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Abstract 

Dermatofibrosarcoma protuberans (DFSP) is an uncommon intermediate-grade soft tissue sarcoma. The tumor is found 

preferentially on the trunk, whereas the head and neck region are affected in only 10% to 15% of cases. We report the case of 

a 44-year-old woman with a 5-month history of an asymptomatic, firm, yellow nodule in the mucosa of the right cheek 

measuring 2.5 cm. The clinical diagnosis was lipoma and an excisional biopsy was obtained. Histopathological analysis 

revealed a proliferation of spindle-shaped mesenchymal cells arranged in interlacing fascicles amidst fibrous stroma. Low 

mitotic activity (2 mitoses per field) and deep cell infiltration into adipose tissue were observed. These features led to the 

histopathological diagnosis of a malignant low-grade mesenchymal cell tumor. Immunohistochemical analysis revealed 

negative staining for α-SMA, S-100, and Bcl-2, but positive staining for Ki-67 (18%) and strong and diffuse staining for 

CD34. These findings were compatible with the diagnosis of DFSP. Only two cases of DFSP in the oral cavity, both involving 

the cheek mucosa, have been described so far, highlighting the rarity of the present case. 

Keywords: Dermatofibrosarcoma; oral mucosal tumors 

Introduction 

Dermatofibrosarcoma protuberans (DFSP) is an uncommon and locally aggressive mesenchymal neoplasm characterized by 

high rates of local recurrence and a low risk of metastasis [1-3]. This tumor was described for the first time by Darier and 

Ferrard in 1924, and was called progressive and recurrent dermatofibroma [4]. One year later, in 1925, Hoffman observed that 

these lesions can manifest as large multilobular and protuberant nodules [5]. The official name dermatofibrosarcoma 

protuberans was thus introduced [6]. 
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Skin DFSP mainly affects patients between 20 and 50 years of age, although it can occur at any age [7]. The tumor is found 

preferentially on the trunk, followed by the proximal portion of the limbs. The head and neck region is involved in only 10% 

to 15% of cases [1, 8, 9]. The clinical presentation of DFSP depends on the stage of the tumor. Generally, the tumor 

progresses slowly over a long period of time before entering the phase of rapid growth [3, 10]. In the early stages, skin DFSP 

appears as an asymptomatic, hardened plaque of purple, red-bluish, or brown color, which is firmly adhered to the skin but not 

to deeper tissues [11]. Diagnostic errors are common at this stage and the tumor may resemble keloids, epidermoid cysts, 

scars, or vascular malformations [12, 13].  

Histopathologically, DFSP mainly consists of spindle-shaped cells in a fibrous stroma and variable amounts of collagen. The 

spindle-shaped (fibroblast-like) cells typically proliferate in interlacing fascicles, resulting in a storiform pattern as seen in 

various fibrous proliferations [3, 14]. Other features are a low mitotic activity and deep infiltration into subcutaneous adipose 

tissue [15, 16].  

The definitive diagnosis of DFSP is generally established based on histopathological and immunohistochemical features. The 

immunohistochemical expression of CD34 is considered an important characteristic for the diagnosis of DFSP and positive 

expression is observed in 84% to 100% of cases [17]. 

According to the literature, the occurrence of DFSP in the oral cavity is rare. Therefore, the objective of this study is to report 

an uncommon case of DFSP in the buccal mucosa and to discuss the main diagnostic, histopathological and 

immunohistochemical criteria. The first case of DFSP in the oral mucosa was reported 16 years ago and this is the third case 

of oral DFSP. 

Case synopsis 

A 44-year-old woman consulted the Oral Diagnostics Service of the Federal University of Rio Grande do Norte, Natal, RN, 

Brazil, with a 5-month history of an asymptomatic lesion in the right buccal mucosa. Her medical history was non-

contributory. Extraoral examination was unremarkable. The cervical lymph nodes were not palpable. The patient reported no 

history of local trauma. Intraoral examination revealed a yellow nodule in the submucosal plane of the right buccal mucosa, 

which was firm to palpation and measured 2.5 cm. The clinical diagnosis was lipoma.  

An excisional biopsy was performed under local anesthesia (Figure 1).  

 
Figure 1.Transoperative image showing a nodular and yellowish lesion, firm on palpation (2.5 cm in size), in the submucosal plane of the 

right buccal mucosa. 

Five soft tissue fragments were fixed in 10% formalin and sent for histopathological analysis. The specimens did not float in 

the fixative and had a white color, irregular shape and surface, and rubbery consistency. The specimens measured together 3.0 

x 2.7 x 0.7 cm. Histopathological analysis revealed the proliferation of spindle-shaped mesenchymal cells arranged in 

interlacing fascicles amidst fibrous stroma. Low mitotic activity (2 mitoses per high power field) and deep cell infiltration into 

adipose tissue were observed (Figure 2).  



