JBUON 2013; 18(1): 268-273
ISSN: 1107-0625 www.bu-on.org/jbuon
E-mail: jpuon@ath.forthnet.gr
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Evaluation of the role of radiotherapy in the management
of dermatofibrosarcoma protuberans
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Summary

Purpose: The aim of this study was to evaluate the role of radiotherapy (RT) in the management of
dermatofibrosarcoma protuberans (DFSP).

Methods: Twenty-eight patients treated with RT for DFSP between 1974 and 2012 at Gulhane Military Medi-
cal Academy (GMMA) Radiation Oncology Department were retrospectively evaluated. Twenty-five out
of 28 patients (89%) received postoperative RT and 3 received definitive RT alone. In the 25 patients receiving
postoperative RT, the type of surgical excision was limited excision in 5 patients and wide excision in the re-
maining 20. Median RT dose was 63.21+3.7 Gy (range 50-70).

Results: At a median follow-up of 5 years, 5-year overall survival (OS) for the whole patient group was 93%. No
relationship was determined between the total delivered RT dose and OS. The 5-year OS of the 10 female patients
was 90% whereas it was 94% for the 18 male patients (p>0.05). Five-year disease-free survival (DES) for the pa-
tients undergoing wide excision with RT vs. those undergoing limited excision with RT was significantly superior
(p <0.05) in patients treated with wide excision and RT.

Conclusion: RT is an effective treatment option for DFSP patients with positive postoperative margins, recur-
rent disease and selected inoperable cases.
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Introduction

DESP is a soft tissue neoplasm with a very limited
metastatic potential, however, it has a high propen-
sity for local invasion and recurrence.

This monoclonal dermal fibroblast-originated sar-
coma, mostly arising within the dermis, has an in-
cidence of 0.8 cases per million people per year [1].
Lesions are mostly low-grade with indolent growth,
rarely metastasizing through lymphatic or hema-
togeneous routes but frequently recurring locally
[1,2]. Lesions with high-grade fibrosarcoma compo-
nents tend to behave more aggressively [3,4]. Diagno-
sis is often delayed until the lesions reach a large size.
Trunk, head and neck, and proximal extremities com-
prise the most common locations for DFSP, present-
ing with red or pink dermal painless plaques. DFSP
occurs more commonly in men, typically manifesting
in the fourth decade of life. Horizontal dermal persist-
ing growth pattern is typical prior to deep extention
and fixation to the subcutaneous tissue with nodular
growth. Core needle or incisional biopsy along with
magnetic resonance imaging (MRI) to assess inva-
sion depth are important steps of the work-up. DFSP
is staged according to the guidelines of American
Musculoskeletal Tumor Society as IA or IB, low-grade
IA not extending beyond the subcutaneal compart-
ment and low-grade IB involving fascia or muscle [4].
Surgery with clear margins constitutes the mainstay
of treatment for DFSP. RT may be used either before
or after surgery with regard to certain characteristics.
Patients with large or unresectable tumors often
receive preoperative RT, whereas postoperative RT is
usually reserved for close or positive margins after sur-
gery since local recurrence is very common in this
setting. Late recurrences may occur within the post-
operative period, thus close follow-up of at least 5 years
is recommended. Microscopically, spindle-shaped fi-
broblasts surrounded by rich fibrous stroma lacking
mitotic figures are the prominent histopathological
teatures of DFSP (Figure 1). DFSP commonly arises in
hairy skin, face and neck, however it may also be seen
in different localizations throughout the body. Insidi-
ous tumor growth may preclude prompt detection and
diagnosis of DFSP. CD34 (Figure 2) and apolipopro-
tein-D are highly expressed in DFSP with ambiguous
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prognostic significance [5]. Differential diagnosis of
DFSP includes epidermal inclusion cyst, keloid, hy-
pertrophic scar, malignant melanoma and metastatic
carcinoma [6]. The incidence of DFSP is increasing
in women and decreasing in men albeit with male
predominance. Typical disease presentation is at the
fourth decade. Although histologically low-grade and
borderline, DFSP has a high propensity for local recur-
rence after simple excision. Fibrosarcomatous changes
and multiple recurrences may be seen throughout the
life span of DFSP patients. To minimize the risk of lo-
cal and distant failure, optimal tumor control should
be achieved with rigorous treatment notwithstanding
cosmetic considerations. In the management of DESP,
excellent outcomes may be achieved with a multidisci-
plinary treatment approach [7]. Surgery is a sine-qua-
non for cure, and resection with wide clear surgical
margins provide high local control rates of over 90%.
Mohs micrographic surgery, an emerging surgical
technique, provides superior local control rates com-
pared to wide local excision [8,9]. However, complete
surgical removal of the tumor may not be achieved in
some circumstances and development of local recur-
rence remains a major problem in the setting of posi-
tive or close surgical margins. Definitive RT is a viable
therapeutic option in the management of patients
with unresectable tumors or in the presence of posi-
tive surgical margins [10]. Distant metastasis develops
in 5% of DFSP patients despite surgery. Imatinib, a
molecular-targeted agent, is currently used as another
therapeutic option in the management of patients with
unresectable, metastatic DESP [11]. In this study, we
evaluated the role of RT in the management of DFSP,
making also a literature review.

