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Abstract
Aim Second ipsilateral breast tumor event (2ndIBTE) occurring after primary radio-surgical treatment can be treated by 
either salvage mastectomy or 2nd conservative treatment (2ndCT) including an accelerated partial breast re-irradiation 
(APBrI). We analyzed the impact of the GEC-ESTRO APBI classification (GAC) on the oncological outcome after APBrI.
Materials and methods Between 2000 and 2016, 159 patients (pts) underwent a 2ndCT. After lumpectomy, APBrI was 
performed using either low-dose (30–55 Gy reference isodose) or high-dose rate brachytherapy (28–34 Gy). Oncological 
outcome including 3rdIBTE, regional (RFS) or metastasis-free survival (MFS), specific (SS) and overall survival (OS) was 
analyzed according to GAC. Univariate (UVA) and multivariate analyses (MVA) were conducted to identify significant 
prognostic factors for 3rdIBTE.
Results With a median follow-up of 71 months (range 62–85 months), 60 pts (42%), 61 pts (42.7%) and 22 pts (15.4%) were 
classified as low-risk (LR), intermediate-risk (IR) and high-risk (HR), respectively. For the whole cohort, 6-year 3rdIBTE-
free survival, RFS, MFS, SS and OS rates were 97.4, 96.4, 90.3, 92.9 and 91.2%, respectively. Six-year 3rdIBTE-free 
survival rates for LR, IR and HR were 100, 95.8 and 92.9%, respectively (p = 0.003), while no significant differences were 
found between the three GAC groups for RFS, MFS, SS. In UVA, lympho-vascular invasion (p = 0.009), positive margins 
(p = 0.0001) and GAC high-risk group (p = 0.001) were considered as significant prognostic factors for 3rdIBTE, while, in 
MVA, high-risk group (p = 0.009) was the only prognostic factor.
Conclusion In case of 2ndIBTE, GAC could be used as a decision helping tool to discuss conservative or radical treatment 
options. Patient information remains crucial in order to accurately define the salvage therapy modalities.

Keywords Breast cancer · Local recurrence · Salvage treatment · Partial breast irradiation · Brachytherapy · Treatment 
decision

Introduction

Breast cancer is a major matter of public health with a world-
wide incidence of 1,671,149 patients (pts) in 2012 [1]. With 
an increasing incidence rate of early stage breast cancer of 

250 per 100,000 women, localized breast cancer surgical 
management has been constantly evolving, from mutilating 
mastectomy, which was the gold standard until late 80s, to 
radio-surgical conservative treatment [2].

The 20-year cumulative incidence rate of 2nd ipsilat-
eral breast tumor event (2ndIBTE) after a first conservative 
radio-surgical treatment is around 15%, raising the ques-
tion of standard of care regarding this specific subpopula-
tion [3]. For decades, salvage mastectomy (SM) has been 
considered as the only therapeutic alternative although 
second conservative treatment (2ndCT) concept has been 
introduced since the beginning of the 80s, which consists of 
a surgical lumpectomy with or without re-irradiation of the 
tumor bed [4, 5]. The Breast Cancer Working Group of the 
Groupe Européen de Curiethérapie of the European Society 
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for Radiotherapy and Oncology (GEC-ESTRO) reported 
the results of a cohort of 217 pts who underwent 2ndCT 
combining lumpectomy plus interstitial brachytherapy. The 
5-year 2nd local recurrence rate was 5.6%, with 11% of 
grade 3–4 late toxicities [6].

As of today, the choice between 2ndCT and SM remains 
under debate but both options can be discussed with the 
patient. Basically, facing to a 2ndIBTE, the first step is to 
consider the guidelines regarding the tumor features: if there 
is an indication of mastectomy (which remains the same 
whether it is a 1st or a 2ndIBTE), 2ndCT is definitely ruled 
out. If SM is not mandatory, technical feasibility of a 2ndCT 
has to be evaluated. Indeed, the clinical consequences of 
the first surgery and irradiation, the total dose, the resultant 
breast size and the cosmetic impact have to be taken into 
consideration. Nevertheless, the patient’s choice remains 
crucial and the majority of the patients want to avoid as 
much as possible a mutilating salvage surgery with or with-
out breast reconstruction [7].

