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Summary

Dermatofibrosarcoma protuberans (DFSP) is a rare, slow-
growing fibro-cutaneous tumor of low to intermediate grade 
malignancy. It is characterized by local dermal and subcu-
taneous infiltration, but also with destructive infiltration of 
the surrounding tissues (muscle, fascia, and bone). The size 
of the tumor varies from small nodular to large neglected 
masses. Males and females are equally affected. The tumor is 
most often localized in the trunk and the proximal extremi-
ties. At a molecular level, more than 90% of all DFSP arise 
from the translocation of chromosomes 17 and 22. Clini-
cally, it usually occurs in the form of flesh-colored or slightly 
yellow-brown skin tumor, irregular borders or multinodular 
appearance. The definitive diagnosis of DFSP is made by 
biopsy in combination with histological morphology and 
immunohistochemistry. The standard treatment for DFSP 
is surgical resection. Radiation treatment is an option for 

primary inoperable tumors and prior multiple recurrences. 
There is no consensus about chemotherapy regimens. Imatin-
ib - a tyrosine kinase inhibitor - is approved in Europe for the 
treatment of inoperable primary tumors, locally inoperable 
recurrent disease, and metastatic DFSP. The recommended 
dose is 400–600 mg/daily. 
DFSP of the vulva is extremely rare, with less than 60 cases 
reported in the literature. Tumor behavior of DFSP of the 
vulva does not differ from other DFSP localizations. Spon-
taneous regressions are common while distant metastases 
are rare. Multidisciplinary approach requiring wide resec-
tion, margin assessment and reconstruction is the therapy 
of choice.
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Introduction

 Dermatofibrosarcoma protuberans (DFSP) is a 
rare, slow-growing cutaneous tumor of fibroblastic 
origin first described in 1925 by Hoffmann [1]. Clin-
ically, it is characterized by local dermal and subcu-
taneous infiltration, but also with destructive infil-
tration of the surrounding tissues (muscle, fascia, 
and bone). It rarely metastasizes with less than 5% 
of all patients developing distant metastases [2-6]. 
DFSP metastasizes haematogenously to the lung 

(75%), while 25% develop regional lymph nodes 
metastasis. Metastases to brain, bones and heart 
are less common [7]. It was noted that increased 
cellularity and over 8 mitoses per 10 high-power 
fields (HPF) are associated with predisposition to 
metastasis. The most common way of infiltrating 
the subcutaneous tissue is a lacelike form-tumor 
cells around small groups of fat cells [8], or in the 
form of bundles parallel to the epidermis [9].
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Epidemiology

 An estimated incidence of DFSP is 3-5 cases 
per million persons [10,11]. Males and females are 
equally affected. This type of tumor most com-
monly affects young and middle aged people, pre-
dominately in their fourth decade. The tumor is 
most often localized in the trunk and the proximal 
extremities [12], but it can also occur elsewhere.

Molecular basis and clinical presentation

 There are several histological subtypes of 
DFSP. Usually are low-grade lesions. However, 10% 
contain fibrosarcomatous components (FS-DFSP), 
which are more aggressive and have higher rate 
of local recurrences and metastases [13,14]. The 
characteristic of this form is loss of CD34 posi-
tivity and p53 overexpression (60-92%). DFSP is 
positive for vimentin, CD99 and CD34 but negative 
for FXIIIa [15]. Compared to 0-3 mitoses per 10 
high-power fields (HPF) in the DFSP component, 
the sarcomatous component has 2-16 mitoses per 
10 HPF [3]. The Bednar or pigmented variant, with 
melanin-containing cells is another infrequent 
form of DFSP. 
 At a molecular level, more than 90% of all DFSP 
arise from the translocation of chromosomes 17 
and 22, resulting in a fusion between the collagen 
type Iα1 gene (COL1A1) and the platelet-derived 
growth factor β-chain gene (PDGFB) [16,17]. This 
rearrangement causes a continuous activation of 
platelet-derived growth factor receptor β (PDGFRβ) 
protein tyrosine kinase, which promotes DFSP cell 
growth.
 It is reported that an earlier trauma may be a 
possible etiological factor of DFSP. There are data 
on the association between tumors and previous 
scars, burns, vaccination scars, radiodermatitis, as 
well as tattoo [18,19]. 

