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is immunohistochemistry helpful?
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The diagnosis and differential diagnosis of benign, intermediate and malignant me-
lanocytic neoplasms remain a recurring and clinically important challenge in derma-
topathology. The difficulty is not limited to rare melanoma variants, it also includes 
non-melanocytic lesions that simulate melanocytic tumours, benign melanocytic 
proliferations with worrisome architectural or cytological features, and malignant 
melanomas with deceptively bland morphology. In such settings, immunohistochem-
istry is not a substitute for careful histopathological assessment, but it may provide 
decisive ancillary information when applied as a targeted panel and interpreted in 
the appropriate morphological and clinical context. This review summarises selected 
diagnostic pitfalls in melanocytic pathology and highlights the contribution, limita-
tions and practical value of established and newer immunohistochemical markers.

Key words: naevus, melanocytoma, melanoma, immunohistochemistry, dermato-
pathology, diagnostic pitfalls.

Introduction

Malignant melanoma, its variants and its numer-
ous mimics represent one of the most demanding ar-
eas of surgical pathology. The  problem has become 
increasingly relevant because melanoma is being di-
agnosed with greater frequency in many countries, 
while the spectrum of recognised melanocytic lesions 
has expanded to include benign, atypical and inter-
mediate categories with overlapping morphology. For 
the practising pathologist, the consequences of diag-
nostic error are substantial: a benign lesion recognised 
as melanoma may expose a  patient to unnecessary 
treatment and anxiety, whereas an inconspicuous mel-
anoma interpreted as a naevus may delay appropriate 
management.

This diagnostic field is further complicated by le-
sions whose morphology appears unfamiliar, incom-
plete or discordant with the clinical impression. Some 
benign tumours display alarming features, including 
increased cellularity, pigmentation, mitotic activity or 

intraepidermal spread. Conversely, certain melano-
mas show a deceptively orderly nested or nevoid pat-
tern and may lack overt cytological atypia in routine 
sections. A reproducible diagnosis therefore depends 
on the integration of architectural features, cytomor-
phology, growth pattern, clinical information, and 
ancillary studies.

Immunohistochemistry has a central role in this in-
tegrated approach. Conventional melanocytic markers 
such as S100, SOX10, Melan-A and HMB45 help con-
firm lineage and highlight growth patterns, whereas 
markers including PRAME, p16, BAP1, PRKAR1A, 
5-hmC, Ki-67 and pancytokeratin may refine the dif-
ferential diagnosis in selected scenarios. None of these 
antibodies should be interpreted in isolation. Their val-
ue lies in the pattern of staining, the distribution of pos-
itive cells, the relationship to the dermal and epidermal 
components, and the concordance with the morpholo-
gy. Table I summarises selected immunohistochemical 
patterns that may be useful in the differential diagnosis 
of melanocytic tumours and selected mimics.
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Xanthogranuloma

Histiocytic proliferations may closely mimic me-
lanocytic neoplasms, particularly Spitz tumours, and 
in some instances malignant melanoma. The  dis-
tinction may be especially difficult in mononuclear 
xanthogranuloma, where the lesional cells lack the 
typical foamy cytoplasm and multinucleated giant 
cells that usually suggest a histiocytic process. When 
such lesions show increased cellularity or proliferative 
activity, they may be misinterpreted as an atypical 
Spitz tumour or even melanoma. A further pitfall is 
the occasional focal expression of S100 protein, which 
may falsely support melanocytic differentiation if the 
antibody is used in isolation. A broader immunohis-
tochemical panel is therefore essential. Xanthogran-
uloma typically shows CD68 expression and lacks 
Melan-A and HMB45 expression, thereby support-
ing histiocytic rather than melanocytic lineage [1].

Melanocytic matricoma

Melanocytic matricoma is a  rare tumour seen 
predominantly in elderly patients, with a  reported 
male predominance. Clinically, it usually presents as 
a small dark or black nodule on sun-exposed skin and 
may raise suspicion for pigmented basal cell carci-
noma, primary melanoma, or metastatic melanoma. 
Histologically, the lesion is well circumscribed and 
biphasic, consisting of an epithelial matrical compo-
nent with matrical, supramatrical and shadow cells, 
admixed with pigmented dendritic melanocytes. 
Mild to moderate pleomorphism and mitotic activity 
may be present and may contribute to the diagnostic 
concerns. Immunohistochemistry is helpful because 
the melanocytic component expresses S100 protein, 
Melan-A and HMB45, whereas the epithelial com-
ponent is highlighted by pancytokeratin, β-catenin 
and LEF1. Recognition of this dual differentiation 
prevents overdiagnosis as melanoma [2].

