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Abstract: Cutaneous clear cell proliferations encompass a heterogenous group of several primary cutaneous neoplasms and
metastatic tumors with different histogenesis. Many of these clear
cell proliferations may seem strikingly similar under the microscope
resulting in challenging diagnosis. In many of these clear cell
lesions, the reason for the clear or pale appearance of proliferating
cells is unknown, whereas in other ones, this clear cell appearance is
due to intracytoplasmic accumulation of glycogen, mucin, or lipid.
Artifacts of tissue processing and degenerative phenomenon may
also be responsible for the clear cell appearance of proliferating cells.
Awareness of the histopathologic ﬁndings as well as histochemical
and immunohistochemical techniques are crucial to the accurate
diagnosis. This review details the histopathologic features of clear
cell cutaneous proliferations, classifying them according their type of
differentiation and paying special attention to the histopathologic
differential diagnosis among them.
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LEARNING OBJECTIVES
After completing this activity, participants will be better
able to:
1. Identify the different cutaneous proliferations where proliferating cells show clear cell appearance.
2. Assess the histopathologic ﬁndings characteristic of the
different clear cell neoplasms of the skin, with particular

regard to the speciﬁc ﬁndings that help in their differential
diagnosis.
3. Distinguish the immunohistochemical markers that help to
specify diagnosis and the histopathologic differential diagnosis among the cutaneous clear cell proliferations.
4. Describe the different histogenesis of all clear cell cutaneous neoplasms.

INTRODUCTION
Clear cell skin tumors are clinically and histologically
heterogeneous and have different histogenetic backgrounds.
They affect both children and adults, and they can be primary
cutaneous or metastatic.
From a histopathological point of view, the cells of
these proliferations may have cytoplasm that is paler, clear, or
eosinophilic compared with that of the normal epithelium of
the epidermis and cutaneous adnexa. This may be due to the
presence of mucin, lipids, glycogen, and abnormal lysosomes,
or it may be secondary to degenerative processes or artifacts.
Diagnosing these lesions can be challenging and often
requires a meticulous and detailed histopathological study, as
well as immunohistochemistry and histochemistry.
In this review, we provide an overview of clear cell
tumors classifying them according to their histogenesis as
epidermal, adnexal, histiocytic, mesenchymal, melanocytic,
and metastatic. The clinical, histopathological, and immunohistochemical features are discussed.
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Clear Cell (Pale Cell) Keratinocytes
These cells are larger than usual, and the cytoplasm
stains lighter than that of the normal surrounding keratinocytes (Fig. 1A) because of increased glycogen content, which
is secondary to the decreased phosphorylase activity. Because
of their increased glycogen content, pale cell keratinocytes
(Fig. 1B) are Periodic acid-Schiff (PAS) positive and diastase
sensitive.1 The presence of abundant cytoplasmic glycogen
has been conﬁrmed by electron microscopy.2 In contrast with
pale cells, clear cells with hematoxylin–eosin stain show an
empty cytoplasm because of vacuolization (Fig. 1C).

Signet-Ring Cells
Histologically, signet-ring cells are characterized by a
relatively small and eccentrically placed nucleus secondary to
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FIGURE 1. Different histologic appearance with hematoxylin–eosin stain of A.
Normal keratinocytes. B, Pale keratinocytes. C, Clear cells. D, Signet-ring cells.
E, Foamy cells. F, Sebaceous cells. G,
Balloon cells. H, Granular cells.

the accumulation of cytoplasmic mucin. Cells with homogeneous eosinophilic cytoplasm because of accumulation of
intermediate ﬁlaments that push the small nuclei at the
periphery of the cell are also considered signet-ring cells
(Fig. 1D). The nucleus of these cells is usually hyperchromatic and crescentic in contour. Signet-ring cells have been
described in multiple tumors [mucin-producing epithelial
tumor, squamous cell carcinoma (SCC), melanoma, and lymphoma] and in reactive processes.3

Foamy Cells
Foamy cells show a microvacuolated cytoplasm
(Fig. 1E) with a round, oval, or slightly angulated nucleus,
indented by the intracytoplasmic vacuoles. These cells resemble the histiocytes of xanthomatous lesions.4

features of these balloon cells are of importance to reach a
deﬁnitive diagnosis.7,8

Granular Cells
Histologically, granular cells are large and polygonal
with a round nucleus. The cytoplasm is eosinophilic, ﬁnely
granular (Fig. 1H), and contains abundant lysosomes on ultrastructural examination. A wide variety of tumors may exhibit
these microscopic features. Sometimes, granular cell changes
are nonspeciﬁc.9

Toker Cells

The sebaceous gland is a skin appendage located in the
mid-dermis whose main cells are sebocytes, recognized by
the production of sebum. The sebaceous cells are identiﬁed by
their large size and multivacuolated cytoplasm resulting from
the production of intracellular lipid droplets5 (Fig. 1F).
Sebaceous lesions are immunoreactive for adipophilin, which
helps in the differential diagnosis with other cutaneous clear
cell tumors.6

Toker cells are epithelial cells with abundant clear
cytoplasm and small nuclei without atypia. They are found in
the squamous epithelium of the nipple, both in men and
women. Usually, Toker cells reside in the basal layer of the
epidermis, adjacent to the openings of the lactiferous ducts.
The origin and function of these cells are not completely
understood. It is important to recognize them and to
distinguish them from Paget’s disease of the nipple which
is associated with breast cancer. Toker cells are CK 7
(CK7) positive, such as the normal mammary epithelium
and such as the malignant cells of Paget’s disease of the
nipple. The latter show atypia and are strongly positive for
human epidermal growth factor receptor 2 (HER2) and polyclonal Carcinoembryonic antigen (CEA).10

Balloon Cells

Pagetoid Dyskeratosis

The pale and large cytoplasm of balloon cells in a
melanocytic lesion results from vacuolar degeneration of
melanosomes (Fig. 1G). Balloon cells may also resemble
adipocytes, sebocytes, renal cell carcinoma cells, and xanthoma histiocytes. The morphologic and immunohistochemical

Pagetoid dyskeratosis (PD) has been reported as an
incidental ﬁnding in various types of lesions and would arise
as a result of defects in epidermal maturation. PD cells are
described as large keratinocytes, with clear cytoplasm, and
condensed pyknotic nuclei surrounded by a clear halo. They

608

Copyright © 2021 Wolters Kluwer Health, Inc. All rights reserved.

Sebaceous Cells (Sebocytes)

| www.amjdermatopathology.com

Copyright © 2021 Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.

Am J Dermatopathol  Volume 43, Number 9, September 2021

Clear Cell Proliferations of the Skin

resemble the cells found in mammary Paget’s disease (MPD)
and extramammary Paget’s disease (EMPD), although they
do not exhibit nuclear atypia. They can also be confused with
koilocytes, Toker cells of the nipple, and neoplastic cells of
Bowen’s disease.
PD cells are immunohistochemically reactive for high–
molecular weight keratins but do not express the low–
molecular weight types, human papillomavirus, Epithelial
membrane antigen (EMA), CEA, or S100 protein.11

cytoplasmic glycogen.15 The histogenesis of the lesion is
debated. By some, it is considered a variant of seborrheic
keratosis,16 whereas others classify the lesion as part of a
more general pale cell acanthosis reaction pattern.1 More
recently, the neoplastic nature of clear cell acanthoma has
been questioned, and it is considered a reactive process rather
than a neoplasm.17,18

Artifacts

Seborrheic keratoses (SK) are the most common benign
epithelial neoplasms seen in adults. They generally appear as
solitary or multiple, oval, slightly raised, “stuck on,” brown to
black papules. All of them have some histologic features in
common, including acanthosis, hyperkeratosis, papillomatosis and the frequent presence of horn pseudocysts. There have
been descriptions of SK with abundant and diffuse clear cells
throughout the lesion. These clear cells stain strongly with
PAS and are diastase sensitive, suggesting glycogen accumulation and possible tricholemmal differentiation.19
Alternatively, it could be a reactive phenomenon as seen in
other entities.1 There have also been observations of SK with
clear cells predominantly in the basal layer, mimicking the
appearance of a SK overrun by melanoma in situ20,21 (Fig. 3).
These clear cells do not stain with melan-A or S-100 protein
but rather express high molecular weight CK 903.20 PAS
stain did not determine glycogen as the cause of the clear cell
change, and CD34 was negative, suggesting that tricholemmal differentiation was not present.21 It has been suggested
that a disturbance in the expression of CK5/14 might be
responsible for this peculiar change, which could translate
into a degenerative metabolic phenomenon involving lysosomes.20,21 Finally, 2 more histological variants of SK present
a clear appearance. Adamantinoid seborrheic keratosis is
characterized by intraepidermal nests of cells with bluish
and granular cytoplasm, which gives a paler appearance to
these areas. The intercellular deposits induce a resemblance to

Artifacts in biopsies should be considered.
Histologically, a clear perinuclear halo in the epithelium
may be produced by poor ﬁxation. Intradermal injection of
anesthetic solution may produce epidermal cell vacuolization
because of the extension of the local edema through the basal
lamina into the epidermis.12

EPIDERMAL PROLIFERATIONS
Clear Cell Acanthoma
Also known as Degos’ acanthoma, clear cell acanthoma
usually presents as an erythematous papule with a peripheral
epidermal collarette. It is more common on the lower legs of
adults and elderly patients.13 Histopathologically, clear cell
acanthoma shows a sharply demarcated psoriasiform hyperplasia of pale and enlarged keratinocytes containing abundant
glycogen (Fig. 2). The glycogen is stained with PAS and is
diastase sensitive. Other remarkable features are the loss of
the granular layer, the presence of scattered intraepidermal
neutrophils, and the dilation of blood vessels in the upper
dermis. The basal cell layer of the epidermis, infundibulum,
and acrosyringium are not affected. Immunohistochemistry
shows loss of the phosphorylase enzyme in keratinocytes,
necessary for the degradation of glycogen.14 Ultrastructural
studies have conﬁrmed the presence of large amounts of

Clear Cell Seborrheic Keratosis

FIGURE 2. Clear cell acanthoma. A, A sharply
demarcated psoriasiform hyperplasia of pale and
enlarged keratinocytes. B, Sharp delimitation
between lesion and normal keratinocytes. C,
Lesional keratinocytes contain abundant glycogen. Note the loss of the granular layer in the lesional epidermis. D, Higher magnification
showing the sharp separation between lesion and
normal adjacent keratinocytes.
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the histopathologic appearance of adamantinoma, hence its
name. The other histological variant is seborrheic keratosis
with pseudorosettes. The most striking ﬁnding is the radial
arrangement of basaloid keratinocytes within the acanthotic
epithelium around central small empty spaces, resulting in
pseudorosette formation. The intercellular spaces of these
lesions can lead to a clear appearance.22

Clear Cell Papulosis
Clear cell papulosis is a very rare disorder which has
been documented mostly in oriental children.23,24 Multiple
hypopigmented maculopapules arrange in a linear fashion
along the milk lines on the anterior aspect of the chest and
abdominal skin. Histopathologically, it is characterized by
numerous clear or pale cells scattered as single units at all
levels of the epidermis (Fig. 4). These clear cells contain
mucin, highlighted by PAS, Alcian blue, and mucicarmine.
They express CEA, CK AE1/AE3, CK7, CAM 5.2, EMA,
and GCDFP-15; but are negative for CD1a, S100 protein, and
HMB45.25 The origin of the clear cells in clear cell papulosis
is not conﬁrmed. They have been suggested to stem from
eccrine glands, based on immunohistochemical studies.27
Other authors believe that they derive from Toker cells and
that they are the benign counterpart of EMPD. As such, they
recommend their surveillance, although malignant changes
have never been seen.26

Clear Cell Basal Cell Carcinoma
Basal cell carcinoma (BCC) is a slow-growing cutaneous malignant tumor that usually appears as a pearly red
macule, papule, nodule, or plaque, most commonly on sunexposed skin. Its surface can present arborizing telangiectasias. Ulceration is common. Many histologic variants have
been described. Clear cell BCC (Fig. 5) has a distinctive cell
component with clear, focally foamy cytoplasm, and round to
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oval-shaped nuclei. These cells are diffusely positive for
BerEP4 and negative for EMA, CEA, S100 protein, and
PAS with and without diastase. Originally, it was postulated
that the clear cell change was due to tricholemmal differentiation, but ultrastructural studies demonstrated a degenerative
lysosomal phenomenon as the cause.28 Some authors state
that the same lysosomal changes are responsible for the granular cell variant of BCC; therefore, both the clear and granular
cell variant could be part of the same spectrum.29 Clear cell
BCC typically displays areas of clear cells mixed with conventional areas. If the latter are not easily identiﬁed, other
clear cell neoplasms should be considered. Clear cell BCC
should also be differentiated from signet ring cell BCC. In
this variant, intracytoplasmic inclusions compress the nuclei
into ring-shaped forms. These inclusions, which are strongly
CK-positive, are formed by aggregates of intermediate ﬁlaments and tonoﬁlaments and are probably induced by aberrant keratinization.30

Clear Cell Squamous Cell Carcinoma
SCC is the second most common type of skin cancer.
Clinically, it appears as a red papule, plaque, or nodule which
is often hyperkeratotic or ulcerated. Focal clear cell differentiation is quite common in SCC, but few cases have been
described with a signiﬁcant amount of clear cells31 (Figs. 6
and 7). The origin of the clear cell change is unknown in
many cases. The ﬁrst report described cases simulating sebaceous carcinoma. The clear cells in these tumors did not
contain glycogen, lipid, or mucin.32 Another study postulates
that the clear cytoplasm is made up of lipid vacuoles, based
on ultrastructural ﬁndings.33 Still other authors, state that the
clear cell change derives from outer root sheath (ORS) differentiation. They demonstrated the presence of numerous
diastase-sensitive PAS positive coarse granules in these neoplasms and found that antigens detected in clear cells of the

FIGURE 3. Seborrheic keratosis with clear cells
predominantly along the basal layer. A, Scanning
magnification showing a basaloid acanthoma. B,
Clear cells are seen at the basal layer of the epidermis of the lesion. C, Clear cells show vacuolated cytoplasm and melanin pigment, mimicking
melanoma in situ. D, Higher magnification of
clear cells at the epidermal basal layer.
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FIGURE 4. Clear cell papulosis. A, Scanning
power. B, Slightly hyperplastic epidermis. C,
Numerous clear or pale cells scattered as single
units at all levels of the epidermis. D, Pale cells
show paler and larger cytoplasm than adjacent
normal keratinocytes.

