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Abstract 
Background: Conjunctival pigmented neoplasia can be benign, premalignant or malignant tumors. Our study aims to establish the 
epidemiological, gross morphological and immunohistopathological features of the conjunctival pigmented lesions in pediatric and adolescent 
patients (<18 years), to establish an accurate diagnosis. Patients, Material and Methods: This is a retrospective case series study conducted 
within two Ophthalmology Clinics from Iaşi, Romania, on seven pediatric and adolescent patients. Using the Clinical Observation Chart and 
the Pathology Registers over a six-years period (January 2015–December 2021), we noted the patients’ demographic data, clinical data, and 
ophthalmological investigations of the lesion, as well as the type of their treatment. All histological sections stained with Hematoxylin–Eosin 
(HE) and with five antibodies [pan-cytokeratin (pan-CK) AE1/AE3, S100 protein, Melan A, human melanoma black 45 (HMB45), and Ki67] were 
re-examined by four pathologists for each case, to identify the type of the conjunctival lesion and its histological and immunohistochemical 
features. Results: The mean age of all patients was 10.28 years, and the female/male ratio was 1.3. Right eye was more often affected (71.42%). 
71.42% of cases presented an elevated lesion, 57.14% of cases showed a lightly pigmented lesion, but 14.28% of cases exhibited a pink 
lesion and this feature described the inflamed juvenile conjunctival nevus. In all cases (100%) the conjunctival pigmented tumor was removed 
with safety margins. The microscopic examination revealed a compound melanocytic nevus in 57.14% cases, a junctional conjunctival nevus 
in 14.28% cases, an inflamed juvenile nevus in 14.28% cases, and a conjunctival melanoma arising from a pre-existing nevus in 14.28% cases. 
In all cases of nevi, the nevoid melanocytes showed strong immunopositivity for Melan A and S100 protein, variable and weak immunopositivity 
for HMB45, and a mean Ki67 labeling index of 1.71%. Conjunctival melanoma revealed strong immunopositivity of tumor cells for HMB45, 
Melan A and S100 protein, and a Ki67 labeling index of 20%. In all cases, the conjunctival epithelium showed strong immunopositivity for 
pan-CK AE1/AE3. All our cases (100%) had a favorable outcome after the surgical removal of the tumor. Conclusions: Any excision of a 
conjunctival pigmented lesion must be subject to a systematic immunohistopathological examination, and there is a set of antibodies (anti-
HMB45 and anti-Ki67) that are useful for differential diagnosis between a conjunctival nevus and a conjunctival melanoma. 

Keywords: pediatric and adolescent patients, conjunctival pigmented tumor, nevus, melanoma, immunohistochemistry. 

 Introduction 

The World Health Organization (WHO) Classification 
published in 1980 has been most widely used for almost 
40 years and including three pathological categories for 

conjunctival pigmented lesions: conjunctival nevus, 
conjunctival melanosis, and malignant melanoma [1]. 
Also, conjunctival nevus was further classified into three 
histological subtypes, depending on the location of the 
tumor cells relative to the surface conjunctival epithelium: 
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compound, junctional, and subepithelial nevus. Recently, 
in 2018, a new WHO Classification of eye tumors of the 
eye was published, stating that melanocytic tumors of the 
conjunctiva are divided into the following histological 
categories: (i) conjunctival nevus (junctional, compound, 
and subepithelial); (ii) inflamed juvenile conjunctival nevus; 
(iii) blue nevus of the conjunctiva; (iv) Spitz nevus of the 
conjunctiva; (v) benign epithelial melanosis of the conjunctiva; 
(vi) conjunctival melanocytic intraepithelial neoplasia (C-
MIN) that includes primary acquired melanosis (PAM), 
with and without atypia; (vii) conjunctival melanoma [2]. 

In a recent study, Shields et al. (2017) analyzed 806 
patients younger than 21 years with conjunctival tumor 
and found out that nevi represented the most frequent 
pathology (61%), but melanoma was the rarest as only 
2.2% of all patients were diagnosed with this malignant 
melanocytic neoplasia [3]. 

