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ABSTRACT

Objectives: To conduct a descriptive 
clinicopathological and demographic analysis of 
dermatofibrosarcoma protuberans among Saudi 
patients attending a tertiary care center in the eastern 
province of Saudi Arabia.

Methods: This retrospective, single-center study 
reviewed the medical records and pathology reports 
of Saudi patients attending a tertiary center (Johns 
Hopkins Aramco Health Care) in Dhahran, Saudi 
Arabia from 1995 to 2019 to identify all cases of 
dermatofibrosarcoma protuberans. Demographic and 
phenotypic data were also analyzed.

Results: Thirty-five Saudi patients were identified as 
having dermatofibrosarcoma protuberans. Females 
constituted 68.6% of patients. The trunk was the 
most common site of involvement (54.3%), followed 
by the lower extremities (34.3%), upper extremities 
(8.6%), and head and neck (2.9%). The mean tumor 
size was 2.9 cm (standard deviation: ±2.0). There was 
only one case of distant metastasis of fibrosarcomatous 
dermatofibrosarcoma protuberans.

Conclusions: Dermatofibrosarcoma protuberans 
was not frequently encountered in Saudi patients in 
a tertiary center that treats approximately 187,668 
patients. Dermatofibrosarcoma protuberans disease 
patterns and demographic data were similar to those 
reported worldwide. Further studies are required to 
characterize dermatofibrosarcoma protuberans in the 
Saudi population.
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Dermatofibrosarcoma protuberans (DFSP) is 
categorized as a “fibroblastic/myofibroblastic 

tumor of intermediate malignancy (rarely 
metastasizing)” in the classification of soft tissue 
tumors by the World Health Organization in 2013.1 
The annual incidence rate of DFSP is 0.8-4.1 cases 

per million persons.2,3 It is a superficial mesenchymal 
neoplasm of fibroblastic origin. Dermatofibrosarcoma 
protuberans usually develops at 30-40 years and 
often follows a long course of more than 10-15 years. 
Dermatofibrosarcoma protuberans lesions have been 
described in children and are uncommon in the elderly, 
and congenital lesions have also been reported. The 
female or male predominance of this tumor remains 
controversial. The tumor is slow-growing and has a 
high tendency for local recurrence (20-50%); however, 
it rarely metastasizes to other sites in the body via the 
lymph or blood. Dermatofibrosarcoma protuberans is 
an aggressive tumor with a tendency for local invasion 
and recurrence, particularly in the head and neck region 
(50-75%).4,5 Histologically, this neoplasm shows a 
distinctive, dense spindle cell proliferation of uniform 
bland-looking cells that are arranged in a storiform 
or cartwheel-like growth pattern in the dermis, which 
also shows diffuse infiltration of subcutaneous fat. 
Immunohistochemistry shows that CD34 is the 
hallmark of DFSP, with P53 protein positivity observed 
during fibrosarcomatous transformation. In most cases, 
cytogenetic studies can identify a supernumerary ring 
chromosome. The t (17;22) (q22; q13) gene undergoes 
translation, which leads to the fusion of the COL1A1 
and PDGFB genes. 

Virtually all DFSP cases contain fusion genes, with 
COL1A1-PDGFB being the most common. Less 
common fusions include COL1A2-PDGFB, COL6A3-
PDGFD, and EMILIN2-PDGFD.6,7 

After reviewing the literature on DFSP from 
several countries, we concluded that there is a lack of 
articles describing the epidemiological data and clinical 
characteristics of DFSP in Saudi Arabia. To address this 
knowledge gap, we aimed to describe the clinical and 
histological characteristics of DFSP and investigate its 
prevalence among Saudi patients. 