 

  

  

 

Figure 2. A) and B) Photomicrographs showing high cellularity consisting of spindle-shaped tumor cells infiltrating into adjacent adipose 

parenchyma. C) and D) Photomicrographs showing the proliferation of spindle-shaped mesenchymal cells arranged in interlacing fascicles 

amidst fibrous stroma and low mitotic activity (2 mitoses per field). 

No areas of necrosis were identified. The tumor extended beyond the margins of the lesion. On the basis of these features, the 

histopathological diagnosis of a malignant low-grade mesenchymal cell tumor was proposed. The specimen was cut into 3-µm 

thick sections for immunohistochemistry using anti-α-SMA, anti-S-100, anti-CD34, anti-Bcl-2, and anti-Ki-67 antibodies 

(Table 1).  

Table 1. Summary of immunohistochemical protocols. Natal - RN, 2015. 

Primary 

Antibody 

Clone Manufacturer Dilution Antigen 

retrieval 

Incubation 

Anti-α-SMA 1A4 
Dako (Carpinteria, 

CA, USA) 
1:300 Untreated 60min 

Anti-S100A4 Polyclonal 
Dako (Carpinteria, 

CA, USA) 
1:400 

Citrate, pH 

6.0, Pascal 
60min 

Anti-CD34 

class II 
QBEnd-10 

Dako (Carpinteria, 

CA, USA) 
1:50 

EDTA, pH 

8.0, Pascal 
60min 

Anti-Ki67 Clone MIB-1 
Dako (Carpinteria, 

CA, USA) 
1:200 

Citrate, pH 

6.0, Pascal 
60min 

Anti-Bcl2 Clone 124 
Dako (Carpinteria, 

CA, USA) 
1:1000 

Trilogy, 

Pascal, 3 

minutes 

60min 

Immunohistochemical analysis and diagnosis 

Immunohistochemical analysis was negative for α-SMA (Figure 3A), S-100 (Figure 3B), and Bcl-2 (Figure 3C). 

Immunohistochemical analysis was strong and diffuse staining for CD34 (Figures 3D), and the presence of Ki-67 (18%). 

These findings were compatible with the diagnosis of DFSP (Table 1).  
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Figure. 3. (A), (B) and (C) Immunohistochemical analysis showing negativity for α-SMA, S-100 and Bcl-2, respectively. (D) 

Immunohistochemical analysis for CD34 was strong and diffuse staining of the spindle-cell component (100%). 

After diagnosis, the surgical margin was extended to avoid local recurrence. No postoperative radiotherapy was necessary. The 

patient was followed for 18 months without evidence of recurrence. 

Discussion 

DFSP is a rare skin tumor that accounts for about 6% of all intermediate-grade soft tissue sarcomas, with an estimated 

incidence of 0.8 cases per 1 million people per year [18]. This neoplasm was officially called dermatofibrosarcoma 

protuberans because of its multiloculated and/or protuberant clinical features [6]. However, in the present case, the lesion was 

located entirely within the submucosal tissue; we therefore decided to classify it as non-protuberans DFSP. Other cases of 

non-protuberans DFSP have been reported in the literature [19, 20-22].  

Although cases of DFSP have been described in all races, an epidemiological study conducted in 2007 by Criscione and 

Weinstock showed that the incidence of DFSP among black individuals was approximately double the number of cases among 

whites [9]. Some studies have reported a discrete male preference [15, 23]. Our patient is a black woman. 

Only two cases of DFSP involving the oral mucosa have been described [24, 25], a fact highlighting the rarity of the present 

case. Meehan et alet al. (1999) reported the first case of DFSP in the oral cavity, in which the tumor involved the buccal 

mucosa of a 44-year-old woman with a history of local trauma [24]. Nemenqani et al. in 2010, reported a case of DFSP also 

involving the cheek in a 64-year-old man [25]. In both cases, the characteristic histopathological findings and strong and 

diffuse staining for CD34 were important for the diagnosis of DFSP. 

The occurrence of DFSP in the oral cavity provides evidence regarding its origin. Some authors proposed a fibroblastic origin 

because of its morphological similarity to malignant and benign fibrous histiocytoma [26, 27]. However, other studies support 

a perineural origin of DFSP [28, 29]. The present case suggests that the progenitor cell of DFSP is not only present in the skin, 

but also in submucosal tissue of the oral cavity. 

The rarity of DFSP and its heterogeneous clinical presentations contribute to an incorrect preoperative diagnosis, which could 

lead to an inadequate biopsy [30], as in the present case. A history of trauma in the affected region is reported as a possible 

etiological factor of DFSP [3, 31]. There are also cases in which DFSP has been associated with surgical scars, burns, vaccine 

scars, and radiodermatitis [32-34]. None of these conditions was observed in the present patient. 

