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ABSTRACT

Background: Dermatofibrosarcoma Protuberans (DFSP) is a rare, locally
aggressive superficial soft tissue tumor that can occur in many parts of the body.
Surgical resection with a wide margin of safety is the main treatment modality of
this rare tumor of the breast. According to the postoperative pathology report, the
patient can be followed up or adjuvant radiotherapy (RT) can be added.

Case presentation: A 22-year-old woman presented with a mass filling the lower
inner quadrant of her right breast. Tru-cut biopsy revealed a mesenchymal tumor,
but excision was recommended for definitive diagnosis. A right breast
quadrantectomy was performed. The result came as DFSP. Tumor diameter was
10x9x6.5cm and the tumor was positive in most of the surgical margins. The patient
underwent re-resection and a residual tumor with a diameter of 0.2cm was detected
at a distance of 3.3cm from the surgical margin. Although the surgical margins were
negative, the distance of the posterior surgical margin, in particular, could not be
assured. Because of the uncertainty of surgical margins, 60 Gy RT was planned.

Conclusion: The localization of DFSP in the breast is extremely rare and surgery
is the primary treatment. RT should be added as an adjuvant when safe surgical
margins cannot be obtained.

Copyright © 2021. This is an open-access article distributed under the terms of the Creative Commons Attribution-Non-Commercial 4.0 International License which permits copy
and redistribution of the material in any medium or format or adapt, remix, transform, and build upon the material for any purpose, except for commercial purposes.

INTRODUCTION

Dermatofibrosarcoma Protuberans (DFSP) is a rare
soft tissue tumor. It may occur in any region, but is
mostly seen in the lower neck, upper chest and
shoulder girdle regions.! The incidence of breast
involvement is very low.? Rare cases of the male breast
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have also been reported.® Most studies have shown that
both sexes are affected equally. It is a low-to-moderate
grade superficial tumor originating mainly from the
dermis. As in other soft tissue tumors, surgical
resection is the primary and only potentially curative
treatment in DFSP. The local recurrence rate varies
between 1.6% and 50% depending on the type of
surgery used.* Extremely low local recurrence rates
were achieved with Mohs surgery with cure results of
up to 98.5%.° Mohs surgery is internationally
recognized as the preferred treatment for DFSP. In the
National Comprehensive Cancer Network (NCCN)
guidelines, Mohs surgery is listed first and wide local
excision with a margin of 2-4cm is recommended.5 ’
Local recurrence usually occurs within three years,
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Figure 1. a) Preoperative appearance. On physical examination, the mass image in the lower inner quadrant of the right
breast, indicated by arrows. b) Postoperative tumor appearance. Tumor diameter was 10x9x6.5 cm.

depending on the status of surgical margins and the
degree of tumor.® Although it is a locally aggressive
tumor, distant metastasis is rarely seen and usually
develops as a result of local recurrence. Adjuvant
radiotherapy (RT) is still controversial. In the case of a
positive surgical margin or macroscopic residue, RT
between 50 and 66 Gy is recommended.® The approach
differs in patients whose surgical margins are negative.
The main reason for this is that DFSP requires wide
local excision. However, the addition of adjuvant RT
to large local excision has been reported to increase
survival.® 10

In this study, we present the methods of
distinguishing a case diagnosed with DFSP from other
similar pathologies and the principles of surgery and
RT in its treatment.

CASE PRESENTATION

A 22-year-old woman presented with a mass filling
the lower inner quadrant of her right breast (Figure 1a).
In breast ultrasonography (USG), an encapsulated,
well-circumscribed, oval-shaped mass measuring
7.5x3cm was detected. On Doppler USG, a hypoechoic
appearance was observed with significant blooding.
MRI examination did not reveal any malignancy. Tru-
cut biopsy revealed a mesenchymal tumor (juvenile
fibroadenoma or phyllodes tumor), but excision was
recommended for definitive diagnosis. A right breast
guadrantectomy was performed. The result came as
DFSP. Tumor diameter was 10x9x6.5cm (Figure 1b).
In the hematoxylin-eosin (H&E) sections, spindle cell
proliferation without capsule, starting from the middle
of the dermis, was observed. Skin appendages were
observed within the spindle neoplasm (Figure 2). In
immunohistochemical studies (IHC), tumor cells