Methods. This record-based single-center 
retrospective study included surgical pathology reports 
from January 1995 to December 2019 of cases with a 
confirmed diagnosis of DFSP at Johns Hopkins Aramco 
Healthcare, Dhahran, Saudi Arabia. We applied a 
combination of free text search and institutional code 
for malignancy. The Institutional Review Board of the 
medical center, from reviewed and approved our study 
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protocol. The study design followed the principles of the 
Declaration of Helsinki. The requirement for informed 
consent was waived by the Institutional Review Board. 
Data were collected from a tertiary care center in the 
eastern province of Saudi Arabia that exclusively treats 
Saudi Aramco’s employees and families along with the 
hospital’s employees and their families. The children 
of employees are not eligible for treatment if their 
parents retire, after age the age of 20 years for the male 
dependents, or after marriage for female dependents. 
Some executive employees maintain their eligibility even 
after retirement. All patients with an eligible treatment 
status were reviewed and non-Saudi patients were 
excluded. Data were collected from the medical records 
of 35 Saudi patients diagnosed with DFSP. Reports 
were manually reviewed, and the following parameters 
were extracted: date of biopsy and re-excision, medical 
record number, age, gender, nationality, pathological 
diagnosis, histopathological stains, anatomic location, 
and preoperative lesion size. Medical records were 
reviewed to obtain the preoperative diagnosis, treatment 
plan, adjunctive chemotherapy or radiation therapy, and 
evidence of recurrence or metastasis. The survival rate 
was obtained by the national identification numbers of 
patients, through communication between the hospital 
admission office and Saudi Civil Affairs. 

Statistical analysis. A computerized search was 
exported to Microsoft Excel and used for the analysis. 
Data entry and analysis were performed using SPSS 
for Windows, version 24.0 (IBM Corp., Armonk, NY, 
USA). Categorical data are presented as frequencies and 
percentages, and numerical data are presented as mean 
± SD. 

Results. During the 24-year period, the total 
population treated at the institute was 187,668. Of 
these, 35 Saudi patients were diagnosed with DFSP. 
The mean age of patients diagnosed with DFSP 
was 37.9 years SD (±15.4) with females comprising 
68.6% of the patients. The demographic and clinical 
characteristics of the patients are summarized in Table 1. 

Twenty-nine lesions had the typical histopathological 
pattern of DFSP. Three lesions showed giant cell 
fibroblastoma transformation, one lesion was a 
pigmented variation of DFSP, one had extensive myxoid 
changes, and one had fibrosarcomatous changes. Over 
the years, multiple histopathological stains have been 
used. Twenty-one patients had CD34 positive tumors 
while 13 tumors were S100 positive. Seven tumors 
were negative for vimentin and actin, 2 tumors were 
desmin-negative, one tumor was CD117 negative, 2 
tumors were CD68 positive, and 2 tumors were CD68 
negative. All patients underwent wide local excision 

with tumor-free margins (2 patients received treatment 
at another center). Thirty patients (85.7%) had clear 
histopathological margins after the first excision. One 
patient underwent re-excision because of positive 
resection margins. One tumor was less than 0.1 cm 
of the lateral margin. We were unable to find excision 
details in 3 patients. One patient received radiation 
after re-excision. 

Twelve patients had no recurrence for up to 5 
years, while 4 patients had no recurrence for 6 to 
years and 6 patients had no recurrence for more than 
11 years. Recurrence records were not available for 12 
patients. Twenty one of 35 patients had no metastasis 
while records on metastasis were not available for 13 
patients. There was one case of fibrosarcomatous DFSP 
in a 37-year-old man who exhibited lung metastasis 
without local recurrence less than a year after his tumor 
had been excised with clear margins, which was treated 
with imatinib mesylate prior to metastasis resection for 
3 months; the patient then underwent lobectomy of 
the left lower lung. Figure 1 depicts a chest computed 
tomography scan of the metastatic lesion. All 35 patients 
diagnosed since 1995 were alive as of February 2021.

Discussion. According to a Saudi report on cancer 
incidence in 2015, skin cancer (excluding lip and 
melanoma) ranks 44th among all cancers. It is unclear 
whether this report classified DFSP as skin cancer or 
soft tissue sarcoma, which is the 47th most common 
cancer among the Saudi population.8 In a retrospective 
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Table 1 - Characteristics of dermatofibrosarcoma protuberans 
among Saudis at a tertiary care center in eastern Saudi 
Arabia.

