






neuroendocrine nature of MCC cells by showing dense core
neurosecretory granules, paranuclear aggregates of intermedi-
ate-sized filaments, complex intercellular junctions and cyto-
plasmic spinous processes.

Follicular dendritic cell sarcoma
Follicular dendritic cell sarcoma (FDCS) is an uncommon
neoplasm of adulthood and can affect patients over a wide
age range. It can arise in nodal and extranodal sites including
skin.

Common histological features include a storiform or fasci-
cular array of spindle, ovoid or polygonal cells with oval nuclei,
delicate nuclear membrane, vesicular or granular chromatin,
distinct nucleoli, indistinct cell borders, and slightly eosinophi-
lic, fibrillary cytoplasm (fig 11). Occasional pseudonuclear
inclusions may be seen. Small lymphocytes are scattered
throughout the tumour. Additionally, occasional binucleated
and multinucleated tumour cells (fig 11) may be present. The
tumour cells sometimes form sheets, circular whorls, follicle
like-structures, trabeculae or pseudovascular spaces.

FDCS differential diagnoses consist of spindle cell lesions,
including melanoma. FDCS can be usually differentiated from
melanoma by morphology; however, immunohistochemistry is
needed to confirm the diagnosis in challenging cases (table 3).70 71

Anaplastic/pleomorphic kaposi sarcoma
Kaposi sarcoma (KS) is an endothelial cell neoplasm often
occurring in the setting of HIV infection. Histologically, KS may
range from dermal subtle vascular proliferation to sheets and
fascicles of atypical spindle cells with scattered slit-like spaces.
The anaplastic/pleomorphic variant can show solid sheets of
epithelioid cells that can form irregular vascular spaces, with or
without areas of necrosis. The nuclei are pleomorphic with

variably prominent nucleoli, and numerous mitoses, including
atypical forms. Hence, this lesion can mimic melanoma and the
distinction between them can be achieved with careful
histological and immunohistochemical examination in conjuga-
tion with clinical history (table 7).72 We emphasise here that
clinical history is crucial in diagnosis.

Plexiform fibrohistiocytic tumour of the skin
Plexiform fibrohistiocytic tumour (PFHT) of the skin is a
distinct entity of low-grade malignant or borderline malignant
potential that affects mostly young adults but can occur in a
wide age range.73 These tumours can be morphologically
classified into three groups: fibroblastic, histiocytic (often with
osteoclast-type giant cells) and mixed. These tumours usually
exhibit a plexiform and infiltrative arrangement of cells at the
dermal/subcutaneous junction. In addition, PFHT usually lacks
atypia. However, cellular atypia, pleomorphism and atypical
mitoses can be seen. Osteoclast-type giant cells are often present
in PFHT, particularly in the histiocytic subtype, especially in
areas of haemorrhage. Stromal hyalinisation and occasional
myxoid changes may also be seen.

Additional features of PFHT may include the presence of
microfat, adnexal sparing and metaplastic bone changes.
Distinguishing PFHT from melanoma can be achieved by
histology and immunohistochemistry (table 3).73 PFHTs can
also mimic granulomatous inflammation of the skin.

Monomorphic spindle synovial sarcoma
Synovial sarcoma is a well-defined soft tissue sarcoma with
monomorphic and biphasic histological subtypes. The tumour is
more prevalent in adolescents and young adults, and occurs
predominantly in the lower extremities. Skin is an unusual
location for synovial sarcoma, but it has been reported in the

Figure 10 (A, B) Epithelioid sarcoma.
The dermis is infiltrated with pleomorphic
epithelioid cells (arrows) with abundant
eosinophilic cytoplasm and inconspicuous
nucleoli. H&E, original magnification:
6200 (A), 6400 (B).

Figure 11 (A, B) Follicular dendritic cell
sarcoma. The dermis is infiltrated with a
storiform array of spindle, ovoid or
polygonal cells with oval nuclei, delicate
nuclear membrane, distinct nucleoli,
indistinct cell borders, and slightly
eosinophilic, fibrillary cytoplasm.
Multinucleated giant cells are also
illustrated (arrows). H&E, original
magnification: 616 (A), 6400 (B).

