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Equal survival outcomes but half the risk of postoperative 
arm lymphoedema



Sentinel Lymph Node Metastases: 
Omission of Axillary Dissection
ACOSOG Z0011 (N=813)
• T1-2
• ≤ 2 metastatic nodes
• No palpable nodes = cN0
• Breast-conserving surgery
• No gross extranodal disease

• Non-SLN metastases 27%

SINODAR-ONE (N=889)
• T1-2
• ≤ 2 macrometastatic nodes
• No palpable/visible nodes
• BCS + mastectomy (N=218)
• Age 40-75 years

• Non-SLN metastases 44%
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Few available RT plans
High tangents

Protocol-violating nodal RT



Sentinel Lymph Node Macrometastases: 
Axillary Dissection or Axillary Radiotherapy?
AMAROS (N=1425)
• T1-2 up to 3 cm until 2008
• Number of allowed SLN+ not 

specified (results: mostly 1-2)
• No palpable nodes = cN0
• BCS + mastectomy (N=248)

• Non-SLN metastases 33%

OTOASOR (N=474)
• T1-2 up to 3 cm
• Number of allowed SLN+ not 

specified (results: mean 1.36)
• No palpable nodes = cN0
• BCS + mastectomy (N=74)

• Non-SLN metastases 38.5%
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Statistical power was 
never achieved 
(18 instead of 52 

axillary recurrences 
after 10 years)



SENOMAC Eligibility Criteria

• 1-2 sentinel lymph node macrometastases
• T1-3
• cN0 on palpation but positive ultrasound + FNA allowed
• Extranodal extension allowed
• All adult ages
• Male and female
• Mastectomy and breast conservation
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SENOMAC Trial Design

• Prospective 1:1 randomized clinical non-inferiority trial
 Standard of Care: Completion axillary dissection
 Intervention: No completion axillary dissection

• Primary endpoint: Overall Survival (Non-Inferiority Margin 2.5%)
 Upper limit of the Confidence Interval HR<1.44

• Target accrual 3000 patients
 190 events required for statistical power

• Secondary endpoint: Recurrence-Free Survival
 190 events required to show Non-Inferiority by 4.1% (Upper CI <1.44)
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Enrolment
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N=2766



Results: Population

• Per-protocol population N=2540
 Standard of Care N=1205
 Intervention N=1335

• Median follow-up 47 months (2-95)
• Median age 61 years (20-94)

 Age 65 years or above in 1025 patients (40%)

• Ten male patients (0.4%)
• 55 patients with SLN biopsy before neoadjuvant therapy (early 

years)
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Results: Tumor

• Median tumor size 20 mm (0.2-155 mm)
 T3 in 147 patients (5.8%)

• Lobular carcinoma in 504 patients (19.8%)

• Estrogen receptor positive & HER2 negative in 2200 patients 
(86.6%)
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Results: Axilla

 1 sentinel lymph node macrometastasis in 2151 patients (84.7%)

 Extranodal extension in 870 patients (34.3%)

 Removed lymph nodes median 15 (1-51) versus 2 (1-15)
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Patient-reported outcomes at one year follow-up in the randomized 
SENOMAC trial

Appelgren et al. 2022, The Breast 63, 16-23

8.6% “A moderate problem” 20.2%

RANDOMISATION 

Sentinel node biopsy (n=501) Sentinel node biopsy + axillary dissection (n=475)

3.7% “A severe or a very severe problem” 13.0%

PHYSICAL ARM FUNCTION
Response rate 82.6% p =.001

87.7% “No or small problem” 66.8%



Results: Axillary Dissection

 Non-sentinel lymph node (SLN) metastases on axillary dissection in 403 
patients (34.5%)

• If 1 SLN met: 31.3%

• If 2 SLN met: 51.3%

 Pathological nodal stage (primary surgery)
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Standard of Care Intervention
pN1 1016 (84.3%) 1311 (98.2%)
pN2 116 (9.6%) 7 (0.5%)
pN3 35 (2.9%) 0 (0%)



Results: Treatment

 Mastectomy in 920 patients (36.2%)
• Systemic treatment in all but 27 patients

Chemotherapy N=1649 (64.9%)
Endocrine treatment N=2335 (91.9%)
HER2-targeted therapy N=224 (8.8%)

 Adjuvant radiotherapy including nodal target volumes in

• Standard of Care N=1058 (88.4%)

• Intervention N=1192 (89.9%)
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Recurrence-Free Survival

