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A 26-year-old healthy man was evaluated 
for a slowly growing, asymptomatic lesion 
on the medial aspect of his thigh of one year 
duration. The patient denied any history of 
trauma at the site. Physical examination 
revealed an indurated, nontender, brown, 
hyperkeratotic plaque on the medial side of his 
thigh [Figure 1]. The inguinal lymph nodes were 
not palpable. Excision biopsy was performed 
and, microscopically, a dermal-based spindle 
cell proliferation was present. The spindled 
cells were arranged in a storiform pattern 
[Figure 2a and b]. Mitotic figures were rare and 
none were atypical. Nuclear pleomorphism was 
mild, and there were no perivascular lymphoid 
aggregates. Immunohistochemical staining 
revealed scattered nuclear positivity for CD34 
[Figure 2c] and HMB 45. S100 staining was 
negative. CD99 and Factor XIIIa [Figure 2d] 
demonstrated uniform nuclear expression in 
the tumor cells.

Diagnosis: Cellular Dermatofibroma

DISCUSSION

Dermatofibroma (DF) is a benign fibrohistiocytic 
tumor that is usually asymptomatic. It typically 
presents as a single skin-colored, red or 
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Figure 1: Hyperkeratotic, hyperpigmented indurated 
plaque on the thigh

Figure 2: Dermal spindle cell proliferartion in a storiform 
pattern (H and E): (a) Original magnification ×40; (b) 
Original magnification ×200); (c) Staining of spindle 
cells only at the periphery of the tumor (Immunostain 
CD34; original magnification ×200); (d) Strong 
expression in tumor spindle cells (Factor XIII a; original 
magnification ×200)
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red-brown, round or oval papule less than 1 cm in 
diameter presenting on the extremities of young 
to middle-aged patients.[1]

Dermatofibroma is characterized by a long list 
of variants; in 1994 LeBoit and Barr described 
25 subtypes,[2] and Yus et al. added three 
additional subtypes in year 2000, namely, the 
lichenoid, erosive, and ulcerated types.[3] Several 
clinical variants of DF exist [Table 1].
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Table 1: Some DF variants with clinical differential 
diagnosis
DF variant Clinical differential diagnosis

Large plaque DF Dermatofibrosarcoma protuberans

Aneurysmal DF Angioma, melanoma, nodular Kaposi sarcoma

Atrophic DF Morpheaform basal cell carcinoma, scar

Hemosiderrhotic DF Melanoma

Polypoid DF[4] DFSP, amelanotic melanoma

Ulcerated and 
erosive DF[4]

Keratoacanthoma, squamous cell carcinoma, 
basal cell carcinoma

DF: Dermatofibroma, DFSP: Dermatofibrosarcoma protuberans. Table adapted 
from Zegler et al.[1]

Table 2: Differential diagnosis of cellular DF
Cases simulating 
cellular DF 
microscopically

Clinical features Microscopic features Helpful differentiating 
criteria

Immunohistochemical 
criteria

Cellular DF[5] Usually as a single 
skin colored, red or 
red-brown, round or 
oval papule less than 
1 cm in diameter 
with characteristic 
dimpling sign

 Proliferation of spindle cell, 
hypercellular with prominent 
fascicular growth pattern infiltrating 
to the subcutaneous tissue

Mitotic figures and mild cellular 
pleomorphism

Absent atypical mitoses

Focal areas of classic DF at 
the periphery as acanthotic 
epidermis with follicular 
induction, hemosiderin laden 
macrophages and rounded 
bundles of collagen

The spindled cells stain for 
factor XIIIa

CD34 stains the 
surrounding stroma as well 
as some tumor cells at the 
periphery

Diffuse expression of CD99

DFSP[7,8] Large multilobular 
plaque or tumor, 
in early stage, may 
resemble large 
plaque DF

Spindled cells with elongated nuclei 
that deeply infiltrate the deep 
reticular dermis and extend into the 
subcutaneous fat preserving single 
adipocytes creating a reticular 
pattern or, so-called fat trapping

Sparse mitotic figures are noted in 
cases of plaque lesions

In tumor nodules, increased 
cellularity is noted and spindled 
cells are arranged more irregularly 
creating a storiform appearance

Absence of focal areas of 
classic DF at the periphery

Diffuse storiform architecture

Fat trapping with a pattern 
of honeycomb or 
multilayer infiltration of the 
subcutaneous tissue

Moderate to strong 
staining of spindle cells 
with CD34

Negative staining of 
spindle cells with factor 
XIIIa

Negative staining with 
CD99

Desmoplastic 
melanoma[9]

