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Abstract
Background and purpose Synchronous bilateral breast cancer (SBBC) accounts for 1–3.5% of breast cancer patients. The 
aim of this study was to evaluate dosimetric issues, clinical outcomes, and acute toxicities for SBBC patients receiving 
synchronous bilateral hypofractionated radiotherapy (SBHRT) and to compare them with patients treated with synchronous 
bilateral normofractionated RT schedule (SBNRT).
Materials and methods From April 2016 to March 2020, 39 SBBC patients were referred to our institution. Patients were 
divided according to their prescription dose: Group A: 50 Gy/25fx (fractions), B: 60–64 Gy/25fx, C: 40.05 Gy/15fx; D: 
48 Gy/15fx. Toxicity was evaluated using Common Terminology Criteria for Adverse Events (CTCAE)v.5.0.
Results 34 patients were finally evaluated. Median follow-up was 24 months for NF schedule and 9 months for HF schedule. 
In the HF schedule, no acute side-effects > G2 were observed and no dermatitis was reported in  6th month´s assessments. 
95% of patients have no evidence of disease and only 1 patient presented local relapse in the first mammography after RT. 
No distant failures or deaths were observed. Regarding dosimetric issues, the inter-patient average  Dmean for the heart was: 
Group A: 5.0 Gy (4.6–5.5), Group B: 4.4 Gy (4.1–5.4), Group C: 4.8 Gy (4.5–5.1) and Group D: 5.3 Gy (4.4–5.6). For the 
lungs, the inter-patient average  Dmean was: Group A: 10.8 Gy (9.8–12.2), Group B: 11.5 Gy (11.3–12), Group C: 9.8 Gy 
(9.3–10.5) and Group D: 10.5 Gy (10–11.3).
Conclusions This is the first study reporting the safety, feasibility, and tolerability of 40.05 Gy/15fx over 3 weeks for the 
treatment of SBBC patients. Further study with larger accrual is mandatory.

Keywords Breast cancer · Synchronous bilateral breast cancer · Radiation therapy · Hypofractionated radiotherapy · 
Volumetric modulated arc radiotherapy · Acute toxicity

Introduction

Breast cancer (BC) is the 2nd most common cancer world-
wide and the 1st cause of death from cancer in developed 
countries [1]. In fact, 12.5% of women will develop breast 
cancer during their life [2]. Synchronous bilateral breast can-
cer (SBBC) is defined as two malignant tumors diagnosed 
within an interval of 6 months one in each breast [3]. This 
uncommon condition accounts for 1–3.5% of all BC patients 
[4]. Nevertheless, SBBC is not yet demonstrated as a worse 
prognosis than unilateral BC. According to some studies, 
synchronous bilaterality was not an independent prognostic 
risk factor on multivariate analysis when compared to uni-
lateral BC [5, 6].
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With the development of modern irradiation techniques, 
such as Intensity Modulated Radiation Therapy (IMRT) and 
Volumetric Arc Radiation Therapy (VMAT), some authors 
have demonstrated the feasibility, tolerability, and safety of 
such techniques when treating both breasts at the same time 
in SBBC patients [3, 4]. However, all patients in these stud-
ies were treated following normofractionated (NF) radio-
therapy (RT) schedule of 50 Gy in 25 fractions (fx) with or 
without simultaneously integrated boost (SIB) up to 60 Gy. 
In 2013, the 10-year follow-up results of the START tri-
als demonstrated that hypofractionated radiotherapy (HF) 
was safe and effective for patients with early breast cancer, 
supporting the use of 40.05 Gy in 15fx as the standard of 
care for women requiring adjuvant radiotherapy for inva-
sive early breast cancer [7]. Since then, this RT schedule is 
increasingly being adopted by radiation oncology depart-
ments worldwide. However, the use of synchronous bilateral 
hypofractionated radiotherapy (SBHRT) in SBBC patients 
has not yet been published in the literature.

