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ABSTRACT
Melanoma comprises a wide range of cytological and
architectural features histopathologically and hence can
mimic many benign and malignant lesions of epithelial,
mesenchymal and hematopoietic cell lines of differentiation.
Therefore, analysis and close clinical, histological,
histochemical and immunohistochemical correlation is
vital in distinguishing challenging melanoma cases from
their mimics. In this review, the different features of the
benign, pre-malignant and malignant intraepidermal non-
melanocytic tumours and tumour-like lesions that can
closely mimic intraepidermal melanoma (melanoma in
situ) are emphasised.

Melanoma cells vary from epithelioid to spindle
shape and may have diverse cytoplasmic morphol-
ogies such as histiocytic-like, clear cell, balloon cell,
signet ring, rhabdoid and small cell. They arrange
in different architectural patterns including nests,
whorls, rosettes, trabeculae, nodules, glands and
papillary formation.1 Thus, melanoma can be
misdiagnosed and mistaken for many benign and
malignant lesions. In addition, the absence or
minimal presence of junctional component and
small inadequate biopsy specimens can cause
considerable confusion.2 Therefore, histochemical
stains such as PAS, PASD, and colloidal iron and
immunohistochemical stains3–6 are used extensively
to differentiate melanoma from other tumour and
tumour-like lesions, but this should be done in the
context of close clinical and histological correlation
(see fig 1). Ultrastructural examination may be
used in rare circumstances to help to establish the
diagnosis.

In this review, we classify the intraepidermal
non-melanocytic mimics according to their biolo-
gical behaviour as benign, pre-malignant, uncertain
and malignant (fig 2).

INTRAEPIDERMAL BENIGN MIMICS OF
MELANOMA

Clear cell papulosis
Clear cell papulosis (CCP) is a very rare disease,
which has been mainly described in young

children. Clinically, CCP is characterised by multi-
ple small white papules on the lower part of the
abdomen, lumbar region or buttock.
Microscopically, there is mild acanthosis and
scattered clear cells, which are larger than the
neighbouring keratinocytes with no atypia, mainly
distributed along the basal layer of the epidermis
with only focal extension into the stratum
spinosum. Mucicarmine, colloidal iron, Alcian blue
and periodic acid-Schiff (PAS) demonstrate
cytoplasmic mucin.2 Immunohistochemically, the
clear cells stain for AE1/AE3 cytokeratin, mono-
clonal carcinoembryonic antigen (mCEA), epithe-
lial membrane antigen (EMA) and gross cystic
disease fluid protein-15 (GCDFP-15).2 7

They can be distinguished from melanoma in
situ (fig 3) by the lack of melanin, nesting and
cytological atypia. In addition, histochemical and
immunohistochemical examination (table 1)
demonstrate the epithelial nature of the clear cells.
Electron microscopy demonstrates desmosomal
junctions.

Pagetoid dyskeratosis
Pagetoid dyskeratosis (PD) is an incidental finding
in a variety of skin and squamous mucosal lesions
from diverse sites including the cervix, lips and
prepuce. It is considered to be a selective keratino-
cyte response to friction. Histologically, there are
scattered bland cells with a pyknotic nuclei,
perinuclear halo and pale cytoplasm in the upper
layers of the epidermis. The PD cells stain positive
for high molecular weight cytokeratin
(HMWCK)8 9 and stain negative for m-CEA,
HMB-459 and S100 protein. In addition, PD cells
are negative for mucin stains.

They can be distinguished from melanoma in
situ based on the absence of atypia, nesting and
negative staining for melanoma markers (table 1).

Toker cell hyperplasia
Toker cell hyperplasia (TCH) is an incidental
finding and does not result in any clinical
abnormality. Toker cells (TCs) are intraepithelial
cells, which are mainly found around the openings
of the lactiferous ducts in the epidermis. The cells
are bland, and have round nuclei and clear pale
cytoplasm. Nucleoli can be prominent or incon-
spicuous. TCs predominate in the basal layer of the
epidermis and can contain intracytoplasmic pig-
ment.

