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Abstract: The ossifying variant and the granular cell variant are rare subtypes of cutaneous fibrous
histiocytoma (CFH), characterized by islands of mature metaplastic bone tissue rimmed by mult-
inucleated osteoclast-like giant cells and by large-sized cells with granular cytoplasm and mildly
hyperchromatic nuclei with inconspicuous nucleoli, respectively. We herein present two cases of
these unusual CFH variants in a 37-year-old woman and in a 38-year-old man, respectively. The main
differential diagnoses, including both benign and malignant lesions, are also discussed.

Keywords: cutaneous fibrous histiocytoma; dermatofibroma; differential diagnosis; granular cell;
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1. Introduction

Cutaneous fibrous histiocytomas (CFHs) are common benign cutaneous lesions, also
referred to as dermatofibromas (DFs). Typically occurring on distal extremities, they show
a slight female predominance [1]. Clinically, they usually arise in the form of variably-
sized (from 5 mm to 2 cm), brownish to purple in colour, painless nodules or polyps.
CFHs have been considered fibrosing inflammatory or reactive process since sometimes
they are associated with previously reported local traumas such as insect bites; how-
ever, the clonal /neoplastic nature of the lesions is best supported since more often CFHs
arise spontaneously without history of traumas [2]. Their dermoscopic pattern usually
consists of a peripheral pigment network and a central white patch [3], although the
unusual pattern may dermoscopically mimic malignant melanoma, vascular tumors, or
trichoblastic carcinoma /basal cell carcinoma. Predominantly dermal-based, CFHs are cir-
cumscribed lesions but with irregular and unencapsulated borders, exhibiting fibroblastic
and macrophage lineage differentiation, being composed of a nodular proliferation of
fibroblasts and macrophages. Characteristically, CFHs exhibit alternating densely cellular
and sclerotic/hypocellular areas. Additional histologic features include intersecting fas-
cicles of spindle cells set in a variably collagenous/myxoid stroma. Foamy macrophages
and multinucleated giant cells (Touton giant cells) are often found intermixed with spindle
cells. Chronic inflammatory cells and hemosiderin deposits are also frequently seen. Many
histologic variants have been described, including the aneurysmal, hemosiderotic, cellular,
epithelioid, atypical, lipidized, clear cell, combined, palisading, atrophic, keloidal, myxoid,
lichenoid, balloon cell, and signet-ring cell. Among those variants, two of the rarest are the
CFH with osteoclast-like giant cells [4] and the granular cell CFH. Recognizing even the
rarest variants of CFHs is important to avoid misdiagnosis.

We herein report two uncommon variants of CFHs: (i) an ossifying DF with osteoclast-
like giant cells (OLGCs); (ii) a granular cell CFH. The diagnostic clues and differential
diagnosis are emphasized.
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2. Materials and Methods

Written informed consent was obtained from both patients. Patients were 1 male (case
no. 1) and 1 female (case no. 2), aged 37 and 38 years, respectively. Lesions were located at
left foot (case no. 1) and right deltoid region (case no. 2) and measured about 0.9 and 0.5 cm,
respectively.

Both lesions were surgically excised with free margins and submitted for histological
examination. Tissue samples were formalin-fixed, paraffin-embedded, and stained with
haematoxylin and eosin (H&E). Case no. 2 was immunohistochemically tested for anti-5100
protein (polyclonal rabbit; ready-to-use; DAKO, Glostrup, Denmark) and anti-CD68 (mono-
clonal mouse; clone KP1; working dilution 1:100; DAKO, Glostrup, Denmark) antibodies.

Both patients are now healthy with no evidence of local recurrence of disease at 17 (case
no. 1) and 13 months (case no. 2) of follow-up.