Characteristics Gender Chi-square P-value

Male Female

Location
Head and neck 0 1 (100) 3.66 0.30
Lower extremity 2 (16.7) 10 (83.3)
Trunk 7 (36.8) 12 (63.2)
Upper extremity 2 (66.7) 1 (33.3)

Pre-operative size
<2.00 cm 4 (26.7) 11 (73.3) 1.58 0.45
2.00-3.00 cm 2 (28.6) 5 (71.4)
>3.00 cm 5 (50.0) 5 (50.0)

Age at diagnosis (years)
Less than 18 2 (40.0) 3 (60.0) 0.22 0.89
19-40 5 (31.3) 11 (68.8)
41 and above 4 (28.6) 10 (71.4)
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study performed at our center between 1994 and 
2014, we observed that DFSP was the sixth most 
common cutaneous malignancy among Saudi patients; 
basal cell carcinoma was the most common, followed 
by squamous cell carcinoma, mycosis fungoides, 
malignant melanoma, and Kaposi’s sarcoma.9 Several 
studies on skin cancer conducted in different regions 
of Saudi Arabia have mentioned DFSP; these data are 
summarized in Table 2.9-14

The clinico-demographic data of DFSP among 
Saudis have not been specifically discussed in the 
literature. Kreicher et al3 studied the largest cohort of 

Figure 1 - PChest computed tomography showing a soft tissue mass (5 x 3.5 x 2.4 cm) that 
is attached to from the left side of the pericardium/left hemidiaphragm on the left 
lower lobe of the lung.

Table 2 - Published data on DFSP in several regions in Saudi Arabia.

Authors Number of cases per 
total skin cancer cases 

Mean age of 
DFSP patients

Male/
Female 

Region Study duration Study population 

Al-Maghrabi et al10 3/107 Not recorded 1/2 Baha 1990–2003 Not specified 
Alwunais et al14 5/27 Not recorded Dammam 2008–2014 Not specified 
Hafez et al13 1/100 Not recorded 1/0 Southwest 2012–2016 Saudi (94%) 

and Non-Saudi 
Mufti12 6/106 40.6 2/4 West 2000–2010 Saudi 
Albasri et al11 12 /202 

Chest 
32.2 8/4 Al-Madina 

Al-Munawara
2006–2017 Saudi 

Al-Dawsari et al9 11/204 40 5/6 Dhahran 1994–2014 Saudi

DSFP; dermatofibrosarcoma protuberans

7,250 DFSP cases in the United States between 2000 
and 2010. The overall incidence was 4.1/million person-
years. The incidence among women was 1.14 times 
higher than that among men, and the most susceptible 
age group was 20-39 (42%) years. The trunk was the 
most common anatomical site, except in elderly men. 
Of all cases, 41.7% presented on the trunk, 21.2% on 
the upper limb, 20.8% on the lower limb, and 12.9% on 
the head. The 10-year relative survival rate was 99.1%. 

Study limitations. This study is a retrospective design 
and lack of specific details on the precise size of the 
resected margins. We also could not follow-up all our 
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patients for prolonged periods because our institution 
only found certain patients eligible for treatment. The 
study is a descriptive in a closed healthcare system and 
cannot represent the Saudi population. We recommend 
large-scale, multi-center studies on DFSP in the future 
that will remove possible selection bias and help 
characterize the behavior of DFSP further in the Saudi 
population. 

In conclusion, dermatofibrosarcoma protuberans 
is uncommon in the Saudi population, and shows 
a pattern of disease that is similar to what has been 
reported worldwide in other populations. Local excision 
remains the mainstay for the treatment of DFSP, with 
Imatinib Mesylate at doses of 400 to 800 mg orally 
daily and radiotherapy considered in certain patients at 
an advanced stage of the disease. 
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