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Early Breast Cancer Trialists’ Collaborative Group, Lancet 2011

Background

Meta-analysis of 
individual patient 

data for 10 801 
women in 17 

randomized trials

WBI+BCS vs BCS

RT halves the rate 
at which the 

disease recurs and 
reduces the breast 
cancer death rate 
by about a sixth



Meattini et al. The Breast 2023

Background

WBI may cause side effects
(larger volumes of irradiated organ at risk)

WBI is also associated with

logistical issues
costs

radiation department workload



SandersME. J Clin Oncol 2007

Background

Results from the BCT trials suggest that the risk for 
ipsilateral breast cancer recurrence resides within

close proximity to the original tumor site

This leads investigators to consider the role of an accelerated and more 
tumor bed–focused course of radiotherapy

Ipsilateral breast recurrences in areas other than
the tumor bed (“elsewhere relapse”) occurred in 

3–4% of the cases
Elsewhere relapse are similar to the recurrences of 

contra-lateral breast cancer

For selected patients WBI could be an 

over-treatment

47 % 11 %

cm
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PBI techniques

- Interstitial brachytherapy  with HDR or LDR

- Intracavitary brachytherapy with Mammosite

- Intraoperative radiotherapy

- External beam radiation therapy



PBI techniques

Njeh et al. Radiation Oncology 2010
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Results from RCTs: IBR

GEC-
ESTRO

IMPORT 
LOW

RAPID RTOG 0413 University of
Florence

ELIOT TARGIT-A

N° pts 1184 2018 2135 4216 520 1305 3451

Primary
Endpoint

LR/non-
inferiority

IBTR/non-
inferiority

IBTR/non-
inferiority

IBTR/
equivalence

IBTR/
equivalence

IBTR/non-
inferiority

IBTR/non-
inferiority

Median
FUP 

(years)

10.36 6 8 10.2 10.7 12.4 2.5

PBI 
technique

Dose/fr

HDR
32 Gy/8 fr

or
30.3 Gy/7 

fr
PDR 50 Gy

EBRT (IMRT)
40.05 Gy/15 

fr

3D CRT 
38.5 

Gy/10 fr
(5-8 days)

MIB 
Mammosite
34 Gy/10 fr
(5-10 days) 
3D EBCRT 

38.5 Gy/10 fr
(5-10 days)

EBRT (IMRT)
30 Gy in 5 fr

(2 weeks) 

IOERT 
21 Gy/1 fr
electrons

up to 9 
MeV

IORT
Low energy 
X-rays 50 KV 

20 Gy/1 fr

LC 
(WBIvsPBI)

1.58% vs. 
3.51%

p = 0.074 

1.1% vs. 
0.5%

p = 0.016 

2.8% vs. 
3.0%

HR 1.27 

3.9% vs. 
4.6% 

HR 1.22 

2.5% vs. 
3.7% 

HR 1.56 

2% vs. 
11%

HR 4.62 

1.3% vs. 
3.3%

p = 0.042 

Strnad V et al. Lancet Oncol 2023
Coles CE et al. The Lancet 2017

Whelan TJ et al. Lancet 2019
Vicini FA et al. Lancet 2019

Meattini I et al. J Clin Oncol 2020
Orecchia R et al. Lancet Oncol 2021

Vaidya JS et al. Lancet 2010

IRMA 
Trial



Results from RCTs: Toxicity

Whelan TJ et al. Lancet 2019
Vicini FA et al. Lancet 2019

Meattini I et al. J Clin Oncol 2020
Meduri B et al. JCO 2023

Orecchia R et al. Lancet Oncol 2021

Trial Dose/fr Reported toxicities 

IRMA 38.5 Gy/10 
twice daily fr

G3-4 late soft tissue: 
2.8 % PBI vs 1% WBI
G3-G4 late bone toxicity: 
1.1% PBI vs 0% WBI 

RAPID
38.5 Gy/10 

twice daily fr

G>2 induration: 
22.9% PBI vs 4.6% WBI
G>2 telangiectasi: 
9.3% PBI vs 3.7% WBI
G>2 breast pain: 
4.8% PBI vs 1.9% WBI

