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Clinicopathological features of dermatofibrosarcoma protuberans
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Abstract. Dermatofibrosarcoma protuberans (DFSP) is
a superficial cutaneous tumor of low malignant potential
characterized by a high rate of local recurrence. The histo-
pathological appearance shows uniform spindle neoplastic
cells arranged in a predominantly storiform pattern, typically
with positive staining for cluster of differentiation (CD)34
and vimentin on immunohistochemistry. A minority of cases
of DFSP have areas of sarcomatous transformation. Wide
surgical excision is the cornerstone of treatment for DFSP.
The objective of the present study was to determine the clini-
copathological features of DFSP. Pathological records were
searched for cases of DFSP in the database of the Department
of Pathology, Faculty of Medicine Ramathibodi Hospital
(Mahidol University, Bangkok, Thailand) between 1994 and
2013. The results showed 68 cases with DFSP. The mean age
at diagnosis was 40 years (range, 3-86 years). Among this
group of patients, 26 cases (38.2%) experienced local recur-
rence and 6 (8.8%) exhibited sarcomatous transformation of
DFSP. The factors that predict the recurrence of DFSP are
an incorrect first pathological diagnosis and an inadequate
surgical margin. The factors that predict the sarcomatous
transformation of DFSP are a larger tumor size and an
incorrect first pathological diagnosis. In patients who have
tumors with spindle cells arranged in a storiform pattern,
CD34 immunohistochemical staining provides the definitive
diagnosis. Exact histopathological categorization is important
to select the appropriate treatment and predict the clinical
outcome.
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Introduction

Dermatofibrosarcoma protuberans (DFSP) is a superficial,
low-grade, locally aggressive, spindle, fibroblastic, neoplastic
lesion. As a relatively uncommon neoplasm and locally
aggressive cutaneous tumor, it is characterized by high
rates of local recurrence, but a low risk of metastasis (1-4).
DFSP typically presents with a purple or pink asymptom-
atic plaque or nodule, with a history of slow but persistent
growth (1). DFSPs usually affect young to middle-aged adult
patients (1-4). The tumor was first described in 1924 by
Darier and Ferrand as a ‘progressive and recurring dermatofi-
broma’, which is a nodular cutaneous tumor characterized by
a prominent storiform pattern (5). In addition to the classical
form characterized by a storiform pattern of tumor cells, the
pigmented (Bednar's tumor), plaque-like and myxoid types,
and DFSP with sarcomatous areas can be observed (1-4).
Classical DFSP and Bednar's tumors are readily diagnosed,
however, the myxoid type represents a challenge diagnosti-
cally. Immunoreactivity for cluster of differentiation (CD)34
in a spindle cell tumor is the main immunohistochemical
marker for the diagnosis of DFSP (1-4,6,7). Although DFSP
has been regarded as a low-grade sarcoma, certain cases have
sarcomatous transformation, which is characterized by hyper-
cellular spindle cell fascicles with increased atypia, mitosis
tumor necrosis and usually, the loss of CD34 immunoreac-
tivity (1,3,4).

The objective of the present study was to analyze the corre-
lation between clinical and pathological factors, including
age, gender, tumor size, anatomical location, mitotic counts,
surgical margin, recurrence and high-grade sarcomatous
transformation, in a large series of patients with DFSP from
a single center.

Materials and methods

Patients and criteria. A retrospective study was performed
on DFSP cases diagnosed by surgical specimens from
wide excisional biopsies obtained from the Department
of Pathology, Faculty of Medicine Ramathibodi Hospital
(Mahidol University, Bangkok, Thailand) over a period of
20 years, between 1994 and 2013. The histopathological diag-
nosis of DFSP was reviewed. The criteria for the diagnosis
of DFSP were: i) The presence of spindle cells irregularly
organized in linked fascicles with a storiform arrangement,
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and histopathological features compatible with DFSP; and
ii) positive CD34 and vimentin immunohistochemical
staining in spindle tumor cells. Information obtained from
the medical records, including patient's age at first diagnosis,
gender, smoking history, tumor size, surgical margin of tumor,
anatomical location, first pathological diagnosis, mitotic
counts, modality of treatment, surgical margin, recurrence
and treatment outcomes, were collected and analyzed. Patients
were grouped based on the sarcomatous transformation or
recurrence of the tumor.

