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Background: The ACOSOG Z0011 trial demonstrated safe omission of axillary lymph node dissection
(ALND) in patients with one or two positive sentinel lymph nodes (SLNs) receiving breast conservative
surgery, followed by whole breast irradiation and adjuvant systemic treatment. This study aims to evaluate
the exportability of the ACOSOG Z0011 criteria in an Asian/Chinese cohort residing in Hong Kong.
Methods: Retrospective analysis of a prospectively maintained database in a University affiliated tertiary
breast centre was performed from June 2014 to May 2019. All breast cancer patients with no palpable
adenopathy before surgery, one or more positive sentinel lymph nodes on histological examination and
no prior neoadjuvant systemic treatment were recruited. Patients were grouped as eligible or ineligible
according to the ACOSOG Z0011 criteria. The eligible group was compared with the sentinel alone group
in the ACOSOG Z0011 cohort.

Results: Two hundred and forty-eight patients were recruited into the study. Sixty patients (24%) met the
ACOSOG Z0011 criteria and could potentially avoid ALND. A higher percentage of clinical T2 tumors
were observed in our eligible group than in the ACOSOG Z0011 trial (P=0.002). The histological subtype,
tumor grade, estrogen receptor (ER)/progestogen receptor (PR) status and lymphovascular invasion status
did not differ. There was no statistically significant difference in the proportion of SLN micrometastasis and
macrometastasis between the two groups.

Conclusions: This study demonstrated clinical similarities between our eligible cohort and the ACOSOG
Z0011 cohort, which confirms exportability of the ACOSOG Z0011 criteria to a subset of population in
Hong Kong.
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Introduction an over-treatment in a significant proportion of breast

The optimal axillary management in breast cancer patients cancer patients. In patients with clinically node-negative

continues to evolve in the past few decades. Axillary breast cancer, sentinel lymph node biopsy (SLNB) has

lymph node dissection (ALND), which was once the replaced ALND as the gold standard for axillary staging
standard of care in breast cancer surgery, now becomes and loco-regional control (1,2). Results from the phase 3

A ORCID: 0000-0001-8306-4904.

© Chinese Clinical Oncology. All rights reserved. Chin Clin Oncol 2021;10(3):27 | http://dx.doi.org/10.21037/cco-20-239


https://crossmark.crossref.org/dialog/?doi=10.21037/cco-20-239

Page 2 of 8

International Breast Cancer Study Group (IBCSG) 23-01
randomized controlled trials (3,4) further reinforced the
role of SLNB alone in patients with sentinel lymph node
(SLN) micrometastases. Together with the publication from
the American College of Surgeons Oncology Group Z0011
(ACOSOG Z0011) randomized clinical trials (5,6), breast
cancer patients with minimal SLN involvement may now
be spared a completion ALND without compromising a
10-year oncological outcome (6). Consequently, an updated
clinical practice guideline of omitting completion ALND
in this subgroup of patient population is recommended by
the American Society of Clinical Oncology (ASCO) (7) and
the National Comprehensive Cancer Network (NCCN) (8).
It is practice changing and there have been a significant
decline in the rate of ALND worldwide (9,10).

The ACOSOG Z0011 study is a seminal study and yet
the only randomized controlled trial including patients
with SLN macrometastases. It has been challenged in
several ways. The excellent local and distant outcomes in
the Z0011 study group, enrollment not meeting the accrual
goal, slight inequalities in several prognostic characteristics
and a significant number of radiotherapy protocol
deviations have raised concerns from the National Institute
for Health and Care Excellence (NICE) (11) in changing
their recommendation on axillary treatment. Completion
axillary dissection is still the common practice in patients
with positive sentinel lymph nodes in Hong Kong. This
study aims to review the clinical characteristics of our breast
cancer patients and to evaluate the exportability of Z0011
criteria in our patient population. We present the following
article in accordance with the STROBE reporting checklist
(available at http://dx.doi.org/10.21037/cco-20-239).

