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Abstract: Objective: This systemic meta-analysis aimed to evaluate the efficacy and safety of omitting axillary lymph
node dissection in early stage of breast cancer (T1-2) with positive sentinel lymph node (SLN) and without pal-
pable lymphadenopathy. Methods: All available literature of randomized controlled trials (RCT) and cohort stud-
ies was pooled from Cochrane library, PubMed, Medline, OVID, Springer Linker, Science Direct, EBSCO. Relevant
references were also manually retrieved. The primary outcome was efficacy, including overall survival, disease-free
survival, local recurrence. The secondary outcome was safety, including the lymphedema, neuropathy, and dys-
function of arm movement. The meta-analysis was performed by Stata 12.0. Results: Five RCTs and three cohort
studies that met the inclusion criteria were included in this meta-analysis. It was found that when compared with
no axillary lymph node dissection (ALND) group, ALND did not significantly improve the OS (hazard ratio (HR)=1.01,
95% Cl: 0.96~1.07, P=0.662), DFS (HR=0.96, 95% Cl: 0.80~1.15, P=0.644) and local recurrence (OR=2.32, 95%
Cl: 0.91~5.89, P=0.78). However, subgroup analysis based on the status of SLN showed that patients with macro-
metastasis of SLN (defined as tumor deposits>2 mm) had a higher recurrence rate (OR=5.96, 95% CI: 1.33~26.70,
P=0.02). The incidence of postoperative complications including lymphedema, sensory neuropathy, motor neuropa-
thy and infection in the no-ALND group was significantly lower than that in the ALND group (P<0.05 or 0.01). Conclu-
sion: ALND could be omitted in patients with T1-2 primary breast cancer and without palpable lymphadenopathy.
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Introduction ever, the optimal management of the axillary
lymph nodes (ALN) remains controversial. In
early breast cancer patients, the presence of
ALN metastasis remains the most important
prognostic factor for survival and recurrence,
and thus strongly influences the therapeutic

option [3].

Breast cancer remains the most common
malignancy among women worldwide, causing
an estimated 1.38 million new cases per year
[1]. Despite the increasing incidence rate of
breast cancer, its mortality rate has been sub-
stantially decreased, which is mostly attributed

to the improvement of breast cancer screening
programmes and public awareness [1]. Curren-
tly, a large number of patients are diagnosed
with T1-2 primary breast cancer and without
palpable lymphadenopathy. This type of breast
cancer has a low incident of metastases [2].
The surgical management for these patients
has ranged from standard radical surgical
resection to breast-sparing approach [2]. How-

Axillary lymph node dissection (ALND) may
cause many complications, such as lymphede-
ma, seroma, pain, infection and reduced arm
movement [4]. To avoid unnecessary complica-
tion caused by ALND, sentinel lymph node biop-
sy (SLNB) has been employed as an substitu-
tion for ALND [5]. The SLN is defined as the
first-draining lymph node (LN) on the direct lym-
phatic pathway from the primary tumor site.
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Figure 1. Flow diagram of the literature search and trail selection process.

When the SLN is free from tumor metastasis, it
is highly likely that subsequent LNs are also
tumor-free [6]. ALND is obviously not necessary
for patients without SLN metastasis. NCCN
guideline [7] explicitly recommends ALND as
the standard management for patients with
positive SLN. However, ALND result have shown
that 25-50% of SLN-positive patients especial-
ly those with only micrometastasis, have no
additional lymph node involved [8]. Therefore, it
is often hard for oncologists to decide whether
ALND is an excessive treatment conferring little
benefit to low-risk breast cancer patients with
SLN positive and without palpable lymphaden-
opathy.

Recently, the Z0011 trail [9] recruited breast
cancer patients with one or two SLN metasta-
sis to prove that omitting ALND is a no-inferior
management compared to completing ALND.
Even though this trail was terminated due to
unsuccessful patient enrolment, the study has
challenged the use of ALND in early breast can-
cer patients with positive SLN and without pal-
pable lymphadenopathy. In addition, 5 RCTs
and 3 retrospective cohort studies [9-16] have
also been conducted on this subject. In this
systematic review, we identified relevant litera-
ture and conducted a meta-analysis to com-
pare the clinical efficiency and safety between
omitting ALND and ALND completion in breast
cancer patients (T1-2) with positive SLN and
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the Pubmed/Medline, Emb-
ase, and the Cochrane Central
Register of Controlled Trials
(CENTRAL: issue 3, 2011) was
performed to identify relevant
literature comparing SLNB
with ALND for staging early
breast cancer. The upper limit of search date
was not limited, and the lower limit was March
2011. The following search phrases were used:
breast neoplasm/neoplasms, breast cancer,
breast carcinoma, breast tumor/tumor, senti-
nel lymph node, sentinel node, axillary. Both
free text and MeSH search for keywords were
employed. The language was not limited. To
search more potentially relevant trials, refer-
ence lists from the selected studies by elec-
tronic searching were also screened.