Absence of pleomorphism and cytological atypia
help to separate this condition from melanoma in
situ with the aid of immunohistochemistry
(table 1).9

Box 1 Most common intraepidermal mimics in
pathology practice

c Clonal seborrhoeic keratosis or
melanoacanthoma

c Bowen disease (squamous cell carcinoma in situ)
c Paget disease
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Granular cell tumour with epidermal involvement
Granular cell tumour (GCT) is a tumour of nerve sheath origin,
so called because of the coarse cytoplasmic granularity that is
typically found among its constituent cells.

Histologically, the cells are plump, spindle and epithelioid
with abundant eosinophilic cytoplasm and inconspicuous bland
nuclei. These cells are mainly found in the superficial dermis
with varying degree of epidermal extension.10 The growth
pattern can be that of short fascicles, nested or lentiginous
arrangement. Accordingly these tumours can be easily confused
with melanocytic lesions. Immunohistochemistry plays an
important role in differentiating GCT from melanoma
(table 1).10 11 Ultrastructural studies have shown the cytoplas-
mic granules of GCT to be secondary lysosomes.

Seborrhoeic keratosis
Seborrhoeic keratoses (SK) are benign hyperplastic tumours of
the epidermis that mostly affect elderly Caucasian patients.
Clinically, SK are slightly raised, tan to brown or black papules
with sun-exposed skin being mostly affected. The pigmented
variant of SK can closely mimic melanoma clinically.12 Izikson et
al studied the prevalence of melanoma clinically resembling
seborrhoeic keratosis in 9204 cases; lesions submitted for
histological examination included those in which clinical
diagnosis of seborrhoeic keratosis was offered or those with a
differential diagnosis that included seborrhoeic keratosis.
Clinicopathological analysis of melanomas revealed that any
histological type of melanoma could mimic SK. The study
also suggested that melanomas clinically resembling sebor-
rhoeic keratosis might share some histological features of SK,
such as hyperkeratosis, acanthosis, horn pseudocysts, verru-
coid or papillomatous architecture, and epidermal hyperpig-
mentation.13

Histologically, clonal or nested SK can mimic melanoma since
it is characterised by well defined nests of cells within the
epidermis that are composed of fairly large cells with distinct
intercellular bridges. The nests are separated from each other by
strands of cells showing small dark nuclei; in other instances,
the nests are composed of basaloid cells with small dark staining
nuclei and intercellular bridges seen in only a few areas.
Melanoacanthoma (fig 4A), a rare variant of pigmented SK,
can also mimic melanoma in situ by showing a marked increase
in the concentration of melanocytes. These melanocytes are
scattered throughout the tumour lobules rather than being
confined to the basal cell layer; they are large and richly
dendritic and contain variable amounts of melanin (box 1).

Figure 1 Features used to help differentiate melanoma from its mimics.

Figure 2 Non-melanocytic mimics of
intraepidermal melanoma (melanoma in
situ).
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In addition to these features, intervening horn cysts, and
slender elongated interlocking rete ridges are seen in SK.

Distinction from melanoma is mainly based on morphological
features and immunohistochemistry (table 1).

INTRAEPIDERMAL PRE-MALIGNANT MIMICS OF MELANOMA
Actinic keratosis
Actinic keratoses (AK) are very common on sun exposed skin in
people with fair skin, particularly of the face, scalp, ears and
forearms. On histological examination, AK demonstrates partial
thickness dysplasia of keratinocytes with parakeratosis and
hypogranulosis. The pigmented variant of AK shows pigmenta-
tion of keratinocytes in the lower layers of the epidermis (table 2).
In cases of associated solar lentigo, there is elongation of rete
ridges and an increase in the number of basal melanocytes but
with no cytological atypia. However, this can be mistaken for
melanoma in situ of solar type (lentigo maligna).

Distinction of AK from melanoma in situ of the solar type can
be very challenging, especially in the presence of increased basal

keratinocyte pigmentation. Although the morphology can be of
help, immunohistochemistry is often required to achieve the
right diagnosis, especially in small biopsy specimens (table 1).2

Examining multiple levels might be necessary in such cases.