3. Results
3.1. Case No. 1

Histological examination showed a dermal-based hypercellular lesion with well-defined
margins (Figure 1A), composed of spindled to plumper macrophage-like cells with large
eosinophilic and foamy cytoplasm and nuclei with dispersed chromatin (Figure 1B), focally
arranged into a multinodular growth pattern (Figure 1C); red blood cells extravasated and
scattered siderophages were found interspersed within the lesion. A striking histologic
finding was the presence of numerous multinucleated osteoclast-like giant cells (OLGCs)
that rimmed islands of mature metaplastic bone tissue (Figure 1D). Cytological atypia was
typically mild; mitoses and necrosis were absent. The overlying epidermis was moderately
thickened. The lesion did not exhibit infiltration of subcutaneous adipose tissue and surgical
margins were lesion-free.

Figure 1. (A) Low magnification showing a dermal-based, hypercellular lesion with well-defined
borders (hematoxylin and eosin; original magnification 40x); (B) lesion is composed of spindled
to ovoid cells with eosinophilic and foamy cytoplasm and nuclei with dispersed chromatin, inter-
mingled with scattered multinucleated osteoclast-like giant cells (hematoxylin and eosin; original
magnification 200x); (C) a multinodular growth pattern is seen (hematoxylin and eosin; original
magnification 100x); (D) lesion exhibits, as a peculiar feature, multiple islands of mature metaplastic
bone tissue rimmed by abundant multinucleated osteoclast-like giant cells. Numerous extravasated
red blood cells are also present (hematoxylin and eosin; original magnification 100x ).
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3.2. Case No. 2

Histological examination showed a dermal-based lesion with ill-defined margins
(Figure 2A), which minimally infiltrated the subcutaneous adipose tissue (Figure 2B).
Lesions exhibited diffuse granular cell morphology, being composed of large-sized cells
with large, clear to weakly eosinophilic, granular cytoplasm, and mildly hyperchromatic
nuclei with inconspicuous nucleoli (Figure 2C). Conventional CFH morphologic features
were focally encountered within the lesion (Figure 2D). The overlying epidermis was
mildly thickened and showed basal layer hyperpigmentation (Figure 2E). Surgical margins
were lesion-free. Immunohistochemically, granular cells were negative for S-100 protein
(Figure 2F) and CD68.

Figure 2. (A) Low magnification showing a dermal-based lesion with minimally-infiltrative margins
(hematoxylin and eosin; original magnification 40 x); (B) lesion shows focal extension to the subcu-
taneous adipose tissue (hematoxylin and eosin; original magnification 100x); (C) diffuse granular
cell morphology (large-sized cells with large, clear to weakly eosinophilic, granular cytoplasm, and
mildly hyperchromatic nuclei with inconspicuous nucleoli) is seen (hematoxylin and eosin; original
magnification 200 x); (D) areas with conventional morphology of cutaneous fibrous histiocytoma are
focally found (hematoxylin and eosin; original magnification 100x). (E) Mild thickening and basal
layer hyperpigmentation of the overlying epidermis are seen (hematoxylin and eosin; original magni-
fication 250 ). (F) Granular cells are not stained with anti-S100 protein antibody (immunoperoxidase;
original magnification 200x).

