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Abstract

Citation: Auth DM, et al. Three | 7,0 recently, clinically-appearing atypical blue nevi which have been biopsied have been read

;aeif;l::tfoozzde;:n:;yts)m;;A] by dermatopathologists as melanocytomas. We have noticed this phenomenon over the last 1-2
Dermatol Res. 2024;5(3):1-8. years. The spectrum between blue nevi, atypical blue nevi and melanocytomas seems to be blurry.
https://doi.ore/10.46889/[DR 2024. With the advent of newer immunohistochemistry stains including, but not limited to, PRAME,
5313 Mel/Ki-67, pl6 and BAP1; there have been more outright calls of melanocytomas. Below we

describe three cases which, to us as clinicians, are an enigma. The proliferation of these

immunostains - while it has helped in malignant differentiation - seems to also lead to confusing
diagnoses.
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Introduction
Atypical melanocytic lesions overall are known to require a second opinion by many pathologists

conditions of the Creative | variability of histology. It seems that a melanocytoma is a rare melanocytic proliferation that is
Commons  Attribution (CCBY) | classified between an atypical nevus and melanoma with uncertain malignant potential [1].
license Although systemic spread is rare (3.2%), these lesions have the capacity to metastasize to adjacent
(https:/creativecommons.org/li regional lymph nodes (41%) [2]. Since they do not metastasize far, it is thought that their prognosis
censes/by/4.0) is significantly more favorable than that of melanoma. Melanocytomas commonly arise de novo,
but can also occur within a congenital nevus. They can appear as blue-black papules, plaques or
nodules and are found mostly on the extremities. However, cases have also been reported on the

back, scalp, genitals, shoulders, ankles, meninges of spinal cord and eyes including the choroid

[2-4].

There are multiple differential diagnoses that melanocytomas may be mistaken for. These include, but are not limited to: blue
nevus, deep penetrating nevus, combined nevus, cutaneous and pilar neurocristic hamartomas, melanoma arising in a blue
nevus and more. Regardless, melanocytomas have also been found to be histologically identical and indistinguishable from
epithelioid blue nevi [2].

Pigmented epithelial melanocytomas are composed of three cell types including dendritic cells, polygonal cells with dark
pigmentation and epithelioid cells with abundant cytoplasm and large vesicular nuclei. Histologically, melanocytomas have
sheets and nodules with heavily pigmented melanocytes in the deep dermis with an epithelioid and spindled appearance [2].
The epithelioid cells are seen more central and the spindle cells are closer to the periphery of the lesions. In addition, Fluorescence
In-Situ Hybridization (FISH) can be used to aid in diagnosis. The two most common genetic alterations in melanocytomas are
fusions in Protein Kinase C Alpha (PRKCA) and inactivating mutations in protein kinase cAMP-dependent type I regulatory
subunit alpha (PRKAR1A), both of which are located in 17q24.2 [2].
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According to the melanoma-or-not paradigm, it is recommended that all borderline lesions are treated as melanomas of
equivalent thickness. However, this may not be the case for melanocytomas if they are in highly sensitive or cosmetic areas - in
such a case, the provider may use clinical judgment to perform an excision with clear margins vs. a wide excision [1]. On the
other hand, according to the current European recommendation, low-grade melanocytomas should have an excision with a 2-5
mm margin, while high-grade melanocytomas should have a 5-10 mm margin excision. They do not recommend follow-up for
low-grade, but suggest a 6 month follow-up for 5 years for high-grade melanocytomas [5].

Melanocytomas are very rare, but very relevant. Health care providers need to be educated about these skin lesions in order to
better educate and inform their patients and to appropriately treat them. Although disseminated spread is rare, these lesions
need to be followed and appropriately excised to eliminate any potential for malignancy.

