Fan et al. BMC Surgery (2023) 23:209 BMC Su rgery
https://doi.org/10.1186/512893-023-02101-8

. ®
Efficacy and safety comparison s

between axillary lymph node dissection

with no axillary surgery in patients with sentinel
node-positive breast cancer: a systematic review
and meta-analysis

Yu-Jia Fan', Jin-Cheng Li?", De-Miao Zhu?, Hai-Long Zhu?, Yi Zhao?, Xin-Bing Zhu?, Gang Wu? and Ting-ting Bai’

Abstract

Background This systematic review and meta-analysis aimed to study the evidence on the efficacy and safety
of omitting axillary lymph node dissection (ALND) for patients with clinically node-negative but sentinel lymph node
(SLN)-positive breast cancer using all the available evidence.

Methods The Embase, Medline, and Cochrane Library databases were searched through February 25, 2023. Origi-

nal trials that compared only the sentinel lymph node biopsy (SLNB) with ALND as the control group for patients

with clinically node-negative but SLN-positive breast cancer were included. The primary outcomes were axillary recur-
rence rate, total recurrence rate, disease-free survival (DFS), and overall survival (OS). Meta-analyses were performed
to compare the odds ratio (OR) in rates and the hazard ratios (HR) in time-to-event outcomes between both inter-
ventions. Based on different study designs, tools in the revised Cochrane risk of bias tool were used for randomized
trials and the risk of bias in nonrandomized studies of interventions to assess the risk of bias for each included article.
Funnel plots and Egger’s test were used for the publication’s bias assessment.

Results In total, 30 reports from 26 studies were included in the systematic review (9 reports of RCTs, 21 reports

of retrospective cohort studies). According to our analysis, omitting ALND in patients with clinically node-negative
but SLN-positive breast cancer had a similar axillary recurrence rate (OR=0.95, 95% confidence interval (Cl): 0.76-1.20),
DFS (HR=1.02, 95% Cl: 0.89-1.16), and OS (HR=0.97, 95% Cl: 0.92-1.03), but caused a significantly lower incidence

of adverse events and benefited in locoregional recurrence rate (OR=0.76, 95% Cl: 0.59-0.97) compared with ALND.

Conclusion For patients with clinically node-negative but SLN-positive breast cancer (no matter the number

of the positive SLN), this review showed that SLNB alone had a similar axillary recurrence rate, DFS, and OS, but caused
a significantly lower incidence of adverse events and showed a benefit for the locoregional recurrence compared
with ALND. An OS benefit was found in the Macro subset that used SLNB alone versus complete ALND. Therefore,
omitting ALND s feasible in this setting.

Trial registration CRD 42023397963

*Correspondence:

Jin-Cheng Li

m13941644552@163.com

Full list of author information is available at the end of the article

©The Author(s) 2023. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or

other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this
licence, visit http://creativecommons.org/licenses/by/4.0/. The Creative Commons Public Domain Dedication waiver (http://creativeco
mmons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated in a credit line to the data.


http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s12893-023-02101-8&domain=pdf

Fan et al. BMC Surgery (2023) 23:209

Page 2 of 14

[ Keywords Axillary lymph node dissection, Sentinel lymph node biopsy, Breast cancer }

Background

Axillary lymph node dissection (ALND) has been one
of the standard treatments for breast cancer during the
twentieth century to prevent the dissemination of breast
cancer [1]. However, the management of the axilla in
breast cancer has evolved recently, with sentinel lymph
node biopsy (SLNB) becoming the standard of care for
patients clinically negative for axillary lymph node metas-
tasis [2—4]. For patients with negative sentinel lymph
node (SLN), omitting ALND was the consistent choice
for most management guidelines [5-7]. In contrast,
patients with positive SLN were thought to be at risk of
further axillary metastases or decreased overall survival
(OS) [8]. The consistent guideline on this was as follows:
1) if positive sentinel lymph node for micrometastasis,
no further axillary surgery. Besides, if the patients were
1) no preoperative systemic therapy, 2) tumor size <5 cm,
3) <2 positive sentinel lymph nodes, 4) breast-conserving
therapy planned, and 5) whole-breast radiation planned
[9]. However, ALND has traditionally been advocated
for patients with positive SLN [10]. Furthermore, it was
reported that ALND may be safely spared in a select
cohort of patients [11].

