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Introduction: Dermatofibrosarcoma protuberans (DFSP) is a rare, slow-growing, and locally aggressive soft tissue tumor with a high
recurrence rate and metastatic potential, even with the proper treatment.

Methods: This was a retrospective (case series) study that took place at King Abdulaziz Medical City, Riyadh, Kingdom of Saudi
Arabia, to determine the outcomes of and appropriate margin excision for DFSP. All patients who were diagnosed with DFSP from
2016 to 2021 were included. The following variables were assessed: demographics, tumor characteristics, management options, and
most importantly, whether patients were managed with an oncology-oriented approach or a non-oncology-oriented approach.
Results: There were a total of seventeen patients with DFSP, four of whom had fibrosarcomatous differentiation (FS-DFSP). The
majority (N = 13, 76.5%) of the patients were females. The lower extremities and back were the most common locations for DFSP,
accounting for 47.1% and 23.5%, respectively. Only two (11.76%) patients had metastatic disease, one of whom had FS-DFSP. The
minimum resection margin was 3 cm, and the maximum was 5 cm. Thirteen (76.47%) patients were managed with an oncology-
oriented approach (Group I), 23% of whom had post-excision positive margins. However, all patients who were managed with a non-
oncology-oriented approach (Group II) had positive margins post-excision. More than three-quarters (76.9%) of group I underwent
wide resection. Split-thickness skin grafting and primary closure were the most commonly used reconstruction methods in groups
I and II, respectively. The mean planned margins in groups I and II were 3.9 cm and 1.7 cm, respectively.

Conclusion: The findings of this study suggest that a planned wide-margin excision with a minimum safe margin of 3—5 cm should be
implemented to reduce the recurrence, metastasis, and need for further surgeries in patients with DFSP.
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Introduction
Dermatofibrosarcoma protuberans (DFSP) is a rare soft tissue tumor that occurs in the dermis, subcutaneous fat, and
occasionally, muscle and fascia. DFSP has a low-moderate rate of metastasis, but it is known for its high recurrence rate
after surgical resection.' More than 90% of DFSP cases are due to a chromosomal translocation t(17;22) that produces
a platelet-derived growth factor beta (PDGF-b)/collagen type 1A1 fusion gene, leading to the constitutive production of
collagen.” Anyone of any age (from birth to the 90s) can be affected by DFSP. However, it is common among adults in
their third and fifth decades.

Although it can arise in any part of the body, DFSP most often affects the trunk, head, neck, and proximal
extremities.” DFSP affects 4.1 people per million each year, and women’s risks are 1.14 times higher than men’s. In
addition, older age, male gender, black race, and anatomic location of the limbs and head, as compared with the trunk, are

. . .2
associated with a poorer prognosis.
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The diagnosis of DFSP requires a tissue biopsy and subsequent histopathology. Surgical excision with wide margins
is considered the treatment of choice for DFSP, and it is usually curative. The surgical margins usually range between 1
and 5 cm, with studies recommending a minimum of 2 cm of surgical margins. Following the resection, many techniques
can be used for wound closure depending on the size and site of tumor, including primary closure, muscle flap, or skin
grafts.*> Other treatment options exist for inoperable cases. For example, radiation therapy might be considered for
patients in whom the tumor cannot be surgically removed, whose postoperative margins are microscopically or
macroscopically positive, or who have had multiple recurrences. Also, it can be used for patients in whom wide-
margin excision would cause significant cosmetic or functional impairment. Following treatment, patients should be
clinically evaluated every six months for at least five years to detect local recurrence, lung metastasis, or lymph node
metastases.”

Fibrosarcomatous dermatofibrosarcoma protuberans (FS-DFSP) represents a rare form of DFSP with an unpredictable
biological behavior and a poor prognosis. Based on a large systematic review, compared to DFSP, FS-DFSP has a 2.2,
5.5, and 6.2 times higher rate of local recurrence, metastasis, and mortality, respectively.®

Although it is well known that surgical excision with wide margins is the gold standard treatment for DFSP, the
appropriate margin is still debatable. In this study, we described the experience of one of the largest hospitals in Saudi
Arabia in diagnosing and managing patients with DFSP and FS-DFSP via an oncology-oriented and a non-oncology-
oriented approaches. In addition, we tried to define an appropriate margin that should be excised to potentially reduce the

risk of recurrence and treatment failure in our population.

Methods
Objective

To determine the outcomes of and define an appropriate margin excision for DFSP and FS-DFSP.

Study Design, Settings, and Subject

This was a retrospective (case series) study that took place in the National Guard Health Affairs (MNG-HA), King
Abdulaziz Medical City (KAMC), Riyadh, Kingdom of Saudi Arabia. KAMC is an academic, government-funded
tertiary hospital that combines clinical care, training, academic research, and state-of-the-art medical technologies. The
study included all patients who were diagnosed with DFSP from 2016 to 2021.