4. Discussion

OLGCs are multinucleated cells with abundant cytoplasm that resemble osteoclasts [5].
OLGCs have been described as characteristic features of giant cell tumor of the tendon
sheath and giant cell tumor of soft tissue, although they have also been described in other
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cutaneous diseases such as dermic nevi and pilomatrixoma [5,6]. The diagnostic and prog-
nostic significance of the presence of OLGCs is currently unknown. As it has already been
described in few case reports found in literature, CFH with OLGCs is a very unusual vari-
ant, exhibiting the following histologic features: (i) siderophages and hemosiderin deposits;
(ii) OLGC:s; (iii) spindle to plump cells with foamy cytoplasm. In our case, the detection
of mature bone metaplasia was an additional unusual finding. The first case of ossifying
CFH with both OLGCs and ossification was described by Kuo and Chan [7] in 1994, while
Kutchemeshgi et al. described one of the first cases of CFH with OLGCs in the early 1992 [8];
in addition, Buselmeier and Uecker [9] described a rare case of bone formation in CFH
without OLGCs, in which there also was a trichoblastic carcinoma/basal cell carcinoma
arising on the long standing CFH lesion; Gonzalez—Vilas et al. [10] described a case of
ulcerated CFH with OLGCs in which ossification was only a focal finding. We emphasize
that this rare variant of CFH may present OLGCs with or without osseus metaplasia. The
importance of recognizing this unusual variant of CFH lays in the differential diagnosis
with more aggressive and malignant mimics of CFH such as giant cell variant of malignant
fibrous histiocytoma, atypical fibroxanthoma, osteosarcoma, and malignant melanoma [11],
as well as with other lesions characterized by the presence of OLGCs such as giant cell
tumor of tendon sheath/soft tissue (GCTTS), giant cell reparative granuloma, and brown
tumor. The differential diagnosis with giant cell tumor of tendon sheath is problematic
because many morphological features are shared by both entities, but the predominance
of rounded, synovial-like cells and the location of the lesion almost exclusively on hands
and wrists favor the diagnosis of GCTTS. Differential diagnosis with malignant fibrous
histiocytoma is usually straightforward because of the pleomorphism, mitoses, and necrotic
and haemorrhagic areas that characterize the latter entity. Osteosarcoma, which can also
arise as primary cutaneous tumor [12], exhibits malignant cytological features such as
malignant osteoid which makes the distinction possible. As mentioned above, another
differential diagnosis that needs to be ruled out is the osteogenic melanoma [11], in which
malignant melanocytes combined with immature chondroid or osteoid matrix, as well as
immunohistochemical positivity for S100 protein and HMB45, are typically found.
Granular cells are characterized by large cytoplasm filled with intense eosinophilic
granules. Although granular changes are more frequently found in granular cells tumors
(GCTs), they are non-specific and can be found in numerous benign and malignant neo-
plasms [13]. Since the presence of granular cell changes is not enough of a discriminant,
further tests such as immunohistochemistry are often needed to render a correct diagnosis.
GCTs are characterized by the immunohistochemical expression of neural crest-derived
markers such as 5100 protein, SOX10 and neuron-specific enolase (NSE) [14,15]. The pres-
ence of granules has, so far, no clear meaning but it is histologically compatible with the
presence of numerous secondary lysosomes with autogenous phagocyted material [13,15],
which grant a CD68 positivity on IHC. Granular cell-variant of DF was first described
by LeBoit et al. in 1991 [15] and, since then, few other cases have been reported in liter-
ature [16-21], most of which occurring on shoulders and back region. The importance
of the being aware of this histologic variant lays on the differential diagnosis with other
neoplasms with overlapping morphologic features. Primary polypoid granular cell tumor
(PPGCT) must be ruled out; although it can morphologically simulate a granular cell
dermatofibroma, it differs because of its immunopositivity for S100 protein, due to its
neural derivation. Differential diagnosis is more complex with “non-neural” PPGCT, in
which 5100 protein expression is negative and CD68 is positive. In this case the differential
diagnosis is mainly based on the use of anti-NKI/C3 antibody [15]. In addition, granular
cell dermatofibrosarcoma protuberans (GCDFSP) could morphologically mimic a granular
cell DF and a negative immunohistochemical test for CD34 is often needed to exclude the
former. Lastly, some cases of DF-like atypical GCT [13,22,23] have been also reported. For
this reason, IHC is crucial to make differential diagnosis possible, as atypical GCTs exhibit
immunoreactivity for S-100 and neuron-specific enolase but are negative for factor XIlIa.
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Zelger et al. characterized “combined DFs” as lesions composed of at least two variant
patterns of DF within a single lesion [24]. Based on this description, we speculate that the
present cases might be best labeled as “combined DFs”, being composed of a mixture of
“ordinary” and unusual morphological features such as osteoclast-like giant cells/osseous
metaplasia and granular cells.

5. Conclusions

In conclusion, we herein presented two rare cases of CFH, emphasizing that histopathol-
ogy, compared to the non-invasive clinical diagnostic techniques, such as dermoscopy and
reflectance confocal microscopy [25-28], remains crucial to achieve the correct diagnosis,
and that differential diagnosis involve entities with overlapping morphological features
but different biological behaviour.
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