The aim of this observational prospective study was to 
evaluate dosimetric and clinical outcomes in SBBC patients 
treated with SBHRT and to compare them to those obtained 
with the classical synchronous bilateral normofractionated 
radiotherapy (SBNRT) schedule.

Materials and methods

Patient selection

From June 2016 to March 2020 1234 patients with diagnosed 
breast cancer were referred to our institution to receive RT. 
39 (3.16%) of these patients had SBBC and were enrolled 
in our study. Of the 9 women prescribed chemotherapy, 6 
(66%) received it in neoadjuvant and 3 (33%) in adjuvant set-
ting. In both cases, the treatment consisted in 4 anthracycline 
cycles followed by 12 taxane cycles. In HER 2 + cases, the 
patients received trastuzumab + pertuzumab + chemotherapy 
before the surgery and maintained trastuzumab for a year. 
All patients except 1 (double triple negative) received adju-
vant hormonal therapy depending on the menopausal status. 
The study was approved by the internal review board and 
every patient signed an individual informed consent.

Target volume and OAR delineation

Patients were immobilized in a supine position and a plan-
ning computed tomography (CT) scan (General Electric 
OPTIMA 580, GE Healthcare, Milwaukee, WI, USA) with 
no intravenous contrast was acquired using 2.5 mm thick 
slices. The planning system used was ECLIPSE/ARIA 
(Eclipse Planning System v13, Varian Medical Systems, 
Palo Alto, CA, USA), which includes a photon optimizer 

(PO) inverse planning algorithm and the plans were calcu-
lated with Analytical Anisotropic Algorithm (AAA) v13. 
The clinical target volume of the breast (CTV breast) was 
outlined including all breast tissue (85%) or chest wall 
(15%) and lymph node levels I-IV if clinically indicated. 
The clinical target volume of the surgical bed (CTV boost) 
was contoured for patients who met any of the following 
risk factors: < 50 years old, Grade 3 (G3) ductal in situ or 
ductal/lobular invasive carcinoma or positive margins after 
surgery. The volume included visible surgical clips, seroma 
cavity, and anatomical distortions. Both planning target vol-
umes (PTV) breast and PTV boost were generated adding 
a 5 mm isotropic expansion to CTV breast and CTV boost 
respectively and cropping 5 mm to PTV extending outside 
the body. According to the Organs at Risk (OARs), heart, 
lungs, esophagus and spinal cord were considered. Target 
volumes and OARs were delineated following the ESTRO 
(European Society of Radiation Oncology) recommenda-
tions [8].

RT dose and delivery

Patients were divided into two main dose groups. On the one 
hand, 14 patients were treated with SBNRT delivering 50 Gy 
in 25fx to PTV breast. When a simultaneously integrated 
boost (SIB) was needed, these patients received 60 Gy in 
25fx to PTV boost. On the other hand, 20 patients received 
SBHRT to PTV breast administering 40.05 Gy in 15fx with 
a SIB of 48 Gy in 15fx to PTV boost when indicated. SIB 
was administered if the patient met any of the following 
conditions: Age < 60, Grade 3 tumor, lymphovascular inva-
sion or positive margins.

Patients were treated using VMAT technique with 6MV 
photons generated by a Varian Clinac DHX accelerator, 
equipped with a Millennium 120-leaf collimator (MLC) 
and an On-Board-Imager for image-guided radiation ther-
apy IGRT (Varian Medical Systems, Palo Alto, CA, USA) 
(Fig. 1). Plans were approved by radiation oncologists if 
100% isodose covered more than 95% of target PTVs with a 
D2% no higher than 110% of the prescription dose.

