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Abstract
Aim: Dermatofibrosarcoma protuberans  (DFSP) is a rare skin tumor. The diagnosis is challenging because it is usually hard 

to differ DFSP from other skin lesions. Distant metastasis is rare, but local recurrence is common.The aim of this study is to 

review the treatment algorithms in DFSPs that are detected incidentally and to increase awareness about this rare tumor.

Material and Methods: 17 patients who underwent excision of epidermal lesions which were considered to be benign 

and were diagnosed with DFSP, at department of general surgery between 2012 and 2017, were analyzed.

Result: A total of 17 patients were analyzed retrospectively. No recurrence was detected in any of ourpatients.

Conclusion: Awareness of this rare entity is important for diagnosis and management of the disease.
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Öz

Amaç: Dermatofibrosarkoma protuberans (DFSP) nadir görülen bir deri tümörüdür. Teşhis zordur çünkü DFSP'yi diğer deri 

lezyonlarından ayırmak genellikle zordur. Uzak metastaz nadirdir ancak lokal nüks yaygındır. Bu çalışmanın amacı incidental 

olarak saptanan DFSP'lerde tedavi algoritmalarını gözden geçirmek ve bu nadir tümör hakkında farkındalığı artırmaktır.

Gereç ve Yöntemler: 2012-2017 yılları arasında genel cerrahi kliniğinde benign olduğu düşünülenerek eksizyonu yapılan 

ve DFSP tanısı alan 17 hasta retrospektif olarak incelendi. 

Bulgular: Toplam 17 hasta geriye dönük olarak analiz edildi. Hastalarımızın hiçbirinde nüks saptanmadı. 

 Sonuç: Bu nadir antitenin farkında olunması hastalığın tanı ve tedavisi için önemlidir.

Anahtar kelimeler: dermatofibrosarkom protuberans; mezenkimal tümör; mohs mikroskopik cerrahi (MMS) 
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Introduction 

Dermatofibrosarcoma protuberans (DFSP) is a very rare 
mesenchymal skin tumor. In the latest  World Health 
Organization (WHO) 2013 classification, these tumors were 
classified as moderately malignant myofibroblastic tumors [1]. 
Although it was first described by Darier and Ferrand, the no 
men clature was made by Hoffman [2].

It constitutes less than 1% of all malignancies and 
approximately 1% of all soft tissue sarcomas. The incidence 
is between 0.8 and 4.5 permillion [3-7]. Although congenital 
cases have been reported, they usually occur in the 3rd decade 
[8-10]. Although it may have a nodular appearance, such as 
slow-growing hypertrophic scars, it can also occur without 
any symptoms, such as soft tissue sarcomas. Hematogenous 
or lymphatic spread is very rare in DFSPs.  Despite showing 
only local growth; it has an aggressive behavior all patterns 
that progress to the dermis, subcutaneous tissue, and finally 
to muscles as finger-like extensions. There is no difference 
between races, but pigmented DFSP, also known as Bednar 
tumor, is more common in the black race [11]. Although the 
difference between the genders is not provento be significant, 
there are different studies showing that women or men are 
slightly more common [8,12].

Approximately 10-15% of cases can turn into spindle cell 
carcinoma similar to adult fibrosarcoma.  Such cases are 
associated with increased mitotic activity and loss of CD34 
expression. In tumors that develop fibrosarcomatous 
transformation, the local recurrence rate is similar to ordinary 
dermatofibrosarcoma, but distant metastasis is observed in 
approximately 13% of these patients [13].

Diagnosis is madeby skin biopsy in cases which have been 
suspected before; however, since the early clinical symptoms 
of DFSP are nonspecific, diagnosis is difficult. Therefore, it is 
also frequently encountered in excisions of skin lesions which 
were considered to be benign.

