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Summary:	 Pigmented conjunctival lesions include nevi, primary acquired melanosis (both with and without atypia), and the rarest form, conjunctival melanomas. 
In cases of lesions suspected of malignant transformation, the treatment of choice is radical surgical excision. If melanoma is confirmed, additional local 
treatments are often employed, including chemotherapy, immunotherapy, or radiation therapy. In the diagnosis of conjunctival melanoma, it is beneficial to 
use the pattern analysis algorithm.
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Pigmented conjunctival lesions can be either benign or mali­
gnant [1, 2]. Malignancies are less frequently diagnosed but pose 
a significant threat to the patient’s life. Any lesion excised from 
the conjunctiva should undergo histopathological evaluation [3]. 
Melanocytic conjunctival lesions include nevi, primary acquired 
melanosis (PAM), and conjunctival malignant melanoma (CMM). 
In the differential diagnosis of pigmented conjunctival lesions, 
considerations should include not only those mentioned above 
but also extraocular invasion of ciliary body melanoma, melanosis 
associated with systemic diseases, the presence of a foreign body, 
effects caused by drugs (e.g. epinephrine) or cosmetics (e.g. mas­
cara), and racial melanosis [4].

Nevi are the most common, accounting for 52% of mela­
nocytic lesions and 28% of all conjunctival tumors [5–7]. Nevi 
are benign, with a transformation risk to melanoma of less 
than 1%  [7,  8]. Initially, nevus cells are located at the junction 
between the epithelium and the substantia propria (junctional 
nevi). Over time, these cells migrate deeper into the substantia 
propria, forming compound nevi, and eventually, they lose contact 
with the epithelium, resulting in subepithelial nevi. They are most 
commonly found unilaterally on the bulbar conjunctiva, appearing 
slightly convex with varying degrees of pigmentation. These le­
sions may also contain cysts and feeding vessels (Fig. 1)  [7, 9]. 

Each conjunctival nevus requires ophthalmological monitoring, 
preferably supplemented with photographic documentation. If 
any changes in the size, shape, or color of a nevus are observed, 
neoplastic transformation should be suspected, and the treatment 
should follow the protocol for malignant tumors. Nevi are some­
times surgically removed for cosmetic reasons [8, 10]. Primary 
acquired melanosis accounts for 11% of all conjunctival lesions 
and 21% of pigmented conjunctival lesions [6, 11, 12]. It origi­
nates from the proliferation of melanocytes within the conjunc­
tival epithelium. In patients with melanosis, identifying atypia 
through histopathological examination is crucial, as PAM with 
atypia progresses to melanoma in 12% to 50% of cases, whereas 
PAM without atypia carries no risk of malignant transformation 
[2, 4, 8–11, 16]. Unfortunately, these changes are clinically very 
challenging to differentiate [8,  17]. Primary acquired melanosis 
typically presents as a unilateral, flat, brown pigmented lesion on 
the conjunctiva, lacking visible vascularization. It can either be lo­
calized to a small area or diffuse (Fig. 2) [18]. PAM with atypia 
is more likely to exhibit features including black pigmentation, 
an amorphous pattern, asymmetry in both pattern and color, and 
the presence of black dots (Fig 3) [9]. Primary acquired melanosis 
with atypia is regarded as a form of melanoma in situ, akin to 
lentigo maligna [11, 19].
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Fig. 1.	 Conjunctival nevus. Fig. 2.	 PAM without atypia.
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The treatment of choice for PAM (according to Shields et al.) 
is either observation or surgical excision, often combined with cry­
otherapy and/ or local chemotherapy, depending on the size of 
the lesion. For very large lesions, multifocal biopsy (conjunctival 
mapping) is recommended [8, 11].

Conjunctival melanoma is a rare tumor, comprising approxi­
mately 1–5% of ocular melanomas and only 1.6% of all non-cu­
taneous melanomas [20, 21]. Over the past decade, the inciden­
ce of this cancer has risen, likely due to increased exposure to 
ultraviolet radiation [8, 21]. In children, CMM is very rare [22, 
23]. The development of CMM is attributed to the hyperplasia of 
melanocytes within the basal layer of the conjunctival epithelium. 
This tumor most commonly (in 50–75% of cases) develops from 
primary acquired melanosis with atypia, arises de novo in appro­
ximately 5–37% of cases, and originates from a pigmented nevus 
in 4–25% of cases [2, 8, 11, 12, 16, 20–27). Melanomas arising 
from precursor lesions generally have a more favorable prognosis 
compared to those developing de novo. The mortality rate asso­
ciated with conjunctival melanoma reaches 30% over a 10-year 
follow-up period (8, 14, 16, 21, 24, 28). Conjunctival melano­
ma metastasizes through lymphatic vessels (typically to the pre­
auricular or submandibular lymph nodes) or via the bloodstream 
(most commonly to the liver, brain, lungs, and skin). It can also 
spread by continuity, invading the globe or orbit [14, 19, 24, 27, 
29]. The presence of lymph node involvement is associated with 
a better prognosis compared to metastases in distant organs [16]. 
Metastases are estimated to occur in 32% of cases over a 15-year 
follow-up period [8, 24]. The risk of local recurrence is very high, 
ranging from 19–45% at 5 years, 26–59% at 10 years, and 65–70% 
at 15 years of follow-up [12, 19, 21, 24, 29, 30–32]. Recurren­
ce is most frequently observed between 11 and 17 months after 
diagnosis [12, 20, 21, 29, 31]. Unfavorable prognostic factors for 
recurrence and metastasis include tumor location in the retrobul­
bar conjunctiva, multifocality, tumor thickness exceeding 0.5 mm, 
the presence of ulceration, histopathological evidence of mitotic 
figures and epithelioid cells, and neoplastic cells within the blo­
od or lymphatic vessels of the tumor, as well as tumor-associated 
lymphangiogenesis [14, 16, 20, 21, 31–34]. The stage of advan­
cement is assessed using the TNM classification system (Tab. 
I and II). Clinically suspicious pigmented lesions, as well as those 
that have developed recently or show signs of progression, should 
be excised and subjected to histopathological evaluation. A clini­
cally suspicious pigmented lesion is characterized by asymmetry in 
pattern and color, multiple colors, the presence of gray and black 
color or structureless areas, polymorphic and feeding vessels, and 
a pattern of black dots (Fig. 4) [35]. Conjunctival melanoma may 

