crude incidence rate was 0.53 per 1-million-person
years in that study. According to another SEER database analysis,
the incidence of cases increased by 101% over a 27-year period,
between 1973 and 1999 and an increase of 295% in white males
older than 60 [5]. Isager (2005) [6] summarised 14 incidence
studies, mostly single country/region studies, which varied from
0.1 to 0.9 per 1-million-person years encompassing different
periods and geographic sites. The age-adjusted incidence of CM
rose by sevenfold from 1960 to 2005 in Sweden [7] and increased
twofold between 1967 and 2000 in Finland [8]. This reported
incidence rise over the past few decades, in parallel with the rise of
cutaneous melanoma, possibly indicates an association between
CM and ultravio-let (UV) exposure [7,8]. Studies on survival from
Sweden and Denmark show a relatively stable 5- and 10-year
survival [9]. Isiger [10] showed 5- and 10-year survival of 88%
and 76% respectively. Kujala [11] reported a 10-year melanoma
related survival of 61%.

Presentation

CM most commonly presents as a variably pigmented
vascularised, macule, plaque, or mass at any site of the conjunctiva.
The risk factors for CM are not entirely established [12] but
there are two well estab-lished pre-existing conditions, primary
acquired melanosis (PAM), and naevi. Approximately 7% arise in
association with a pre-existing naevus, 19% arise de novo, and
74% of CM are preceded by PAM [13]. Ex-amples of these can be
seen in Figures 1 & 2, and Figures 4-7 respectively. The largest
detailed follow up studies of PAM [14] and conjunctival naevi [15]
are both from the Shields group in Philadelphia. PAM accounted
for 21% of melanocytic lesions in their ocular oncology service.
They believe that the occur-rence in the general population may be
higher than generally appreciated because many patches are small
and do not come to clinical attention. Evidence for this hypothesis
was provided by a prospective study of all patients over the age
of 10 attending a corneal clinic for unrelated conditions by Gloor
and Alexander [16]. They found PAM in 36% of adult Caucasians.

f1234567

In a detailed retrospective series of 113 patients with at
least 3 years of follow up [14], Shields group characterised the
lesions and identified factors associated with progression. PAM
was de-fined clinically “as one or more patches of acquired
asymmetric flat, discrete non cystic conjunctival or corneal brown
pigmentation of at least Imm in diameter that lacks the typical
features of localized naevus or racial melanosis” [14].
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The mean patient age was 56 years (15-90 years). 62% were
female, 96% Caucasian but of note only 4% of the population of
patients in the study were non-Caucasian. A bulbar or eyeball
location was seen in 91%, limbal (corneal - conjunctival interface)
in 55% and cornea 23%, whereas forniceal (13%), palpebral
(12%) and caruncle (11%) were less common. The mean size was
3 clock hours. 194 (62%) were initially monitored by observation
based on size (median 4mm). 107 (34%) were treated by
incisional or excisional biopsy and cryotherapy. Of the patients
treated by observation, PAM enlargement occurred in 16% and
progression to melanoma in 5% within a mean of 56 months. Of
those managed by biopsy and cryotherapy, PAM recurrence was
detected in 27% and progression to melanoma in 3% with a mean
interval of 39 months. Histologic evaluation for those treated by
biopsy, showed that when a diagnosis of PAM with no atypia was
made, there was a recurrence rate of 11%. A 26% rate for PAM
with mild atypia, and 50% recurrence for PAM with severe atypia.
Significantly, there were no cases of progression to melanoma in
patients with no or mild atypia. Melanoma occurred in 13% of
cases of PAM with severe atypia.

The extent of PAM in clock hours was shown to be the most
important factor in progression to melanoma at 15 years assessed
by Kaplan-Meier estimates (21%) in the group monitored by
observation only. The group treated by biopsy and cryotherapy
had a 15-year estimated progression rate of 11% suggesting that
excision may be curative in many cases. The Shields study [14]
documents the slow but potentially malignant evolution of PAM
to melanoma and highlights the importance of the diameter of the
lesion in the initial assessment of risk.