Standart treatment is surgical excision. Mohs surgery or wide 
local excision may be preferred. The most challenging part of 
the management is to achieve local control. Because DFSP 
originates from the dermis, it invades the collagen bundles 
and deep connective tissue radially, and therefore it is very 
difficult to obtain a clean surgical border. Local recurrence has 
been reported in approximately 50% of studies [14].

In this study, our aim is to review the treatment algorithms in 
DFSPs that are detected incidentally and to increase awareness 
about this rare tumor.

Material and Methods
Our study began with the approval of the ethical committee 
of our institute. Between 2012 and 2017, patients who 
underwent mass excision and were diagnosed with DFSP in 
our center were evaluated retrospectively. Patients previously 
diagnosed with dermatofibrosarcoma and had re-excision, 
and those diagnosed with biopsy before excision, were 
excluded from the study. Patients were compared in terms 
of age, gender, tumor localization, surgical margin status, 
re-excision status, surgical margin status after re-excision, 
immunohistochemical markers, mitotic activity in 10 hpf, Ki67 
proliferation index, follow-up times, whether they received 
radiotherapy and complications related to radiotherapy. All 
patients were called for clinical control and the presence of 
recurrence was investigated. Distance larger than 0.1 cm was 
considered as clean surgical margin. Statistical analysis was 
performed using SPSS v22 statistical program. This study was 
carried out in accordance with the Declaration of Helsinki and 
was approved by the local ethics committee and informed 
consents were taken from all participants.

Results
Between 2012-2017, 17 patients who had mass excision 
and were diagnosed as dermatofibrosarcoma protuberans 
incidentally were evaluated retrospectively. The 
clinicopathological features of the patients are shown in 
Table 1. When the gender distribution was analyzed, it was 
determined that 9 of 17 patients were male and 8 were 
female. The average age at the time of diagnosis was 43.88 
(21-72). The tumor was on the back in 5 patients (29.4%), on 
the forearm in 4 patients (23.5%), on the anterior chest wall in 
3 patients (17.6%), on the shoulder in 3 patients (17.6%), and 
on the leg in 2 patients (11.8%). Surgical margin positivity was 
detected in 12 patients (70.6%) after the first resection. Clean 
surgical margins were obtained in 5 patients (29.4%) after the 
first resection. Re-excision was performed in 12 patients with 
surgical margin positivity. However, 8 of these 12 patients 
(66.6%) were found to have clean surgical margins, while 
4 patients (33.3%) were not able to achieve clean surgical 
margins. The treatment was completed with radiotherapy 
in 4 patients who had positive margins after re-excision. 
Radiation-induced dermatitis was observed in 2 patients 
receiving radiotherapy, while no complications occurred 
in other patients. While CD34 was positive in all patients, 
we have detected Factor 13A in 6 patients (35.3%), p53 in 2 
patients (11.8%), CD99 in 2 patients (11.8%), and vimentin in 
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2 patients (11.8%) (Table 2). The mitotic activity in 10 hpf and 
Ki 67 proliferation index did not pass the homogeneity test. 
The median value for the number of mitosis was 4.00, and 
the median value for the Ki 67 proliferation index was 7.00. 
Clinically and radiologically, no recurrence was observed in any 
of the patients called for control in October 2019. Radiological 
recurrence control was done by ultrasonography. Our average 
follow-up time was 23.9 months. This study was approved by 
the local ethics committee,  all procedures were carried out in 
accordance with the 2013 Helsinki Declaration and informed 
constents were taken from all participants.

