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A 26-year-old man with no notable medical
history presented to the dermatology clinic with
an inconspicuous, painful, raised lesion on the
right posterior shoulder of 6 months’ duration.
The patient reported that the lesion was tender
to light palpation and bothersome in his daily
activities. Physical examination revealed a firm,
flesh-colored, 1.8-cm nodule with no erythema
or pigmentation on the right shoulder. An elliptical
excisional biopsy was performed and submitted
for histologic evaluation.

THE BEST DIAGNOSIS IS:

H&E, original magnification x2. a. cellular fibrous histiocytoma
o D b. dermatofibrosarcoma protuberans
. pleomorphic dermal sarcoma
d. solitary fibrous tumor
e. spindle-cell lipoma
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DERMATOPATHOLOGY DIAGNOSIS DISCUSSION

THE DIAGNOSIS:

Dermatofibrosarcoma Protuberans

tion of relatively monomorphic spindle cells with

extensive entrapment of collagen and adipocytes.
Immunohistochemical staining showed that the lesional cells
were diffusely positive for CD34 and negative for SOXI10,
5100, desmin, and factor XIIla. The decision was made to
perform cytogenetic testing with fluorescence in situ hybrid-
ization to evaluate for the presence of platelet-derived growth
factor receptor beta (PDGFB) polypeptide rearrangement, a
key biomarker known to be positive in most patients with
dermatofibrosarcoma protuberans (DFSP).! This rearrange-
ment results in overproduction of PDGFB, continuous activa-
tion of platelet-derived growth factor receptor beta, cellular
proliferation, and tumor formation.? In our patient, results
were positive for the PDGFB polypeptide rearrangement,
which confirmed suspected diagnosis of DESP with fibrous
histiocytomalike morphology. The patient was referred for
Mohs micrographic surgery for proper management.

Dermatofibrosarcoma protuberans is a rare soft-tissue
tumor that involves the dermis, subcutaneous fat, and some-
times muscle and fascia.* Dermatofibrosarcoma protuberans
primarily affects young to middle-aged adults, with a slight
predilection for individuals in the third to fifth decades of
life.® Lesions preferentially involve the trunk, particularly the
shoulder and chest regions, and manifest as poorly circum-
scribed, locally aggressive mesenchymal neoplasms with
a high local recurrence rate but low metastatic potential.*®
Clinically, the lesions appear as flesh-colored, rubbery plaques
or nodules. A diagnosis of DFSP requires a high index of
clinical suspicion, and histologic, immunohistochemical, and
molecular testing usually are required for confirmation.

On histopathologic examination, DFSP classically dem-
onstrates uniform, spindle-shaped cells that traditionally are
arranged in an intersecting pattern and primarily are based in
the dermis (Figure 1).° Infiltration into the underlying tissue
is a common feature, with neoplastic extensions causing a
classic honeycomb pattern® that also can be seen in diffuse
neurofibroma and may cause diagnostic challenges; however,
the immunohistology staining of neurofibroma differs from
DFSP in that it stains positive for CD34, SOX-100, and S100,
while DFSP has strong and diffuse CD34 immunoreactivity
with negative immunostaining for SOX10, S100, desmin, and
factor XIlla.*®

Dermatofibrosarcoma protuberans can cause consider-
able fat infiltration compared to other soft-tissue neoplasms,
making this finding suspicious for—if not characteristic
of—DFSP. Collagen trapping also can be observed; however,
this is more pathognomonic in cellular fibrous histiocytoma,
which is a distinct clinical variant of dermatofibromas. Due
to its similarity to other lesions, histopathologic examination
along with immunostaining can assist in differentiating and
accurately diagnosing DFSP*

_|_ he histologic findings showed fascicular prolifera-
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Cellular fibrous histiocytoma (CFH), a distinct clinical
variant of dermatofibromas, is a benign tumor of mesenchy-
mal origin that occurs more commonly on the trunk, arms,
and legs. On histologic examination, CFH is composed of
spindle-shaped cells with variable amounts of eosinophilic
cytoplasm and small, oval-shaped eosinophilic nuclei and
collagen trapping (Figure 2).”* Most CFHs occupy the super-
ficial dermis but can extend into the deep reticular dermis,
thus mimicking the honeycomb pattern seen in DFSP. This
neoplasm can show a similar architecture to DESP, which is
why further investigation including cytogenetics and immu-
nohistochemical staining can help differentiate the two con-
ditions. Cellular fibrous histiocytoma typically stains negative
for CD34 and positive for factor XIlla.” However, CD34 can
be positive in a subset of CFHs, with a considerable subset
showing peripheral CD34 positivity and a smaller subset
showing central CD34 the positivity.! This suggests that
CD34 cannot be the only factor differentiating these 2 lesions
in making a proper dermatopathologic diagnosis.

