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Abstract

Purpose—-Blue nevus is a melanocytic tumor that has been commonly described in the skin.
Extracutaneous presentations including the ocular surface are rare. As such, the purpose of this
study was to characterize the clinical features and clinical course of the congenital melanocytic
tumor (blue nevus) of the conjunctiva.

Design—Retrospective noncomparative case series

Participants—21 patients with 23 blue nevi of the ocular surface that were surgically excised
between 2000-2016.

Methods—A chart review of patients identified from a database search of the Florida Lions
Ocular Pathology Laboratory records. Pathological diagnoses were confirmed by two pathologists
(SRD and GE). All specimens were bleached and tissue permitting, stained using SOX10
(MilliporeSigma, Darmstadt, Germany) and CD68 (Leica Biosystems, Nussloch, Germany).

Main outcome measures—Clinical characteristics, pathological features, and clinical course.

Results—Mean age of the population was 55+15; 71.4% (n=15) were white and 57.1% (n=12)
male. One patient had 3 lesions for a total of 23 lesions examined. Clinically, 13 lesions were on
the bulbar conjunctiva, 3 on the tarsal conjunctiva, 3 in the fornix, 2 caruncular, 1 episcleral and 1
at the limbus. Pre-excision, 8 patients were thought to have primary acquired melanosis (PAM), 4
with concern for primary conjunctival melanoma, and 1 thought to have metastatic disease from a
plantar melanoma. Five lesions were thought to be benign, and in 8 patients the lesions were
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identified incidentally after other ocular surgeries, with no pre-excision diagnosis of the lesions.
Pathological features were consistent with simple blue nevi in 21 lesions and cellular blue nevus in
2 lesions. No malignant transformations were noted in any patient over the mean 20.2 months
follow up period (range 2 weeks to 103 months).

Conclusion—Blue nevus is a rare deeply pigmented congenital melanocytic lesion with a benign
clinical course that can appear clinically similar to PAM or melanoma.
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Introduction

Blue nevus is a melanocytic tumor that has been commonly described in the skin.
Classically, it is considered a congenital lesion® however, its full degree of pigmentation and
hence its clinical diagnosis may occur later in life, most commonly during childhood and
young adulthood.24 It has a higher frequency in females.2

Histologically, blue nevi are composed of deeply located neural crest-derived, spindled,
dendritic and stellate melanocytes that become arrested during the course of their embryonic
migration to the epithelium. In normal embryonic development, dermal melanocytes
normally disappear everywhere except the presacral area, the head, neck, and the dorsal
extremities. The melanocytes then form dense collections of uniformly pigmented cells in
the skin dermis.>® In contrast, typical nevocellular nevi have histologically bland nests of
melanocytes present at the dermal epidermal junction, within the dermis or ina combination
of both. The cells migrate from the epithelium downward and may include epithelial
inclusion cysts.

Blue nevi are divided into two main histological groups, common blue and cellular blue
nevi. Common blue nevi have loosely aggregated spindle shape or dendritiform cells with no
mitotic activity.l: 5 In contrast, cellular blue nevi have cells arranged in islands, with a highly
cellular nodule in the center containing lightly pigmented spindle or polygonal cells of little
mitotic activity. The nodules are surrounded by sclerotic regions with cells resembling
common blue nevi.: 7 Blue nevi may also occur in combination with other nevi to form
combined melanocytic nevi.8:°

Given the deep location of the brown melanin in the dermis, the Tyndall effect gives blue
nevi their distinctive color when encountered in the skin. This effect describes the
phenomenon where longer wavelengths of light are absorbed by the superficial layers while
the shorter wavelengths (blue) are reflected. The net effect of the different wavelengths of
light determines the observed color.10

Extracutaneous presentations of blue nevi are infrequent and have only rarely been described
on the ocular surface. The frequency of blue nevi in cohorts with melanocytic lesions was
found to be 0.69%(2/343),11 2.5% (5/200)10 and 3% (4/148),12 respectively. In all, 11 case
reports covering 11 patients have described the presence of a blue nevus on the conjunctiva.
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1,7,13-21 (Table 2). Of these, one case first described the discrepancies between blue nevi of
the conjunctiva and the skin, with a focus on differences in apparent color.16 Three reports
described multifocal lesions,17: 19: 20 two of which were mostly or completely cellular blue
nevil’ 19 and one which transformed into a malignant melanoma.1® Another case report
described the presence of a cellular blue nevus in a patient with oculodermal melanocytosis
(nevus of Ota) syndrome.13

