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Abstract

Conjunctival melanocytic lesions represent a heterogeneous group of benign, premalignant, and
malignant entities, including conjunctival nevi, primary acquired melanosis (PAM), and
conjunctival melanoma. These lesions demonstrate considerable variability in clinical behaviour,
histopathological architecture, molecular profile, and malignant transformation potential. In
modern ophthalmic pathology, increasing attention is directed toward identifying phenotypic
and molecular indicators associated with progression, recurrence, and metastatic risk. This
critical review aims to analyse the current classification, histological and immunohistochemical
characteristics, epidemiological aspects, and mechanisms of progression of conjunctival
melanocytic lesions. The review discusses the normal histological structure of the conjunctiva,
the biological role and distribution of melanocytes, and the diagnostic significance of markers
such as S-100, HMB-45, Melan-A, Ki-67, and p53. Particular emphasis is placed on molecular
alterations, including BRAF, NRAS, and KIT mutations, which are associated with malignant

progression.

Additionally, the review highlights the emerging role of artificial intelligence and digital
pathology in diagnostic assessment, prognostic evaluation, and risk stratification. The importance
of the tumor microenvironment, tumour-infiltrating lymphocytes (TILs), angiogenesis, and
immune regulation in the biological behaviour of conjunctival melanoma is also discussed. The
heterogeneity and rarity of conjunctival melanocytic lesions continue to create significant
diagnostic and therapeutic challenges, necessitating interdisciplinary approaches and integration
of modern molecular technologies. Further research in this field is essential for improving early

diagnosis, individualised treatment strategies, and patient prognosis.

Keywords: Conjunctiva; melanocytic lesions; conjunctival nevus; primary acquired melanosis;

conjunctival melanoma; heterogeneity; immunohistochemistry; BRAF; Ki-67; digital pathology.
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