The Shields group (2004) also followed a large group of
conjunctival naevi patients over a 28-year time span [15]. They
had 410 patients with conjunctival naevi referred to their practice.
Only 3 patients devel-oped malignant melanoma from a pre-
existing compound naevus in two cases and a blue naevus in one
case. Figure 3 shows an example of blue naevus. They commented
that this rate of transformation (0.7%) probably overstated the
number of cases as they are a tertiary referral centre. Nooregaard
[17] found that melanomas originated from a naevus in 16%, PAM
in 36% and de novo in 48%. These figures from Denmark suggest
a higher rate of conversion than the Shields study [14].

Teaching Point: PAM with no or with mild atypia is unlikely
to progress to melanoma however PAM with severe atypia is at
high risk of progression to melanoma. The risk increases when
the size is >4mm.

Clinical diagnosis of melanoma

Any adult patient with a pigmented lesion on the ocular
surface can be suspected of having either CM or naevus. CM
patients present, on average, in the 5th decade with an age range
of 11-89 years although it is very rare in childhood [9,18].
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Risk factors for progression summarised in a 2021 study
include older age, history of prior conjunctival surgery and an
advanced American Joint Committee on Cancer (A]JCC) category
[19]. The differential diag-nosis of any adult patient includes
a benign naevus, PAM, metastatic melanoma of other sites,
other be-nign and malignant tumours containing pigment.
Once clinically assessed and considered suspicious, the patient
has a slit lamp examination, examining the whole conjunctival
surface, with eversion of the upper eyelid and tarsus. They will
also undergo a dilated fundus examination. A complete physical
examination with the preauricular, postauricular, parotid, sub-
mandibular and cervical lymph nodes palpation is performed.

Slit lamp photography is used to record any modifications to
the conjunctival surface. Anterior segment optical coherence
tomography enhances diag-nostic accuracy and can assist in
planning surgery [12,20,21].

Technical management of conjunctival histopathology
samples

The histologic sample should be placed on a paper mount,
to avoid disruption of its morphology, such as the occurrence
of scrolling, which may interfere with the diagnosis. If oriented
the sample can be “differentially inked” and “bread loafed” and
submitted in its entirety and individual margins can be assessed.

e N
Figure 1a: Photo shows a conjunctival naevus adjacent to the iris, patient aged 38.
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Histology is a scoring system that evaluates melano-cytic growth pattern,

Naevi are benign melanocytic proliferations which on
histology can be junctional, stromal, or combined. See Figure
1la & 1b as an example of a junctional naevus. The melanocytes
are small, with little cytologic atypia and are associated with
cystic inclusions of epithelium. Maturation is seen in stromal
lesions [22]. PAM with mild atypia, example in Figure 5a and 5b,
shows melanocytic hyperplasia with increased nu-clear size and
irregularity of cells. There may be dispersed pigment in more
superficial layers of the epithelium [22]. Increasing degrees of
PAM show melanocytic cells throughout the full thickness of the
epithelium [22]. Figures 6a-b and Figures 7a-d show PAM with
severe atypia and malignant melanoma.

The CMIN (conjunctival melanocytic intraepithelial neoplasia)
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degreeofcellularatypiaand mitoticfigures. The extentofhorizontal
and vertical epithelial melanocytic spread is assessed. The
advantages of this scoring system are that there is a repro-ducible
basis for the diagnosis of PAM with severe atypia/melanoma in
situ. However, in the case of very thick epithelium, which is often
the case, vertical growth patterns cannot be considered [23]. The
term in-traepithelial melanocyte proliferation with atypia has
also been proposed instead of PAM [24]. In WHO Classification of
Tumours of the Eye (2018) [25] it is proposed to grade melanosis
as low/high grade C-MIL (conjunctival melanocytic intraepithelial
lesions). The scoring system lacks the simplicity for pathologists
and widespread recognition by clinicians of the more traditional
PAM or CMIN terminology clinically [26]. The classifications for
PAM are summarised in Table 1 below.
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Figure 1b: Histology of junctional conjunctival naevus taken at 200x. Photo shows junctional nests of bland cells. The cells surround a
cystic epithelial inclusion which is a benign feature.