Blue nevi cells in the conjunctiva are found in a more superficial location (substantia
propria) than can be found in the dermis of the skin.22 Because the color of melanin is not
filtered by the thin overlying epithelium,8. 10 the Tyndall effect is absent. Thus conjunctival
blue nevi may appear brown, black, slate gray or blue, depending on both depth and
thickness.® In contrast, typical nevocellular nevi are raised or flat, are more superficial, are
potentially cystic, and possibly change size and pigmentation with age and hormonal
changes. The distinction is not absolute, however, and histologically, combined nevi
(composed of blue nevus cells and nevocellular cells) can be seen in the conjuntiva.8 ©

To our knowledge, we present the largest case series of 21 patients with 23 blue nevi of the
ocular surface emphasizing their clinical characteristics, pre-operative impressions,
histopathologic findings, and clinical course.

Study Population

This study was conducted with adherence to the tenets of the Declaration of Helsinki and
with approval from the University of Miami’s Institutional Review Board to retrospectively
review patient charts. All patients with a pathological diagnosis of blue nevus of the ocular
surface between the years of 2000 and 2016 were compiled from a search of the database of
the Florida Lions Ocular Pathology lab records. After pathology record review, patients with
combined nevi (nevi containing elements of blue nevus and nevocellular nevi) were
excluded (n=4) and one lesion too necrotic to make an absolute determination, leaving a
total of 21 patient charts of pure blue nevi which were reviewed. Pathological diagnoses
were confirmed by two pathologists (SRD and GE). All specimens were bleached with
potassium permanganate and tissue permitting, immunohistochemical stains, namely SOX10
(MilliporeSigma, Darmstadt, Germany) and CD68 (Leica Biosystems, Nussloch, Germany),
were obtained.

Data Collection

Demographic information for each patient was collected, including age, gender, and
ethnicity. Recorded medical history included a history of previous cancers, age at the
discovery of the lesion, suspected diagnosis pre-lesion excision, the size of the lesion, color,
focality, pathologic findings, and clinical course.
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Statistical Analysis

Results

All statistical analyses were performed using SPSS Version 22 (SPSS Inc., Chicago, Illinois
USA) statistical package. Descriptives and frequencies were calculated for all
aforementioned patient data.

Study population

Demographics of our study population (n=23) at time of blue nevus diagnosis included a
mean age of 55 years standard deviation 15.1, range 27-82 years; 42.9% (n=9) were female;
71.4% (n=15) self-identified as white and 38.1% (n=8) as Hispanic (Table 1). Two patients
had a previous history of cancer; one had a previous history of a plantar melanoma
suspicious of metastasis (patient 11, Table 1). She later developed a papillary thyroid
carcinoma which was excised. In this patient, the lesion was initially debulked and a year
later definitive removal was completed. The lesion has not recurred within the 8.5 years of
follow up of the re-excision. The other patient had a history of lymphoma and was
undergoing chemotherapy at the time of presentation, (patient 12, Table 1). He was lost to
follow up after 8 months.

Clinical characteristics

All individuals but 1 had a solitary blue nevus on the ocular surface (Table 1); one white
Hispanic male had 3 blue nevi on his conjunctiva. One patient had a nevus of Ota Of the 23
lesions, 3 were on the palpebral conjunctiva, 3 in the inferior fornix (Figure 1), 13 on the
bulbar conjunctiva, 2 on the caruncle, 1 episcleral and 1 at the limbus (Figure 2). Eight
patients had color photographs available for review, which demonstrated lesions of various
sizes and colors. Seven lesions were flat as demonstrated by Figure 1; 1 was nodular as
demonstrated by Figure 3. Two lesions were light brown in color, 3 moderately brown
(Figure 1), and 4 deeply brown-black (Figure 3-4).