Most conjunctival nevi occur in childhood or puberty, 
when the nevus cell proliferation is determined by hormonal 
modifications [4, 5], while malignant conjunctival melanoma 
develops in middle aged and older patients [6]. The latest 
data reported that the incidence of conjunctival melanoma 
in the USA and Europe has increased by 295% over the 
last 27 years, and this fact requires increased attention for 
early diagnosis because this malignant tumor poses an 
important risk for metastasis and even death [7]. It is 
considered that this increasing of the incidence of the 
conjunctival melanoma was due to increased exposure to 
ultraviolet (UV) radiation [7]. 

However, even if conjunctival melanoma in children 
has a very low incidence, this type of neoplasm has a high 
level of malignancy, and its diagnosis is very important 
in terms of life expectancy. 

The classical method for a certain diagnosis of a 
conjunctival pigmented lesion is represented by its surgical 
removal followed by the examination of its microscopic 
characteristics. Even if pathologists can usually establish 
a correct diagnosis of a conjunctival pigmented lesion when 
they examine the ocular tissues in standard Hematoxylin–
Eosin (HE) staining, in some instances the neoplasia could 
have borderline malignant characteristics and thus the 
pathological diagnosis become quite difficult even for 
experienced pathologists [8]. In these cases, immunohisto-
chemical (IHC) staining is recommended for differential 
diagnosis [9]. 

As far as we know, there are only few articles in 
literature dealing with pigmented conjunctival lesions in 
pediatric and adolescent populations [3, 4, 10, 11], but the 
prognosis of some of these lesions, especially of melanoma, 

could be quite worrisome as it can be a threat to patient’s 
sight and life [10]. 

Aim 

The purpose of our study was to describe the 
epidemiology, clinical characteristics and pathological 
features, emphasizing the IHC aspects of melanocytic 
conjunctival lesions in pediatric and adolescent patients 
(<18 years), with the aim of improving the management 
of this ocular pathology in terms of diagnosis, but also of 
surgical treatment. 

 Patients, Materials and Methods 
Patients 

We conducted a retrospective study on the conjunctival 
pigmented lesions diagnosed in patients younger than 18 
years and surgically excised in the Ophthalmology Clinics 
of two Hospitals from Iaşi, Romania (St. Spiridon Emergency 
Clinical Hospital and Prof. Dr. Nicolae Oblu Emergency 
Clinical Hospital) over a six-year period (January 2015–
December 2021). Using the Clinical Observation Chart and 
the Pathology Registers, we noted the patients’ demographic 
data (age and gender), clinical data (location and macroscopic 
characteristics of the lesions, such as contour, and color), 
ophthalmological investigations that have been made during 
the hospitalization [visual acuity (VA), intraocular pressure 
(IOP), ocular motility examination, anterior segment 
examination at slit-lamp, and fundus examination], as 
well as the type of their treatment. Surgical excision of 
conjunctival nevi was performed in all cases. 

Tissue samples 

All available surgical specimens were originally fixed 
in 10% neutral buffered formalin solution for 24 hours, 
dehydrated in acetone and xylene, and then embedded 
into paraffin. Finally, histological sections of 3 μm were 
stained with HE for microscopic examination. 

All the excision specimens and histological slides were 
retrieved from the Pathology Departments archives. New 
histological sections with a thickness of 3 μm were obtained 
from the available paraffin blocks to realize the IHC staining. 
To identify the tumoral melanocytes we used the following 
antibodies: anti-S100 protein, anti-Melan A, anti-human 
melanoma black 45 (HMB45), but for the identification 
of the conjunctival epithelial cells we used anti-pan-CK 
AE1/AE3. Ki67 labeling index was used for assessing the 
proliferative activity of the pigmented conjunctival lesions 
(Table 1). 

Table 1 – Immunohistochemical panel of antibodies used in our case series 

Antibody Clone Manufacturer Dilution Antigen retrieval Control 

Pan-CK AE1/AE3 Mouse monoclonal AE1/AE3 DAKO 1/50 Citrate, pH 6 Liver 

Melan A Mouse monoclonal A103 DAKO 1/50 pH 9 Skin 

Melanosome Mouse monoclonal HMB45 DAKO 1/50 Citrate, pH 6 Melanoma 

Ki67 Mouse monoclonal MM1 Novocastra 1/200 Citrate, pH 6 Amygdala 

S100 protein Rabbit polyclonal DAKO RTU  Schwannoma 

CK: Cytokeratin; HMB45: Human melanoma black 45; RTU: Ready-to-use. 
 