showed diffuse positive staining with vimentin and
CD34, supporting DFSP (Figure 3). Ki 67 proliferation
index was 15%. In order to differentiate this tumor
from other mesenchymal neoplasms, CD31, ALK, H-
Caldesmon, SMA, CD117 and STAT 6 negative were
found (Figure 4). ER, PR, desmin, S100, bcl2,
pankeratin negativity helped to differentiate the tumor
from the metaplastic carcinoma and melanoma (Figure
5). Honey-comb like infiltration of tumor cells into
adipose tissue, preservation of skin appendages, and in
immunohistochemical studies, CD34 positivity, ER,
PR negativity, absence of pankeratin and epithelial
component in any area are helpful in distinguishing the
tumor from phyllodes tumor and supporting DFSP.
Tumor was positive in most of the surgical margins. In
this case, the patient consulted with RT and re-
resection was recommended. The patient underwent
re-resection and a residual tumor with a diameter of
0.2cm was detected. The safe surgical margins were
not assured regarding pathology report after re-
resection. The presence of diffuse fibrocystic changes
and fibroadenoma in the surrounding breast tissue as
well as the tumor in the re-resection material caused
difficulty in determining the tumor margins. The
pathology was reevaluated and the surgical margin was
found to be 3.3cm. The surgeon was also interviewed
and the distance of surgical margins was accepted as
'indeterminate’. In surgical exploration, it was observed
that the posterior surgical margin rested on the chest
wall and the surgical margin could not be 3.3cm at this
distance. The posterior surgical margin was found not
to be more than 1-1.5cm. PET-CT was performed and
several LNs were detected in the right axillary fossa.
There was no metastasis in tru-cut axillary LN biopsy.
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Figure 2. Hematoxylin-eosin (H&E) sections.

a) HEx40. Multi-layered flat epithelial cover at the top, capsule-free spindle cell proliferation (arrow) starting from
the middle of the dermis and proceeding deeper. One of the features of the lesion is the presence of preserved
adnexal structures (asterisk).

b) HEXx100. Picture of tumoral cells infiltrating between the fat cells in the honeycomb style, whose borders cannot
be clearly separated.

¢) HEx100. Tumor tissue, which is composed of spindle cells and does not contain epithelial components, is
observed.

d) HEx200. Close-up view of spindle cells of the tumor.

Adjuvant radiotherapy was considered to reduce the
risk of local recurrence due to the uncertainty of
surgical margins and 60 Gy was planned.

CT was taken for RT planning. The patient was
initially operated on with a preliminary diagnosis of
phyllodes tumor. Therefore, no clips were placed in the
operation. Gross tumor volume (GTV) was contoured
with reference to the incision scar. The recommended
60 Gy was given in two phases. Clinic target volume
(CTV) 50 was formed by giving a 3cm margin to the
GTV and CTV 60 was formed by giving a 2cm margin
to the GTV. Natural barriers and critical organs were
removed from CTV. Planning target volume (PTV) 50
and 60 were determined by a 0.5cm margin for
respiratory movements and set-up errors (Figure 6).
The remaining right breast, left breast, both lungs,
spinal cord, and liver were contoured after the
operation to identify critical organ doses. Intensity-
modulated RT (IMRT) technique was used with a 4-
fields plan. A 0.5cm bolus was used to increase the skin
dose. The dose homogeneity was targeted to be
between 95% and 107% in PTV (Figure 7). Because of

the uncertainty of surgical margins, 60 Gy RT was
planned. On the RT planning, it was determined in
the dose-volume histogram (DVH) where the organs at
risk (OARs) dose limits were not exceeded (Figure 8).
The doses received by OARs were found as follows:
Right breast Dmean 20 Gy, left breast Dmean 1.5 Gy,
heart Dmean 0.53 Gy, right lung (Dmean 1.7 Gy, V10
3.17%, and V20 1.7%), liver Dmean 7.48 Gy, and
spinal cord Dmax 1.28 Gy.

Our patient has come to the controls regularly after
the treatment. No pathology was found in the breast
MRI taken at the last visit, and follow-up continues in
the 24th month without the disease.

DISCUSSION

Treatment of DFSP requires a multidisciplinary
approach. Radiological examinations are of great
importance in the diagnosis stage. Ultrasonography
and mammography are important tools for
differentiating DFSP from primary breast lesion.!!
MRI may help define the depth of infiltration of the
tumor.’? The necessary surgical operation should be
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performed with wide safety limits as described in the
literatire.> ® ° 10 13 In case of insufficient surgical
margins or residues, re-resection should be performed
if the anatomical region makes it possible.® ¢ There

Figure 3. Stain
b) CD34 (x40).
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are studies in the literature where 60 Gy RT was
applied despite negative margin.** > After wound
healing, RT should be applied if it is considered.°
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Figure 4. Staining used to distinguish it from other mesenchymal neoplasms.
a) CD31x40. While positive staining was observed in the vessel walls (short arrow) with CD31, negative

staining (long arrow) was obtained in tumor cells.

b) SMAX40. While positive staining was observed in the vessel walls (short arrow) with SMA, negative
staining (long arrow) was obtained in tumor cells.