ORS were also expressed by clear cell SCC in situ (CK8.12,
CAM 5.2, CK15, and cellular retinoic acid binding protein
II).34 As a consequence, distinction from tricholemmal carcinoma becomes an issue. This is considered of importance
because the latter is believed to have a better prognosis than
SCC. Some studies have searched for criteria that correctly
differentiate both neoplasms, and they found considerable
overlap, feeding the discussion on the existence of tricholemmal carcinoma as an entity.31,35 As is the case with clear cell
BCC, clear cell SCC must be differentiated from signet ring
SCC. The last one variant was ﬁrst described in a tumor
recurrence. Cells were seen with ﬂocculent PAS-positive
and diastase-sensitive deposits, consistent with glycogen.36
Ultrastructural examination suggested a degenerative phenomenon.37 Signet ring variant has been proposed to be
advanced stages of other cutaneous neoplasms that sometimes
present signet ring differentiation.38

ADNEXAL NEOPLASMS
Follicular and Sebaceous Proliferations
Tricholemmoma
Tricholemmoma is a benign follicular proliferation
which exhibits differentiation toward the epithelium of the
ORS of the hair follicle. It clinically presents as an isolated,
slow growing, verrucous papule, appearing most commonly
on the face or neck of adults.39–41 The presence of multiple
lesions is a major criterion for the diagnosis of Cowden syndrome, which results from a germline mutation of the tumor
suppressor PTEN gene and is associated with multiple extracutaneous neoplasms (breast, thyroid, and gastrointestinal
tract).42 Histopathologically, tricholemmoma exhibits a lobular epidermal downgrowth into the dermis (Fig. 8). Cells
toward the center of the lobules are pale staining, PAS positive, and diastase labile because of high levels of intracellular
Copyright © 2021 Wolters Kluwer Health, Inc. All rights reserved.

glycogen. Cells toward the periphery of the lobule usually
appear more basophilic with a palisading rearrangement of
the most peripheral cells. Occasional tumors are almost completely composed of clear cells. The entire lobule is enclosed
within a thick eosinophilic basement membrane that stains
positively with PAS. Desmoplastic tricholemmoma is a rare
variant characterized by a more inﬁltrative growth pattern. In
the center of the lesion, irregular hyperplastic epithelial cords
and nests of clear and pale cells are embedded in a prominent,
densely sclerotic, collagenous stroma.43 Tricholemmoma
expresses CD34 focally or diffusely.44 Demonstration of
complete PTEN loss in tricholemmomas by immunohistochemistry is strongly suggestive of association with
Cowden syndrome, but retention of PTEN staining does not
entirely exclude Cowden syndrome.45

Tricholemmal Carcinoma
Tricholemmal carcinoma (TC) is considered the malignant counterpart of tricholemmoma but is not secondary to
malignant transformation in pre-existing tricholemmoma.41
Controversy still exists on the existence of TC, ﬁrst introduced by Headington in 1976, as a separate entity.39–41
According to some authors, this tumor does not correspond
to an authentic carcinoma with tricholemmal differentiation
but rather to a clear cell variant of SCCs.41 Clinically, it arises
in actinically damaged skin of older individuals, typically
involving the scalp, face, or ears and usually presents as a
rapidly growing, exophytic, sometimes ulcerated, nodule.
Histologically, TC presents as a lobulated clear cell tumor
(Fig. 9), replacing the epithelial sheath of one or more hair
follicles, sometimes with inﬁltrative growth pattern and surrounding desmoplasia.46–49 A PAS stain will reveal abundant
intracytoplasmic glycogen within the clear cells. Other ﬁndings reminiscent of tricholemmoma include palisading of
tumor cells at the periphery of the lobules, the presence of
a hyaline mantle, and tricholemmal keratinization. TC shows
www.amjdermatopathology.com |
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FIGURE 5. Clear cell basal cell carcinoma. A,
Scanning power showing 2 morphologically different areas. B, Areas of conventional basal cell
carcinoma. C, Neoplastic aggregates mostly
composed of clear cells. D, Higher magnification
of the transition area from conventional basaloid
cells of basal cell carcinoma to clear cells.

cytological and nuclear atypia and a high mitotic index.
Hemorrhage and necrosis are seen in larger tumors.39,40,46–
49 It is important to distinguish TC from clear cell SCC
because of the more favorable prognosis of the former.
Features that may help in this distinction include the characteristic lobular growth pattern, peripheral palisading, and
adnexal extension in TC, as well as positive staining with
antibodies directed against hair follicle speciﬁc keratins such
as AE13 and AE14. Moreover, clear cells of SCC mostly lack
glycogen. TC generally has a nonaggressive course with only
rare local recurrences and can be treated successfully with a
wide excision.39–41

Clear Cell Trichoblastoma
Trichoblastoma (TB) is a benign neoplasm with
differentiation toward follicular germinative cells and the
stroma of the follicular papillae. Clinically, it presents as a
solitary skin-colored papule, typically on the scalp or central
face. The presence of numerous lesions may be associated
with Brooke–Spiegler syndrome, which is caused by a
mutation in the CYLD gene and characterized by the association of multiple TBs, spiradenomas, and cylindromas.
Histopathologically, TB appears as a well-circumscribed and
symmetrical lesion composed of aggregates of follicular germinative cells with round or columnar hyperchromatic nuclei

FIGURE 6. Clear cell Bowen disease. A, Scanning
power showing an intraepidermal lesion. B, The
lesional epidermis is mostly composed of clear
cells. C, The basal layer of the epidermis is spared.
D, Higher magnification showing pleomorphic
and hyperchromatic nuclei of the clear cells.
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FIGURE 7. Clear cell squamous cell carcinoma. A,
Scanning power showing a neoplasm involving
the reticular dermis. B, Neoplastic aggregates are
mostly composed of clear cells. C, Some of the
neoplastic aggregates show evidences of keratinization in their central areas. D, Higher magnification showing atypical keratinocytes and
dyskeratoses.

and scant cytoplasm embedded in an abundant and dense
cellular ﬁbrocytic stroma. Variable degrees of follicular differentiation can be seen.50 Focal clear cell change is not
uncommon in trichoblastoma; however, widespread clear
cells are rare and have been described in solitary TB,51 multiple TBs with spontaneous partial regression52 and TB arising in nevus sebaceous.53 PAS staining of the clear cells is
negative.53 Some of the cases described as clear cell trichoblastoma probably represent examples of adamantinoid trichoblastoma (Fig. 10),54 a histopathologic variant of
trichoblastoma originally named cutaneous lymphadenoma.55
Clear cell change in trichoblastoma has been suggested to be
of degenerative origin, involving deteriorating lysosomes, or
to be the expression of ORS differentiation.51 The follicular
stem cell marker PHLDA1 has been shown to serve as a
marker for distinguishing clear cell trichoblastoma (positive)
from clear cell BCC (negative).56

Sebaceous Adenoma/Sebaceoma
Sebaceous adenoma and sebaceoma are believed to be
the extremities of a spectrum of benign neoplasms with
sebaceous differentiation.57 Both tumors present clinically as
solitary or multiple small skin-colored, yellowish, or reddish
papules/nodules, preferentially involving the face and scalp.
They may occur in multiplicity in Muir–Torre syndrome, a
rare autosomal dominant disease also associated with multiple
keratoacanthomas and visceral neoplasms (colorectal, genitourinary, and breast). Histopathologically, well-differentiated
sebaceous adenoma/sebaceoma is composed of multiple sebaceous lobules, resembling normal sebaceous glands and connecting directly with the epidermis or the follicular
infundibula through sebaceous ducts.57 Less-differentiated
sebaceous adenoma/sebaceoma is composed of aggregates
of predominantly germinative basaloid cells with very little
resemblance to lobules of a normal sebaceous gland and with
Copyright © 2021 Wolters Kluwer Health, Inc. All rights reserved.

less evident connection with the epidermis.57 Some authors
consider as sebaceoma those neoplasms composed of more
than 50% of immature germinative sebaceous cells and as
sebaceous adenoma tumors with a proportion of immature
germinative cells of less than 50% and composed predominantly of mature sebocytes.58 The mature sebocytes have
scalloped nuclei and a cytoplasm with multiple small size
vacuoles which correspond to lipid droplets (clear cells)
(Fig. 11). Immunohistochemically, well-differentiated sebocytes and sebaceous ducts stain positively for EMA and adipophilin as well as the nonspeciﬁc markers CK5–6 and
CK15. Antibodies against mismatch repair proteins including
MSH2, MSH6, MLH1, and PMS2 may be used as a ﬁrst step
in ruling out the possibility of Muir–Torre syndrome.57

Sebaceous Carcinoma
Sebaceous carcinoma is a rare malignant neoplasm with
variable degrees of sebaceous differentiation. Traditionally,
this tumor has been classiﬁed into periocular and extraocular
subtypes. It can occur in isolation or as part of Muir–Torre
syndrome. Sebaceous carcinoma presents as a ﬁrm, yellowtan papule and is most commonly localized on sun-damaged
skin in elderly patients, particularly on the eyelids. The clinical presentation is varied, and the tumor is often mistaken for
another lesion. Histopathology also poses a diagnostic challenge, especially in poorly differentiated cases lacking obvious clear cell features. Sebaceous carcinoma is typically a
poorly circumscribed, asymmetric, and inﬁltrative dermal
proliferation composed of basaloid aggregates of variable size
and shape (Fig. 12). Atypical basophilic germinative cells
predominate and more mature sebocytes are often scarce,
especially in moderately and poorly differentiated carcinomas. Accurate diagnosis relies on the appreciation of the
architectural features and the cytological features of these
mature cells.59 Pagetoid spreading of the neoplastic cells into
www.amjdermatopathology.com |
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FIGURE 8. Tricholemmoma. A, Scanning power
showing a lobular epidermal downgrowth into
the dermis. B, Cells toward the center of the
lobules are pale staining. C, Palisading rearrangement of the most peripheral cells. D,
Peripheral layer on a thick eosinophilic basement
membrane.

the epithelium of the conjunctiva or the epidermis can be seen
and is reported in more than 50% of the cases of sebaceous
carcinoma of the eyelid.59 Immunohistochemically, sebaceous carcinoma is positive for EMA, CA15-3, androgen
receptor, and adipophilin, whereas Ber-EP4 is usually negative.59 The detection of androgen receptor and adipophilin is
useful for differentiating sebaceous carcinoma from SCC,
whereas the determination of EMA, CA15-3, Ber-EP4, and
adipophilin is valuable in differentiating sebaceous carcinoma
from BCC.60 Nuclear positivity for factor XIIIa has been
described in neoplastic cells of some examples of sebaceous
carcinoma,61–65 whereas it resulted negative in other ones.66

Therefore, adipophilin represents the most sensitive and
reliable marker for the diagnosis of sebaceous carcinoma and
may be of help in separating this tumor from some of its
simulators. Some authors have proposed p53, Ki-67, BCL-2,
and p21 as helpful immunohistochemical tools to distinguish
sebaceous carcinoma from sebaceoma.67

Eccrine and Apocrine Proliferations
Clear Cell Syringoma
Syringoma is a benign adnexal neoplasm of eccrine or
apocrine differentiation which clinically presents as multiple

FIGURE 9. Tricholemmal carcinoma. A, Scanning
power showing an exophytic and ulcerated
tumor. B, Neoplastic aggregates are mostly
composed of clear cells. C, Tricholemmal keratinization at the center of some neoplastic aggregates. D, Neoplastic cells show nuclear atypia and
a high mitotic index.
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FIGURE 10. Clear cell trichoblastoma. This neoplasm may be also interpreted as cutaneous lymphadenoma (adamantinoid trichoblastoma) A.
Scanning power showing a well-circumscribed
lesion composed of aggregates of follicular germinative cells. B, Neoplastic aggregates show
basophilic cells at the periphery and clear cells at
the center. C, Neoplastic aggregates are embedded in a desmoplastic and densely cellular fibrocytic stroma. D, Higher magnification of clear
cells.

small ﬂesh-colored papules, commonly around eyes, but
occasionally occurring on the anterior trunk or genitals.
Histopathologically, syringoma is composed of epithelial ducts
and cysts which are embedded in a sclerotic stroma.68 The ducts
are lined by a double layer of cuboidal cells which delimit a
luminal space, and often show a characteristic epithelial extension resembling a “tadpole tail.” The cysts are ﬁlled with basketwoven, basophilic, and orthokeratotic keratin and lined by the
squamous epithelium with a granular layer.68 Clear cell syringoma is an uncommon histologic variant described by Headington
et al.69 It represents 13.5% of the totality of syringomas70 and is
clinically similar to the conventional variant. Histology shows
ducts and solid aggregates of epithelial cells with clear cytoplasm (Fig. 13). Clear cell change is caused by glycogen deposition which results from a deﬁcit of phosphorylase.71 Cells with
incomplete clear cell change may also contain sialomucin.72 The
CK proﬁle is identical to that of conventional syringoma.
Electron microscopic examination reveals that periluminal cells
show intracytoplasmic and extracytoplasmic multivesicular bodies.73 Recognition of clear cell syringoma is important because it
can be associated with diabetes.

