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Palliative radiation therapy 
for symptomatic advance breast 
cancer
Galia Jacobson1,2, Orit Kaidar‑Person1,2,3*, Ory Haisraely1,2, Shira Galper1, Tatiana Rabin2,4, 
Ilanit Dromi Shahadi1, Yaacov Richard Lawrence1,2, Zvi Symon1,2 & Merav Akiva Ben‑David2,5

In this study, we evaluated the effectiveness of palliative breast radiation therapy (RT), with single 
fraction RT compared with fractionated RT. Our study showed that both RT fractionation schemas 
provide palliation. Single fraction RT allowed for treatment with minimal interference with systemic 
therapy, whereas fractionated RT provided a more durable palliative response. Due to equivalent 
palliative response, at our institution we have increasingly been providing single fraction RT palliation 
during the COVID‑19 pandemic.

While breast cancer is usually detected at an early stage, between 10 and 30% of patients present with locally 
advanced breast cancer (LABC) and 5–10% have distant metastases at initial  presentation1. About 30% of patients 
with metastatic breast cancer present with a local or locoregional recurrence. Local recurrence may cause severe 
symptoms that impact patients’ quality of life. Whenever possible, locoregional recurrence is usually treated 
aggressively with surgery and/or radiation with or without systemic therapy. However, in cases of very advance 
or metastatic disease it is not always feasible. Advanced breast/chest wall disease present as fungating or ulcerat-
ing breast mass with symptoms of pain, mass effect, bleeding, malodorous discharge or subsequent  infection2.

It has been shown that women with advanced breast disease can suffer from psychologic  distress3 leading to 
depression, embarrassment, fear, shame and social  isolation4. In case of a symptomatic breast tumor, the local 
disease often requires palliative management to control symptoms and improve quality of life (QOL). Therefore, 
treatment should aim to controlling these symptoms, in hope that it will may improve patient’s QOL.

Current guidelines recommend that patients with symptomatic breast tumors, especially for patients with 
systemic disease, should receive systemic therapy rather than therapies directed to their primary  tumor5,6. Most 
clinical trials focus on therapeutic efficacy of systemic therapy in the adjuvant setting and systemic response in 
the metastatic  setting7 and less reported the palliative effect of such treatments in case of symptomatic breast 
 lesions8–10.

Radiation therapy (RT) has an important role in the palliative treatment of ulcerating/fungating breast lesions, 
but to date, there are no prospective studies that have examined clinical outcomes of palliative RT as they relate 
to dose and fractionation.

At our institution we treat over 650 new breast cancer patients per year, approximately one percent of whom 
are referred for palliative RT due to ulcerating or fungating breast lesions.

The purposes of this study are to describe our institutional experience with palliative breast irradiation and 
evaluate the clinical effectiveness of different radiation dose fractionation protocols.

Patients and methods
The study was approved by the Institutional (Sheba Medical Center) Review Board (IRB). Patient consent was 
waived by the IRB due to the retrospective nature of the study. All methods were performed in accordance with 
the relevant guidelines and regulations.

We conducted a retrospective chart review of consecutive breast cancer patients treated with radiation therapy 
at our institution between August 2006 and August 2016.

Data collected included patient demographics, tumor characteristics, treatment, and oncological outcomes. 
Treatment outcomes were assessed by physician observation at follow up visits. Outcomes reported included 
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wound healing, reduction in mass size, pain control and bleeding cessation. Radiation associated acute and late 
toxicities were recorded using the Common Toxicity Criteria Scale CTCEA v4.0311.

Only patients with metastatic breast cancer who had breast lesions with skin invasion or ulceration/mass 
forming who received palliative RT to the breast and had minimum follow up of 2 months following radiation 
therapy were included in this study. Data are presented in descriptive statistics.

Ethical approval. All procedures performed in studies involving human participants were in accordance 
with the ethical standards of the institutional and/or national research committee and with the 1964 Helsinki 
declaration and its later amendments or comparable ethical standards.

Conference presentation. This study was presented at the 2017 ASTRO meeting, San Diego, California.

Results
Of 4220 patients treated with RT for breast cancer during the study period, a total of 53 patients (1.3%) were 
included in the final analysis with a mean follow up of 15 months (range 2–94) after RT.

