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Abstract 

Background The Choosing Wisely initiative recommended the omission of routine sentinel lymph node biopsy 
(SLNB) in patients ≥ 70 years of age, with clinically node-negative, early stage, hormone receptor (HR) positive and 
human epidermal growth factor receptor 2 (Her2) negative breast cancer in August 2016. Here, we assess the adher-
ence to this recommendation in a Swiss university hospital.

Methods We conducted a retrospective single center cohort study from a prospectively maintained database. 
Patients ≥ 18 years of age with node-negative breast cancer were treated between 05/2011 and 03/2022. The primary 
outcome was the percentage of patients in the Choosing Wisely target group who underwent SLNB before and after 
the initiative went live. Statistical significance was tested using chi-squared test for categorical and Wilcoxon rank-sum 
tests for continuous variables.

Results In total, 586 patients met the inclusion criteria with a median follow-up of 2.7 years. Of these, 163 
were ≥ 70 years of age and 79 were eligible for treatment according to the Choosing Wisely recommendations. There 
was a trend toward a higher rate of SLNB (92.7% vs. 75.0%, p = 0.07) after the Choosing Wisely recommendations were 
published. In patients ≥ 70 years with invasive disease, fewer received adjuvant radiotherapy after omission of SLNB 
(6.2% vs. 64.0%, p < 0.001), without differences concerning adjuvant systemic therapy. Both short-term and long-term 
complication rates after SLNB were low, without differences between elderly patients and those < 70 years.

Conclusions Choosing Wisely recommendations did not result in a decreased use of SLNB in the elderly at a Swiss 
university hospital.
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Background
Sentinel lymph node biopsy (SLNB) currently represents 
the standard surgical staging procedure for the axilla in 
patients with clinically node-negative invasive breast 
cancer undergoing upfront surgery. It is a result of con-
tinuous efforts to de-escalate axillary surgery since the 
nineties [1–5], conferring to relevantly reduced morbid-
ity when compared to axillary lymph node dissection 
(ALND) [1, 6, 7]; overall morbidity after SLNB is approxi-
mately 3–5% compared to 25% after ALND [1, 6–8]. In 
patients ≥ 70  years with stage I, hormone-receptor (HR) 
positive and human epidermal growth factor receptor 2 
(Her2) negative breast cancer (BC), the routine role of 
SLNB was questioned, for example, by the CALGB 9343 
trial, which showed no disadvantage in oncologic out-
comes when surgical staging of the axilla was omitted 
[9]. SLNB is unlikely to inform systemic therapy choices 
in this patient population. It has therefore been deemed 
as low value [10]. Choosing Wisely recommendations of 
the Society of Surgical Oncology (SSO) have included the 
omission of routine usage of SLNB in these patients as of 
August 2016 [11]. However, rates of SLNB procedures in 
these patients remain high at 87–88% [12]. Arguments 
against the omission of SLNB in this subgroup comprise 
(i) uncertainty regarding the accuracy of age as proce-
dure-specific cut-off value instead of patients‘ physiologic 
age (i.e., frailty status), (ii) categorization of SLNB as 
„low-risk “ procedure, (iii) promotion of patient peace of 
mind, (iv) staging information, and (v) absence of high-
level evidence [13, 14]. In the present study, we investi-
gate the routine use of SLNB with focus on the impact of 
the Choosing Wisely recommendation on clinical practice 
at a Swiss university breast center.

Methods
We conducted a retrospective analysis of a prospec-
tively maintained database. Patients with breast cancer 
of American Joint Committee on Cancer (AJCC) stage 
0-IV underwent either breast conserving surgery (BCS) 
or mastectomy at the breast center of the University 
Hospital Basel from May 2011 to March 2022. Inclusion 
criteria included age ≥ 18 years, clinically negative nodal 
status and at least three months of follow-up. Clini-
cally node-negative status was defined as unremarkable 
clinical examination including negative axillary palpa-
tion and ultrasound. In case of suspicious clinical find-
ings, negative core-needle biopsy was mandatory. We 
included patients with DCIS because the use of the sen-
tinel lymph node (SLN) procedure is indicated accord-
ing to local standards in case of mastectomy, palpable 
or imaging-detected mass, diameter equal to or above 
4  cm and potential histopathologic micro-invasion in 
the biopsy specimen. Surgical characteristics described 