The role of ALND is questioned for disease-free sur-
vival (DES) and OS for selected SLNB positive patients
compared with SLNB alone. The Z0011 trial carried out
by Giuliano et al., indicated that SLNB without ALND
could offer excellent regional control and survival for
selected patients with early-stage breast cancer [12—14].
It might be feasible to omit ALND in selected patients
with positive SLNB. However, there is no evidence on the
optimal management of these patients for patient selec-
tion according to the histopathological classification.

The histopathological classification of SLN metas-
tasis included macrometastasis (Macro), micrometas-
tasis (Micro), and isolated tumor cells (ITCs) [15, 16].
Originally, nodal metastasis of>2 mm in largest diam-
eter was defined as Macro, metastasis between >0.2 mm
but<2.0 mm was defined as Micro and metastasis
of <0.2 mm was defined as ITCs. The prognostic results
refer to the different histopathological classification
(Macro versus Micro/ITCs) should be different based on
their biological characteristics [17].

Some systematic reviews focused on the efficacy of
omitting ALND for selected patients with positive SLN
[10, 18-20]. However, few have reported the safety of the
procedure. In addition, most focused on studies reported
5 years ago and some meaningful observational studies
were excluded. However, no study has tried to explore

the difference between different histopathological cat-
egories of SLN metastasis. The present systematic review
and meta-analysis aimed to study the evidence in the
literature on the efficacy and safety of omitting ALND
for patients with clinically negative axillary lymph node
metastasis but positive SLN using all the available evi-
dence. In addition, the feasibility of patient selection for
the histopathological classification of SLN metastasis was
studied to provide further useful evidence for decision-
making in practice.

Methods

The PRISMA statement was followed for systematic
reviews and meta-analyses to report the present study
[21, 22]. An ethics review was waived due to the retro-
spective and anonymous characteristics of the study.

Criteria for considering studies for this review

The study inclusion and exclusion criteria included: (1)
original comparative research studies in full reports,
including retrospective or prospective studies and ran-
domized controlled trials (RCTs). Letters, commentar-
ies, conference abstracts, or reviews were excluded; (2)
patients with clinically node-negative breast cancer; (3)
patients with SLNB positive early-stage breast cancer.
Papers with no information of SLNB were excluded; (4)
SLNB without ALND as the experimental group; (5)
ALND as the control group; and (6) data on any of the
following outcomes: OS, progressive-free survival, local
recurrence, and adverse events (e.g., lymphedema, sen-
sory neuropathy, motor neuropathy, and infection).
In addition, papers without information based on the
outcomes or the data that could not be analyzed were
excluded.

Search strategies and study selection
The electronic databases searched to identify reports of
relevant clinical trials included the Cochrane CENTRAL
Register of Controlled Trials in the Cochrane Library
(searched on 25 February 2023), Ovid MEDLINE (1946
to 05 August 2021), and Ovid Embase (1974 to 25 Febru-
ary 2023). The key search terms included sentinel lymph
node biopsy (SLNB), breast neoplasms, and lymph node
excision. The details of the search strategies can be found
in the Additional file 1. In addition, potentially eligible
studies were identified by searching the reference lists of
retrieved papers.

After omitting duplicated studies, two independent
reviewers performed the title and abstract screening for
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potentially eligible studies using Endnote version XO.
Then, full texts for all potentially eligible studies were
retrieved to identify studies that met the inclusion and
exclusion criteria. Disagreements between both review-
ers were referred to a third party.

Outcomes

The primary outcomes included axillary recurrence rate,
the total recurrence (e.g., axillary recurrence, local recur-
rence, and distance metastasis) rate, DFS, and OS. The
second outcome was adverse events.