Currently, the treatment decision is mainly based on these 
factors. Little data are provided by the literature for help-
ing patients and physicians in the decision making process. 
GEC-ESTRO and American Society for Radiation Oncol-
ogy (ASTRO) proposed accelerated partial breast irradiation 
(ABPI) classifications based on three groups representing 
graduate local-recurrence risk [8–10]. Those APBI clas-
sifications were initially used to discuss (or not) a shorter 
adjuvant irradiation for primary tumor. In order to make 
the salvage decision process more accurate, we proposed 
to evaluate the impact of ABPI classifications applied to 
2ndIBTE.

The aim of this study was to determine whether the onco-
logical outcome of patients presenting a 2ndIBTE could be 
impacted by their affiliation to an APBI classification group.

Material and method

This observational, single-center, retrospective study was 
performed in the Antoine Lacassagne Center in Nice, France, 
from 2000 to 2017. Data were collected from patients’ files. 
Third IBTE was considered as primary end-point, while the 
following items were considered as secondary end-points: 
regional recurrence occurring in the ipsilateral axillary 
area (regional-free survival—RFS); distant metastasis rates 
(metastasis-free survival—MFS); specific (SS) and overall 
survival (OS) rates. This study was approved by the local 
ethics committee.

Patient features

Target population were women who presented a 2ndIBTE 
occurring after a radio-surgical conservative treatment 

performed for the primary tumor. Second IBTE was consid-
ered as a local event occurring within the pre-treated breast 
at least 1 year after the 1stIBTE, excluding in-breast skin 
and/or sub-cutaneous metastatic diseases. A second con-
servative treatment (2ndCT) combining salvage lumpectomy 
plus accelerated partial breast re-irradiation (APBrI) was 
proposed consisting in multicatheter interstitial brachyther-
apy (MIB) using either low (LDR) or high-dose rate (HDR).

Except for patient with a formal indication of salvage 
mastectomy (histological factors, major late breast tis-
sue toxicity induced by the first radio-surgical treatment, 
breast size, or patient’s wish), 2ndCT was proposed as an 
alternative for patients who were reluctant to radical sal-
vage surgery, irrespective of the APBI classification groups. 
Consequently, patients with poor prognostic factors (lym-
pho-vascular involvement, extensive intra-ductal component, 
high Ki 67, poor histological differentiation…) were also 
considered as eligible candidates for 2ndCT with APBrI.

All patients received detailed information concerning the 
risks and benefits of this salvage treatment procedure.

Treatment features

The 2ndCT process has already been described [11]. Briefly, 
it consisted in a lumpectomy with four clips clamped into the 
lumpectomy cavity and one on the pectoralis muscle. Axil-
lary lymph node assessment was not performed for patient 
who already underwent axillary dissection at the time of 
primary treatment.

Vector implantation for MIB was performed pre- or post-
operatively following the Paris System geometric recom-
mendations [12, 13].

For LDR brachytherapy (pre-operative implant), the 
majority of the implants were performed in two planes 
(75% out of 27 pts). For the delineation of the CTV, a target 
volume corresponding to the margin resection of the cavity 
adding a 2-cm radial security margin was selected, with a 
distance between catheters of 1–1.5 cm. Moreover, a mini-
mal distance of 0.5 cm regarding the skin and the ribs was 
applied, to minimize the risk of skin toxicity and pathologi-
cal rib fracture, respectively. About 5 days after the surgery, 
catheters were loaded by 192Ir wires. Treatment planes were 
obtained from two orthogonal X-ray films, while the dose 
was prescribed on the 85% of the reference isodose calcu-
lated on the central plane. The prescribed dose ranged from 
30 to 55 Gy (88% of the patients received a dose ranged 
between 40 and 50 Gy).

