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Introduction

• Radiotherapy (RT) is an integral part of breast conserving therapy



EBCTCG, McGale P, et al. Lancet. 2014;383 (9935):2127–2135. Gustavo Nader Marta 

Introduction
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• Older series: local ipsilateral breast tumour recurrence

- Breast-conserving therapy: 20-year incidence rate of 15 -20%

- Mastectomy: 10-year incidence rate of 10-20%

Introduction

Marta GN, et al. Breast J. 2017;23(1):26-33. 
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Introduction

Local breast recurrence rate in three consecutive trials on breast-conserving therapy from 1980 till 2012

Poortmans P, et al. Breast. 2017;31:295-302.

1.8% LRR at 9 years

Better diagnostic test, 
local and systemic
therapies
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Introduction

Bouganim N, et al. Breast Cancer Res Treat 2013;139:603–6.

Proportion of locoregional recurrences over time Proportion of locoregional recurrences for endocrine 
and chemotherapy over time

Over the last 20 years ->  Down to 10-15% of all recurrences
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Introduction

Miller KD, et al. CA Cancer J Clin. 2019;69(5):363-385. 

The number of breast cancer survivors

will increase by 22% between 2019 to

2030(> 1 million)    

Estimated Number of US Cancer Survivors by Site – SEER database

2019

2030

More patients with breast ipsilateral

recurrence

More patients will need a second local 

treatment (ReRT) 
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Introduction

Reirradiation

Side effects Tumour control / quality of life

Therapeutic challenge

Tumour recorrence Tumours are heterogeneous
Patients are heterogeneous

Treatment options for in-field relapse involve surgery, systemic therapy and ReRT
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• Decision on ReRT needs to consider: 

Dörr W, et al. Clin Oncol (R Coll Radiol). 2018;30(2):67-72. 

1 - Localisation of the second tumour in relation to the initial radiation treatment volumes, and so the previuos

exposure of organs at risk;

2 - Parameters of the initial radiotherapy: dose, fractionation and volume;

3 - Combination therapy for the first tumour (chemotherapy, ‘biologicals’); 

4 - Time interval from the treatment of the first tumour with regard to potential tissue-specific morbidity after 

ReRT and its impact on the patient’s quality of life.

Introduction
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• ReRT aspects: 

1 - Different techniques can be used for ReRT. The largest experience comes from brachytherapy, but external-

beam irradiation is a well-documented option for ReRT. However, the clinical indications for ReRT, techniques, 

ideal doses and fractionation schemes have not yet been clearly defined.

Introduction

Marta GN, et al. Breast. 2017;33:159-165.
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• ReRT aspects

Several studies have reported using hyperthermia with ReRT for the management of breast cancer recurrence.

Hyperthermia is a radiosensitizer that increases tumour temperature, decreasing intratumoral hypoxia and

reducing sublethal damage repair in the malignant cells.

Introduction

Marta GN, et al. Breast. 2017;33:159-165.

Oliver J. Ott and Manfred Schmidt. 
Hyperthermia and Reirradiation, 2017
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• ReRT with hyperthermia

Introduction

1988 to 1991

Overall complete response: 
41% vs. 59% 

Vernon CC, et al. Int J Radiat Oncol Biol Phys. 1996;35(4):731-44.
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• ReRT with hyperthermia

Introduction

Datta NR, et at. Int J Radiat Oncol Biol Phys. 2016;94(5):1073-87.

34 studies

Eight were 2-arm (randomized, n=5; 
nonrandomized, n=3), whereas 26 were 
single-arm studies.

Median of 7 HT sessions (average 
temperature of 42.5°C) 
Mean RT dose: 38.2 Gy (range, 26-60 Gy)

In the 2-arm studies
Complete response: 60.2% RT + HT versus 38.1% RT alone
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• ReRT with hyperthermia

Introduction

To assess the impact of hyperthermia thermal dose (TD)

Retrospective study (n = 112)
Resected locoregional recurrent breast cancer
ReRT 8frx4Gy (n = 34) or 23frx2Gy (n = 78)
4–5 weekly hyperthermia guided by invasive thermometry: ‘low’ (n = 56) and ‘high’ TD (n = 56)

Bakker A, et al. Radiother Oncol. 2022;167:149-157. 
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Reirradiation

Marta GN, et al. Breast. 2017;33:159-165.

Evidences for ReRT?
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• Second breast-conserving curative treatment and ReRT

Reirradiation

N 2nd LR (%) 5-year OS (%)
FU 

(years) BCS MT BCS MT BCS MT

Milan (EIO) 3.7 161 0 21 - 82 -

Milan (EIO) 6.7 57 133 19 3 85 70

Budapest (NIO) 14 32 32 28 16 77 55

Dutch Grouop 4.3 20 229 40 22 NR NR

Yale-New Haven Hosp 14 30 116 7 7 66 58

Marseille Cancer Inst. 3 34 36 9 3 NR NR

Univ. Pennsylvania 3.7 0 112 - 3 - 86

BCS without RT versus mastectomy

Rate of second local recurrence

- after mastectomy ~ 10%

- after BCS without RT > 20%



Gustavo Nader Marta 

• Breast ReRT with brachytherapy (PBI – Partial breast irradiation)

Reirradiation

Montagne L, et al. Breast. 2020;49:274-280.

