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Abstract

Introduction: Dermatofibrosarcoma protuberans (DFSP) is a rare, locally aggressive soft tissue sarcoma characterized by a

low metastatic potential but a high local recurrence rate. It is typically managed with wide surgical excision, with adjuvant

therapies considered in cases of inadequate margins or high-grade variants. Ionizing radiation is known to induce various

malignant skin tumors, but radiation-induced DFSP is exceptionally rare, with only a few documented cases. This case report

presents an unusual instance of radiation-induced DFSP, highlighting the challenges in the diagnosis and management of this

rare complication following radiation therapy. The case underscores the importance of long-term surveillance in patients with a

history of radiation exposure and the need for early recognition of secondary malignancies.

Case Presentation: We reported a patient with an unusual DFSP in the breast, which was confirmed by

immunohistochemistry (IHC). This tumor developed at the margins of the radiotherapy field 6 years after the patient

underwent breast-conserving surgery and radiotherapy for breast cancer. A wide local excision was performed, and since the

surgical margin was 3 cm and negative, the patient did not require radiotherapy. She now remains cancer-free for 4 years after

the operation was completed. While radiotherapy has proven benefits in the treatment of breast cancer, it also carries

undeniable side effects, including an increased risk of secondary cancers such as soft tissue sarcomas. Therefore, it is crucial to

carefully consider the indications for radiotherapy and the volume of treatment administered.

Conclusions: This case highlights the potential for DFSP to arise in patients with a history of breast cancer treated with

radiotherapy. Awareness of this possibility is crucial for timely diagnosis and management. Therefore, precise consideration is

crucial when deciding regarding the adjuvant radiation therapy indications, treatment volume, and radiotherapy method, as

although the likelihood of developing secondary cancer is very low, it is not zero.
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1. Introduction

Breast cancer is the most frequently diagnosed

malignant tumor among women across the globe.

Patients with breast cancer constitute up to 36% of all

oncology patients. In 2022, 2.3 million women were

diagnosed with breast cancer, resulting in 670,000

global mortalities (1).

Adjuvant radiotherapy plays a crucial role in the

management of breast cancer. Following breast-

conserving surgery for infiltrating carcinoma, adjuvant

radiotherapy is typically recommended; however, it may

be safely omitted in certain patients with low-risk

disease based on specific pathological and clinical

criteria. This approach significantly reduces the

likelihood of local recurrence, highlighting the essential

role of adjuvant radiotherapy in effectively controlling
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regional recurrence, thereby contributing to a decrease

in disease-specific mortality (2). Adjuvant radiotherapy

is anticipated to result in an absolute increase in 20-year

survival rates of approximately 2 - 4%, except for women

at particularly low risk for local recurrence (3).

On the other hand, considering the increased

survival of patients with breast cancer in recent decades

due to screening and effective treatments, we are

witnessing long-term complications of treatment (4).

One of the most important long-term side effects of

breast radiotherapy is the occurrence of secondary

cancers. Patients with breast cancer who have

undergone radiotherapy face a slightly elevated but

statistically significant risk of developing second

cancers (5).

In other words, these secondary cancers are very

challenging due to the previous treatment received.

Therefore, it is crucial to consider these effects when

determining the treatment volume and the type of

radiotherapy method.

Dermatofibrosarcoma protuberans (DFSP) is a slow-

growing, locally aggressive fibrous tumor that affects

subcutaneous tissue. It is often found in the proximal

extremities and on the trunk, but its occurrence in the

breast is extremely rare (6). Due to the high local

recurrence rates, surgical excision with wide margins is

recommended. Additionally, the role of adjuvant

radiotherapy remains uncertain. Although it is very

uncommon, distant metastasis can occur (7).