My approach

J Clin Pathol 2009;62:290–307. doi:10.1136/jcp.2008.062927 303

 group.bmj.com on February 11, 2012 - Published by jcp.bmj.comDownloaded from 



Table 4 Metastatic mimics

Metastatic mimic Common site Histology Immunohistochemistry

Lung Anywhere (especially chest wall
and abdomen)

Adenocarcinoma: intracytoplasmic mucin,
lymphovascular invasion

Adenocarcinoma

Squamous cell: focal keratinisation and necrosis CK7+/CK202

Small cell: neuroendocrine features (+) TTF-1

(+) CEA

Squamous cell carcinoma

(+) HMWCK

(+) CK5/6

(+) p63

Small cell carcinoma

CK7+/CK202

(¡) TTF-1

(+) Synaptophysin

(+) Chromogranin

(+) CD56

Melanocytic markers

(2) S-100

(2) HMB-45

(2) Mart1/Melan A

(2) MiTF

Breast Chest wall Ductal: glands and comedo necrosis CK7+/CK202

Scalp Lobular: single-row files of tumour cells ER+/PR+
(+) AR in apocrine lesions

(+) GCDFP

(+) CEA

(2) S-100

(2) HMB-45

(2) Mart1/MelanA

(2) MiTF

Renal Anywhere (especially head and
neck)

Abundant clear cytoplasm CK72/CK202

Vascular stroma (+) Vimentin

(+) CD10

(+) EMA

(+) RCC antigen

(2) S-100

(2) HMB-45

(2) Mart1/MelanA

(2) MiTF

Prostate Genital region, anterior thigh Gland formation CK72/CK202

Hyperchromatic pleomorphic nuclei (+) PSA

(+) PAP

(2) S-100

(2) HMB-45

(2) Mart1/MelanA

(2) MiTF

Thyroid Head and neck (especially scalp) Looks similar to primary thyroid carcinoma Papillary and follicular

Medullary carcinoma may be Congo red positive
related to the amyloid deposits.

CK7+/CK202

(+) TTF-1

(+) Thyroglobulin

Medullary

(+) Synaptophysin

(+) Chromogranin

(+) CD56

Melanocytic markers

(2) S-100

(2) HMB-45

(2) Mart1/MelanA

(2) MiTF

AR, androgen receptor; CEA, carcinoembryonic antigen; CK, cytokeratin; EMA, epithelial membrane antigen; ER, oestrogen receptor; GCDFP, gross cystic disease fluid protein; PR,
progesterone receptor; HMB, human melanoma black; HMWCK, high molecular weight cytokeratin; MiTF, microphthalmia transcription factor; PAP, peroxidase-antiperoxidase; PSA,
prostate specific antigen; RCC, renal cell carcinoma; TTF-1, antithyroid transcription factor antibody.
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literature. The biphasic histological variant is rarely a diagnostic
dilemma. However, monomorphic spindle cell variant poses
difficulty and its most important differential diagnoses include
fibrosarcoma, leiomyosarcoma, malignant peripheral nerve
sheath tumours, primitive neuroectodermal tumours74 and
melanoma.

Histologically, the tumour is composed of nodular mass
usually centred in the deep dermis with extension into the
papillary dermis and subcutis. The cells are round to spindle
shape arranged in fascicular or solid pattern, with minimal
cytoplasm, darkly stained nuclei and variable mitotic rate.
Distinct glandular and stromal elements may be present.
Additional features include wiry collagen, and necrosis. This
variant of synovial sarcoma can be sometimes mistaken for
melanoma; however histological and immunohistochemical
examinations usually make the distinction (table 3).74 75

Detection of the synovial sarcoma-associated t(X;18) by either
cytogenetic or molecular genetic methods may be necessary to
confirm the diagnosis of synovial sarcoma in difficult cases.74

Post-radiation sarcomas including rhabdomyosarcomas
Post-radiation sarcomas are well-recognised long-term compli-
cations of radiotherapy. Such sarcomas have been reported in
the soft tissues and skin. Cutaneous angiosarcoma is a well-
known example and probably the commonest of such compli-
cations. These sarcomas can mimic melanoma histologically and
thus clinicopathological correlation with adjunct immuno-
histochemistry is required to confirm the diagnosis (table 3).
An example of such mimic also includes rhabdomyosarcoma-
tous differentiation, which can be mistaken with rhabdoid
variant of melanoma.