c) H-Caldesmonx40. While positive staining was observed in the vessel walls (short arrow) with H-caldesmon,
negative staining (long arrow) was obtained in tumor cells.

d) Cd117x40. Negative staining was obtained in tumor cells with CD117.
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Figure 5. Staining used to distinguish it from the metaplastic carcinoma and melanoma.
a) ERx40. While positive staining was observed in several glandular epithelium trapped in the lesion periphery

with estrogen (short arrow), negative staining (long arrow) was obtained in tumor cells.

b) PRx40. Negative staining was obtained in tumor cells with progesterone.

c) Desminx40. Negative staining was achieved in tumor cells with Desmin.

d) S100x40. While positive staining was observed in several adiposides stuck with S100 (short arrow), negative
staining (long arrow) was obtained in tumor cells.

e) Bcl2x40. Negative staining was achieved in tumor cells with Bcl2.

f) Pankeratinx40. Negative staining was obtained in tumor cells with pankeratin.

Fig. 6. Two-dimensional view of CTVso.s0 and PTVso.60.
For the PTV 50-60, CTV 50-60 is given a 0.5 cm safety margin.
CTV: Clinic target volume, PTV: Planning target volume.
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Figure 7. PTV dose distribution.
The dose homogeneity was targeted to be between 95% and 107% in PTV.
GTV: Gross tumor volume (tumor bed), CTV: Clinic target volume, PTV: Planning target volume.

Fig. 8. Dose-volume histogram and V10 right lung volume. The gr
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aph shows the curves of PTV 60 and OARs. In addition, the

volume of the right lung receiving 10 Gy dose was marked on the curve (3,17%). Of the unmarked curves, the turquoise-colored
curve shows the left lung, the orange-colored curve shows the heart, the dark green-colored curve shows the total lung.

Research has been done on DFSP located in
different parts of the body. In the study of Zhou et al.,
80 DFSP patients were evaluated retrospectively.’
The rate of local recurrence was significantly lower in
patients who underwent wide local excision (>3cm)
than the local excision (less than 3cm) group. In
addition, no recurrence was observed in 10 patients
who underwent Mohs surgery. In a retrospective
study of 14 patients by Chanet al., all patients
underwent extensive local excision with a 3 cm safety
margin and then all patients received adjuvant RT
(45-50 Gy) after wound healing.’® After a mean
follow-up of 30 months (18-68 months), no

recurrence was observed. This study demonstrates
that the addition of RT to wide local excision has the
effect of reducing local recurrence. Castleet al. in a
study of 53 patients, patients underwent surgery
followed by RT. Seven patients were treated with
preoperative RT (50-50.4 Gy) and 46 patients with
postoperative RT (60-66 Gy). Of the 46 patients
receiving postoperative radiation, 3 had gross disease,
14 positive margins, 26 negative margins, and 3
uncertain margin status. Five-year and 10-year overall
survival (OS) was 98%, while disease-free survival
(DFS) was 98% and 93%, respectively. They
concluded that DFSP is a disease with excellent local
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control after conservative surgery and RT. They also
emphasized that adjuvant RT should be considered
when it causes significant morbidity for patients with
large or recurrent tumors or for interventions at large
surgical margins.*

Breast localized DFSP studies are much rarer.
When PubMed is scanned, approximately 60 studies
are published and almost all of them are case-based
studies. Yihua Wang et al. studied 6 patients
diagnosed with DFSP located in the breast. Five of the
patients were women. Wide local excision was
performed in 5 patients and mastectomy was
performed in 1 patient. Tumor diameters in all
patients ranged from 1-3cm. The patients were
operated on with a margin of 2-4cm and postoperative
RT was applied to 2 patients.!” In the case presented
by Salim Al-Rahbi et al., firstly, an excisional biopsy
was performed and wide local excision was
performed after positive surgical margins. Although
negative  surgical ~margins were obtained,
postoperative RT was applied to the case.’® In a case
report by Amr Muhammed et al., DFSP located in the
lower quadrant of the right breast was operated on
with wide local excision, but the margin of safety
remained less than 1.5 cm. Therefore, postoperative
60 Gy RT was applied to the patient. CTV was created
by giving a 3 cm margin to the tumor bed, and PTV
was created by giving a 1 cm margin to the CTV.°

Although the cases of DFSP in the breast are
limited, the first priority issue is the removal of the
tumor with wide local excision, as understood from
the published cases. Although different information
has been presented, surgical margins of 2-4cm should
be obtained. Adjuvant RT should be administered
according to adverse risk factors that will reduce local
control, such as tumor diameter Ki67 value, and
positive or near surgical margins after surgery. In fact,
Chen et al., reported that adjuvant RT should be
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