2. Case Presentation

The patient, a 34-year-old woman with no known

family history of cancer, approximately 10 years ago,

noticed a mass in the lower inner quadrant of her right

breast. Following this finding, she was underwent a

biopsy and diagnosed with triple-negative invasive

ductal carcinoma, confirmed by

immunohistochemistry (IHC). Breast conservative

surgery and sentinel lymph node biopsy (SLNB) were

performed. One lymph node was detected that was

disease-free. The patient’s stage was T2N0M0 according

to AJCC -7th (2010) edition. Adjuvant chemotherapy with

a regimen of doxorubicin (60 Mg/m2) and

cyclophosphamide (600 mg/m2) for four cycles,

followed by paclitaxel (80 mg/m2 weekly for 12 weeks)

was administered. The patient subsequently underwent

adjuvant radiotherapy, receiving a total dose of 50 Gy in

25 fractions. Treatment was delivered using a Varian

linear accelerator (Varian Medical Systems, Palo Alto, CA,

USA) operating at 6 MV. Radiotherapy included

supraclavicular and tangential fields, followed by a 10 Gy

boost to the tumor bed. After completing the treatment,

the patient was followed up, and her first visit occurred

one month later. Aside from mild hyperpigmentation in

the radiotherapy field and the surgical scar, there were

no notable findings during the examination.

The patient did not visit the oncology clinic for

follow-up care for 5 years after completing treatment,

until in the 6th year, the patient was referred to this

center with complaints of a mass and erythema at the

site of the previous mass, which she had been

experiencing for about 11 months.

A thorough physical examination revealed a nodule

measuring about 2 × 2 cm in the scar site of previous

surgery. Mammography and ultrasonography were

performed. The ultrasonography examination indicated

a 2.5 × 2.5 cm hypoechoic mass with lobulated margins

and increased skin thickness without any reported

axillary lymphadenopathy.

A core needle biopsy was performed, and

histopathological examination confirmed the diagnosis

of DFSP, characterized by spindle-shaped fibroblasts

arranged in a storiform pattern (Figure 1). The IHC

staining was positive for CD34 and negative for S-100

and desmin.

The patient underwent wide local excision. Given the

patient’s negative imaging studies of the axillary area,

no surgical exploration was performed. The final

pathology also confirmed the diagnosis of DFSP with a

negative 3 cm margin. Considering the negative margin

of 3 cm and the history of previous radiotherapy, the

patient did not receive any adjuvant therapy.

In this case, the patient was monitored closely post-

surgery, with regular follow-ups every three months for

the first two years and biannual checks thereafter.

Imaging with breast and axillary ultrasonography was

performed biannually. No recurrence was noted at the 4-

year follow-up.

https://brieflands.com/articles/ijcm-159886


Kalantari Khandani M et al. Brieflands

Int J Cancer Manag. 2025; 18(1): e159886 3

Figure 1. Histopathological features of dermatofibrosarcoma protuberans (DFSP) of the breast, stained with Hematoxylin and Eosin (H&E)

3. Discussion

Radiation therapy is a well-recognized potential

cause of malignant tumors. The diagnostic criteria for

post-radiation soft tissue sarcoma generally include: (1)

A prior history of radiation exposure; (2) development

of a secondary tumor within the previously irradiated

area; (3) a minimum latency period of two years

between radiation treatment and the onset of the

secondary tumor and (4) evidence that the sarcoma is

histologically different from the original irradiated

tumor. All these criteria were met in the present case,

although establishing this diagnosis can be challenging.

The DFSP accounts for less than 0.1% of all skin

cancers and 6% of soft tissue sarcomas in the United

States (8). In the study conducted by Laskin et al. (9), 53

cases of soft tissue sarcoma were documented after

radiation treatment. The most commonly observed type

was malignant fibrous histiocytoma (68%), followed by

extraskeletal osteosarcoma (13%), fibrosarcoma (11%),

malignant schwannoma (4%), extraskeletal

chondrosarcoma (2%), and angiosarcoma (2%). Notably,

the study did not identify any cases of DFSP, and the

latency period for these 53 cases ranged from 2 to 40

years with a mean duration of 10 years. Additionally,

Chang et al. (10) reported seven instances of post-

radiation sarcoma among 2,868 patients who received

cranial irradiation, which included four cases of

fibrosarcoma and three cases of malignant fibrous

histiocytoma. Only two documented case reports have

described DFSP occurring in previously irradiated areas

(11). Although DFSP is uncommon, it should be

considered in the differential diagnosis of

fibrohistiocytic tumors that develop after radiation

therapy. To better understand the context of DFSP and

soft tissue sarcoma, particularly in field of previous

radiation therapy, we have compiled a summary of

relevant literature in Table 1.