Pigmented epithelioid melanocytoma

Pigmented epithelioid melanocytoma (PEM) be-
longs to the expanding group of melanocytomas, 
a  category of melanocytic tumours characterised by 
intermediate biological potential and different genetic 
alterations. Pigmented epithelioid melanocytoma oc-
curs on the extremities, trunk, and head and neck re-
gion, most often in younger patients. Regional lymph 
node involvement may be encountered, but systemic 
metastasis and progressive disease are generally not 
observed. Morphologically, PEM is a cellular dermal 
neoplasm composed of heavily pigmented epitheli-
oid melanocytes with enlarged vesicular nuclei, often 
showing a perinuclear halo that produces a so-called 
“fried-egg” appearance. Cytological atypia, mitotic 

figures and even necrosis may be present, and these 
features may create a strong impression of dermal or 
metastatic melanoma. Many cases show PRKAR1A 
inactivation with loss of nuclear PRKAR1A expres-
sion, an immunohistochemical finding that can sup-
port the diagnosis when interpreted in the appropri-
ate setting [3, 4] (Figure 1).

BAP1-inactivated melanocytoma

BAP1-inactivated melanocytoma is a distinct me-
lanocytic neoplasm defined by bi-allelic BAP1 in-
activation and corresponding loss of nuclear BAP1 
expression. These lesions tend to occur in young 
patients and may be solitary or multiple. Clinically, 
they often appear as skin-coloured dermal papules 
or nodules and may be mistaken for conventional 
naevi or spitzoid lesions. Histologically, they typ-
ically show a  peripheral dermal naevus component 
and a  more cellular central component composed 
of enlarged spitzoid melanocytic cells. The enlarged 
cells may demonstrate increased atypia and prolifer-
ative activity, raising concern for melanoma. Immu-
nohistochemical loss of nuclear BAP1 expression in 
the enlarged component, with retention in internal 
controls, is a useful diagnostic clue and helps place 
the lesion within the spectrum of BAP1-inactivated 
melanocytic tumours [5] (Figure 2).

Desmoplastic atypical spitzoid melanocytic 
tumour

Desmoplastic Spitz naevus is a  variant of Spitz 
naevus seen mainly in adults. It is largely or entirely  
intradermal and is characterised by conspicuous col-
lagen deposition within the lesion. The  term des-
moplastic atypical spitzoid melanocytic tumour is 
applied to lesions that are typically larger and show 
more worrisome architectural features, including 
an intraepithelial component composed of enlarged 
melanocytic cells. These cells may be distributed 
diffusely within the epidermis rather than arranged 
in well-formed nests, thereby simulating malignant 
melanoma. In this setting, the overall symmetry of 
the lesion, the circumscription of the dermal compo-
nent and the low proliferative activity of the dermal 
tumour cells are important clues favouring a spitzoid 
lesion rather than melanoma. Immunohistochemis-
try is most useful when it demonstrates a low dermal  
Ki-67 index and a pattern that remains concordant 
with the morphology.

Nevoid melanoma

Nevoid melanoma, especially the small-cell vari-
ant, is among the most treacherous melanoma mim-
ics because it may closely resemble a benign naevus 
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Figure 1. Pigmented epithelioid melanocytoma composed 
of heavily pigmented melanocytic cells

Figure 2. BAP1-inactivated melanocytoma with peripheral naevus cells and a centrally located component composed 
of enlarged atypical spitzoid cells (left). The enlarged cells show loss of nuclear BAP1 expression (right)

at low and intermediate magnification. Despite this 
bland appearance, it is associated with an adverse 
clinical course. The  lesions are composed of small, 
relatively monomorphic melanocytic cells with lim-
ited cytological atypia and may be entirely dermal 
or show verrucous or lentiginous architecture. Clues 
to malignancy include a  size greater than expected 
for an ordinary naevus, lack of maturation, subtle 
nuclear enlargement, nucleolar prominence and an 
increased number of dermal mitoses. Immunohis-
tochemical findings that may support the diagnosis 
include persistent dermal HMB45 expression, loss 
of p16 and 5-hydroxymethylcytosine expression, in-
creased p21 expression and PRAME positivity. These 
findings should be interpreted in combination, as no 
single marker is sufficient to establish the diagno-
sis [6] (Figure 3).