CUTANEOUS DISEASES OF UNCERTAIN BIOLOGICAL
BEHAVIOUR MIMICKING MELANOMA
Langerhans cell histiocytosis
Skin involvement is frequent in both acute and chronic
Langerhans cell histiocytosis (LCH); however, it has been reported
only rarely in patients as the sole manifestation of the disease. It
usually affects children, but can present in all ages. Clinically, it
presents as scaly, crusted papules or plaques; the scalp, face and
genital areas are the most commonly involved locations.

Confusion with melanoma only occurs when there is prominent
infiltration of the epidermis by Langerhans cells (LCs), especially
when examining small biopsy specimens. Microscopic features of
Langerhans cells together with immunohistochemistry help to
separate this condition from melanoma. On histology, there are

Figure 3 In situ melanoma. (A) Atypical
melanocytes mainly distributed at the
dermo-epidermal junction with upward
migration (arrowheads) (H&E stain;
original magnification 6400).
(B) Melanoma cells (arrows) showing
immunoreactivity to HMB-45
immunostain (original magnification
6400).

Table 1 Histopathological and immunohistochemical features of benign intraepidermal mimics of melanoma

Intraepidermal mimic Histopathological features Immunohistochemical features

Clear cell papulosis c Scattered clear cells along the basal layer of the epidermis
c Lack of melanin, nesting, cytological atypia

c AE1/AE3 cytokeratin (+), mCEA (+), EMA (+), GCDFP-15 (+)
c S100 (2), HMB 45 (2), Mart 1/Melan A (2)

Pagetoid dyskeratosis c Scattered bland cells with pyknotic nuclei, perinuclear halo and
pale cytoplasm in the upper layers of the epidermis

c Absence of atypia, nesting

c HMWCK (+)
c mCEA (2), HMB 45 (2), S-100 (2), Mart 1/Melan A (2)

Toker cell hyperplasia c Bland cells with round nuclei and clear pale cytoplasm that
predominate in the basal layer of the epidermis

c Absence of pleomorphism and cytological atypia

c EMA (+), LMWCK (+), CK 7 (+)
c HMWCK (2), mCEA (2), HMB 45 (2), Mart 1/Melan A (2)

Granular cell tumour c Plump, spindle and epithelioid cells with abundant eosinophilic
cytoplasm and inconspicuous bland nuclei

c Cells mainly in the superficial dermis with varying degree of
epidermal extension

c S-100 (+), calretinin (+), inhibin (+), CD68 (+)
c Mart 1/Melan A (2), HMB 45 (2)

Clonal seborrhoeic keratosis
or melanoacanthoma

c Well defined nests of large cells with distinct intercellular bridges
or basaloid cells with small dark staining nuclei

c Large, dendritic melanocytes scattered through the epidermis
in the melanoacanthoma variant

c Columns and sheets of basaloid to squamoid cells with intervening
horn cysts and slender elongated rete ridges

c Absence of cytological atypia

c HMWCK (+) (fig 4B), P63 (+) (fig 4C)
c S-100 (2) (fig 4D), HMB 45 (2), Mart 1/Melan A (2)

CK, cytokeratin; EMA, epithelial membrane antigen; GCDFP-15, gross cystic disease fluid protein-15; HMWCK, high molecular weight cytokeratin; LMWCK, low molecular weight
cytokeratin; mCEA, monoclonal carcinoembryonic antigen.
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aggregates of Langerhans cells seen in the epidermis, which are
characterised by abundant blue-grey cytoplasm, indented oval
nuclei with a central groove and little or no cytological atypia.
Dermal pattern also helps to rule out melanoma, as Langerhans
cells form sheets with accentuation below the epidermis (table 3).
Eosinophils are often present. In addition, the absence of melanin
pigment is another helpful feature in LCH.
Immunohistochemically, Langerhans cells are positive for S100
and CD1a, but negative for other melanocytic markers.2 14 15

Ultrastructurally, rod or rocket shaped granules (Birbeck granules,
Langerhans cell granules) is the diagnostic hallmark of LCs.