The main histopathological feature of DFSP is the infiltration of neoplastic cells from the center of the tumor into surrounding 

tissues [1, 35].
 
Peripheral regions of the tumor invade subcutaneous tissue through finger-like projections. These tumor 



 

extensions are poorly cellular and can resemble normal fibrous tissue, a fact impairing determination of the true extent of the 

tumor. This may explain recurrences even after excision with apparently wide margins [36]. 

The differential diagnoses of spindle cell lesions in the oral cavity include benign and malignant fibrohistiocytoma, 

desmoplastic melanoma, neurofibroma, myxoid liposarcoma, fibrosarcoma, and leiomyosarcoma [24, 37, 38]. Benign 

fibrohistiocytoma is characterized by the proliferation of spindle cells in a storiform pattern, epithelioid cells (histiocytic), and 

giant cells [39]. Malignant fibrohistiocytoma exhibits more cellular pleomorphism and mitotic figures when compared to 

DFSP. Furthermore, benign and malignant fibrohistiocytomas are negative for CD34 [39, 40], whereas DFSP is typically 

positive. Desmoplastic melanoma is characterized by spindle cells arranged in fascicles and cellular and nuclear atypia. In 

contrast to DFSP, this tumor is positive for S-100 [41]. Neurofibroma also shows strong positive staining for S-100 [42]. 

Generally, liposarcomas contain adipocytes of variable size with atypical nuclei and are positive for S-100 [43]. Despite the 

histological similarities, fibrosarcoma and leiomyosarcoma are negative for CD34 [44, 45].  

According to Nemenqani et al. (2010), immunohistochemical analysis is very useful to establish the diagnosis of DFSP since 

it morphologically resembles several other spindle cell lesions that can affect the oral mucosa [25]. Within this context, 

immunoreactivity to CD34 was described in 1993 and this continues to be the main immunohistochemical marker for the 

diagnosis of DFSP, especially when associated with the absence of factor XIIIa staining [46, 47].  

Another entity in the differential diagnosis of DFSP is solitary fibrous tumor (SFT). In addition to some histopathological 

similarities such as the storiform pattern and proliferation of spindle cells, both lesions exhibit strong positivity for CD34 [3, 

14, 48]. However, SFT is characterized as a well-circumscribed lesion that can be partially or completely encapsulated in some 

cases [48], whereas DFSP is a poorly circumscribed lesion that displays typical infiltration of neoplastic cells into surrounding 

tissues [1, 31]. Furthermore, SFT is positive for Bcl-2 [48], a feature not found in DFSP, as observed in this case.  

In recent years, new immunohistochemical markers have been studied for the diagnosis of DFSP, including stromelysin III, 

apolipoprotein D, nestin, and CD163. In summary, DFSP cells usually express CD34 antigen, apolipoprotein D, and nestin 

[49, 50], and are negative for factor XIII, stromelysin III, HMGA1, HMGA2, tenascin, D2-40, and CD163 [51, 52, 53]. In the 

present case, the combination of histopathological features with diffuse immunostaining for CD34 and negative staining for 

Bcl-2 was sufficient to establish the diagnosis of non-protuberans DFSP in the oral mucosa even though the tumor did not 

cause any visible swelling.  

DFSP is considered a slow-growing tumor of low mitotic activity [25, 54]. These features were also observed in the present 

case, in which only two mitoses per field were found.  

The development of metastases in DFSP is extremely are (< 5%), but the risk of recurrence is high and is directly related to 

incomplete removal of the tumor [14, 54]. Therefore, the surgical margin was extended in an attempt to avoid recurrences 

since the tumor had infiltrated adipose tissue and striated muscle fibers. 

Although molecular studies are not necessary for the routine pathological diagnosis of DFSP, identification of 

COL1A1/PDGFB (collagen type 1 alpha-1/platelet-derived growth factor beta) rearrangements is obligatory in cases in which 

the histopathology is inconclusive and immunohistochemical features are inaccurate (CD34 negative). Confirmation with this 

marker is also recommended before the beginning of treatment with imatinib mesylate in locally aggressive or metastatic cases 

[14]. 

Conclusion 

In conclusion, DFSP is an uncommon malignant neoplasm of the skin, but can develop in the oral mucosa as a low-grade, 

slow-growing, and infiltrative tumor. Clinical and morphological similarities to other lesions may result in an inadequate 

diagnosis and treatment. This study reports a rare case of DFSP in the oral mucosa and describes the main morphological and 

immunohistochemical findings for establishment of the correct diagnosis.  
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