For HDR brachytherapy, the number of planes varied 
from 1 to 4. The implant was performed under local anes-
thesia, in case of post-operative procedure. A post-implant 
CT was performed the day after surgery. The CTV delinea-
tion consisted in an expansion of 1 cm around the clips. The 
dose distribution was optimized manually by varying time 



151Breast Cancer Research and Treatment (2019) 176:149–157 

1 3

and stop position of the radio-active source. The prescribed 
dose to the CTV fluctuated between 28 and 34 Gy in 8–10 
fractions, twice daily (61% of the patients received 34 Gy), 
delivered over 5 consecutive days, during an ambulatory 
procedure.

Adjuvant treatments (hormonal therapy, chemotherapy, 
or anti-HER2-targeted therapy) were used according to our 
center guidelines.

Accelerated partial breast irradiation classification 
groups

In order to perform a reproducible analysis, both GEC-
ESTRO [8] and ASTRO [10] APBI classifications were 
used. However, due to the lack of axillary lymph node re-
staging for the large majority of the patients, the N-status 
was not considered as prognostic criteria and excluded from 
the analysis. Indeed, if pNx status was considered, most of 
the patients would fall into the “high-risk” or “unsuitable” 
group for GEC-ESTRO and ASTRO APBI classifications, 
respectively. GEC-ESTRO and ASTRO APBI classifications 
were evaluated separately.

Follow‑up

Patients were systematically examined by the radiation 
oncologist one month after brachytherapy to evaluate early 
toxicity. Then, patients were seen every 6 months by the 
surgeon, the medical or radiation oncologist with a clinical 
examination. Late toxicities evaluation used the Common 
Classification for Adverse Events 4.0. Cosmetic results were 
reported by the radiation oncologist and/or the surgeon using 
a cosmetic score derived from the scoring system described 
by Harris et al. [14]: excellent, good, fair and poor. Radio-
logic surveillance was yearly investigated by mammogram 
with or without breast ultrasonography examination.

Statistical analysis

Description of the study population and of the different 
investigated parameters was made using absolute and rela-
tive frequencies for the qualitative data and summarized 
using descriptive statistics such as median, extreme for quan-
titative data. Statistical comparisons were performed using 
the χ2 test for qualitative data and non-parametric matched 
pairs Wilcoxon test for quantitative data. Overall survival 
(OS) was defined by the interval between the date of 2nd 
surgery and death due to any cause/to the disease. Specific 
survival (SS) was defined by the time between the date of 
2nd surgery and death due to breast cancer. Third IBTE-free 
survival, regional-free survival (3rdIBTE-FS), regional-free 
survival (RFS) and metastasis-free survival (MFS) were cal-
culated between the date of 2nd surgery and these respective 

events and were estimated using the Kaplan–Meier method. 
Patients still alive at the last visit were censored at the date 
of last follow-up. Median follow-up with 95% confidence 
intervals was calculated by reverse Kaplan–Meier method. 
In univariate analysis, the survival curves were compared 
using the log-rank test. In multivariable analysis, association 
between several parameters and 3rdIBTE-free survival was 
expressed as a hazard ratio with a 95% confidence interval, 
which was estimated with the use of a Cox proportional-
hazards model. Collinearity between variables entered in the 
model was evaluated using the ‘r’ Pearson correlation coef-
ficient. If r > 0.40, one of the two variables was considered 
as redundant and had to be removed from the model. Propor-
tional hazards were verified for all entered variables. All p 
values inferior to 0.05 (two-sided) were considered statisti-
cally significant. Data were entered and stored on a Micro-
soft  Excel® file. All statistical analyses were performed in 
5% alpha risk using R.3.2.2 software on  Windows®.

