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Background 
The treatment of early-stage breast cancer is based on sur-

gery, radiotherapy (RT), and systemic therapy (ST). Initially, the 
treatment of this pathology was very aggressive with maximum 
surgery, ablative chemotherapy (even rescue with hemopoietic 
precursors), and irradiation of all locoregional volumes (breast, 
axillary lymph nodes and internal mammary chain). That is, the 
maximum tolerable treatment was applied. This strategy was 
abandoned years ago, beginning a period of “de-escalation” with 
the aim of finding the most effective treatment with ST and lo-
coregional RT (less is more) [1-4].

Regarding RT after conservative surgery, a total dose of 50 Gy 
has been traditionally performed in 25 fractions of 2 Gy / day, 5 
days a week for 35 days [5,6]. However, other hypofractionated 
regimens have shown the same efficacy and are currently accept-
ed as standard treatment. The most widely used regimens are 
those from the Canadian trial by Whelan [7] (42.5 Gy in 16 frac-
tions of 2.66 Gy daily for 22 days) and the British trial START 
B (40 Gy in 15 fractions of 2.67 Gy, 5 days a week for 21 days)

More recently, the results of the United Kingdom study FAST 
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Objective: Due to the implementation of new ultrashort radiotherapy schemes in patients with early-stage breast 
cancer, it is possible to propose a different sequence in adjuvant treatments. The objective of this work is to 
illustrate, through a clinical case, the feasibility of administering radiotherapy before systemic treatment without 
involving a substantial delay in it. Material and methods: We present the clinical case of a patient underwent to 
a right lumpectomy and SLNB. The pathological study revealed an infiltrating ductal carcinoma with medullary 
characteristics pT1c (2cm) pN0 (sn) M0, stage IA, grade 3, luminal B immunophenotype, with lymphatic, 
perineurial or vascular non-invasion and tumor-free resection margins. The sentinel node and periganglionic 
adipose tissue were negative. The MammaPrint genomic platform was requested and in the waiting time for 
results the patient received radiotherapy with an ultrashort regimen. Results: The patient was included in the 
observational study NCT04101656, currently in the recruitment phase. After surgical treatment, radiotherapy was 
performed on the surgical bed (APBI), total dose of 28 Gy / 5.6 Gy / fraction (5 sessions in 1 week). Acute and 
late skin toxicity was nil and the patient did not report any general symptoms. Conclusions: Patients with early-
stage breast cancer should undergo radiotherapy as part of a conservative treatment with no clear evidence on the 
optimal sequence between radiotherapy and systemic treatment in terms of local control or overall survival. This 
case report shows that a different adjuvant treatment strategy is possible, performing radiotherapy immediately 
after surgery to complete local treatment, especially in patients who are going to undergo predictive genomic test. 
In these cases, thanks to ultrashort radiation therapy regimens, the starting of chemotherapy is not significantly 
delayed.
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FORWARD [9] demonstrated that 26 Gy in five fractions over 
1 week is non-inferior to the START B trial regimen in terms of 
local control. Furthermore, adjuvant radiotherapy after surgery 
for early-stage breast cancer is well-tolerated and safe in terms 
of normal tissue effects up to 5 years.

Among the different hypofractionated schemes is the option 
of Accelerated Partial Breast Irradiation (APBI). For years, 
APBI has been considered a standard treatment in patients with 
good prognosis criteria [10,11]. Recently, the American Society 
of Radiation Oncology (ASTRO) [12], the American Society of 
Brachytherapy [13], and the American Society of Breast Sur-
geons [14] have updated these criteria, broadening the spectrum 
of candidate patients.

These recommendations are based on multiple studies show-
ing long-term local control and overall survival results with 
APBI. For instance, the NSABP B-39/RTOG 0413 prospective 
randomized trial stands out for its design. It compares APBI, us-
ing 3D conformal external beam radiation therapy (3D-CRT), 
vs brachytherapy vs Whole Breast Irradiation (WBI). After 10 
years follow-up, the results show an absolute difference of less 
than 1%, without statistical significance in the 10-year ipsilater-
al breast tumor recurrence-free interval (95.2% vs. 95.9%) be-
tween APBI and WBI [15]. Similarly, the RAPID randomized 
trial comparing APBI (3D-CRT 38.5 Gy / 10 fractions, twice 
daily) with WBI (42.5 Gy / 16 daily fractions or 50 Gy / 25 daily 
fractions ± tumor bed boost) has shown a local recurrence rate at 
8 years of 3% vs 2.8% respectively, without statistically signifi-
cant differences (HR = 1.27; 90% VI, 0.84-1.91) [16].