Rate of second local recurrence

- after BCS + RT(brachy) ~ 10%
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• 2nd BCT versus mastectomy 

Reirradiation

Hannoun-Levi JM, et al. Int J Radiat Oncol Biol Phys. 2021;110(2):452-461.
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• 2nd BCT versus mastectomy 

Reirradiation

Hannoun-Levi JM, et al. Int J Radiat Oncol Biol Phys. 2021;110(2):452-461.

• 01/1995 to 06/2017
• 15 hospitals/cancer centers in 7 

European countries 

Patients were offered mastectomy 
or lumpectomy plus brachytherapy

GEC-ESTRO study

754 were matched by 
propensity score 
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• 2nd BCT versus mastectomy 

Reirradiation

Hannoun-Levi JM, et al. Int J Radiat Oncol Biol Phys. 2021;110(2):452-461.

GEC-ESTRO study

Propensity scores were calculated with logistic regression and multiple 

imputations. Matching (1:1) was achieved using the nearest neighbor method, 

including 10 clinical/pathologic data related to the second breast event.

Primary endpoint:
• 5-year OS  from the 

salvage surgery date 

Secondary endpoints: 
• 5-year cumulative 

incidence of third breast 
event

• Regional relapse and 
distant metastasis

• Disease-free and specific 
survival.
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• 2nd BCT versus mastectomy 

Reirradiation

Hannoun-Levi JM, et al. Int J Radiat Oncol Biol Phys. 2021;110(2):452-461.

GEC-ESTRO study

Overall survival
Incidence of third ipsilateral breast 

tumour event
Incidence of regional relapse
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• 2nd BCT versus mastectomy 

Reirradiation

Hannoun-Levi JM, et al. Int J Radiat Oncol Biol Phys. 2021;110(2):452-461.

GEC-ESTRO study

Incidence of distant metastasis Disease-free survival rate Specific survival
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• 2nd BCT versus mastectomy 

Reirradiation

Hannoun-Levi JM, et al. Int J Radiat Oncol Biol Phys. 2021;110(2):452-461.

GEC-ESTRO study
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• Breast ReRT with brachytherapy (PBI)

Reirradiation

Hannoun-Levi JM, et al. Radiother Oncol. 2013;108(2):226-31.
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• Breast ReRT with brachytherapy (PBI)

Reirradiation

Hannoun-Levi JM, et al. Radiother Oncol. 2013;108(2):226-31.

217 patients
breast tumour recurrence

Salvage lumpectomy
Multi-catheter brachytherapy

(low, pulsed, or high-dose rate)

GEC-ESTRO study

Time to IBTR (years) 10.1 [1.1–35.3]
Median age (years)

Primary 50 [19 - 83]

Recurrence 61 [28 - 85]
Recurence site

Initial tumour bed (ITB) 111 51.2 %

Close to ITB 35 16.1 %
Other quadrant 45 20.7 %

Unknown 26 12.0 %
Median RT dose (Gy) 56 [30 - 69.6]

Technique
LDR 27 12%
PDR 88 41%

HDR 102 47%
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• Breast ReRT with brachytherapy (PBI)

Reirradiation

Hannoun-Levi JM, et al. Radiother Oncol. 2013;108(2):226-31.

GEC-ESTRO study

9 pts (4.1%)

22 pts (10.1%)

Median follow-up (years) from the recurrence: 3.9 (1.1 – 10.3) 
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• Breast ReRT with brachytherapy (PBI)

Reirradiation

Hannoun-Levi JM, et al. Radiother Oncol. 2013;108(2):226-31.

GEC-ESTRO study

Median follow-up (years) from the recurrence: 3.9 (1.1 – 10.3) 

5-year OS: 88.7% [83.1–94.8]
10-year OS: 76.4% [66.9–87.3]
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• Breast ReRT with brachytherapy (PBI)

Reirradiation

Hannoun-Levi JM, et al. Radiother Oncol. 2013;108(2):226-31.

GEC-ESTRO study

Late side effects: 141 patients with 193 events

• Cutaneous and sub-cutaneous fibrosis (67%)
• Telangiectasia (16%)
• Hyperpigmentation (9%)
• Ulceration (1%)

Late side effects: Grade 
• G1 50%
• G2 39%
• G3 10 %
• G4 1% 

89%

Cosmetic assessment
• Excellent 48%
• Good 37%
• Fair 14 %
• Poor 2% 

85%
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• Breast ReRT with IORT (PBI)

Reirradiation

Montagne L, et al. Breast. 2020;49:274-280.
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• Breast ReRT with EBRT (PBI)

Reirradiation

Montagne L, et al. Breast. 2020;49:274-280.
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• Breast ReRT with EBRT (PBI)

Reirradiation

Arthur DW, et al. JAMA Oncol. 2020;6(1):75-82.
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• Breast ReRT with EBRT (PBI)

Reirradiation

Arthur DW, et al. JAMA Oncol. 2020;6(1):75-82.

