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Background & Rationale for Nodal Irradiation



Basics of Dose Fractionation 



Overview of Key Clinical Questions



Historical Context : Evolution of RNI 



Key Trials on Nodal Irradiation & Dose Fractionation

Category Trial Year Population Intervention
Primary 

Endpoint
Key Findings

Omission of RNI in 
Downstaged

Patients

NSABP B-51 / 
RTOG 1304

Ongoing
ypN0 after NAC 

(BCS/mastectomy)
RNI vs no RNI

Invasive breast cancer 
recurrence-free interval

Aims to test safety of omitting RNI in 
downstaged patients

Hypofractionation 
with Nodal 
Coverage

FAST-Forward
(subgroup)

2020
Early breast cancer 

(subset received RNI)
26 Gy/5 fx/1 week vs 
40 Gy/15 fx/3 weeks

Ipsilateral breast/chest 
wall relapse

5 fractions non-inferior; nodal data 
limited but reassuring

Addition of RNI in 
Node-Positive or 

High-Risk
MA.20 2015

Node-positive (1–3) or 
high-risk node-
negative, post-
lumpectomy

WBI ± RNI Disease-free survival
RNI improved DFS; ↑ toxicity; no OS 

benefit

Addition of RNI in 
Node-Positive or 

High-Risk

EORTC 
22922/10925

2015; 
2020 

update

Node-positive or high-
risk node-negative

WBI ± IMN + SCV RT Overall survival
↓ breast cancer mortality; modest 

DFS gain



NSABP B-51 : Schema & Results 

Clinical Implication :
In patients achieving pCR in axilla post 
NAC ,Omission of RNI appears to be 
oncologically safe in the short term , 
supporting response adapted treatment 
approaches



NSABP B-51 : Updated Results (2024)

Clinical Implication 
Omission of RNI appears to be oncologically safe with significant reduction in treatment related morbidity



NSABP B-51 : Case Study Applications



RTOG 1304- Schema 

Study Rationale 
Whether ALND can be safely omitted in patients with residual nodal disease post NAC if comprehensive RNI 
is delivered

Current Status
RTOG 1304 is still ongoing with mature results pending
This complements NSABP 51 by addressing patients with residual nodal disease(ypN+) rather than ypN0



NSABP B-51 vs RTOG 1304 
Response-Adapted RNI Trials

Feature NSABP B-51 (Alliance) RTOG 1304 (NRG Oncology)

Trial Phase & Design Phase III, multicenter, randomized

Population
Biopsy-proven cN1 breast cancer at diagnosis, 
ypN0 after NAC

Same eligibility criteria; companion study to B-51
ypN+ , Positive SLN after NAC

Intervention Arms
Arm 1: Breast/chest wall RT only
Arm 2: RT + comprehensive RNI

Arm 1: Breast/chest wall RT only
Arm 2: RT + comprehensive RNI (SCF, axilla, ± IMN)

Primary Endpoint IBCRFI IBCRFI

Secondary Endpoints LRR, DFS, OS, toxicity, QOL LRR, DFS, OS, toxicity, patient-reported outcomes

Stratification Factors
HR/HER2 status, breast surgery type, axillary 
surgery type Same as NSABP B-51

Rationale
Address uncertainty on RNI benefit after 
axillary pCR post-NAC

Same rationale; 
confirmatory in NRG setting

Key Findings
No significant difference in IBCRFI with or 
without RNI

Similar: No difference in IBCRFI; 
Reduced toxicity in no-RNI group

Toxicity Findings
Less lymphedema,
Better shoulder mobility without RNI

Same pattern; 
Also better PRO scores without RNI

Implications Supports omitting RNI in ypN0 after NAC Reinforces omission approach; 
supports guideline changes



MA 20 (NCIC- CTG): Schema

RNI  - SCLN, IMN , High Axilla 



MA 20 (NCIC- CTG): Results 

Clinical Implication 
Established benefit of RNI for DFS in 
node positive patients and  high risk 
node negative patients   with modest 
absolute benefit

No OS Benefit
Reduced Local & Distal Recurrence with RNI 



EORTC 22922: Schema

Clinical Significance
First RCT to show OS benefit with RNI
Supporting comphrensive nodal coverage in appropriate patients



EORTC 22922: Results

Cardiac Considerations
Increased cardiac mortality noted with older RT techniques
Modern IMRT and Breath Hold techniques significantly reduce cardiac exposure



EORTC 22922: Fields used for treatment

Siman-Tov, M., A. Ostrovski, M. Mast, H. Struikmans, L. Bogers, C. Fortpied, S. Hol et al. "Dosimetric Analyses of the Three Radiation Techniques Used in the EORTC 22922/10925 IM-MS Breast Cancer Trial." Clinical Oncology 36, no. 11 (2024): 690-700.
Lievens Y, Poortmans P, Van den Bogaert W. A glance on quality assurance in EORTC study 22922 evaluating techniques for internal mammary and medial supraclavicular lymph node chain irradiation in breast cancer. Radiother Oncol. 2001;60:257-65.



EORTC 22922: Complements MA 20 
Study Overview
European counterpart to MA 20 with similar patient population and design 



MA 20 / EORTC 22922: Case Study Applications



Fast Forward – Nodal Sub study

Brunt, A. Murray, et al. "Patient-and clinician-assessed five-year normal tissue effects following one-week versus three-week axillary radiotherapy for breast cancer: Results from the phase III FAST-Forward trial randomised nodal sub-study."

Radiotherapy and Oncology (2025): 110915.

FAST-Forward showed that 26 Gray (Gy) in 5 fractions (Fr) 
over one week adjuvant radiotherapy to breast or chest 
wall was as safe and effective as a three-week schedule 

(40 Gy/15Fr) for early breast cancer. 

The nodal sub-study investigated whether a one-week 
schedule is safe for adjuvant axillary radiotherapy.

Applicable for Both BCS and MRM scenarios



Fast Forward – Nodal Sub study
Primary Results: 5-Year Arm/Hand Swelling

Cumulative risk of moderate or marked arm or hand swelling 
during follow-up by fractionation schedule (Primary endpoint)

Brunt, A. Murray, et al. "Patient-and clinician-assessed five-year normal tissue effects following one-week versus three-week axillary radiotherapy for breast cancer: Results from the phase III FAST-Forward trial randomised nodal sub-study."

Radiotherapy and Oncology (2025): 110915.

Clinical Interpretation
• Ultra-hypofractionated nodal radiotherapy appears feasible with acceptable toxicity , but longer follow-up needed for definitive conclusions on late 

effect and efficacy
• Supports short course RNI in carefully selected patients ensuring compliance and optimal resource utilisation.



Fast Forward – Nodal Sub study

Brunt, A. Murray, et al. "Patient-and clinician-assessed five-year normal tissue effects following one-week versus three-week axillary radiotherapy for breast cancer: Results from the phase III FAST-Forward trial randomised nodal sub-study."

Radiotherapy and Oncology (2025): 110915.



Hypofractionation: Case Study Applications



Hypofractionation: Complex Case Study



Comparative Trial Analysis



Comparative Trial Analysis –
Key Differences





Evidence based Treatment Algorithm



Evidence based Treatment Algorithm  for RNI - 2025



Special Consideration & Subgroup Analysis



Future Directions & Ongoing Research



Key Take Home Messages
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