INTRAEPIDERMAL PRIMARY CUTANEOUS MALIGNANT
MIMICS OF MELANOMA

Bowen disease (squamous cell carcinoma in situ)
Bowen disease (BD) is a squamous cell carcinoma in situ, which
presents as solitary, scaly, red plaque. There is predilection for
sun-exposed skin. On histology, there is full-thickness keratino-
cyte dysplasia with acanthosis, hyperkeratosis, parakeratosis,
dyskeratotic cells and frequent mitotic figures above the basal cell
layer, few of which are atypical (fig 5). Pigmented and non-
pigmented variants of BD may mimic melanoma clinically, but

can be readily separated from melanoma by cytomorphological
features (table 4).16 Pagetoid (clonal) BD (fig 5) can be easily
confused with melanoma in situ and often is challenging to the
examining pathologist. It shows a Pagetoid pattern with widely
scattered atypical pale keratinocytes in all layers of the epidermis
separated from each other by normal keratinocytes. However,
Pagetoid BD does not tend to be pigmented; tumour cells are
positive for HMWCK and P63 (nuclear positivity) (table 4) and
negative for melanocytic markers.2 17 A Pagetoid pattern may be
seen in Bowenoid papulosis (squamous cell carcinoma in situ of
the external genitalia); the same features used for BD can be
applied to differentiate this entity from melanoma in situ.
Occasionally, sharply demarcated nests of atypical cells are
identified within the epidermis, an example of the Borst–
Jadassohn phenomenon, also known as nested Bowen disease.18

This variant of BD can be further confused with melanoma in
situ. However, the same criteria mentioned above can be used to
differentiate these lesions from melanoma (box 1).

Mammary and extramammary Paget disease
Mammary Paget disease is a rare disease affecting the nipple and
areola. It mostly affects females in their fifth or sixth decade and

Figure 4 Pigmented clonal seborrhoeic
keratosis. (A) Infiltration of the epidermis
with nests of atypical cells (arrowheads).
Pigmented cells and horn cysts are also
seen (H&E stain; original magnification
6200). (B) High molecular weight
cytokeratin immunostain showing strong
positivity of the nested cells (original
magnification 6200). (C) P63 is
highlighting the clear nuclear staining of
keratinocytes within the nests (original
magnification 6200). (D) S100 protein
stain is negative within the nests. The
brown pigment (arrows) is melanin
(original magnification 6200).

Table 2 Histopathological and immunohistochemical features of pre-malignant intraepidermal mimics of melanoma

Intraepidermal mimic Histopathological features Immunohistochemical features

Actinic keratosis c Partial thickness dysplasia of keratinocytes
c Pigmentation of keratinocytes in the lower layers of the epidermis in the

pigmented variant
c No extension of melanocytes into neighbouring hair follicles
c Absence of nesting or crowding of melanocytes at the dermo-epidermal

junction

c S-100 and Mart 1/Melan A are helpful to highlight the epidermal
melanocytes and distinguish them from the atypical keratinocytes

c HMWCK or P63 can be used to highlight the keratinocytes
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is almost always associated with an underlying mammary duct
carcinoma.

Extramammary Paget disease is also a rare disease that usually
presents in the sixth to eight decades of life with most cases
occurring in the vulva, scrotum, and perianal and perineal regions.

Both diseases have similar histological features. The epidermis
shows infiltration of large cells with abundant pale or
eosinophilic cytoplasm and large vesicular nuclei. The cells are
scattered throughout all layers of the epidermis and arranged in
clusters or singly (fig 6A). Mitotic figures can be seen. The
epidermis shows acanthosis, parakeratosis and hyperkeratosis.
Pigmented tumour cells may be seen or pigmentation can be due
to epidermal colonisation by non-neoplastic melanocytes.