Figure 2a: Patient aged 55, presented with conjunctival melanoma located in the bulbar limbal region arising de novo. Treated with an
excisional biopsy.

- v 1ot e G P

Figure 2b: Conjunctival malignant melanoma taken at 400x. There is cellular pleomorphism and irregular sized nuclei with vesicular
chromatin and eosinophilic cytoplasm.
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Figure 3: Histology shows atypical junctional proliferation of melanocytes in the basal layer of epithelium in association with a blue nevus
characterised by heavily pigmented spindle cells in stroma.
N J
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Figure 4: Primary acquired melanosis without atypia affecting the conjunctiva.
\ J

Melanoma in situ junctional nests [27]. When invasion through the basement

. . . o . . membrane occurs, this is invasive malignant melanoma. There are
CM in situ is characterised by an intraepithelial proliferation

of atypical melanocytes throughout all layers of the conjunctival
epithelium (in situ component), often with confluent and irregular

four cell types seen in invasive melanoma: small polyhedral cells,
large round epithelioid cells, balloon cells, and spindle cells [28-
30].
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Figure 5a: Photo showing patient aged 54 with bulbar tan flat area of pigmentation abutting the limbus. Histology showed PAM with mild
- moderate atypia.

Yength - 0.03mm
Slops : 0.00

Figure 5b: There is a proliferation of pigmented mildly atypical melanocytic cells in the basal layers of the epithelium. There is translocation
of melanin pigment to the upper layers of the epithelium and adjacent to goblet cells.
\ J

An association has been found between epithelioid cell type and vertical extension of the process, inflammation adjacent to
and an increased morbidity [23]. The number of atypical mitotic  the basal layer of the lesion, and in-filtration into the sclera or
figures is variable: >1/mm2 is a poor prognostic factor. Diagnostic ~ cornea [12,30]. The finding of intralesional cystic invaginations of
features which are helpful include pagetoid spread of atypical cells  epithelium is a reassuring feature as this is only seen in benign
in the epithelium, confluent nests, atypical melanocytes, radial nevi.
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~
Figure 6a: Multifocal primary acquired melanosis with severe atypia/in situ and malignant melanoma. Pigmented area seen at limbus and
on the iris with big feeder vessels and seeding over the cornea.
J
~
Figure 6b: Histology photos of PAM with severe atypia taken at 400x.
J
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Figure 7a: Patient aged 88, has a long history of extensive primary acquired melanosis and developed malignant melanoma in situ and
invasive melanoma in the left eye for which he had multiple treatments for since 1989 including excision, cryotherapy and Mitomycin drops.
These photographs are taken prior to an exenteration. This photo was taken in 2019 and shows extensive pigmentation.

Figure 7b 1-3: Photographs were taken two years later in 2021. This patient had shown an interval increase in the extensive primary
acquired melanosis affecting the conjunctiva, extending to the eyelid margin.

Immunohistochemical assays detecting Melan-A, S-100, and  are all useful adjuncts [33-35]. None of them are prognostic. In
HMB-45 may be helpful in identifying infil-trating cells in the contrast to cutaneous melanoma where proliferation loss of p16
sometimes-heavy band like inflammatory infiltrate associated or expression of the stem cell marker BMI have been shown to be
with CM [29,31]. Bcl-2 and HSP90 over expression, sox10 and prognostic, there are no similar studies in CM [36,37].

PRAME overexpression [32],Ki67 score,and loss of p16 expression
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Figure 7c: Final photo was from a year later in 2022. It shows irregular nodular variegated pigmentation on bulbar conjunctiva and eye lid
skin.
N J

4 N\

Figure 7d: Histology of this patient taken at 200x shows malignant melanoma. Atypical cells in conjunctiva and stroma - in situ and invasive

melanoma.
N J
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Table 1: Table summarising primary acquired melanosis classifications based on severity. PAM Definition [11].