Table 1.
Statistics Age Mitosis Ki 67 Following time
Mean 43,88 4,71 10,12 24,59
Median 43,00 4,00 7,00 17,00
Std. Deviation 13,656 4,469 16,035 15,879
Minimum 21 1 1 6
Maximum 72 20 70 61

Discussion
Dermatofibrosarcoma protuberans (DFSP) is a very rare 
mesenchymal skin tumor. Although it has been reported 
that it is slightly more common in women in some studies, it 
has been shown in many studies that it is seen in both sexes 
equally as well as in our study [4]. It may appear nodular, such 
as a slowly growing hypertrophic scar, or appear without any 
symptoms, like soft tissue sarcomas. In addition, atrophic 
plaque or morphea-like appearance may cause delay in 
diagnosis [15]. Although its dimensions vary during diagnosis, 
it can be detected in sizes ranging from 0.5 cm to 12 cm [4]. 
Many morphological variants have been defined, and the 
pigment variant is called the "Bednar Tumor" [16]. It usually 
shows only local growth but has an aggressive growing 
pattern such as giving finger like extensions into the dermis, 
subcutaneous tissue and finally muscle tissue [8]. In 60% of 
cases, tumor cells extend parallel to the epidermis [8,9].
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Table 2.
Count Row N % Column N % Table N %

Gender
Male 9 100,0% 52,9% 52,9%

Female 8 100,0% 47,1% 47,1%

Localization

Dorsum 5 100,0% 29,4% 29,4%
Chest 3 100,0% 17,6% 17,6%

Shoulder 3 100,0% 17,6% 17,6%
Leg 2 100,0% 11,8% 11,8%

Forearm 4 100,0% 23,5% 23,5%

Surgical Margins (SM)
Negative 5 100,0% 29,4% 29,4%
Positive 12 100,0% 70,6% 70,6%

Re-excision 
No 5 100,0% 29,4% 29,4%
Yes 12 100,0% 70,6% 70,6%

SM After Re-excision
Negative 8 100,0% 66,6% 66,6%
Positive 4 100,0% 33,3% 33,3%

Radiation Therapy
No 13 100,0% 76,5% 76,5%
Yes 4 100,0% 23,5% 23,5%

CD34
Negative 0 0,0% 0,0% 0,0%
Positive 17 100,0% 100,0% 100,0%

Factor 13A
Negtive 11 100,0% 64,7% 64,7%
Positive 6 100,0% 35,3% 35,3%

p53
Negative 15 100,0% 88,2% 88,2%
Positive 2 100,0% 11,8% 11,8%

CD99
Negative 15 100,0% 88,2% 88,2%
Positive 2 100,0% 11,8% 11,8%

Vimentin
Negative 15 100,0% 88,2% 88,2%
Positive 2 100,0% 11,8% 11,8%

Recurrence
No 17 100,0% 100,0% 100,0%
Yes 0 0,0% 0,0% 0,0%

Complication
 No 15 100,0% 88,2% 88,2%
Yes 2 100,0% 11,8% 11,8%



In the early stages, DFSPs can be mixed with lipomas, 
epidermalcysts, keloid tissue or nodular fasciitis [17]. In 
advanced disease,  pyogenic granuloma, Kaposi's sarcoma and 
other soft tissue sarcomas should also be considered. There are 
also studies showing that it can develop in traumatized tissues 
or scars that have under gone multiple surgical procedures 
[18]. Hematogenous or lymphatic spread is very rare in 
DFSPs [17]. DFSP is microscopically characterized by diffuse 
infiltration of dermis and subcutaneous tissue. The tumor 
grows among fibrous septi and infiltrates adipose tissue, 
creating the typical honeycomb look. The atypia is minimal 
and mitotic rate is low [15]. Increased mitotic activity, necrosis 
and fibrosarcomatous changes; are indicators of aggressive 
behavior and poor prognosis [19].

Immunohistochemically, vimentin, CD34, apolipoprotein D, 
nestin and sometimes EMA can be detected in tumorcells. 
Mostly, desmin, S100 protein, stromelysin III, tenascin and 
keratin are negative. Infibrosarcomatous DFSPs, CD 34 loss 
and increased TP53 expression can be demonstrated [19,20].