the management of the axilla, which consisted of SLNB, 
tailored axillary surgery (TAS), ALND, or no axillary sur-
gery. If neoadjuvant systemic therapy (NST) was admin-
istered and patients did undergo axillary surgery, the 
latter was performed after completion of NST. Baseline 
characteristics, treatment, and outcome variables were 
registered with the online good clinical practice con-
form clinical data management system secuTrial®, which 
is maintained by the Clinical Trial Unit Basel. Ethical 
approval was obtained from the local ethics committee 
(Ethikkommission Nordwest- und Zentralschweiz EKNZ, 
Approval number 2016–01525). Written informed con-
sent was obtained from all participants.

Outcomes
The outcome of interest was the percentage of patients 
who underwent SLNB by age (as surrogate for Choosing 
Wisely protocol eligibility) and time of treatment (before 
and after publication of Choosing Wisely recommenda-
tions). Secondary outcomes included influence of SLNB 
on adjuvant treatment decisions, as well as short-term 
(≤ 30 days) and long-term (> 30 days) complications after 
SLNB. Registered complications included delayed wound 
healing (defined as wound healing > 21 days), unplanned 
procedures as needle-aspiration or surgical revision (any 
surgery due to relevant hematoma, infection, abscess-
formation, delayed wound-healing, fistulation), infec-
tion (necessitating either antibiotic treatment or surgical 
revision), clinically relevant seroma needing interven-
tion (e.g., needle aspiration), axillary web syndrome, 
lymphedema, acute and chronic pain, and impairment of 
shoulder mobility. Complications were registered for the 
axilla and the breast.

Sentinel lymph node biopsy
SLNB included all nodes that were either blue (blue dye) 
or hot (technetium Tc 99  m) or a combination thereof. 
Tc99m was applied into the dermis above the tumor the 
day before surgery, while blue dye was applied behind the 
nipple at the beginning of surgery, followed by massage 
for 5  min. Use of dual tracer was recommended during 
the earlier years of the study. Tc99m became the single 
tracer toward the end of the study without routine use 
of lymphoscintigraphy [15], and supported by blue dye 
injection selectively in case of weak signaling. The SLN 
procedure was performed either before, or after removal 
of the breast tumor. Whenever possible, the same inci-
sion was used both for SLNB and tumor removal. If this 
was not deemed appropriate at surgeons’ discretion, a 
separate incision in the armpit of approximately 3–4 cm 
in the mid-axillary line, inferior to the lower axillary hair-
line-border was performed. Drainage systems were rou-
tinely placed on the chest wall after mastectomy, however 
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an axillary drainage was not routinely placed. Skin clo-
sure was performed through intracutaneous resorbable 
suture.

Statistical analysis
All analyses were accomplished on all available data 
from patients recorded in the secuTrial® database meet-
ing the inclusion criteria. The primary research question 
(whether or not the frequency of SLNB treatment in the 
target group differed by age and time of treatment to 
reflect the impact of publication of the Choosing Wisely 
guidelines), was answered by performing a confirmatory 
Chi-squared test on the proportion of SLNB treatments 
before and after the recommendation’s publication, 
where the null-hypothesis constituted no change in this 
proportion. An alpha level of 5% was allowed. For a num-
ber of secondary outcomes, exploratory p-values are 
reported resulting from chi-squared tests for categorical 
and Wilcoxon rank-sum tests for continuous variables.

Descriptive statistics are reported for a range of patient 
and tumor characteristics, summarizing categorical vari-
ables as counts and percentages, and continuous vari-
ables by medians and quartile ranges. Statistical analysis 
was conducted using R (version 4.2.2) [16].

Results
We included 586 patients with clinically negative nodal 
status over the study period. Median follow-up was 
2.7  years. Median age was 61  years (interquartile range 
(IQR) 51–71), with 98.0% being Caucasian. Most tumors 
were clinically stage T1 (53.4%), invasive ductal carci-
nomas (IDC) (63.7%), HR positive and Her2 negative 
(82.8%), without lymphovascular invasion (L0) (82.3%), 
and grade 2 (49.3%; Table 1).