Considering the likelihood of recurrence and the

distinct challenges associated with DFSP in previously

irradiated areas, careful monitoring and consideration

of adjuvant therapies are essential for effective

management. However, due to the rarity of DFSP in

radiation field, further studies should be conduct to

clarify the mechanism and whether radiation therapy

plays a contributory role in its development.

Additionally, research should focus on identifying

optimal treatment strategies for this rare but significant

condition.
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Table 1. Summary of Soft Tissue Sarcomas in Field of Previous Radiotherapy

Studies Type of Sarcoma Location Radiation Dose Latency Period Treatment Outcome

Laskin et al. ( 9) Various (no DFSP) General Variable 2 - 40 years Surgery ± RT Variable

Chang et al. ( 10) Fibrosarcoma, MFH Cranial Variable Not specified Surgery ± RT Variable

Dai et al. ( 12) DFSP (head and Neck) Head and neck 60 Gy Not specified Surgery + RT Good local control

Wang et al. ( 13) DFSP (breast) Breast Not specified Not specified Surgery ± RT No recurrence

References

1. Ibrahim M, Fathalla Z, Fatease AA, Alamri AH, Abdelkader H. Breast

cancer epidemiology, diagnostic barriers, and contemporary trends

in breast nanotheranostics and mechanisms of targeting. Expert

Opin Drug Deliv. 2024;21(12):1735-54. [PubMed ID: 39361257].

https://doi.org/10.1080/17425247.2024.2412823.

2. Hennequin C, Belkacemi Y, Bourgier C, Cowen D, Cutuli B, Fourquet

A, et al. Radiotherapy of breast cancer. Cancer Radiother. 2022;26(1-

2):221-30. [PubMed ID: 34955414].

https://doi.org/10.1016/j.canrad.2021.11.013.

3. Group EBCTC. Favourable and unfavourable effects on long-term

survival of radiotherapy for early breast cancer: an overview of the

randomised trials. Lancet. 2000;355(9217):1757-70.

https://doi.org/10.1016/s0140-6736(00)02263-7.

4. Houghton SC, Hankinson SE. Cancer Progress and Priorities: Breast

Cancer. Cancer Epidemiol Biomarkers Prev. 2021;30(5):822-44. [PubMed

ID: 33947744]. [PubMed Central ID: PMC8104131].

https://doi.org/10.1158/1055-9965.EPI-20-1193.

5. Grantzau T, Mellemkjaer L, Overgaard J. Second primary cancers after

adjuvant radiotherapy in early breast cancer patients: a national

population based study under the Danish Breast Cancer Cooperative

Group (DBCG). Radiother Oncol. 2013;106(1):42-9. [PubMed ID:

23395067]. https://doi.org/10.1016/j.radonc.2013.01.002.

6. Omranipour R, Maghsoudi LH, Alipour S. Dermatofibrosarcoma

protuberance of the skin of the breast: A case study and review of the

literature. Int J Surg Open. 2023;50.

https://doi.org/10.1016/j.ijso.2022.100583.

7. Ozcan TB, Hacihasanoglu E, Nazli MA, Aksoy S, Leblebici C, Talu CK. A

Rare Breast Tumor: Dermatofibrosarcoma Protuberans. J Breast

Health. 2016;12(1):44-6. [PubMed ID: 28331730]. [PubMed Central ID:

PMC5351434]. https://doi.org/10.5152/tjbh.2015.2680.