Data collection

Data collection was carried out independently using the
pre-test data collection form. Data collection referred to
the information of the included studies, which included
study design, publication year, country, study design,
target population, age of related patients, clinical tumor
stages, hormone receptors, nodal metastasis (micro or
macro), experimental and control intervention, other
interventions, and outcomes.

Study quality assessment

The RCTs quality was assessed using the revised
Cochrane risk of bias tool for randomized trials (RoB2)
and the quality of nonrandomized studies used the risk of
bias in nonrandomized studies of interventions (ROBIN-
I) tool [23-25].

Data analysis

The continuous variables were described with mean and
standard deviation (SD), and categorical variables with
count with percentage/proportion. For dichotomous
data, summary estimates were expressed as odds ratio
(OR) with 95% CI (this was carried out for the axillary
recurrence rate, total recurrence rate, total survival rate,
and adverse events rate). For time-to-event data, the
summary estimates were presented as hazard ratio (HR)
with 95% CI (this was carried out for time to DFS and
time to OS).

For missing data, the study authors were contacted.
Then, if the data was insufficient for analysis, descriptive
data were presented in the systematic review. Missing
data were not used; therefore, studies were excluded that
did not have any available data for outcome analysis.

Data analysis was performed using Stata, version 15.0
(Stata Corp. Texas, USA), and Review Manager (Rev-
man) 5.4.1 software. Meta-analysis was performed for
outcome measures if>2 clinically homogenous studies
(e.g., studies with similar participants, interventions, and
outcomes). Heterogeneity was estimated using the Q-test
and 1% score. When the p-value was<0.1 (for Q-test) and
I>>50%, the result was considered with heterogeneity,
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and the random-effects model was used for analysis.
Otherwise, a fixed-effects model was applied for analy-
sis [26—28]. A p-value<0.05 was set as the threshold for
statistical significance. Subgroup analysis was performed
according to the classification of the nodal metastasis
(Micro and ITCs versus Macro). Sensitivity analysis was
performed according to the methodology quality of the
included papers.

Funnel plots generated by Revman 5 confirmed sym-
metry for the publication bias. If there was an asymmetry
of the funnel plot, Egger’s test using Stata version 15 was
performed. If the p-value <0.05 of the Egger’s test, which
suggested the publication bias existed, this was dealt with
using the trim-and-fill method [29].

Results

Study selection and characteristics of included studies

The flow chart of eligible study selection is shown in
Fig. 1. A total of 13,273 studies (1306 studies from
Cochrane Library CENTRAL, 5,006 from Medline, 6,961
from Embase, and 5 studies from other sources) were
found. After excluding duplications, 10,339 studies were
used for the title and abstract screening. Then, 72 papers
were retrieved for full-text review. Finally, 30 reports for
26 studies were included in the systematic research and
meta-analysis according to the inclusion and exclusion
criteria [12, 13, 30-57].

In total, 191,329 patients were involved in the included
26 studies with a sample size from 81 to 26,986 patients.
The number of the RCTs and retrospective studies was 5
and 21, respectively. The papers were published between
2007 and 2022. However, not all studies supplied the
information of the number of the positive SLN and the
previous systematic therapy. The details of the included
26 studies reported in 30 papers are listed in Table 1.

Methodological quality appraisal

The risk of bias in three RCTs is summarized in Table 2.
Three of the studies had issues with bias in randomiza-
tion. Therefore, for the overall assessment, two studies
(EORTC 10981-22,023 AMAROS Trial and ACOSOG
70011) were defined as low risk of bias, and the other
three (SINODAR-ONE trial, IBCSG 23-01, and AATRM
048/13/2000) were defined as having some concerns.

For the 21 retrospective studies, the risk of bias assess-
ment results is listed in Table 3. All 21 studies have
a moderate risk of bias in the selection of the reported
result as none of those retrospective studies had pri-
ori protocol published. However, no evidence showed
that they had problems in the domains with bias in the
selection of participants into the study, bias in the clas-
sification of interventions, or bias in the measurement
of outcomes. In addition, about half of the studies were



Fig. 1 PRISMA flow chart of the procedure for eligible study selection [50]

defined as serious risk of bias due to the confounding
(11/21, 52.4%) and with no information on missing data
(11/21, 52.4%). Therefore, the overall risk of bias was
defined as moderate and serious risk of bias in 10 (47.6%)
and 11 (52.4%) studies, respectively.

