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D ermatofibrosarcoma protuberans (DFSP) is a rare, low-grade,
soft tissue sarcoma arising in the dermis. It accounts for

0.1% of all cancers and 1% of all soft tissue sarcomas,1 with an
estimated incidence of 0.8 to 4.2 cases per million persons per
year, gradually increasing over time.2,3 Vulva represents an uncom-
mon primary site for this mesenchymal neoplasm, as sarcomas
comprise 1.8% to 3% of all vulvar malignant tumors.4 Presence
of atypia, increased mitotic rates, necroses as well as distinct immu-
nohistochemical patterns delineate fibrosarcomatous transforma-
tion, an intermediate- to high-grade sarcoma that appears in 5% to
15% of cases, with implications concerning tumor prognosis. Cur-
rent treatment modalities have recently changed with the identifica-
tion of t(17;22)(q22;q13) reciprocal translocation, present in most
cases.5 We herein report the second case of metastatic vulvar
fiborsarcomatous DFSP (FS-DFSP) and eventually summarize cur-
rent literature on this specific topic, focusing on the pivotal role of
genetic testing in the correct choice of treatment for patients
experiencing metastatic disease.

CASE PRESENTATION
A 72-year-old postmenopausal woman presented to outpa-

tient clinic for evaluation of worsening chest pain on her right
hemithorax and productive cough during the last 2 months. Her
personal history was significant for breast cancer, multiple venous
thromboembolic events, and radical vulvectomy surgery for twice
locally recurrent FS-DFSP of the vulva. The FS-DFSP initially
presented as a “protuberant” skin lesion on the right labium majus
and was treated with local excision 4 years ago. Histopathological
examination of the resection specimen revealed positive surgical
margins. The lesion recurred in a period of 18 months and wide
local excision (WLE) with negative resection margins followed.
Five months later, after the second local recurrence, radical
vulvectomy surgery was elected. She was an active smoker and
her family history was insignificant.

Her vital signs were within normal limits and her perfor-
mance status according to Eastern Cooperative Oncology Group
scale was 1. Physical examination revealed diffuse expiratory
rhonchi on auscultation of both lungs but no signs of regional re-
currence during examination of the external genitalia. Chest radi-
ography showed bilateral pulmonary nodules and high-resolution
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computed tomography (CT) of the chest that followed exhibited
multiple nodules and masses of varying sizes in both lungs, as
well as enlarged right and left hilar and mediastinal lymph nodes.
Both brain and abdominal CT scans were normal. Blood and urine
investigations were also normal. The patient underwent fine nee-
dle biopsy under CT guidance of the larger mass in the right lower
lobe for the histologic identification of the lesions.

Histopathological examination unveiled diffuse infiltration
of the lung parenchyma by fascicles of spindle cells mutually
intertwined or arranged in a storiform pattern and radially around
vasculature. Immunohistochemical analysis demonstrated tumor
cells that were positive for CD34 and vimentin. Some cells stained
also positively for CD10 antigen. Ki67 showed up to 30% positiv-
ity focally (see Figure 1). The previous findings were suggestive
for lung metastasis of FS-DFSP.

Fluorescence in situ hybridization test that followed on the
tissue obtained by fine needle biopsy was positive for t(17;22)
(q22;q13) fusion gene. Patient did not have any contraindications
to imatinib administration. Oral imatinib was, therefore, initiated
at a dose of 400 mg twice daily. Patient is currently on treatment
exhibiting clinical improvement at 4 weeks. Grade 2 edema of
the lower limbs (10%–30% interlimb discrepancy in volume or
circumference at point of greatest visible difference) as well as
grade 1 diarrhea (increase of <4 stools per day over baseline) ap-
peared during the third week of treatment.

DISCUSSION
Although DFSP has been linked to previous skin trauma, its

cause remains obscure. Recent studies have delineated the pres-
ence of t(17;22)(q22;q13) reciprocal translocation in approxi-
mately nine of ten patients experiencing the disease. Genomic
gains of the fusion COL1A1-PDGFβ gene, microsatellite instabil-
ity, and p53 mutations all compose genomic features commonly
acquired within areas of fibrosarcomatous transformation. Molec-
ular mechanisms implicated in the pathogenesis of t(17;22) nega-
tive DFSP, accounting for 10% of cases, are not yet fully
understood and constitute a field of active investigation.5