Clear Cell (Apocrine) Hidradenoma
Apocrine hidradenoma is a benign adnexal neoplasm of
apocrine differentiation that usually presents as a solitary, slowgrowing, ﬁrm nodule on any area of the body surface.
Histopathologically, there are 2 basic patterns in apocrine
hidradenoma, the most common solid pattern and the less
frequent solid–cystic pattern. This neoplasm is composed of 5
morphological types of epithelial cells: pale or clear, polygonal,
epidermoid, oxyphilic, or oncocytic and mucinous cells.74 In
general, focal areas of glandular or ductal differentiation are
seen, even in the most solid lesions. The stroma is characteristic,
showing areas of sclerosis. The combination of the different cell
types and their proportions, vary from case to case. Clear cells
Copyright © 2021 Wolters Kluwer Health, Inc. All rights reserved.

usually outnumber the other cell types, and, in clear cell hidradenoma, these cells predominate (Fig. 14). They have ample
clear cytoplasm and small eccentric round nuclei because of the
abundant cytoplasmic glycogen content.75 Sometimes they
contain PAS positive, diastase resistant material toward the
periphery.75 No immunophenotypic differences in keratin
expression have been seen in comparison with conventional
hidradenoma.76 Approximately half of the hidradenomas harbor
a MAML2 gene rearrangement, most often resulting in CRTC1MAML2 and, more rarely, CRTC3-MAML2 fusion genes. It is
found in clear cell and other types of hidradenoma, but seems to
be absent in the poroid and prominently cystic subtypes. The
same translocations are found in mucoepidermoid carcinoma of
the salivary gland, suggesting a link in histogenesis.77–79
Recently, 8 cases of morphologically benign clear cell hidradenoma with lymphatic involvement have been described. In
5 cases, the cutaneous tumor showed small foci of intravascular
deposits of neoplastic cells; in 2 cases, the cutaneous tumor
presented with a synchronous tumor in a regional node; in 1
case, a nodal location Clear-cell nodular hidradenoma was found
with no evidence of any primary in the skin. All the cases were
treated with conservative surgery and none of them showed
disease progression during a follow-up period ranging from 2 to
11 years. These data suggest that in the absence of other histopathologic features of malignancy, lymphatic spread in clear
cell hidradenoma can still carry an excellent prognosis and can
be therefore considered as an example of “benign metastasis.”80
Curiously, this regional lymph node involvement has been only
described in clear cell hidradenoma, but no in other cytologic
variants of apocrine hidradenoma.80,81

Clear Cell Poroma/Dermal Duct Tumor
Clear cell poroma/dermal duct tumor is a benign
adnexal neoplasm that usually presents as a solitary ﬁrm
papule, plaque, or nodule, from a few millimeters to several
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FIGURE 11. Sebaceoma. A, Scanning power
showing a well-circumscribed neoplasm. B,
Aggregates of predominantly germinative basaloid cells with cluster of sebocytes in different
stages of maturation. C, The mature sebocytes
have scalloped nuclei and a cytoplasm with multiple small size vacuoles which correspond to lipid
droplets. D, Higher magnification of the
sebocytes.

centimeters in diameter, particularly on the head and neck
region or on the lower limbs. Dermal duct tumor is one of the
histopathologic expressions of poroma, a benign sweat gland
tumor. The other histopathologic variants are hidroacanthoma
simplex (intraepidermal poroma), classic poroma, and poroid
hidradenoma. As opposed to hidroacanthoma simplex and
classic poroma, dermal duct tumor usually shows no or few
connections to the epidermis. It is characterized by multiple
small solid nodules located in the dermis. Poroid hidradenoma, on the other hand, is composed of a single or a small
number of large nodules and has a solid–cystic growth
pattern.

All poroma variants consist of monomorphic poroid
cells and, to a lesser extent, of cuticular cells. Poroid cells are
small round cells with basophilic rounded or oval nuclei and
scant cytoplasm. Cuticular cells have more abundant, eosinophilic cytoplasm, and vesicular nuclei. Ductal differentiation
is characterized by cytoplasmic vacuoles in cuticular cells and
by small ducts lined by an eosinophilic cuticle. The ductal
structures are highlighted by EMA, CEA, and GCDFP15;
tumor cells are usually positive for AE1/AE3 and MNF116
pancytokeratins, whereas CAM5.2 is negative. Other common histopathologic features of all poroma variants are areas
of necrosis en masse and scant ﬁbrovascular stroma.

FIGURE 12. Extraocular sebaceous carcinoma. A,
Scanning power showing a poorly circumscribed,
asymmetric, and infiltrative dermal neoplasm. B,
The neoplasm is mostly composed of basaloid
aggregates of variable size and shape. C, Atypical
basophilic germinative cells predominate and
more mature sebocytes are scarce. D, Higher
magnification of sebocytes in different stages of
maturation.
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FIGURE 13. Clear cell syringoma. A, Scanning
power showing a well-circumscribed neoplasm
involving the upper half of the dermis. B, The
neoplasm is composed of ducts and solid aggregates of epithelial cells with clear cytoplasm. C,
Clear cell change is caused by glycogen deposition in the cytoplasm. D, Higher magnification of
clear cells.

Clear cell dermal duct tumor is a rare histopathological
variant of dermal duct tumor82 (Fig. 15). The clinical features
do not seem to differ from its classic counterpart. Elderly
patients present with a ﬁrm papule, plaque, or nodule, often
on the lower limbs or the head and neck region. The lesions
measure from a few millimeters to several centimeters in
diameter. Clinical differential diagnosis is most often BCC.
As opposed to the clear cell variant of syringoma, an association with diabetes seems to be absent.
Histopathologic diagnosis of this neoplasm is less
evident because the dual population of poroid and cuticular
cells is lacking. Tumor cells are monomorphous and have
apparently empty cytoplasm and eccentric, round vesicular
nuclei. Glycogen can be demonstrated within the cytoplasm
by PAS staining (negative after diastase treatment). The most
important clues to its diagnosis are the architectural features,
the arrangement of the neoplastic aggregations, the ductal
differentiation, and, in some cases, the presence of poroid
cells and of necrosis en masse.82

Clear Cell Myoepithelioma
Myoepithelioma is well-described in the salivary gland,
breast, and lung, but reports on primary myoepithelioma of
the skin are rare. Primary cutaneous myoepithelioma arises on
the extremities and tend to be an asymptomatic, wellcircumscribed nodule, without connection to the epidermis.83
This neoplasm is believed to exist on a spectrum with mixed
tumor and myoepithelial carcinoma.83 As opposed to mixed
tumor, which possesses both myoepithelial and epithelial features, myoepithelioma has no or minimal ductal differentiation. It is differentiated from myoepithelial carcinoma by the
lack of cellular atypia, mitotic activity, and necrosis. The
anatomic distribution is wide, with less conﬁnement to the
head and neck region as opposed to mixed tumors.
Cutaneous myoepithelioma is often difﬁcult to diagnose
because of the varying cytology and architecture. Usually it is
Copyright © 2021 Wolters Kluwer Health, Inc. All rights reserved.

a well-circumscribed, nodular proliferation that shows no
connection to the overlying epidermis. It is composed of
spindled, epithelioid, plasmacytoid, and/or round cells that
contain a pale eosinophilic or clear cytoplasm (Fig. 16) and
ovoid or round nuclei without prominent nucleoli. The
growth pattern is nested, trabecular, or reticular, and the
stroma is abundant, chondroid, myxoid, or hyalinized.
Adipocytic metaplasia is present in some cases.84
Immunohistochemistry is an important aid in the recognition.
Coexpression of epithelial antigens (pancytokeratins,
CAM5.2, and EMA) as well as of S100 protein and p63 is
characteristic. More recently, SOX10 has been identiﬁed as a
useful marker.85 Myogenic antigen calponin is mostly expressed, whereas staining with smooth muscle actin is variable, and desmin is negative. Rearrangement of the EWSR1
gene is seen in up to half of all skin and soft-tissue myoepithelial tumors.85

Clear Cell Hidradenocarcinoma
Apocrine hidradenocarcinoma, the malignant counterpart of hidradenoma, appears as an asymptomatic subcutaneous nodule in any area of the body surface, although the face,
hands, and feet are the most common locations.
Histologically, apocrine hidradenocarcinoma appears as a
multilobulated neoplasm, with solid aggregates of neoplastic
cells that vary in shape and size and involve the dermis and
sometimes extend to the subcutis in an asymmetric fashion.
Neoplastic cells of apocrine hidradenocarcinoma may be clear
(Fig. 17), pale squamous polygonal, oncocytoid, or mucinous,
with variable proportions among these cells.86 Nuclear pleomorphism, mitotic ﬁgures, and the degree of atypia may be
very striking. Immunohistochemistry shows positivity for
CAM 5.2, AE1/AE3, CK5/CK6/CK7/CK19, EMA, CEA,
S-100 protein, BCL-1, BCL-2, p63, androgen, and estrogen
receptors. EGFR, MUC5AC, and p53 have been described in
examples of apocrine hidradenocarcinomas.86,87 Few clear
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FIGURE 14. Clear cell hidradenoma. A, Scanning
power showing a well-circumscribed dermal
neoplasm. B, Some tubular structures show evidence of decapitation secretion in their luminal
border. C, The neoplasm is mostly composed of
solid aggregates of clear cells. D, Higher magnification of clear cells.

cell hidradenocarcinomas harbor the MAML2 gene translocation, but its frequency seems to be much lower in hidradenocarcinoma than in hidradenoma.88

Clear Cell Porocarcinoma
Clear cell changes are rarely described in porocarcinoma, the malignant counterpart of poroma. This tumor is
usually reported in the elderly and has a predilection for the
lower extremities, the trunk, and the head and neck. It may
present as a papule, nodule, or plaque, and the surface is
sometimes verrucous or ulcerated. Cutaneous metastases in
the form of satellitosis can be found, and these metastases are

typically epidermotropic. In approximately 20% of the
patients with porocarcinoma, lymph node and distant metastases are found. They portend a high mortality rate.
Histologically, the architecture is that of a malignant
neoplasm, with asymmetry, poor delimitation and variation in
size and shape of tumor cell aggregates. Cytological pleomorphism and atypia are usually prominent. The tumor cells
are poroid and cuticular, with the former being predominant
most of the time, mimicking the composition of poroma.
Examples mainly composed of clear cells have been
described89–91 (Fig. 18). In one case, this was associated with
diabetes mellitus.89 Intraepidermal clear cell porocarcinoma

FIGURE 15. Clear cell dermal duct tumor. A,
Scanning power showing a well-circumscribed
dermal neoplasm. B, The neoplasm is mostly
composed of solid aggregates of clear cells. C, The
neoplasm shows scant stroma between the neoplastic aggregated. D, Some of the neoplastic
aggregates of clear cells show ductal
differentiation.
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FIGURE
16. Clear-cell
cutaneous
myoepithelioma. A, Scanning power showing a
neoplasm that involves the full-thickness of the
dermis. B, The neoplasm is mostly composed of
solid aggregates of clear cells. There are also areas
of chondroid differentiation. C, Solid aggregates
of clear cell. D, Higher magnification of clear cells.

should be differentiated from Bowen’s disease, EMPD, and
balloon-cell melanoma in situ. Ductal differentiation is helpful because this is not a feature of Bowen’s disease or melanoma.91 It varies from intracytoplasmic lumina to mature
ducts with an eosinophilic cuticle. The ducts do not show
glandular differentiation, which differentiates them from the
ones seen in EMPD. They stain positive for EMA and CEA.
Other tumor cells express various types of CK, BerEP4, and
CD15. CK19 and CD117 are also expressed and have been
proposed as useful markers in the distinction from SCC. PAS
after diastase treatment highlights mucin in and near the ductal structures.91
A recent study using RNA sequencing and reverse
transcription PCR identiﬁed highly recurrent YAP1-MAML2
and YAP1-NUTM1 fusions in poromas (92/104 lesions,
88.5%) and their rare malignant counterpart, porocarcinomas
(7/11 lesions, 63.6%). A WWTR1-NUTM1 fusion was
identiﬁed in a single lesion of poroma.92