Axillary recurrence rate

Thirteen papers reported data on the comparison of the
axillary recurrence rate between both interventions [13,
31-33, 38-41, 46, 48, 49, 53, 56]. The pooling results
showed no statistical difference in axillary recurrence
rate between both interventions (p=0.69). Compared
with the ALND group, the OR of axillary recurrence rate
for the SLNB group was 0.95 (95% CI: 0.75-1.20) with
a fixed model as p=0.64 (Q-test) and I>=0%. The sub-
group analysis based on the nodal classification showed
that although the mean of OR for the Micro/ITC group
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(1.21, 95% CIL: 0.70-2.09) was higher than the Macro
group (0.91, 95% CI: 0.68-1.21), there was no statistically
significant difference between them (Fig. 2A).

For sensitivity analysis, after deleting the subsets (e.g.,
the Micro/ITC group and the Macro group), comparing
the SLNB group with the ALND group, the OR of the
axillary recurrence rate was 0.91 (95% CI: 0.53-1.56).
Compared with the original meta-analysis result, there
was no statistically significant difference (Fig. 2A). In
addition, based on the funnel plot analysis (Fig. 2B), there
was no publication bias in the included studies for this
outcome.

Locoregional recurrence rate

Thirteen papers compared the locoregional recurrence
rate between both interventions [12, 13, 35, 36, 38, 40,
41, 46, 48, 49, 52, 53, 56]. The pooling results showed
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Table 2 Summary assessment of the risk of bias for included RCTs using the revised Cochrane risk of bias tool for randomized trials

(RoB2)

Author (publication year)

Randomization Deviations
from intended
intervention

Missing Measurement Selection of the Overall
outcome  of the reported results
data outcome

Lucci et al. 2007, Giuliano et al. 2010, . .
Giuliano et al. 2011, and Giuliano et al. 2017,
ACOSOG Z0011 [12, 30, 33,42]

Galimberti et al. 2013 and Galimberti et al. o .
2018, IBCSG 23-01 [13,43]
Sola et al. 2013, AATRM 048/13/2000 [36] +- .

Bartels et al. (2022) . .
EORTC 10981-22023 AMAROS Trial [53]

Tinterri et al. (2022) . gn
SINODAR-ONE trial [56]

+/-

+/-

+/- +/-

Notes:.Low risk of bias,.High risk of bias, 4/ Some concerns

benefit for the SLNB group in locoregional recurrence
rate (p=0.03). Compared with the ALND group, the
OR of locoregional recurrence rate for the SLNB group
was 0.76 (95% CI: 0.59-0.97) with the random model
as p=0.03 (Q-test) and 1°=45% (Fig. 3A). For patients
with the Micro/ITC metastasis, the OR of the locore-
gional recurrence rate for the SLNB group compared
with the ALND group was 1.02 (95% CI: 0.73—1.43). Only
one study reported the locoregional recurrence rate for
patients with the Macro metastasis, which showed a ben-
efit for the SLNB group (p =0.02) [56].

For sensitivity analysis, after deleting the subset of
the Micro/ITC group and Macro group, comparing the
SLNB group with the ALND group, the OR of locore-
gional recurrence rate was 0.70 (95% CIL: 0.52-0.95),
which was statistically significant (Fig. 3A). In addition,
based on the funnel plot analysis (Fig. 3B), there might be
publication bias in the included studies for this outcome.
However, Egger’s test showed that no small-study effect
existed for the outcome based on the data (p=0.735).
Using the trim-and-fill method, the random effect model
showed the result (OR=0.75, 95% CI: 0.56—0.96, p=0.04)
was similar to the original result.