Results

Patient and tumor features

Between 2000 and 2017, 159 patients (pts) presented a 
2ndIBTE and underwent a 2ndCT. Among them, 143 pts 
were analyzed in order to respect a minimum follow-up of 
24 months for the last included patient.

The median time interval between surgery for the pri-
mary and salvage lumpectomy was 13.8 years (1.6–35.3). 
Patient features for primary and 2ndIBTE are summarized 
in Table 1. Median age was 52 years (24–83) and 66 years 
(31–90) for primary and 2ndIBTE, respectively. Primary 
tumors were mostly adenocarcinomas (79%), a size smaller 
than 20 mm (74%), grade 2 (47%), positive hormonal recep-
tor status (86.9%). Some data concerning histological fac-
tors (Ki67, Her2 status…) are missing due to the date of 
the first event. All the patients underwent adjuvant whole 
breast irradiation (WBI) with a median delivered dose of 
53.8 Gy (45–66). Second IBTE occurred in or close to the 
primary tumor quadrant in 51.6% and 33.6%, respectively. 
For 2ndIBTE, histology was invasive ductal carcinoma for 
113 pts (79%), tumor size smaller than 20 mm for 123 pts 
(86%), histological grade 2 for 65 pts (48%), positive hor-
monal receptor status for 121 pts (91.6%) and non-overex-
pressed HER2 status for 121 pts (95.3%). Negative margin 
dissection was achieved in 91%, while lympho-vascular 
invasions were observed in 9%.

Concerning systemic treatments, in ad equation with the 
histological features, most of the patients underwent endo-
crine treatment (82%). Adjuvant chemotherapy was used in 
11%, while Trastuzumab was prescribed in 2.8%.
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Table 1  Patients and tumor 
characteristics

1stIBTE First ipsilateral breast tumor event, 2ndIBTE Second ipsilateral breast tumor event, Delay 1st/2nd 
IBTE Delay between 1st and 2nd ipsilateral breast tumor event, IDC Invasive ductal carcinoma, ILC Intra 
lobular carcinoma, DCIS Ductal carcinoma in  situ, LVI lympho-vascular invasion, RO estrogen receptor, 
RP progesterone receptor, HDR brachy high-dose rate brachytherapy, LDR brachy Low-dose rate brachy-
therapy, RI median dose reference isodose median dose

Patient and tumor characteristics 1stIBTE %/min–max 2ndIBTE %/min–max

Age (years) 52 (24–83) 66 (31–90)
Delay 1st/2nd IBTE (years) 13.8 (1.8–35)
pT tumor size (mm)
 < 20 56 74 123 86
 ≥ 20 20 26 20 14

Histology type
 IDC 99 78 113 79
 ILC 10 7.8 19 13
 DCIS 18 14.2 11 8

Differentiation grade
 I 29 42.6 40 30
 II 32 47.1 65 48
 III 7 10.3 30 22

pN status
 Nx 89 83.2 131 91.6
 N0 18 16.8 11 7.7

Margin status (mm)
 ≥ 2 – – 88 62
 < 2 – – 27 20
 Involved – – 12 8

LVI
 Positive – – 10 9
 Negative – – 105 91

Hormonal status
 RO+ RP+ 60 71.4 107 81
 RO+ RP− 11 13.1 13 9.8
 RO−  RP+ 2 2.4 1 0.8
 RO−  RP− 11 13.1 11 8.4

HER2 status
 Non-over-expressed – – 121 95.3
 Over-expressed – – 6 4.7

Hormonal therapy
 Yes 74 69 117 82
 No 26 18

Chemotherapy
 Yes 35 24.5 15 11
 No 128 89

Trastuzumab
 Yes 3 2 4 2.8
 No 139 97.2

HDR brachy.
 # Pts – – 117 81.8
 Median dose (Gy) – – 32 (28–34)

LDR brachy.
 # Pts – – 26 18.2
 RI median dose (Gy) – – 46 (30–55)

APBI GEC-ESTRO
 Low-risk 60 42
 Intermediate-risk 61 43
 High-risk 22 15
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Oncological outcome