8. Kransdorf MJ. Benign soft-tissue tumors in a large referral

population: distribution of specific diagnoses by age, sex, and

location. AJR Am J Roentgenol. 1995;164(2):395-402. [PubMed ID:

7839977]. https://doi.org/10.2214/ajr.164.2.7839977.

9. Laskin WB, Silverman TA, Enzinger FM. Postradiation soft tissue

sarcomas. An analysis of 53 cases. Cancer. 1988;62(11):2330-40.

[PubMed ID: 3179948]. https://doi.org/10.1002/1097-

0142(19881201)62:11<2330::aid-cncr2820621113>3.0.co;2-2.

10. Chang SM, Barker FG, Larson DA, Bollen AW, Prados MD. Sarcomas

subsequent to cranial irradiation. Neurosurgery. 1995;36(4):685-90.

[PubMed ID: 7596497]. https://doi.org/10.1227/00006123-199504000-

00007.

11. Argiris A, Dardoufas C, Aroni K. Radiotherapy induced soft tissue

sarcoma: an unusual case of a dermatofibrosarcoma protuberans.

Clin Oncol (R Coll Radiol). 1995;7(1):59-61. [PubMed ID: 7727312].

https://doi.org/10.1016/s0936-6555(05)80641-7.

12. Dai Z, He Y, Zhang X, Tian Z, Zhu G, Ren Z, et al. Head-and-neck

dermatofibrosarcoma protuberans: Survival analysis and Clinically

relevant immunohistochemical indicators. Oral Dis. 2024;30(3):1040-

51. [PubMed ID: 36597156]. https://doi.org/10.1111/odi.14495.

13. Wang Y, Wang Y, Chen R, Tang Z, Liu S. A Rare Malignant Disease,

Dermatofibrosarcoma Protuberans of the Breast: A Retrospective

Analysis and Review of Literature. Biomed Res Int. 2020;2020:8852182.

[PubMed ID: 33224981]. [PubMed Central ID: PMC7671798].

https://doi.org/10.1155/2020/8852182.

https://brieflands.com/articles/ijcm-159886
http://www.ncbi.nlm.nih.gov/pubmed/39361257
https://doi.org/10.1080/17425247.2024.2412823
http://www.ncbi.nlm.nih.gov/pubmed/34955414
https://doi.org/10.1016/j.canrad.2021.11.013
https://doi.org/10.1016/s0140-6736(00)02263-7
http://www.ncbi.nlm.nih.gov/pubmed/33947744
https://www.ncbi.nlm.nih.gov/pmc/PMC8104131
https://doi.org/10.1158/1055-9965.EPI-20-1193
http://www.ncbi.nlm.nih.gov/pubmed/23395067
https://doi.org/10.1016/j.radonc.2013.01.002
https://doi.org/10.1016/j.ijso.2022.100583
http://www.ncbi.nlm.nih.gov/pubmed/28331730
https://www.ncbi.nlm.nih.gov/pmc/PMC5351434
https://doi.org/10.5152/tjbh.2015.2680
http://www.ncbi.nlm.nih.gov/pubmed/7839977
https://doi.org/10.2214/ajr.164.2.7839977
http://www.ncbi.nlm.nih.gov/pubmed/3179948
https://doi.org/10.1002/1097-0142(19881201)62:11%3C2330::aid-cncr2820621113%3E3.0.co;2-2
https://doi.org/10.1002/1097-0142(19881201)62:11%3C2330::aid-cncr2820621113%3E3.0.co;2-2
http://www.ncbi.nlm.nih.gov/pubmed/7596497
https://doi.org/10.1227/00006123-199504000-00007
https://doi.org/10.1227/00006123-199504000-00007
http://www.ncbi.nlm.nih.gov/pubmed/7727312
https://doi.org/10.1016/s0936-6555(05)80641-7
http://www.ncbi.nlm.nih.gov/pubmed/36597156
https://doi.org/10.1111/odi.14495
http://www.ncbi.nlm.nih.gov/pubmed/33224981
https://www.ncbi.nlm.nih.gov/pmc/PMC7671798
https://doi.org/10.1155/2020/8852182