Mean age was 62 years (range 27–92). All patients had stage IV disease at time of palliative breast RT and 32 
of the patients had metastatic disease at time of breast cancer diagnosis.

Median time from diagnosis of primary breast cancer to delivery of palliative RT was 23 months (range 0–72). 
Nine patients (16.9%) had previous breast RT.

Mean breast tumor size was 6.3 cm (range 2–35 cm, median 6 cm). Nine patients (16.8%) had tumors larger 
than 9 cm.

All patients reported discomfort, 45 patients (84%) reported pain, 23 (43%) had exudative secreting tumor, 
16 (30%) had bleeding associated with an ulcerative wound, and 12 patients (22%) had malodor. 32 patients 
(60%) had two or more symptoms at presentation. Patient and tumor characteristics are presented in Table 1.

Table 1.  Patients and tumor characteristics. a Some patients had more than one symptom.

Parameter n

Patients 53

Age at radiation, mean (year), (range) 62 (27–92)

Histology

IDC 36 (68%)

ILC 3 (5.6%)

Other/unknown 14 (26.4%)

Hormonal status

ER positive 40 (75.4%)

PR positive 15 (28.3%)

HER2 positive 17 (32%)

Triple negative 5 (9%)

Stage at diagnosis

Local 21 (40%)

Metastatic 32 (60%)

Previous adjuvant breast radiation 9 (16.9%)

Time from diagnosis to palliative radiation, median (m), (range) 23 (0–72)

Tumor characteristic

Size

Mean 6.3 cm

< 4 cm 6 (11%)

4–9 cm 31 (58.2%)

> 9 cm 9 (16.9%)

Unknown 7 (13.2%)

Skin involvement 32 (60%)

Symptomsa

Discomfort 53 (100%)

Pain 45 (84%)

Ulceration 26 (49%)

Discharge 23 (43%)

Bleeding 16 (30%)

Malodor 12 (23%)

Chemotherapy during palliative radiation 13 (24%)
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Forty-six patients were treated with photon radiation and seven patients were treated using electrons 
(9–15 meV) to the breast or chest wall. All patients were treated using a 1 cm bolus over the treatment field.

Per our department protocol: 9 patients received 8 Gy in a single fraction, and 44 patients received fraction-
ated regimens. Fractionated regimens included: 45 Gy in 15 fractions, 39 Gy in 13 fractions, and 50 Gy in 25 
fractions.

Single fraction radiation. For the nine patients receiving a single fraction treatment, mean age was 75 years 
and all had poor performance status (ECOG 3–4). Two patient received chest wall RT, and seven received breast 
RT. None of the patients had previous breast RT. The common indications for referring to RT were massive 
bleeding in five patients and severe pain in 4 patients.

Seven patients (78%) experienced a clinical benefit: 3/4 (75%) reported decrease in pain level and reduction 
in narcotics consumption and 4/5 (80%) had no recurrent bleeding. The only reported RT toxicity was grade 1 
dermatitis in all patients.

Treatment outcomes for single fraction and fractionated radiation are presented in Table 2. Four patients 
(44%) required re-irradiation and received another single fraction of 8 Gy, median time to re-irradiation was 
2 months (range 0.5–9 months) after initial RT single fraction. Reasons for re-irradiation were recurrent bleeding 
(in 3 out of 4) or persistent pain (in 1 out of 4). All four patients had clinical benefit with symptomatic improve-
ment after the second fraction.

Fractionated radiation. Forty-four patients received fractionated RT (Fig. 1). Mean age was 61 years. Nine 
patients had previously received adjuvant RT at time of primary diagnosis: 77% previously received a total dose 
of 50 Gy in 25 fractions and 23% received a total dose of 42.4 Gy in 16 fractions. Mean time from primary adju-
vant radiation to palliative radiation was 65 months (23–182). The indications for palliative radiation were pain 
(52%), bleeding (22%), discharge (19%), or a combination of symptoms (7%). Median total dose of palliative 
radiation RT was 39 Gy. Forty-three patients (97%) completed the full prescribed dose.

Table 2.  Single versus fractionated protocol outcome.