Differentiating these conditions from melanoma in situ can
be difficult, especially in pigmented lesions. Therefore, the
diagnosis depends on a precise histological examination,
correlated with immunohistochemical analysis.19

Histologically, the nesting pattern in Paget disease is usually
seen above the basal cell layer of the epidermis and not mainly
at the dermo-epidermal junction as seen in melanoma.20

Histochemistry and immunohistochemistry further help to
distinguish Paget disease from melanoma in situ. A PAS diastase
stain shows the presence of neutral mucopolysaccharides in
Paget disease. The tumour cells stain positive with colloidal iron
(Hale stain) (fig 6B), LMWCK (fig 6C), EMA, CEA and GCDFP-
15, and negative for melanocytic markers (box 1, table 4).2 9 19

Mycosis fungoides/Pagetoid reticulosis
Pagetoid reticulosis (PR), also known as Woringer–Kolopp
disease, is a rare variant of mycosis fungoides (MF) according
to the current World Health Organization that presents with
localised patches and plaques mainly involving the distal
extremities and characterised by prominent intraepidermal

Pagetoid spread of the tumour cells.21 The clinical, histological
and immunophenotypic findings of PR overlap with those of
early patch stage MF.

Both PR and MF can be mistaken for amelanotic melanoma
clinically and histologically. On histology, PR demonstrates
acanthosis, hyperkeratosis with focal parakeratosis and promi-
nent infiltration of the epidermis by large, irregular, often
cerebriform lymphoid cells with a moderate amount of lightly
eosinophilic cytoplasm and large nuclei with irregular nuclear
contour. The cells arrange in single units or nests, which are
mainly seen in the lower layers of the epidermis. The dermis
demonstrates an infiltrate composed predominantly of mature
and reactive lymphocytes, histiocytes, and sometimes few
plasma cells.22–24 MF has similar histological features to PR
(fig 7A,B). The tumour cells are positive for CD3 (fig 7C), either
CD4 positive, less likely CD8 positive, or CD4/CD8 double
negative; they variably stain for other T-cell markers such as
CD5 and are usually negative for CD7.25–27 The melanocytic
markers are negative. Rare cases of CD56 positive MF have been
reported in the literature (table 4).25–27

Clinicopathological correlation helps to distinguish these
lesions from melanoma with clinical features being of supreme
importance in guiding diagnosis, prognosis and therapy.

Merkel cell carcinoma
Merkel cell carcinoma (MCC) is a primary neuroendocrine
carcinoma of the skin that mainly involves the head and neck
and extremities (mainly dorsum of the hands) of older adults
and presents clinically as a solitary rapidly growing hard
nodule. Microscopically, MCC is a small, round, blue cell
tumour that is often characterised by nested or trabecular
pattern of growth, high mitotic rate and frequent single-cell
necrosis, and sometimes zonal necrosis. One of its histological
differential diagnoses includes small cell melanoma. However,
histological correlation with the clinical data and immunohis-
tochemistry can help rule out melanoma. Histologically, MCC
consists of small monomorphic basophilic tumour cells with
round to oval shaped nuclei and scanty cytoplasm. The nuclei
have finely granular dispersed chromatin and small inconspic-
uous nucleoli. The tumour cells mainly occupy the dermis and
may extend into the subcutaneous fat, however; Pagetoid
spread of the tumour cells into the epidermis, although rare,
can occur and has been reported.28 A dense lymphocytic
infiltrate is characteristically present within the tumour and
surrounding area.

Immunohistochemically, MCC is usually positive for
LMWCK and CK20 (typical dot-like paranuclear or cytoplasmic
staining), negative for CK7, variably positive for CD56, CD57,
EMA, chromogranin and synaptophysin, and negative for
melanocytic markers (table 4).29 30 Electron microscopy demon-
strates the neuroendocrine nature of MCC cells by showing
dense core neurosecretory granules, paranuclear aggregates of

Figure 5 Bowen disease. Pagetoid infiltration of the epidermis with
large atypical keratinocytes. Mitotic figures are shown (arrows) (H&E
stain; original magnification 6200).