Search criteria

The reference was searched based on the fol-
lowing criteria: 1) Randomized controlled clini-
cal studies or cohort studies. If dual (or multi-
ple) studies were reported by the same
institution and/or authors, the one of higher
quality or the most recent publication was
selected. The language is not restricted; 2) The
research objects: TcT1~2NOMO and SLN posi-
tive breast cancer patients; 3) Intervention:
experimental group without ALND and the con-
trol group with ALND; 4) The curative effect is
definite. Abstracts, letters, editorials and expert
opinions, reviews without original data, case
reports and studies lacking control groups were
excluded. The following studies were also
excluded: 1) Lack relevant outcomes; 2) The
maximum tumor diameter more than 5 cm or
palpable lymphadenopathy; 3) Prior history of
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Table 1. Main characteristics of the included studies and their patients

Type of - Interven- . -
Study Author  Year yp Follow-up  Criterion Outcome ) Population characteristics
study tion
. . Histological Hormone
Age  Clinical tumor stage size e Nodal me-  Surgery
(years) %) (cm) tumor grade  receptor tastases %)
(%) (%)
ER+/ ER+/ .
T1 T2 | 1] I PR+ PR Micro Macro BCT ME
70011 Ginliano 2011 RCT 6.3 years T1-T2 0S, mobidi- SLNB 54 70.6 294 1.6 25.6 46.8 275 68.9 13.8 448 552 100 O
1-2 SLNs+ ties
DFS, recur- SLNB+ALND 56  67.9 321 1.7 22.0 489 29.1 66.8 159 375 625 100 O
rence
11-11 ER+ PR+ Micro Macro BCT ME
AATRM Sola 2012 RCT 5 years T<3.5¢cm DFS, recur- SLNB 53.2 n.r. 1.78 79.8 83 788 100 0 934 6.6
cNOMO rence  SLNB+ALND 55.3 n.r. 1.68 68.2 851 733 100 O 911 89
<2cm 2-29cm >3 cm | Il Il ER+ PR+ Micro Macro BCT ME
IBCSG 23-01 Galimberti 2013 RCT 5 years <5cm DFS, 0S SLNB 54 69 24 6 nr. 19 52 29 91 75 100 0 91 9
21 SLN+ micro  recurrence  SLNB+ALND 53 68 23 8 nr 25 46 28 8 76 100 O 91 9
02cm 2-5cm  5cm | Il n Micro Macro BCT ME
AMAROS Donker 2014 RCT 6.1 years T1-2 5-year SLNB+AR 55 78 21 <1 1.8 23 46 29 nr  nr 39 62 82 18
cNOMO axillary recur-
rence, DFS,
0S, axillary
recurrence- SLNB+ALND 56 82 18 0 17 24 48 26 nr nr 41 59 82 17
free survival,
mobility
T1 T2 | Il I ER+ PR+ Micro Macro BCT ME
OTOASOR Savolt 2016 RCT 97 months  cT<3 cmcNO axillary recur- SLNB+AR 54.7 68 32 nr. 22 48 30 84 73 335 604 84 16
rence, DFS,
0s SLNB+ALND 55.2 62 38 nr. 16 51 33 83 73 n.r. 82 17
low/inter- . .
T1 T2 T3 . high Micro Macro BCT ME
mediate
NCDB data Bilimoria 2009 retrospective 63 months  SLNB nodal+ axillary SLNB 58 62.9 34.4 26 18 58.8 325 nr. nr. 182 818 814 186
cohort study recurrence
survival SLNB+ALND 56 49.1 43.7 72 21 53.1 392 nr. nr. 85 915 49.6 504
T T2 3 low/Inter- Lot ER+ PR+ Micro Macro BCT ME
mediate
SEER data Yi 2010 retrospective 50 months cNOMO 0S, disease- SLNB 60.7 68.6 28.2 3.2 243 23 77 875 750 545 455 787 213
cohort study Nodal+ specific
survival SLNB+ALND 56.3 50.4 43 6.7 311 13.1 86.9 80.8 69.4 172 82.8 539 46.1
ER+/ ER+/
T1 T2 | Il I PRt PR Micro Macro BCT ME
SEER data Bonneau 2015 prospective 31.6 months T1-2MO PR SLNB 57.4 43.3 56.7 2.43 16.2 42.3 415 69.8 11.9 100 48.4 50.9
study 23LN+ ' SLNB+ALND 56.4 40.2 59.8 2.47 104 455 441 67.7 12.8 100 46.5 534