SLNB was performed in 442 patients (79.1%). The 
median number of retrieved nodes using SLNB was 2 
(IQR 1–3), with 12.2% (54/442) having at least one posi-
tive SLN on final histopathological examination. Of 
those patients with SLN metastases, 11 (20.4%) went on 
to receive completion axillary lymph node dissection 
(cALND) in a second surgery.

The cohort of patients ≥ 70  years comprised of 163 
individuals, with a median age of 76  years (IQR 73.0–
80.5). Most had T1 (55.2%), IDC (62.5%), HR positive 
and Her2 negative (88.3%), grade 2 (60.3%) tumors. The 
majority received SLNB (77.7%), whereas a median of 
2 lymph nodes were retrieved (IQR 1–3) during SLNB, 
with 13.1% (16/122) showing at least one involved SLN. 
Of those patients with SLN metastases, five (31.3%) went 
on to receive cALND.

Neoadjuvant and adjuvant treatment differed by age 
(Table  2). Chemotherapy and adjuvant radiotherapy 
were applied more frequently in younger patients. In 
the subgroup of patients with HR positive and Her2 
negative BC, adjuvant radiotherapy was more fre-
quently used in patients < 70  years of age. Antihormo-
nal therapy was administered in 82.0% of patients with 
HR positive and Her2 negative BC, without apparent 
differences between subgroups.

To answer our primary research question, we com-
pared the rate of SLNB before and after publication of 
the Choosing Wisely recommendations (August 2016) 
for the target group of patients, who are ≥ 70  years, 
with cT1, cN0, HR positive and Her2 negative breast 
cancer. There was an increase of SLNBs from 75.0% 
to 92.7% (p = 0.07) after the publication of Choosing 
Wisely recommendations (Table  3). Metastasis in the 
SLN were found in 13.0% (9/69) of patients in the target 
group, with 44.4% (4/9) receiving cALND. We studied 
the possibility that SLNB procedures were confounded 
by across-time differences in tumor characteristics and 
treatment decisions. Neither tumor grade, neoadjuvant 
treatment, nor type of breast surgery could be identi-
fied as such confounders (Supplementary Table 1).

Furthermore, patients in the target group exhibited a 
decrease in omission of axillary surgery from 8.3% to 
5.5%. The rate of ALND in the target group appeared 
to decrease from 16.7% before 08/2016, to 1.8% there-
after. In patients < 70 years the rates of axillary surgery 
appeared to remain stable between the two periods as 
shown in Table 3.

Next, we compared treatment approaches in 
patients ≥ 70  years with invasive disease (n = 136). 
Breast conserving surgery was performed in 50% of 
patients in whom SLNB was omitted (n = 16) with 
the remaining 50% undergoing mastectomy. Patients 
with SLNB (n = 116) more frequently underwent BCS 
(76.7%; p = 0.049). There was no difference regarding 
adjuvant chemotherapy (6.7% vs. 9.7%, p = 1.0) and 
anti-hormonal therapy (75.0% vs. 78.9%, p = 0.972). 
However, adjuvant radiotherapy was conducted less 
frequently in patients in whom SLNB was omitted 
(6.2% vs. 64.0%, p < 0.001).

The rate of SLNB in patients with DCIS decreased 
numerically in the total cohort by time of treatment 
(67.7% in early vs. 49.1% in late period, p = 0.15). 
Whilst a numerical reduction of SLNB in patients with 
BCS was observed (40.0% vs. 27.0%, p = 0.68), patients 
undergoing mastectomy had continuously high rates of 
SLNB (85.0% vs. 94.4%, p = 0.68).