Table 3 Histopathological and immunohistochemical features of cutaneous diseases of uncertain biological behaviour that can mimic melanoma

Intraepidermal mimic Histopathological features Immunohistochemical features

Langerhans cell histiocytosis* c Aggregates of Langerhans cells in the epidermis characterised by abundant blue-grey cytoplasm,
indented oval nuclei with a central groove

c Little or no cytological atypia
c Dermal infiltrate of Langerhans cells that form sheets with accentuation below the epidermis
c Absence of melanin pigment, and presence of eosinophils

c S-100 (+), CD1a (+)
c HMB 45 (2), Mart 1/Melan A (2)

*The ultrastructural hallmark of Langerhans cells is the rod or rocket shaped granules (Birbeck granules, Langerhans cell granules), which may be needed to establish the diagnosis
of Langerhans cell histiocytosis.
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intermediate sized filaments, complex intercellular junctions
and cytoplasmic spinous processes.

Sebaceous carcinoma with Pagetoid spread
Sebaceous carcinoma is more common in the eyelids than
extraocular sites and presents clinically as a rapidly growing
non-tender mass in middle-aged and elderly patients.
Histopathologically, the tumour is lobular and composed of
basaloid appearing cells with varying degrees of sebaceous
differentiation. The pattern is that of an asymmetric, non-
encapsulated, infiltrating, expansile basaloid cell neoplasm
located in the dermis with an infiltrative margin.31 32

Intraepidermal Pagetoid spread of the tumour cells can be
confused with melanoma. On careful histological examination,
the tumour cells are usually vacuolated with scalloped nuclei
(table 4). Mitotic figures are frequent and pleomorphism is
variable. By immunohistochemistry, the tumour cells stain
positive for AE1/AE3 cytokeratin, LMWCK, EMA and androgen
receptor protein (nuclear staining) and negative for S100 protein
and other melanocytic markers.32 It is our observation that
sebaceous tumours, including sebaceous carcinomas, are posi-
tive for CK14. Ultrastructurally, the principal feature is the

presence of intracytoplasmic lipid droplets. In addition, desmo-
somes are seen between tumour cells.

Malignant granular cell tumour
Malignant granular cell tumours (malignant GCTs) are rare
tumours that make up less than 2% of all granular cell tumours.33

These tumours tend to be larger than their benign counter-
parts and are rarely seen in children. Histologically, malignant
GCTs are similar to benign ones, but have constellation of
histological features that favour malignancy. These features
include nuclear atypia with prominent nucleoli, nuclear
pleomorphism, increased nuclear/cytoplasmic ratio, increased
mitotic activity (.2/10 HPF), spindling and necrosis.10 Tumours
that have three or more of these criteria are considered
malignant with an increased risk for metastasis.

Distinction from melanoma in most cases can be achieved by
immunohistochemistry (table 4) when cytomorphological
features do not lead to a definitive diagnosis.

Porocarcinoma in situ
Porocarcinomas (malignant eccrine poromas),34 are usually found
on the lower extremities. They usually arise in pre-existing benign

Table 4 Histopathological and immunohistochemical features of intraepidermal primary cutaneous malignant tumours mimicking melanoma

Intraepidermal mimic Histopathological features Immunohistochemical features

Bowen disease c Full-thickness keratinocyte dysplasia with acanthosis, parakeratosis and frequent
mitotic figures above the basal cell layer

c Widely scattered atypical pale keratinocytes in all layers of the epidermis in Pagetoid
BD separated from each other by normal keratinocytes

c Sharply demarcated nests of atypical cells within the epidermis in the nested variant
of BD

c HMWCK (+) P63 (+) (nuclear stain)
c Negative for melanocytic markers (S-100, Mart 1/

Melan A, HMB 45)

Mammary and
extramammary Paget disease

c Large cells with abundant pale or eosinophilic cytoplasm containing large vesicular
nuclei. The cells are scattered throughout all layers of the epidermis, but the nesting
pattern is usually seen above the basal cell layer

c Melanin pigment can be seen in some cases
c Mucin stains such as colloidal iron can be of great help. PAS diastase is also positive

c LMWCK (+), CEA (+), EMA (+), GCDFP-15 (+), CK7 (+)
c Negative for melanocytic markers (S-100, Mart 1/