Initial diagnosis

Eight patients were excised with a pre-biopsy suspicion of a pre-malignant or malignant
condition (4 thought to be primary conjunctival melanoma, 1 metastatic melanoma from a
prior plantar melanoma, and 3 primary acquired melanosis). The lesions in 5 patients were
thought to be benign prior to removal (2 were suspected to be nevi, 1 congenital acquired
melanosis, 1 ocular melanocytosis, and 1 an unknown but benign pigmented lesion). Eight
lesions were removed incidentally during other ocular procedures.

Surgical technique

The method of removal of the nevus was based on the clinical index of suspicion. Lesions
suspected to be benign were removed with margins of 2 mm. Conjunctival lesions suspected
of malignancy had margins of at least 4 millimeters, edges were treated with double freeze/
slow thaw cryotherapy, followed by closure with or without amniotic membrane graft.
Episcleral lesions had 2mm margins taken. A “no touch” technique as proposed by Shields
et al was employed.23: 24
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Two patients (9.5%) were found to have cellular blue nevi while the remaining 90.5% had
simple blue nevi (Figure 1,4-5). The spindle shaped nevus cells were typically found in the
substantia propria (n=23). All specimens were bleached with potassium permenganate.
Thirteen patients had sections stained with immunostaining of SOX10 and CD68. The
remaining lesions were unable to be stained due to exhausted tissue blocks. Figures (1, 3-5)
illustrate the immunostaining.

Despite differences in surgical technique, over a mean follow up of 20.2 months (z 28, range
2 weeks to 103 months), but no malignant transformations occurred in any patient. One
patient (case 11) initially presented with a deep conjunctival/episcleral lesion. The lesion
was debulked and MelanA and SOX10 demonstrated staining consistent with a blue nevus.
The lesion was morphologically benign with no evidence of prominent nucleoli, mitotic
activity or nuclear pleomorphism. The margins were positive. One year later the lesion was
further excised and again showed a benign melanocytic lesion consistent with a blue nevus.
The lesion has not recurred with 8.5 years of follow up.

Discussion

To summarize, we found that blue nevus of the conjunctiva presented most often in older,
white males. While the nevus is considered congenital,2? its clinical diagnosis in the eye did
not occur until on average the 5™ decade of life. This is in line with other reports of blue
nevus of the conjunctiva where the mean age at diagnosis was 52 years (range 30-93, n=11).
1,7,13-21 BJye nevi appear to present at an older age in the eye than the skin where
individuals are usually diagnosed at an age younger than 40.2: 3 Males outnumbered females
in our population which is the reverse of what has been described in prior reports from the
eye (where males represented 46% of the population)?: 7 13-21 and skin (where reported
female:male ratios ranged from 2.24 to 8.5:125).

Regarding the clinical presentation, we found that the majority of lesions presented on the
bulbar conjunctiva but were also distributed in other locations, as has been described in other
publications of blue nevus of the conjunctiva.l: 7- 13-21 |n the skin, blue nevi commonly
present in the pre-sacral area, the head and neck, and the dorsal extremities25, but can also
be found in a wide range of other locations.2’-37 Multifocal lesions were not common in our
sample and similarly, represented the minority of cases in prior series (27.3%, n=3/117:17. 20
in the eye; 6.5%, n=13/200%° in the skin). In the skin, multifocal blue nevi may be associated
with lentigenes, atrial myxomas, mucocutaneous myxomas, and blue nevi (LAMB)38
syndrome found in association with the Carney Complex.

Regarding the clinical diagnosis, 8 cases in our series were suspected to be malignant or pre-
malignant. This is not unexpected as blue nevi on the ocular surface can mimic other
melanocytic lesions in location and appearance, such as nevocellular nevi, racial melanosis,
primary acquired melanosis and melanoma (Table 3). Due to the lack of the Tyndall effect,
they can appear in any shade of brown or black and can vary in size. This is less of a concern
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in the skin where common blue nevi are generally not confused with melanoma. However,
cellular blue nevi of the skin can have a nodular appearance and are usually larger than
simple blue nevi so these lesions can be misdiagnosed as a malignancy.3® Given the
overlapping presenting characteristics between blue nevi, congenital acquired melanosis,
primary acquired melanosis, and melanoma, a biopsy with histologic analysis is needed
when malignancy is suspected. Eight lesions were found incidentally after conjunctival
removal in the setting of pterygium surgery, retinal detachment repair, and corneal
transplantation. These were all benign, fully removed and needed no further intervention. As
in our cases, prior reports have described blue nevi that were incidentally discovered after
surgery for retinal detachment!4 and a pyogenic granuloma.18