For the whole cohort, the median follow-up was 71 months 
(62–85 months). Six patients developed a 3rdIBTE after 
2ndCT leading to a 6-year 3rdIBTE-free survival rate of 
97.4% (0.94–1) (Fig. 1). Six-year RFS, MFS, SS and OS 
rates were 96.4, 90.3, 92.9 and 91.2%, respectively (Figs. 2, 
3). Four patients presented a regional recurrence, and dis-
tant metastatic progression was observed for 12 patients 
(36 months after 2ndCT for 10 pts). Oncological outcome 
(mainly in terms of 3rd IBTE) was not significantly impacted 
by the brachytherapy dose rate (2/27 and 4/116 for LDR and 
HDR, respectively).

According to the APBI GEC-ESTRO classification, 60 
pts (42%), 61 pts (43%) and 22 pts (15%) were classified as 
low-, intermediate- and high-risk groups. Using the ASTRO 
2016 classification, suitable and cautionary patient groups 
represented 43% and 42%, respectively (unsuitable group 
15%). For the GEC-ESTRO classification, 6-year 3rdIBTE-
free survival rates were 100, 95.8 and 92.9%, respectively, 
for low-, intermediate- and high-risk groups (p = 0.003). 
For the ASTRO classification, 6-year 3rdIBTE free survival 
rates were 100, 96.2 and 92.9%, respectively, for suitable, 
cautionary and unsuitable risk groups (p = 0.004). No sig-
nificant differences were observed in terms of RFS, MFS, 
SS and OS between the three APBI risk groups (Table 2). 
Among the six patients who presented a 3rdIBTE, 5 pts 
belonged to the high-risk/unsuitable group while the remain-
ing patient was classified as intermediate risk/cautionary 
(Table 3). The features of the 3rdIBTEs are summarized 
in Table 3. For the whole cohort, one patient presented a 

3rdIBTE at 54 months. Primary tumor  (1stIBTE) was an 
invasive ductal carcinoma, while the 2ndIBTE occurred 
146 months later with an invasive ductal carcinoma associ-
ated with lympho-vascular invasion and positive surgical 
margins. Third IBTE was an invasive ductal carcinoma. All 
of the three breast events appeared in the same area. This 
patient belonged to the high-risk/unsuitable group. A second 
patient had a 3rdIBTE 71 months after the 2ndIBTE. The 
three tumors were invasive lobular carcinoma (time interval 
between 1st and 2ndIBTE = 62 months). They were all local-
ized in the same quadrant. A bifocal tumor was observed 
on the 2ndIBTE lumpectomy specimen. The 3rdIBTE was 
still bifocal. This patient belonged to the intermediate-risk/
cautionary group. Four others 3rdIBTE (high-risk/unsuitable 
group) were observed at 83, 92, 93 and 114 months.

In order to find significant prognostic factors for 3rdIBTE, 
different variables related to the 2ndIBTE were analyzed in 
univariate analysis (age, tumor size, histological grade, mar-
gin status, lympho-vascular invasion, ki67, ABPI-risk group 
and time interval between 1st and 2nd surgery). Lympho-
vascular invasion (p = 0.009), positive margins (p = 0.0001) 
and high-risk/unsuitable group of the ABPI classification 
(p = 0.001) were the three significant prognostic factors 
for 3rdIBTE. In multivariate analysis, high-risk/unsuit-
able ABPI group was the only significant prognosis factor 
for 3rdIBTE (p = 0.009), leading to consider that patients 
belonging to the high-risk group have a 9.66 relative risk for 
developing a 3rdIBTE.

