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Abstract

Conjunctival melanocytic lesions are very diverse pigmented tumors that include benign, premalignant and malignant tumors. The aim of
this article is to highlight the clinical and histopathological aspects of conjunctival melanocytic tumors at children. This study is a retrospective
case series study of three patients selected from fifteen cases with melanocytic conjunctival tumors who were operated in the Department
of Ophthalmology, “St. Spiridon” Emergency Hospital, Iaşi, Romania. A systematic review of the literature was undertaken, using an electronic
search of PubMed/MEDLINE, Google Scholar and ISI Web of Knowledge, to identify original English or French articles and reviews on this
subject. Patients were diagnosed by the same doctor between 2004 and 2016, in ambulatory of Department of Ophthalmology of the same
Hospital. The age of patients was between 7 and 17 years old. Three cases (boys) were treated by surgery – one patient with conjunctival
malignant melanoma (histologically confirmed) derived from a pre-existing benign conjunctival nevus (diagnosed 1.5 years before), a patient
was operated for aesthetic reasons (with histological diagnosis of compound conjunctival melanocytic nevus) and one boy was diagnosed
of melanocytic conjunctival nevus. All cases operated had normal visual acuity and fundoscopy. There was no regional lymph node present in
any case studied. The traditional method for clinical diagnosis of suspected pigmented conjunctival lesions was to remove these lesions
surgically and to examine architectural and cytological features with light microscopy. We recommend an immunohistochemical staining for
the detection of specific cellular antigens in conjunctival melanocytic tumors in children. The diagnosis, treatment and the follow-up of the
patient were challenges for the ophthalmologist.
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 Introduction
Melanocytic proliferations are the most common
tumors of the conjunctiva, accounting for up to 53% of
all conjunctival neoplasms [1]. Conjunctival melanocytic
lesions are represented by a wide range of pigmented
tumors that include benign, premalignant and malignant
tumors. Conjunctival nevi are the most common pigmented
tumors (more than 50%) and are typically found in the
interpalpebral bulbar conjunctiva [2]. Other conjunctival
melanocytic lesions are melanosis (conjunctival and
acquired) [1–3]. Conjunctival melanoma may arise de novo
(12–26%), or from primary acquired melanosis (10–74%)
[4, 5]. With a prevalence of one per two million people
of European ancestry, malignant conjunctival melanoma
accounts for 1–2% of all eye malignancies and 5% of all
ocular melanoma [1, 2, 5]. Most frequently, it appears in
middle aged to elderly persons with a peak incidence in
the fifth decade of life [6]. In childhood and adolescence,
conjunctival melanocytic nevi are common [1–3], while
the conjunctival melanoma is extremely rare in children
[7, 8].
Melanocytic proliferations are often challenging
lesions for the pathologist who is not familiar with the
unique histological features of melanocytic proliferations
in this location and with the nomenclature used by the
ophthalmologist [1].
The traditional method for clinical diagnosis of suspected
pigmented conjunctival lesions has been to remove these
ISSN (print) 1220–0522