METASTATIC MIMICS

Time of development
The majority of cutaneous metastases occur after the diagnosis
of the internal malignancy. A minority of cutaneous metastasis
represents first presentation of malignancy. Clinical informa-
tion and morphological features usually help to make the
diagnosis and ancillary studies such as immunohistochemical
features are useful when one of the above is not available.76

Clinical history, including radiological studies and morphologi-
cal analyses of previous biopsy, is also helpful.

Site of primary tumour
According to Krathen’s meta-analysis, the overall incidence of
cutaneous metastases is 5.3% (1080/20 380).77 Breast carcinoma
is the most common primary tumour with cutaneous metas-
tases in women, while lung carcinoma is the most common
primary with cutaneous metastases in men. Breast carcinoma
has the highest incidence of cutaneous metastasis (24%) while
prostate carcinoma has the lowest incidence (0.7%). The
incidence of lung, colorectal, renal, ovarian and bladder
carcinoma cutaneous metastases is similar and ranges between
3% and 4%.

Prognostic aspects
Cutaneous metastases represents grim prognosis; approximately
two-thirds of the patients died within the first 6 months of
diagnosis.76 77

Lung carcinoma
Cutaneous metastases from lung carcinoma represent approxi-
mately 1–5 % of all lung carcinomas.78 79 Cutaneous metastases
of adenocarcinoma, squamous cell carcinoma and small cell
carcinoma of lung resemble their primary (table 4). Cutaneous
metastases of lung carcinoma resemble melanoma because both
lesions can be composed of large epithelioid cells without any
glandular formation. The common features of lung cutaneous
metastases include focal keratinisation in squamous cell
carcinoma, intracytoplasmic mucin and gland-formation in
adenocarcinoma, and neuroendocrine features in small cell
carcinoma. In addition to clinicopathological correlation, an
immunohistochemical panel can help to confirm the diagnosis
(table 4).

Breast carcinoma
Breast cutaneous metastases resemble the primary tumour.
Cutaneous metastasis of invasive ductal adenocarcinoma can
demonstrate glandular structures and may show comedo
necrosis, while cutaneous metastases of invasive lobular
carcinoma often show single-row filing of tumour cells.

Figure 12 (A, B) Metastatic medullary
thyroid carcinoma to the skin. The dermis
is infiltrated with sheets of slightly
atypical spindle/oval cells with
eosinophilic cytoplasm, hyperchromatic
nuclei and inconspicuous nucleoli. A
mitotic figure is demonstrated (arrow).
H&E, original magnification: 616 (A),
6200 (B).
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Cutaneous metastases of breast carcinoma resemble melanoma
because both lesions may have atypical pleomorphic epithelioid
tumour cells (table 4). Ancillary immunohistochemical stains
are helpful when histological features are equivocal (table 4).

Renal carcinoma
Cutaneous metastasis affects about 3–6% of patients with renal
cell carcinoma (RCC).77 Histologically, cutaneous metastasis of
RCC is similar to the primary tumour (table 4). The lesion is
located in the dermis, with some lesions extending into the
subcutis. Cutaneous metastases of RCC resemble melanoma
because both lesions show atypical epithelioid cells and have the
tendency for lymphovascular invasion.80 However, cutaneous
metastases of RCC consist of cells with prominent clear cell
change and vascular stroma, in contrast to melanomas that
consist of atypical melanocytes and often have junctional
component. An adjunct immunohistochemical panel is an
essential tool for diagnosis (table 4).

Thyroid carcinoma and other endocrine tumour metastases to
the skin
Cutaneous metastases from thyroid carcinoma are rare. There is
no consensus on which type of thyroid neoplasm has the
highest incidence of cutaneous metastases.81 82 The cutaneous
lesion presents as flesh-coloured nodules that may be pruritic
and ulcerate.83 Histologically, the cutaneous metastases vary
according to the primary type of thyroid carcinoma. Cutaneous
metastases of papillary thyroid carcinoma show enlarged nuclei,
intranuclear inclusions and nuclear grooves. Medullary thyroid
carcinoma can also metastasise to the skin (figure 12).
Immunohistochemical features are often useful (table 4). Most
of the metastases are in the head and neck region.

Adrenocortical carcinoma cutaneous metastasis may mimic
melanoma. Immunohistochemically, they are MelanA positive,
but HMB-45 negative.

