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Abstract

Introduction: Dermatofibrosarcoma protuberans (DFSP) originated as keloid sarcoma, gaining
its current designation in 1925. DFSP exhibits slow growth, categorizing it as a low- to
intermediate-grade malignant sarcoma. Initially presenting as a small, firm, irregular skin nodule,
it undergoes sudden, rapid growth, forming a prominent mass. While locally aggressive, distant
metastasis is rare. DFSP affects mainly the torso then proximal extremities. Case Presentation: In
this case study, we described a 57-year-old male individual who presented with a chest midline
swelling that was progressing in size. A punch biopsy showed inconclusive results. Thus, a wide
local excision was carried out along with sending the initial biopsy slides to Mayo Clinic for
second opinion. A diagnosis of DFSP was confirmed, which is an uncommon and locally
aggressive tumor affecting soft tissues. The primary histological diagnosis relies on
immunohistochemical stains, enabling the distinction between DFSP and other fibrous
tumors. Conclusion: Diagnosing DFSP is challenging due to its similarity to other skin le-
sions. A multidisciplinary approach is vital for accurate diagnosis and management.
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Introduction

Dermatofibrosarcoma protuberans (DFSP) was initially identified as keloid sarcoma until
1925 when it was named as DFSP by Hoffman [1]. It occurs in middle-aged men, has a slow
growth rate, and is considered low- to intermediate-grade malignant sarcoma. It starts as a
very small nodular skin lesion that is firm and irregular, varying in color from flesh to reddish
brown. Its size remains stable for many years; however, it then undergoes a very rapid period
of growth, forming a conspicuous mass. Other presentations of DFSP are morphea-like,
atrophic, sclerotic, and violaceous plaque without nodularity that might ulcerate. It is locally
aggressive but rarely metastasize distantly. It is usually found on the torso, then proximal
extremities [2, 3].

Around 90% of DFSP tumors have a translocation of chromosome t(17; 22). The
translocation fuses the collagen gene (COL1A1) with the platelet-derived growth factor
(PDGF) gene. The fibroblast, the cell of origin of this tumor, expresses the fusion gene in the
belief that it codes for collagen. The tissue is often positive for CD34 [4, 5].

Surgical excision is the recommended method of therapy [6]. In addition, chemotherapy
and radiation therapy can be used sometimes. There is clinical evidence that imatinib might be
effective for tumors positive for the t(17; 22) translocation because it inhibits PDGFB [7].

In this paper, we present a case of atypical DFSP that underwent excision and recon-
struction with full-thickness skin graft. The CARE Checklist has been completed by the
authors for this case report, attached as online supplementary material (for all online suppl.
material, see https://doi.org/10.1159/000536062).

Case Presentation

This is a case of a 57-year-old diabetic male patient on insulin, presented with a chest
midline swelling that has been very small and stable in size for the last 25 years. It started to
grow from 1 mm to 7 cm in diameter in the last 10 months. Upon examination: around 6*7 cm
swelling at mid sternum, reaching sternum bone, not fixed but tethered with overlying (Fig. 1).
Very red with a few satellite lesion next to the base, it is partially mobile, not painful with no
fluctuation and signs of infection. CT thorax with contrast showed a 45-mm solid lesion of the
skin of the anterior thoracic wall impressive of malignant neoplasm.

The chest punch biopsy (4 mm) showed: A - Spindle cell proliferation with a few
scattered mast cells in the background. B - Morphological features suggest a neural origin;
however, immunophenotyping is not specific (only weak CD34 expression and possible factor
XlIlla staining focally). C - No overt features of malignancy were seen. Histopathologist
commented that this is a spindle cell proliferation with variable cellularity but without any
overt features of malignancy. However, immunophenotype (despite a wide panel) has been
noncontributory in subtyping this. Therefore, the slides are sent to Mayo Clinic for a second
opinion and a final report.

Mayo Clinic laboratories reported that immunohistochemical stains showed weak
staining for CD34 and negative staining for ERG, estrogen receptor, progesterone receptor,
§100, SOX10, STATS, Glut-1, CDK4, CD117, ALK, HHV8, and CD68. Molecular studies showed
abnormal results indicating rearrangement involving the PDGB gene region. ALK stain shows
high background. These findings are consistent with DFSP. No evidence of fibrous sarcoma is
identified in the biopsy. FISH study for PDGFB (22q13) was positive. Thus, a diagnosis of DFSP
was confirmed.