We also used the following IHC technique:  
▪ serial histological sections were placed on silanized-

electrostatically charged slides for an efficient adhesion; 
▪ the histological sections were deparaffinized in xylene, 

rehydrated in progressive decreasing concentrations of 
four alcohol baths (100%, 90%, 80% and 70%) and rinsed 
in distilled water; 

▪ unmasking of the antigenic site was performed using 
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by the heat-induced epitope retrieval (HIER) method, with 
retrieval antigen solution with a pH of 6, or a pH of 9, 
depending on the antibody used; 

▪ the slides were inserted in the antigen retrieval 
solution and then were placed in a microwave oven for 
30 minutes; then the slides were allowed to cool slowly 
at room temperature for 20 minutes; 

▪ endogenous peroxidase activity was blocked by 
incubation with 3% hydrogen peroxide for 10 minutes; 

▪ after inhibition of endogenous peroxidase, sections 
were incubated with primary antibodies at 4°C overnight; 

▪ amplification of the immunoreactions was performed 
with the help of specific secondary and tertiary antibodies 
of the Labeled Streptavidin Biotin–Horseradish Peroxidase 
(LSAB–HRP) complex; 

▪ the reaction was developed with 3,3’-Diaminobenzidine 
(DAB) tetrahydrochloride chromogen (DakoCytomation) 
for 10 minutes; 

▪ cross-staining of the sections was performed with 
Mayer’s Hematoxylin; 

▪ simultaneously, positive and negative controls were 
performed against the correspondent tissue used as an 

internal positive control for the antibodies we have used 
for the present study. 

The IHC positive reaction was considered in the presence 
of a brown cytoplasmic staining in tumoral nevoid cells for 
S100 protein, Melan A, and HMB45, a brown cytoplasmic 
staining in conjunctival epithelial cell for pan-CK AE1/AE3, 
and a brown nuclear staining of nevoid cells for Ki67. 

The histological sections were re-examined on the 
optical microscope by four pathologists for each case, to 
identify the histological type of the conjunctival lesion, 
describing at the same time its histological and IHC features. 
The final diagnosis was established by consensus. 

Statistical analysis 

The obtained data were entered in a Microsoft Excel 
spreadsheet and analyzed by means of percentages. 

 Results 
Between January 2015–December 2021, seven children 

and adolescents (<18 years old) were referred to our two 
Ophthalmology Clinics for evaluation of conjunctival 
pigmented lesions (Table 2). 

Table 2 – Patients’ demographic data, clinical data, ophthalmological investigations, and immunohistopathological 
features of the conjunctival pigmented lesions in our case series 

