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Abstract
Objective: Women with locally advanced breast cancer (LABC) or inoperable local recurrence often suffer from a significantly

reduced quality of life (QOL) due to local tumor-associated pain, bleeding, exulceration, ormalodorous discharge.We aimed to further

investigate the benefit of radiotherapy (RT) for symptom relief while weighing the side-effects. Materials and methods: Patients
who received symptom-oriented RT for palliative therapy of their LABC or local recurrence in the Department of Radiation

Oncology at Heidelberg University Hospital between 2012 and 2021 were recorded. Clinical, pathological, and therapeutic data

were collected and the oncological and symptomatic responses as well as therapy-associated toxicities were analyzed. Results:We

retrospectively identified 26 consecutive women who received palliative RT with a median total dose of 39 Gy or single dose of

3 Gy in 13 fractions due to (impending) exulceration, pain, local hemorrhage, and/or vascular or plexus compression. With a median

follow-up of 6.5months after initiation of RT, overall survival at 6 and 12months was 60.0% and 31.7%, and local control was 75.0% and

47.6%, respectively. Radiation had to be discontinued in 4 patients due to oncological clinical deterioration or death.When completed

as initially planned, symptom improvement was achieved in 95% and WHO level reduction of analgesics in 28.6% of patients. In 36%

(16%) of patients, local RT had already been indicated >3 months (>6 months) before the actual start of RT, but was delayed or not

initiated among others in favor of drug alternatives or systemic therapies. RT-associated toxicities included only low-grade side-effects

(CTCAE I°-II°) with predominantly skin erythema and fatigue even in the context of re-RT.Conclusion: Palliative RT in symptomatic

LABC or locoregional recurrence is an effective treatment option for controlling local symptoms with only mild toxicity. It may thus

improve QOL and should be considered early in palliative patient care management.
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Abbreviations
3D-CRT, three-dimensional conformal radiotherapy; BED, biologically effective dose; CTCAE, Common Terminology Criteria for

ADVERSE events; EQD2, equivalent dose in 2 Gy fractions; ECOG, Eastern Cooperative Oncology Group; Gy, Gray; HER2,

human epidermal growth factor receptor 2; HT, helical radiotherapy; HR, hormone receptor; IARC, International Agency for

Research on Cancer; IBC, inflammatory breast cancer; IORT, intraoperative radiotherapy; IMRT, intensity-modulated

radiotherapy; LABC, locally advanced breast cancer; LC, local control; OS, overall survival; PTV, planning target volume;

QOL, quality of life; RT, radiotherapy; VMAT, volumetric modulated arc therapy.
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Introduction
According to estimates by the International Agency for
Research on Cancer (IARC), breast cancer was responsible
for 24.5% of all annual tumor diseases in women worldwide
in 2020, hence being the most frequent cancer in women.1

Routine screening can lead to an incidence reduction of
advanced-stage breast cancer2 as well as early detection of
locoregional tumor recurrences. Nonetheless, at initial diagno-
sis, around 10% to 30% of patients present with locally
advanced breast cancer (LABC)3,4 and locoregional recurrences
occur in approximately 5% to 15% of patients after standard
treatment with breast-conserving surgery followed by adjuvant
radiotherapy (RT) or even mastectomy.5–8

In LABC or metastatic breast cancer, patients may develop
fungating or ulcerating breast tumors with associated symptoms
including chronic pain, malodourous discharges, bleeding, or
local wound infections.9,10 It has been shown that these symp-
tomatic lesions may lead to physical or psychosocial implica-
tions11 and ultimately impact patients’ quality of life (QOL).

Palliative locoregional therapy comprises surgery, which is
however not always feasible in advanced stages due to expan-
sive tumor infiltration into the surrounding tissue (eg, the tho-
racic wall or the adjacent bones).4,9 In some cases, neither
surgery nor systemic treatment can be performed due to
patients’ unsuitability or refusal. Since shortly following the
discovery of X-rays in 1896, RT has been widely used as a non-
invasive palliative treatment option for local symptom relief,
including relief of pain and cessation of hemorrhage.12–15

Being a treatment option with a limited treatment burden with
regard to side-effects and the short treatment period, palliative
RT has been shown to improve patient’s QOL.16

Surprisingly, there is a paucity of literature describing palliative
RT for ulcerating/fungating breast lesions. More than 700 patients
undergo RT for breast cancer each year at our institution, but less
than 1% of them receive locoregional symptomatic RT. In the
current study, we report our experience of symptom-based pallia-
tive RT for LABC or locoregional recurrence and further investi-
gate the benefit of RT for symptom relief while weighing the risks.