Toxicity profile

Among the 143 pts, the maximum complication rate 
observed after 2ndCT (at the last follow-up) was 33% (47 
pts), 26% (37 pts), 2.8% (4 pts) and 0.7% (1 pt) for grades 
1, 2, 3 and 4, respectively. The observed complications 
consisted mainly in cutaneous (32.5%) and sub-cutaneous 
fibrosis (30.1%), while telangiectasia (8.4%) and hyper-pig-
mentation (17%) were less frequent. One patient presented 
grade 4 ulceration. Regarding cosmetic outcome, excellent/
good result was noticed for 122 pts (85%), while poor result 
was observed for 6 pts (4.6%). Excellent cosmetic results 
were obtained for 62% and 74% for HDR and LDR cohort, 
respectively.

Discussion

The treatment choice in case of 2ndIBTE has been under 
debate for the past few years, with no clear established 
guidelines. Salvage mastectomy was the historical treat-
ment, based on retrospective and comparative series. With 
the emergence of conservative treatment for primary breast Fig. 1  3rd ipsilateral breast tumor event-free survival
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tumor, the possibility of a second breast preservation pro-
gressively gained interest [4].

As an analogy to the essential role of adjuvant radio-
therapy after breast conservative treatment for primary 
tumors, the concept of adjuvant re-irradiation of the tumor 
bed after salvage lumpectomy became a mandatory part of 
the 2ndCT [3, 15]. To our knowledge, there has been no 
phase III trial comparing SM versus  2ndCT and the likeli-
hood of the emergence of such a trial remains quite uncer-
tain because of methodological and ethical considerations 
[16]. Based on several old comparative series, the 3rdIBTE 
after SM is about 10–15% (ranging from 3 to 32%) with 
equivalent results obtained after 2ndCT + APBrI [15]. More 
recently, the GEC-ESTRO Breast Cancer Working Group 
reported the results of salvage lumpectomy + APBrI with 

3rdIBTE actuarial rates at 5 and 10 years of 5.6% and 7.2%, 
respectively [6]. The choice between those two salvage treat-
ments, which seems to achieve comparable local control, is 
mainly based on histopathological factors. If they lead to 
consider a SM, a 2ndCT must be ruled out. On the other 
hand, in the absence of bad histopathological prognosis 
factors, breast size after the primary conservative treatment 
and the cutaneous and subcutaneous consequences of the 
first irradiation should be taken into account in order to dis-
cuss a 2ndCT + APBrI (Fig. 4). Finally, the patient’s choice 
remains crucial after a full and detailed explanation of the 
risk and benefits of each salvage treatment.

In our study, regarding the oncological outcomes of the 
whole cohort, the 6-year 3rdIBTE-FS, RFS, MFS, SS and 
OS rates were 97.4, 96.4, 90.3, 92.9 and 91.2%, respectively. 

Fig. 2  Regional-free survival (a); metastatic-free survival (b); specific survival (c); overall survival (d)
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In Guix et  al. study, 36 pts who presented a 2ndIBTE 
(mainly stages I and II) underwent a 2ndCT (salvage 
lumpectomy + HDR-MIB APBrI) [17]. The authors reported 

a 10-year local control rate of 89.4% with a 10-year overall 
survival rate of 96.7%. The GEC-ESTRO study reported a 
similar local control with a 5-year actuarial 3rdIBTE-free 
survival rate of 94.4% [6]. The authors reported 5-year 
actuarial MFS, SS and OS rates of 88.9, 90.5 and 88.7%, 
respectively, which were quite similar to our results after 
6 years of follow-up.

In these two studies, the re-irradiation of the tumor bed 
was performed with multicatheter interstitial brachytherapy 
based on LDR or HDR which remains currently the most 
approved re-irradiation technique. However, different APBrI 
techniques have been described [18–22]. Trombetta et al. 
reported the results of a cohort of 18 pts with a 2ndIBTE 
who underwent a 2ndCT combining salvage lumpectomy 
plus a balloon-device based brachytherapy (34 Gy in 10 frac-
tions over 5 days). After a median follow-up of 39.6 months, 
the authors observed 11% of 3rdIBTE [18]. Intraoperative 
50 kv X-ray radiotherapy (IORT) has also been investigated. 
Kraus-Tiefenbacher et al. performed IORT for 17 pts and 
reported, after a median follow-up of 37 months, 11.7% 
of 3rdIBTE [19]. In the same way, Ching et al. observed a 
3rdIBTE-FS rate of 100% in a small cohort of 12 pts (MFU: 
14 months) [20]. More recently, using 50 kv IORT APBrI 
technique, Thangarajah et al. presented encouraging results 
in a cohort of 41 pts (MFU close to 5 years) with a rate of 