Fractionated treatment Single fraction

Clinical benefit 44/44 (100%) 7/9 (77%)

Re-irradiation 8 /44 (18%) 4/9 (44%)

Time to re-irradiation (mean) 16 months 3 months

Figure 1.  A PET-CT scan and clinical evaluation of a patient with locally advanced breast cancer who was 
treated with fractionated radiation for palliation. (A) Pre-radiation therapy, (B) 3 months after radiation therapy.



4

Vol:.(1234567890)

Scientific Reports |         (2021) 11:5282  | https://doi.org/10.1038/s41598-021-84872-9

www.nature.com/scientificreports/

All patients reported a clinical benefit: 10/11 patients (91%) reported bleeding cassation, 14/18 patients 
(78%) reported decrease in wound discharge, 26/36 patients (72%) reported a decrease in pain level and narcotic 
consumption, and 6/8 (75%) reported a decrease in malodor. Of note, all patients with malodorous discharge 
received oral metronidazole before or during RT.

Eight patients (18%) required re-irradiation with a median time to re-irradiation of 13.5 months (range 
1–36 months). All patients eventually had systemic disease progression and forty patients (91%) had further 
systemic therapy, sixteen patients (36%) had stable/complete long-term response, greater than 10 months, in 
their irradiated breast despite systemic progression.

RT toxicity included grade 1–2 dermatitis in 90% of the patients. One patient developed recall dermatitis 
(following treatment with chemotherapy combination of carboplatin-docetaxel 2 weeks following the end of 
radiation), and two patients had grade 3 radiation pneumonitis that resolved after short course of oral steroids.

Discussion
Current guidelines for palliative RT for symptomatic breast tumors suggest several RT fractionation schemas 
based on patient prognosis and performance status. These include a single fraction of 8–10 Gy or 20 Gy in 4–5 
fractions for patients with poor prognosis or poor performance status, and 30 Gy in 10 fractions or 50 Gy in 25 
fractions for patients with average- good prognosis and good performance  status5,10. However, due to the pau-
city of literature on dose fractionation in breast palliation, the optimal radiation dose fractionation for effective 
treatment of fungating breast lesions is unknown. In the current study we report our experience of palliative RT 
for treating fungating or ulcerating breast tumors.

In our series, palliative RT was an effective treatment for pain, discomfort, ulceration, bleeding, and malodor. 
A durable response was seen with either single fraction or multi-fraction RT for most patients. Toxicity was toler-
able, with mostly grade 1–2 normal tissue complications. Prior adjuvant RT to the same breast did not appear to 
impact toxicity and should not be a contraindication for palliative breast re-irradiation. This concurs with the 
report by Vempati et al., describing no excessive side effects in re- irradiation of previously irradiated breasts. 
This is probably due to the long interval between the first (adjuvant) radiation and palliative RT, a median of 
65 months in our  study12.

Vempati et al. observed a dose–response effect in their series: six of the nine patients who received 30 Gy or 
more reported a clinical benefit, whereas none of the four patients who received less than 30 Gy experienced any 
benefit. In our series we did not detect a threshold dose for clinical benefit or the need for re-irradiation. There 
were no differences between patients who received below or above the median dose of 39 Gy (EQD2 46.6 Gy) 
or a dose of 30 Gy (EQD2 34.5 Gy). Other series describe diverse, non-uniform treatment protocols: doses, 
fractionation, ±  hyperthermia13–15. In our cohort, single fraction RT was inferior to fractionated RT in terms 
of clinical benefit and need for re-irradiation. However, those receiving a single fraction were older and had a 
lower performance status and worse prognosis. Single fraction palliative RT may be less clinically effective than 
fractionated RT, but it was still beneficial and may be the optimal treatment for this poorer performance status 
cohort of patients. Single fraction RT has the additional advantage of not requiring a treatment interruption of 
systemic therapy and it often is less of a burden on patients and their families than fractionated therapy due to 
fewer treatment visits. A repeat single RT fraction can be safely be administered as needed.