Dermatofibrosarcoma protuberans most frequently presents
on the trunk (40%–50%), followed by the proximal extremities
(30%–40%) and the head and neck (10%–15%).5 Vulva repre-
sents an uncommon primary site for this tumor, with less than
50 cases reported in English literature6; Table 1 summarizes all cases
of vulvar FS-DFSP reported until today. Dermatofibrosarcoma
protuberans is more common among blacks. In addition, some
studies indicate a scarce male predominance. Although it has been
recorded in children as well as adults of all ages, it usually appears
in middle age patients.5

Typically, it arises as a pink to red-bluish, tardy growing,
sclerotic plaque-like lesion. Telangiectasias or small satellite nod-
ules may be spotted on the periphery. During its initial latent pe-
riod lasting for months to years, DFSP is confined to the dermis
spreading laterally. Although it rests fixed to the overlying skin,
it remains mobile on palpation because deeper structures are not
yet involved. The subsequent accelerated growth phase is marked
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FIGURE 1. Fibrosarcomatous dermatofibrosarcoma protuberans. Fine needle biopsy of the lung, stains hematoxylin and eosin: Spindle
cells in a storiform pattern, distributed around blood vessels. Ki67, inequally distributed nuclear positivity up to 30%. CD34+, vimentin+,
and CD10+.
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by vertical infiltration and fixation to subcutis and underlying tis-
sues. Peripheral nodules merge to form a bulkier mass with the
classic “protuberant” appearance. Ulceration along with bleeding
serves as late events to the natural history of the disease.
Dermatofibrosarcoma protuberans usually remains asymptom-
atic, ranging from 2 cm in new lesions to more than 30 in slighted
cases. Tumor-related cachexia is rare even in neglected cases.10

The tumor is composed of a monomorphous population of
slender spindle cells displaying minimal cytological atypia and
meager mitotic activity (typically <5 mitoses in 10 high-power
fields), surrounded by a collagenous stroma. It is those cells that
are distributed around blood vessels in the storiform or cartwheel
pattern, characteristic of this low-grade sarcoma. As the tumor pro-
gresses vertically, it penetrates into subcutaneous fat, entrapping
lipocytes into a characteristic “honeycomb” or lace-like pattern.
The presence of a Grenz zone separating the tumor from the over-
lying normal epidermis constitutes another histological feature of
DFSP. Immunohistochemical staining reveals diffuse and intense
positivity for CD34, which is considered a quite sensitive but not
fairly specific marker for DFSP, and vimentin. Apolipoprotein D
is also regarded as a sensitive marker with applications not only
in the diagnosis of DFSP but also in its differential from benign fi-
brous histiocytoma. Fiborsarcomatous DFSP involves areas within
the tumor that have acquired fibrosarcomatous transformation,
representing an intermediate- to high-grade sarcoma. The previ-
ously mentioned regions contain elevated numbers of spindle cells
TABLE 1. Summary of Vulvar FS-DFSP Cases Reported in Literature

Authors Age Location Initial treatment

Hammonds et al.7 58 NA Local excision
Hammonds et al.7 61 Right labium majus Local excision with

positive margins
Hammonds et al.7 44 Left labium majus

plus vulva
“skin tag”

Local excision with
positive margins,
WLE 1 mo later.

Bernárdez et al.8 39 Left labium majus Local excision with
positive margins,
adjuvant radiotherapy

Edelweiss et al.9 76 Right labium majus
plus crural fold mass

WLE with negative
margins

Edelweiss et al.9 44 Left labium majus WLE with negative
margins

Edelweiss et al.9 23 Right labium majus WLE with negative
margins

This case 72 Right labium majus Local excision with
positive margins

FS-DFSP indicates fibrosarcomatous dermatofibrosarcoma protuberans; NA
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that display cytological atypia and higher mitotic rates (>10mitoses
in 10 high-power fields) in comparison with classic DFSP. The ex-
istence of necroses represents yet another discrepancy of the
fibrosarcomatous subtype. CD34 positivity also declines, serving
as a useful hint for its differential.11 In our case, tumor cells stained
positively both for CD34 and vimentin.