Indurated papule or 
nodule frequently 
lacking pigmentation

Dermal spindle cells arranged singly 
or in thin fascicles infiltrating the 
subcutaneous tissue, with dense 
desmoplastic stroma and variable 
atypia of spindle cells

Areas with solar elastosis may be 
noted

Presence of lymphoid 
aggregates may be a clue to 
the diagnosis

The melanocytic markers 
S100 and SOX10 appear 
to be the most sensitive 
for detecting this tumor 
and should be negative in 
cellular DF

Cutaneous spindle 
cell squamous cell 
carcinoma[10]

Exophytic or 
ulcerated lesion 
usually on sun 
exposed skin, may 
develop in burn 
scars or following 
radiodermatitis

 Poorly differentiated tumor 
with scanty or absent signs of 
keratinization, elongated oval 
cells and hyperchromatic nuclei 
with occasional pleomorphic giant 
cells, infiltrating deeply to the 
subcutaneous fat

Presence of focal 
keratinization

Derivation from an epidermal 
focus of atypical keratinocytes

Reacts positively to p63 and 
wide-spectrum cytokeratins

Cutaneous 
leiomyosarcoma[11]

Firm plaque, nodule 
or exophytic tumor 
Large and ulcerated 
lesions could occur 
Extremities are usual 
sites

Dermal spindle cell proliferation 
with interweaved fascicular growth 
pattern. Nuclei demonstrate blunt 
ended cigar shape surrounded 
by eosinophilic cytoplasm. Mitotic 
rate is high. Focal necrosis could 
be noted

Pleomorphism and high 
degree of nuclear atypia

High mitotic rate

Presence of cells with blunt 
ended cigar shape nuclei 
surrounded by eosinophilic 
cytoplasm

Positive expression of 
spindled cells for desmin, 
smooth muscle actin, and 
vimentin

DF: Dermatofibroma, DFSP: Dermatofibrosarcoma protuberans

Histopathologically, classic DF is characterized by a proliferation 
of spindle cells arranged in a storiform pattern in the mid to deep 
dermis and an overlying acanthotic epidermis, sometimes with 
follicular induction. Hemosiderin-laden macrophages (ringed 
siderophages) may be scattered and a proliferation of small 
vessels, some with a hyalinized vessel wall are typical. Cells at 
the periphery tend to surround small, rounded bundles of collagen. 
The tumor may extend deeply to the superficial fat, whereas the 
cellular DF variant shows hypercellularity and the spindled cells 
are usually arranged in a fascicular pattern infiltrating to the 
subcutaneous tissue as well as mitotic figures and mild cellular 
pleomorphism.[4] Atypical mitoses should not be seen.
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Cellular DF, sometimes referred to as an “indeterminate 
fibrohistiocytic lesion” due to the presence of overlap in 
histologic and immunopathologic characteristics between 
cellular DF and DFSP,[5] is particularly important to differentiate 
from DFSP [Table 2]. DFSP is an uncommon soft tissue 
sarcoma that is locally aggressive but has a high recurrence 
rate after wide local excision and a low rate of metastasis.

The immunohistochemical staining pattern may aid in making 
the distinction. The spindled cells of cellular DF stain for factor 
XIIIa, whereas CD34 stains the surrounding stroma as well as 
some tumor cells at the periphery, whereas in DFSP there is 
moderate to strong CD34 staining of tumor cells diffusely.[6] In 
some cases, typically in superficial biopsies, CD34 and factor 
XIIIa may show overlap leading to difficulty in differentiating 
these tumors. False-positive CD34 staining often relates to 
the pH of the buffer solution, which can result in significant 
background staining. Careful interpretation of CD34 is important 
to prevent overinterpretation of background staining particularly 
at the periphery of the lesion.

Recently, CD99 was shown to be diffusely expressed in DF 
thus providing another potential option for distinguishing the two 
tumors.[7] Advanced techniques for distinguishing the tumors 
include fluorescent in situ hybridization (FISH) probe analysis 
for the t(17;22) translocation found in DFSP or array-based 
comparative genomic hybridization (CGH) assessment for DNA 
copy number changes.[8]

Other important differential diagnoses are desmoplastic 
melanoma, leiomyosarcoma, and cutaneous spindle cell 
squamous cell carcinoma [Table 2].

The recurrence rate of cellular DF is reported to be as high 
as 26% compared with classic DF, which has a low risk of 
recurrence (2%–3%) even if incompletely excised. Controversy 
regarding the optimal management of cellular DF exists. Rare 
reports of metastases and malignant transformation exist 
leading some authors to recommend complete excision or Mohs 
micrographic surgery as the treatment of cellular DF, especially 

in cases with an aggressive growth pattern.[1,12] Observation 
is considered acceptable by other authors, especially if 
immunostaining supports the diagnosis of a benign lesion.
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