Statistical analysis. A comparison between the clinico-
pathological features was evaluated using the chi-square
test. Univariate log-rank analysis was performed. Two-tailed
Fisher's exact test was used to evaluate statistical significance
between the groups. P<0.05 was considered to indicate a
statistically significant difference. All statistical analyses
were performed using SPSS software, version 13.0 (SPSS Inc,
Chicago, IL, USA).

Study approval. This study was approved by the Committee
on Human Rights related to research involving human subjects
of Faculty of Medicine Ramathibodi Hospital, Mahidol
University (ID 11-54-33).

Results

Patient and tumor characteristics, and treatment modali-
ties. In total, 68 cases consisting of 32 male and 36 female
patients, with an age range of 3-86 years old, and a mean and
median age of 40 and 39 years, respectively, met the inclusion
criteria. All patients presented with primary disease without
evidence of metastasis. The characteristics of the DFSP
patients are summarized in Table I. The anatomical loca-
tions of the lesions were as follows: Head and neck, 19 cases;
upper extremities, 9 cases; lower extremities, 18 cases; body,
20 cases; and genitalia, 2 cases. The tumor sizes ranged from
0.2-10 cm (mean, 3.2+2.3 cm; median, 2.5 cm). The most
common first pathological diagnosis was DFSP (53 patients;
77.9%), while a spindle cell tumor was the first diagnosis in
4 patients (5.9%). Therefore, the overall sensitivity for diag-
nosis was 83.8%. The false-negative initial diagnoses included
dermatofibroma (5 cases), neurofibroma (4 cases), fibromatosis
and schwannoma (1 case each). There were 62 cases of DFSP
without sarcomatous transformation and 6 cases of sarcoma-
tous transformation in DFSP. A total of 62 patients underwent
a wide excision only, 4 patients underwent a wide excision
with radiotherapy (4500-7000 cGy), 1 patient underwent a
wide excision with radiotherapy followed by chemotherapy
(Adriamycin for undifferentiated sarcoma arising in DFSP)
and 1 patient underwent a wide excision with imatinib targeted
therapy (800 mg daily for 4 months). Of the 6 cases with sarco-
matous transformation, 4 underwent a wide excision only. The
study also noted 1 patient who developed distant pulmonary
metastasis.

Sarcomatous transformation. Of the 68 patients with DFSP,
6 developed sarcomatous transformation. The characteristics
of sarcomatous transformation in the DFSP patients are
summarized in Table II. Case 1 underwent surgery 19 times,
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Table I. Clinicopathological characteristics of DFSP patients.

Characteristics Cases,n %
Gender
Male 32 47.1
Female 36 52.9
Smoking (n=48)
Yes 5 104
No 43 89.6
Anatomical location
Head and neck 19 279
Upper extremities 9 132
Lower extremities 18 26.5
Body 20 294
Genitalia 2 29
First pathological diagnosis
DFSP 53 779
Dermatofibroma 5 74
Neurofibroma 4 59
Spindle cell tumor 4 59
Schwannoma 1 1.5
Fibromatosis 1 1.5
Recurrence
Yes 26 38.2
No 42 61.8
Number of surgeries
1 50 73.5
2 12 17.6
3 3 44
>4 3 44
Sarcomatous transformation
Yes 6 8.8
No 62 91.2
Modality of treatment
Wide excision only 62 91.1
Wide excision with radiotherapy 4 59
Wide excision with radiotherapy 1 1.5
and chemotherapy
Wide excision with imatinib 1 1.5
targeted therapy
Surgical margin (n=45)
Free (=1 cm) 11 24 4
Not free (<1 cm) 34 75.6

DFSP, dermatofibrosarcoma protuberans.

with 18 surgeries for recurrence at the head and neck region
since the time of first diagnosis at the age of 41 years. The
surgical resected margin was not disease-free and the
tumor invaded the periosteum, pericranium and bony struc-
tures (Fig. 1). The tumor showed a classical area of spindle
tumor cells arranged in a storiform pattern, with focal active
mitoses [20/10 high-power fields (HPF)] (Fig. 2). The patient
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Figure 1. (A) Non-enhanced axial CT, and contrast-enhanced (B) coronal and (C) axial CT images showing a well-defined, lobulated, hypodense, soft-tissue
mass, with heterogeneous enhancement involving the skin and subcutaneous tissue of the nose. Involvement extended into the nasal cavities, more on the right
side, with associated bony destruction at the nasal septum. CT, computed tomography.