lesions surgically and to examine the architectural and
cytological features with light microscopy. An immunohistochemical (IHC) staining is recommended for the
detection of specific cellular antigens [9].
Ophthalmologists monitor benign conjunctival tumors
annually, since adulthood, because nevi can be confused
with melanomas, and epithelial or stromal lesions with
carcinomas. For children and teenagers, surgery is
recommended only when growth or functional problems
are observed [10].
There are studies showing that conjunctival melanomas
share molecular abnormalities with cutaneous melanomas
[11–13]. They also associate with refractive amblyopia
and an early ophthalmological screening is needed in all
children with pigmented conjunctival lesions to be able
to prevent refractive amblyopia [14]. In establishing the
diagnosis and the line of treatment, these cases were a
permanent challenge for the entire team, ophthalmologist,
pediatric doctor, pathologist and ocular surgeon.
The aim of this article is to highlight the clinical and
histopathological aspects of conjunctival melanocytic
tumors at children.
This study presented a retrospective case series of
three patients (all males) with melanocytic conjunctival
tumors. Patients were diagnosed and surgically treated by
the same doctor between 2004 and 2016, in the Outpatient
Clinic of the Department of Ophthalmology, “St. Spiridon”
Emergency Hospital, Iaşi, Romania. We selected for
ISSN (online) 2066–8279
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presentation three children with some particularities
in diagnosis and treatment of conjunctival melanocytic
tumors. All cases had normal visual acuity and no other
anterior or posterior ocular modifications. There were
no regional lymph nodes in all cases studied. Clinical
parameters observed: onset of pigmentary conjunctival
lesions, diameter and color of the lesion, type of histological
examinations, and follow-up of the conjunctival scar after
treatment, the presence of lymph nodes. All cases were
histologically analyzed in the Department of Pathology
of the same Hospital. The traditional method for clinical
diagnosis of suspected pigmented conjunctival lesions
was to remove these lesions surgically and to examine
architectural and cytological features with light microscopy.
An IHC staining was recommended for the detection of
specific cellular antigens.
 Case presentations
Case No. 1
The patient C.P., a white 7-year-old boy, from a
local orphanage house, was examined in the Eye Clinic,
“St. Spiridon” Emergency Hospital, Iaşi, Romania. Boy’s
pediatrician observed the lesion since he came with a
pigmented tumoral mass located on the bulbar conjunctiva
of the right eye. The time and circumstances of appearance
of lesion are uncertain (the history is confusing, with
possibility of a pre-existing minor, non-penetrating ocular
trauma). The lesion was present 1.5 years before (when
the pediatrician begun working in that orphanage house)
but since that moment the size and amount of pigmentation
increased. At the time of first visit examination showed a
non-tender, solitary, sharply demarcated, slightly prominent
pigmented mass, oval in shape, of 5.3×3 mm, with irregular
borders and multi-microcystic spaces within the substance,
giving rise to a multi-microgranulary formation, which
moved freely over the globe. The lesion was located
3 mm from the corneal limbus in the temporal bulbar
conjunctiva of the right eye. The lesion was accompanied
by dilated episcleral feeding vessels (Figure 1, a and b).
Otherwise, anterior segment examination and fundoscopy
in both eyes revealed no other pathology. Visual acuity

was 20/20 in both eyes and B-scan ultrasonography was
normal. No lymph nodes were present. The conjunctival
mass was excised along with at least 1 mm of apparently
normal tissue and together with underlying Tenon’s capsule,
followed by cryotherapy over the underling sclera. The
local defect resulted after excision was covered with an
autologous rotational conjunctival graft. The specimen
was sent to the Laboratory of Pathology, which revealed
a proliferation of round and polygonal cells confined to
nests or in a diffuse pattern, with low cytoplasmic content
and hyperchromatic nuclei. The proliferation partly
infiltrated the superficial epithelium. In the subepithelial
region, the large nest distribution prevailed and the cells
were more homogenous, with less pigmented nuclei.
There were also present small cystic spaces delimitated
by proliferating cells (Figure 2, a and b). No difference
could be made between malignant conjunctival melanoma
and benign conjunctival nevus. A special IHC technique
was performed in order to stain human melanoma black-45
(HMB-45) monoclonal antibody that is characteristic for
malignant conjunctival melanoma (Figure 3, a and b).
The reaction was positive at the level of subepithelial
cells arranged in nests and in cells that infiltrated the
epithelium and negative at the level of profound cells of
the proliferation (which represented a nevus structure).
It became obvious that we dealt with a conjunctival
melanoma with lateral spread, developed from a preexisting nevus. After 36 months, it was only a subconjunctival scar on temporal bulbar conjunctiva, with
no other modifications of conjunctiva.
Case No. 2
The patient S.A., a white 17-year-old boy, was
examined in the Eye Clinic, “St. Spiridon” Emergency
Hospital, Iaşi, Romania. Boy’s parents observed the lesion
on the left eye a pigmented tumoral mass on the bulbar
conjunctiva. Visual acuity and fundoscopy was normal.
No lymph nodes were present. At the time of his first
visit, a non-tender, solitary, sharply demarcated, slightly
prominent pigmented mass, oval in shape, of 6×2.5 mm,
with irregular borders could be noticed, which could
move freely over the globe (Figure 4).