Methods
Patient recruitment

The ACOSOG Z0011 approach was adopted in our
institution since June 2019. We conducted a retrospective
analysis from a prospectively maintained database in a
University affiliated tertiary breast cancer centre in Hong
Kong from June 2014 to May 2019. This retrospective
study was approved by the Ethical Committee of the
University of Hong Kong/ Hospital Authority (HKU/
HA HKW UW 09-045). It followed the principles of the
Declaration of Helsinki (as revised in 2013) and informed
consents were obtained from patients who were willing
to participate. Patients were recruited if they fulfilled the
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following criteria: no palpable adenopathy before surgery,
one or more positive SLNs on histological examination,
and no prior neoadjuvant systemic treatment. As per the
ACOSOG Z0011 trial, patients who had SLNs positive
only after immunohistochemical staining were excluded.
The recruited patients were then divided into two groups
according to the Z0011 trial criteria, namely women with
clinical T'1 or T2 invasive breast cancer, no palpable axillary
adenopathy, one or two SLNs containing metastases
and had planned lumpectomy, tangential whole-breast
irradiation and adjuvant systemic treatment. Patients who
met the Z0011 criteria were grouped under the eligible
group, while those beyond criteria were grouped as
ineligible.

Clinical management and pathological assessment

In our breast cancer centre, all patients received triple
assessment to establish the diagnosis of breast cancer. Both
mammogram and ultrasound of breasts and axillae were
routinely done to assess the pre-treatment clinical T and N
staging. All patients with clinically node-negative invasive
breast cancer received SLNB to complete the axillary
staging. SLN localization were performed with radioisotope
with or without patent blue dye according to surgeon’s
preference. Non-SLN were defined as suspicious nodes that
were neither hot nor blue during SLNB or nodes that were
removed during completion ALND. Intraoperative frozen
section of SLNs or suspicious non-SLNs and subsequent
routine haematoxylin and eosin (H&E) stain were done
in all included patients. Immunohistochemistry was not
routinely performed unless there was suspicion of nodal
metastasis. Based on a protocal prior to the era of Z0011
study, immediate completion ALND was carried out if any
of the SLNs or non-SLNs was positive on frozen section
analysis. If SLN metastasis was detected in paraffin section
only, a delayed completion ALND was carried out in a
separate session. Pathology of SLNs was reported as normal,
or containing macrometastases (>2 mm), micrometastases
(>0.2 mm, <2 mm) or isolated tumor cells (<0.2 mm). For
patients undergoing breast conservative surgery, ‘no ink on
tumor’ was regarded as an adequate resection margin (12)
or else a second operation was performed to ensure a clear
resection margin. Histological grade was reported according
to the modified Scarff-Bloom-Richardson system. All
pathological results were discussed in our multidisciplinary
meeting and adjuvant treatment was given at the discretion
of breast oncology specialists.
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Inclusion criteria:

- No palpable adenopathy
- One or more positive SLNs
- No prior neoadjuvant systemic treatment

nd

[ 270 SLN-positive patients ] .

SLN was positive on
immunohistochemistry

n=22

nd

[ 248 patients recruited ]

[ Eligible group (n=60)

g
)

Ineligible group (n=188)

nd

- mastectomy (n=174)
- >2 positive SLNs (n=12)
- positive non-SLN during SLNB (n=1)

[46 patients with ALND ] [ 14 patients with SLNB only ]

- refused whole breast irradiation (n=1)

Figure 1 Breast cancer patients with positive SLNs from June 2014 to May 2019. SLN, sentinel lymph node; ALND, axillary lymph node

dissection.

Statistical analysis

Information on patients’ demographics and tumor
characteristics were collected and tabulated in percentages.
Comparison was made between the eligible group of our
cohort and the sentinel alone arm in the Z0011 cohort
(n=436, in intention to treat). Missing data was tabulated
and managed by listwise deletion. All statistical analyses
were performed with IBM SPSS, Statistic 24. Chi-square
test was used for the following categorical variables: patient’s
age group, clinical T staging, Estrogen receptor (ER)/
progestogen receptor (PR) status, histological subtype,
tumor grade and presence of lymphovascular invasion. A P
value of <0.05 was considered significant.