Both short-term and long-term axillary complica-
tion rates of patients receiving SLNB were similar 
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Table 1 Patient and tumor characteristics

Percentages add up to 100% in each age group. Note that the overall totals may differ from the sum of n for both age groups, due to missing age information for some 
patients. For categorical variables, p-values are based on χ2 tests, where the null-hypothesis states that the distribution across the levels of the relevant factor is equal 
across age groups. For continuous variables, p-values are based on Wilcoxon rank-sum test, where the null hypothesis states that the distribution of that variable is 
equal across age groups

IQR interquartile range, DCIS ductal carcinoma in situ, HR hormone receptor, Her2 human epidermal growth factor receptor 2
a Tailored axillary surgery consists of the removal of sentinel lymph nodes, palpably suspicious findings, as well as the optional selective removal of lymph nodes 
localized under image-guidance [17]

Total
(n = 586)

 < 70 years
(n = 419)

 ≥ 70 years
(n = 163)

p-value % missing data

Age (median [IQR]) 61.0 [51.0,71.0] 55.0 [48.0, 62.0] 76.0 [73.0, 80.5]  < 0.001 0.7%

Ethnicity 0.296 6.5%

 Caucasian 537 (98.0%) 384 (97.5%) 149 (99.3%)

 Other 11 (2.0%) 10 (2.5%) 1 (0.7%)

Clinical tumor stage 0.015 0.0%

 DCIS 90 (15.4%) 76 (18.1%) 14 (8.6%)

 T1 307 (53.4%) 215 (51.3%) 90 (55.2%)

 T2 177 (30.2%) 121 (28.9%) 54 (33.1%)

 T3 8 (1.4%) 6 (1.4%) 2 (1.2%)

 T4 4 (0.7%) 1 (0.2%) 3 (1.8%)

Histological type 0.019 1.2%

 DCIS 98 (16.9%) 80 (19.3%) 18 (11.2%)

 Invasive ductal 369 (63.7%) 265 (63.9%) 100 (62.5%)

 Invasive lobular 55 (9.5%) 33 (8.0%) 22 (13.8%)

 Other 57 (9.8%) 37 (8.9%) 20 (12.5%)

Receptor status 0.163 3.6%

 HR + , Her2 - 486 (82.8%) 329 (80.8%) 136 (88.3%)

 HR + , Her2 + 42 (7.4%) 35 (8.6%) 6 (3.9%)

 HR -, Her2 + 16 (2.8%) 12 (2.9%) 4 (2.6%)

 Triple negative 39 (6.9%) 31 (7.6%) 8 (5.3%)

Tumor grade 0.005 6.8%

 Grade 1 142 (26.0%) 109 (27.5%) 32 (21.9%)

 Grade 2 269 (49.3%) 178 (44.9%) 88 (60.3%)

 Grade 3 135 (24.7%) 109 (27.5%) 26 (17.8%)

Lymphovascular invasion 0.013 10.4%

 L0 432 (82.3%) 321 (85.1%) 111 (75.5%)

 L1 93 (17.7%) 56 (14.9%) 36 (24.5%)

Type of axillary surgery 0.307 4.6%

 Sentinel lymph node biopsy 442 (79.1%) 317 (79.6%) 122 (77.7%)

 No axillary surgery 71 (12.7%) 47 (11.8%) 23 (14.6%)

 Tailored axillary  surgerya 17 (3.0%) 15 (3.8%) 2 (1.3%)

 Axillary lymph node dissection 29 (5.2%) 19 (4.8%) 10 (6.4%)

Type of breast surgery 4.9%

 Breast conserving surgery 386 (69.3%) 272 (68.7%) 111 (70.7%) 0.718

 Mastectomy 171 (30.7%) 124 (31.3%) 46 (29.3%) 0.732

Pathological nodal status 0.578 9.6%

 pNx 45 (8.5%) 28 (7.5%) 16 (10.3%)

 pN0 396 (74.7%) 281 (75.7%) 112 (72.3%)

 pN1 77 (14.5%) 54 (14.6%) 23 (14.8%)

 pN2 6 (1.1%) 5 (1.3%) 1 (0.6%)

 pN3 6 (1.1%) 3 (0.8%) 3 (1.9%)
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for patients < 70  years and the elderly as depicted in 
Table 4.

Discussion
The Choosing Wisely campaign was developed to reduce 
low value surgical procedures with the aim of de-imple-
menting potentially harmful and costly procedures 
that do not improve survival. In August 2016, the ini-
tiative recommended to omit routine use of SLNB in 
women ≥ 70  years with clinically node-negative early 
stage HR positive and Her2 negative BC [11], which 
is not the main cause of death in those patients [9]. 