According to OARs, different constraints were consid-
ered depending on the prescribed dose and fractionation. 
In the SBNRT group heart limits were: Dmean < 7.5 Gy, 
V20 < 5% and V10 < 30%. Lungs limits were: both lungs 
Dmean < 15 Gy, V20 < 15% and V10 < 40%. In the SBHRT 
group heart limits were: Dmean < 5 Gy, V25 < 10% and 
V8 < 35%. Lungs limits were: both lungs Dmean < 15 Gy, 
V20 < 20% and V10 < 40%. The constraints on the OARs 
for planning approval were those in our department proto-
col derived from the RTOG 1005 study. However, as these 
constraints are designed for unilateral breast cancer,  Dmean 
constraints for the heart and lungs were rescaled for the plan-
ning of bilateral breast cancer [9].
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During the treatment IGRT was performed for the first 
five days and then once weekly until the end of the treatment 
with a cone-beam computerized tomography (CBCT).

Disease control and toxicity recording

Treatment-related acute toxicity was recorded according 
to the Common Terminology Criteria for Adverse Events 
(CTCAE) 5.0 criteria [10]. The observed toxicity in patients 
previous to 2017 was re-interpreted according to this scale. 
Patients were followed up systematically weekly during 
treatment and every time the patient asked for medical visi-
tation. Patients were cited 1 month and 6 months after finish-
ing RT treatment. All the existing toxicities were reported 
including skin dermatitis, skin hyperpigmentation, and 
esophagitis.

Regarding disease control, mammography was performed 
once annually and the first one at least 6 months after finish-
ing RT. If disease progression was suspected, bone scintig-
raphy, a complete blood test with tumor markers, and com-
puted tomography (CT) were requested. According to the 
results, patients were divided into 4 categories: No evidence 
of disease (NED), loco-regional failure, distant failure, and 
death.

Statistical analysis

A descriptive analysis of all variables has been carried out 
to define the characteristics of the study group with frequen-
cies and percentages for the qualitative variables and with 
measures of central position and dispersion for the quan-
titative variables. Variables with normal distribution are 

expressed by means and standard deviation, and non-nor-
mal variables by median and interquartile range. To evalu-
ate the differences between groups, the student’s T test (in 
case of normality) and the U-Mann–Whitney test (in case 
of non-normality) were applied for quantitative variables 
and the chi-square test or exact test of Fisher for qualitative 
variables.

Statistical analysis was performed using the software 
IBM-SPSS v.26. A p value of < 0.05 was considered statis-
tically significant.

Results

Among the 39 reviewed SBBC patients, only 34 were finally 
evaluated. 3 of these patients were not able to receive RT, 
2 of them due to Anthracycline-related cardiotoxicity and 
1 due to chemotherapy (CT) related septic shock. Another 
patient received palliative RT and 1 patient received RT only 
to the left breast so they were therefore excluded. The mean 
age of the treated patients was of 65 years old with a range 
from 37 to 82. Patient characteristics are shown in Table 1.

Acute toxicity

There was only 1 case of G3 toxicity reported in the first 
6 months after RT. It was 1 patient treated in the SBNRT 
group that had G3 dermatitis during RT and the first month 
after treatment. However, this was completely resolved at 
the 6th month’s assessment. No other G3 or superior acute 
toxicities were observed in any group. Complete details are 
shown in Table 2.

Fig. 1  Example of contours and dose distribution for a specific patient. An axial slice with dose color wash between 39 and 49.5 Gy with beam 
arrangements using VMAT (left) and the same patient with dose color wash between 10 and 49.5 Gy (right) are reported
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Clinical outcomes

The median follow-up for the NF schedule and the HF 
schedule was 24  months (1–36) and 9 (6–42) months 
respectively.

In the SBNRT group, 11 patients (79%) have NED 2 years 
after RT. 1 patient presented distant failure with bone metas-
tases 10 months after finishing RT and is alive with disease. 
2 patients died during the follow-up, 1 of them due to a 
respiratory failure after a broncho-aspiration and the other 

patient, who presented multiple bone metastases at the diag-
nosis, died because of disease progression.

In the SBHRT group 19 patients (95%) were free from 
disease. 1 patient (5%) presented local relapse in the first 
mammography at 6 months after finishing RT. No distant 
failures or deaths were observed in this group.