Recent studies have achieved similar results with treatment 
schemes more optimized for the operation of Radiation Oncol-
ogy Departments, such as 30 Gy in 5 fractions on alternate days 
[17] or 27 Gy in 5 daily fractions of 5.4 Gy [18]. These regimens 
use external RT in short periods of time and can be applied in 
practically any modern Radiation Oncology Department with 
high precision and safety.

The future involves exploring different APBI fractionation 
schemes, including single-dose accelerated partial breast irradi-
ation (S-APBI), already used in breast cancer before surgery or 
in breast cancer treated with only RT with radical intention. In 
these scenarios, S-APBI achieves good results in terms of local 
control and similar acute and late toxicities to longer RT regi-
mens (even with concurrent chemotherapy) [19-21].

The increasingly widespread use of ultra-short fractionation 
schedules is laying the foundation for a new paradigm: the best 
sequence of adjuvant treatments after surgery in patients with 
early stage breast cancer.

Currently, treatment of initial stage breast cancer begins with 
conservative surgery followed by adjuvant treatment. The usual 
sequence is chemotherapy followed by radiotherapy when both 
are indicated. This sequence is a commonly accepted recom-
mendation, with the aim of not delaying ST, although there is 
no clear evidence about which is the optimal sequence of both 
treatments [22].

However, ultra-short RT schemes, both APBI and FAST 
FORWARD, could modify the current sequence, allowing the 

administration of RT before ST. The purpose of this sequence is 
not to delay locoregional treatment, which in some cases can be 
administered after up to 6 months.

Objective
To demonstrate the feasibility of the proposed sequence, we 

present the clinical case of a patient, where ultrashort RT regi-
men was administered before ST in the treatment of early- stage 
breast cancer.

Case Report
A 53 year-old woman, asymptomatic, and without family his-

tory or personal background of interest. In screening mammog-
raphy, an unpalpable tumor of 16 mm diameter with poorly de-
fined edges and microcalcifications was visualized in the internal 
quadrants of the right breast (BIRADS 4c).

Complementary Tests
A breast ultrasound was performed with the same results as 

the mammography, including axillary exploration (no patho-
logical nodes).The thick-needle biopsy (14/06/19) revealed an 
infiltrating ductal carcinoma, 100% estrogen receptors positive, 
100% progesterone receptors positive, HER 2 negative (0%), Ki 
67 90%, E-cadherin positive, CK19 positive, and p63 negative. 
Magnetic resonance imaging (MRI) results were: 15x16 mm 
neoplasm located in the internal quadrants of the right breast, 
located 25 mm from the areola-nipple complex and 60 mm from 
the posterior muscular plane. 

No other lesions suggestive of multifocality were observed. 
There were no significant findings in the left breast. Blood tests 
showed normal results including normal tumor markers: carci-
noembryonic antigen 0.88 ng / ml and CA 15.3 4.6 U / ml.

Treatment
The patient underwent right lumpectomy by SNOLL tech-

nique (Sentinel Node Occult Lesion Localization) and sentinel 
lymph node biopsy on 30/08/2019. The pathological study re-
vealed an infiltrating ductal carcinoma with medullary charac-
teristics pT1c(2cm)pN0(sn)M0, stage IA, grade 3, positive for 
receptors (100%), cERB-2 negative, Ki67: 90%, immunopheno-
type luminal B, no lymphatic, perineurial or vascular invasion, 
negative margins. Sentinel lymph node and adipose tissue near 
sentinel node were negative. The multidisciplinary committee 
decided to request MammaPrint genomic patform (16/10/19) to 
estimate the risk of local relapse and based on this result to apply 
ST. The patient was referred to the Radiation Oncology depart-
ment for assessment.

Physical Examination
Patient with a good performance status (PS= 0). On right 

breast, depressed peri-areolar scar on the internal quadrants with 
second intention signs of scarring. Axillary scar well healed with 
normal aspect. No lymphatic stasis or inflammatory signs on the 
right breast. No pathological findings in the left breast.

While the patient was waiting for results from the genetic plat-
form, it was decided on the breast cancer committee to perform 
adjuvant RT before ST. The proposed RT scheme was APBI be-
cause of clinical criteria. The patient was included in the obser-
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Figure 1. Patient photograph before radiotherapy (A) and 1year after radiotherapy (B).
Note that the right breast size is at a smaller than the left breast, after surgery and previous radiotherapy. The right breast size and colour 
are the same before and after radiotherapy.