Case Report

Case 1

A 30-year-old female with a history of moderate dysplastic nevi of her left upper back and midline mid back presented for a full
body skin examination. On examination, a 5 mm brown/pink macule was seen on the mid back at left of midline (Fig. 1). The
macule had a smeared appearance on the lateral edge and irregular matrix on the superior portion under dermoscopy. A 6x6
mm shave biopsy was obtained which revealed an “Atypical Combined Compound Melanocytic Proliferation, Favor A
Combined Compound Melanocytoma with clear margins. A description of the histology revealed a raised compound
melanocytic neoplasm that is circumscribed by round nests at the dermo-epidermal junction. In between, junctional nests are
variably fused and disordered and consist of epithelioid or spindled melanocytes with large nuclei that have irregular contours
and cytoplasm that is dusky to ground glass. The melanocytes involve adnexal epithelia. Superficial dermal melanocytes consist
of scattered nests and single conventional nevo-melanocytes along with nests of similar epithelioid forms seen at the dermo-
epidermal junction. Immunohistochemical expression in the neoplastic melanocytes is p16 lost in the epithelioid and spindled
forms and PRAME in rare junctional nests (appropriate controls included). There is a sparse lymphocytic inflammatory infiltrate”
(Fig. 2,3). The melanocytoma was excised in the office. After excision, there was an addendum on the original path regarding a
BAP1 immunostain which was predominantly retained but showed an altered and weak expression in a subset of melanocytes
(Fig. 4). The patient was then referred for wider excision with a 1 cm margin.

Figure 1: On examination, a 5 mm brown/pink macule was seen on the mid back at left of midline.
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Figure 2: 200x magnification of the entire lesion, highlighting the circumscription but two popuiations of cells: pale, larger
epithelioid forms in the epidermis and papillary dermis and a deep dermal population of smaller melanocytes.
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Figure 3: 200x magnification of p16 immunostain, showing large regions with preserved immunostain expression, but marked
loss in superficial dermal, epithelioid forms (ovoid circle).
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Case 2

An 80-year-old female with a history of sunburns presented for a full body skin examination. On examination, a 2 mm violaceous
black papule was seen on her right lower cheek (Fig. 5). A 4 mm punch biopsy was obtained which revealed “Combined
Melanocytoma (Intradermal Nevus and Focus Deep Penetrating Melanocytoma)” with the side margin involved. A description
of the histology revealed “sparse aggregates of banal-appearing melanocytes are found within the dermis (Fig. 6). There is partial
maturation with depth. A subset displays more epithelioid to avoid morphology with dusty gray cytoplasm and admixed
melanophages. The melanocytes are PRAME-negative and show retained p16 (Fig. 7). Mel/KI-67 shows a very rare uptick in
nuclear reactivity within a dermal melanocyte (Fig. 8). The side margin is focally involved.” The melanocytoma was removed
with an excision with 5 mm margins.

Figure 5: On examination, a 2 mm violaceous black papule was seen on her right lower cheek.

maturation with depth. A subset displays more epithelioid to avoid morphology with dusty gray cytoplasm and admixed
melanophages.
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Figure 8: 20x magnification Mel-Ki67 immunostain showed a very rare uptick in nuclear reactivity within a dermal
melanocyte.
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Case 3

A 77-year-old female with a history of basal and squamous cell carcinomas presented for a full body skin examination. On
examination, a 3 mm pink/gray papule was seen on her left upper arm (Fig. 9). A 4x3 mm shave biopsy was obtained which
revealed “BAP-1-Inactivated Papular Melanocytoma with deep margin involved.” A description of the histology revealed “a
somewhat dome-shaped growth with a proliferation of crowded intradermal melanocytes with irregular nest formation.
Occasional admixed melanocytes have enlarged nuclei with open chromatin and prominent nucleoli. Mitotic figures were not
detectable. A MITF (Microphthalmia Associated Transcription Factor) immunostain highlights the distribution of melanocytes,
supporting the histologic interpretation. Mel/Ki-67 marks rare occasional dermal melanocytes. pl6 appears retained. PRAME
marks in patchy fashion a subset of the intradermal melanocytes. BAP-1 shows loss of nuclear staining within most of the lesional
melanocytes. There is solar elastosis. The deep margin is involved.” The melanocytoma was excised in the office with a 5 mm
margin excision.

Figure 9: On examination, a 3 mm pink/gray papule was seen on her left upper arm.