Dosimetric results

The values of the conceived dose-volume metrics for the 
OARs are reported in Table 3 for the SBNRT group (Group 
A) and SBNRT + SIB group (Group B). Furthermore, the 
same items can be observed for the SBHRT group (Group 
C) and SBHRT + SIB (Group D) in Table 4.

In addition, a comparison of  Dmean for the OARs between 
both treatment schedules with and without boost are reported 
in Table 5.

Discussion

Synchronous bilateral breast cancer irradiation represents 
a challenge in the current clinical practice due to the large 
target volume and the need to minimize the dose to criti-
cal OARs such as the heart, lungs, esophagus, and spinal 
cord. Although BC represents a large volume of work in 
radiation oncology departments, SBBC is a rare disease 
and clinical guidelines for SBBC irradiation are lacking. 
The development of modern radiation techniques such as 
IMRT, VMAT and helical tomotherapy (HT) allows us to 
treat SBBC patients with a better target dose homogeneity 
and sparing of OARs.

Several recently published studies have discussed which 
radiation technique was the best for SBBC irradiation 
according to dosimetric characteristics. Cheng et al. com-
pared the dosimetric characteristics of HT, VMAT, IMRT, 
and tangential field-in-field techniques for the treatment of 
SBBC. The authors concluded that HT provided the most 
favorable dose sparing of OARs, although it required a 
longer beam-on time which could result in an increase in 
patient discomfort [11]. Cho et al. evaluated the optimal RT 
plan for 15 SBBC patients including regional LN. According 
to their results, a modified hybrid plan using VMAT + modi-
fied 3D-CRT is the best when considering both PTV cov-
erage and protection of OARs [12]. In contrast, Kim et al. 
compared IMRT, VMAT, and 3D-CRT concluding that 
IMRT was superior to the other techniques in terms of 
dose distribution [13]. Finally, Huang et al. investigated the 
fixed-jaw IMRT (F-IMRT) and tangential partial VMAT (tP-
VMAT) treatment plans for SBBC patients. They assessed 
that both techniques were of high quality and feasible for 
SBBC patients [14].

Table 1  Patient and tumor characteristics (34 patients, 68 lesions)

G Grade, SIB simultaneously integrated boost, LN lymphatic nodes

N (lesions) %

Surgery
 Lumpectomy 58 85
 Mastectomy 10 15

Histology
 Ductal invasive 50 73
 Lobular invasive 6 9
 Ductal “in situ” 12 18

Stage AJCC
 0 12 18
 I 35 51
 II 12 18
 III 7 10
 IV 2 3

Biological assessment
 Luminal A 39 57
 Luminal B Her2 negative 19 28
 Luminal B Her2 positive 4 6
 Her2 positive 2 3
 Triple negative 4 6

Grade
 G1 21 31
 G2 34 50
 G3 13 19

Other treatments
 Neoadjuvant chemotherapy 6 17
 Adjuvant chemotherapy 3 9
 Hormonal therapy 33 97

Hypofractionated schedule (40.05 Gy/15 fx) ± SIB48 Gy
 Breast/chest wall 14 21
 Breast/chest wall + SIB 16 24
 Breast/chest wall + LN 5 7
 Breast/chest wall + LN + SIB 5 7

Normofractionated schedule (50 Gy/25 fx) ± SIB 60 Gy
 Breast/chest wall 13 19
 Breast/chest wall + SIB 4 6
 Breast/chest wall + LN 7 10
 Breast/chest wall + LN + SIB 4 6
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Table 2  Acute toxicity for patients following CTCAE 5.0 criteria for Normofractionated (Normo) and Hypofractionated (Hypo) schedule during 
RT, 1 month and 6 months after RT