Figure 2. Histopathology revealing a classical area of spindle tumor cells arranged in a storiform pattern [(A) x40 and (B) x400 magnification; H&E], with
(C) focal active mitoses (H&E; x400 magnification). (D) Immunohistochemistry showing positive staining for cluster of differentiation 34 (x400 magnifica-

tion). H&E, hematoxylin and eosin.

developed secondary transformation of malignant fibrous
histiocytoma (MFH) after receiving 18 surgical resections.
The patient subsequently developed pulmonary metastasis
and finally succumbed to the disease 20 years after the initial
diagnosis of DFSP and 17 months after the diagnosis of MFH.
No autopsy was performed.

Case 2 experienced tumor recurrence at the lower
extremity, although the surgical margin used was 1 cm.
Mitotic activity was 11/10 HPF. Case 3 experienced undif-
ferentiated sarcomatous transformation of the tumor at the
lower extremity. The mitotic rate was 10/10 HPF. The patient
underwent a below-knee amputation and received 6500 cGy
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Table II. Summary of patients with sarcomatous transformation in DFSP.

First Type of
Case Age, Tumor Margin, Mitosis, pathological sarcomatous No. of
no. Gender years size,cm cm Location /10 HPF diagnosis transformation  surgeries
1 Male 41 7.5 0 Head and neck 20 Neurofibroma MFH 19
2 Male 46 1.5 1 Lower extremity 11 Neurofibroma Fibrosarcoma 2
3 Male 37 75 <1 Lower extremity 10 Dermatofibroma  Undifferentiated 5
sarcoma
4 Female 86 32 0.1 Lower extremity 5 DFSP MFH 2
5 Female 33 7 0.1 Upper extremity 5 DFSP Fibrosarcoma 4
6 Male 39 6.5 2 Body 10 DFSP Fibrosarcoma 2
HPF, high-power fields; DFSP, dermatofibrosarcoma protuberans; MFH, malignant fibrous histiocytoma.
Table III. Correlation between clinicopathological features and sarcomatous transformation in DESP.
DFSP with sarcomatous
Characteristics DFSP (n=62) transformation (n=6) P-value
Age, years® 39.27+15.64 (3-70) 47.00+19.59 (33-86) 0.262
Gender, n 0410
Male 28 4
Female 34 2
Tumor size, cm* 2.97+2.17 (0.2-10) 5.53+2.55 (1.5-7.5) 0.008
Anatomical location, n 0.682
Head and neck 18 1
Upper extremity 8 1
Lower extremity 15 3
Body 19 1
Genitalia 2 0
Histopathological subtype, n 0.075
Conventional 52 4
Myxoid 3 2
Plaque-like 3 0
Bednar 4 0
First pathological diagnosis, n 0.049
True 54 3
False 8 3
Recurrence, n 0.145
No 40 2
Yes 22 4
Surgical margin (n=45) 0.150
Free (=1 cm) 9 2
Not free (<1 cm) 30 4

“Mean =+ standard deviation (range). Significant values (P<0.05) are shown in bold. DFSP, dermatofibrosarcoma protuberans.

radiotherapy followed by adjuvant chemotherapy with 4 cycles
of adriamycin (75 mg/m?). Case 4 was the oldest patient in
this study, who developed MFH transformation in DFSP. The
patient received radiotherapy with a total dose of 4,500 cGy.

Case 5 was the youngest patient (33 years) in the group of  6) received only surgical wide excision.