PAM without atypia

pigmentation of the conjunctival epithelium with or without benign melanocytic
hyperplasia

PAM with mild atypia

atypical melanocytes confined to single basal layer of the epithelium

PAM with severe atypia

atypical melanocytic hyperplasia that extends into the more superficial non-basal
portion of the epithelium in a pagetoid fashion and or contained epithelioid cells

Numeric scoring system: CMIN

- Conjunctival melanocytic intraepithelial neoplasia [23]

CMIN 1 benign melanosis or PAM without atypia
CMIN 2 PAM with mild atypia
CMIN 3 PAM with moderate atypia
CMIN 4 PAM with severe atypia
CMIN 5-10 Equates to melanoma is situ

WHO Classification of Tumours of the Eye

- Conjunctival melanocytic intraepithelial lesions [25]

Low grade C-MIL

PAM with mild atypia (CMIN 2-4)

High grade C-MIL

PAM with moderate to severe atypia (CMIN5-10)

Histopathological staging using the tumour, node, metastasis
(TNM) staging system of 8th edition of the AJCC staging manual
[26] is based both on the thickness of the tumour and on location.
Bulbar melanoma is categorised as pT1 if <0.2 mm in thickness
and pT2 if it's over 0.2 mm in thickness. It is pT3 if there is local
invasion of globe, eyelid or orbit, nasolacrimal duct, or sinuses. By
contrast non bulbar are pT2 a or b depending on thickness of less
than 0.2 mm or greater than 0.2mm in thickness [29,38]. Mapping
biopsies may be performed because CM is multifocal in 30% of
cases and melanoma in situ in discontinuity with the main tumour
has a higher rate of recurrence, possibly because it represents a
field change [39]. Other adverse pathologic prognostic factors
include ulceration, mitoses >1/mmz2, lymphatic invasion and a
heavy associated inflammatory infiltrate. Location is important.
Whilst >90% are located on lateral bulbar conjunctiva, those
located in the fornix, caruncle or eye lid margin have a worse
prognosis.

Teaching Point: Cystic inclusions of the epithelium are a
benign feature which are seen in nevi. Examination of the peri
lesional melanoma may show PAM.

CM spreads locally on the ocular surface including on
the cornea. It can also spread directly into the globe or orbit,
nasolacrimal system, and sinuses [40,41]. It can metastasise
through lymphatic and hematogenous spread. It usually spreads
first through lymphatic drainage [42]. Nasal conjunctival tumours
spread to the submandibular lymph nodes [43]. Tumours located
elsewhere on the conjunctiva generally spread to the pre-auricular
and deep cervical lymph nodes [43]. Sentinel lymph node excision
is not performed as a routine [44].

Anastasios [39], Heindl [45], and Aziz [46] have proposed
a clinical management algorithm suggesting consideration of
sentinel lymph node biopsy based on if two or more of four high
risk factors: non - limbal location, >2mm thickness, ulceration
and >1 mitosis per mm2 on histology [46]. In a 2019 meta-

analysis of sentinel lymph node in the management of CM, the
authors concluded that although there could be potential benefit,
at present there is not enough evidence to support sentinel lymph
node biopsy as a mandatory part of CM management [47]. Most
tumours are excised and there is no tumour bed for assessment. In
analogy to skinmelanoma CM may show angiotropic dissemination
which appears responsible for microscopic satellite and in transit
metastases. Angiotropic dissemination means extravascular
migration of melanoma cells along vascular channels [48]. The
common sites of distant me-tastasis are the lungs, the brain, the
liver, the skin, and the gastrointestinal tract [41,49].

Surgical management

For resectable CM, total surgical excision is preferred with a
“tumour-free” margin of around 2-4 mm, along with supplemental
cryotherapy to the lesional margins and if there is corneal
involvement, alcohol corneal epitheliectomy is used [12,40,49].
These additional treatments are done in order to eliminate any
tumour cells which have not been detected clinically and that
could reside on the edge resection [49]. Cryotherapy is applied
on the margins of the resection. The conjunctiva is raised to
prevent scleral damage [12,21,50]. Alcohol epitheliectomy allows
for eradication of corneal epithelial tumour that may be involved
[49]. The Bowman layer of the cornea (found just beneath corneal
epithelial basement membrane) must stay intact given its role as a
natural barrier against deep tumour invasion. A dry surgical field
is used to prevent tumour cells spreading [12].

