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2014 – LRRT after
MRM and axillary

surgery

• 8135 women 1964-86, 22 
trials.

• No benefit for recurrences
or BCM in N0.

• Benefit for all N+, N1-3 and 
N4+. Also with systemic
therapy



EORTC 22922/10925 
•4000 women, 1996-2004
•55 % N+, 45 % N0 with medial tumour
•15 år signific benefit BCM (2,6%), not OS (2,2%)

N+ / medial N0 R

RT breast/chest wall

RT breast/chest wall + 
med. fscl and IMN

MA.20 
•1800 pat, 2000-2007
•N+ or high risk N0
•At 10 years lower LRR (3,0%) and better DDFS (3,9 %)
•OS and BCM no signficant difference.

Budach et al 2015

N+ / high risk N0 R

RT breast

RT breast + med. fscl
IMN, axilla level I-III



• 3089 pat, unilat N+, 

• Righsided tumours received IMN-RT,    
not left-sided. 

• 14.8 years median follow-up

• OS 60.1% with IMN vs. 55.4% without

• BCM 31.7% with IMN vs. 33.9%  without



Side effects

• Skin, cosmetic

• Pneumonitis

• Lymphoedema and armproblems

• Complications after reconstructive surgery

• Heart disease

• Secondary malignancies – lung cancer, 
esophageal cancer, angiosarcoma

Earlier studies showed an increased non 
breast cancer mortality with radiotherapy!



Breast/thorasic wall
Axilla level (I), II, III
Fscl IV
Interpectoral
Internal mammary nodes

ESTRO target guidelines

Offersen et al. 2015
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Amaros
• 2001-2010, 1425 pat. T1-2, positive SN
• Rand ALND (744) vs. rt (681)
• 60% macromet, 30% micro, 10% ITC
• Similar 5, 10 year DFS, OS, recurrences
• More lymphedema with surgery

ACOSOG Z0011
• 1999-2004, 891 pat. T1-2, 1-2 SN-met
• Rand ALND (445) vs. enb SN (446)
• Similar 5, 10 year OS, DFS.
• All BCS + rt (high tangential fields)
• 41% micromet (37,5 % vs 44,8 %)

T1-T2, SN+ R

ALND

Enb SN

T1-T2, SN+ R

ALND

RT



Randomization 1:1

No further axillary
surgery

Completion axillary
lymph node dissection

1-2 SN-macrometastases
Meeting all inclusion criteria
Informed consent

Inclusion criteria
T1-3
Clinically N0
Preop ultrasound of the axilla
Breast conserving surgery or 
mastectomy
Age ≥ 18 years
No neoadjuvant systemic treatment

The SENOMAC-trial

Exclusion criteria
Regional/distant metastasis outside the 
ipsilateral axilla
Prior BC history
Pregnancy
Medical contraindication for RT or 
systemic therapy
Inability to understand study
information



Locoregional radiotherapy

• Locoregional RT according to 
national guidelines.

• Sweden and Denmark – 94% of
enrolled patients.

• Treatment plans before June 2019 
reviewed.

ESTRO target guidelines, Offersen et al. 2015

Level II-IV IMN Level I

Sweden All 1-3 lgll-met and central/medial tumour
≥4 lgll-met

Site dependent

Denmark All All <10 lgll removed



Radiotherapy QA

• Swedish RT plans in 874 out of 907 pts (96%).
• axillary CTV dichotomized as including level I or not.

• Danish RT plans for 302 out of 332 pts (91%).

• Individual axillary levels according to ESTRO guidelines.
• 62 randomly selected pts (5% or ≥3 pts per Swedish RT-site).

• 210 Danish pts (39 with level I not in the CTV).



Target volumes

Level I
• Sweden: no difference between randomization groups (37% vs. 40%, p=0.3). 
• Danmark: included in 14% in ALND-group, 97% in SN-only group.

Sweden Denmark

Breast/chestwall only 35 (4%) 0

Breast/chestwall and level II-IV 504 (58%) 148 (49%)

Breast/chestwall and level I-IV 334 (38%) 154 (51%)

Level I-IV only 1 (0.1%) 0

IMN included 121 (14%) 302 (100%)



Dose Coverage



Sara Alkner, ESTRO 2021



Caput humeri



Conclusions from RT-QA in SENOMAC

• Sweden - no difference in target volumes between treatment arms.

• Denmark – level I included if SN-biopsy only, but not if ALND.

• Regardless of inclusion in the original CTV, level I receives a high dose 
coverage from adjacent fields to the breast/chest wall and level II-IV.

Differences in regional RT between study arms should 

not affect recurrence data in the SENOMAC-trial



POSNOC
• All histological subtypes, no neoadj chemo.
• BCS+MRM. 
• Should get systemisk adj.treatment.
• 1900 pat.

MA.39
• After ALND (1-3 macromet), 
• SN+BCS (1-2 macromet), SN+MRM (1 macromet)
• ER+, HER2-, Oncotype dx <18
• No neoadj treatment, endocrine therapy 5 yr
• 2140 patienter

NSABP B51
• N1    N0 after neoadj chemo.
• SN or ALND
• Always WBRT 
• Thorasic wall RT after MRM only with reg RT
• 1600 pat

T1-T2, 1-2 SN macromet R

ALND/reg RT

Only SN

T1-T2, 1-3 macromet R

Reg RT

No reg RT

T1-T3, cN1, ypN0 R

Reg RT

No reg RT



Inclusion criteria
Primary unifocal or multifocal 
invasive breast cancer T1-T2. 
Clinically N0.
Macrometastasis (≥2mm) in 1-2 
lymph nodes at sentinel node biopsy. 
Oral and written consent.
Age ≥18 years.

Microscopic extracapsular invasion 
and all histological types allowed

Sara Alkner, Jana de Boniface, 
Dan Lundstedt, Per Karlsson, 
Helena Sackey, Elinore Wieslander, 
Pär-Ola Bendahl, Jana Ben Maaouia

T-REX
Tailored regional radiotherapy using gene expression profiling in clinically 
node negative breast cancer patients with 1-2 sentinel node macrometastases

1800 patients in Sweden, Norway, Finnland
Start Jan 2023



Thanks for the 
attention!







Internationella guidelines
Storbritannien (NICE, NCA)

• Ej både ALND och axillär RT.  

• 1-3 lgll - fscl vid dåliga prognostiska faktorer och gott PFS.

• 1-2 SN makromet – ytterligare axill.beh ej nödvändig om WBRT, postmenopausal och 
lågrisk tumör.

USA (NCCN)

• 1-2 SN makromet – ej ALND om WBRT, T1-2, ej neoadj kemo.

• 1-3 makromet – överväg starkt RT till regionala lgll (fscl, ficl, IMN, ev axill)

Tyskland

• 1-2 SN makromet – WBRT, T1-2, ej neoadj kemo. RT enbart mot axill level 1-2. 
Evidensgrad - Limited benefit to the patients and can be performed.

• Fscl/ficl – vid 1-3 makromet enbart om andra negativa prognostiska faktorer.



NCA - maj 2020

Storbrittanien

NICE - 2018





Tyskland 2020