CTCAE Common Terminology Criteria for Adverse Events

Acute toxicity CTCAE 5.0 criteria During RT 1 month 6 months

Normo Hypo p Normo Hypo p Normo Hypo p

Dermatitis G1 3 (21.4%) 8 (40.0%) 0.295 1 (7.1%) 1 (5.0%) 1.000 1 (7.1%) 0 (0.0%) 0.412
Dermatitis G2 2 (14.3%) 1 (5.0%) 0.555 1 (7.1%) 1 (5.0%) 1.000 0 (0.0%) 0 (0.0%) –
Dermatitis G3 1 (7.1%) 0 (0.0%) 0.412 1 (7.1%) 0 (0.0%) 0.412 0 (0.0%) 0 (0.0%) –
Esophagitis G1 1 (7.1%) 3 (15.0%) 0.627 0 (0.0%) 2 (10.0%) 0.501 0 (0.0%) 0 (0.0%) –
Skin hyper-pigmentation G1 0 (0.0%) 0 (0.0%) – 3 (21.4%) 2 (10.0%) 0.627 3 (21.4%) 1 (5.0%) 0.283

Table 3  Conceived dose-volume metrics for the conceived OARs (organs at risk) in the SBNRT schedule (Group A) and SBNRT + SIB schedule 
(Group B)

SBNRT Synchronous Bilateral Normofractionated Radiation Therapy, SIB Simultaneously Integrated Boost
a The values correspond to median and interquartile range

RT  dosea Heart Lungs Esophagus Spinal cord

Dmean (Gy) V20 (%) V10 (%) Dmean (Gy) V20 (%) V10 (%) Dmean (Gy) D2 (Gy)

Reference  < 7.5  < 5  < 30  < 15  < 15  < 40
Group A 5.0 (4.6–5.5) 0.4 (0.0–0.6) 4.0 (2.1–6.6) 10.8 (9.8–12.2) 14.2 (9.4–15.9) 35.0 (32.3–40.3) 8.9 ± 2.4 23.9 (11.2–24.0)
Group B 4.4 (4.1–5.4) 0.3 (0.1–0.6) 3.3 (2.8–4.5) 11.5 (11.3–12.0) 14.1 (13.0–16.9) 40.1 (39.3–43.9) 9.3 ± 1.7 18.6 (14.2–26.5)
p 0.277 0.565 0.655 0.142 0.482 0.142 0.721 0.565

Table 4  Conceived dose-volume metrics for the conceived OARs (organs at risk) in the SBHRT schedule (Group C) and SBHRT + SIB schedule 
(Group D)

SBHRT Synchronous bilateral hypofractionated radiation therapy, SIB simultaneously integrated boost
b The values correspond to median and interquartile range

RT  doseb Heart Lungs Esophagus Spinal cord

Dmean (Gy) V25 (%) V8 (%) Dmean (Gy) V20 (%) V10 (%) Dmean (Gy) D2 (Gy)

Reference  < 5  < 10  < 35  < 15  < 20  < 40
Group C 4.8 (4.5–5.1) 0.2 (0.1–0.3) 8.6 (6.4–12.7) 9.8 (9.3–10.5) 12.1 (10.9–

14.1)
33.5 (30.8–

37.8)
5.0 ± 1.5 8.6 (8.4–15.8)

Group D 5.3 (4.4 – 5.6) 0.7 (0.0 – 0.9) 11.8 (6.7 – 
14.3)

10.5 (10.0 – 
11.3)

13.1 (11.7 – 
15.4)

35.7 (32.4 – 
45.2)

7.4 ± 1.8 11.7 (8.6 – 14.6)

p 0.297 0.294 0.396 0.143 0.355 0.440 0.005 0.877

Table 5  Comparison of  Dmean 
for the OARs between both 
treatment schedules with and 
without boost

Dose group Dmean

Heart Lungs Esophagus Spinal cord

No boost
 NF 5.0 (4.6—5.5) 10.8 (9.8—12.2) 8.9 ± 2.4 23.9 (11.2—24.0)
 HF 4.8 (4.5—5.1) 9.8 (9.3—10.5) 5.0 ± 1.5 8.6 (8.4—15.8)
 p 0.417 0.203 0.004 0.064