Clear Cell Syringoid Carcinoma
Syringoid carcinoma is a rare sweat gland neoplasm,
considered to be the malignant counterpart of syringoma. It
presents most often in the fourth to seventh decade as a poorly
delimited, sclerotic plaque, or nodule on the head, especially
the scalp, or neck. Usually, this tumor has a local destructive
behavior and only low metastatic potential.
Histopathologically, syringoid carcinoma is composed
of ductal structures and small cysts that inﬁltrate the dermis
and subcutis. The ducts can have a tadpole shape and lumina
are lined by an eosinophilic cuticle. They are embedded in a
densely ﬁbrotic or sclerotic stroma. Cytological atypia is
usually absent, and the malignant character is mainly
recognized by the deep, inﬁltrative growth and sometimes
by the presence of perineural invasion and the destruction of
pre-existing adnexal structures. There is some resemblance to
Copyright © 2021 Wolters Kluwer Health, Inc. All rights reserved.

microcystic adnexal carcinoma, but the latter has a characteristic 3-tier architecture and shows perineural invasion more
often.
Glycogen accumulation leading to clear cell change has
been described in syringoid carcinoma (Fig. 19) and, as
malignant counterpart of clear cell syringoma, does not seem
to be related to diabetes mellitus.93–95
Immunohistochemical study reveals positivity for CKs
7, 8, 18, and 19 as well as CK5 and CK14. EMA and CEA are
positive in the luminal border, and p63 is expressed in the
periphery of some ductal structures.95

Paget’s Disease (Mammary and
Extramammary Type)
MPD results form a ductal carcinoma that extends to
the skin of the areola through a lactiferous duct, whereas the
origin of EMPD is still debated. Most commonly, it is
considered an adenocarcinoma that originates in the epidermis and the epithelium of cutaneous adnexa. So-called
secondary EMPD is a mimicker of EMPD that results from
inﬁltration of the epidermis of the genital and perianal skin by
a carcinoma of the rectum, vagina, uterus, prostate, urethra, or
bladder.
EMPD occurs in apocrine gland bearing areas, most
commonly on the vulva of elderly women. Less frequent
localizations are the scrotum, the perianal region, and the
axillae. Rarely, multiple localizations are affected
simultaneously.
Both MPD and EMPD present as an erythematous
plaque with sharp borders and a scaly or crusted surface. Rare
pigmented forms have been described.96
The characteristic Paget’s cells of EMPD are large with
ample and pale cytoplasm, often with a basophilic hue and
with a granular aspect because of the presence of mucin.
Nuclei are vesicular, pleomorphic, and contain large nucleoli.
www.amjdermatopathology.com |
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FIGURE 17. Apocrine hidradenocarcinoma. A,
Scanning power a multilobulated neoplasm, with
solid aggregates of neoplastic cells that vary in
shape and size and involving the dermis. Areas of
apocrine hidradenoma are seen in deeper areas of
the neoplasm, whereas the malignant transformation is seen in superficial areas. B, Areas of
apocrine hidradenoma composed of clear cells. C,
Solid aggregates of the malignant areas. D,
Cytologic atypia with pleomorphic nuclei and
many
mitotic
figures
in
areas
of
hidradenocarcinoma.

These cells are scattered as single units and, later on, form
nests and sometimes ductal structures (Fig. 20). They are
found in the epidermis and the epithelium of the adnexal
structures. MPD cells tend to be smaller, lack mucin, and
do not form ductal structures. However, a recent study could
not ﬁnd signiﬁcant histologic differences between both
diseases.97
Immunohistochemistry shows positivity of the tumor
cells for EMA, CK7, CAM5.2, GCDFP15, and Her2 in both
MPD and EMPD. Apomucin stains can be helpful in
differentiating both diseases. The most important is
MUC5AC, which is positive in EMPD and negative in

MPD.98 The diagnosis of EMPD requires the exclusion of
an epidermotropic metastasis from an underlying carcinoma
(eg, from the bladder, vagina, colon, or rectum). Useful
markers are CK20 and CDX2 for epidermotropic anorectal
carcinoma; PSA for prostatic carcinoma; WT1, PAX8,
CA125, and hormonal receptors for carcinomas of the genital
tract and uroplakin III, GATA 3, and p63 for urothelial
carcinoma.
The prognosis of MPD depends on the underlying
ductal carcinoma, which is present in most of the cases.99
EMPD remains conﬁned to the epidermis and adnexal epithelium for long periods of time and has an indolent course, with

FIGURE 18. Clear cell porocarcinoma. A,
Scanning power showing a neoplasm composed
of solid aggregates of variable shape and size
involving the dermis. B, Clear cells are seen is
some solid aggregates of neoplastic ells. C,
Evidence of ductal differentiation is seen in some
neoplastic aggregates. D, Higher magnification of
ductal areas surrounded by clear cells.
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FIGURE 19. Clear cell syringoid carcinoma. A,
Scanning power showing a neoplasm that
involves the full thickness of the dermis and
extends to the subcutis. B, The neoplasm is mostly
composed of solid aggregates of clear cells. C,
Solid aggregates of clear cells involving the subcutis. D, In this particular case, no perineural
involvement was found.

overall survival rates similar to those of the general
population.

FIBROHISTIOCYTIC/HISTIOCYTIC NEOPLASMS
Clear Cell Fibrous Papule

Clear cell ﬁbrous papule is a variant of ﬁbrous papule
described by Soyer et al.100 Clinically, it presents as a skincolored papule located in the facial area, typically on the nose
of middle-aged patients.100 Histopathology reveals a well circumscribed and symmetric lesion composed of ﬁbrocytes with
large multivacuolated or granular clear cytoplasm and central
nuclei (Fig. 21). Binucleated and multinucleated cells resembling “ﬂoret-like” cells have been described.100 These cells are
embedded in the sclerotic collagenized dermis. The presence of
dilated venules is a consistent feature. Immunohistochemically,
clear cells are negative for CK, S100 protein, HMB-45, and
EMA. They are vimentin positive, and some cells express
CD68 and factor XIIIa.100 A report of 6 cases also revealed
expression of NKI/C3 and negative PAS staining.101

Clear Cell Dermatofibroma
Clear cell dermatoﬁbroma (DF) is a rare pathological
variant of DF with the same clinical features as classical DF, a
ﬁrm skin-colored or hyperpigmented nodule or papule
appearing on the legs of middle-aged adults. Histological
examination shows a well-circumscribed nodule composed of
clear cells with vesicular or granular cytoplasm and central
nuclei with small hyperchromatic nucleoli. They are surrounded by thin sclerotic collagen and reticulin ﬁbers.102
Clues for the diagnosis are classical DF areas in the deeper
part and periphery of the lesion with spindle-shaped cells
arranged in a storiform pattern, surrounded by sclerotic collagen and a lymphocytic perivascular inﬁltrate as well as the
presence of epidermal hyperplasia.102 Other peculiar
Copyright © 2021 Wolters Kluwer Health, Inc. All rights reserved.

histological features described in clear cell DF are the presence of bizarre giant cells, prominent vascularization and
perifollicular arrangement of tumor cells.102,103 Some of the
lesions described as clear-cell DF may actually be examples
of PEComa.102 A balloon cell variant of DF has been
described, composed of balloon cells superﬁcially, clear cells
in the mid dermis, and classical DF areas in the deepest part
of the tumor (Fig. 22). It is believed that these balloon/clear
cell changes could be a degenerative phenomenon in response
to repeated trauma.8 Some of the clear cells contain glycogen
and are PAS-positive, diastase labile. Variable expression of
vimentin and Factor XIIIa has been found. CK, S100,
HMB45, and NKIC3 are usually negative.102,103

Xanthoma With Clear Cell Change
Xanthomas are characterized by the accumulation of
lipid-rich macrophages with foamy cytoplasm, called “foam
cells” (Fig. 23). They clinically present as yellow to brown
papules, nodules, or plaques. Several subtypes have been
described depending on the clinical morphology, anatomical
distribution, and mode of development.104 Clear cell xanthoma is a rare variant, ﬁrst described by Northeutt et al as a
lesion with clear cells and epidermotropism, mimicking balloon cell melanoma (BCM).105 This lesion is predominantly
composed of large clear foam cells throughout the dermis and
shows positive immunoreactivity for adipophilin.104,105

Clear Cell Atypical Fibroxanthoma
First described by Patterson et al,106 clear cell atypical
ﬁbroxanthoma (AFX) is an infrequent variant of AFX. The
clinical appearance of this tumor is similar to other types of
AFX, a rapidly growing, usually ulcerated tumor on the sundamaged skin of elderly patients.106 Histopathologically,
clear cell AFX is characterized by a dermal proliferation of
sheets of pleomorphic clear cells with microvacuolated
www.amjdermatopathology.com |
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FIGURE 20. Extramammary Paget disease. A,
Scanning power. B, Intraepidermal nests of pale
cells. C, Some intraepidermal nests show evidence
of glandular differentiation. D, Higher magnification of the glandular structures.

cytoplasm, well-deﬁned edges, and irregular nuclei with
prominent nucleoli (Fig. 24). These clear cells are usually
admixed with spindle cells arranged in a fascicular pattern
and with a varying number of multinucleated giant Toutonlike cells. Atypical mitotic ﬁgures are frequent.107,108
Immunohistochemically, this variant does not differ
from other AFX subtypes, and S100 protein, CK, and desmin
are negative. Vimentin, alpha-1- antitrypsin, alpha-1antichymotrypsin, CD68, and CD99 are usually positive.
Some cases have showed positivity to muscle-speciﬁc actin,
smooth-muscle actin, and CD10.107 The clear cells do not
stain with PAS.106–110

NEURAL AND MESENCHYMAL NEOPLASMS
Clear Cell Neurofibroma
Neuroﬁbroma is a common benign neoplasm that
derives from neural and supporting components of the
peripheral nerve, including Schwann cells, endoneural ﬁbroblasts, and perineural cells. Clinically, it presents as a solitary,
soft, skin-colored, or violaceous papule or nodule which is
pedunculated, but can also be subcutaneous. The “button hole
sign,” invagination on ﬁnger compression, may be seen.111
The presence of multiple lesions or a plexiform variant constitutes a diagnostic criterion for neuroﬁbromatosis type I.112

FIGURE 21. Clear cell fibrous papule. A, Scanning
power showing a well circumscribed and symmetric lesion. B, The neoplasm is composed of
fibrocytes with large multivacuolated or granular
clear cytoplasm and central nuclei. C, These cells
are embedded in the sclerotic collagenized dermis. D, Higher magnification of the clear cells.
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FIGURE 22. Balloon-cell dermatofibroma. A,
Scanning power showing balloon cells superficially and classical dermatofibroma areas in the
deepest part of the tumor. B, Aggregates of balloon cells in superficial areas. C, Higher magnification of balloon cells. D, Areas of conventional
dermatofibroma in deeper areas of the lesion.