RCT: randomised controlled trail, OS: overall survival, DFS: disease-free survival, SS: specific survival, SLNB: sentinel lymph node biopsy, ALND: axillary lymph node dissection, Micro: micro-metasteses, Macro: macro-metastases, BCT: breast

conserving therapy, ME: mastectomy, n.r.: not reported, ER: oestrogen receptor, PR: progesterone receptor.
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lished methodology [18, 19].
Subgroup analysis compared
non-ALND with axillary recur-
rence (AR) and whether the
SLN status affects patients’
prognosis. Heterogeneity chi-
square test was performed.
P>0.05 and IP<50% can be
considered as fixed effects
model. When P<0.05 and
’>50%, the random effects
model is used. The bias poten-
tial was detected by a funnel
plot.

Quality assessment

The Cochrane Handbook for
Systematic Reviews of Interv-

malignant tumor, neoadjuvant chemotherapy,
axillary lymph node surgery or radiotherapy
before enroliment.

Data extraction

Two reviewers independently extracted the fol-
lowing parameters from each study: (1) first
author and year of publication; (2) number of
patients, patients’ characteristics, study desi-
gn; and lastly (3) treatment outcome. All rele-
vant text, tables and figures were reviewed for
data extraction. Discrepancies between the
two reviewers were resolved by discussion and
consensus.

Study objectives

The primary outcome was efficacy, including
overall survival, disease-free survival, local
recurrence. The secondary outcome was safe-
ty, including the lymphedema, sensory neurop-
athy, motor neuropathy and infection.

Statistical analysis

The hazard ratios (HRs) for overall survival (OS)
and disease free survival (DFS) and odds ratio
(OR) for local recurrence were extracted and
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entions and Jadad scale were
used to assess the quality of randomized stud-
ies [20]. And the Newcastle-Ottawa Scale (NOS)
was used to assess the quality of nonrandom-
ized studies [21].

Results
Study characteristics

A total of 813 English articles were initially
extracted according to the retrieval strategy.
Unqualified 785 articles were excluded by read-
ing the abstract. The remaining 28 studies were
carefully read, and 5 randomized studies [9-13]
and 3 retrospective cohort studies [14-16]
were eventually selected. The trail selection
process was summarized in Figure 1. As shown
in Table 1, there is no significant difference in
baseline characteristics of patients (including
age, clinical tumor stage, tumor size, histologi-
cal tumor grade, hormone receptor, nodal
metastases and type of surgery) between no-
ALND and ALND groups. The results of assess-
ment through Cochrane tool show low risk of
bias (Figure 2). The quality is higher with all the
5 randomized studies (Jadad score>3). And the
quality of 3 non-randomized studies was also
higher (NOS score>6).
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Figure 3. Forest plots of the pooled HRs for overall survival (OS) of axillary lymph node dissection (ALND) and no
axillary lymph node dissection (no-ALND) groups. The results indicated that there was no significant difference in OS
between no-ALND and ALND groups (HR=1.01, 95% Cl: 0.96~1.07, P=0.662).
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Figure 4. Forest plots of the pooled HRs for disease-free survival (DFS) of axillary lymph node dissection (ALND) and
no axillary lymph node dissection (no-ALND) groups. The results indicated that there was no significant difference in
DFS between no-ALND and ALND groups (HR=0.96, 95%; Cl: 0.80~1.15, P=0.644).

Comparison of OS between no-ALND and
ALND groups

HRs for OS data were available for seven stud-
ies. Heterogeneity test result indicated that a
random-effect model was used. The pooled
hazard ratio (HR) for OS showed that there was
no significant difference between no-ALND and
ALND groups (HR=1.01, 95% Cl: 0.96~1.07,
P=0.662; Figure 3). Considering that OS might
be influenced by the status of SLN, we per-
formed subgroup analysis according to the sta-
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tus of SLN. The pooled HR was also no signifi-
cant difference between subgroup. This
suggested that OS was not influenced signifi-
cantly by SLN status between no-ALND and
ALND groups.