DFS

Ten papers compared the DFS between patients treated
with ALND and SLNB alone[12, 13, 35, 40, 44, 46-48,
53, 55]. A fixed-effect statistical model (Q-test: p=0.75
and I*=0%) revealed that the DFS was not significantly
different between the SLNB group and ALND group
(HR=1.02, 95% CI: 0.89-1.16, p=0.79). Three papers
compared the DFS between patients in Micro/ITC
treated ALND and SLNB only [13, 40, 55]. No statisti-
cal difference for the DFS was found between the two

interventions (HR=0.98, 95% CI. 0.75-1.28, p=0.88)
(Fig. 4A).

For sensitivity analysis, after deleting the subset of the
Micro/ITC group, comparing the SLNB group with the
ALND group, the HR of DFS was 1.03 (95% CI: 0.89-
1.19, p=0.70). The funnel plot showed that there was no
publication bias that existed (Fig. 4B).

(0

Fourteen papers compared the OS between patients
treated with ALND and SLNB only [13, 31, 34, 37, 39,
40, 42, 44, 48, 50, 51, 53, 55, 57]. A fixed-effect statisti-
cal model (Q-test: p=0.26 and 1*=16%) revealed that
the OS was not significantly different between the
SLNB only and ALND groups (HR=0.97, 95% CI: 0.92—
1.03, p=0.37). Six papers compared the DFS between
patients in the Micro/ITC treated ALND and SLNB only
groups [13, 31, 39, 40, 55, 57]. No statistical difference
for the DFS was found between the two interventions
(HR=1.04, 95% CI: 0.91-1.19, p=0.57) (Fig. 5A). One
paper reported a significant increase in the OS that com-
pared SLNB only with the ALND group in patients with
Macro (HR=0.91, 95% CI: 0.83-1.00, p=0.04) [31].

For sensitivity analysis, after deleting the subset of the
Micro/ITC and Macro groups, comparing the SLNB
group with the ALND group, the HR of OS was 1.01 (95%
CI: 0.92- 1.10, p=0.85). In addition, according to the fun-
nel plot analysis (Fig. 5B), no publication bias was found
in the included studies for this outcome.

Adverse events

Lymphedema was reported in three papers [13, 30, 53].
The OR of lymphedema rate that compared the SLNB
group with the ALND group was 0.35 (95% CI: 0.25-
0.49) with p <0.001. The pooled results from two papers
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Author Bias due to Bias in the Bias in the Bias due to Bias due Bias in Bias in the Overall risk of
publication confounding selection of classification  deviations to missing measurement selection of bias
year participants of fromintended data of outcomes  the reported
into the study interventions interventions result
Bilimoria et al. i + Moderate risk
(2009) [31] . . . of bias
Degnim et al. + + Serious risk
(2010) [32] . . . . of bias
Yi etal. (2010) M ¥ Serious risk
[34] . . . . . of bias
Gillanders Serious risk
+
etal. (2012) . . . . . . of bias
[35]
Park et al. Moderate risk
+ *f: +
(2014) [37] . . . ' of bias
Snow et al. o + Serious risk
(2015) [38] . . . . . of bias
Tvedskov Serious risk
+ o +
etal. (2015) . . . . of bias
[39]
Houvenae- Moderate risk
+ + * +
ghel etal. . . . of bias
(2016) [40]
Youssef et al. Serious risk
+ o +
(2016) [41] . . . . of bias
Lee etal. Serious risk
+
(2018) [44] . . . . . . of bias
Liu etal. Moderate risk
+ + + +
(2018) [45] . ‘ . of bias
Arisio et al. aF ¥ Serious risk
(2019) [46] . . . ‘ . of bias
Jung etal. + + Moderate risk
(2019) [47] . . . . . of bias
Kim et al. .‘., + Serious risk
(2019) [48] . ‘ . . . of bias
Jung etal. + + + Moderate risk
(2020) [49] ‘ . . . of bias
Kim et al. Moderate risk
4+ + +
(2020) [50] . . . . of bias
Sun etal. Serious risk
+ +
(2021) [51] . . . . . of bias
Sanvido et al. <t o o Serious risk
(2021) [52] . ‘ . . of bias
Gao etal. P o P Moderate risk
(2022) [54] . ‘ . . of bias
Houvenae- P T Moderate risk
ghel etal. . ‘ . . . of bias
(2022) [55]
Zhou et al. e + Moderate risk
(2022) [57] . ' . . . of bias