A 

 

Figure 2. A. Dose-volume histogram (DVH) from patient treatment plan. B. Portal image and digitally reconstructed radiograph (DRR) C. 
CT with target volume and organ at risk.
       Ipsilateral breast	 Ipsilateral breast without PTV            Right lung   	      Left lung              Heart	     Spinal cord	 Surgical 
bed            CTV	     PTV    
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vational study FIS- APBI-2019-02, currently in its recruitment 
phase. She underwent radiotherapy on the surgical bed of the 
right breast + margins (according to protocol), total dose of 28 
Gy, with a fractionation of 5.6 Gy / fraction between 29/10/19 
and 05/11/19.

The tumor volumes of treatment were the clinical tumor vol-
ume (CTV) and the planning tumor volume (PTV). The CTV 
consists of the surgical bed, marked with metal clips during the 
surgery plus a homogeneous expansion in all directions of 1.5 
cm. The CTV cannot exceed the limits of the breast. The PTV is 
CTV plus 1 cm margin in all directions. The treatment was con-
ducted with 6 MV photons and intensity modulated radiotherapy 
technique (IMRT). Prior to the administration of RT, daily image 
controls were performed to ensure its accuracy (IGRT)

On 30/10/19, the genomic platform revealed high risk of local 
relapse results and the patient started four cycles of adjuvant che-
motherapy (adriamycin and cyclophosphamide regimen) from 
13/11/19 to 29/01/20. Subsequently, she started hormonal thera-
py with tamoxifen 20 mg / day, which is still ongoing.

Follow-up
At the end of the treatment, acute skin toxicity was nil and 

the patient did not report any general symptoms. Follow-up ap-
pointments took place one week, one month, 6 months, and 1 
year post-treatment. The patient continues to be asymptomatic, 
without acute or late toxicity related to RT on examination.

Discussion
Patients with early-stage breast cancer should undergo RT as 

part of conservative treatment with no clear evidence on the op-
timal sequence between RT and ST in terms of local control or 
overall survival. This case report shows that a different adjuvant 
treatment strategy is possible, performing RT immediately after 
surgery in order to complete local treatment, as occurs, for exam-
ple, with intraoperative radiotherapy (IOR) [23].

On one hand, it has been demonstrated that the delay between 
conservative surgery and RT is related to a higher probability 
of local recurrence, with a relative risk of local recurrence per 
month of delay of 1.08 (1.02-1.14) [24]. On the other hand, a ran-
domized study of 244 patients showed that delaying ST after RT 
can increase the rate of distant metastases. However, this study 
also showed that delaying RT after ST leads to an increased risk 
of local recurrence (5% RT-CT versus 14% CT-RT) [25] .

This controversy could be resolved with the synchronous 
performance of both treatments (RT and ST). Recently, a study 
conducted in 48 UK hospitals (SECRAB study) tested this pos-
sibility and showed that synchronous chemo-radiotherapy sig-
nificantly improved local recurrence rates with an acceptable 
increase in acute toxicity [26].

Currently, thanks to new RT dose and fractionation regimens 
(APBI in 5 sessions in 1 week duration [18] or ultra-short hypof-
ractionation on the whole breast [9]), it is possible that patients 
with early stage breast cancer can receive RT immediately after 
surgery without significantly delaying the start of chemotherapy. 
Additionally, a significant percentage of these patients are candi-
dates for genomic tests that help to establish the best ST strategy 
[27]. The waiting period for the test results would facilitate the 

performance of the different ultra-short hypofractionated sched-
ules of RT without an additional delay in starting chemotherapy.

In our opinion, and according to our practice at the Virgen 
Macarena University Hospital, success lies in a multidisciplinary 
approach between medical and radiation therapy oncologists 
who jointly decide on the optimal sequence of adjuvant treat-
ments, considering the possibility of performing ultra-short RT 
schemes (APBI or WBI in 1 week), especially in patients who 
are going to undergo predictive genomic tests. This way, it would 
be possible not to delay RT until the end of ST, as can be seen 
in the clinical case that we have presented. Finally, the S-APBI 
scheme, preoperatively or adjuvant, may be the standard defini-
tive step to first complete local treatments (surgery and RT) and 
then perform ST.

Conclusions

Patients with early breast cancer should undergo RT as part of 
their adjuvant treatment, with no clear evidence on the optimal 
sequence between RT and ST. The performance of RT with ultra-
short hypofractionated regimens immediately after surgery and 
prior to ST is feasible. This sequence could become the standard 
strategy of adjuvant treatment in patients waiting for results of 
genomic tests.
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