Melan A, HMB 45)

Mycosis fungoides/Pagetoid
reticulosis

c Infiltration of the epidermis by large irregular lymphoid cells with a moderate amount
of lightly eosinophilic cytoplasm and large cerebriform nuclei

c Cells arrange in single units or nests and are mainly seen in the lower layers of the
epidermis (epidermotropism)

c In mycosis fungoides Pautrier microabscesses can be seen
c Dermal infiltrate of mature and reactive lymphocytes, histiocytes and few plasma

cells

c CD3 (+), CD5(¡), mainly CD4 (+), less likely CD8 (+),
or CD4/CD8 double-negative

c Rare variant of mycosis fungoides shows CD56
positivity

c Usually negative for CD7 and melanocytic markers*
(S-100, HMB 45, Mart 1/Melan A)

Merkel cell carcinoma c Small monomorphic basophilic cells with round to oval shaped nuclei and scanty
cytoplasm

c Nuclei have finely granular dispersed chromatin and small inconspicuous nucleoli
c Tumour cells mainly occupy the dermis, but Pagetoid spread of the tumour cells into

the epidermis can be seen

c CK20 (+) and LMWCK (+) typical dot-like paranuclear
or cytoplasmic staining, variably positive for CD56,
CD57, EMA, chromogranin and synaptophysin

c S-100 (2), HMB 45 (2), Mart 1/Melan A (2)

Sebaceous carcinoma with
Pagetoid spread

c Tumour composed of basaloid appearing cells with varying degree of sebaceous
differentiation

c Intraepidermal Pagetoid spread of tumour cells can be seen
c Cells are vacuolated with scalloped, mulberry-like pattern nuclei. Mitotic figures are

frequent

c AE1/AE3 cytokeratin (+), LMWCK (+), EMA (+),
androgen receptor protein (+), CK14 (+), P63
focally (+)

c S-100 (2), HMB 45 (2), Mart 1/Melan A (2)

Malignant granular cell
tumour{

c Nuclear atypia (prominent nucleoli), nuclear pleomorphism
c .2 mitoses/10 HPF
c Increased nuclear/cytoplasmic ratio
c Necrosis, spindling

c S100 (+), CD68 (+), inhibin (+), calretinin (+)
c Negative for other melanocytic markers (HMB 45,

Mart 1/Melan A)

Porocarcinoma in situ c Nests of atypical polygonal cells that are sharply separated from the adjacent
epidermis

c Cytonuclear atypia, hyperchromatic nuclei and prominent nucleoli
c Cells may contain melanin
c Adjacent benign poroid component can be present within occasional tubules

c S-100 occasionally (+), pancytokeratin (+), CK7
focally (+)

c HMB 45 (2), Mart 1/Melan A(2)

Pigmented superficial basal
cell carcinoma

c Basaloid cells with atypical nuclei, scant cytoplasm and peripheral palisading of the
cells

c Melanocytes scattered through the tumour nests and melanophages within the
stroma

c HMWCK (+), CK14(+), BerEP4 (+), focally (+) for CK7
and LMWCK

c Negative for melanocytic markers (S-100, HMB 45,
Mart 1/Melan A)

*Other melanocytic markers such as cytoplasmic tyrosinase or nuclear microphthalmia transcription factor can be used in some cases if necessary.
{Very rare tumour.
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poroid tumours. Histologically, porocarcinoma in situ can closely
mimic melanoma in situ, as it is characterised by nests of atypical
polygonal cells that are sharply separated from the adjacent
epidermis. The neoplastic cells may have basaloid features and
show varying degrees of cytonuclear atypia, hyperchromatic
nuclei and prominent nucleoli and may contain melanin. Large
polyhedral cells with abundant clear cytoplasm can be seen.
Eccrine differentiation in the form of CEA positive tubular
formation is usually present in some of the cases. The presence of
an adjacent benign poroid component is a helpful feature in

establishing the diagnosis. Immunohistochemically, the neoplas-
tic cells are occasionally positive for S100 and strongly positive for
pancytokeratin (table 4). Negativity for Mart 1/Melan A and
HMB-45 helps rule out melanoma in situ.34 On electron
microscopy, the neoplastic cells show intracytoplasmic lumens.35