Data Collection

After obtaining the ethical approval, the electronic records of all patients with a diagnosis of dermatofibrosarcoma from
2016 to 2021 were requested. Then, the required variables were collected by screening the patient’s electronic records,
using the KAMC electronic system Best-Care; Seoul, South Korea: ezCaretech Co.

The following variables were collected: Patients’ gender, age, location of the tumor, size of the tumor, the clinical
presentation, biopsy method, margin type, planned margins in cm, pathology margin status as positive or negative, use of
radiation, use of systemic therapy, metastasis, resection method, and oncology (group I) or non-oncology (group II)
approach.

The oncology-oriented approach was defined as a wide local excision, and the non-oncology-oriented approach was
defined as an unplanned excision.

Statistical Analysis

The Statistical Package for the Social Sciences (SPSS) version 22 (Armonk, NY, USA: IBM Corp.) was used for data
analysis. The categorical variables were presented as frequency and percentage, and the numerical variables as mean +
standard deviation.
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Ethical Consideration

The study was approved by the Institutional Review Board of King Abdullah International Medical Research Center,
MNG-HA, Riyadh, Kingdom of Saudi Arabia (RC20/682/R). Informed consent was waived because of the retro-
spective nature of this study. Access to the data was restricted to the researchers. The confidentiality of all patients was
protected, and no names or medical record numbers were used. Privacy and confidentiality were assured, and all the
data, both hard and soft copies, were kept in a secure place within the MNG-HA. This study complies with the
Declaration of Helsinki.

Results
There were a total of seventeen patients with DFSP, four (23.53%) of whom had FS-DFSP. More than three-
quarters (N = 13, 76.5%) of the patients were females. The most common location of DFSP was the lower limbs,
followed by the back, chest or abdomen, and upper limbs, accounting for 47.1%, 23.5%, 17.6%, and 11.8%,
respectively (Figure 1). More than half of the patients (64%) presented as a mass for investigation. Less than half
(N =7, 41%) of the patients had positive margins post unplanned excision, one of whom had FS-DFSP. Only two
(11.76%) patients had metastatic disease, one of whom received systemic therapy (Imatinib), and the other was
planned for systemic therapy but was lost to follow-up for an unknown reason. In both DFSP and FS-DFSP, the
minimum resected margin was 3 cm, and the maximum was 5 cm. A total of five (29.41%) patients needed
radiation therapy; three had it before the resection, one after the resection, and one both before and after the
resection (Table 1). Four patients had a total dose of 50 Gy each, and one patient had a total dose of 66 Gy.
Almost three-quarters (N = 13, 76.4%) of the patients were managed with an oncology-oriented approach (Group I). Only
three (23.1%) patients in group I had post-excision positive margins, whereas all the patients in group II had post-excision
positive margins. Wide resection was done in almost all (N = 12, 92.31%) of the patients in group I; only one patient had an
intralesional resection. Regarding the reconstruction method, more than two-thirds (N = 8, 66.7%) of the patients in group
I had split thickening and skin grafting, with only three (23.1%) and one (7.69%) had primary closure and muscle flap,
respectively. However, in group II, three-quarters (N = 3, 75%) of the patients had primary closure, and only one (25%) had
breast reconstruction (Figure 2). Lastly, the mean planned margin in group I was 3.9 and 1.7 in group II (Table 2).

DFSP location in group | DFSP location in group Il

H Lower limbs ® Back

® Upper limbs Chest/Abdomen M Lowerlimbs mBack M Chest/Abdomen

Figure | Anatomical location of DFSP in patients treated with an oncology-oriented approach and a non-oncology-oriented approach.
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Table | Baseline Characteristics of the Patients

N. Percentage
DFSP-FS 4 23.5%
Gender Male 4 23.5%
Female 13 76.5%
Location Abdomen/chest 3 17.6%
Back 4 23.5%
Upper extremities 2 11.8%
Lower extremities 8 47.1%
Positive pathology margin No 10 58.8%
Yes 7 41.2%
Systemic therapy No 16 94.1%
Yes | 5.9%
Metastasis 2 11.8%
Resection Method Wide excision 10 58.8%
Intralesional 3 17.6%
Tumor bed 4 23.5%
Oncology orientated 13 76.5%
Non-oncology oriented 4 23.5%
Reconstruction method Primary closure 6 37.5%
Breast reconstruction | 6.3%
Split thickness skin grafting 8 50.0%
Muscle flap and skin graft | 6.3%

Discussion

Dermatofibrosarcoma is a rare, slow-growing mesenchymal tumor that is often misdiagnosed. Unfortunately, misdiag-
nosis can lead to many unplanned non-oncological excisions and higher rates of recurrence. Unlike previously published
studies, more than two-thirds of our patients were females.”® Furthermore, most studies found the trunk as the most
common location for DFSP. However, our results showed that almost half of the cases were in the lower limbs.’ 4710 The
tumor size can vary, ranging from 0.2 ¢cm to more than 10 cm, with an average of 2 to 3.5 cm."" In our study, however,
the mean size was 7.4 cm, with the smallest being 2 cm, and the largest being 18.5 cm. Furthermore, the median planned

margin ranges from 2.5 to 3 cm based on the literature, which is almost similar to what we found in our study (4 cm).'?
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Figure 2 Resection and reconstruction methods in patients treated with an oncology-oriented approach and a non-oncology-oriented approach.