Comparison of DFS between no-ALND and
ALND groups

HRs for DFS data were available for five stud-

ies. Heterogeneity test result indicated that a
random-effect model was used. The pooled HR

Int J Clin Exp Med 2018;11(11):11424-11433
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Figure 5. Forest plots of the pooled ORs for local recurrence of axillary lymph node dissection (ALND) and no axillary
lymph node dissection (no-ALND) groups. The results indicated that there was no significant difference in the recur-
rence rate between no-ALND and ALND groups (OR=2.32, 95% CI: 0.91~5.89, P=0.78).

Table 2. Summary of complications occurred in the included trials

Author Intervention Sensory neuropathy Lymphedema Motor neuropathy Infection
Galimberti  ALND vs. no ALND 18% vs. 12% 13% vs. 3% 8% vs. 3%
p=0.012 p<0.0001 p=0.0004
Donker ALND vs. AR N/A 23% vs. 11%
p<0.0001
Ginliano ALND vs. no ALND 39% vs. 9% 19% vs. 6% 8% vs. 3%
p<0.0001 p<0.0001 p=0.0016
p<0.05 (including
Savolt ALND vs. no ALND 15.3% vs. 4.7% lymphedema, pain,
and dysfunction)
Funnel plot with pseudo 95% confidence limits Figure 4)- ConSidering that
& AN DFS might be influenced by
//’ ,_\\\ the status of SLN, we per-
7 . o N formed subgroup analysis
=] e - \\\ according to the status of
B P . SLN. The pooled HR also
E /,/ . - \\ showed no significant differ-
g e S ence between subgroups. This
o = N suggested that DFS in no-
7 N ALND and ALND groups was
(- g ‘ . ‘ ™ not significantly influenced by
= \ahr 5 SLN status.

Figure 6. Funnel plot based on the risk radio (RR) of overall survival showing
no publication bias among the included studies.

for DFS showed that there was no significant
difference between no-ALND and ALND groups
(HR=0.96, 95%; ClI: 0.80~1.15, P=0.644;
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Comparison of local recur-
rence between no-ALND and
ALND groups

ORs for local recurrence data were available for
seven studies. Heterogeneity test indicated
that a random-effect model was used. The

Int J Clin Exp Med 2018;11(11):11424-11433
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Publication bias analysis

Assessed by funnel plot,
Begg's test (P=0.21) and
Egger’s test (P=0.13), the pub-
lication bias was not found
(Figures 6 and 7).

loghr
(=)
|

Discussion

Breast cancer has become
the most common female
o malignant tumor [3, 22]. ALND

(=2
[

. has been considered the stan-
dard management for patients
with axillary lymph node
metastasis [3, 23]. NSABP
B-32 trail have clearly showed
that breast cancer patients
without SLN metastases can

standardized effect
]

avoid ALND [24]. However, for
patients with SLN positive and
without palpable lymphade-
nopathy, ALND is still contro-
versial. According to the AJCC
guidelines [25], micrometas-
tasis is defined as tumors with
a maximum diameter from 0.2

T
0 5 10
precision

Figure 7. Begg’s funnel plot with pseudo 95% A and Egger’s publication bias
plot B for overall survival. There was no evidence of bias in either plot.

pooled OR for local recurrence showed that
there was no significant difference between no-
ALND and ALND groups (OR=2.32, 95% CI:
0.91~5.89, P=0.78; Figure 5). Considering that
local recurrence might be influenced by the sta-
tus of SLN, we performed subgroup analysis
according to the status of SLN. The subgroup
analysis showed that patients with macro-
metastasis had a higher recurrence rate
(OR=5.96, 95% CI: 1.33~26.70, P=0.02). This
suggested that ALND should be recommended
for the patients with macro-metastasis of SLN.

Comparison of post-operative complications
between no-ALND and ALND groups

The incidence of postoperative complications
including lymphedema, sensory neuropathy,
motor neuropathy and infection. in the no-ALND
group was significantly lower than that in the
ALND group (P<0.05 or 0.01, Table 2).
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‘ to 2 mm, and macrometasta-
sis as tumors with a diameter
over 2 mm. Isolated tumor
metastasis represents tumors
with a maximum diameter
less than 0.2 mm. ALND may
cause many complications, such as lymphede-
ma, seroma, pain, infection and reduced arm
movement [4]. Moreover, the biological charac-
teristics of primary tumor, such as hormone
receptor [26, 27], Her-2 expression [28, 29],
tumor growth rate [28, 29] (for example, the
expression of Ki-67) has greatly reduced the
value of axillary lymph node dissection in the
prognosis and treatment of breast cancer.
Studies have also shown that about 50%
patients with positive SLN developed no lymph
node metastasis [8]. They have therefore sug-
gested that ALND is an excessive treatment for
patients with early breast cancer and without
palpable lymphadenopathy. In this meta study,
we evaluated whether ALND should be omitted
in these patients.