Microscopically, neuroﬁbroma is a well-demarcated, unencapsulated nodule in the dermis or subcutaneous tissue that
is composed of strands of spindle cells with wavy nuclei and
indistinct cytoplasmic membranes. The neoplastic cells are
immersed in a ﬁnely ﬁbrillary, collagenous stroma, accompanied by variable numbers of mast cells. They express S-100
protein, PGP9.5, factor XIIIa, myelin basic protein, and neuroﬁlaments.111 More than 10 histopathologic variants of neuroﬁbroma have been described, such as the classical, myxoid,
cellular, hyalinized, plexiform, epithelioid, diffuse, pacinian,
pigmented, with pseudorosettes, or with clear cell change
types.112,113 The latter shows a nodular dermal collection of
markedly swollen, vacuolated cells with clear cytoplasm and
round nuclei. In the nodule, below or between these clear
cells, typical spindle cells with wavy nuclei may be seen.
Both types of cells stain strongly positive for S100 protein.
In neuroﬁbroma, clear cell change is believed to represent a
degenerative phenomenon.113

Clear Cell Granular Cell Tumor
Granular cell tumor (GCT) is a rare benign neoplasm of
postulated neural origin, but this still remains controversial.
GCT typically arises in adults between 30 and 50 years of age
and is more frequent in women. Lesions are most often
solitary but may also be multifocal and may be located
anywhere on the body, more often on the tongue, proximal
extremities, or trunk. GCT presents as a skin-colored, ﬁrm,
and often verrucous nodule. Although usually asymptomatic,
it can sometimes be tender or itchy. CGT is considered a
benign tumor, but a malignant counterpart has been
described.114 Histopathologically, it presents as an illdeﬁned and inﬁltrative dermal nodule that frequently reaches
the subcutis. The overlaying epidermis may show pseudocarcinomatous hyperplasia. Tumor cells are large and polygonal
with abundant, ﬁnely granular eosinophilic cytoplasm, and
Copyright © 2021 Wolters Kluwer Health, Inc. All rights reserved.

small round nuclei. They are arranged in nests and cords,
and interlacing collagen bundles may be seen.115 GCT can
exhibit clear cell changes, that can be focal or, more rarely,
diffuse. In these cases, a variable proportion of tumor cells
show a markedly vacuolated clear cytoplasm, where granules
are not readily apparent. It probably represents a degenerative
change involving lysosomes. The presence of lymphoid
aggregates, mainly around the periphery of the tumor, could
be a characteristic of clear cell GCT. Positive staining for
S100 protein, p75, and CD68, as well as the lack of CK
staining, can help differentiate clear cell GCT from other
cutaneous clear cell neoplasms.115

Primary Cutaneous PEComa
Perivascular epithelioid cell tumor (PEComa) comprises a group of mesenchymal tumors arising in a variety
of organs and tissues, such as the lung (in form of
lymphangiomyomatosis or clear cell “sugar” tumor of the
lung), kidney (angiomyolipoma), pancreas, uterus, falciform
ligament, vulva, heart, prostate, soft tissues, and skin. Some
of them have been associated with tuberous sclerosis but that
is not the case for primary cutaneous PEComa.116
Interestingly, a normal tissue counterpart of this neoplasm
has not been identiﬁed. Most of PEComas are benign, but
some cases with malignant clinical course have been reported.117 Primary cutaneous PEComa usually presents as a
solitary, slow-growing, painless, and ill-deﬁned ﬂesh-colored
nodule or plaque located on the limbs. Middle-aged women
are more frequently affected.116 Histopathologically, these
tumors are characterized by an ill-deﬁned dermal proliferation
of perivascular arranged neoplastic cells, which show a wide
spectrum of morphologies, ranging from the epithelioid to
spindle type. Numerous blood vessels with a lake-like appearance are commonly seen.117 The tumor cells have round to
ovoid vesicular nuclei, and the cytoplasm may be pale pink,
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FIGURE 23. Xanthoma. A, Scanning power
showing involvement of the upper half of the
dermis. B, Solid aggregates of pale cells involving
the dermis. C, Xanthomas are characterized by
the accumulation of lipid-rich macrophages with
foamy cytoplasm. D, Positivity for adipophilin in
foamy histiocytes.

granular eosinophilic, or clear116 (Fig. 25). Perivascular epithelioid cells typically show immunoreactivity for both melanocytic (HMB-45 and/or melan-A) and smooth muscle
(actin and/or desmin) markers. S100 protein is usually
negative.117
TFE3 nuclear immunoreactivity may be viewed as a
supporting marker, as it has been found in a subset of visceral
PEComas. However, when cutaneous PEComas have been
immunohistochemically analyzed, no detectable TFE3 immunoreactivity was detected, and FISH assay for TFE3 rearrangement also yielded negative results.118

Distinctive Dermal Clear Cell Mesenchymal
Neoplasm
In 2004, Lazar et al reported 5 cases of the so-called
distinctive dermal clear cell mesenchymal neoplasm
(DDCCMN), a new cutaneous clear cell tumor which did
not ﬁt into any existing diagnostic category.7 This lesion is
generally located on the lower extremities, but 1 case arising
on the scalp has been described.119 Adults between 38 and 70
years of age are more commonly affected with no gender
predilection. Clinically, lesions present as a solitary nodule
with a smooth surface.7 Histopathologically, DDCCMN is

FIGURE 24. Clear cell atypical fibroxanthoma. A,
Scanning power showing an exophytic and
endophytic neoplasm involving the dermis. B, The
neoplasm is composed of sheets of foamy and
clear cells. C, Higher magnification on neoplastic
cells showing some multinucleated giant cells. D,
In superficial areas of the lesion, there are more
conventional features of atypical fibroxanthoma
with spindle cells.
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FIGURE 25. Cutaneous PEComa. A, Scanning
power showing a poorly demarcated dermal
proliferation involving the dermis and extending
to the subcutis. B, Neoplastic aggregates consist
of sheets of clear cells. C, Clusters of clear cells are
embedded in a sclerotic stroma. D, Higher magnification of clear cells.

typically situated in the reticular dermis but may focally
involve the subcutis or papillary dermis and entrap thin dermal collagen bundles and adnexal structures. The lesion is
mostly composed of large to intermediate, oval to polygonal
cells with abundant clear cytoplasm. In addition, a small proportion of the tumor cells show reticular, slightly granular
cytoplasm. Nuclei are enlarged and vesicular and may contain
a prominent nucleolus. Atypical features such as nuclear pleomorphism and mitoses may be identiﬁed.119 Despite this,
DDCCMN seems to behave in a benign fashion.
Immunohistochemically, tumor cells stain positive for NKIC3 and negative for melanocytic, epithelial, and lymphoid
markers. Cells can also express CD68 and vimentin. For this
reason, DDCCMN appears to be mesenchymal in nature
although its speciﬁc line of differentiation remains
unknown.7,119
Recently, Texeira et al described another new entity,
the agminated clear cell tumor, which also shows distinct
clinicopathologic and immunohistochemical features. A single case in a 67-year-old man has been reported. He presented
with several skin-colored papules at the lateral and posterior
aspects of the neck. Histopathological examination showed
circumscribed lobular dermal aggregates of clear cells, which
stained positive for vimentin, NKI-C3, and CD64 but were
negative for a large series of relatively speciﬁc markers,
leading the authors to postulate a monocytic origin of this
neoplasm.120

Primary Dermal Pleomorphic Liposarcoma
Pleomorphic liposarcoma (PL) is the rarest histopathologic variant of liposarcoma, a heterogeneous group of
malignant mesenchymal neoplasms with variable degrees of
adipocytic differentiation.121 Although PL usually affects
deep soft tissues, a few primary dermal cases have been reported. Moreover, these superﬁcial tumors appear to have a
better prognosis, with a lower risk of metastasis. Adults are
Copyright © 2021 Wolters Kluwer Health, Inc. All rights reserved.

more frequently affected, and the tumor most commonly
arises on the extremities as an exophytic, dome-shaped, or
polypoid lesion, with a size between 1.5 and 23 cm.122
Histopathologically, primary dermal PL presents as a wellcircumscribed nodule composed of sheets of bizarre, polygonal clear cells with variable atypia, pleomorphism, and hyperchromatic nuclei (Fig. 26). These cells are pleomorphic
lipoblasts, and their presence is required for the diagnosis
of PL.122 Immunohistochemistry is essential to differentiate
PL from other cutaneous clear cell tumors. Adipophilin
results to be the most useful immunohistochemical marker,
especially if only focal adipocytic differentiation is present. It
demonstrates the lipid contents in the neoplastic adipoblasts.
Unlike other liposarcomas, PL is not associated with a speciﬁc cytogenetic abnormality. For this reason, immunostaining for MDM2 and CDK4 results negative, except when PL
develops from a well-differentiated liposarcoma.122

Clear Cell Angiosarcoma
Cutaneous angiosarcoma is a malignant endothelial
neoplasm with a highly variable histological presentation.
According to the etiology, it can be classiﬁed as idiopathic,
Stewart–Treves type arising in association with chronic
lymphedema, and postradiation type.123 It clinically resembles a hematoma or a port wine stain, and it arises more
commonly on the sun-damaged skin of the head and neck
area of elderly patients. Lesions spread rapidly and become
surgically unresectable, which confers a poor prognosis to
this entity. On histopathological analysis, well-differentiated
angiosarcoma presents as irregular anastomosing vascular
spaces lined by atypical endothelial cells that dissect dermal
collagen and surround adnexal structures. A broad morphologic spectrum of neoplastic cells has been described, which
includes epithelioid, granular cell, verrucous, pseudolymphomatous, signet-ring cell, foamy cell,123 and clear cell
types.124 The latter is formed by sheets of clear cells (Fig. 27)
www.amjdermatopathology.com |
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FIGURE 26. Pleomorphic dermal liposarcoma. A,
Scanning power showing an exo–endophytic
dermal neoplasm. B, A well-circumscribed nodule composed of sheets of bizarre, polygonal clear
cells. C, Neoplastic lipoblasts show prominent
atypia, pleomorphism, and hyperchromatic
nuclei. D, Higher magnification of neoplastic
lipoblasts.

with coarse granular cytoplasm, arranged in pseudonodular
structures, growing within a lymphocyte-rich background.124
Tumor cells may exhibit features of endothelial differentiation, such as rudimentary channel formation or intracytoplasmic vacuoles. Immunohistochemically, tumor cells
typically express CD31 and CD34. In addition, the diagnosis
of angiosarcoma is supported by expression of podoplanin, a
high proliferation index with Ki67 and by the absence of
actin-positive pericytes around the neoformed vessels.
Recently, c-MYC protein overexpression by immunohistochemistry and c-MYC gene ampliﬁcation by FISH have
shown to be very helpful to conﬁrm the diagnosis, not only in

cutaneous postradiation angiosarcoma, but also in
lymphedema-associated and idiopathic angiosarcoma.125–128

MELANOCYTIC NEOPLASMS
Balloon Cell Nevus
Balloon cell nevus (BCN) is a rare nevus variant,
described by Judalewitsch in 1901.129 Patients are young, and
the favorite location for this nevus is the head and neck,
followed by the trunk and extremities. BCN most often presents as a brown, smooth papule or as a polypoid lesion.

FIGURE 27. Clear cell cutaneous angiosarcoma.
A, Scanning power showing a neoplasm that
involves diffusely the dermis and extends to the
subcutis. B, The neoplasms is composed of sheets
of clear cells. C, Higher magnification of pleomorphic neoplastic cells with vacuolated cytoplasm.
D,
Neoplastic
cells
express
immunohistochemical positivity for D2-40
(podoplanin).
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Histologically, BCN is well demarcated and symmetric,
although the distribution of balloon cells may be asymmetric
with admixture of regular nevus cells, especially at the periphery of the lesion.129 Cytologically, balloon cells are monomorphic, characterized by sebocyte-like, empty, or ﬁnely
vacuolated cytoplasm. Nuclei are small, placed in the center
of the cytoplasm, and show no atypia or mitotic activity
(Fig. 28). Melanin may be sparse (dusty granules) or
absent.130–132
The most important differential diagnosis is BCM. The
morphology of BCN can also resemble other clear cell tumors
such as clear cell sarcoma, clear cell renal carcinoma
metastatic to the skin, and clear cell dermatoﬁbroma. With
the help of immunohistochemistry reaching a deﬁnitive
diagnosis should not be difﬁcult.133

Balloon Cell Melanoma
BCM is a rare cytological variant of melanoma that was
originally described by Gardner and Vasquez in 1970.134
Clinically, it presents as a pigmented, polypoid, or nodular
lesion on the extremities. Balloon cell change has been
described in primary and in metastatic melanoma.
Sometimes the primary lesion is a BCM, but the metastasis
shows the cytology of a conventional melanoma or vice versa. In addition, balloon cell change is not exclusive to cutaneous melanoma, as it has also been described in choroid
melanoma.135
The cells have ample, pale, ﬁnely granular cytoplasm,
and a small, round, and centrally located nucleus. Melanin is
scarce, although sometimes there is a band of melanophages
at the base of the lesion. BCM does not show much atypia,
and mitotic ﬁgures are scarce (Figs. 29 and 30). Therefore, the
lesion can be misinterpreted as xanthoma, lipoma, hibernoma,
clear cell syringoma, or as a sebaceous tumor.136 BCM
expresses the usual immunohistochemical markers of
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melanoma (S100 protein and HMB-45). The prognosis
depends on the thickness of the lesion (Breslow index), and
there is no evidence of a relationship between balloon cell
cytology and prognosis. Initially, it was believed that balloon
cells corresponded to degenerated melanocytes because striking structural alterations of the melanosomes were observed,
but these ballooned melanocytes have shown to be metabolically active.135

Clear Cell Sarcoma (Malignant Melanoma of
Soft Tissue)
Clear cell sarcoma, also designated melanoma of soft
tissue, was initially reported by Enzinger137 in 1965 as a
sarcoma with a distinct morphological pattern, arising from
the tendons and aponeuroses of extremities. In 1983, it was
reclassiﬁed by Chung and Enzinger138 as malignant melanoma of soft tissue because of the demonstration of melanin
in most of clear cell sarcoma cases.
Clinically, most cases present as a slowly enlarging,
painless, and ﬁrm mass on the distal extremities with a
predilection for young women. Most clear cell sarcomas
develop in soft tissues, but a superﬁcial counterpart restricted
to the dermis/subcutis has also been recognized.
Exceptionally, epidermal involvement has been reported.139
Histopathologically, the lesion is composed of uniform
nests and trabeculae which are separated by septa of
connective tissue. Neoplastic cells are monomorphous,
rounded or oval, and have clear/pale or ﬁnely granular
cytoplasm and round to oval/elongated nuclei with a prominent single nucleolus (Fig. 31). The mitotic index is low, and
nuclear atypia is not marked. Sometimes multinucleated giant
cells with pale cytoplasm are observed. Special stains demonstrate that these clear cells contain melanin and glycogen
and express melanocytic immunohistochemical markers (S100 protein, melan A, SOX10, and HMB-45).140 CK