No. G A 

Clinical 
diagnosis  

at the 
admission  
to hospital 

Location of 
the lesion 

VA IOP OM SL FE 
Macroscopic  

features 

Pathological diagnosis 

HE staining 

IHC 

CEp 
Tumor 

melanocytic cells 
CK HMB45 S100 Ki67 

1. F 10 

LE 
conjunctival 
pigmented 

lesion 

Interpalpebral 
bulbar 

conjunctiva 
N N N N N 

Lightly pigmented, 
elevated conjunctival 

lesion, with an irregular 
contour 

Compound 
melanocytic 
conjunctival 

nevus 

+++ + +++ 1.6% 

2. M 17 
RE 

conjunctival 
nevus 

Interpalpebral 
bulbar 

conjunctiva 
N N N N N 

Lightly pigmented, 
elevated conjunctival 

lesion, with microcysts 
on its surface 

Compound 
melanocytic 
conjunctival 

nevus 

+++ + +++ 1.8% 

3. F 6 
LE 

conjunctival 
nevus 

Juxta-limbal N N N N N 
Lightly pigmented,  

small, flat conjunctival 
lesion 

Compound 
melanocytic 
conjunctival 

nevus 

+++ + +++ 1.7% 

4. F 7 
RE 

conjunctival 
nevus 

Interpalpebral 
bulbar 

conjunctiva 
N N N N N 

Heavy pigmented, 
elevated, irregular 
conjunctival lesion 

Compound 
melanocytic 
conjunctival 

nevus 

+++ + +++ 1.7% 

5. F 12 
LE 

conjunctival 
lesion 

Juxta-limbal N N N N N 
Lightly pigmented, flat 

conjunctival lesion 

Junctional 
conjunctival 

nevus 
+++ + +++ 1.9% 

6. M 13 
RE 

conjunctival 
lesion 

Juxta-limbal N N N N N 
Pink, slightly elevated, 

conjunctival lesion 

Inflamed juvenile 
conjunctival 

nevus 
+++ +/- +++ 1.6% 

7. M 7 
RE pigmented 

conjunctival 
lesion 

Temporal 
conjunctiva 

N N N N N 
Heavy pigmented 
(brown), elevated 
conjunctival lesion 

Conjunctival 
melanoma arising 
from a preexisting 

nevus 

+++ +++ +++ 20% 

A: Age [years]; CEp: Conjunctival epithelium; CK: Cytokeratin; F: Female; FE: Fundus examination; G: Gender; HE: Hematoxylin–Eosin; 
HMB45: Human melanoma black 45; IHC: Immunohistochemistry; IOP: Intraocular pressure; LE: Left eye; M: Male; N: Normal; No.: Number; 
OM: Ocular motility examination; RE: Right eye; SL: Anterior segment examination at slit-lamp; VA: Visual acuity. 
 

There were more females (4/7 cases; 57.14%) than males 
(3/7 cases; 42.85%) (Figure 1), and thus the female/male 
ratio was 1.33 in favor of female patients. The overall age 
of patients ranged from six to 17 years old. The mean age 
of all patients was 10.28 years, but when we analyzed only 
patients with benign lesions, we found out a mean age of 
10.83 years and the only patient with conjunctival melanoma 
was seven years old. Right eyes were slightly more often 
affected (4/7 cases; 57.14%) than the left eyes (3/7 cases; 

42.857%) (Figure 3, A–C). In 3/7 (42.85%) cases, the 
pigmented lesions developed in the interpalpebral bulbar 
conjunctiva, 3/7 (42.85%) cases were juxta-limbal (Figure 3, 
A–C), and in 1/7 (14.28%) cases, i.e., conjunctival melanoma 
was identified in the temporal conjunctiva (Figure 3B). 
5/7 (71.42%) cases presented an elevated conjunctival 
lesion, and 2/7 (28.57%) cases were flat. In 4/7 (57.14%) 
cases, we identified a lightly pigmented conjunctival lesion, 
which was correlated with a compound nevus (Figure 3A) 
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or a junctional nevus (Figure 3C), 2/7 (28.57%) cases 
presented a heavy pigmented (brown) lesion (Figure 3B), 
and 1/7 (14.28%) cases exhibited a pink color lesion, which 
described the inflamed juvenile conjunctival nevus. 

In all cases (100%), the VA, IOP, ocular motility, anterior 
segment examination at slit-lamp, and fundus examination 
were normal. In all cases (100%), the conjunctival tumor 
was surgical removed with safety margins. The surgery was 
performed mostly to rule out a conjunctival melanoma 
(4/7 cases; 57.14%), due to a recent growth of the lesion 
(1/7 cases; 14.28%), or because of a cosmetic concern 
(1/7 cases; 14.28%). 

In 4/7 (57.14%) cases, the microscopic examination 
revealed a compound melanocytic nevus (Figures 2, 3A and 
4, A–F) with a lentiginous expansion along the epithelium 
of coverage, with reduced pigmentation and with important 
inflammatory infiltrate, made up of lymphocytes and 
plasmacytes, at the base of the lesion. Inside the nevus, 
there were some cystic structures made up of invaginated 
conjunctival epithelium which are surrounded by nevoid 
cell nests (Figure 4, A and B). 

A junctional conjunctival nevus was diagnosed in 1/7 
(14.28%) cases (Figure 2). The histopathological exam 
identified contiguous nests of nevoid melanocytes located 
near the basal cell region of the conjunctival epithelium. 

1/7 (14.28%) cases exhibited an inflamed juvenile 
conjunctival nevus (Figures 2 and 5, A–G) made up of 
intraepithelial and subepithelial nevoid melanocytic nests 
organized around solid or cystic epithelial inclusions, the 
latter also including goblet cells. There was also a dense, 
diffuse, inflammatory infiltrate in tumor stroma, exhibiting 
lymphocytes, plasma cells and numerous eosinophils. At 
the base of the lesion, lymphocytes were organized into a 
lymphoid follicle with germinal center. Nevoid melanocytes 
also showed focal pagetoid spreading along the conjunctival 
epithelium (Figure 5, A–C). 