Complete surgical resection is the backbone of treatment for
localized disease. Because the main tumor may send out numer-
ous finger-like projections, its actual size can stretch out four
times the clinically involved area. Inability to eradicate the previ-
ously mentioned projections, resulting in residual tumor burden,
causes disease recurrence.10 Historically, conservative margin local
excision practices have led to recurrence rates as high as 60%.12

Radical surgical resection can be accomplished with WLE, in
which surgical margins obtained extend 3 to 5 cm laterally and deep
from the clinically overt lesion, involving the underlying fascia.
Nevertheless, when performed, WLE bears an increased risk of
complications, along with suboptimal cosmetic results. Alterna-
tively, disease-free surgical margins can be obtained by the use of
Mohs micrographic surgery (MMS). Reviewing pooled literature
data revealed six DFSP recurrences in 463 patients treated with
MMS (1.3%, 95% CI = 0.5%–2.8%), versus 288 recurrences in
1394 WLE cases (20.7%, 95% CI = 18.6%–22.9%), resulting in
a 15.9 (95%CI = 7.2–35.5) relative risk of recurrence forWLE sur-
gery, in comparison with resection by MMS.13 Mohs micrographic
surgery is therefore favored, when feasible, as procedure of choice,
Local recurrence Metastasis Follow-up

NA NA NA
One No Right radical hemivulvectomy,

18 mo free of disease
No No 6 mo free of disease

No No 12 mo free of disease

Five Chest wall, hip,
and thigh

Dead of disease

No No 53 mo free of disease

No No 2 mo free of disease

Two Lung Clinical improvement
at 1 mo

, not available; WLE, wide local excision.
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for radical surgical resection of the primary lesion. Sentinel lymph
node biopsy is indicated in FS-DFSP cases.14 Adjuvant radiother-
apy is recommended after initial surgical excisionwith close or pos-
itive margins when repeat surgery cannot be accomplished or in
case of fibrosarcomatous subtype no matter margin positivity.5 Ra-
diation therapy has also been administered as primary therapy in pa-
tients with unresectable disease, especially after local relapse.15

Current National Comprehensive Cancer Network guidelines
recommend imatinib prescription at a dose of 400 mg twice daily,
for patients experiencing metastatic DFSP, tested positive for the
translocation t(17;22). In the neoadjuvant setting, although imatinib
administration is not routine, its use should be considered in border-
line resectable cases, before proceeding to surgery. Patients negative
for t(17;22) translocation, as well as those who develop imatinib re-
sistance, may benefit from sorafenib or sunitinib administration,
both requiring further investigation to confirm matters of efficacy
in such cases. Finally, tumors exhibiting fibrosarcomatous transfor-
mation quickly develop resistance to imatinib and should be even-
tually switched to classic anthracycline-based regimens, given the
aggressive nature of this specific variant.5 In our patient, detection
of t(17;22) translocation by fluorescence in situ hybridization re-
sulted in imatinib prescription.

Dermatofibrosarcoma protuberans has a tendency to regress;
local recurrence rates vary from 20% to 50%, with a median time
to recurrence of 32 months. Surgical margins obtained during the
initial surgical excision have been established as the most impor-
tant risk factor for local relapse, because close (<2 cm) resection
margins exhibit a statistically significant association with higher
rates of recurrence. Fibrosarcomatous transformation, representing
an additional risk factor, has been correlated with recurrence rates
as high as 58%.11 The head and neck are identified as the primary
sites displaying the highest local recurrence rate, because both the
challenging anatomical structures involved and the desired cos-
metic result prevent wide excision procedures. Multiple local re-
lapses, older age (>50 years), along with increased cellularity and
mitotic rates also constitute additional negative prognostic factors.14

Metastasis rarely occurs, recorded in 1% to 5.7% of DFSP cases.16,17

Most common sites involved are the lungs, regional lymph nodes,
and bones.Metastatic spreading ismore frequent in fibrosarcomatous
subtype, appearing in up to 28% of cases.16

CONCLUSIONS
Vulva represents an infrequent primary site for DFSP. Occa-

sionally, fibrosarcomatous transformation occurs posing a thera-
peutic challenge, because of the need of combining disease-free
resection margins in respect to oncologic surgical principles with
maximum preservation of healthy tissue required for optimal cos-
metic results. Furthermore, recent introduction of imatinib in the
treatment algorithm has broadened therapeutic options, particularly
for patients experiencing metastatic disease. Nowadays, efforts
should be directed toward reducing the rates of misdiagnosis, involv-
ing all subspecialties required in the treatment of such patients and
further exploring therapeutic alternatives for t(17;22) negative cases.
© 2017, American Society for Colposcopy and Cervical Pathology
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