FIGURE 28. Balloon cell melanocytic nevus. A,
Scanning power showing areas of balloon cells in
superficial areas of the lesion. B, Balloon cells are
grouped in intradermal nests. C, Balloon cells
show ample, pale, and finely granular cytoplasm.
D, Higher magnification of balloon cells.
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FIGURE 29. Balloon cell melanoma in situ. A,
Scanning power showing an intraepidermal
lesion. B, The neoplasm is composed of large pale
cells scattered within the epidermis with a pagetoid pattern. C, Higher magnification of balloon
cell melanocytes. D, Balloon cell melanocytes
express melan A.

positivity is also present in some cases. In about 80% of
cases, clear cell sarcoma carries the chromosomal translocation, t(12; 22) (q13; q12) and the resultant EWSR1-ATF1
fusion gene. This translocation has not been found in conventional melanoma.141

METASTATIC NEOPLASMS
Cutaneous metastases from clear cell internal neoplasms remain difﬁcult to diagnose because of the wide
spectrum of origins and the histological similarities with
primary cutaneous clear cell neoplasms. Epidermotropic

metastases from a visceral clear cell tumor may be confused
with a primary clear cell epidermal neoplasm with a pagetoid
growth pattern. This possibility should always be considered
in the differential diagnosis when dealing with a skin biopsy
from a patient known to have a clear cell malignancy.
Renal cell carcinoma is one of the most frequent
visceral metastases to the skin. Clinically, it presents as a
ﬂesh colored, violaceous nodule, or papule which can
simulate a vascular lesion, typically located on the head and
neck region.142 Microscopically, the architecture is nested,
cystic, papillary, or trabecular. Cells are monomorphous and
have abundant clear cytoplasm, small nuclei, and a variable

FIGURE 30. Balloon cell melanoma. A, Scanning
power showing a nodular lesion involving the
entire thickness of the dermis. B, The neoplasm is
composed of sheets of large pale and clear cells.
C, Higher magnification of neoplastic melanocytes showing balloon cell morphology. D, Areas
of more conventional melanoma at the dermo–
epidermal junction and superficial dermis.
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FIGURE 31. Clear cell sarcoma. A, Scanning
power showing a nodular lesion involving diffusely the full thickness of the dermis. B, Sheets of
neoplastic pale cells. C, Higher magnification of
neoplastic cells, some of them with clear appearance. D, Some multinucleated neoplastic cells.

amount of nucleoli. Prominent vascularization of the stroma
and hemorrhagic areas are characteristic143 (Fig. 32). The
cytoplasm of the cells contain glycogen (PAS positive and
diastase sensitive), and immunohistochemistry shows positivity for CK markers (AE1/AE3 and CAM 5.2), EMA,
Vimentin, CD10, and RCC (62.5–67% cutaneous metastases
of clear cell RCC).144 There is no expression of CK7 and
CK20.142,143
Cutaneous metastasis from signet–ring cell gastric
carcinoma is uncommon. The abdominal wall is often
involved, typically in the umbilical and paraumbilical area
(Sister Mary Joseph nodule), as well as around surgical

scars.145 The clinical presentation of these metastases can
simulate inﬂammatory dermatoses, such as allergic contact
dermatitis, erythema annulare centrifugum, or zosteriform
lesions, as well as benign soft-tissue tumors and inﬂammatory
metastatic carcinoma.146 Histopathologically, diffuse dermal
inﬁltration by small clusters or isolated signet-ring cells is
seen (Fig. 33). The stroma is ﬁbrotic. A globoid droplet of
cytoplasmic mucin causes the center of the cells to be optically clear and the nucleus to be compressed against the outer
cell membrane. Mucin stains are positive (PAS and Alcian
blue), and the neoplastic cells express CK7, CK20, CDX2,
EMA, and CEA.145,147

FIGURE 32. Cutaneous metastasis from renal cell
carcinoma. A, Scanning power showing wellcircumscribed dermal nodule. B, The nodule is
composed of sheets of clear cells. C, The stroma
shows prominent vascularization. D, Higher
magnification of neoplastic clear cells and prominent vascular stroma.
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FIGURE 33. Cutaneous metastasis from signetring cell carcinoma of the colon. A, Scanning
power view showing involvement of the upper
half of the dermis. B, Solid aggregates of signetring cells in the dermis. C, The stroma of the lesion
is sclerotic compared with the normal adjacent
dermis. D, Higher magnification of neoplastic
signet-ring cells.

Other visceral clear cell tumors which have been
reported to metastasize to the skin include breast, lung,
rectum, gallbladder, pancreas, ovary, and endometrium
carcinoma.145–147

CONCLUSIONS
As illustrated in this review, a plethora of cutaneous
neoplasms can predominantly be composed of clear cells. For
some of them, the clear aspect is characteristic (eg, clear cell
acanthoma, hidradenoma, EMPD), whereas in others, it is a
peculiar and exceptional ﬁnding (eg, seborrheic keratosis,
poroma, and SCC). Its recognition is of importance because
of the possible association with diabetes, which is the case for
clear cell syringoma, and because of the difﬁculties, it can
bring about in making a correct diagnosis. By juxtaposing, the
different clear cell entities that can be encountered in the skin,
and by highlighting their histological and immunohistochemical characteristics, we hope to provide guidance for pathologists and dermatopathologists that are confronted with a
clear cell neoplasm.
REFERENCES
1. Fukushiro S, Takei Y, Ackerman AB. Pale-cell acanthosis. A distinctive
histologic pattern of epidermal epithelium. Am J Dermatopathol. 1985;
7:515–527.
2. Hu F, Sisson JK. The ultrastructure of the pale cell acanthoma. J Invest
Dermatol. 1969;52:185–188.
3. Wang K, Weinrach D, Lal A, et al. Signet-ring cell change versus
signet-ring cell carcinoma. Am J Surg Pathol. 2003;27:1429–1433.
4. Svajdler M, Benický M, Fröhlichová L, et al. Foamy Cell
Angiosarcoma is a diagnostic pitfall. Am J Dermatopathol. 2014;36:
669–672.
5. Hinde E, Haslam IS, Schneider MR, et al. A practical guide for the
study of human and murine sebaceous glands in situ. Exp Dermatol.
2013;22:631–637.

630

| www.amjdermatopathology.com

6. Ostler DA, Prieto VG, Reed JA, et al. Adipophilin expression in sebaceous
tumors and other cutaneous lesions with clear cell histology: an immunohistochemical study of 117 cases. Mod Pathol. 2010;23:567–573.
7. Lazar AJ, Fletcher CD. Distinctive dermal clear cell mesenchymal neoplasm: clinicopathologic analysis of ﬁve cases. Am J Dermatopathol.
2004;26:273–279.
8. Tran TA, Hayner-Buchan A, Jones DM, et al. Cutaneous balloon cell
dermatoﬁbroma (ﬁbrous histiocytoma). Am J Dermatopathol. 2007;29:
197–200.
9. Chaudhry IH, Calonje E. Dermal non-neural granular cell tumour (socalled primitive polypoid granular cell tumour): a distinctive entity
further delineated in a clinicopathological study of 11 cases.
Histopathology. 2005;47:179–185.
10. Garijo MF, Val D, Val-Bernal JF. An overview of the pale and clear
cells of the nipple epidermis. Histol Histopathol. 2009;24:367–376.
11. Santos-Briz A, Cañueto J, del Carmen S, et al. Pagetoid dyskeratosis in
dermatopathology. Am J Dermatopathol. 2015;37:261–265.
12. Civatte J. Clear-cell tumors of the skin: a histopathologic review. J
Cutan Pathol. 1984;11:165–175.
13. Fine RM, Chernosky ME. Clinical recognition of clear-cell acanthoma
(Degos’). Arch Dermatol. 1969;100:559–563.
14. Desmons F, Breuillard F, Thomas P. Multiple clear-cell acanthoma
(Degos): histochemical and ultrastructural study of two cases. Int J
Dermatol. 1977;16:203–213.
15. Wang SH, Chi CC. Clear cell acanthoma occurring in a split-thickness
skin graft. Plast Reconstr Surg. 2005;116:146e–149e.
16. Kwittken J. Clear cell acanthoma: a metabolic variant of seborrheic
keratosis. Mt Sinai J Med. 1980;47:49–51.
17. Zedek DC, Langel DJ, White WL. Clear-cell acanthoma versus acanthosis: a psoriasiform reaction pattern lacking tricholemmal differentiation. Am J Dermatopathol. 2007;29:378–384.
18. Ko CJ, Subtil A. Clear (pale) cell acanthosis as an incidental ﬁnding. J
Cutan Pathol. 2009;36:573–577.
19. Long TH, Zlotnick D, Hurst SL. Seborrheic keratosis with prominent
clear cell changes—a rare but important diagnostic variant. Am J
Dermatopathol. 2018;40:209–211.
20. Neuhaus IM, LeBoit PE, McCalmont TM. Seborrheic keratosis with
basal clear cells: a distinctive microscopic mimic of melanoma in situ.
J Am Acad Dermatol. 2006;54:132–135.
21. Haspeslagh M, De Schepper S, De Wispelaere I. Seborrheic keratosis
with basal clear cells: a peculiar microscopic mimic of melanoma in
situ. J Cutan Pathol. 2013;40:768–769.

Copyright © 2021 Wolters Kluwer Health, Inc. All rights reserved.

Copyright © 2021 Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.

Am J Dermatopathol  Volume 43, Number 9, September 2021
22. Requena L, Kutzner H. Seborrheic keratosis with pseudorosettes and
adamantinoid seborrheic keratosis: two new histopathologic variants. J
Cutan Pathol. 2006;33:42–45.
23. Kuo TT, Chan HL, Hsueh S. Clear cell papulosis of the skin. A new
entity with histogenetic implications for cutaneous Paget’s disease. Am
J Surg Pathol. 1987;11:827–834.
24. Kuo T, Huang CL, Chan HL. Clear cell papulosis: report of three cases
of a newly recognized disease. J Am Acad Dermatol. 1995;33:230–233.
25. Kim YC, Mehregan DA, Bang D. Clear cell papulosis: an immunohistochemical study to determine histogenesis. J Cutan Pathol. 2002;29:
11–14.
26. Yu Y, Sukhatme S, Loo DS. Clear cell papulosis: a connection of clear
cells to Toker cells or Paget disease. Arch Dermatol. 2009;145:1066–
1068.
27. Tseng FW, Kuo TT, Lu PH, et al. Long-term follow-up study of clear
cell papulosis. J Am Acad Dermatol. 2010;63:266–273.
28. Barr RJ, Alpern KS, Santa Cruz DJ, et al. Clear cell basal cell carcinoma: an unusual degenerative variant. J Cutan Pathol. 1993;20:308–
316.
29. Forman SB, Ferringer TC. Clear-cell basal cell carcinoma: differentiation from other clear-cell tumors. Am J Dermatopathol. 2007;29:208–
209.
30. White GM, Barr RJ, Liao SY. Signet ring cell basal cell carcinoma. Am
J Dermatopathol. 1991;13:288–292.
31. Corbalán-Vélez R, Ruiz-Macia JA, Brufau C, et al. Las células claras en
el carcinoma espinocelular cutáneo. Actas Dermosiﬁliogr. 2009;100:
307–316.
32. Kuo T. Clear cell carcinoma of the skin. A variant of the squamous cell
carcinoma that simulates sebaceous carcinoma. Am J Surg Pathol.
1980;4:573–583.
33. Requena L, Sanchez M, Requena I, et al. Clear cell squamous cell
carcinoma: a histologic, immunohistologic, and ultrastructural study. J
Dermatol Surg Oncol. 1991;17:656–660.
34. Al-Arashi MYH, Byers HR. Cutaneous clear cell squamous cell carcinoma in situ: clinical, histological and immunohistochemical characterization. J Cutan Pathol. 2007;34:226–233.
35. Dalton MSR, LeBoit PE. Squamous cell carcinoma with clear cells:
how often is there evidence of tricholemmal differentiation? Am J
Dermatopathol. 2008;30:333–339.
36. Cramer SF, Heggeness LM. Signet-ring squamous cell carcinoma. Am J
Clin Pathol. 1989;91:488–491.
37. McKinley E, Valles R, Bang R, et al. Signet-ring squamous cell carcinoma: a case report. J Cutan Pathol. 1998;25:176–181.
38. Bastian BC, Kutzner H, Yen TS, et al. Signet-ring cell formation in
cutaneous neoplasms. J Am Acad Dermatol. 1999;41:606–613.
39. Biswas A, Mahalingam M. Cutaneous clear cell neoplasms: a histopathological reappraisal. Am J Dermatopathol. 2012;34:237–254.
40. Cheng N, Skupsky H, Cassarino DS. Clear cell proliferations of the
skin. Adv Anat Pathol. 2015;22:181–193.
41. Requena L, Sangüeza O. Inverted follicular keratosis and tricholemmoma. In: Requena L, Sangüeza O, eds. Cutaneous Adnexal Neoplasms.
Cham, Switzerland: Springer International Publishing; 2017:567–588.
42. Jin M, Hampel H, Pilarski R, et al. Phosphatase and tensin homolog
immunohistochemical staining and clinical criteria for Cowden syndrome in patients with trichilemmoma or associated lesions. Am J
Dermatopathol. 2013;35:637–640.
43. Hunt SJ, Kilzer B, Santa Cruz DJ. Desmoplastic trichilemmoma: histologic variant resembling invasive carcinoma. J Cutan Pathol. 1990;17:
45–52.
44. Tardío JC. CD34-reactive tumors of the skin. An updated review of an
ever-growing list of lesions. J Cutan Pathol. 2009;36:89–102.
45. Al-Zaid T, Ditelberg JS, Prieto VG, et al. Trichilemmomas show loss of
PTEN in Cowden syndrome but only rarely in sporadic tumors. J Cutan
Pathol. 2012;39:493–499.
46. Boscaino A, Terracciano LM, Donofrio V, et al. Tricholemmal carcinoma: a study of seven cases. J Cutan Pathol. 1992;19:94–99.
47. Swanson PE, Marrogi AJ, Williams DJ, et al. Tricholemmal carcinoma:
clinicopathologic study of 10 cases. J Cutan Pathol. 1992;19:100–109.
48. Reis JP, Tellechea O, Cunha MF, et al. Trichilemmal carcinoma: review
of 8 cases. J Cutan Pathol. 1993;20:44–49.
49. Wong T-Y, Suster S. Tricholemmal carcinoma: a clinicopathologic
study of 13 cases. Am J Dermatopathol. 1994;16:463–473.