Nores:‘low risk of bias, 4 moderate risk of bias,.serious risk of bias,‘for critical risk of bias, +/- no information

for sensory neuropathy showed that the OR of sensory
neuropathy rate that compared the SLNB group with
the ALND group was 0.55 (95% CI: 0.39-0.79) with
p<0.001 [13, 41]. Lucci et al. reported the adjusted
OR of wound infections, axillary seromas, and axillary

paresthesia that compared the SLNB group with the
ALND group was 0.33 (95% CI: 0.16-0.68), 0.37 (95%
CI: 0.22-0.63), and 0.15 (95% CI: 0.10-0.22), respec-
tively [30]. Based on the data reported by Galimberti
et al., the OR of motor neuropathy that compared the
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SLNB ALND Odds Ratio 0Odds Ratio

Study or Subgroup Events Total Events Total Weight M-H,Fixed, 95% Cl M-H, Fixed, 95% CI

1.2.1 Mixed
Arisio 2018 3 m 1 406 05% 584(060,56.50]

Bartels 2022 12 681 7 744 4.4% 1.89(0.74,482)

Gillanders 2012 070 4 206 15% 0320002,600]

Giuliano 2010 4 425 2 338 15% 1.60(0.29,8.77)
Jung 2019 2 707 4 990  22% 0.70(0.13,3.83)

Kim 2019 1158 48 1539 59%  0.20[0.03,144]

Snow 2015 0 B9 9 258 27%  019[0.01,329) ———————————— SE(log[OR])

Subtotal (95% CI) 2321 4481 18.7%  0.91[0.53,1.56] - 0T }A‘\

Total events 22 75 '/d AN

Heterogeneity: Chi*= 9.33, df = 6 (P = 0.16); = 36% SN

Testfor overall effect: Z= 0.34 (P = 0.73) AN

/ H N,

1.2.2 MicrolCT S | N

Bilimoria 2008_Micro 3 802 5 23657 17%  1.77(0.42,7.41] 1T 0.5+ S <o 1 O,

Degnim 2010_ITC 0 s 0 3 Not estimable / L8

Galimberti 2013_Micro 8 467 10 464 6.6% 0.79(0.31,2.02) I / | N

Houvenagghel 2016_Micro+TC 4337 10 1671 22%  200(062,640] - Lo

Tvedskoy 2015_ITC 4 104 6 297 20% 1.94[054,7.02] 1 / ol o N

Twedskov 2015_Micro 1 136 22 1537 24% 0.51(0.07,3.81) e /s | N

Youssef 2016_Micro 1 57 0 38 04% 2.04[0.08,5151] — 14 e o S

Subtotal (95% CI) 1953 6395 153%  1.21[0.70,2.09] -> ’ ! \

Total events 7 53 J i o
Heterogeneity: ChF = 3.00, df= 5 (P = 0.60); F= 0% K ! \

Test for overall effect: Z= 0.69 (P = 0.49) /s ! N,

1.2.3 Macro 154 /( o o E] \\
Bilimoria-2009_Macro 56 5596 240 2251 65.4%  0.91[0.68,1.21) - // ! N
Tinterri 2022_Macro 1 440 1 433 07% 1.00[0.06,16.00] Em— Fa | o> N
Subtotal (95% CI) 6036 23030 66.1%  0.91[0.68,1.21] < / ! S
Total events 57 250 / ' N
Heterogeneity: Chi*= 0.00, df= 1 (P = 0.95); F= 0% V4 i N
Testfor overall effect Z= 0.65 (P = 0.51) ) s . | ) N OR
Total (95% C) 10310 33906 1000% 095076, 1.20] L oo o 1 0 100
Total events 100 are