Nested malignant melanoma

Nested melanoma is characterised by a predomi-
nantly nested architecture, a feature that usually fa-
vours a benign naevus. In nested melanoma, however,  
the nests are often large, confluent and distributed 
over an extensive horizontal component. The lesional 
cells show cytological atypia, and the overall archi-
tecture is inconsistent with a  conventional naevus. 
A helpful microscopic clue is the presence of a narrow 
rim of epithelial cells at the base of the melanocyt-
ic nests, which can be highlighted by pancytokera-
tin immunohistochemistry. Immunostains such as 
HMB45 and PRAME may further support malignan-
cy when they show an unstratified or diffuse pattern. 

The presence of multiple genomic aberrations in ana-
lysed cases provides additional evidence that these le-
sions represent a malignant melanoma variant rather 
than an unusual naevus [7, 8] (Figure 4).

Acral lentiginous melanoma

Acral naevi may show lentiginous growth and 
conspicuous intraepidermal ascent of melanocytes, 
features that may mimic acral lentiginous melanoma. 
The distinction is clinically important because acral 
melanoma may be subtle in early stages and may 
be under-recognised. In acral lentiginous melano-
ma, atypical melanocytes tend to be arranged singly 
and linearly along the basal layer of the epidermis, 
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producing a pattern that may resemble mycosis fun-
goides. The tumour cells are usually medium-sized, 
dendritic or epithelioid, and show variable nuclear 
enlargement, pleomorphism and hyperchromasia. 
Prominent anisodendrocytosis is often present. So-
called field cells, represented by isolated atypical 
melanocytes at the periphery of the lesion and some-
times far from the main tumour, are another import-
ant diagnostic clue. Melan-A or SOX10 immunohis-
tochemistry may be useful to delineate the extent and 

distribution of the atypical melanocytic proliferation 
(Figure 5).

Dermal clear cell sarcoma

Clear cell sarcoma may rarely present in a superfi-
cial dermal location, and cases with an intraepithelial 
component have been described. This unusual presen-
tation can place the lesion in the differential diagnosis 
for dermal melanoma or metastatic melanoma. Histo-

Figure 3. Nevoid melanoma composed of relatively uniform melanocytic cells with enlarged nuclei (left). Tumour cells 
show loss of p16 expression (upper right) and loss of 5-hydroxymethylcytosine expression (lower right)

Figure 4. Nested melanoma composed of enlarged atypical melanocytic cells arranged in large confluent nests (left). 
A narrow rim of pancytokeratin-positive epithelial cells surrounds nests of melanocytic cells (right)
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logically, clear cell sarcoma is composed of nests and 
fascicles of atypical melanocytic cells and may contain 
multinucleated wreath-like giant cells. A characteris-
tic band-like hyalinization of the stroma can provide 
an additional clue. Because the immunophenotype 
overlaps substantially with melanoma, molecular con-
firmation is particularly important; demonstration of 
characteristic gene fusions supports a diagnosis of clear 
cell sarcoma and helps distinguish it from melano-
ma [9] (Figure 6). Conversely, cutaneous melanocytic 
tumour with CRTC1::TRIM11 fusion may resemble 
clear cell sarcoma morphologically, but appears to 
have a more favourable prognosis, underscoring the 
value of integrating morphology, immunohistochem-
istry and molecular findings in difficult cases [10].

Conclusions 

The lesions discussed in this review illustrate a re-
curring principle in melanocytic pathology: the most 
difficult cases are rarely solved by morphology or im-
munohistochemistry alone. Immunohistochemistry 
is most informative when it is used to test a specific 
diagnostic hypothesis and when the result is assessed 
as a staining pattern within the lesion rather than as 
a  simple positive or negative reaction. In practice, 
the greatest diagnostic value is achieved by combin-
ing conventional melanocytic markers with markers 
of proliferation, tumour suppressor loss, lineage ex-
clusion and, where appropriate, molecularly linked 
surrogate markers. This approach reduces the risk of 
both overdiagnosis and underdiagnosis and supports 
a more reproducible classification of benign, interme-
diate and malignant melanocytic tumours.
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