This study includes five RCTs [9-13] and three
retrospective cohort studies [14-16], which con-
tains breast cancer patients with cT1~2NOMO

Int J Clin Exp Med 2018;11(11):11424-11433
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and SLN positive who have not received any
therapy for axillary before enroliment. Meta-
analysis show that compared with no-ALND,
ALND could not improve the OS and DFS.
Moreover, omitting ALND did not affect local
recurrence rate. However, ALND group has a
higher rate of complication (such as lymphede-
ma, sensory motor dysfunction, infection, etc).
While AATRM [10] and IBCSG 23-01 [11] regis-
tered eligible patients with micrometastasis
SLN, the remaining three RCTs [9, 12, 13] only
recruit patients with cNO and positive SLN with-
out classified metastasis status. Subgroup
analysis results revealed no significant differ-
ence in OS or DFS among patients with differ-
ent node metastasis status (micrometastasis,
macrometastasis, mix-metastasis (both micro-
and macro) and more than 3 positive SLNs).
Nevertheless, patients with macro-metastasis
had a significant higher recurrence rate
(P<0.05).

The current meta-analysis found that breast
cancer patients with positive SLN and without
palpable lymphadenopathy did not benefit from
ALND. Our conclusion is consistent with previ-
ous studies by SINODAR ONE [30] and BOOG
2013-07 [31]. Furthermore, subgroup analysis
showed that the number of metastatic lymph
nodes did not affect patients’ prognosis.
Several reasons might exist. First, the patients
in the selected RCTs and retrospective cohort
studies are early breast cancer (cT1~2NOMO)
whose clinical stage may range from | to llA.
Therefore, these patients may have a better
prognosis compared with other advanced stag-
es. Meanwhile, the systematic adjuvant therapy
including chemotherapy, radiotherapy, endo-
therapy and trastuzumab may effectively
improve the survival of these patients. Sec-
ondly, about 50% of the patients with ALND did
not find additional lymph node metastasis [8].
Lastly, NSABP B-04 [3] has compared the out-
come between ALND and AR in patients with-
out SLNB and clinical axillary lymph node
metastasis. A 25-year follow-up study has
shown a local axillary recurrence rate of 4% in
both groups. The outcome suggests that alth-
ough axillary surgery may act as a approach
to cure lymphadenopathy and minimize the
recurrence rate, it doesn’'t improve patients’
survival.

This review has several limitations. First, the
criteria of tumor size in each study is different,
which might cause a selection bias. For exam-
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ple, the tumor size of three studies [9, 11, 12]
is less than 5 cm, whereas the criteria of AATRM
[10] and OTOASOR [13] is less than 3.5 and 3
cm, respectively. Secondly, the criteria of SLN
metastasis status might also make a bias.
While AATRM [10] and IBCSG 23-01 [11] focus
on the micro-metastasis, AMAROS [12] con-
tains three SLN metastasis status including
60% patients with macrometastases, 30%
patients with micrometastases, and 10%
patients with isolated tumor metastases.
Z0011 [9] only has patients with 1~2 positive
SLN (including 40% micro-metastases). Third,
the surgery in the selected studies include
mastectomy and breast conserving surgery,
and the SLNB management includes radioac-
tive isotope, blue dye and the combination of
both. Developed countries prefer to use radio-
active isotope combined with blue dye. In con-
trast, developing countries tend to use only a
single method, which might cause a higher
false negative rate compared with the com-
bined SLNB method. Such a different SLNB
management strategy might have affected the
result of our meta-analysis.

Conclusions

In conclusion, omitting ALND in early stage of
breast cancer with positive SLN and without
palpable lymphadenopathy has similar 0S
(HR=1.01, 95% CI: 0.96~1.07, P=0.662), DFS
(HR=0.96, 95% CI: 0.80~1.15, P=0.644) and
local recurrence (OR=2.32, 95% CI: 0.91~5.89,
P=0.78), but caused significant lower incidence
of postoperative complications when compared
with ALND. Therefore, ALND could be omitted in
patients with T1-2 primary breast cancer and
without palpable lymphadenopathy.
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