The benefit of loco-regional treatment to the breast by means of surgery and/or radiation in women with 
metastatic disease is controversial. Some studies have suggested that aggressive local treatment with surgical 
resection or RT in the metastatic setting is associated with improved  survival7,16–18. Le Scodan et al. observed a 
survival improvement with loco-regional treatment, in particular RT, to the breast, among patients with syn-
chronous metastasis. In their study, tumor-stage (T stage) was not associated with improved outcomes and 
there are no details about breast associated  symptoms19. In our patient population, 90% of the patients in the 
fractionated treatment group received systemic therapy following RT, and 36% had long term local control in 
their irradiated breast.

A potential disadvantage of fractionated RT is delay in systemic treatment. While the long-term effects of 
delaying systemic treatment in metastatic disease for a few weeks can be debated, women with symptoms stem-
ming from their primary tumor can receive durable long-term benefit from effective palliative breast RT prior 
to systemic therapy with minimal side effects.

In the single fraction group, all patient received 8 Gy. Higher dose for single fraction RT was reviewed in the 
adjuvant setting in a single institution retrospective cohort, using 16 Gy fraction brachytherapy in elderly low 
risk breast cancer patient, with promising safety  results20.

Future effort can be directed to confirm efficacy and safety of a higher single fraction dose when compared 
with 8 Gy.

Our study has several limitations including its retrospective nature, small sample size, different RT fractiona-
tions and relatively short follow up. We did not use objective measures to assess response and did not take into 
consideration tumor subtype or systemic therapy (number of treatment lines or type of systemic therapy). While 
a definitive conclusion regarding RT fractionation cannot be generated from this study, our experience along 
with the published literature suggest that single fraction RT with 8 Gy can provide good palliation for patients 
with poor prognosis or poor performance status with ulcerative breast lesions. However, fractionated treatment 
with a minimal dose of 26–30 Gy may be required to achieve a more durable and efficacious response. In gen-
eral, our standard regimen for RT palliation is 30 Gy in 10 fractions for patient with good-average performance 
status and 8 Gy for those with poor performance status. Currently, due to the COVID-19 pandemic many RT 
protocols have been changes worldwide, including for breast  cancer21. At time of the COVID-19  pandemic we 
are increasingly using a single 8 Gy fraction even for those with a better performance status and re-evaluate the 
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need for an additional single dose at one-month follow-up21. This allows for adequate palliation, fewer hospital 
visits and the potential for re-treatment as needed.

Conclusions
RT can provide durable palliation, reduce pain and bleeding with minimal and tolerable toxicity, even if given as a 
single RT fraction. However, fractionated therapy provides a more durable response. Prospective studies combin-
ing new systemic treatments with RT are needed to improve palliative care of locally uncontrolled breast cancer.

Received: 3 July 2020; Accepted: 16 February 2021

References
 1. Siegel, R. L., Miller, K. D. & Jemal, A. Cancer statistics, 2016. CA Cancer J. Clin. 66, 7–30 (2016).
 2. Maida, V., Ennis, M., Kuziemsky, C. & Trozzolo, L. Symptoms associated with malignant wounds: a prospective case series. J. Pain 

Symptom Manag. 37, 206–211 (2009).
 3. Kaidar-Person, O. et al. The use of psychological supportive care services and psychotropic drugs in patients with early-stage breast 

cancer: a comparison between two institutions on two continents. Med. Oncol. 34, 144 (2017).
 4. Ben-David, M. Fungating breast lesions in locally advanced breast cancer-physical and psychosocial aspects. J. Pediatr. Hematol. 

Oncol. 32, 80–82 (2010).
 5. Gradishar, W. J. et al. NCCN guidelines insights: breast cancer, version 1.2017. J. Natl. Compr. Cancer Netw. 15, 433–451 (2017).
 6. Lutz, S. T., Jones, J. & Chow, E. Role of radiation therapy in palliative care of the patient with cancer. J. Clin. Oncol. 32, 2913 (2014).
 7. Truong, P. T. Local treatment of the primary tumor in patients presenting with stage IV breast cancer: a first, and what’s up ahead. 