Results

From June 2014 to May 2019, 1249 breast cancer patients
received SLNB in our institution and 270 patients (21.6%)
with one or more positive SLNs were identified from a
prospectively maintained clinical database. 22 patients
were excluded because the SLNs were only positive after
immunohistochemistry, 5 of them had micrometastatic
SLNs and 17 had isolated tumor cells. A total of 248
patients were included in the analysis (Figure I).

Mean patient age was 52 years (range, 24-85 years)
and mean tumor size was 22.9 mm (range, 2-115 mm).
60 patients (24%) who met the Z0011 criteria for omitting
ALND were included in the eligible group and 188 patients
(76%) who did not meet the criteria were grouped into the
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ineligible group. Within the ineligible group, 174 patients
received mastectomy, 12 patients had >2 positive SLNs,
1 patient had positive non-SLN during SLNB and 1 patient
refused adjuvant whole breast irradiation.

Patients’ demographics and tumor characteristics
of our eligible group and the sentinel alone arm in the
ACOSOG Z0011 trial are demonstrated in Table 1. A
higher percentage of clinical T2 tumors were observed in
our eligible group than in the sentinel alone arm of Z0011
trial (50% wvs. 29.4%; P=0.002). Otherwise there were no
statistically significant difference between these two cohorts
in terms of age, histological subtype, tumor grade, ER/
PR status and lymphovascular permeation status. The
proportion of SLN micrometastases (36.7% vs. 44.8%) and
macrometastases (61.7% vs. 55.2%) did not differ (P=0.35).

Within our eligible group, forty-six out of sixty patients
(76.7%) received completion ALND. Thirty-eight of them
had one positive SLN and eight patients had two. Among
these forty-six patients, nine patients (19.6%) had additional
metastatic non-SLNs (range, 1-8) in the ALND specimen.
Four of them had macrometastatic non-SLNs and two had
micrometastatic non-SLNs. There was missing information
concerning the size of invasive focus in the remaining three
patients. All these 9 patients had macro-metastatic SLNs
and five of them had clinical T2 disease. Fourteen out of the
sixty patients (23.3%) in the eligible cohort received SLNB
only and 11 of them had either micrometastatic SLN or
isolated tumor cells.

All patients in the eligible group received whole breast
irradiation and 37 patients (61.7%) received additional
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Table 1 Clinical characteristics of patients of the eligible group in current study and sentinel group in the ACOSOG Z0011 trial

Characteristic Current study eligible group, n=60 Sentinel alone in Z0011 cohort, =436 P value
Age, median (range) 52 (29-80) 54 (25-90) -
Age group, N (%) 0.11
<50 years 29 (48.3) 160 (37.6)
>50 years 31(51.7) 266 (62.4)
Missing 0 10
Clinical T staging, N (%) 0.002
T 26 (50.0) 303(70.6)
T2 26 (50.0) 126(29.4)
Missing 8 7
Tumor size, median (range), cm 1.8 (0.3-4.5) 1.6 (0.0-5.0) -
Receptor status, N (%) 0.1
ER+/PR+ 50 (83.3) 270 (68.8)
ER+/PR- 3(5.0) 54 (13.7)
ER-/PR+ 1(1.7) 4 (1.0)
ER-/PR- 6 (10.0) 65 (16.5)
Missing 0 44
Lymphovascular invasion, N (%) 0.13
Yes 26 (45.6) 113 (35.2)
No 31 (54.4) 208 (64.8)
Missing 3 115
Modified Bloom-Richardson score, N (%) 0.38
1 10 (17.2) 81 (25.6)
2 31 (53.4) 148 (46.8)
3 17 (29.3) 87 (27.5)
Missing 2 120
Tumor type 0.57
Infiltrating ductal 55(91.7) 356 (84.0)
Infiltrating lobular 4(6.7) 36 (8.5)
Mixed ductal and lobular 1(1.7) 10 (2.3)
Other 0 22 (5.0
Missing 0 12
Size of SLN metastases 0.35
Micrometastases 22 (36.7) 164 (44.8)
Macrometastases 37 (61.7) 202 (55.2)
Isolated tumor cells 1(1.7) 0(0)
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third field nodal irradiation. 45 patients received adjuvant
chemotherapy and 54 patients was put on adjuvant
hormonal treatment. The median follow-up time was
45 months (range, 13-73 months). There was no axillary
recurrence during the follow-up period. Three patients
developed distant recurrence and one of them passed
away in 39 months. One patient experienced ipsilateral
breast recurrence in 30 months and received completion
mastectomy.