patients with sarcomatous transformation in DFSP. The last
case, case 0, was a patient with fibrosarcomatous transforma-
tion in DFSP, which presented with a rapidly growing mass on
the right chest wall. The remaining 4 patients (cases 1,2, 5 and
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Table IV. Correlation between clinicopathological features and recurrence of DFSP.
DFSP without DFSP with
Characteristics recurrence (n=42) recurrence (n=26) P-value
Age, years® 39.07+£16.86 (3-86) 41.38+14.73 (4-70) 0.566
Gender, n 0.129
Male 17 15
Female 25 11
Tumor size, cm?® 2.82+2.26 (0.2-10) 3.81+2.28 (0.6-9) 0.086
Anatomical location, n 0.061
Head and neck 8 11
Upper extremity 7 2
Lower extremity 12 6
Body 15 5
Genital organ 0 2
Histopathological subtype, n 0.119
Conventional 35 21
Myxoid 1 4
Plaque-like 3 0
Bednar 3 1
First pathological diagnosis, n <0.001
True 42 15
False 0 11
Sarcomatous transformation, n 0.193
No 40 22
Yes 2 4
Surgical margin (n=45) 0.042
Free (=1 cm) 8 3
Not free (<1 cm) 16 18

“Mean =+ standard deviation (range). Significant values (P<0.05) are shown in bold. DFSP, dermatofibrosarcoma protuberans.

The univariate log-rank analysis identified a large tumor
size and an incorrect first pathological diagnosis as significant
parameters associated with sarcomatous transformation in
DFSP. The mean size of the tumor with DFSP and sarcoma-
tous transformation was 5.53 cm (range, 1.5-7.5 cm), which
was significantly larger than the mean size of the tumor in the
DFSP patients without sarcomatous transformation (2.97 cm;
range, 0.2-10 cm) (P=0.008). The false-negative first patho-
logical diagnosis of DFSP also showed significant correlation
with sarcomatous transformation in DFSP (P=0.049). As
shown in Table III, no statistically significant correlation was
found between sarcomatous transformation and age, gender,
anatomical location, histopathological subtype, recurrence
and surgical margin (at 1 cm).

Outcome and recurrence. The patients underwent treatment as
described. In total, 26 cases experienced recurrence. The head
and neck region (11 cases) was the most common anatomical
location for tumor recurrence. The body and extremities
exhibited lower risks of recurrence. As shown in Table IV, no
statistically significant correlation was found between recur-
rent DFSP and age, gender, tumor size, anatomical location,

histopathological subtype and sarcomatous transformation.
Conventional surgery was adopted in limited sites where a
wide excision would have been difficult to perform, including
the head and neck region, and genitalia (n=21), which showed
a significant association with recurrent DFSP (P=0.028).
Furthermore, the incorrect first pathological diagnosis
remained a highly significant prognostic factor of the sarco-
matous transformation and recurrence of DFSP (P=0.049 and
P<0.001, respectively).

Discussion

In the current World Health Organization classification,
DFSP is defined as a superficial, low-grade, locally aggressive
fibroblastic neoplasm (1,2). The present study retrospectively
collected data on DFSP that was uniformly diagnosed based on
the expression of CD34 and vimentin by immunohistochem-
istry in a single medical institution. DFSP is a rare disease
with a favorable prognosis and relatively low mortality (1,2).
In the present study, the patient's ages ranged from 3-86 years.
The anatomical locations that were mostly affected were the
body (n=20), followed by the head and neck (n=19), and the
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lower extremities (n=18). The lower extremities were more
commonly affected than the upper extremities. These findings
are in agreement with the majority of previous studies in the
literature (1-4). The first pathological diagnosis of almost all
tumors was DFSP. The overall sensitivity for the histopatho-
logical diagnosis of DFSP was 83.8%. A total of 11 patients
were diagnosed firstly with other pathologies, including
dermatofibroma in 5 cases, neurofibroma in 4 cases, fibroma-
tosis in 1 case and schwannoma in 1 case. The components of
these tumors are composed of spindle cells, which can mimic
DFSP and its variants, particularly the myxoid histopatho-
logical subtype. Once pathologists re-evaluated the tumor and
additional CD34 immunohistochemical study was performed,
the pathological diagnosis was changed to DFSP.

The immunohistochemical markers identified for DFSP are
CD34 and vimentin (1-4). However, CD34 immunohistochem-
ical positivity is also expressed by other spindle cell tumors,
including solitary fibrous tumors, sclerotic fibroma, superficial
acral fibromyxoma, cellular digital fibroma, dermatofibroma
and nuchal-type fibroma. Additional immunohistochemical
staining of factor XIIIa, stromelysin III, CD44, CD163 and
D2-40 have been found to be positive in dermatofibroma and
negative in DFSP (1-4,6-10). Spindle tumor cells are immu-
nonegative for S100 protein, smooth muscle actin, desmin,
cytokeratin and epithelial membrane antigen (1-4).