Heterogeneity: Chi= 13.41, df= 14 (P = 0.49), = 0% boroh PRETT: |6 Mixed <> MicroACT [ Macro

Testfor overall effect Z=0.38 (P = 0.69) Favours [SLNB] Favours [ALND]

Test for subaroun diflerences: ChP = 0.89, of=2 (P = 0.64), F= 0%

A B

Fig. 2 Comparison of axillary recurrence rates between the SLNB alone and complete ALND: A forest plots; and B funnel plot
SLNB ALND 0dds Ratio Odds Ratio

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI

2.1.1 Mixed

Arisio 2019 2 71406 112% 0.81(0.51,1.29) —r

Bartels 2022 26 744 25 681 04% 0.95 (0.54, 1.66) —

6a0 2022 3 25 12 805 34% 0.82(0.23,293) e

Gillanders 2012 10070 20 206 BA% 155 (0,69, 3.49) -

Giuliano 2011 70 43 75 420 133% 089 (0.62,1.26) -

Jung 2019 24 707 66 990 109% 049(031,079) —

Kim 2019 12158 244 1539 BT% 0.4410.24,0.80) —

Sanvido 2021 156 34 11% 023[0.02,230) —

Snow 2015 3 60 47 258 34% 0.24[0.07,0.79) SE(loglOR])

Subtotal (95% C1) 2687 5346 67.2%  0.70[0.52095] * 0

Total events 180 563

Heterogeneity: Tau*= 0.08; ChF*= 15.37, df= 8 (P = 0.05); F= 48% o Bo

Testfor overall effect: Z= 2.29 (P = 0.02) @ 0

o

2.1.2 MicrolTC 05

Galimbert 2013_Micro 38 467 45 464 11.4% 082(052,130) - o by

Houvenaeghel 2016_Micro+/TC 2 337 95 1671 109% 116[0.72,187)

Sola 2013 _Micro 3 119 1108 14%  277(0.28,27.01) —

Youssef 2016_Micro 5 57 138 12%  356(0.40,31.73)

Subtotal (95% CI) 980 2281 245%  1.02[0.73,143] ;

Total events 68 142

Heterogeneity. Tau®= 0.01; Chi*= 3.1, df = 3 (P = 0.37); F= 4% o <><>

Testfor overall effect: Z= 0.13 (P = 0.90)

213 Macro

Tinterri 2022_Macro 15 440 30 439 83% 0.48[0.26,091) ——] 15

Subtotal (95% C1) 440 439 83%  0.48[026,0.91] -

Total events 15 30

Heterogeneity: Not applicable

Testfor overall effect: Z= 2.26 (P = 0.02) or
Total (95% CI) 4107 8066 100.0%  0.76[0.59,0.97] * [y 01 1 10 100
Total events 263 735

Heterogeneity. Tau® = 0.08; Chi*= 23.75, df= 13 (P = 0.03); F= 45% o TE— FrR—TT E Mixed < MicronTC Tl Macro

Favours [SLNB] Favours [ALND]

Testfor overall effect: Z=2.24 (P=
Test for subaroun difierences: Chi

A
Fig. 3 Comparison of total recurrence rates between SLNB alone and comp

)
=5.18.df=2(P=0.07). F=61.4%

SLNB group with the ALND group was 0.33 (95% CI:
0.17-0.62) [13].

Discussion

Based on the meta-analysis of the present review, the
risk of axillary recurrence, disease progress, and over-
all mortality did not increase when patients with clini-
cally node-negative but SLN-positive breast cancer

B
lete ALND: A forest plots; and B funnel plot

were treated with SLNB only versus SLNB plus ALND.
However, the SLNB group shew a benefit in locoregional
recurrence than the ALND group does. In addition, the
Macro subset of patients showed increased overall mor-
tality (HR=0.91, 95% CI: 0.83-1.00, p=0.04). Compared
with SLNB only, ALND was associated with an increased
risk of adverse events (e.g., lymphoedema, sensory neu-
ropathy, wound infections, axillary seromas, axillary
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Hazard Ratio

Study or Subgroup log[Hazard Ratio] SE_Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
2.2.1 Mixed
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Fig. 4 Comparison of DFS between the SLNB alone and complete ALND: A forest plots; and B funnel plot
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Fig. 5 Comparison of OS between the SLNB alone and complete ALND: A forest plots; and B funnel plot

paresthesia, and motor neuropathy) with a statistical
significance.