58 patients
In-breast recurrence 

Tumor ≤ 3 cm
1 year or more after initial 

Unicentric (by MRI) 
No skin involvement

Salvage lumpectomy
1.5 Gy twice daily during 15 days (45 Gy) 

Each fraction separated by a minimum of 6 h
3-D conformal technique

RTOG 1014

IBR, in-breast recurrence; MF, mastectomy failure; DMFS, distant metastasis–free survival; OS, overall survival

June 4, 2010 to June 18, 2013

Median time from previous RT 13.4 years 
(range, 1.6 – 27.7 years)
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• Breast ReRT with EBRT (PBI)

Reirradiation

Arthur DW, et al. JAMA Oncol. 2020;6(1):75-82.

RTOG 1014
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• Breast ReRT with EBRT (PBI)

Reirradiation

Arthur DW, et al. JAMA Oncol. 2020;6(1):75-82.

RTOG 1014
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• Breast ReRT with PBI

Reirradiation

Kaidar-Person O, et al. Rep Pract Oncol Radiother. 2020;25(5):780-782.

What is the best PBI technique for ReRT? 
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• Breast ReRT with PBI

Reirradiation

Kaidar-Person O, et al. Rep Pract Oncol Radiother. 2020;25(5):780-782.

Different doses
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• Breast ReRT – Normal tissue dose constraints

Reirradiation

Kaidar-Person O, et al. Clin Oncol (R Coll Radiol). 2018;30(2):73-84.

Two prospective phase II trials – EBRT 
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• Treatment for chest wall recurrences after primary mastectomy is 
surgical resection

• Local failure rates of up to 70% after surgery alone

Chest wall recurrence and ReRT

Dahlstrom KK, et al.  Cancer 1993;72:774-777.
Beck TM, et al . J Clin Oncol 1983;1:400-5.

Systemic therapy after local treatment can 
improve outcomes!
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Chest wall recurrence and ReRT

Aebi S, ei al. Lancet Oncol. 2014;15(2):156-63. 

Completely excised after LR 
(mastectomy or lumpectomy) with 

clear surgical margins
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Chest wall recurrence and ReRT

Aebi S, ei al. Lancet Oncol. 2014;15(2):156-63. 

• 15% had serious adverse events – Chemo arm

• Only 19% of the patients were treated with ReRT
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Chest wall recurrence and ReRT

Marta GN, et al. Breast. 2017;33:159-165.
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Chest wall recurrence and ReRT

Courtesy of Philip Poortmans

• No standard approach

• To be individualised

• Prognosis

• Time interval

• Side effects of primary RT

• ReRT to chest wall can be considered:

• For macroscopic disease, if surgery is not feasible

• For microscopic disease after resection

• For microscopic disease after systemic therapy

Clinical practice
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Chest wall recurrence and ReRT

Courtesy of Philip Poortmans

Setting 1

• Complete resection, no risk factors

• Follow-up

Setting 2

• Complete resection, with risk factors

• No other or controlled disease elsewhere

• Favourable tumour biology

• Long life expectancy

• No / limited side effects for earlier RT

Clinical practice
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Chest wall recurrence and ReRT

Courtesy of Philip Poortmans

Setting 3

• Micoscopically incomplete resection

• Strongly consider ReRT if

• No other or controlled disease elsewhere

• Unfavourable tumour biology

• Long life expectancy

• No / limited side effects for earlier RT

Setting 4

• Macroscopically incomplete resection

• Strongly consider ReRT if

• No other or controlled disease elsewhere

• Unfavourable tumour biology

• (Expected) symptomatic disease

Clinical practice
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• Locoregional recurrence rates after RT for breast cancer went down a
lot (but breast cancer survivors will increase)

• Assess carefully physical + physiological +(radio)biological parameters
of past RT

• ReRT is often indicated as component of curative-intent treatment

• Hyperthermia can improve outcomes

• Second BCT (surgery + PBI) can be considered standard ...
• ... for well-selected patients!

Unicentric, without skin involvement

Isolated recurrence (no concurrent regional and distant relapse)

Tumour size ≤ 3 cm

Preferably: time to IBTR ≥ 3 years
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• Multi-disciplinary tumour board -> individualize therapeutic approach

• Systemic therapy added to adequate locoregional treatment -> can
improve survival

• Further prospective studies are required to evaluate 2nd BCS ± ReRT vs.
mastectomy and ReRT for chest wall recurrence

• including the RT-technique and treatment dose!

No randomized phase III trials to suppot second BCT

and ReRT after salvage mastectomy!!
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Thank for your attention

Thanks to my colleagues

Philip Poortmans

Icro Meattini

Orit Kaidar-Person

Pierfrancesco Franco 
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