Diagnosis and differential diagnosis 

 The diagnosis of this tumor is based on skin 
changes like flesh-colored or slightly yellow-brown 
skin tumor, irregular borders or multinodular ap-
pearance. It is very difficult to diagnose the tumor 
at the onset, due to absence of specific character-
istics. Two groups of authors classified 3 differ-
ent forms of non-protruding DFSP: morphea-like, 
atrophoderma-like and angioma-like [20,21]. Clini-
cal suspicion must be pathologically confirmed be-
fore definitive surgery is performed. The definitive 
diagnosis of DFSP is made by incisional or less 
frequently excisional biopsy in combination with 
histological morphology and immunohistochem-
istry. The differential diagnosis is problematic be-
cause it is difficult to distinguish DFSP from other 

fibrohystiocystic neoplasms, like fibrous histiocy-
toma, leiomyosarcoma, rare variants of spindle-cell 
malignant melanoma and benign neutral tumors. 
Fluorescence in situ hybridization (FISH) or multi-
plex reverse transcriptase-polymerase chain reac-
tion (RT-PCR) are useful tools to confirm a difficult 
DFSP diagnosis.

Staging 

 According to the American Musculoskeletal 
Tumor Society (MSTS) staging system, there are 
two stage of DFSP [22]. Stage IA: Low grade DFSP 
with no extension beyond the subcutaneous com-
partment which can be managed by a wide excision. 
Stage IB: Low grade DFSP with extension outside 
of an anatomic compartment, with involvement of 
underlying fascia or muscle.

Therapy

 The standard treatment for DFSP is surgical re-
section. It is important to remove DFSP completely, 
with deep fascia excision to remove any infiltrat-
ing tumor cells. Incomplete excisions are relatively 
common, especially in “whoops” procedures. Local 
recurrences after surgical excision are relatively 
heterogeneous, ranging from 0 to 57% [4,6]. The 
most commonly mentioned surgical techniques 
are wide local excision (WLE), Mohs micrographic 
surgery (MMS) and surgery followed by three-di-
mensional complete circumferential and peripheral 
deep margin assessment (CCPDMA). The European 
Association of Dermato-Oncology (EADO) as well 
as the European Organization of Research and 
Treatment of Cancer (EORTC) recommend MMS 
as a treatment of choice of DFSP, because local re-
currence rates after MMS (0-1.1%) are significantly 
lower than those for wide local excisions (WLE) 
(0-27%) [3, 5, 6, 11, 23-32]. The MMS technique 
implies an intraoperative overview of margins, and 
thus saves tissue. This technique is also desirable 
in situations where it is not desirable or it is not 
possible to exceed most of the tissue. DuBay et al. 
reported a 0% recurrence rate in 42 patients after 
a 4-year follow-up by using Mohs technique [23]. 
The disadvantages of MMS are that it is a tech-
nically demanding procedure, is time-consuming, 
and some authors have suggested that it is unreli-
able in detecting negative margins. However, WLE 
with a lateral safety margin of 2-5 cm, mostly 3 
cm was advised in treatment centers where only 
standard histopathological procedures are avail-
able [32]. CCPDMA technique involves resection 
of tumors with margins that are less than 3 cm. 
The sample is then examined pathologically and 
in certain suspected situations it is supplemented 
by immunohistochemical analysis.
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Chemotherapy and radiotherapy