Wide excision remains the cornerstone of the treatment of
DFSP (10-12). However, the response from patients remains
poor and locoregional recurrence has been observed during
follow-up (10-12). The natural history of DFSP is low-grade
malignancy, with a 26-60% local recurrence rate attributed to
incomplete excision due to poor circumscription and irregular
boundaries (13). The lesion typically infiltrates well beyond its
grossly visible margin into the surround tissue. Certain studies
have advocated the use of Mohs micrographic surgery with
incremental excision until normal tissue is obtained, as docu-
mented by repeat frozen sections (13). Several studies have
demonstrated a significant correlation between a wide excision
and a low recurrence rate (9,13). In the present study, the recur-
rence of DFSP occurred in 26 cases (38.2%). Locoregional
recurrence after such excision appears to be associated with
anatomical tumor location, adequacy of surgical margin and
a corrected first pathological diagnosis. The main site of
tumor recurrence was mostly the head and neck, which is the
common site of recurrent tumor in this study. We hypothesize
that this may be due to the difficulty of performing a resec-
tion with free surgical margins in this anatomical location.
An adequate surgical margin cannot be completely obtained
in these regions. The periosteum, pericranium and cervical
fascia of the head and neck are the limited anatomical sites
for complete wide surgical excision. In conclusion, the major
factor predicts the recurrence of tumor was inadequate surgical
margin.

An incorrect first pathological diagnosis was significantly
associated with sarcomatous transformation and the recur-
rence of DFSP (P=0.049 and P<0.001, respectively). DFSP is a
distinct tumor entity that often presents a diagnostic challenge.
In the present study, the false-negative pathological diagnoses
included dermatofibroma, neurofibroma, schwannoma and
fibromatosis, which are all benign conditions. Initial misdiag-
nosis led to a delay in treatment, with the tumor producing
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significant local extension and destruction. An incorrect
first pathological diagnosis may lead to a negative morbidity
outcome as serious as failure to treat a missed case of
low-grade sarcoma, DFSP. Successful DFSP treatment begins
with an accurate pathological diagnosis.

Sarcomatous change in DFSP represents a form of tumor
progression, which occurs in 10-15% of DFSP and is associ-
ated with a prognosis worse than ordinary DFSP (1,14-18).
In the present study, sarcomatous transformation occurred in
6/68 (8.8%) of DFSP cases. These sarcomatous transforma-
tions included fibrosarcoma (3/6), followed by MFH (2/6)
and undifferentiated sarcoma (1/6). The factors predicting
sarcomatous transformation in this study were a large tumor
size and an incorrect first pathological diagnosis (P=0.008 and
P=0.049, respectively).

The characteristic cytogenetic features of DFSP are a
supernumerary ring chromosome and a reciprocal chromo-
somal translocation t(17;22)(q22;q13), causing a fusion of the
platelet-derived growth factor f-chain (PDGFB) gene at 22q13
and the collagen type lal (COLIAI) at 17q22 (1). This rear-
rangement results in the constitutive activation of the PDGF as
a consequence of deregulated ligand expression (19). PDGFB
copy number status may become a useful diagnostic marker
since the gene is a potential target of treatment in patients with
DFSP. Imatinib, the target therapy for PDGFB, was adminis-
tered to 1 patient in the present study for 4 months. The patient
experienced disease-free survival for >103 months. Further
molecular study in DFSP patients is warranted and has impor-
tant implications for the study of the pathogenesis of disease.

In conclusion, the present study found that the factors that
predict the sarcomatous transformation of DFSP are a larger
tumor size and an incorrect first pathological diagnosis. The
factors that predict the recurrence of DFSP are an incorrect
first pathological diagnosis and an inadequate surgical margin.
In patients who have the spindle cell tumors arranged in a stori-
form pattern, CD34 immunohistochemical staining provides
the pathological diagnosis of DFSP. However, a combination
of clinicopathological features, immunohistochemistry and, in
specific cases, molecular or cytogenetic testing, is essential for
definitive diagnosis. The exact histopathological categoriza-
tion is important for selecting the appropriate treatment and
for predicting the clinical outcome.
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