In a meta-analysis published in 2015, Joyce et al. con-
firmed a significant benefit of ALND in the local con-
trol of axillary disease (OR=2.25, 95% CI: 1.28-3.94,
p=0.0047) and OS (OR=1.22, 95% CI: 1.03-1.44,
p=0.02) for invasive breast cancer patients [10]. How-
ever, the patients included in this meta-analysis were
patients undergoing surgery for invasive breast cancer,
which did not restrict patients to early-stage disease.
According to our analysis, omitting ALND in patients
with clinically node-negative but SLN-positive breast
cancer had a similar axillary recurrence rate, DFS, and
OS, but caused significantly lower incidence of adverse

events compared with ALND and showed a benefit
for locoregional recurrence. Our findings agreed with
Chen et al. [18], although the participants and interven-
tion criteria differed slightly. Therefore, for patients with
clinically node-negative breast cancer, with SLN-positive
results, omitting ALND is feasible.

Of note, during the subgroup analysis according to
the histopathological classification of SLN metastasis,
although there was no statistical significance, the mean
OR of axillary recurrence (1.21 versus 0.91) between
the two interventions was higher in the Micro/ITC sub-
set than the overall group. Similar as the locoregional
recurrence (1.02 versus 0.48). Therefore, for the Micro/
ITC subset, there was a trend of axillary recurrence and
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locoregional recurrence with SLNB alone compared with
ALND. The cause of this remains unknown, and future
large-scale studies to further explore this are required.

Of note, one paper reported a significant increase in
OS comparing the SLNB only group with the ALND
group in patients in the Macro subset (HR=0.91, 95%
CI: 0.83-1.00, p=0.04) [31]. This result indicated that for
patients in the Macro subset, SLNB only had benefits for
OS. However, this requires confirmation.

The advantages of this systematic review include the
rigorous methodology followed in study screening, data
analysis, and quality assessment. However, this study
has some limitations. First, the recurrence and survival
of breast cancer were largely dependent on the system-
atic treatments that the patients received. This was not
included in our analysis and will be the focus of future
research. Second, there was insufficient data to perform
subgroup analysis according to the histopathological
classification of SLN metastasis. In particular, the lack
of evidence in the Macro subset. Next, not all the studies
supply the information of the number of the positive SLN
and the neoadjuvant therapy. Though our review selected
studies that compared SNLB+ ALND to SNLB, we were
unable to control other circumstances surrounding the
patient’s treatment, such as other surgical techniques
and neoadjuvant therapy. Finally, only three studies were
RCTs, and most of the included studies were retrospec-
tive cohort studies. Therefore, the quality of the evidence
could reduce the impact of the findings from this review.

This review confirmed the evidence base for the feasi-
bility of omitting ALND for patients with clinically node-
negative but SLN-positive breast cancer. Evidence shows
that although the risk of axillary recurrence, disease pro-
gress, and overall mortality was not increased when those
patients were treated with SLNB alone versus SLNB and
ALND, there were benefits of less adverse events and low
locoregional recurrence. An OS benefit was found in the
Macro subset using SLNB alone versus SLNB and ALND.
Future research should focus on exploring the independ-
ent predictors for the interventions.

Conclusion

For patients with clinically node-negative but SLN-posi-
tive breast cancer (no matter the number of the positive
SLN), this review showed that SLNB alone had a similar
axillary recurrence rate, DES, and OS, but caused a sig-
nificantly lower incidence of adverse events and showed
a benefit for the locoregional recurrence compared with
ALND. An OS benefit was found in the Macro subset
that used SLNB alone versus complete ALND. Therefore,
omitting ALND is feasible in this setting.
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