 In some circumstances, complete surgical 
removal of the tumor may not be possible. Local 
recurrence in the laying of positive surgical mar-
gins is still a burning problem. In such a situation, 
radiotherapy may be one of the therapeutic options. 
Radiation treatment is an option for primary in-
operable tumors and prior multiple recurrences. 
An individual dose of 2 Gy 5 per week, and a total 
dose of 60 Gy (microscopic tumor) to 70 Gy (macro-
scopic tumor) may be given [32]. Uysal et al. inves-
tigated role of radiotherapy in the management of 
dermatofibrosarcoma protuberans. They included 
28 patients of which 3 patients received definitive 
RT alone (patients were not liable to surgery due to 
critical tumor localization and comorbidities). They 
applied RT in dose of 63.21±3.7 Gy (range 50-70) 
in 25-35 fractions. The size of tumor was 5.2 cm 
(range 2.1-8.4) and patients were followed up for 
a median of 80 months (24-120). Local recurrence 
occurred in 3 patients, 2 of them died of pulmonary 
metastases. Survival rates were statistically signifi-
cant higher in wide excision+RT groups vs. limited 
excision+RT groups (p<0.05) [33]. In circumstances 
with complete resection but with close surgical 
margins, there is no evidence of possible benefit of 
radiotherapy. Some authors point out that in such 
situations it is better to apply wide reexcision. On 
the other hand, there is evidence that RT may im-
prove treatment outcomes in patients with close 
surgical margins. 
 There is no consensus about chemotherapy 
regimens. In the literature, the following com-
binations of drugs in the treatment are used: (1) 
low-dose methotrexate and weekly vinblastine [15], 
vincristine, actinomycin, and cyclophosphamide 
[32] and ifosfamide + Mesna, and liposomal doxo-
rubicin [34].

Molecular therapy

 From 2006, imatinib mesylate (Gleevec) is 
approved as a single agent for the treatment of 
DFSP, by U.S. Food and Drug Administration (FDA). 
Gleevec is indicated for the treatment of adult pa-
tients with unresectable, recurrent and/or meta-
static DFSP. Recommended dose is 800 mg/day [35]. 
Imatinib (Glivec), a tyrosine kinase-inhibitor, is 
also approved in Europe for the treatment of inop-
erable primary tumors, locally inoperable recurrent 
disease, and metastatic DFSP. The recommended 
dose is 400–600 mg/daily [34]. Imatinamb acts by 
blocking auto-phosphorylation of tyrosine kinases, 
thereby decreasing animate activity in DFSP cells 
and preventing their ability to propagate and grow. 
McArthur et al. [36] analyzed radiologic and clini-
cal response to imatinib at 400 mg twice daily in 
eight patients with locally advanced DFSP and two 
patients with metastatic disease. They found that 
each of eight patients with locally advanced DFSP 
showed a clinical response to imatinib and four of 
these patients had complete clinical responses. The 
two patients with metastatic disease had fibrosar-
comatous histology, one with no clinical response 
and the other had a partial response to imatinib 
but experienced disease progression after 7 months 
of therapy. It is suggested that imatinab therapy 
could start at a lower dose 400mg/day and, in case 
of no response, increase the dose to 400mg/twice 
a day [34]. The possible adverse events of imatinib 
therapy are: fluid retention/edema, anemia, fatigue, 
nausea, vomiting, skin toxicity, thrombocytopenia, 
neutropenia and diarrhea.

Case presentation 

 A 55-year-old (secundipara) woman was re-
ferred to the Clinic for Gynaecology and Obstet-

Figure 1. Clinical aspect of the DFSP of the vulva before 
surgery.

Figure 2. Postoperative view of soft tissue defect recon-
struction with fasciocutaneous flaps.