Fig. 3  3rd ipsilateral breast tumor event free survival according to the 
GEC-ESTRO APBI classification

Table 2  Oncological outcomes 
according to the GEC-ESTRO 
and ASTRO APBI classification 
at 6 years

Low Low-risk, Int Intermediate-risk, High High-risk, Suit suitable, Caut Cautionary, Unsuit Unsuitable, 
3rdIBTE-FS 3rd ipsilateral breast tumor event free survival, RFS regional recurrence free survival, MFS 
metastatic free survival, SS specific survival, OS overall survival

APBI classifications GEC ESTRO ASTRO

Groups Low Int High p value Suit Caut Unsuit p value

6-year 3rdIBTE-FS 100 95.8 92.9 0.003 100 96.2 92.9 0.004
6-year RFS 96.5 96.8 94.7 0.63 96.6 97 94.7 0.61
6-year MFS 85.3 93.1 95.2 0.54 87.6 91.4 95.2 0.83
6-year SS 91.1 93.6 95.2 0.35 91.2 93.9 95.2 0.91
6-year OS 87.2 93.6 95.2 0.23 87.3 93.9 95.2 0.52

Table 3  Patient and tumor 
characteristics in case of 
3rdIBTE

2ndIBTE second ipsilateral breast tumor event, 3rdIBTE third ipsilateral breast tumor event, HR high-risk, 
IR intermediate-risk, LVI lympho-vascular invasion

3rdIBTE APBI groups Time interval between 
1st and 2ndIBTE 
(months)

Time interval between 
2nd and 3rdIBTE 
(months)

2ndIBTE characteristics

Patient # 1 HR 146 54 LVI
Involved margins

Patient # 2 IR 62 71 Multifocal disease
Patient # 3 HR 48 83 Young age (38 y)
Patient # 4 HR 276 92 Size (40 mm)

Involved margins
Patient # 5 HR 300 93 Involved margins
Patient # 6 HR 84 114 Involved margins
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3rdIBTE-FS close to 90% [21]. Electron beam IORT APBrI 
was investigated by Blandino et al. who treated 29 pts with a 
5-year local control rate of 92.3% [22]. Recently, the onco-
logical outcome and toxicity results of the RTOG1014 pro-
spective trial were reported at the 2018 ASTRO meeting. 
In this protocol, APBrI used a 3D conformational external 
beam radiation technique delivering a total dose of 45 Gy 
in 15 fractions (twice daily). In a cohort of 65 pts with a 
median follow-up of 3.64 year, the authors observed a 2nd 
breast conservation rate, DMFS and OS of 94.8% with 6.9% 
of late grade 3 treatment-related complication rate.

Regarding the oncological outcome according to the 
GEC-ESTRO APBI classification, we reported 6-year 
3rdIBTE-free survival rates of 100, 95.8 and 92.9% for 
low-, intermediate- and high-risk groups, respectively. 
The GEC-ESTRO APBI phase III compared WBI versus 
APBI for selected primary early-stage breast cancer (low- 
and intermediate-risk groups) [23]. The authors reported 
a 5-year local relapse rate (2ndIBTE) of 1.44% which 
appears quite comparable with our 2ndCT results (no and 
only one 3rdIBTE for low- and intermediate-risk patient, 
respectively). Those results lead to consider that, in case of 
low- and intermediate-risk breast cancer, lumpectomy plus 
MIB-APBI achieve excellent local control rates whatever 
the status of breast tumor (primary or 2ndIBTE). Moreo-
ver, recently at the 2018 ASTRO annual meeting, the GEC-
ESTRO reported the results of a propensity score-matched 
analysis comparing SM (215 pts) versus 2nd CT (215 pts) 
using MIB. With a MFU of 65 months, no significant dif-
ference was observed between the two salvage treatments in 
terms of DFS, OS, MSF or 3rd IBTE.