In all these cases of nevi, the nevoid melanocytes showed 
strong immunopositivity for Melan A (Figures 4C and 5E) 
and S100 protein (Figure 5F), along with variable and 
weakly immunopositivity for HMB45 (Figure 4D), and a 
mean Ki67 proliferation index of 1.71% (Figure 5G). The 
conjunctival epithelium revealed strong immunopositivity 
for pan-CK AE1/AE3 (Figures 4B and 5D). 

In 1/7 (14.28%) cases (Figure 3B), the clinical exami-
nation revealed a single, irregular, prominent, pigmented 
lesion, situated 3 mm from the limbus in the temporal 
part of the conjunctiva in the right eye. The treatment for 

this patient was total surgical removal of the tumor with 
at least 1 mm of macroscopic healthy tissue, removal of 
Tenon’s capsule, and then cryotherapy over the underlying 
sclera and autologous conjunctival graft for the local 
defect. The pathological examination showed in this case 
a thin surface epithelium and a proliferation of atypical 
melanocytes with a bizarre polygonal epithelioid feature, 
eosinophilic cytoplasm, large, atypical nuclei, and prominent 
eosinophilic nucleoli. The tumor cells were arranged in a 
dispersed shape, but also infiltrated the conjunctival epithelium 
in a pagetoid manner. At the edge of the excision, we noted 
the presence of a compound nevus at the edge of the 
excision. IHC staining’s revealed strong immunopositivity 
of the conjunctival epithelium for pan-CK AE1/AE3, strong 
immunopositivity of tumor cells for HMB45, Melan A 
and S100 protein, as well as a Ki67 proliferation index  
of 20%. The final diagnosis was conjunctival melanoma 
arising from a pre-existing nevus. 

 
Figure 1 – Diagram of the distribution of cases 
according to patients’ gender. 

 
Figure 2 – Diagram of the distribution of cases according 
to immunohistopathological diagnosis of the lesion. 

 
Figure 3 – Anterior segment photographs showing clinical morphology of conjunctival pigmented lesions correlated with 
their histological classification: (A) Case No. 3 – girl, 6 years old, presented a juxta-limbal, irregular, small, flat, lightly 
pigmented conjunctival lesion, which was diagnosed as a compound conjunctival nevus on her left eye; (B) Case No. 7 
– boy, 7 years old, showed a solitary, sharply demarcated, prominent, heavy pigmented lesion, located on the temporal 
conjunctiva of her right eye that was diagnosed as a conjunctival melanoma arising from a preexisting nevus; (C) Case 
No. 5 – girl, 12 years old, exhibited on her right eye a juxta-limbal, irregular, slightly elevated, lightly tan conjunctival 
lesion, with few microcysts on its surface, which was diagnosed as a junctional conjunctival nevus. 



Clinical and immunohistopathological study of conjunctival melanocytic lesions in pediatric and adolescent patients… 

 

911 
 

 
Figure 4 – Microphotographs of compound conjunctival nevus. Case No. 3 – girl patient, 6 years old: (A) Compound 
nevus with nevoid melanocytes presence along the covering epithelium, with low pigmentation and significant inflammatory 
lymphoplasmacytic infiltrate at the base of the lesion. Nests of nevoid melanocytes around and among multiple cystic 
spaces lined by conjunctival epithelium. Nevoid cell nests on the base of the lesion and around cystic structures. Multiple 
large epithelial cysts could be seen in the histological section. Conjunctival epithelium shows squamous metaplasia and 
hyperplasia, with deep invagination and formation of cystic structures that are surrounded by tumor cells; (B) Cytoplasmic 
immunopositivity of the conjunctival epithelium for CK AE1/AE3 revealed its hyperplasia, but nevocytic cell nests do 
not show any immunostaining; (C) Immunopositivity for Melan A in the cytoplasm of the nevoid melanocytic cells 
demonstrates their organization into small nests around cystic spaces and at the base of the lesion, but non-staining cells 
represented the conjunctival epithelium; (D) Slight immunopositivity in the cytoplasm of the nevoid cell nests for HMB45; 
(E) The conjunctival epithelium and inflammatory cells did not stained with anti-HMB45 antibody; (F) Less than 1% 
of the nuclei were labeled for Ki67. HE staining: (A) ×20. Anti-CK AE1/AE3 antibody immunomarking: (B) ×100. Anti-
Melan A antibody immunomarking: (C) ×400. Anti-HMB45 antibody immunomarking: (D and E) ×40. Anti-Ki67 antibody 
immunomarking: (F) ×200. CK: Cytokeratin; HE: Hematoxylin–Eosin; HMB45: Human melanoma black 45. 