Dermatofibrosarcoma protuberans vulvae1292

JBUON 2019; 24(3): 1292

rics due to a huge vulvar tumor that existed in 19 
years. During this period the lesion was growing 
slowly. The patient had no miction or defecation 
problems. After the biopsy of the lesion histologic 
examination revealed DFSP.
 Clinical examination revealed a neglected, 
huge non-tender nodular lesion 18x10x8 cm of 
solid texture, with ulceration of the vulva, located 
on the point of the biopsy. The tumor was located 
over the mons pubis, clitoris and upper half of the 
labia majora (Figure 1).
 Preoperatively, the patient was examined by 
the team of gynecologist, oncologist, urologist, ra-
diologist and plastic surgeon.
 The MSCT (multi sliced computed tomogra-
phy) of the abdomen and pelvis revealed the solid 
texture lesion dimensions 16x8.5x6 cm, located 
in the prepubic area, and without involvement of 
bone structures. There was no inguinal lymphad-
enopathy. The internal genitalia were clinically 
normal, and Pap smear revealed no abnormalities. 
The laboratory analyses were of normal findings. 
The chest x ray and abdomen/pelvis ultrasound re-
vealed no evidence of metastasis.
 The patient underwent radical tumor exci-
sion followed by soft tissue defect reconstruction. 
The excision was wide with margins of 3 cm of 
normal skin. The incision was made deep to the 
periosteum of pubic bone and deep muscle fascia 
of the anterior abdominal wall, with deliberation 
of the urethra 3 cm in length. The resection con-
tinued laterally to the inguinal region, with the 
excision of the infiltrated fascia and resection of 
mm.pyramidales (Figures 2-3). Pathological studies 
revealed free margins and reconstructive surgery 
was performed. The soft tissue defect was recon-
structed with fasciocutaneous transposition flaps 
raised from the left side of the belly (Figure 4). The 
postoperative course went uneventful. 
 After the procedure, the histopathological 
findings were not helpful to decide the type of 
malignant mesenchymal tumor, or sarcoma. The 
immunohistochemistry performed was strongly 
positive for CD34 (Figure 5). There was no immu-
noreactivity for desmin, aktin, SMA alfa, CD 117, 
S 100 protein. The proliferative status was 45% 
Ki-67, and p53 60%. The last conclusion after the 
histomorphological examination and immunohis-
toschemistry was dermatofibrosarcoma protuber-
ans (DFSP) (Figures 4,5). 
 After hospital discharge the patient refused 
any further treatment and regular controls. One 
year and six months after the operation, the patient 
came in bad condition with signs of metastatic dis-
ease (chest wall and lung metastasis) and died after 
one week.

Figure 3. Cytoplasmic and membranous diffuse CD34 
positivity (immunohistochemistry, x10).

Figure 4. Nodular tumor infiltrating the deep dermis of 
the vulva with characteristic mesenchymal proliferation 
with dominant spindle cells.

Figure 5. Tumor infiltrating the deeper dermis and subcu-
taneous adipose tissue. Characteristic honeycomb pattern 
with neoplastic cell infiltration between adipocytes in adi-
pose tissue (H&E, x10).
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Discussion 

 DFSP of the vulva is extremely rare, with less 
than 60 cases reported in the literature. Edelweiss 
et al. published the largest series of 13 cases for 
a period of 29 years (from 1978-2007). The oldest 
patient was 76 and the youngest 23 years old. The 
size of the tumor varied from small nodule masses 
from 1.2 cm to gigantic tumors - the largest de-
scribed tumor was 15 cm in diameter [37]. Most 
reports describe that the origin of tumor was left 
labia majora, with or without involvement of mons 
pubis and clitoris [38,39]. In our case, we presented 
a patient with the largest neglected DFSP of the 
vulva described in the literature (18 cm). 
 The management of DFSP of the vulva includes 
a multidisciplinary approach: gynecologist, plas-
tic surgeon and histopathologist. The treatment of 
choice is surgical excision with wide margins of 3 
to 5 cm of normal skin [39]. In our case, the exci-
sion with wide margins 3 cm was performed very 
carefully, because of the very specific localization. 
The excision was made deep to the periosteum of 
pubic bone and deep muscle fascia of the anterior 
abdominal wall, with deliberation of the urethra 
3 cm in length. The resection laterally was made 
to the inguinal region. In our case, reconstruction 
with fasciocutaneous flaps from the abdominal 
region was inevitable, due to large post-resection 
soft tissue defect. We did not performed either lym-
phadenectomy or chemotherapy, because the pa-
tient did not have any signs of metastatic disease. 
Follow up every 3 to 6 months for the first 3 years 
after surgery and yearly thereafter is advocated, 
since most recurrences commonly occur within the 
first 3 years of surgery [40,41].
 Overall survival of the DFSP is 91-100%, while 
recurrence rates of 20-40% have been reported. 
Distant metastases are very rare and frequently 
appear with multiple local recurrences [40]. Our 
patient did not appear at regular controls and after 
18 months she came with metastatic disease, and 
unfortunately died soon after.
 Jahanseir et al. reported a series of 11 cases 
of primary tumor mass of the vulva. Clinical, mor-
phological, immunohistochemical and molecular 
cytogenetic testing were performed. In 7 patients, 
a classical DFSP was diagnosed, one had myxoid 
DFSP and the other 3 fibrosarcomatous compo-
nent of DFSP. Patients with classical tumor type 
had diffuse CD34 expression, the myxoid variant 
had reduced CD34 expression, whereas focal CD34 
expression and p53 reactivity were enhanced in 
patients with fibrosarcomatous component. In 9 
patients, the hybridization test was positive. Also, 
9 patients were followed up for 1-108 months. 