For high-risk group patients, we reported a 6-year 
3rdIBTE-free survival rate of 92.9% significantly lower 
compared to low- and intermediate-risk groups (p = 0.003) 

while the relative risk of 3rdIBTE was 9.66. This sub-
group of patients tends to have a more aggressive disease 
(positive margins, lympho-vascular involvement, extensive 
DCIS, multifocality or large tumor size …) leading to con-
sider 2ndCT for high-risk group with caution. However, if 
for 1stIBTE high-risk patients, the recommendation would 
be WBI instead of APBI, in case of 2ndIBTE, a mutilating 
treatment (SM) should be discussed as the only alternative 
to a 2ndCT. Actually, Lee et al. described the deleterious 
impact of mastectomy (even with a surgical reconstruction) 
regarding body image, self-confidence and quality of life 
[7, 24]. Mastectomy was even associated with a higher rate 
of unemployment [25]. Therefore, in case of 2ndIBTE and 
mainly for high-risk group patients, discussion and infor-
mation given to the patient regarding treatment options and 
their potential outcomes is crucial. An indication of 2ndCT 
must also be carefully examined regarding patients with 
lympho-vascular involvement and positive surgical mar-
gins, which appeared to be prognosis factor for a 3rdIBTE 
in univariate analysis.

Overall survival results of the whole cohort are encour-
aging with a 6-year OS rate of 91.2%, with a 6-year MFS 
and SS rates of 90.3% and 92.9%, respectively. While these 
results are comparable to the 5-year OS (88.9%), MFS 
(90.5%) and SS (88.7%) rates reported in the 2ndCT GEC-
ESTRO study [6], 5-year OS for low- and intermediate-risk 
primary tumor reported in the GEC-ESTRO APBI phase III 
trial, appear higher (97.3%) [23]. In our study, most of the 
patient who presented a metastatic diffusion belonged to the 
low-risk group with a 6-year MFS of 85.3, 93.1 and 95.2% 
for low-, intermediate- and high-risk groups, respectively. 
In the low-risk group, all the metastatic patients (8 pts) dis-
played systemic disease during the first 48 months of follow-
up and 50% (4 pts) within the first 2 years. The mechanism 
of these early relapses in low-risk patients is not clearly elu-
cidated and needs to be analyzed in a larger cohort.

Our study presents some weaknesses such as its retro-
spective nature, the limited number of patients and follow-
up, which limit the analysis of the oncological outcome 
especially for low-risk patients in terms of MFS. However, 
according to our knowledge, this is the first analysis of the 
use of APBI classification in the therapeutic decision pro-
cess in case on 2ndIBTE.

Conclusion

When considering 2ndIBTE, the debate still remains on how 
to consider this event: true recurrence of the 1stIBTE or a 
new (independent) event? The concordance of the local con-
trol rates for low- and intermediate-risk groups, reported by 
the GEC-ESTRO APBI phase III (primary tumor) and ours 
(2ndIBTE) suggests that the question appears less crucial 

Fig. 4  Decision tree in case of 2nd ipsilateral breast tumor event
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regarding local outcome while the control of systemic dis-
ease remains a critical issue.

In case of 2ndIBTE, a second conservative treatment with 
MIB-APBrI can be proposed as a safe and efficient alterna-
tive to salvage mastectomy. In order to refine the therapeu-
tic decision, the GEC-ESTRO APBI classification could be 
used as a potential decision making and prognosis tool for 
second conservative treatment while patient information 
remains fundamental mainly for high-risk patients.
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