Effective treatment of conjunctival melanomas is complicated
by a high rate of local recurrence. In addition to surgical excision,
adjuvant therapy such as brachytherapy, cryotherapy and topical
chemotherapeutic or immunotherapeutic agents like Mitomycin
C or interferon alpha-2-beta may be used for local control
[12, 20,50]. When total surgical removal cannot remove all
macroscopic tumours, incisional biopsy is cautiously advised [51].
When performing an incisional biopsy, the high risk of tumour
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spread should be considered. A “no touch” technique is the use
of new instruments at each step of the procedure, it is advised to
avoid tumour seeding [12,38,40,51].

Itis the belief of some surgeons that the excision of the lamellar
sclera causes an increased chance of melanoma recurrence with
a chance of intraocular infiltration and leave the patient with
scarring, and thus should be avoided [50]. The excision is closed
by applying conjunctival rotational flaps, mucous membrane
graft from the contralateral eye, the buccal membrane or by
amniotic membrane transplantation. The benefits of an amniotic
membrane allograft are its high immunological tolerance [52],
and its ability to cover exposed sclera [31]. Established CM cases
should be referred to an oncologist and monitored every year to
detect any possible metastasis. It has been stated by Grimes et al,
(2020) that the “Guidelines for the treatment of local conjunctival
melanoma are well-established, but there are no standard
efficacious therapies for metastatic disease” [53]. Assessment
should include an ophthalmological examination and a physical
examination paying special attention to the head and neck lymph
nodes. Itis also advisable to carry out an annual chest radiography;,
liver ultrasound scans, liver function tests, brain MRI and ab-
dominal/chest CT scan. Due to likelihood of acquiring cutaneous
melanoma and dysplastic nevi, it is ad-visable to carry out routine
dermatological examinations [38].

Prognosis - Genetics and molecular therapy

CM and uveal melanomas have a different molecular profile.
In contrast to uveal melanoma, CM frequently have a high
tumour mutational burden. CM mostly occurring on actinic
damaged conjunctiva is analogous to lentigo malignant melanoma
demonstrates an ultraviolet light-related damage signature
representing a high number of somatic mutations due to cytosine
to thymidine transitions which is not observed in mucosal or uveal
melanoma [54]. In addition, GNAQ and GNA11 mutations, most
frequently found in uveal melanoma are very rarely observed in
CM [6]. In contrast, CM are similar to cutaneous melanoma and
frequently show mutations in MAPK/ERK pathway and the PI3K/
AKT pathways [53]. Most frequent driver mutations are NFI,
BRAF or NRAS mutations [3,9]. Rossi et al. [55] demonstrated
50% of tumours have BRAF, 30% have NF1, and 20% have NRAS
mutations. Griewank et al. (2013) found that of 78 pa-tients with
CM BRAF V600E mutations occurred in 27% of tumour et al.
(RAS mutations in 18% [3]. Multiplex ligation-dependant probe
amplification (MLPA) has allowed for the BRAF V600E mutation
to be detected in 50% of primary and metastatic conjunctival
melanomas [3]. BRAF encodes a serine/threonine kinase in the
mitogen-activated protein kinase (MAPK) pathway. Activating
mutations in the BRAF gene result in continuous downstream
activation of the MAPK cascade including mitogen-activated
extracellu-lar signal related kinase (MEK), leading to uncontrolled
cell proliferation [29].
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NRASisan oncogene in the Ras family. It encodes for the GTPase
which once mutated, activates a signal transduction pathway that
deregulates cell division [12]. As in cutaneous melanomas, the
BRAF and NRAS mutations are mutually exclusive. NFI mutations
can occur in association with BRAF and NRAS. NF1 is a tumour
suppressor gene that has a domain that deactivates Ras proteins.
This in turn, decreases the downstream activation of MAPK in
wild-type cells [56]. A mutated NF1 gene was found in 33% of
conjunctival melanomas according to a recent study comprised of
63 tumours [57]. Mucosal melanomas carry NF1 mutations at an
estimated rate of 8-18% [58,59]. 12-25% cutaneous melanoma
tumours have NF1 mutations [60]. An ATRX mutation (25%) often
co-occurs with an NF1 mutation [61].