Materials and Methods

Patient Selection
In this retrospective study, we identified all consecutive
patients having received palliative local RT for symptomatic

locally advanced or recurrent breast cancer between 2012
and 2021 at the University Hospital in Heidelberg. The anal-
ysis was approved by the ethical review board (S-535/2021),
and the requirement for written informed consent from each
individual was waived by the appropriate institutional
review board.

Information was obtained from the patients’ medical and RT
records. Data collected included patient demographics, tumor
characteristics, RT parameters, as well as oncological and
symptomatic treatment response. All patient details and person-
ally identifiable information were de-identified. The reporting
of this study conforms to STROBE guidelines.17

Radiotherapy
Treatments of patients were discussed interdisciplinarily by
gynecologists, medical oncologists, radiologists, pathologists,
and radiation oncologists. In all but one patient, RT was admin-
istered using 6MV photons with treatment planning being per-
formed by computed tomography. Radiation techniques included
three-dimensional conformal RT (3D-CRT) or intensity-
modulated radiotherapy (IMRT) encompassing volumetric-
modulated arc therapy (VMAT) and helical radiotherapy (HT).
Due to extensive skin infiltrations, electron irradiation was
applied in 2 patients: 1 patient received treatment administered
by 6MV photons combined with 18 MeV electrons; 1 patient
was treated with 18 MeV electrons only, in this case treatment
planning was performed clinically. As patients were treated symp-
tomatically with palliative intent, target volumes were defined indi-
vidually. The clinical target volume comprised the tumor lesions
as well as the cutaneous infiltration responsible for breast symp-
toms. A planning target volume (PTV) margin of 7 to 10 mm
was added depending on the applied technique.

Biologically effective dose (BED) and equivalent dose in
2Gy fractions (EQD2) were calculated using the following for-
mulae derived from the linear-quadratic model:

BED = n × d 1+ d
α
β

⎛
⎜⎝

⎞
⎟⎠

EQD2 = n × d
d + α

β

2+ α
β
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with n= number of treatment fractions, d= dose per fraction in
Gray (Gy), αβ = dose at which the linear and quadratic compo-

nents of cell kill are equal (Gy). An α
β ratio of 4 Gy was

assumed for breast cancer in our study.18

Follow-up and Statistical Analysis
Overall survival (OS) was calculated in months from the start of
RT until the date of death or censorship. Local control (LC) of
the treated lesion was calculated from the start of RT until the
first diagnosis of recurrent disease or censorship. Treatment
response was assessed by physician observation at follow-up
visits including regular staging according to current guidelines.
Outcomes reported encompassed wound healing, reduction in
mass size, pain control, bleeding cessation, and improvement
of motor function or lymphedema in the case of plexus and
vessel affection.

Common Terminology Criteria for Adverse Events
(CTCAE; version 5.0) were used for the grading of acute and
late toxicity.

OS and LC were analyzed during follow-up period and cal-
culated using the Kaplan-Meier method. Survival curves were
further compared between subgroups in univariate analysis
applying the log-rank test or cox regression, with statistical sig-
nificance set at p < .05. Statistical analyses were performed
using SPSS (version 28.0.1.1; Chicago, Illinois).

Results

Patient Characteristics
A total of 26 consecutive patients were identified and analyzed
in the present study. Patient and tumor characteristics are sum-
marized in Table 1. Median age was 61 years (range 25-83).
The prevalent Eastern Cooperative Oncology Group (ECOG)
score was 1 (52.2%). Median time from initial diagnosis of
breast cancer to the beginning of palliative RT was 33.4
months (range 4.9-353.5). At presentation, 88.0% had distant
metastases. Symptoms requiring palliative RT were (impend-
ing) exulceration (n= 16), pain (n= 9), local bleeding (n= 4),
and/or compression of vessels or plexus (n= 2).