be amelanotic (Fig. 5). In the diagnosis of pigmented conjunctival 
lesions, the pattern analysis algorithm is a valuable instrument. It 
involves evaluating the presence of nine key suspicious features, 
including: the presence of more than two colors, color asymmetry, 
pattern asymmetry, vessel polymorphism, short vessels, linear ves­
sel arrangement, a peripheral structureless area (distinct in color 
from the surrounding conjunctiva), a gray structureless area, and 
black dots (anywhere within the lesion). One point is assigned for 
the presence of each feature. If, after summing the points, the 
pigmented lesion receives a score equal to or greater than 3, the 
probability of diagnosing melanoma exceeds p >0.001, and the 
lesion should be considered for surgical treatment [36].

The gold standard for treating conjunctival melanoma is sur­
gical excision of the tumor, preceded by occlusion of the feeding 

Fig. 3.	 PAM with atypia.

1. Clinical staging Distant metastasis (M)

Primary tumor (T) Mx Presence of distant metastasis cannot 
be assessed

T0 No evidence of primary tumor M0 No distant metastasis

T(is) Melanoma confined 	
to the conjunctival epithelium M1 Distant metastasis

T1a ≤1 quadrant

T1b >1 to ≤2 quadrants

T1c  >2 to ≤3 quadrants

T1d >3 quadrants

T2 Tumor of the non-bulbar 
conjunctiva

T2a No caruncular, ≤1 quadrant

T2b No caruncular, >1 quadrant

T2c Any caruncular, ≤1 quadrant

T2d Any caruncular, >1 quadrant

T3 Any malignant conjunctival mela-
noma with local invasion

T3a Globe

T3b Eyelid

T3c Orbit

T3d Sinuses (ethmoid, maxillary)

T4 Tumor invading the central nervous 
system

Regional Lymph Nodes (N)

Nx Regional lymph nodes cannot be 
assessed 

pN0 No regional lymph node metasta-
sis (biopsy performed)

cN0 No regional lymph node metasta-
sis (biopsy not performed)

pN1 Regional lymph node metastasis

Tab. I.	 TNM clinical staging of conjunctival melanoma based on the AJCC Cancer Staging 
Manual.
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vessels, with a macroscopically clear margin of healthy tissue, fol­
lowed by adjunctive local therapies such as chemotherapy, immu­
notherapy, or irradiation [21, 22, 23, 24]. Sentinel node biopsy 
should be considered (distant metastases occur in 50% of cases 
even in the absence of cancer cells in the regional lymph nodes). 
For lesions affecting multiple areas of the conjunctiva that cannot 
be excised in a single procedure, performing biopsies for histo­
pathological verification (conjunctival mapping) is recommended. 
Adjunctive or alternative treatments include enucleation, exen­
teration, local chemotherapy (mitomycin-C or 5-fluorouracil), 
immunotherapy (interferon-alpha2b), brachytherapy (Ru-106, 
I-125, or Sr-90), proton radiotherapy, and external beam radio­
therapy (EBRT) [14, 16, 19, 21, 22, 24, 30].

For the treatment of metastatic conjunctival melanoma, the­
rapies typically used for disseminated cutaneous melanoma are 
implemented.

Given the high risk of local recurrence patients diagnosed with 
melanoma should be followed up ophthalmologically every few 
weeks following treatment. It is crucial to thoroughly examine 
the entire conjunctival sac, including the tarsal conjunctiva of the 
upper eyelid (following eyelid eversion). It is also important to 
document the patient’s local condition through photography at 
each follow-up visit. Any new pigmented lesions that arise should 
be excised and verified histopathologically.

Patients who have undergone treatment for conjunctival mela­
noma metastases also require ongoing oncologic follow-up, inclu­
ding ultrasound examination of the regional lymph nodes.
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Fig. 4.	 Conjunctival melanoma.

Fig. 5.	 Amelanotic conjunctival melanoma.
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