For the reconstruction method, the majority of our patients had split-thickness skin grafting. Other studies have reported
random flaps and primary closure as prominent methods.'**'*
We noticed in our comparison between the two groups of approaches that there was a big difference in margins

between the two groups, which could be explained by the fact that most of group II (50%) had an intralesional resection.

Table 2 Comparison Between the Patients Based on the Treatment Approach

Oncology Oriented Non-Oncology Oriented
N. % N. %
Gender Male 4 30.8% 0 0.0%
Female 9 69.2% 4 100.0%
Location Abdomen/chest | 7.7% 2 50.0%
Back 3 23.1% | 25.0%
Upper extremities 2 15.4% 0 0.0%
Lower extremities 7 53.8% | 25.0%
Pathology margin positive 3 23.1% 4 100.0%
Resection method Wide excision 10 76.9% 0 0.0%
Intralesional | 7.7% 2 50.0%
Tumor bed 2 15.4% 2 50.0%
(Continued)
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Table 2 (Continued).

Oncology Oriented Non-Oncology Oriented
N. % N. %
Reconstruction method Primary closure 3 25.0% 3 75.0%
Breast reconstruction 0 0.0% [ 25.0%
Split thickening and skin grafting 8 66.7% 0 0.0%
Muscle flap and skin graft | 8.3% 0 0.0%

The wide resection in group I led to fewer positive pathology margins (23%) in comparison to group II, which had 100%
positive pathology margins. Furthermore, patients who had positive margins after wide local excision with large tumors
(>5 cm), or patients with positive margins after unplanned excision were candidates for radiation therapy. Moreover,
there was a clear variation in the reconstruction methods between the two groups. The majority of group I underwent
reconstruction with split thickening skin graft, which is usually used when the resection results in a significant skin
defect, whereas the majority of group II underwent primary closure. This variation can be understood in the sense that
patients who had an unplanned excision at first will likely undergo further surgeries, have a bigger safe margin, and likely
need more extensive reconstructive surgeries. Furthermore, in cases involving extensive excision and large defects,
surgeons may need to consider alternative reconstructive options, such as a myocutaneous flap. For example, a case of
53-year-old woman with a recurrent DFSP of the clavicular area underwent extensive excision encompassing the external
cortical bone of the left clavicle. For the reconstruction used, a pedicled Latissimus Dorsi myocutaneous flap was used in
order to overcome the nerve and vessels lost, and to fill the subcutaneous tissue and fascia lost after the excision.' In
addition, anterolateral thigh perforator free flap was used in the case of 21-year-old man with a history of slowly growing
subcutaneous lesion of the left preauricular area over the course of seven months. Superior left thyroid artery and vein
were used as recipient vessels, and the external jugular vein was used to receive the second vein anastomosis.
Anterolateral thigh perforator flap not only can reconstruct the soft tissue but it is also a hair bearing and malleable
flap which color also matches the area.'®

The term “unplanned excision” is described as a tumor resection without aiming to achieve a wide surgical margin or
tumor-free margin. Unplanned excision carries more disadvantages than advantages. It influences many perspectives,
which include but are not limited to patients, metastasis, reconstruction methods, and morbidity and mortality.'”

All cases of DFSP should be managed by an oncology team to avoid complications such as recurrence, reoperation,
and the use of chemotherapy and radiotherapy. In terms of limitations, our study was limited by the low number of cases
and the retrospective design. Many factors, such as missed diagnosis cases and tumor recurrence, contributed to the lack
of further statistical analysis. A larger study with a higher sample size is needed to come up with solid and reliable
recommendations for treating DFSP and mitigating its risk of recurrence and/or metastasis.

Conclusion

DFSP is a slow-growing tumor that has a high recurrence rate and metastatic potential, if not treated properly. It seems that
DFSP is best handled by an oncology team with a wide-margin excision after staging a workup to mitigate its complications
and improve its outcomes. Also, the study suggests targeting a minimum safe margin of 3—5 cm. Moreover, the study revealed
that lower extremities were the most common location, wide resection was the most frequent resection method used, and split-
thickness skin grafting was the most commonly used reconstruction technique. Unplanned excision should be avoided as it
increases the need for further surgeries, recurrence, and metastasis, and worsens survival and limb function.

Institutional Review Board
The study was approved by the Institutional Review Board of King Abdullah International Medical Research Center,
MNG-HA, Riyadh, Kingdom of Saudi Arabia (Study Number: RC20/682/R).
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Data Sharing Statement

The data that support the findings of this study are available on request from the corresponding author.
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