Figure 1 – (a) Solitary, sharply demarcated, unevenly pigmented mass, located 3 mm from the corneal limbus in the
temporal conjunctiva of the right eye with dilated episcleral feeding vessels (slit lamp photography). (b) Lesion is
prominent and pigmentation is variable, with microcystic spaces within the substance.
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Figure 2 – (a and b) The tumor is composed of a proliferation of round and polygonal cells confined to nests or in a
diffuse pattern with low citoplasmatic content and hipercromatic nuclei, infiltrating the superficial layer. In the
subepithelial region, the large nest distribution prevailed and the cells were more homogenous, with less pigmented
nuclei. Small cystic spaces are outlined by proliferating cells. Hematoxylin–Eosin (HE) staining, ×400.

Figure 3 – (a and b) Immunohistochemical staining positive at the level of subepithelial cells and in cells that infiltrated
the epithelium and negative at the level of profound cells of the proliferation. Anti-HMB-45 antibody immunostaining,
×400. HMB-45: Human melanoma black-45.

pound conjunctival melanocytic nevus. The post-operative
evolution was normal, and the scar from bulbar conjunctiva
is small and without other modification.
Case No. 3

Figure 4 – Conjunctival melanocytic nevus (gross
photography, left eye).

The lesion was the same since the boy or parents
observed the conjunctival pigmentation. The lesion was
located in the temporal bulbar conjunctiva of the left eye.
The lesion was accompanied by dilated episcleral feeding
vessels. The boy and the parents wanted it operated only
for aesthetic reason. The conjunctival lesion was excised
in normal tissues. The histological diagnosis was com-

The patient M.A., a white 9-year-old boy, was
examined in the Eye Clinic, “St. Spiridon” Emergency
Hospital, Iaşi, Romania. We observed a temporal pigmented
lesion (3×2 mm) near the corneal limbus (at 1 mm). The
patient told us that the lesions were there since birth but
he noticed that it increased in the last year (Figure 5,
a and b). Visual acuity and fundoscopy were normal.
No lymph nodes were present. We operated the patient
and the histological exam established that the lesion is
a conjunctival melanocytic compound nevus (Figure 6,
a and b). The excision was completed in normal tissue.
 Discussions
The diagnosis for first case was difficult because of
confused history and lack of data concerning the tumor’s
circumstances of appearance (we do not know if the
pigmentation was present at birth). The presumed trauma
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would raise suspicion of a pyogenic granuloma; this lesion
appears frequently after surgery or trauma. Difficult was

also the differentiation between benign nevus [8] and
malignant melanoma.

Figure 5 – (a) Pigmented mass located 1 mm from corneal limbus in the temporal conjunctiva of the right eye with
dilated episcleral feeding vessels. (b) The lesion is not prominent and pigmentation is variable (gross photography at
slit lamp, right eye).

Figure 6 – (a) Conjunctival fragment with melanocytic subepithelial and junctional proliferation. (b) Melanocytic cells
have intracytoplasmatic melatonin. HE staining: (a) ×40; (b) ×100.

The clinical elements for positive diagnosis are: (i)
young age (presentation of conjunctival nevus is usually
during puberty or early adult life and melanoma presents
typically during the early fifties; the tumor is extremely rare
during the first two decades of life), (ii) the solitary, well
demarcated lesion, (iii) free movement over episclera and
(iv) the uneven pigmentation and microcystic appearance
of the lesion. For the latter were suggestive: prominent
aspect and increasing in size and amount of pigmentation.
Conjunctival malignant melanoma is a rare ocular
malignancy [15]. It occurs in the following pathological
forms: melanoma with primary acquired melanosis (50–
70%), melanoma arising from a pre-existing nevus (20%)
[16] or de novo. In rare cases, an underlying ciliary body
melanoma may extend through the scleral emissary vessels
and produce a dark epibulbar mass. Hardly ever a malignant melanoma may extend from eyelids to conjunctiva.
A common site is the limbic area and bulbar conjunctiva
but any other location on the conjunctiva is possible. The
usual clinical aspect is a solitary nodule with variable
pigmentation and heavy vascularization that may become
fixed to episclera.