 

All our cases (100%) had a favorable outcome after 
the surgical removal of the tumor. 

 Discussions 
In childhood (<14 years), melanocytic, choristomatous, 

vascular, epithelial, and lymphoid neoplasia can especially 
be diagnosed at the conjunctival level, but melanocytic 
lesions are the most common tumors, representing approx. 
30% of all cases [12]. 

Recently, in 2021, a group of researchers at Moorfields 
Eye Hospital, London (UK), evaluated over a six-years 
period all children and adolescents under the age of 20 
who were diagnosed with a conjunctival nevus. Their series 
included a total of 77 patients with a mean age of 12 years 
(range: four to 20 years) [13]. 

A few years ago, a group of Polish authors have 
analyzed 30 melanocytic conjunctival lesions diagnosed 
in a pediatric hospital and have found a mean age of 11.2 
years for their patients (range 4.0–17.5 years) [14]. 

Before these authors, another group of researchers 
from Los Angeles (USA) analyzed conjunctival pigmented 
lesions in patients under the age of 20 who were admitted 
to their Clinic. They identified benign lesions in 95.77% 
of cases and reported an average age of 11.6 years for 
these patients (range: three to 20 years) [15]. 

Our group of patients had a mean age comparable to 
that identified by all of these studies, although they varied 
in both number and age range. 

Some authors reported that conjunctival melanocyte 
lesions mainly affect girls [14], as we also recorded in the 
present study, but other authors stated that boys are more 
affected by this pathology [13]. Negretti et al. (2021) 
pointed out that 95% of all the conjunctival nevi that they 
have analyzed were located on the bulbar conjunctiva, 
most common (53%) in the temporal horizontal quadrant, 
and often involving the limbus (57%) [13]. Some other 
authors reported that nevi are located in the interpalpebral 
bulbar conjunctiva (67–72%), the lacrimal caruncle (15–
22%), and tarsus (0.7%) [15, 16]. Cases from our series 
also presented a predisposition to develop juxta-limbal or 
in the interpalpebral conjunctiva, but we did not identify 
any conjunctival melanocytic lesions at the level of the 
lacrimal caruncle or plica semilunaris. 

Pigmentation of conjunctival nevi is variable from 
light tan to brown or even amelanotic [17] and this color 
variability was also visible in our series. On slit-lamp 
examination, most nevi are well-defined and have a cystic 
aspect. Nevi can change with puberty or pregnancy, but 
otherwise should remain the same [7]. The clinical mani-
festations are variable and thus diagnostic difficulties can 
appear [18]. Signs of malignancy are represented by unusual 
site, like the palpebral or forniceal conjunctiva, the appearance 
of important feeder vessels, sudden growth, an increasing 
in pigmentation, and its development after the second 
decade of life [19]. 

Literature reported that melanocytic conjunctival lesions 
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are benign in 92% of cases, almost 8% are borderline lesions, 
and less than 3% are malignant tumors [4]. Negretti et al. 
(2021) reported a conjunctival melanoma in 8% of all 

cases in their series [13]. In our series, we found out 
almost a double percentage of conjunctival melanoma, 
but this fact is correlated with our small number of cases. 