Eleven patients (42.3%) had prior irradiation history, with 1
patient having undergone irradiation to the same site twice
before. Prior RT had been performed as intraoperative radio-
therapy (n= 1) or adjuvant RT (n= 10) with a median BED
of 88.1 Gy (range 66.8-161.2) and EQD2 of 54.4 Gy (range
44.5-106.4). Median time from initial (adjuvant) RT to pallia-
tive RT was 53 months (range 11-360).

Treatment
Depending on the size and extent of the tumor, palliative RT
was delivered by IMRT (65.4%) including VMAT (50.0%)
and HT (15.4%), by 3D-CRT (30.8%) or by using electrons
(3.8%). Median cumulative RT dose was 39 Gy (range 9-54),
delivered in 13 fractions (range 3-26) of 3 Gy (range 1.8-4),

which was at the same time the most prevalent fractionation
scheme (n= 7). Radiation had to be discontinued in 4 patients
due to dehiscence of surgical scar (n= 1), clinical deterioration
(n= 2), or death (n= 1). Among the patients who completed RT
as initially planned, median BED was 68.3 Gy (range
40.0-94.5) and EQD2 was 45.5 Gy (range 26.7-63.0), respec-
tively. PTV volume ranged from 242.4 to 4112.4 cm3 with a
median PTV volume of 1206.8 cm3. Treatment-related param-
eters are summarized in Table 2.

Outcomes and Symptom Relief
Median follow-up was 6.5 months after the beginning of RT.
After 6 and 12 months OS was 60.0% and 31.7% and LC
75.0% and 47.6%, respectively (Figure 1). Median OS was

Table 1. Patient and Tumor Characteristics.

Patient and Tumor Characteristics

Median age 61 years (range 25-83)
ECOG

0 17.4%
1 52.2%
2 17.4%
3 8.7%
4 4.3%

Initial tumor stage
T-stage

T1 26.1%
T2 26.1%
T3 13.0%
T4 34.8%

N-stage
N0 28.0%
N1-3 72.0%

M-stage
M0 37.5%
M1 62.5%

Tumor grade
G1 3.8%
G2 38.5%
G3 57.7%

Receptor status
HR+, HER2- 44.0%
HR+, HER2+ 12.0%
HR−, HER2+ 12.0%
HR−, HER2− 32.0%

Tumor stage at palliative irradiation
Localized 12.0%
Metastatic 88.0%

Systemic treatment before presentation
Endocrine therapy 46.2%
Chemotherapy 76.9%
Anti-HER2 therapy 19.2%
Immunotherapy 15.4%
Other targeted therapy 38.5%
No prior systemic treatment 3.8%

Abbreviations: ECOG, Eastern Cooperative Oncology Group; HR, hormone
receptor; HER2, human epidermal growth factor receptor 2.
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10.9 months and median LC was 7.4 months. OS and LC did
not significantly differ between patients receiving BED≥
68.3 Gy or BED< 68.3 Gy (p= .68 and p= .94, respectively).
Further analysis did not show any significant impact of ana-
lyzed patient characteristics, initial tumor characteristics, or
radiation parameters on LC or OS.

RT led to symptom palliation in 95% of patients. The
absence of symptom palliation in 5% of the patients was not asso-
ciated with a clinically relevant difference in BED compared to the
median BED (68.3 Gy) administrated (maximum difference of
1.5 Gy). One patient needed re-irradiation approximately 10
months after initial analgetic RT due to renewed, intermittently
bleeding local recurrence. A level reduction of analgetics accord-
ing to the WHO analgesic ladder was achieved in 28.6% of
patients. In 36% of patients, local RT had already been indicated
>3 months before the actual start of RT, while 16% of patients pre-
sented with a RT indication as long as 6 months before the initia-
tion of RT. However, RT was delayed or not initiated among
others in favor of drug alternatives. An example of the evolution
of an initially exulcerating LABC after palliative RT with 39 Gy
in 3 Gy per fraction is shown in Figure 2.