• 191 Recurrence-Free Survival (RFS) events
Standard of Care N=96 (8.0%)
 Intervention N=95 (7.1%)

• Estimated 5-year RFS 
Standard of Care 88.7% (86.3-91.1)
 Intervention 89.7% (87.5-91.9)
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Recurrence-Free Survival

This presentation is the intellectual property of the author/presenter. Contact them at jana.de-boniface@ki.se for permission to reprint and/or distribute

San Antonio Breast Cancer Symposium®

December 5-9, 2023  |  San Antonio, TX  |  @SABCSSanAntonio

NCCN & ASCO 
guidelines: offer 

mastectomy patients 
nodal radiotherapy 

instead of completion 
axillary dissection



Subgroup analyses
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Subgroup analyses
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Radiotherapy

• Radiotherapy according to national guidelines
 Indication, target, dose, volume delineation, boost

• Radiotherapy to remaining breast after breast-conserving surgery 
mandatory

• Indications for nodal radiotherapy vary by country
• Inclusion of axillary target volumes varies (especially level I)

Karolinska Institutet - ett medicinskt universitet 19 maj 2025 22



Guidelines for nodal radiotherapy
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Indication Internal 
Mammary 
Nodes

Axillary level I Delineation

Sweden pN1 (macro) pN2
pN1+central or 
medial tumour

Regional 
variation

One common 
CTV/PTV

Denmark pN1 (macro) pN1+ <10 nodes
≥6 macromets

Separate nodal 
levels



Radiotherapy quality assessment
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Assessment of 
radiotherapy plans

of all patients included
until June 2019 in

Sweden & Denmark
N=1176



Source data verification: 
Case Report Form (CRF) versus Radiotherapy Plan

• Excellent agreement regarding Yes/No
 RT to breast/thoracic wall (99.3%)
 RT to nodal target volumes (96.6%)

• Good agreement in detailed nodal target volumes
 Exclusion of axillary level I (CRF) confirmed in 77%
 Inclusion of axillary level I (CRF) confirmed in 81%
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Inclusion of axillary level I
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Sweden Denmark

Axillary 
dissection
N=420 

SLNB only

N=454

p Axillary 
dissection 
N=145

SLNB only

N=157

p

37% 40% 0.300 14% 97% <0.001

 Detailed re-delineation/re-assessment of 270 patients

How much dose reaches axillary level I?



Received dose to axillary level I

• If level I intentionally included, full dose to 100% of level I
• If level I not intentionally included, full dose to >80% of level I
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Dose to humeral head increases with inclusion of 
axillary level I
• If level I not intentionally included, ≥50% of the humeral head received 6% 

of the prescribed dose

• If level I intentionally included: ≥50% of the humeral head received 13% of 
the prescribed dose
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Is omission of axillary dissection safe in cN0 T1-3 
breast cancer?
• Yes, at least if nodal radiotherapy is provided
• The turn has now come to radiotherapy to be de-escalated
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Next step: de-escalation of nodal radiotherapy
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Is omission of axillary dissection safe in cN0 T1-3 
breast cancer?
• Yes, if nodal radiotherapy is provided
• The turn has now come to radiotherapy to be de-escalated
• Remaining issues regard lack of staging details

 Only axillary dissection can identify pN2-3 patients for potential intensification of 
adjuvant therapies, follow-up and diagnostics

 De-escalation of axillary surgery requires a re-take on risk categorisation from 
anatomical to biological

Karolinska Institutet - ett medicinskt universitet 19 maj 2025 31



High nodal burden

Omission of axillary lymph node dissection implies less staging 
information
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Survival & 
recurrence

Staging 
information

Quality of 
survivorship
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Survival & 
recurrence

Staging 
information

Quality of 
survivorship

Further 
treatment &
management



Problem #1: abemaciclib

• 41 mm ER+HER2- breast cancer grade 2
• Clinically N0
• 2 macrometastases on sentinel lymph node biopsy

 Axillary lymph node dissection?
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monarchE Trial 
(Harbeck 2021, Rugo 2022, Johnston 2023, Rastogi 2024)

Indication for CDK4/6 inhibitor abemaciclib in…
- Grade 1 or 2
- Tumour size <5 cm
…only in case of high nodal burden (pN2-3)



The SENOMAC trial

N=2766

monarchE selection: ER+HER2-, grade 1-2, tumour <5 cm (N=1705) 
+ assigned to completion axillary dissection (N=802)