Boost
 NF 4.4 (4.1—5.4) 11.5 (11.3—12.0) 9.3 ± 1.7 18.6 (14.2—26.5)
 HF 5.3 (4.4—5.6) 10.5 (10.0—11.3) 7.4 ± 1.8 11.7 (8.6—14.6)
 p 0.554 0.043 0.028 0.014
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For our SBBC patients, VMAT plans using 4 partial 
coplanar arcs resulted in adequate target dose coverage with 
a satisfactory dose sparing to critical OARs. Regarding dose 
coverage, the average D2% was no higher than 110% and the 
100% isodose covered at least 95% of target PTVs in all the 
studied patients. According to the Heart, Darby et al. con-
ducted a population-based case–control study of major coro-
nary events in 2168 women who underwent radiotherapy for 
breast cancer. They reported that a Dmean of 3-4 Gy to the 
heart was an acceptable value for unilateral breast irradiation 
and that rates of major coronary events increased linearly 
with the mean dose to the heart by 7.4% per Gy [15]. In our 
study, Dmean to the heart was around 5 Gy for both SBNRT 
and SBHRT groups which results in an acceptable value for 
bilateral breast irradiation and is consistent with other stud-
ies reporting cardiac toxicity. Fiorentino et al. published a 
study with 16 women with SBBC treated with VMAT with 
50 Gy in 25fx. Their reported inter-patient average Dmean 
for the heart was 8.3 ± 3.3 Gy [4]. In a recently published 
study, Sun et al. identified from their database 11 patients 
with SBBC that had received RT and designed different 
treatment plans using IMRT, VMAT, HT and intensity-
modulated proton therapy (IMPT). Their mean objective 
was to compare heart and cardiac substructures such as left 
ventricle (LV) and left anterior descending artery (LAD) 
dose sparing comparing photon and proton RT. According 
to their results, the IMPT plan showed the lowest values for 
the V5, V10, V20 and Dmean for the Heart, LV and LAD 
(p < 0.05, p < 0.05 and p < 0.01 respectively). Although a 
Dmean < 1 Gy was achieved using IMPT, it is still a less 
common and more expensive technique that cannot currently 
be taken as the standard of care for SBBC patients. In addi-
tion, skin toxicities seemed to be greater with proton therapy 
comparing with photon therapies [16].

For lungs, a Dmean < 13 Gy and V20 < 30% were recom-
mended in order to decrease the risk for radiation pneumo-
nitis (RP). In our study, we proposed even more strict con-
straints achieving a Dmean for both lungs of around 11 Gy 
and an average V20 of 12–14% with both RT schedules. 
These results are comparable to those reported by Fioren-
tino with a Dmean of 11.8 ± 2.3 Gy and a V20 of 15.7 ± 5% 
[4]. Seppala et al. reported similar dosimetric findings for 
the lungs (Dmean 10 Gy and V20 of 17%) although only 
2 cases were analyzed [17]. Valli et al. published a study 
with 25 SBBC patients treated with VMAT using a NFRT 
schedule with the aim of reporting skin and lung toxicities 
during and after the treatment. Their reported G1 and G2 
dermatitis rates of 72% and 24% respectively during the RT. 
No symptomatic RP was observed during RT, at 6 weeks or 
at 6 months after the end of RT [3].

Several studies have reported different outcomes using 
RT for SBBC, but as far as we know, this is the first study 
reporting clinical, dosimetric and toxicity outcomes for 

SBBC patients following an HFRT schedule. Due to its 
radiobiological characteristics, it has been strongly dem-
onstrated that breast cancer patients can benefit from hypo-
fractionated radiation schedules. Breast tumor´s α/β ratio 
is considered to be similar or inferior to the ratio of its 
surrounding normal tissues. If late normal tissue effect 
α/β ratios exceed the tumor α/β ratio, hypofractionation 
widens the therapeutic ratio, providing lower late toxicity 
at a constant tumor BED [18].