 
Figure 5 – Microphotographs of the inflamed juvenile conjunctival nevus. Case No. 6: boy patient, 13 years old: (A) The 
histological sections showed compound nevoid melanocytic proliferation made up of intraepithelial and subepithelial 
melanocytic nests organized around solid or cystic epithelial inclusions that also contain goblet cells. There was also a 
dense, diffuse, stromal inflammatory infiltrate with lymphocytes, plasma cells and eosinophils. At the base of the lesion, 
lymphocytes were organized into a lymphoid follicle with germinal center; (B) Cystic epithelial inclusions, with a predominance 
of goblet cells, surrounded by nests of nevoid melanocytes, along with dense stromal inflammatory infiltrate; (C) Nevoid 
melanocytic cells were located in conjunctival epithelium, but also in subepithelial connective tissue alongside with solid 
epithelial inclusions and eosinophils in a high number, which were diffusely dispersed among the nests of nevoid 
melanocytes; (D) Positive immunostaining for CK AE1/AE3 of cells organized into solid structures included into the 
tumor mass demonstrated their epithelial nature; (E) Positive immunostaining for Melan A in the cytoplasm of nevo-
melanocyte cells revealed their focal pagetoid spread in the conjunctival epithelium, as well the presence of tumor nests in 
the subepithelial conjunctive tissue; (F) Immunopositivity for S100 protein also showed the intraepithelial as well as the 
stromal nevomelanocytic nests; (G) Ki67 mean labeling index was 1% in nevocytic cells. HE staining: (A) ×100; (B and C) 
×200. Anti-CK AE1/AE3 antibody immunomarking: (D) ×200. Anti-Melan A antibody immunomarking: (E) ×200. Anti-S100 
antibody immunomarking: (F) ×200. Anti-Ki67 antibody immunomarking: (G) ×200. CK: Cytokeratin; HE: Hematoxylin–
Eosin. 

 

In terms of histological subtyping of the benign 
conjunctival nevi, McDonnell et al. (1989) recorded almost 
72% compound nevi, 21% junctional nevi, and 3.5% 
subepithelial nevi. Spitz nevus and cellular blue nevus 
represented less than 2% each [15]. Analyzing a series of 
30 cases of melanocytic conjunctival lesions, Urban et al. 
(2017) found out that compound nevi represented about 74% 
of all nevi, junctional nevi were observed in almost 24% 
of cases, while subepithelial nevi represent only 9% of all 
conjunctival nevi [14]. In the present study, compound 
nevi were also the most frequent type of conjunctival 
nevi, but we did not find any subepithelial nevus, Spitz 
nevus or cellular blue nevus. 

In our series, from a histopathological point of view, 
compound nevi showed nests of nevoid melanocytes, more 
often with low pigmentation, which located intraepithelial 
and subepithelial, along with epithelial cystic inclusions 
and prominent inflammation in the tumor stroma. Even 
though the patients declared growth in size, during the past 
few months of their pigmented conjunctival nevus the 
clinical appearance did not show any signs of malignancy. 
The moderate growth of the lesion before the surgical 
removal could be associated with epithelial cysts increasing 
in size because of goblet cells mucin secretions associated 
with a large quantity of inflammatory cells that are located 
inside the tumoral stroma. 
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Inflamed juvenile conjunctival nevus is a benign lesion 
that is located most often on the juxta-limbal conjunctiva 
and occurs in children and adolescents (average age of 
surgery 11–13 years) [20–22]. This lesion is associated 
with systemic allergy, allergic conjunctivitis, and vernal 
conjunctivitis [4, 6] and for this reason a strong inflammation 
could be seen in nevus stroma. In such a case, we identified 
lymphoid follicles with germinal center, but also heavy 
stromal infiltrate with eosinophils. In children, inflamed 
juvenile conjunctival nevus is usually a lightly pigmented 
or amelanotic lesion, located juxta-limbal that become 
pigmented at puberty or pregnancy [20, 21]. 

The IHC staining’s could be essential for the diagnosis 
of conjunctival melanocytic lesions. IHC markers like 
pan-CK AE1/AE3, Melan A, S100 protein, HMB45, and 
Ki67 labeling index are helpful to establish the final 
diagnosis. Analyzing 16 cases of conjunctival pigmented 
lesions (compound nevi, subepithelial nevi, acquired 
melanoses, and melanomas) stained with HMB45, Glasgow 
et al. (1990) stated that both benign and malignant lesions 
showed diffuse cytoplasmic staining, but compound nevi 
and subepithelial nevi showed less intense staining compared 
with conjunctival melanomas. These authors concluded 
that, even though skin nevi do not show any staining with 
anti-HMB45 antibody, in the case of conjunctival nevi 
there is an immunoreactivity for this antibody in the nevoid 
melanocytes located in the subepithelial tissue. However, 
anti-HMB45 antibody is not useful for the differential 
diagnosis between a conjunctival nevus and a conjunctival 
melanoma [23]. Our study revealed that both conjunctival 
melanoma and conjunctival nevi, except for inflamed juvenile 
conjunctival nevus, presented an immunopositivity for 
HMB45, but in the case of nevi the immunoreactivity to 
this antibody was less intense. 