Pheochromocytoma cutaneous metastasis can be S-100
positive, likewise melanoma; however, they are HMB-45 and
MelanA negative. Another endocrine malignancy that can
metastasise to the skin and mimic melanoma morphologically
is parathyroid carcinoma, which is immunoreactive to para-
thyroid hormone and negative for S-100, HMB-45, and Mart1/
MelanA.

Prostate carcinoma
The incidence of cutaneous metastases from prostate carcinoma
is less than 1%.77 Clinically, they present as nodules, red macules
and papules, or tumours with an angiomatous appearance.84

Histologically, the tumour cells are gland forming, epithelial or
anaplastic. Cutaneous metastases of prostate carcinoma resem-
ble melanoma because both lesions consist of pleomorphic,
hyperchromatic cells with atypical nuclei. However, the former
have usual features such as gland formation. Along with
clinicopathological correlation, immunohistochemistry analyses
are helpful ancillary tests (table 4).

Competing interests: None.

REFERENCES
1. Monteagudo C, Calduch L, Navarro S, et al. CD99 immunoreactivity in atypical

fibroxanthoma: a common feature of diagnostic value. Am J Clin Pathol
2002;117:126–31.

2. Plaza JA, Suster D, Perez-Montiel D. Expression of immunohistochemical markers in
primary and metastatic malignant melanoma: a comparative study in 70 patients
using a tissue microarray technique. Appl Immunohistochem Mol Morphol
2007;15:421–5.

3. Huttenbach Y, Prieto VG, Reed JA. Desmoplastic and spindle cell melanomas
express protein markers of the neural crest but not of later committed stages of
Schwann cell differentiation. J Cutan Pathol 2002;29:562–8.

4. Kanitakis J, Narvaez D, Claudy A. Differential expression of the CD10 antigen
(neutral endopeptidase) in primary versus metastatic malignant melanomas of the
skin. Melanoma Res 2002;12:241–4.

5. Went PT, Dirnhofer S, Bundi M, et al. Prevalence of KIT expression in human tumors.
J Clin Oncol 2004;22:4514–22.

6. Pernick NL, DaSilva M, Gangi MD, et al. ‘‘Histiocytic markers’’ in melanoma. Mod
Pathol 1999;12:1072–7.

7. Kim YC, Lee MG, Choe SW, et al. Acral lentiginous melanoma: an
immunohistochemical study of 20 cases. Int J Dermatol 2003;42:123–9.

8. Ben-Izhak O, Stark P, Levy R, et al. Epithelial markers in malignant melanoma. A
study of primary lesions and their metastases. Am J Dermatopathol 1994;16:241–6.

9. Wilkerson AE, Glasgow MA, Hiatt KM. Immunoreactivity of CD99 in invasive
malignant melanoma. J Cutan Pathol 2006;33:663–6.

10. Leader M, Collins M, Patel J, et al. Vimentin: an evaluation of its role as a tumour
marker. Histopathology 1987;11:63–72.

11. Miettinen M, Franssila K. Immunohistochemical spectrum of malignant melanoma.
The common presence of keratins. Lab Invest 1989;61:623–8.

12. Margo CM, Crowson AN, Mihm MC. Unusual variants of malignant melanoma. Mod
Pathol 2006;19(Suppl 2):S41–70.

13. Longacre TA, Egbert BM, Rouse RV. Desmoplastic and spindle-cell malignant
melanoma. An immunohistochemical study. Am J Surg Pathol 1996;20:1489–500.

14. Anstey A, Cerio R, Ramnarain N, et al. Desmoplastic malignant melanoma. An
immunocytochemical study of 25 cases. Am J Dermatopathol 1994;16:14–22.

15. Kay PA, Pinheiro AD, Lohse CM, et al. Desmoplastic melanoma of the head and
neck: histopathologic and immunohistochemical study of 28 cases. Int J Surg Pathol
2004;12:17–24.

16. Nakagawa H, Imakado S, Nogita T, et al. Osteosarcomatous changes in malignant
melanoma. Immunohistochemical and ultrastructural studies of a case.
Am J Dermatopathol 1990;12:162–8.

17. Sheibani K, Battifora H. Signet-ring cell melanoma. A rare morphologic variant of
malignant melanoma. Am J Surg Pathol 1988;12:28–34.
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