Furthermore, the SLN procedure is questioned as it is 
neither causing a survival benefit, nor a clinically relevant 
benefit in locoregional control. Moreover, a clear indica-
tion for adjuvant endocrine therapy is given, irrespective 
of nodal status [9, 18].

Table 2 Rates of neoadjuvant and adjuvant therapies in the total cohort of patients with clinically node-negative breast cancer and 
those with hormone receptor positive, human epidermal growth factor receptor 2 negative breast cancer

Percentages per category do not take missing values into account

HR hormone receptor, Her2 human epidermal growth factor receptor 2

Total cohort < 70 years
(n = 419)

≥ 70 years
(n = 163)

p-value % missing 
data

 Neoadjuvant chemotherapy 34 (8.2%) 2 (1.2%) 0.003 1.0

 Neoadjuvant anti-hormonal therapy 15 (3.6%) 9 (5.5%) 0.429 1.0

 Adjuvant chemotherapy 74 (17.9%) 17 (10.8%) 0.051 1.7

 Adjuvant anti-hormonal therapy 307 (74.5%) 120 (75.0%) 0.99 1.7

 Adjuvant radiotherapy 280 (67.6%) 88 (55.0%) 0.006 1.4

HR + , Her2- < 70 years
(n = 329)

≥ 70 years
(n = 136)

p-value % missing 
data

 Neoadjuvant chemotherapy 7 (2.2%) 0 (0.0%) 0.191 5.1

 Neoadjuvant anti-hormonal therapy 14 (4.3%) 8 (5.9%) 0.629 5.1

 Adjuvant chemotherapy 44 (13.5%) 10 (7.6%) 0.111 5.9

 Adjuvant anti-hormonal therapy 262 (80.9%) 113 (84.3%) 0.458 5.7

 Adjuvant radiotherapy 222 (68.1%) 73 (54.5%) 0.008 5.3

Table 3 Rates of axillary surgery in patients with cT1, cN0, 
hormone receptor positive, human epidermal growth factor 
receptor 2 negative breast cancer until and after August 2016

a Tailored axillary surgery consists of the removal of sentinel lymph nodes, 
palpably suspicious findings, as well as the optional selective removal of lymph 
nodes localized under image-guidance [17]

 < 70 years  ≥ 70 years

Until 
August 
2016
(n = 64)

As of 
August 
2016
(n = 97)

Until 
August 
2016
(n = 24)

As of 
August 
2016
(n = 55)

Sentinel lymph node 
biopsy
(n total = 213)

89.1% 89.7% 75.0% 92.7%

No axillary surgery
(n total = 12)

4.7% 4.1% 8.3% 5.5%

Tailored axillary sur-
gerya

(n total = 5)

3.1% 3.1% 0.0% 0.0%

Axillary lymph node 
dissection (n total = 10)

3.1% 3.1% 16.7% 1.8%

Table 4 Short-term (< 30 days) and long-term (≥ 30 days) 
complication rates in patients receiving sentinel lymph node 
biopsy

a Including any site (breast, axilla); clinically relevant being defined as needing 
intervention
b Excluding patients who received completion axillary lymph node dissection in 
a second surgery

 < 70 years
(n = 311b)

 ≥ 70 years
(n = 117b)

Short-term complications
 Any complication 46 (14.8%) 18 (15.4%)

 Surgical revision a 8 (2.6%) 1 (0.9%)

 Infection a 10 (3.2%) 3 (2.6%)

 Axillary infection 2 (0.6%) 0 (0.0%)

 Clinically relevant seroma a 14 (4.5%) 5 (4.3%)

 Clinically relevant axillary seroma 4 (1.3%) 3 (2.6%)

Long-term complications
 Any complication 98 (31.5%) 30 (25.6%)

 Clinically relevant seroma a 11 (3.5%) 5 (4.3%)

 Clinically relevant axillary seroma 4 (1.3%) 3 (2.6%)

 Axillary web syndrome 6 (1.9%) 0 (0.0%)

 Lymphedema 10 (3.2%) 3 (2.6%)

 Chronic pain a 69 (22.2%) 17 (14.5%)

 Chronic axillary pain 26 (8.4%) 8 (6.8%)

 Chronic arm pain 14 (4.5%) 1 (0.9%)