Typical histological features of blue nevi include dendritic spindle shaped, heavily
pigmented cells with variable amounts of melanin and histocytes (melanophages) present
within the dermis/substantia propria. Bleaching with potassium permanganate confirms that
the intracellular pigment is melanin and allows for morphological evaluation of cellular
features. SOX10 is a transcription factor involved in neural crest development which can be
targeted with an antibody stain to identify melanocytes and demonstrate melanocytic
differentiation. Similarly, MelanA targets melanocytic cells. CD68 is a marker for tissue
histiocytes including melanophages which are often present in blue nevi.

The differential diagnosis of a pigmented lesion on the ocular surface includes, nevocellular
nevi, primary acquired melanosis with or without atypia (PAM), conjunctival melanoma in
situ (C-MIN), invasive conjunctival melanoma, extraocular extension of a ciliary body
melanoma, pigmented squamous carcinoma in situ/invasive carcinoma, and foreign body
(Table 3)0, These entities are best differentiated by history, clinical examination, and careful
pathological examination.

With regard to location, blue nevi are present in the substantia propria, while junctional nevi,
PAM, C-MIN, and pigmented intraepithelial squamous tumors are present exclusively in the
epithelium. Sub-epithelial nevi, compound nevi, will have morphologically benign
melanocytes present in the substantia propria. Invasive melanoma, and extraocular extension
of uveal melanoma will have atypical melanocytes present in the substantia propria.
Pigmented squamous cell carcinoma may show dendritic melanocytes lacking
morphological atypia within a thickened atypical epithelial proliferation and within the
substantia propria. (Table 3).

Clinically, benign nevi appear regular in shape, cystic and discovered at a younger age. PAM
and C-MIN“0 have acquired superficial epithelial conjunctival pigmentation. Pigmented
squamous carcinomas have features of ocular surface squamous neoplasia such as thickened
epithelium, keratinization, and/or opalescence. All lesions containing melanocytes will stain
positive for SOX10 and MelanA, including pigmented squamous carcinoma*! 42 and
surrounding histiocytes that engulf pigment will stain positive for CD68. This is valuable in
excluding the phenomenon of pigment incontinentia and foreign pigmented material.

Pathologically, as in prior reports,: 7- 13-21 most of the lesions in this study were of the
simple type and only two were found to be cellular.” 13: 14, 17. 19 \while none of our patients
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experienced malignant transformation, this has been described in 1 patient with a cellular
blue nevus of the conjunctiva.1® This situation is very rare, as malignant transformation does
not often occur in the setting of a blue nevus. Malignant transformation of blue nevi has
been reported in the orbit,*3 44 occasionally in the setting of a nevus of Ota.13: 45

While usually isolated, blue nevi have been associated with Carney Complex,#6: 47 a rare
hereditary condition associated with myxomas, blue nevi, endocrine tumors and other
mucocutaneous lentigines. None of the patients had this complex, but two of the patients in
this series did have other malignancies. One patient was a 79 year old woman who had a
history of a plantar melanoma raising the question of a metastasis prior to excision, as well
as a concurrent thyroid carcinoma. The other was a 65 year old black man with a history of
lymphoma and undergoing chemotherapy.

As in all studies, our findings must be interpreted while considering our study limitations
which include a retrospective design with limited patient numbers. However, as blue nevus
of the conjunctiva is rare, our case series is the largest to date. To conclude, we found that
blue nevus of the conjunctiva can be confused with other melanocytic lesions of the
conjunctiva. Histologic confirmation is needed to make the diagnosis but when made, the
patient can be assured that the clinical prognosis is excellent.
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Blue nevus is a melanocytic tumor that is commonly described in the skin. In the
conjunctiva, it can be clinically misdiagnosed as a malignancy. We present a series
emphasizing typical characteristics, histopathologic findings and course.
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Figure 1.
Images from a 71 year old white Hispanic male A. Slit lamp photograph showing