Number of people who need to undergo
- abemaciclib treatment for 2 years to avoid one negative event at 5 years (iDFS)
- axillary dissection to find one individual with ≥4 nodal metastases (pN2-3)
- axillary dissection to have one individual develop arm-related complications

Number needed to treat / diagnose (dissect) / harm

AMAROS trial
5-year arm lymphoedema rate

Arm lymphoedema treatment within 5 years

SENOMAC trial
Patient-reported arm problems at 1 year 

(Lymph-ICF)

Bartels et al, J Clin Oncol 2022; Appelgren et al, The Breast, 2022 



Absolute benefit 5-year iDFS in cohort 1 of monarchE (Rastogi, 2024): 7.9%

Number Needed to Treat: 13 patients



Proportion of pN2-3 in SENOMAC: 12.6%
 

Number Needed to Dissect for identification of pN2-3: 8 patients



 

Number Needed to Dissect for benefit of abemaciclib: 104 patients



24.5% after completion axillary dissection vs. 11.9% after axillary radiotherapy, NNH 8
 

AMAROS trial: arm lymphoedema at 5 years



36.0% after completion axillary dissection vs. 20.2% after axillary radiotherapy, NNH 6
 

AMAROS trial: treatment for arm lymphoedema within 5 years



33.2% after completion axillary dissection vs. 12.3% after omission, NNH 5
 

SENOMAC trial: patient-reported moderate-severe arm problems
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Problem #2: chemotherapy indication

Does the lack of detailed axillary staging information affect adjuvant treatment?
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Postmenopausal patients (≥50 years)

• Chemotherapy in 54.9% after axillary clearance, 48.8% after SLNB (p=0.0151)
• Sweden: 61.1% received chemotherapy, no difference between groups

 RxPonder not yet implemented due to requirement of OncotypeDX
 Optima trial results (Prosigna/PAM50) awaited

• Denmark: 37.1% received chemotherapy, 44.4% versus 30.4% (p<0.001)
 PSI score requires number of axillary metastases
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What information do we need from axillary staging?

• pN0 versus pN+
 SLNB would be enough in all patients  no surgery if imaging+/FNA+

• 1-2 versus ≥3 positive SLNs: surgeon perspective
 Max 2 positive SLNs allowed in Z0011, SINODAR-ONE, SENOMAC
 Few patients with ≥3 positive SLNs in AMAROS, INSEMA

• pN1 versus pN2-3 (high nodal burden): oncologist perspective
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Nomogram: risk of pN2-3 (SENOMAC) 
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Skarping et al, JAMA Surg 2024, 
doi:10.1001/jamasurg.2024.3944
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Problem #3: open questions

• SENOMAC was open to patients with a positive axillary ultrasound and 
positive fine needle aspiration cytology
 N=36

• ACOSOG Z0011 did not require a negative axillary ultrasound
 Still not standard of care in the US
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Imaging positive & palpation negative
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Imaging positive & palpation negative
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Imaging positive & palpation positive



TAXIS trial
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Patient selection for neoadjuvant treatment:
Who has a reasonable chance to de-escalate?
Axillary pCR
• 60% in HER2+ ER-
• 45% in HER2+ ER+
• 48% in triple-negative
• 35% in high-proliferative ER+
• 13% in low-proliferative ER+
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Imaging positive & palpation negative or positive



Primary axillary surgery in clinical node positivity
SENOMAC-ULTRA trial

cT1-3
i/cN+ FNA+

Primary surgery
Targeted axillary 
dissection (TAD)

Randomisation
1:1

Upfront axillary 
dissection



SENOMAC-ULTRA

• International randomised non-inferiority trial
 Primary endpoint recurrence-free survival (RFS)
 Non-inferiority margin 4.5% at 5 years
 N=1380

• Start December 2025/January 2026
 Sweden
 Denmark
 Finland
 Taiwan
 South Korea
 Norway, USA, Japan, Spain…
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SENOMAC-ULTRA Team: Jana de Boniface, Lisa Rydén, Sara
Alkner, Malin Sund, Per Karlsson, Tuomo Meretoja, Birgitte
Offersen, Tove Filtenborg Tvedskov, Elinor Wieslander, Henrik
Dahl Nissen, Chiun-Sheng Huang, Sung-Hsin Kuo, Trine Tramm,
Karin Dembrower, Steven Nash, Robert Szulkin, Tanja Spanic



Thank you!
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