In contrast to mucosal and acral cutaneous melanoma which
often show a c-KIT mutation, c-KIT mutation has been found only
in 2.2.-7% of CM. CM with ¢-KIT mutations have been found to
have an association with older age of onset [62]. The c-KIT gene
encodes CD117, which is a receptor tyrosine kinase that plays
a role in the growth and survival of melanomas. Conjunctival
melanomas share characteristic copy number alterations and
chromosomal aberrations with cutaneous melanoma. Of 30 CM
tumours, gains were found in 1q, 3p, 7, and 17q while losses
were found in 9p, 10, 11, 12q, and 16q [3]. These alterations are
common in cutaneous and mucosal melanoma [3].

Both CM and cutaneous melanoma may have TERT promotor
mutations which have been associated with worse prognosis
[63]. Different ethnic groups appear to have distinct pathways
in tumorigenesis. This hypothesis has been supported by a study
conducted on 53 Chinese conjunctival melanoma patients in
which 11% had KIT mutations and the prevalence of the BRAF
mutation was only at 8%, which is very low compared to other
studies [63]. There are many other genetic alterations that been
associated with con-junctival melanoma in small scale studies,
but BRAF, NRAS and NF1 are the main genetic alterations to note
when associated with targeted therapies.

Molecular targeted therapies

Immunotherapy and molecular targeted therapies are
nowadays the gold standard for unresectable or metastatic skin or
mucosal melanoma [64]. The ability to target specific melanoma
driver genes or immune modulating therapies, such as checkpoint
inhibitors have revolutionised patient’s disease free and tumour
specific survival. Excellent tumour targets are BRAF and MEK
inhibitors in BRAF mutated melano-mas or drugs against c-KIT
mutated melanomas [65].

Studies for skin melanoma have shown that melanomas with
high tumour mutational burden respond excellently to immune
checkpoint inhibitors such as PD-1, PD-L1 and/or CTLA-4. Ho-
Seok Sa [66] summarised seven published conjunctival melanoma
cases treated with systemic immune checkpoint inhibitors. In one
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of the studies by Sagiv et al. [67] five patients were treated with
a PD-1 inhibitors, 4 with nivolumab and 1 with pembrolizumab.
Four patients treated with nivolumab had no evidence of disease
after completing treatment while the remaining one (treated with
pembrolizumab) progressed 11 months after therapy.

Teaching point: BRAF, NRAS and NF1 mutations will guide
targeted therapy.

Conclusion

In summary, conjunctival melanocytic lesions have a
distinct natural history, with location and size important clinical
prognostic factors. Pathologists are key in assisting in providing
surgeon with accurate prognostic histologic information and
guiding further therapy by judicious use of molecular testing
when a diagnosis of melanoma has been established. Common
conjunctival melanocytic lesions in adults include benign naevi,
PAM with or without atypia/melanoma in situ and invasive
malignant melanoma. When melanoma is diagnosed the site,
diameter, thickness, assessment of cell type including the presence
of epithelioid cells, ulceration, mitoses, lymphatic invasion,
and margin status are all important. Histologic examination
of melanocytic lesion is key to determining of prognostic risk,
as naevi, PAM without atypia or mild atypia has an excellent
prognosis and does not require further surgical treatment. If
atypia is present, the diameter of the lesion and severity of atypia
as well as location allow accurate prognostication. Assessment
of BRAF, NRAS, c- KIT mutation status in the primary tumour is
useful to guide therapy of recurrent or unresectable tumours and
metastatic tumour.
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