Discussion

The ACOSOG Z0011 trial (5,6) is the largest prospective
randomized trial to evaluate the role of completion
ALND in SLN macrometastases. It defined a group of
eligible patients with 1 or 2 SLN metastases receiving
breast conservative surgery, whole-breast irradiation and
adjuvant systemic treatment to safe omission of completion
ALND. The equivalent loco-regional recurrence and
survival rates in the sentinel alone group have resulted
in a paradigm shift in axillary management worldwide.
Fillion ez al. (10) identified 800 patients who received
breast conserving treatment from 2007 to 2013 and found
a significant reduction in completion ALND from 78%
in the pre-Z0011 era to 21% in their post-Z0011 cohort.
Similarly, the MD Anderson group (13) has shown a marked
decrease in ALND from 85% to 25% after Z0011 and this
trend has become more pronounced over time. Similar
trend of ALND reduction of up to 34% have likewise been
observed in Europe (14,15) and Australia (16). This abrupt
transition away from ALND is in no doubt associated with
less surgical morbidities (4,17). In the ACOSOG Z0011
trial, the sentinel alone group was found to have less wound
infection, axillary seromas, axillary parasthesia and reported
lymphedema (18). Bhatt et a/. (19) also noticed a reduction
in lymphedema new referrals by 20% after implementation
of Z0011. The ACOSOG Z0011 study has thus been
described as a ‘practice-changing trial’ in the States (20).
Despite all the encouraging results, arguments have
been raised regarding this non-ALND approach in SLN
metastases. The ACOSOG Z0011 trial is the only one trial
evaluating SLN macrometastases with a moderate risk of
bias (21). It has been criticized by the enrollment of only
patients with a good prognosis (22) and inequalities in
prognostic factors between the study groups (21). Therefore
questions have been raised on the exportability of results
to other patient populations. Camp et /. (9) retrospectively
reviewed their data at Massachusetts General Hospital

© Chinese Clinical Oncology. All rights reserved.

Page 5 of 8

in 2009 and observed a 72% eligibility in their patient
cohort with potential benefit in peri-operative cost savings.
Delpech et al. (23) established similarities of clinical
characteristics in their French cohort with the Z0011
group and found almost 70% of their patient population
were eligible for omitting ALND. In the large multicenter
retrospective population based study by Verheuvel ez al. (24),
the clinical characteristics were also comparable and nearly
61% of the SLN-positive patients potentially fulfilled the
Z0011 criteria.

However this high exportability within the western
population is not observed in the current study. In Hong
Kong, only 24% of our patient population were found
eligible for Z0011 criteria. This is consistent with the
findings from Liu et al. (25), who found 23% of their
patients eligible for ALND omission in the Chinese
population. This difference in the applicability of Z0011
criteria probably reflects some differences in the clinical
characteristics between the Asian and Western population.
In our study, 70% of our patient population received
mastectomy and there was a higher proportion of clinical
T2 tumors in the eligible group when compared with
the Z0011 cohort. This could be linked to the lack of
nationwide mammographic screening in Hong Kong, in
which more than 80% of first breast cancer detection was
due to symptomatic presentation and majority as painless
lump (26). Both symptomatic presentation and T2 tumors
have been shown in local population-wide study to be
inversely associated with the rate of breast conservative
treatment in Hong Kong population (27). In addition,
the relatively small breast size of Chinese women (28)
and a more conservative cultural attitudes (27,28) were
accountable for the high mastectomy rate in Hong Kong.
The Korean group (29) also found larger tumors in their
Asian Z0011-eligible patients which are comparable
with our study group. In addition, they had higher-grade
tumors and more frequent lymphovascular permeation in
their cohort. Similarly, a recent prospective study by the
Japanese group (30) found a higher frequency of tumors
with lymphovascular permeation and SLN macrometastases
in their Z0011-eligible cohort. Nevertheless, despite
these differences, both the Korean (29) and Japanese (30)
demonstrated safe application of Z0011 trial in Asia, with
low incidence of disease recurrence.