Jakobiec et al. (2010) realized a retrospective immuno-
histopathological study of 35 conjunctival nevi and invasive 
melanomas and found out that S100 protein is not useful 
in separating benign from malignant neoplasias, as both 
types of tumors immunostained moderately to strongly 
with this antibody. More valuable tool for the differential 
diagnosis in this case seems to be the Ki67 labeling index 
because its value was less than 2% in conjunctival nevi, 
but conjunctival melanomas express a much higher value 
(17.3%) [24]. Also, in our case series, we found out a 
mean Ki67 labeling index of 1.71% in conjunctival nevi, 
but in conjunctival melanoma it had a value of 20%.  
We encountered some difficulties to establish the value 
of Ki67 labeling index in inflamed juvenile conjunctival 
nevus due to the numerous lymphocytes in the tumoral 
stroma as their nuclei strongly immunostained with anti-
Ki67 antibody. 

Shields et al. (2004) reported that only 10% of the 
conjunctival pigmented lesions from their series were excised 
for cosmetic reasons [25], but Negretti et al. (2021) affirmed 
that 75% of their patients requested the excision of the 
lesion probably because they were mainly adolescents and 
were preoccupied for their facial appearance [13]. 

While nevus is the most common conjunctival tumor 
in childhood, conjunctival melanoma is very rare in this 
age group. It usually develops from a pre-existing nevus 

when it changes in size and pigmentation, but this situation 
can occur in less than 1% of all conjunctival nevi [3, 26, 27]. 
Yangzes et al. (2018) reported the case of a 16-year-old 
boy who was hospitalized with a large brownish lesion that 
measure 20×12 mm in its diameters and was located on the 
temporal conjunctiva in his right eye. After a conjunctival 
excisional biopsy of the lesion, the histopathological exam 
established the diagnosis of a conjunctival melanoma 
with immunopositivity for HMB45, Melan A and a high 
Ki67 proliferation index [28]. 

Recently, a group of Australian researchers conducted 
a systematic review searching for cases of conjunctival 
melanoma occurring in patients younger than 18 years of 
age. They found 17 studies with only 32 patients. These 
patients have a mean age of 11 years (range: four to 18 
years old). A slight predominance of boys was identified 
among those patients (56.25%). The correct diagnosis 
was established only by histological examination, especially 
because in several cases conjunctival melanoma developed 
on a pre-existing nevus. The management was surgical, and 
all of them had a favorable outcome. Only two patients 
died due to the tumor, thus leading to the conclusion that 
conjunctival melanoma in children has a more favorable 
prognosis compared to its adult counterpart [10]. 

Slit-lamp biomicroscopy and color photographs are 
indicated for monitoring these patients. If the nevus increases 
in size, changes its color, or if there is an important 
vascularization, then its promptly evaluation is recommended 
[7, 29, 30]. 

Treatment is usually represented by complete surgical 
excision of the tumor, and it can be associated with cryo-
therapy of the conjunctival edges and bare sclera [31], with 
at least 3 mm to 4 mm healthy edges [32]. Conjunctivoplasty 
or transplantation of amniotic membrane can be associated 
as well, depending on the size of the remaining defect [33]. 

Diffuse conjunctival melanoma treatment is represented 
by total surgical excision of the lesion associated with 
cryotherapy or Mitomycin C. Local resection associated 
with radiotherapy is indicated for orbital relapses and lymph 
nodes impairment. Conjunctival melanomas are X-rays 
resistant but are sensitive to Cobalt or Radium [34]. 

Recurrences can develop due to inadequate excision, 
corneal involvement or multifocal disease. 

 Conclusions 
The diagnosis and treatment of conjunctival pigmented 

lesions is difficult and time-consuming. In most cases, 
the clinical features of these lesions may lead to suspicion 
of malignancy. For young people, surgery is indicated only 
when the lesion grows in size or when functional problems 
appear. However, any excision of a conjunctival pigmented 
lesion must be subject to a systematic immunohisto-
pathological examination, and there is a set of antibodies 
(anti-S100 protein, anti-Melan A, anti-HMB45) and Ki67 
labeling index that are useful for differential diagnosis 
between a conjunctival nevus and a conjunctival melanoma. 
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