Pigmented superficial basal cell carcinoma
Basal cell carcinoma (BCC) can be easily distinguished both
clinically and histologically from melanoma. However, the
pigmented variant of superficial BCC can mimic melanoma
clinically; the problem is usually solved on histological examina-
tion.36 Histologically, superficial BCC consists of columns, cords,

Figure 6 Paget disease of the nipple. (A) The epidermis is infiltrated
with atypical large pale cells arranged in single units and nests (arrows)
with upward migration (arrowheads) (H&E stain; original magnification
6200). (B) Colloidal iron shows positive mucin staining within the
atypical cells (original magnification 6200). (C) Low molecular weight
cytokeratin highlights the Christmas tree immunoreactivity of the
Pagetoid cells in Paget disease (original magnification 6100).

Figure 7 Mycosis fungoides (MF). (A) Low power view showing
infiltration of the epidermis with large irregular lymphoid cells (arrowheads) in
a Pagetoid pattern (H&E stain; original magnification6200). (B) High power
view showing collection of atypical lymphocytes within the epidermis:
‘‘Pautrier microabscesses’’ (arrow) (H&E stain; original magnification6400).
(C) Positive staining of atypical lymphocytes (arrowheads) with CD3 (T-cell
lymphocyte marker) (original magnification6200).
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lobules of basaloid cells with atypical nuclei, scant cytoplasm, and
peripheral palisading of cells. Artefactual clefting can be seen
underneath the tumour. In addition to these features, the
pigmented variant of superficial BCC also contains melanocytes
scattered through the tumour nests and melanophages within the
stroma (table 4). Immunohistochemically, the neoplastic cells are
positive for HMWCK, CK14 and BerEP4, focally positive for CK7
and LMWCK, and negative for melanocytic markers.

EPIDERMOTROPIC METASTATIC MIMICS OF MELANOMA
Epidermotropic metastatic carcinomas, even though rarely seen,
pose a diagnostic dilemma. Cancers of the breast, lung, prostate,
gastrointestinal tract and oropharynx can metastasise in an
epidermotropic pattern and mimic melanoma.37 38

The clinical information from the patient is the most
important piece of evidence for determination of the nature of
the process in these cases. Differentiating a melanoma from an
epidermotropically metastatic carcinoma can be challenging.
Morphologically, the tumour cells from epidermotropic meta-
static carcinomas may be arranged in nests, small glands or
singly at all levels of epidermis in a Pagetoid pattern. In addition
to epidermal involvement, the neoplastic cells are generally
found in the dermis. Immunohistochemistry is very helpful in
distinguishing melanomas from metastatic carcinomas.
Immunoreactivity with cytokeratins and immunonegativity
for melanocytic markers help make the distinction from
melanoma. A well known example of such mimic is pigmented
epidermotropic metastatic breast carcinoma, which is the most
common epidermotropic metastatic carcinoma. The tumour
cells in breast carcinoma are arranged in strands, cords and duct-
like structures with melanocytes and melanophages inter-
spersed among the tumour cells. The features that help to
differentiate it from melanoma include the relative absence of
junctional nesting and positive staining of the atypical cells for
cytokeratin, EMA, CEA and GCDFP-15.39 40 On the other hand,
melanocytic markers are usually negative in epidermotropic
metastatic breast carcinoma.40
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Take-home messages

c Melanoma can mimic many benign and malignant lesions of
different lineages because of its cytomorphological and
architectural diversity.

c Thorough analysis with close clinical, histological and
immunohistochemical correlation is required to diagnose
melanoma or one of its mimics.

c Immunohistochemical markers (melanocytic and non-
melanocytic) are essential in establishing the diagnosis of
melanoma or its mimics.

My approach
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