Int. J. Radiat. Oncol. Biol. Phys. 97, 443–446 (2017).
 8. Fairbairn, K. Towards better care for women. Understanding fungating breast lesions. Prof. Nurse Lond. Engl. 9, 204, 206, 208 

passim (1993).
 9. Fairbairn, K. A challenge that requires further research. Management of fungating breast lesions. Prof. Nurse Lond. Engl. 9, 272 

(1994).
 10. Choi, H. S., Jang, H. S., Kang, K. M. & Choi, B.-O. Symptom palliation of hypofractionated radiotherapy for patients with incurable 

inflammatory breast cancer. Radiat. Oncol. 14, 1–6 (2019).
 11. Chen, A. P. et al. Grading dermatologic adverse events of cancer treatments: the common terminology criteria for adverse events 

version 4.0. J. Am. Acad. Dermatol. 67, 1025–1039 (2012).
 12. Vempati, P. et al. Palliation of Ulcerative Breast Lesions with Radiation (American Society of Clinical Oncology, 2015).
 13. Heese, C., Lavagnini, P., Mills, P., Lewis, M. & Markman, M. Superficial hyperthermia plus external beam radiation in the palliation 

of locally progressive chemoradiation-resistant breast cancer. Case Rep. Oncol. 5, 520–523 (2012).
 14. Gao, R. W., Edlund, S. & Yuan, J. Dramatic regression of a fungating breast lesion treated with radiation therapy. Cureus 9, e1360 

(2017).
 15. Quackenbush, K., Amini, A., Fisher, C. M. & Rabinovitch, R. Regression of a fungating tumor after hypofractionated radiation 

therapy in a patient with metastatic breast cancer. Cureus 9, e1417 (2017).
 16. Nguyen, D. H. & Truong, P. T. A debate on locoregional treatment of the primary tumor in patients presenting with stage IV breast 

cancer. Expert Rev. Anticancer Ther. 11, 1913–1922 (2011).
 17. Khan, S. A., Stewart, A. K. & Morrow, M. Does aggressive local therapy improve survival in metastatic breast cancer?. Surgery 132, 

620–627 (2002).
 18. Ly, B. H., Nguyen, N. P., Vinh-Hung, V., Rapiti, E. & Vlastos, G. Loco-regional treatment in metastatic breast cancer patients: is 

there a survival benefit?. Breast Cancer Res. Treat. 119, 537–545 (2010).
 19. Le Scodan, R. et al. Breast cancer with synchronous metastases: survival impact of exclusive locoregional radiotherapy. J. Clin. 

Oncol. 27, 1375–1381 (2009).
 20. Kinj, R. et al. Five-year oncological outcome after a single fraction of accelerated partial breast irradiation in the elderly. Radiat. 

Oncol. 14, 1–6 (2019).
 21. Coles, C. et al. International guidelines on radiation therapy for breast cancer during the COVID-19 pandemic. Clin. Oncol. 32, 

279–281 (2020).

Author contributions
Data collection: G.J., S.G., I.S.; data analysis: G.J., O.H.; manuscript drafting: G.J., O.K.P.; manuscript editing: 
O.K.P., M.B.D., Y.R.L., T.R., J.L., Z.S., S.G.

Competing interests 
The authors declare no competing interests.

Additional information
Correspondence and requests for materials should be addressed to O.K.-P.

Reprints and permissions information is available at www.nature.com/reprints.

Publisher’s note Springer Nature remains neutral with regard to jurisdictional claims in published maps and 
institutional affiliations.

www.nature.com/reprints


6

Vol:.(1234567890)

Scientific Reports |         (2021) 11:5282  | https://doi.org/10.1038/s41598-021-84872-9

www.nature.com/scientificreports/

Open Access  This article is licensed under a Creative Commons Attribution 4.0 International 
License, which permits use, sharing, adaptation, distribution and reproduction in any medium or 

format, as long as you give appropriate credit to the original author(s) and the source, provide a link to the 
Creative Commons licence, and indicate if changes were made. The images or other third party material in this 
article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the 
material. If material is not included in the article’s Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will need to obtain permission directly from 
the copyright holder. To view a copy of this licence, visit http://creat iveco mmons .org/licen ses/by/4.0/.

© The Author(s) 2021

http://creativecommons.org/licenses/by/4.0/

	Palliative radiation therapy for symptomatic advance breast cancer
	Patients and methods
	Ethical approval. 
	Conference presentation. 

	Results
	Single fraction radiation. 
	Fractionated radiation. 

	Discussion
	Conclusions
	References