moderately pigmented lesions in the forniceal and adjacent palpebral and bulbar conjunctiva
(arrow). B. Photomicrograph reveals densely pigmented spindled melanocytes containing
copious intracytoplasmic pigment, consistent with blue nevus (arrow) (stain, hematoxylin—
eosin; original magnification, x200). C. Photomicrograph demonstrates removal of melanin
pigment with bleach and morphologically benign dendritic cells lacking prominent nucleoli
(stain, permanganate bleach; original magnification, x200). D. Photomicrograph
demonstrating SOX10 staining (arrow) within the dendritic pigmented melanocytes (stain,
SOX10 immunostain with red chromagen; original magnification, x400) E.
Photomicrograph demonstrating CD68 positive melanophages (arrow) interspersed with the
dendritic melanocytes (stain, CD68 immunostain with red chromagen; original
magnification, x400).
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Figure 2.
Distribution of the 23 blue nevi on the ocular surface in this series. Of 23 lesions, 5 were

nasal (21.7%), 2 supero-nasal (8.7%), 1 infero-nasal (4.3%), 1 temporal (4.3%), 3 infero-
temporal (13%) and 2 were superior (8.7%). Other lesion locations including 3 on palpebral
conjunctiva (13%), 2 on the caruncle (8.7%), and 3 in the inferior fornix (13%). One lesion
(4.3%) was in an unknown quadrant, found incidentally in a specimen taken during retinal
detachment surgery.
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Figure 3.
Images from a 61 year old white non-Hispanic female A. Slit lamp image of the right eye

showing a darkly pigmented, nodular lesion at the plica semilunaris which had been present
for 20 years. Melanoma was suspected prior to removal. B. Photomicrograph revealing
plump variably spindle shaped melanocytes and numerous melanophages (arrow) consistent
with blue nevus (stain, hematoxylin—eosin; original magnification, x200). C.
Photomicrograph demonstrates removal of the melanin pigment with bleach and
morphologically benign variably dendritic cells lacking prominent nucleoli. (stain,
permanganate bleach; original magnification, x200). D. Photomicrograph demonstrating
SOX10 staining (arrows) within the dendritic pigmented melanocytes (stain, SOX10
immunostain with red chromagen; original magnification, x200). E. Photomicrograph
demonstrating CD68 positive melanophages (arrow) interspersed with the dendritic
melanocytes (stain, CD68 immunostain with red chromagen; original magnification, x200).
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Figure 4.
Images from a 79 year old white Hispanic female A: Slit-lamp photograph of the right eye

showing a dark brown, flat lesion. Metastasis from a known plantar melanoma was
suspected prior to removal. B: Photomicrograph demonstrates heavily pigmented dendritic
shaped melanocytes and melanophages within the substantia propria (arrow) consistent with
a blue nevus (stain, hematoxylin—eosin; original magnification, x200). C: Photomicrograph
demonstrates removal of melanin pigment with bleach and morphologically benign dendritic
melanocytes and macrophages (stain, permanganate bleach; original magnification, x200).
D: Photomicrograph demonstrating SOX10 staining (arrow) within the dendritic shaped
melanocytes (stain, SOX10 immunostain with red chromagen; original magnification,
x200). E: Photomicrograph demonstrating CD68 positive melanophages (arrow)
interspersed with the dendritic melanocytes (stain, CD68 immunostain with red chromagen;
original magnification, x200).
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Figure 5.
Images from a 58 year old white non Hispanic female with a lesion on the tarsal conjunctiva

A. Photomicrograph demonstrating densely pigmented plump dendritic shaped melanocytes
and melanophages within the substantia propria (stain, hematoxylin-eosin ; original
magnification, x200). B. Photomicrograph demonstrating removal of melanin pigment with
bleach and morphologically benign variably dendritic cells lacking prominent nucleoli
(stain, permanganate bleach; original magnification, x200). C. Photomicrograph
demonstrating SOX10 (arrows) staining within the dendritic pigmented melanocytes (stain,
SOX10 immunostain with red chromagen; original magnification, x200). D.
Photomicrograph demonstrating CD68 positive melanophages (arrow) interspersed with the
dendritic melanocytes (stain, CD68 immunostain with red chromagen; original
magnification, x200).
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