The first studies comparing standard fractionation with 
hypofractionated schedules were designed in 2008 by the 
START´s trialists group. The START A and START B tri-
als compared different hypofractionated schedules with the 
classical 50 Gy in 25fx schedule in terms of loco-regional 
tumor control and late normal tissue effects [19, 20]. The 
10-year follow-up results confirmed that HF radiotherapy 
was safe and effective for early breast cancer and sup-
ported the use of 40 Gy in 15fx as the standard of care 
for women requiring adjuvant radiotherapy for invasive 
early breast cancer [7]. Whelan et al. [21] conducted a 
study including women with invasive breast cancer who 
had undergone BCS with negative surgical margins and 
negative axillary lymph nodes and were randomized to 
either NF or HF schedules. In the 10-year follow-up HF 
schedule appeared to be not inferior to the NF schedule in 
terms of local control and cosmetic outcomes. A recently 
published study with more than 12 years of follow-up 
confirmed that modest HF provides better breast cancer-
specific outcomes compared with NF schedules also in 
nodal positive patients [22].

Taking the above reported into account, we analyzed 
clinical outcomes and acute toxicity in a cohort of SBBC 
patients treated with an HFRT schedule. According to our 
results, 95% of patients treated with the HFRT schedule are 
free of disease and no distant failure or deaths have been 
observed in this group. These results are similar to the 
clinical outcomes reported by other authors with the NFRT 
schedule [4]. In reference to acute toxicity, both RT sched-
ules showed acceptable dermatitis rates, with no G2-G3 
cases observed at the 6-month assessment with none of the 
RT schedules. There were only a few G1 esophagitis cases 
that were resolved with non-steroidal anti-inflammatory 
drugs (NSAIDs) and G1 skin hyperpigmentation appeared 
by the 6-month assessment in 1 patient and 3 patients treated 
with HFRT and NFRT respectively. No esophagitis G3 or 
skin hyperpigmentation G2 cases were observed. In contrast 
with these results, Kaider-Person et al. showed a signifi-
cant RT toxicity in SBBC treated with HT. They included 
9 patients with locoregional nodal involvement reporting 
high rates of skin desquamation, dysphagia, and fatigue. In 
the present analysis, LNs were included in the target PTV in 
30% of the cases and we did not observe any major toxicity 
in such cases [23].
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The present study demonstrates that 40.05 Gy in 15fx is 
a safe and feasible RT schedule for SBBC patients with or 
without nodal involvement in terms of clinical outcomes, 
dosimetric issues, and acute toxicity. However, it is logical 
to think that moderate hypofractionation is not the limit. It is 
a fact that there is a tendency towards increasingly extreme 
hypofractionation as it provides clear benefits for patients, 
Radiation Oncology departments, and health systems [24]. 
In addition, with the current Sars-Cov-2 pandemic, extreme 
hypofractionation would reduce the visits of the patients to 
the hospital reducing the risk of infecting and being infected 
with Sars-Cov-2 and therefore decreasing the risk of suf-
fering the serious consequences this disease entails. Focus-
ing on BC patients, in 2020 5-year efficacy and late nor-
mal tissue effects from the FAST-Forward study have been 
reported. FAST-Forward is a phase III, multicentre, non-
inferiority, randomized controlled trial that aims to identify 
a 1 week, (5fx) schedule of curative radiotherapy that is at 
least as effective and safe as the current standard 15 frac-
tion regimen. According to their results, 26 Gy in 5fx over 
1 week is non-inferior to the standard HF schedule for local 
tumor control and is as safe in terms of normal tissue effects 
up to 5 years after RT [25, 26]

Conclusion

To our knowledge, this is the first study reporting the safety, 
feasibility, and tolerability of 40.05 Gy in 15fx over 3 weeks 
for the treatment of SBBC patients. Although a longer 
follow-up is needed, HFRT is eligible for the treatment 
of SBBC patients as it is established for unilateral breast 
cancer.
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