IHC studies made the differential diagnosis for
different types of conjunctival melanocytic nevi [9]. The
IHC exam was highly relevant for our first presented case.
The behavior of conjunctival melanoma remains
unpredictable: some may grow in a nodular fashion and
some may invade the globe and extend posterior to the
orbit, causing one-sided proptosis, which can be confused
with extraocular manifestations of the endocrinological
diseases as well as other intraorbital tumors [17, 18].
The outcome is partly determined by the site involved:
bulbar conjunctival melanomas have a better prognosis
then melanomas of the palpebral conjunctiva, fornix or
caruncle. Although they may metastasize, they have a
better prognosis then melanoma of the eyelids skin.
Cytological risk factors for recurrence and metastasis
are large size, multicentricity, extralimbal tumors involving
the caruncle, fornix or palpebral conjunctiva, epithelioid
cell type, lymphatic invasion or orbital spread and evidence
of extension to the margins of excision [6]. In adults,
tumor thickness has strong prognostic implications in
adults: thin lesions with 0.75 mm or less have a survival
rate of 100%, while thicker lesions with 3 mm or more
have only a 22% survival rate [9].
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An excision biopsy should be considered for any
suspicious pigmented epibulbar lesion since this procedure
does not seem to increase the risk of metastasis [19].
Treatment usually consists of complete local excision
(supplemented with cryotherapy to the conjunctival margins
and bare sclera [20, 21]. Excision and cryotherapy are
used as treatment for conjunctival melanoma and primary
acquired melanosis with atypia. Recurrences are typically
associated with incomplete excision, corneal involvement
and multifocal disease [22, 23]. Diffuse melanoma is
treated by excision of localized nodules and cryotherapy or
Mitomycin C to the diffuse component. Orbital recurrences
and lymph node involvement are treated by local resection
and radiotherapy. Melanic tumors are resistant to X-rays,
but not to Cobalt or Radium [24]. Exenteration does not
improve the survival rate and is therefore reserved for
patients with extensive and aggressive tumors [25, 26].
For cases two and three the diagnosis were from the
beginning a benign tumor and the postoperative evolution
was very good. Inflammatory conjunctival nevi can be
in association with allergic conjunctivitis, and despite of
periods of rapid growth, there are histologically benign
tumors [26].
Conjunctival lesions can be associated with refractive
amblyopia, if ophthalmological examination is too late.
The treatment for melanocytic lesions will be surgery
when growth or functional problems are observed. Early
ophthalmological screening for children can prevent
refractive amblyopia and can improve the quality of life
and, all pigmented conjunctival lesions need monitoring
[14, 27].
It is difficult to extrapolate information regarding adult
conjunctival melanoma to children because conjunctival
melanoma is extremely rare in children. In such instances,
a conjunctival nevus can undergo malignant transformation
into melanoma [22]. IHC studies for melanocytic markers,
such as HMB-45 and melanoma-associated antigen
recognized by T cells-1 (MART-1) may help in the
differential diagnosis of small round blue cell tumors in
the conjunctiva. However, immunohistochemistry plays
a limited role in differential diagnosis between benign
and malignant conjunctival lesions [1, 28, 29]. A newer
non-invasive technology currently being tested on histopathological specimens of conjunctival melanocytic
lesions uses patterns of pigment chemistry [30].
After a full ophthalmic examination, a complete
physical examination, including palpation of the parotid,
preauricular, submandibular, and cervical lymph nodes
should be done [31]. The common sites of conjunctival
melanoma metastasis are regional lymph nodes, brain,
lungs and liver [32]. Any suspicious lesion found at the
eye level requires early diagnosis and surgical excision
in order to prevent the invasion of the eyeball and of the
eye socket with loss of visual acuity [33].
Treatment of conjunctival-pigmented lesions consists
in surgery, cryotherapy [34], adjuvant chemotherapy [35],
use of Mitomycin C [36] and topical Interferon-α-2B
[37]. Future directions in topical chemotherapy agents are
5-Fluorouracil (5-FU) [38], Cisplatin [39] and Bortezomib
[40]. The defect remaining after the excision of the tumor
found at the conjunctiva level can be repaired through
conjunctivoplasty or amniotic membrane transplant [41].
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Patients with pigmented conjunctival lesions should be
monitored for ocular scars and also for other systemic
diseases.
 Conclusions
The diagnosis and treatment of conjunctival melanocytic
lesions are a challenge for the ophthalmologist because
the patient does not know if the lesion increased or not.
Often, patients want to be operated only for aesthetic
reasons. It can be associated with refractive amblyopia,
if ophthalmological examination is too late. Treatment
of melanocytic lesions will be surgery when growth or
functional problems are observed. Evolution after surgery
in normal tissue is very good.
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