Copyright © 2021 Wolters Kluwer Health, Inc. All rights reserved.

Clear Cell Proliferations of the Skin
50. Requena L, Sangüeza O. Trichoblastoma. In: Requena L, Sangüeza O,
eds. Cutaneous Adnexal Neoplasms. Cham, Switzerland: Springer
International Publishing; 2017:97–644.
51. Kazakov DV, Mentzel T, Erlandson RA, et al. Clear cell trichoblastoma: a clinicopathological and ultrastructural study of two cases. Am J
Dermatopathol. 2006;28:197–201.
52. Tronnier M. Clear cell trichoblastoma in association with a nevus sebaceus. Am J Dermatopathol. 2001;23:143–145.
53. Wang L, Wang G, Yang L, et al. Multiple clear cell trichoblastoma.
Multiple clear cell trichoblastoma. J Cutan Pathol. 2009;36:370–373.
54. Soyer HP, Kutzner H, Jacobson M, et al. Cutaneous lymphadenoma is
adamantinoid trichoblastoma. Dermatopathol Pract Concep. 1996;2:32–38.
55. Santa Cruz DJ, Barr RJ, Headington JT. Cutaneous lymphadenoma. Am
J Surg Pathol. 1991;15:101–110.
56. Battistella M, Peltre B, Cribier B. PHLDA1, a follicular stem cell
marker, differentiates clear-cell/granular-cell trichoblastoma and clearcell/granular cell basal cell carcinoma: a case-control study, with ﬁrst
description of granular-cell trichoblastoma. Am J Dermatopathol. 2014;
36:643–650.
57. Requena L, Sangüeza O. Sebaceous adenoma and sebaceoma. In:
Requena L, Sangüeza O, eds. Cutaneous Adnexal Neoplasms. Cham,
Switzerland: Springer International Publishing; 2017:881–922.
58. Shalin SC, Lyle S, Calonje E, et al. Sebaceous neoplasia and the MuirTorre syndrome: important connections with clinical implications.
Histopathology. 2010;56:133–147.
59. Requena L, Sangüeza O. Sebaceous carcinoma. In: Requena L,
Sangüeza O, eds. Cutaneous Adnexal Neoplasms. Cham, Switzerland:
Springer International Publishing; 2017:945–973.
60. Ansai S, Takeichi H, Arase S, et al. Sebaceous carcinoma: an immunohistochemical reappraisal. Am J Dermatopathol. 2011;33:579–587.
61. Tjarks BJ, Kerkvliet AM, Jassim AD. Sebaceous carcinoma in situ
masquerading clinically and histologically as Paget disease of the
breast. S D Med. 2018;71:350–353.
62. Tetzlaff MT. Immunohistochemical markers informing the diagnosis of
sebaceous carcinoma and its distinction from its mimics: adipophilin
and factor XIIIa to the rescue? J Cutan Pathol. 2018;45:29–32.
63. Tjarks BJ, Pownell BR, Evans C, et al. Evaluation and comparison of
staining patterns of factor XIIIa (AC-1A1), adipophilin and GATA3 in
sebaceous neoplasia. J Cutan Pathol. 2018;45:1–7.
64. Clark LN, Elwood HR, Uhlenhake EE, et al. Nuclear factor XIIIa
staining (clone AC-1A1 mouse monoclonal) is a highly sensitive
marker of sebaceous differentiation in normal and neoplastic sebocytes.
J Cutan Pathol. 2016;43:657–662.
65. Uhlenhake EE, Clark LN, Smoller BR, et al. Nuclear factor XIIIa
staining (clone AC-1A1 mouse monoclonal) is a sensitive and speciﬁc
marker to discriminate sebaceous proliferations from other cutaneous
clear cell neoplasms. J Cutan Pathol. 2016;43:649–656.
66. Plaza JA, Mackinnon A, Carrillo L, et al. Role of immunohistochemistry in the diagnosis of sebaceous carcinoma: a clinicopathologic and
immunohistochemical study. Am J Dermatopathol. 2015;37:809–821.
67. Cabral ES, Auerbach A, Killian JK, et al. Distinction of benign sebaceous proliferations from sebaceous carcinomas by immunohistochemistry. Am J Dermatopathol. 2006;28:465–471.
68. Requena L, Sangüeza O. Syringoma. In: Requena L, Sangüeza O, eds.
Cutaneous Adnexal Neoplasms. Cham, Switzerland: Springer
International Publishing; 2017:161–176.
69. Headington JT, Koski J, Murphy PJ. Clear cell glycogenesis in multiple
syringomas. Description and enzyme histochemistry. Arch Dermatol.
1972;106:353–356.
70. Ciarloni L, Frouin E, Bodin F, et al. Syringoma: a clinicopathological
study of 244 cases. Ann Dermatol Venereol. 2016;143:521–528.
71. Ohnishi T, Watanabe S. Immunohistochemical analysis of keratin
expression in clear cell syringoma. A comparative study with conventional syringoma. J Cutan Pathol. 1997;24:370–376.
72. Feibelman CE, Maize JC. Clear cell syringoma: a study by conventional
and electron microscopy. Am J Dermatopathol 1984;6:139–150.
73. Ambrojo P, Requena Caballero L, Aguilar Martínez A, et al. Clear-cell
syringoma. Immunohistochemistry and electron microscopy study.
Dermatologica. 1989;178:164–166.
74. Requena L, Sangüeza O. Apocrine hidradenoma. In: Cutaneous Adnexal
Neoplasms. Requena L, Sangüeza O, eds. Cham, Switzerland: Springer
International Publishing; 2017:81–103.

www.amjdermatopathology.com |

631

Copyright © 2021 Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.

Zaballos et al

75. Hashimoto K, Di Bella RJ, Lever WF. Clear cell hidradenoma.
Histologic, histochemical and electron microscopic study. Arch
Dermatol. 1967;96:18–38.
76. Ohnishi T, Watanabe S. Histogenesis of clear cell hidradenoma: immunohistochemical study of keratin expression. J Cutan Pathol. 1997;24:
30–36.
77. Behboudi A, Winnes M, Gorunova L, et al. Clear cell hidradenoma of
the skin-a third tumor type with a t(11;19)-associated TORC1-MAML2
gene fusion. Genes Chromosom Cancer. 2005;43:202–205.
78. Winnes M, Mölne L, Suurküla M, et al. Frequent fusion of the CRTC1
and MAML2 genes in clear cell variants of cutaneous hidradenomas.
Genes Chromosom Cancer. 2007;46:559–563.
79. Kuma Y, Yamada Y, Yamamoto H, et al. A novel fusion gene CRTC3MAML2 in hidradenoma: histopathological signiﬁcance. Hum Pathol.
2017;70:55–61.
80. Stefanato CM, Ferrara G, Chaudhry IH, et al. Clear cell nodular hidradenoma involving the lymphatic system: a tumor of uncertain malignant
potential or a novel example of “metastasizing” benign tumor? Am J
Surg Pathol. 2012;36:1835–1840.
81. Tingaud C, Costes V, Frouin E, et al. Lymph node location of a clear
cell hidradenoma: report of a patient and review of literature. J Cutan
Pathol. 2016;43:702–706.
82. Rütten A, Hantschke M, Angulo J, et al. Clear-cell dermal duct tumour:
another distinctive, previously underrecognized cutaneous adnexal neoplasm. Histopathology. 2007;51:805–813.
83. Mentzel T, Requena L, Kaddu S, et al. Cutaneous myoepithelial neoplasms: clinicopathologic and immunohistochemical study of 20 cases
suggesting a continuous spectrum ranging from benign mixed tumor of
the skin to cutaneous myoepithelioma and myoepithelial carcinoma. J
Cutan Pathol. 2003;30:294–302.
84. Elsensohn A, Mo JH, Maly TJ, et al. Myoepithelioma of soft tissue with
both squamous and adipocytic metaplasia. Am J Dermatopathol. 2018;
40:142–144.
85. Naujokas A, Charli-Joseph Y, Ruben BS, et al. SOX-10 expression in
cutaneous myoepitheliomas and mixed tumors. J Cutan Pathol. 2014;
41:353–363.
86. Requena L, Sangüeza O. Aprocrine hidradenocarcinoma. In: Requena L,
Sangüeza O, eds. Cutaneous Adnexal Neoplasms. Cham, Switzerland:
Springer International Publishing; 2017:215–224.
87. Ko CJ, Cochran AJ, Eng W, et al. Hidradenocarcinoma: a histological
and immunohistochemical study. J Cutan Pathol. 2006;33:726–730.
88. Kazakov DV, Ivan D, Kutzner H, et al. Cutaneous hidradenocarcinoma:
a clinicopathological, immunohistochemical, and molecular biologic
study of 14 cases, including Her2/neu gene expression/ampliﬁcation,
TP53 gene mutation analysis, and t(11;19)translocation. Am J
Dermatopathol. 2009;31:236–247.
89. Requena L, Sarasa JL, Piqué E, et al. Clear-cell porocarcinoma: another
cutaneous marker of diabetes mellitus. Am J Dermatopathol. 1997;19:
540–544.
90. Rutten A, Requena L, Requena C. Clear-cell porocarcinoma in situ: a
cytologic variant of porocarcinoma in situ. Am J Dermatopathol. 2002;
24:67–71.
91. Lan CC, Yu HS, Liao WT, et al. Clear cell eccrine porocarcinoma with
extensive cutaneous metastasis and peripheral lymphocyte dysfunction.
Br J Dermatol. 2003;149:1059–1063.
92. Sekine S, Kiyono T, Ryo E, et al. Recurrent YAP1-MAML2 and
YAP1-NUTM1 fusions in poroma and porocarcinoma. J Clin Invest.
2019;129:3827–3832.
93. Cooper PH, Robinson CR, Greer KE. Low-grade clear cell eccrine
carcinoma. Arch Dermatol. 1984;120:1076–1078.
94. Sánchez Yus E, Requena Caballero L, Garcia Salazar I, et al. Clear cell
syringoid eccrine carcinoma. Am J Dermatopathol. 1987;9:225–231.
95. Ramos D, Monteagudo C, Carda C, et al. Clear cell syringoid carcinoma: an ultrastructural and immunohistochemical study. Am J
Dermatopathol. 2000;22:60–64.
96. Brugués A, Iranzo P, Díaz A, et al. Pigmented mammary Paget disease
mimicking cutaneous malignant melanoma. J Am Acad Dermatol. 2015;
72:97–98.
97. Elbendary A, Xue R, Valdebran M, et al. Diagnostic criteria in intraepithelial pagetoid neoplasms: a histopathologic study and evaluation of
select features in Paget disease, Bowen disease and melanoma in situ.
Am J Dermatopathol. 2017;39:419–427.