Solitary fibrous tumor (SFT) is a rare mesenchymal tumor
that can occur anywhere on the body and typically mani-
fests as a deep, painless, enlarging mass in adults aged 50 to

FIGURE 1. A spindle-cell proliferation involving the subcutaneous
tissue with infiltration of fat lobules and isolation of adipocytes forming a
honeycomb pattern (H&E, original magnification, X5).

FIGURE 2. Bland monotonous spindle cells surround collagen bundles
(collagen trapping) in a cellular fibrous histiocytoma (H&E, original
magnification, X10).
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60 years." On histologic examination, SFT' consists of ran-
domly arranged cells with a spindle or ovoid shape within
a collagenous stroma intermixed with blood vessels with a
characteristic staghorn shape (Figure 3)."' Low-grade SFT
shows a patternless arrangement with spindle cells, a low
number of mitotic figures, and vessels with a staghorn
appearance compared to high-grade SFI, which shows
hypercellularity with nuclear pleomorphism and a high num-
ber of mitotic figures." Solitary fibrous tumors are positive for
CD34 and STAT-6 and negative for CD31 and typically dem-
onstrate NGFI-A binding protein 2 (NAB2)-signal transducer
and activator of transcription 6 (STAT 6) gene fusion."!

Spindle-cell lipomas are rare, benign, slow-growing,
lipomatous tumors that typically manifest in men aged 40
to 70 years. These lesions originate most frequently in the
subcutaneous tissue of the upper back, posterior neck, and
shoulders. The histologic growth pattern of spindle-cell
lipomas can mimic other spindle-cell and myxoid tumors,
which is why cytogenetic analysis is crucial for differentiat-
ing these lesions. On histologic examination, spindle-cell
lipomas exhibit a mixture of mature adipocytes, uniform
spindle cells, and collagen bundles (eFigure). Spindle-cell
lipoma stains positive for CD34 but negative for S100." In
addition, spindle-cell lipomas tend to show structural rear-
rangements (mainly deletions) of the long arm of chromo-
some 13 or even losses of whole chromosome 13, which
contains the retinoblastoma (RB1) gene.'

Pleomorphic dermal sarcoma is a rare mesenchymal
tumor that can appear clinically and histologically similar

FIGURE 3. Patternless arrangement, with spindle cells, lack of mitotic
figures, and vessels with a staghorn appearance in a solitary fibrous
tumor (H&E, original magnification, X20).

FIGURE 4. Epithelioid and spindled proliferation with expanded
cytoplasm in a pleomorphic dermal sarcoma. Note there are
prominently pleomorphic nuclei with multinucleation and prominent
nucleoli. Frequent mitoses, including atypical mitotic figures, are seen
(H&E, original magnification, x20).
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to atypical fibroxanthoma." This lesion often manifests in
elderly patients and is strongly associated with chronic sun
exposure.”® Pleomorphic dermal sarcoma is a locally aggres-
sive tumor with metastatic potential to the skin or lymph
nodes. On histologic examination, these tumors exhibit
pleomorphic atypical epithelioid or spindle cells as well
as multinucleated tumor giant cells with possible tumor
necrosis, lymphovascular invasion, or perineural infiltration
(Figure 4). Pleomorphic dermal sarcoma, typically a diagnosis
of exclusion, requires immunohistochemistry to aid in proper
identification.'® These lesions stain positive for CD10 and
negative for cytokeratins, desmin, HMB45, CD34, p63, p40,
SOX10, and S100.%
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PHOTO CHALLENGE DISCUSSION

APPENDIX

eFIGURE. Bland spindle cells with indistinct cytoplasm are seen in the
background of a proliferation of mature adipocytes in a spindle-cell
lipoma (H&E, original magnification, X10).
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