Regarding acute toxicities, no high-grade toxicities have
been reported (> CTCAE II°). Treatment-related toxicity com-
prised solely low-grade side-effects (CTCAE I°-II°) with

predominantly erythema and fatigue. Radiation-induced skin
toxicity did not significantly depend on PTV volume. Three
patients (11.3%) underwent simultaneous chemo- or immuno-
therapy with no increased toxicities being reported. Toxicity
was not aggravated in the context of re-irradiation. Late
RT-associated side-effects could not be observed in any patient.

Discussion
Patients referred for palliative treatment due to LABC or
advanced-stage locoregional recurrence are often unsuitable for
surgery or systemic treatment due to, for example, expansive unre-
sectable tumor infiltration or a poor performance score.4,9

Sometimes palliative systemic treatment alone may not adequately
address the desired symptom palliation.19 Furthermore, women
with LABC or inoperable local recurrence often suffer from a sig-
nificantly reduced QOL due to local tumor-associated pain, bleed-
ing, exulceration, or malodorous discharge.9–11

Palliative RT plays an important role in symptom manage-
ment and might become even more required as a response to
the relative aging of the populations.20,21 Still there is surpris-
ingly scarce evidence regarding palliative RT in symptomatic
LABC or locoregional recurrence. In this regard, this single-
center study aimed to characterize palliative RT in symptomatic
LABC or locoregional recurrence at our institution and further
examine the benefits while weighing the risks.

Symptom palliation has been met in 95% of our patient
cohort, with no correlation between BED and symptom relief.
Previously, Vempati et al recommended a dose of >30 Gy in
standard fractionation or equivalent BED for adequate
symptom palliation, since a lower dose did not lead to any
symptom relief. In their cohort, for patients receiving >30 Gy
corresponding to a BED of approximately >44 to 47 Gy,
symptom palliation was achieved in only 69%.22 In our
study, among the patients who completed RT as initially
planned, BED ranged from 52.0 to 94.5 Gy for all but 1
patient. However, this patient still experienced symptom
relief. Similarly, in a cohort of 44 patients, Jacobson et al did
not detect a threshold dose for a clinical benefit from fraction-
ated palliative RT with 100% symptom relief when applying
sufficiently high BEDs ranging from 68 to 79 Gy.4 Choi et al
further reported that 90.9% of patients treated with a BED
ranging from 69.1 to 89.4 Gy for symptomatic incurable inflam-
matory breast cancer (IBC) showed >30% of symptom relief
compared to pre-treatment symptoms.23 In line with the
above studies, single fraction RT with 8 Gy (BED 24 Gy)
applied in patients with a poor performance score and dismal
prognosis is known to be less beneficial in terms of symptom
palliation leading to an increased need for re-irradiation.4

These data together with our findings suggest that palliative
RT can effectively achieve symptom palliation especially when
applied with higher doses.

In patients being treated for painful tumor lesions, palliative
RT led to a level reduction of analgetics according to the WHO
analgesic ladder in 28.6% of patients. Hence analgetic RT may
further reduce potential side-effects of analgetics including

Table 2. Treatment-Related Parameters.

Treatment-Rrelated Parameters

Prior irradiation to target site 42.3%
Median BED of prior RT 88.1 Gy (range

66.8-161.2)
Median EQD2 of prior RT 54.4 Gy (range

44.5-106.4)
Treatment technique of palliative RT
VMAT 50.0%
3D-RT 30.8%
HT 15.4%
Electrons 3.8%

Applied dose of palliative RT (total dose/
dose per fraction)
39 Gy / 3 Gy 26.9%
45 Gy / 3 Gy 23.1%
36 Gy / 3 Gy 11.5%
30 Gy / 3 Gy 7.7%
51 Gy / 3 Gy 7.7%
9 Gy / 3 Gy 3.8%
20 Gy / 4 Gy 3.8%
38 Gy / 2 Gy 3.8%
40.05 Gy / 2.67 Gy 3.8%
46.8 Gy / 1.8 Gy 3.8%
54 Gy / 3 Gy 3.8%

Median PTV volume 1206.8 cm3 (range
242.4-4112.4)

Systemic treatment during RT
Chemotherapy 7.7%
Immunotherapy 3.8%

Abbreviations: RT, radiotherapy; PTV, planning target volume; VMAT,
volumetric modulated arc therapy; 3D-CRT, three-dimensional conformal
radiotherapy; HT, helical radiotherapy; BED, biologically effective dose.
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Figure 1. Kaplan-Meier curves for local control rate (A) and overall survival rate (B).