632

| www.amjdermatopathology.com

Am J Dermatopathol  Volume 43, Number 9, September 2021
98. Kuan SF, Montag AG, Hart J, et al. Differential expression of mucin
genes in mammary and extramammary Paget’s disease. Am J Surg
Pathol. 2001;25:1469–1477.
99. Zhao Y, Sun HF, Chen MT, et al. Clinicopathological characteristics
and survival outcomes in Paget disease: a SEER population-based
study. Cancer Med. 2018;7:2307–2318.
100. Soyer HP, Kutzner H, Metze D, et al. Fibrous papule with clear ﬁbrocytes. Dermatol Pract Concept. 1997;3:110–113.
101. Lee AN, Stein SL, Cohen LM. Clear cell ﬁbrous papule with NKI/C3
expression. Am J Dermatopathol. 2005;27:296–300.
102. Zelger BW, Steiner H, Kutzner H. Clear cell dermatoﬁbroma. Case
report of an unusual ﬁbrohistiocytic lesion. Am J Surg Pathol. 1996;
20:483–491.
103. Wambacher-Basser B, Zelger B, Steinter H. Clear cell dermatoﬁbroma.
Histopathology. 1997;30:64–69.
104. Gomez-Mateo MC, Monteagudo C. Nonepithelial skin tumors with
multinucleated giant cells. Semin Diagn Pathol. 2013;30:58–72.
105. Northeutt AD. Epidermotropic xanthoma mimicking balloon cell melanoma. Am J Dermatopathol. 2000;22:176–178.
106. Patterson JW, Konerding H, Kramer WM. “Clear cell” atypical ﬁbroxanthoma. J Dermatol Surg Oncol. 1987;13:1109–1114.
107. Requena L, Sangueza OP, Sánchez Yus E, et al. Clear-cell atypical
ﬁbroxanthoma: an uncommon histopathologic variant of atypical ﬁbroxanthoma. J Cutan Pathol. 1997;24:176–182.
108. Tardío JC, Pinedo F, Aramburu JA, et al. Clear cell atypical ﬁbroxanthoma. Am J Dermatopathol 2016;38:586–592.
109. Brau Javier CN, Valentín Colón DC, Sánchez JL, et al. Clear-cell
atypical ﬁbroxanthoma. Am J Dermatopathol. 2016;38:775–779.
110. Luzar B, Calonje E. Morphological and immunohistochemical characteristics of atypical ﬁbroxanthoma with a special emphasis on potential
diagnostic pitfalls: a review. J Cutan Pathol. 2010;37:301–309.
111. Hernández-Martín A, Duat-Rodríguez A. Neuroﬁbromatosis tipo 1: más
que manchas café con leche, efélides y neuroﬁbromas. Parte I.
Actualización sobre los criterios dermatológicos diagnósticos de la enfermedad. Actas Dermosiﬁliogr. 2016;107:454–464.
112. Megahed M. Histopathological variants of neuroﬁbroma: a study of 114
lesions. Am J Dermatopathol. 1994;16:486–495.
113. Puri PK, Tyler WB, Ferringer TC. Neuroﬁbroma with clear cell change.
Am J Dermatopathol. 2009;31:453–456.
114. Torrijos-Aguilar A, Alegre-de Miquel V, Pitarch-Bort G, et al. Tumor
de células granulares cutáneo: análisis clínico-patológico de treinta y
cuatro casos. Actas Dermosiﬁliogr. 2009;100:126–132.
115. Zedek DC, Murphy BA, Shea CR, et al. Cutaneous clear-cell granular
cell tumors: the histologic description of an unusual variant. J Cutan
Pathol. 2007;34:397–404.
116. Mentzel T, Reisshauer S, Rütten A, et al. Cutaneous clear cell myomelanocytic tumour: a new member of the growing family of perivascular
epithelioid cell tumours (PEComas). Clinicopathological and immunohistochemical analysis of seven cases. Histopathology. 2005;46:498–
504.
117. Stuart LN, Tipton RG, DeWall MR, et al. Primary cutaneous perivascular epithelioid cell tumor (PEComa): ﬁve new cases and review of the
literature. J Cutan Pathol. 2017;44:713–721.
118. Llamas-Velasco M, Mentzel T, Requena L, et al. Cutaneous PEComa
does not harbour TFE3 gene fusions: immunohistochemical and molecular study of 17 cases. Histopathology. 2013;63:122–129.
119. Gavino AC, Pitha JV, Bakshi NA. Atypical distinctive dermal clear cell
mesenchymal neoplasm arising in the scalp. J Cutan Pathol. 2008;35:
423–427.
120. Teixeira AI, Soares-Almeida L, Kutzner H. Agminated clear cell tumor:
an impostor of PEComa and distinctive dermal clear cell mesenchymal
neoplasm. Am J Dermatopathol. 2017;39:212–216.
121. Al-Zaid T, Frieling G, Rosenthal S. Dermal pleomorphic liposarcoma
resembling pleomorphic ﬁbroma: report of a case and review of the
literature. J Cutan Pathol. 2013;40:734.
122. Ramírez-Bellver JL, López J, Macías E, et al. Primary dermal pleomorphic liposarcoma: utility of adipophilin and MDM2/CDK4 immunostainings. J Cutan Pathol. 2017;44:283–288.
123. Llamas-Velasco M, Kutzner H, Requena L. Cutaneous angiosarcoma
mimicking xanthoma: a challenging histopathologic diagnosis with
important consequences. J Cutan Pathol. 2016;43:792–797.

Copyright © 2021 Wolters Kluwer Health, Inc. All rights reserved.

Copyright © 2021 Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.

Am J Dermatopathol  Volume 43, Number 9, September 2021
124. Bacchi CE, Silva TR, Zambrano E, et al. Epithelioid angiosarcoma of
the skin: a study of 18 cases with emphasis on its clinicopathologic
spectrum and unusual morphologic features. Am J Surg Pathol. 2010;
34:1334–1343.
125. Manner J, Radlwimmer B, Hohenberger P, et al. MYC high level gene
ampliﬁcation is a distinctive feature of angiosarcomas after irradiation
or chronic lymphedema. Am J Pathol. 2010;176:34–39.
126. Guo T, Zhang L, Chang NE, et al. Consistent MYC and FLT4 gene
ampliﬁcation in radiation-induced angiosarcoma but not in other
radiation-associated atypical vascular lesions. Genes Chromosomes
Cancer. 2011;50:25–33.
127. Mentzel T, Schildhaus HU, Palmedo G, et al. Postradiation cutaneous
angiosarcoma after treatment of breast carcinoma is characterized by
MYC ampliﬁcation in contrast to atypical vascular lesions after radiotherapy and control cases: clinicopathological, immunohistochemical
and molecular analysis of 66 cases. Mod Pathol. 2012;25:75–85.
128. Shon W, Sukov WR, Jenkins SM, et al. MYC ampliﬁcation and overexpression in primary cutaneous angiosarcoma: a ﬂuorescence in-situ
hybridization and immunohistochemical study. Mod Pathol. 2014;27:
509–515.
129. Judalewitsch G. Zur histogenese der weich-en nevi. Arch Dermatol
Syphylol. 1901;58:15.
130. Schrader WA, Helwig EM. Balloon cell nevi. Cancer. 1967;20:1502–
1514.
131. Goette DK, Doty RD. Balloon cell nevus. Summary of the clinical and
histologic characteristics. Arch Dermatol. 1978;14:109–111.
132. McGowan JW, Smith MK, Ryan M, et al. Proliferative nodules with
balloon-cell change in a large congenital melanocytic nevus. J Cutan
Pathol. 2006;33:253–255.
133. Massi G, LeBoit PE, Pasquini P. Variants of common nevus. In: Massi
G, LeBoitPE, eds. Histological Diagnosis of Nevi and Melanoma.
Berlin, Germany: Springer-Verlag; 2014:47–63.
134. Gardner WA Jr, Vazquez MD. Balloon cell melanoma. Arch Pathol.
1970;89:470–472.

Copyright © 2021 Wolters Kluwer Health, Inc. All rights reserved.

Clear Cell Proliferations of the Skin
135. Khalil MK. Balloon cell malignant melanoma of the choroid: ultrastructural studies. Br J Ophthalmol. 1983;67:579–584.
136. Kazlouskaya V, Guo Y, Maia-Cohen S, et al. Clear-cell melanocytic
lesions with balloon-cell and sebocyte-like melanocytes: a unifying
concept. Am J Dermatopathol. 2014;36:380–386.
137. Enzinger FM. Clear cell sarcoma of tendons and aponeuroses. An analysis of 21 cases. Cancer. 1965;18:1163–1174.
138. Chung EB, Enzinger FM. Malignant melanoma of soft parts. A reassessment of clear cell sarcoma. Am J Surg Pathol. 1983;7:405–413.
139. Rodríguez-Martín M, Sáez-Rodríguez M, Esquivel B, et al. Clear cell
sarcoma: a case mimicking primary cutaneous malignant melanoma.
Indian J Dermatol. 2009;54:168–172.
140. Hantschke M, Mentzel T, Rütten A, et al. Cutaneous clear cell sarcoma:
a clinicopathologic, immunohistochemical and molecular analysis of 12
cases emphasizing its distinction from dermal melanoma. Am J Surg
Pathol. 2010;34:216–222.
141. Luzar B, Billings SD, de la Fouchardiere A, et al. Compound clear cell
sarcoma of the skin—a potential diagnostic pitfall. Am J Surg Pathol.
2020;44:21–29.
142. Abbasi F, Alizadeh M, Noroozinia F, et al. Cutaneous metastasis of
bilateral renal cell carcinoma. J Pak Med Assoc. 2013;63:111–113.
143. Habermehl G, Ko J. Cutaneous metastases. A review and diagnostic
approach to tumors of unknown origin. Arch Pathol Lab Med. 2019;
143:943–957.
144. Perna AG, Ostler DA, Ivan D, et al. Renal cell carcinoma marker (RCCMa) is speciﬁc for cutaneous metastasis of renal cell carcinoma. J Cutan
Pathol. 2007;34:381‐385.
145. Alcaraz I, Santonja C, Kutzner H, et al. Signet-ring cell gastric adenocarcinoma metastasizing into a primary cutaneous squamous cell carcinoma of the scalp. J Cutan Pathol. 2012;39:570–573.
146. Alcaraz I, Cerroni L, Rütten A, et al. Cutaneous metastases from internal malignancies. Am J Dermatopathol. 2012;34:347–393.
147. Boyd AS. Pulmonary signet-ring cell adenocarcinoma metastatic to the
skin. Am J Dermatopathol. 2017;39:66–68.

www.amjdermatopathology.com |

633

Copyright © 2021 Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.

Am J Dermatopathol  Volume 43, Number 9, September 2021

Zaballos et al

CME EXAMINATION
INSTRUCTIONS FOR OBTAINING AMA PRA CATEGORY 1 CREDITSTM
The American Journal of Dermatopathology includes CME-certiﬁed content that is designed to meet the educational
needs of its readers.
An annual total of 12 AMA PRA Category 1 Credits™ is available through the twelve 2021 issues of The American
Journal of Dermatopathology. This activity is available for credit through August 31, 2023.
Accreditation Statement
Lippincott Continuing Medical Education Institute, Inc., is accredited by the Accreditation Council for Continuing
Medical Education to provide continuing medical education for physicians.
Credit Designation Statement
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CME EXAMINATION
September 2021
Please mark your answers on the ANSWER SHEET.
After completing this activity, participants will be better able to: 1. Identify the different cutaneous proliferations where
proliferating cells show clear cell appearance, 2. Assess the histopathologic ﬁndings characteristic of the different clear cell
neoplasms of the skin, with particular regard to the speciﬁc ﬁndings that help in their differential diagnosis, 3. Distinguish the
immunohistochemical markers that help to specify diagnosis and the histopathologic differential diagnosis among the cutaneous
clear cell proliferations, 4. Describe the different histogenesis of all clear cell cutaneous neoplasms.

CME QUESTIONS
1. Regional lymph node metastases, but not beyond the regional lymph node, have been described in:
a. Clear cell syringoma
b. Clear cell hidradenoma
c. Clear-cell trichoblastoma
d. Cutaneous PEComa
e. Clear cell ﬁbrous papule
2. Which of the following neoplasms expresses immunohistochemical positivity for SMA, HMB-45, MiTF, and NKIC3, but not
for S-100 protein?
a. Clear cell melanoma
b. Clear cell porocarcinoma
c. Clear cell hidradenoma
d. Cutaneous PEComa
e. Clear cell sarcoma
3. Which of the following neoplasms is frequently associated with diabetes mellitus?
a. Clear cell syringoma
b. Clear cell hidradenoma
c. Clear cell porocarcinoma
d. Clear cell myoepitehlioma
e. PEComa
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4. Which of the following statements is true in clear cell papulosis of the skin?
a. Lesions may evolved to extramammary Paget disease.
b. Acral areas of the skin are the most common involved sites.
c. Proliferating cells express HMB45.
d. The disorder shows a benign biological behavior.
e. Glandular structures may be seen within the epidermis.
5. Immunohistochemical PTEN loss has been described in:
a. Multiple clear cell acanthomas
b. Multiple clear cell syringomas associated with diabetes mellitus
c. Multiple tricholemmomas associated with Cowden syndrome.
d. Multiple PEComas
e. Multiple balloon-cell melanocytic nevus.
6. Which of the following is the most frequent cytogenetic anomaly detected in postirradiation cutaneous angiosarcoma?
a. c-MYC ampliﬁcation
b. MDM2 ampliﬁcation
c. YAP1-NUTM1 fusion gene
d. CRTC1-MAML2 fusion gene
e. EWSR1-ATF1 fusion gene
7. The most frequent location of clear cell sarcoma is:
a. Soft tissues of the thigh
b. Sun-damaged skin of the scalp
c. Soft tissues of the distal extremities.
d. Periocular skin
e. Oral or genital mucosae.
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