Genetically, DFSP is characterized by a COL1A1- PDGFB gene 
fusion in most cases. The promoter and variable portions of 
the collagen 1A1 (COL1A1) gene are combined with exon 
2 of the platelet-derived growth factor beta (PDGFB) gene, 
causing irregular regulation of PDGFB protein [21,22]. At the 
chromosome level, gene fusion is caused by the exchange of 
substances between the chromosome bands 17q21 (COL1A1) 
and 22q13 (PDGFB). This exchange can be seen as balanced or 
unbalanced t (17; 22) or as one or more super numerary ring 
chromosomes [14,23,24]. These ring chromosomes, which 
may contain many copies of fusion genes or other parts of 
the arms of 17q and 22 q chromosomes, are more common in 
elderlypatients [25]. The other form is more common in children  
[26,27]. In rare cases, fusion of  PDGFB with other chromosomal 
regions has been demonstrated. COL6A3-PDGFB fusion was 
demonstrated in the DFSP of the breast. This fusion, like 
COL1A1-PDGFB fusion, activates the PDGFB receptor [28,29].

Intreatment, excision of the skin and subcutaneous tissue 
with distant surgical margins is recommended [30]. If there 
is muscle or bone invasion; resection of these tissues are also 
recommended to obtain negative surgical margins [31]. There 
currence rate is related to the width of the resection [32]. In 
some studies, recurrence rates have been shown to be under 
5% in those with a clean margin of 5 cm or more [31]. Mohs 
surgery, also known as Mohs micrographic surgery (MMS), 
is the name of the method in which the tumor is gradually 

removed into thin layers and examined. This process continues 
until there are not any tumor cells in the samples taken. It 
can be done in one session as an out patient procedure. 
Reasonable tissue excision ,which is the basic principle of 
MMS, reduces scar tissue an deliminates the need for future 
surgical or medical treatment [33,34]. The average lesion 
length at the time of diagnosis ranges from 4.4 cm to 4.9 cm in 
different studies. The average wound area is 21.7 cm2 in Mohs 
surgery and 63.4 cm2 in wide local excision [35-37].

Imantinib mesylate is an oral tyrosine kinase inhibitor. It can 
be used in adults for recurrent, unresectable and metastatic 
disease. It prevents the binding of ATP to the PDGF-beta 
receptor, a tyrosine kinase, by competitive inhibition. This; slows 
kinase activity, limits tumor growth and provides apoptosis. 
Patients with t (17; 22) translocation respond better to imatinib 
and therefore this translocation should be investigated  prior 
to treatment. This translocation can be detected by the FISH 
(fluorescent in situhybridization) or reverse transcription 
polymerase chain reaction (RT-PCR)methods. Imatinib has side 
effects such as indigestion, edema, fatigue, anemia, and skin 
rash. Most of the patients which have translocation respond well 
to imatinib mesylatetherapy. In studies, the response to imatinib 
treatment is about 65%. The duration of treatment is variable. 
Some sources recommend 6 months of treatment, but this 
can be extended if needed. Alternatively, radiotherapy can be 
used in unresectable or recurrent tumors. In addition, adjuvant 
radiotherapy can reduce the risk of local recurrence [38-39]. 
Radiotherapy combined with surgery should be considered 
in the presence of a positive or inadequate surgical margin, in 
cases of recurrence, or if extensive surgical excision will have 
unacceptable cosmetic or functional out comes [40,41].

One of the limitations of our study is the absence of 
translocation testing. Chemotherapy had not been tried in 
any of our patients, but successful results had been achieved 
with radiotherapy.

The number of patients in our study is 17. Since this is a 
relatively small group, more studies on incidental cases will be 
a guide for what lesions should be suspected.

Conclusion
Performing a biopsy before excision in patients with a skin 
lesion and suspection of dermatofibrosarcoma protuberance 
is important in order to achieve clean surgical margins 
and to prevent re-excision. In this way, chemotherapy and 
radiotherapy treatments that may need to be given additionally 
can be prevented. Therefore, increasing our awareness about 
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DFSP will increase the success in local control, which is the 
most challenging part in the treatment of this disease.
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