Discussion

It appears that in some cases, a melanocytoma may be benign or premalignant or actually malignant. The following markers
discussed below were used to determine the diagnosis of these lesions as melanocytomas and differentiate them from benign
nevi and a true malignant melanoma.

In case 1, the lesion’s histology in summary showed that 1) p16 was lost in the epithelioid, spindled forms, 2) PRAME was seen
in rare junctional nests, 3) there was a sparse lymphocytic inflammatory infiltrate and 4) a BAP1 immunostain was
predominantly retained but shows altered and weak expression in a subset.

In case 2, the lesion’s histology in summary showed 1) PRAME negative, 2) retained p16 and 3) a very rare uptick in Mel/Ki-67
nuclear reactivity within a dermal melanocyte.

In case 3, the lesion’s histology in summary showed 1) MITF immunostain highlights the distribution of melanocytes, 2) Mel/Ki-
67 marks rare occasional dermal melanocytes, 3) retained p16, 4) PRAME marks in patchy fashion a subset of the intradermal
melanocytes and 5) BAP-1 shows loss of nuclear staining within most of the lesional melanocytes.
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To better understand what this means, we will further break down these markers. p16 is a tumor suppressor gene that is used
in the Retinoblastoma (Rb) pathway and it encodes proteins that are involved in controlling this fundamental cell cycle pathway
[6] . p16 does this by binding to cyclin-dependent kinases 4 and 6 to maintain the Rb gene in its active state. This gene then binds
to the transcription factor E2F, which prevents the progression of the cell cycle. By inhibiting this cell cycle, it prevents the
transformation of the cell into a tumor cell. Since p16 was lost in this melanocytic lesion, this shows that the pathway is not being
inhibited, thus allowing cells to proliferate without control.

PRAME, which stands for “PReferentially Expressed Antigen in MElanoma”, is a repressor of the Retinoic Acid Receptor (RAR)
signaling pathway. Retinoic acid is known to cease proliferation and differentiation, as well as initiating apoptosis. Defects in
this pathway - especially with PRAME as it inhibits this pathway - have been shown to be implicated in cancer as this entails
that RA production is suppressed [7]. In addition, PRAME has other names and should not be confused with the terms MAPE
(Melanoma Antigen Preferentially Expressed in tumors) and/or OIP4 (Opa Interacting Protein 4). Most benign human tissue has
minimal to no PRAME expression - however, it is interesting as there can be expression in the tissues of the ovary, placenta,
adrenals, endometrium and most commonly the testis [8]. If PRAME is positive, this will inhibit the production of RA, thereby
decreasing the inhibition of cell proliferation and differentiation and also inhibiting apoptosis. This has a double negative effect,
which ultimately leads to increased cell proliferation and decreased controlled cell death.

BAP1, which stands for “BRCA1-Associated Protein-1”, is a tumor suppressor gene as it is thought to inhibit cell proliferation
and promote apoptosis of impaired cells. The loss of BAP1 expression is associated with a poor prognosis and can help aid in
diagnosis of a malignant lesion [9]. BAP1 is known to remove ubiquitin tags. Ubiquitin tags function normally by breaking down
proteins. By BAP1 removing ubiquitin tags, it inhibits protein breakdown.

Mel/Ki-67 is a proliferative marker that is present during the G, S, Gz and M stages of the cell cycle. When it shows increased
expression in cells, it results in a boost of cell proliferation [10]. Mel/Ki-67 is a nuclear protein and it is able to aid in gene control
by spatially organizing heterochromatin. It is also found that there is a strong correlation between its expression and an increased
Breslow thickness, Clark’s level, invasion of lymphovascular tissue, ulceration, pT stage and the number of mitoses [11].

Conclusion

In the future, we anticipate that the markers which show the suppressor activity (or lack thereof) may be able to be enhanced
through correction of the genetic mutations which could reduce chance of malignant transformation and metastasis. The
definitive diagnosis of melanocytoma appears as a spectrum from premalignant to malignant and we recommend close
communication with your dermatopathologists regarding the immunostaining to determine if they are closer to the malignant
group which would require wider excisions.
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