 Impairment of shoulder mobility 20 (6.4%) 5 (4.3%)
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The present retrospective cohort study aimed to inves-
tigate the impact of the Choosing Wisely recommenda-
tions on clinical practice at a Swiss university hospital. 
It showed that SLNB did not decrease in elderly patients 
with small clinically node-negative BC after the publica-
tion of these recommendations. This is in line with find-
ings from a retrospective US multi-center study that 
showed institutional variation ranging from 25%-97%, 
with overall stable use of SLNB in the Choosing Wisely 
group before and after its publication (88% in 2013, 
and 87% in 2016), while the later period may have been 
too early to detect any impact of the recommendations 
on clinical practice [12]. Earlier real-world data clearly 
showed routine axillary staging by SLNB in the elderly 
[19].

The present study showed that the omission of SLNB in 
elderly BC patients was not associated with an increase 
in the use of adjuvant radiotherapy of the breast. In fact, 
the fraction of patients undergoing radiotherapy was sig-
nificantly smaller when SLNB was omitted. Whilst this 
is in line with the study protocol of the CALGB 9343 
trial, applicability of the other landmark trial protocol 
concerning the omission of radiotherapy in elderly BC 
patients—PRIME II—depended on surgically confirmed 
negative nodal status of the axilla [9, 18, 20, 21]. Surgi-
cal axillary staging was also mandatory in the major-
ity of trials laying the foundation for a recent European 
consensus recommendation on hypofractionated radio-
therapy and partial breast irradiation [22]. The Florence 
trial being the only exception, including however only 23 
patients without axillary surgery, currently preventing 
any evidence-based conclusions [23]. Therefore, inter-
disciplinary consensus should be sought in the tumor 
boards that de-escalation of surgical staging of the axilla 
does not result in overuse of adjuvant radiotherapy of the 
breast and axilla. A recent Canadian population-based 
study has shown lower rates of adjuvant radiotherapy to 
the breast, however higher rates of axillary radiotherapy 
in patients ≥ 70 years with stage I or II BC after omission 
of surgical axillary staging [24]. In earlier studies, axillary 
surgery was found to be associated with adjuvant therapy 
in the elderly [19, 25, 26]. Nevertheless, whilst the rate of 
neoadjuvant and adjuvant chemotherapy, as well as adju-
vant radiotherapy in our general population showed age-
dependent differences, omission of axillary surgery did 
not differ by age. Interestingly, ALND showed a numeri-
cal decrease in the elderly after August 2016, potentially 
representing the influence of the Z0011 trial on clinical 
practice [4].

What is the potential benefit of SLNB omission? 
SLNB-associated morbidity is still considered relevant 
especially in the elderly with significant co-morbidities. 
Subjective arm and shoulder morbidity is reported to be 

present in one-quarter of patients one week after under-
going SLNB, according to results from the SOUND trial 
[27]. Similar findings were recently shown in the quality 
of life report of the INSEMA study [28]. Compound arm 
morbidity one year after SLNB, including arm swelling, 
lymphedema, pain, paresthesia, and decreased shoulder 
mobility, was reported in the OTOASOR trial as being 
4.7% [6]. SLNB has been associated with lymphedema in 
1–15% in cohorts receiving axillary radiotherapy (2.6% 
in our elderly-cohort) [1, 5–7]. Furthermore, short-term 
shoulder mobility impairment is reported (4.3% in our 
elderly-cohort), and chronic pain in 1–7% (14.5% in our 
elderly-cohort, with 6.8% reporting chronic axillary pain, 
and 0.9% chronic arm pain) [1, 7]. These results also 
hold true for women with DCIS undergoing SLNB [29]. 
Despite guidelines discouraging the use of SLNB in DCIS 
patients undergoing BCS, result from the US have shown 
an increase of SLNB in these patients between 2005–
2017 to 20.9%-22.8% corresponding to the reported rates 
in our study of 27–40% [30]. In summary, arm morbidity 
may cause functional impairment with reduced auton-
omy in activities of daily living, particularly in the earliest 
postoperative period, potentially also aggravating under-
lying conditions.