Methods

Twenty-eight patients with DFSP, treated at GMMA,
Department of Radiation Oncology, between 1974
and 2012 were studied. Parameters including age,
gender, surgical method, RT dose, DFS, tumor local-
ization and lesion size were assessed. Twenty-five out
of 28 patients (89%) received postoperative RT and 3
patients received definitive RT alone. The 3 patients
treated with definitive RT were not amenable to sur-
gery due to critical tumor localization and comor-
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Table 1. Patient, disease and radiotherapy characteristics

Patient Age (years) Gender Location Stage RT dose (Gy) Follow-up
number (months)
M/F
1 88 M H/N IA 60 120
2 43 F T IA 60 60
3 30 F E. IB 66 60
4 21 M T IB 66 120
5 28 M E IB 60 60
6 30 M E IA 70 120
7 29 M g} IA 60 120
8 22 F T IA 60 60
9 23 M E IB 60 60
10 20 F E IA 66 24
11 26 M E IB 60 24
12 35 M E IB 60 60
13 23 M E IA 60 60
14 36 M H/N IB 60 120
15 20 F T IB 66 60
16 25 F E IA 60 60
17 26 M E IB 66 24
18 21 M T IA 60 24
19 38 M H/N IA 70 60
20 24 F E IA 66 120
21 27 F E IA 60 60
22 29 M E 1A 66 120
23 22 M E IA 60 120
24 21 M T 1A 70 60
25 24 M H/N IA 60 120
26 27 M E IA 66 120
27 31 F E IA 66 120
28 23 F E IA 66 120

M: male, F: female, H/N: head/neck, E: extremity, T: trunk

bidities. Eleven patients in the postoperative RT group
were delivered RT because of recurrent disease after
surgery and the other 14 patients were irradiated ow-
ing to postoperative surgical margin positivity. In the
postoperative group of 25 patients, the types of surgical
excision were limited excision in 5 patients and wide
excision in 20 patients. Three patients treated with de-
finitive RT were diagnosed by incisional biopsy only.

Radiotherapy

Median RT dose was 63.21+3.7 Gy (range 50-70)
in 25-35 fractions. RT was delivered using a Linear
Accelerator (LINAC) (Elekta Synergy, UK) or Co-

60 Teletherapy Device at GMMA Radiation Oncol-
ogy Department. Co-60 was used between 1974 and
1996, and from 1996 till 2012 LINAC-based thera-
pies were introduced. Scar tissue was marked with
flexible wire during RT simulation. Intravenous con-
trast was used in the simulation process to improve
tumor localization. The planning computed tomog-
raphy (CT) images with 2.5 mm slice spacing were
acquired using CT-simulator (GE Lightspeed RT, GE
Healthcare, Chalfont St. Giles, UK) and were sent to
Sim MD simulation and localization software (Ad-
vantage SimMD, GE, UK) for contouring treatment
volumes and organs-at-risk. Planning Target Volume
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Figure 1. Tumor infiltrating the deeper dermis and subcu-
taneous adipose tissue. Characteristic honeycomb pat-
tern with neoplastic cell infiltration between adipocytes
in adipose tissue (H&E, x40).

Figure 2. Cytoplasmic and membranous diffuse CD34
positivity (immunohistochemistry, x40).

Figure 3a. Preoperative CT of a DFSP patient. Arrow
shows the subcutaneous tumor.
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(PTV) was generated by adding 2-3 cm mediolateral
and 5-8 cm craniocaudal margins to the Clinical Tar-
get Volume (CTV). Two cm normal tissue was spared
for lymphatic drainage mediolaterally. After treatment
planning, RT was delivered under image guidance for
set-up verification. Preoperative and posttreatment
CT of a patient is shown in Figure 3a and 3b.

Statistics

The Statistical Package for Social Sciences, version 16.0
(SPSS Inc., Chicago, IL) software was used for statistical
analyses. Student’s-t test was used to assess the relation-
ship between RT dose and survival whereas Fischer’s ex-
act test was used to determine the relationship between
gender and survival. Five-year DES of the patients re-
ceiving RT after wide excision or limited excision were
comparatively evaluated; 5-year OS survival was also
determined. The level of significance was set at p < 0.05.