Another suggested concern from the ACOSOG Z0011
trial is about the under-treatment of patients with extensive
nodal disease. Previous studies have shown the risk of non-
SLN metastases were up to 26% in SLN micrometastases
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and up to 63% in SLN macrometastases (31,32). Several
nomograms (33-35) have been developed and validated
in the pre-Z0011 era to predict the risk of non-SLN
metastases and need for completion ALND. For instance,
in our study, 60% of our Z0011-eligible patients had SLN
macrometastases and around 20% had additional metastatic
non-SLNs. This is indeed much lower than reported in
the original Z0011 [5-6] and several exportability trials
worldwide (23,25,36). In view of the very low recurrence
rate described in the ACOSOG Z0011 trial [5-6], this
application of nomograms in ALND decision appears to
become obsolete now. In the presence of whole breast
irradiation and adjuvant systemic treatment, probably not
all non-SLN metastases develop into clinical detectable
disease. One criticism of the ACOSOG Z0011 trial is the
significant radiotherapy protocol deviations in the study. An
independent analysis (37) of radiation fields in a subset of
participants in the ACOSOG Z0011 trial identified 18.9%
protocol-prohibited nodal field irradiation, including 15%
to the supraclavicular region. This non-ALND approach
described in the ACOSOG Z0011, was in contrast to
the AMAROS trial (38), which randomized patients with
clinical T1 or T2 invasive breast cancer and positive SLN
to ALND or axillary radiotherapy. Axillary radiotherapy
included the contents of all three levels of the axilla and
the medial part of the supraclavicular fossa and this was
prohibited in the ACOSOG Z0011 protocol. Together
with the favourable results of axillary radiotherapy in the
AMAROS trial (38), the optimal adjuvant radiotherapy
protocol in this group of patients is yet to be determined.
In order to address these uncertainties, several ongoing
studies, for example POSNOC (39), BOOG 2013-07 (40),
SINODAR ONE (41) and SENOMAC trial (42), are
trying to evaluate the oncological safety in forgoing ALND
or axillary radiotherapy in patients with limited spread to
SLNs, especially in patients receiving mastectomy.

This study is limited by its retrospective nature with
probable patient selection bias and recall bias. There
are inevitably some missing information in the initial
histopathological report and our database. In addition, there
are limited data from the Z0011 trial with respect to the
human epidermal growth factor 2 (HER?2) status and nodal
extracapsular extension. However we believe it reflects
the genuine difference in clinical characteristics between
the our cohort which are Chinese and the reported cohort
which are mainly Westerners. Our patient population
generally presents with larger tumors and we have a higher
rate of mastectomy in Hong Kong. All these contribute
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to the lower proportion of patients eligible for omitting
ALND.

In conclusion, this study demonstrated a lower
exportability of the ACOSOG Z0011 criteria to the
Chinese patients in Hong Kong. While the Z0011 trial
is to be adopted as our standard practice, we believe a
standardization of adjuvant radiotherapy is also imminent
for the good results. In addition, in view of high mastectomy
rate in Hong Kong, additional work remains to be done to
better define other low-risk patient population for whom
completion ALND can be avoided. On the other hand, the
extension of indication of breast conservative surgery with
adoption of oncoplastic techniques should be sought to
allow more widespread application of Z0011.
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