The patient underwent an operation of wide and deep excision to the level of pectoralis
major muscle facia and periosteum of the sternum (Fig. 2). Coverage was done with
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Fig. 1. a, b Preoperative pictures of the chest DFSP tumor.

full-thickness skin graft from the left groin (Fig. 3). The excised sample pathology report
showed completely excised DFSP lesion with morphological features that are more obviously
atypical with cellular storiform component. In addition, more diffuse and strong CD34 ex-
pression in some blocks/areas were observed. These features are in keeping with a diagnosis
of DFSP on the excised sample as well. The follow-up clinic visits showed a well-taken skin
graft with a clean, dry wound and no signs of infection or hematoma collection (Fig. 4).

Discussion

In this case report, we presented a 57-year-old male patient diagnosed with DFSP, a rare
and locally aggressive soft tissue tumor. The main histologic diagnosis is done through
immunohistochemical stains that allows the differentiation between DFSP and other fibrous
tumors, which are CD34, factor XllIa, stromelysin-3 (ST3), and apolipoprotein D (Apo D) [8].
Our diagnosis was inconclusive by the initial histopathological examination, due to weak
CD34 expression which was challenging and atypical in its features. This has required a
second opinion from Mayo Clinic that confirmed our diagnosis. They have confirmed the
diagnosis with molecular study that showed a positive FISH study for PDGFB (22q13) and
high ALK stain in background. Molecular and cytogenic studies have shown more than 90% of
DFSP are characterized by one of two features. They are either a supernumerary ring
chromosomes derived from chromosomes 17 and 22 or chromosomal translocation t(17; 22)
(q22; q13), which results in the fusion of collagen type 1-alpha 1 (COL1A1 at 17q22) and
platelet-derived growth factor beta (PDGFB at 22q13) genes. The gene fusion places the
PDGFB gene under the control of the COL1A1 promoter [4, 9, 10].

Several cases of chest DFSP have widely variable presentations, and a few of them have
experienced recurrence. However, the majority showed clearance of the tumor in their follow-
ups [11-13].

Surgical excision with clear margins remains the primary treatment modality for DFSP
and is crucial to minimize the risk of recurrence [14, 15]. Mohs micrographic surgery (MMS)
along with wide local excision are the main surgical options. MMS provides histopathological
control while minimizing tissue defects. Therefore, several studies recommended MMS over
wide local excision [16, 17]. On the other hand, MMS is considered a lengthy procedure and
requires specific equipment and staff training. Thus, it might not be available in all clinics or
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Fig. 2. a Intraoperative picture after the lesion excision. b Intraoperative picture after undermining and
minimizing the defect size.

Fig. 3. Intraoperative picture after applying full-
thickness skin graft taken from the groin to cover
the defect.

hospitals. In our case, the patient underwent wide local surgical resection, ensuring complete
removal of the tumor. The surgical margin in DFSP should be assessed at macroscopic
(intraoperative) and microscopic (histology) levels. The European consensus-based guideline
suggests utilizing 3-cm safety margin [18]. However, several variable safety margin cutoffs
have been suggested in the literature [19, 20]. In our case, we opted for a 2-cm safety margin
and the histology results reported clear margins. Adjuvant radiotherapy was not deemed
necessary due to the absence of high-risk features.
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Fig. 4. Eight weeks of postoperative picture after
applying full-thickness skin graft.

Long-term follow-up is essential in DFSP cases due to its potential for local recurrence.
Although rare, distant metastasis has been reported in some cases (2-5%) [21]. Our patient
will be closely monitored for any signs of recurrence or metastasis.

It is worth noting that the diagnosis of DFSP can be challenging, as it may mimic other
benign or malignant skin lesions. Therefore, a multidisciplinary approach involving der-
matologists, pathologists, and oncologists is crucial for accurate diagnosis and optimal
management.

In conclusion, this case report highlights the importance of cytogenic and molecular
studies in early recognition and diagnosis of DFSP which allows an appropriate management
at early stages of this tumor. Surgical excision with clear margins remains the cornerstone of
treatment, while long-term follow-up is necessary to monitor for recurrence or metastasis.
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