Results

Age, gender, surgical method, RT dose, tumor localiza-
tion and lesion size were evaluated statistically. Patient
characteristics are shown in Table 1. Median age was
26 years (range 20-88). Eighteen out of 28 DFSP pa-
tients (64.3%) were male and 10 (35.7%) female. The
DESP localization was 64% in the extremities, 22% in
the trunk and 14% in the head and neck region. Eighty
percent of the surgically treated patients (N=20) had

Figure 3b. Posttreatment CT of the DFSP patient in Figure
3a.
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excisional biopsy and 20% (N=5) had limited excision.
Diagnostic incisional biopsy was performed in 3 pa-
tients receiving definitive RT. These 3 patients treated
with definitive RT were not amenable to surgery due
to tumor localization in close proximity to nerves and
vessels or had severe comorbidities precluding surgi-
cal resection. The median lesion size according to the
examination of the postsurgery or biopsy pathological
material was 5.2 cm (range 2.1-8.4). The median RT
dose delivered was 63.21+3.7 Gy (range 50-70). The
RT doses varied according to postoperative or defini-
tive treatment intent along with improvements in the
planning systems in years. All patients were followed
up for a median of 80.57 months (range 24-120). The
5-year OS of the whole study group was 93%. Local re-
currence occurred in 3 of the 5 locally excised patients
with limited surgery and 2 patients with recurrence
died of pulmonary metastases. Student’s-t test was
used to assess the relationship between RT dose and
OS, revealing no statistically significant effect of RT
dose on OS (p>0.05). Fischer’s exact test was used to
determine the relationship between gender and surviv-
al and showed statistical significance in favor of wom-
en compared to men (p<0.05). Five-year RFS of the
20 patients receiving RT after wide excision was 89.6%
and 5-year RFS of the 5 patients who were treated with
adjuvant RT after limited excision was 74%, reveal-
ing statistically significant difference between limited
excision+RT vs. wide excision+RT groups (p<0.05).

Discussion

DEFSP is a highly recurring but rarely metastasizing
cutaneous low-grade malignancy. DFSP is genetical-
ly related with Col1A1 gene in chromosome 17 and
PDGEFB (platelet derived growth factor B) in chromo-
some 22 [12]. Surgery is the cornerstone of treatment
and definitive surgery may be performed as wide ex-
cision or as Mohs micrographic surgery [13,14]. In
our study, 25 out of 28 patients underwent definitive
surgery, however, Mohs micrographic surgery was
not used in any patient. Systemic chemotherapeutic
agents were used for many years in high-grade DFSP
with limited success, whereas molecular-targeted
therapy agents are expected to introduce encourag-
ing results as the molecular biology of the disease be-

comes more clearly understood. During follow-up,
2 out of 28 patients had local recurrences and under-
went repeated limited excisions. These 2 patients died
of distant failure and none of them received imatinib.
In case of complete resection but with close surgical
margins, some authors favor no adjuvant RT, consid-
ering the chance of reexcision in a future recurrence,
surgical margin positivity, large tumor size along with
unresectable tumor sites requiring postoperative RT
with minimal morbidity. However, optimal tumor
control is required to minimize the risk of local and
distant failure, and incorporating RT to the manage-
ment of these patients with close surgical margins
may improve treatment outcomes. Clearly, recent
technological advances have substantially improved
the toxicity profile of radiation delivery, thus making
RT a viable therapeutic option. Dose-response rela-
tionship is not clear for postoperative RT and doses of
50-55 Gy are used for either subclinical or gross dis-
ease. Achieving tumor response may take 6 months,
but it may also take longer, about 1-2 years in the
course of follow-up [15]. DFSP is a rare soft tissue tu-
mor. It is locally aggressive and has a high propensity
for recurrence after excision. In a study by Marks et
al. with 10 patients, 3 DFSP patients received defini-
tive RT of 66.7-75 Gy and 7 of them received adjuvant
RT at a dose of 60-67 Gy to eradicate microscopic re-
sidual disease [16].

The definitive and postoperative RT doses we used
in our study are consistent with the literature. In a study
by Dagan et al., 10 DFSP patients were delivered post-
operative RT and 9 of them had a significantly long DFS
after the completion of therapy. One patient out of 10
had recurred early and died of the disease. No acute or
late complications were noted [17]. In another study
by Mendenhall et al. , local control rate was over 85%
with postoperative RT in cases with surgical margin
positivity or close surgical margins. The experience in
usage of RT was evaluated in unresectable macroscopic
DFSP patients [4]. DFSP is a moderately radiorespon-
sive tumor. Ballo et al. recommended adjuvant RT doses
of 50-60 Gy in case of postoperative surgical margin
positivity [2]. Ni et al. reported 28 DESP patients in the
head and neck region; local recurrence significantly de-
creased with wide excision and adjuvant RT essential in
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the setting of close surgical margins and surgical margin
positivity recommending immediate reconstruction for
large defects [18]. Recently, imatinib, a tyrosine kinase
inhibitor, is used as an effective treatment option [19].

RT can be used alone or after surgery in cases with
positive surgical margins and can increase local control
and DFS rates. Multidisciplinary approach may increase
local control rates in the management of DFSP [20,21].
Studies on the role of RT in the treatment of DFSP are
limited and this study is upholding the use of adjuvant
and definitive RT in the management of DFSP where
surgery is a sine-qua-non for cure. In conclusion, DFSP
is a rare disease benefiting from the combination of con-
servative surgery with adjuvant RT, resulting in high
local control rates. This retrospective study with a lim-
ited number of patients suggests that RT is an effective
treatment modality in DFSP management that can be
used after surgery in cases with positive surgical mar-
gins, postoperative recurrences and as the sole definitive
therapy for patients with unresectable disease.
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