However, nodal status is still the most important 
prognostic factor and needed for local as well as adju-
vant treatment decisions. De-escalating and tailoring 
axillary surgery has seen major developments from the 
Halstedian radical mastectomy, to standard ALND [31] 
and SLNB [1–3], as well as ALND omission in clinically 
node-negative, SLN positive BC patients [4, 5]. ALND is 
an accurate staging procedure, but causes much morbid-
ity [1, 6–8, 32, 33]. SLNB is standard of care in axillary 
staging and remains primarily a diagnostic procedure. 
A relevant therapeutic potential of SLNB has been sug-
gested when omission of ALND in clinically node-neg-
ative BC patients with positive SLNs was shown to be 
safe. Importantly, residual nodal disease after SLNB was 
found in 27%, 33%, and 44% in the Z0011, AMAROS, and 
SINODAR trials respectively, which did not translate into 
worse oncologic outcomes [4, 5, 34].

Finally, the omission of any axillary surgery is not a 
new paradigm. Several trials randomized patients with 
clinically node-negative BC to omission of ALND with-
out showing worse oncologic outcomes [31, 35–38]. 
The Choosing Wisely recommendations to omit SLNB in 
elderly patients with luminal BC was primarily inspired 
by the CALGB 9343 trial, which randomized elderly 
patients to receive tamoxifen with or without radiother-
apy, with 62% of patients forgoing any axillary surgery 
[9, 21]. Of those, none experienced an axillary recur-
rence in the group with radiotherapy, compared to six 
patients without radiotherapy after a median follow-up of 
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12.6 years. In the general study population, no significant 
differences in overall survival, breast-cancer specific sur-
vival, time to distant metastases, and time to mastectomy 
were noted. Of the recorded deaths in the study popula-
tion, only 6.7% were breast cancer related [9]. Recently, 
a nomogram was developed for selective omission of 
SLNB. It is based on age, cN0, histologic subtype, tumor 
grade, multifocality, and tumor size. The calculated false-
negative rate of 5% for macrometastatic disease would 
allow one-third of patients to safely forego SLNB [39].

Axillary imaging has traditionally been considered not 
accurate enough to stage the axilla by itself and consists 
primarily of ultrasound, which showed a positive-pre-
dictive value of 58–81% and a negative predictive value 
of 71–79% [40–42]. Even though imperfect when used 
alone, axillary ultrasound helps refine SLN positivity pre-
diction when incorporated into a nomogram [43]. A neg-
ative ultrasound was also the main eligibility criterion for 
patients to enter randomized trials that investigated the 
use of SLNB in contemporary patients with low risk early 
breast cancer [44–48]. Pending results have the poten-
tial to change practice toward complete de-escalation 
of axillary surgery in many patients with negative ultra-
sound. Even though some of these trials are restricted to 
candidates for BCS, most of them include cancers up to 
5  cm, all age groups, and all intrinsic subtypes, and the 
benefit of SLNB in patients undergoing mastectomy is 
increasingly questioned [49]. As results of these poten-
tially practice changing trials are eagerly expected, it will 
be important to assess their impact on surgical clinical 
practice, adjuvant treatments and oncologic outcomes 
also by intrinsic subtypes in subsequent implementation 
studies. Finally, the question pertains whether a more 
sophisticated examination including comorbidities and 
life-expectancy as well as functional capacities within 
e.g., a comprehensive geriatric assessment should play 
a stronger role in selection of patients for omission of 
SLNB [50, 51]. As long as SLNB remains standard care in 
most women with clinically node-negative invasive breast 
cancer, morbidity should be minimized by adequate 
training of the next generation of breast surgeons. Qual-
ity indicators could be based on minimum caseload and 
reflected by quality assurance and certification programs.

Limitations
The main limitation of our study is the retrospective, sin-
gle center, observational design, which carries an inher-
ent potential for selection bias. Our analysis does not 
account for co-morbidities as potential confounding 
factors. In addition, the sample size was limited, mak-
ing larger prospective datasets necessary to validate our 
findings.

Conclusions
Choosing Wisely recommendations to omit SLNB in 
patients ≥ 70  years with small, clinically node-negative, 
luminal breast cancer were not followed at a Swiss uni-
versity hospital. Underlying factors need to be identi-
fied to prepare for incorporation of pending results from 
SLNB omission trials into clinical practice.
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