RTOG 0413 38.5 Gy/10 twice daily fr
(EBRT)

34 Gy/10 twice daily fr
(BRT)

No detailed data 
published

University of 
Florence

30 Gy in 5 fr
(2 weeks) 

G>2 overall late toxicity: 
0% PBI vs 7% WBI 

ELIOT: 
Information about side-effects not available for all patients
Skin side-effects: significant difference in favour of the IORT group (p=0·0002)
Higher occurrence of fat necrosis in IORT group (p=0·04) 



Results from RCTs: Meta-Analysis

Goldberg M et al. Int J Radiation Oncol Biol Phys 2023

15 trials
16474 patients
Studies from 1982 to 2015
Most of patients: >60 y, T1N0, Grade 1-2, receiving Hormone therapy
Meta-analysis based on aggregate data from published randomized trials
To assess effectiveness of PBI and to compare different techniques



Results from RCTs: Meta-Analysis

Goldberg M et al. Int J Radiation Oncol Biol Phys 2023



Results from RCTs: Meta-Analysis

Goldberg M et al. Int J Radiation Oncol Biol Phys 2023

√

√

The absolute difference between groups for
ipsilateral breast events was very small (<1%),
supporting these approaches for women
considering PBI



Results from RCTs: Meta-Analysis

Goldberg M et al. Int J Radiation Oncol Biol Phys 2023

Strongly influenced
by the RAPID trial

Cardiac mortality LESS with PBI but the number of events was small
A trend for fewer contralateral breast cancers but not statistically significant
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International guidelines and recommendations 

Meattini I al. Lancet Oncol 2022 

A consensus to harmonise expert opinions about hypofractionation

It addresses dose and fractionation for whole and partial breast irradiation, chest
wall irradiation, and regional nodal irradiation

Recommendations for Ultrafractionation (five fractions) and well-defined
selection criteria for PBI were reported



International guidelines and recommendations 

Meattini I al. Lancet Oncol 2022 



International guidelines and recommendations 

Shaitelman SF al. Practical Radiation Oncology 2024

ASTRO convened a task force to address 4 key questions focused on the
appropriate indications and techniques for PBI as an alternative to whole
breast irradiation (WBI) to result in similar rates of ipsilateral breast
recurrence (IBR) and toxicity outcomes.



International guidelines and recommendations 

Shaitelman SF al. Practical Radiation Oncology 2024

3-dimensional conformal radiation therapy
Intensity modulated radiation therapy
Multicatheter brachytherapy
Single-entry brachytherapy

Daily or every-other-day external beam PBI regimen

Intraoperative radiation therapy alone 

Twice-daily external beam PBI regimens



International guidelines and recommendations 

Shaitelman SF al. Practical Radiation Oncology 2024
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Future perspectives: preoperative radiotherapy

Li YR, Barry PN. Ann Breast Surg 2022 

Early data show similar local control without evidence of increased toxicity or
worsening cosmesis, as compared to postoperative PBI or standard whole
breast irradiation

Possible clinical advantages:
-reducing the treatment field
-increasing the number of patients eligible for PBI 
-identifying biomarkers of response to radiation
-improving the rates of breast conservation and treatment compliance



Future perspectives: preoperative radiotherapy

Meattini et al. The Breast 2023



Future perspectives: preoperative radiotherapy

Li YR, Barry PN. Ann Breast Surg 2022 



Conclusions

- WBI+BCS reduces the risk of local recurrence and the breast
cancer death rate compared with BCS alone

- PBI represents an alternative to whole breast irradiation (WBI) to
reduce radiation exposure to the whole breast and surrounding
organs

- Following well-defined selection criteria, PBI showed similar local
control and survival outcomes and a significant reduction of acute
toxicity

- The effect on late toxicity varied by technique and
dose/fractionation

- Pre-operative accelerated PBI (P-APBI) appears to be safe and has
a number of advantages as compared to APBI (adjuvant setting),
especially in traslational research (biomarkers of response to
radiation) in association with oncoplastic surgery
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