Distant metastases were not found, while in one 
patient local recurrence was observed, which cer-
tainly confirms the fact that the surgical approach 
but also the surgical technique which implies wide 
excision is very important for the further disease 
evolution [42]. 
 The most common clinical presentation is a 
slowly growing vulvar mass, as in our reported 
case. Ghorbani et al. reported a series of 4 cases. 
In one patient, the tumor was localized in the left 
paraclitoral area, then right labium majus (1 case), 
left labium majus (1 case) and mons pubis (1 case). 
The size of the tumor was 1.2 to 5.0 cm. In the first 
patient the tumor was reoperated every 2-4 years 
for 20 years from primary operation, without dis-
tant metastases. The second patient was without 
signs of tumor recurrence 12 years after surgery 
and died of another reason, while the third patient 
was 6 months without signs of tumor recurrence. 
A fibrosarcomatous tumor variant was observed 
in the fourth patient. CD34 immunostaining was 
positive in 3 patients, while in 3 cases estrogen and 
progesterone receptor immunostains were nega-
tive [43]. In our case immunohistochemistry was 
strongly positive for CD34. There was no immuno-
reactivity for desmin, aktin, SMA alfa, CD 117 and 
S 100 protein. Ki-67 was 45% and p-53 60%. 
 In a review, Nguyen and al. presented 54 pa-
tients.Based on all cases, the most common locali-
zation of the tumor was labia major. Most of the 
patients were treated with wide excision, while 3 
patients were operated by Mohs technique, which 
was shown to reduce the incidence of tumor recur-
rence [44]. 
 Differential diagnosis of vulvar DFSP is similar 
to other localizations. It is most commonly sus-
pected for cellular dermatofibroma, cellular leio-
myoma, neurofibroma, low-grade leiomyosarcoma, 
fibrosarcoma, low-grade malignant schwannoma, 
desmoplastic melanoma, cellular neurofibroma, 
and low-grade malignant peripheral nerve sheet 
tumor. Wiszniewska et al. recently described the 
case of a 44-year-old woman who was primarily 
diagnosed as vulvar neurofibroma. Considering the 
absence of typical morphology and immunohisto-
chemical findings, and with the presence of periph-
erally trapped fatty tissue cells, it was suspected 
that it could be DFSP, which was confirmed [45]. 
 The behavior of DFSP of the vulva is not dif-
ferent from other DFSP localizations. Spontaneous 
local regressions are common while distant metas-
tases are rare. It has been shown that DFSP with 
fibrosarcomatous component is more aggressive 
and has higher metastatic potential. The first case 
of vulvar DFSP with lung metastases was described 
in 1998 by Soergel [46]. Vathiotis et al. recently 
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reported a case of a 72-year-old woman who was 
hospitalized due to lung problems. She reported 
breast cancer and radical vulvectomy due to con-
firmed DFSP-FS. The tumor was primarily localized 
to the labia majus, excised and reexcited widely, 
with negative margins after 18 months. Lung CT 
showed multiple nodular metastases. FNAB and in 
situ hybridization test confirmed that it was DFSP. 
The patient was treated with imatinib 400 mg 
twice daily and responded well to that therapy [47].

Conclusion

 DFSP presents an asymptomatic and usually 
nontender solid protuberant nodule or a multi-
nodular well-circumscribed mass, characterized 
by local invasion and recurrence.
 DFSP of the vulva is rare and surgery with free 
margins usually leads to severe functional damage, 

requiring multidisciplinary approach regarding re-
section, margin assessment and reconstruction. 
 The differential diagnosis is problematic be-
cause it is difficult to distinguish DFSP from anoth-
er fibrohistiocystic neoplasms, like fibrous histio-
cytoma and benign neural tumors. The role of the 
pathologist is essential to ensure negative micro-
scopic margins and to avoid local recurrence. The 
lesion can be distinguished immunohistochemi-
cally due to its CD 34 positivity. 
 A complete oncological resection can be per-
formed even in difficult cases with large and ne-
glected lesions, minimizing the functional damage 
for the patient.
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