Figure 2. Exulcerating locally advanced breast carcinoma before (A) and after (B) palliative radiotherapy with 39 Gy in 3 Gy per fraction.
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opioids and may alleviate the burden of polypharmacy. Several
studies have indeed described the benefit of reducing polyphar-
macy especially in patients with limited life expectancies due to
its association with poorer health-related QOL.8,24,25

Palliative treatment was well tolerated. Treatment-related tox-
icity comprised solely low-grade acute side-effects (CTCAE I°-II
°). This is consistent with previous reports.9,22,23 In a study ana-
lyzing symptomatic RT for patients with IBC, the RT field was
shown to be a significant predictor for skin toxicity.23 In our col-
lective, we did not observe a significant correlation between
radiation-induced toxicities and PTV or BED.

In line with previous publications, prior RT to the same site
did not relevantly increase treatment-related toxicities.4,22 This
also applies to 1 patient in our cohort having undergone irradi-
ation to the same site twice before with a cumulative BED of
146.2 Gy. This may partly be due to the relatively long
period between the initial RT and the palliative treatment,
with a median time interval of 53 months between radiation
treatments. Late RT-associated side-effects were not observed
in any patient within the follow-up period, possibly due to the
relatively short follow-up period and the observed limited OS
following RT in our study.

In our series simultaneous chemo- or immunotherapy has
been applied in 3 patients without observing any increased
treatment-related toxicities. Depending on the substance, con-
comitant treatment is generally very carefully considered or
refrained from in order to avoid potentially increased undesir-
able treatment-induced toxicity. Although a local palliative
RT indication had already existed >3 months respective >6
months prior to the start of RT in 36% respective 16% of
patients in our study, RT was delayed or even not initiated
among others in favor of drug alternatives. However, the
benefit of palliative RT depends to a great extent on timing. It
has been previously shown that a significant number of patients
die shortly after receiving palliative RT,26,27 inherently experi-
encing less benefit. Given its effectiveness and high tolerability,
symptomatic RT may be considered earlier depending on the
actual palliative setting to allow durable benefit with minimal
toxicity for patients with an often limited life expectancy.

Indeed, OS after 6 and 12 months was limited with only
60.0% and 31.7%, respectively, consistent with the high
number of patients with distant metastases (88.0%). LC was
47.6% after 12 months with a median LC of 7.4 months,
which is in line with previously reported LC rates.9,28 Other
studies reported a correlation between LC and the applied
dose or the tumor volume.29–31 Although we did observe a
trend between LC and the irradiated tumor volume, this corre-
lation was not significant. Nevertheless, the rather low LC
rates in our study may be due to the relatively large PTVs of
most of the patients with a median volume of 1206.8 cm3.
As we did not detect any correlation between BED and LC,
the relatively small dose level span used in our study might
be not sufficient to confirm such an effect due to the small
patient cohort.

Our study has several limitations such as its retrospective
nature that may impact the findings due to potential

confounding factors or possible methodological issues.
Another limitation arises from the relatively short follow-up,
which is nevertheless mainly a result of the limited survival
of our patients after completion of palliative RT. Furthermore,
the reported results and statistical measurements need to be
evaluated with caution not least due to the small sample size.
This is however inevitable due to the small percentage of
breast cancer patients that are in general referred for sympto-
matic RT (<1%) at our institution, ranging in the same order
of magnitude than those reported from other centers.4

Nevertheless, this study further characterizes and describes
the effectiveness and tolerability of palliative RT in LABC or
locoregional recurrence.

Conclusion
Palliative RT in symptomatic LABC or locoregional recurrence
is an effective treatment option for controlling local symptoms
with only mild toxicity. It may thus improve QOL and should
be considered early in palliative patient care management.
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