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For the past 20 years, the management of the axilla has
moved towards increasing conservatism. Prospective
randomised trials [1e4] show that for node-negative breast
cancer, sentinel lymph node biopsy is as effective as axillary
lymph node dissection (ALND) in staging, local control and
survival, but with significantly less morbidity. However,
patients with macrometastases (>2 mm) in the sentinel
nodes undergo ALND or receive axillary radiotherapy (ART)
based on the evidence that axillary treatment reduces the
risk of axillary recurrence and might improve survival.

Axillary treatment (ALND or ART) is associated with
significant short-term and long-term morbidity. Axillary
treatment can lead to permanent symptomatic lymphoe-
dema, pain, numbness and restricted shoulder movement.
These adverse effects interfere with daily activities, are
distressing and impair quality of life [3].

Axillary treatment may now be over-treatment for early
breast cancer; as diagnosis tends to be earlier so patients
present with smaller tumours and a low axillary tumour
burden; most women with sentinel node macrometastases
will receive systemic therapy (chemotherapy and/or endo-
crine therapy), which reduces the risk of locoregional
recurrence; and less than half of patients with sentinel node
macrometastases have metastases in the remaining nodes
at ALND [5]. Moreover, if adjuvant therapy includes radio-
therapy to the breast or chest wall, the lower axilla will
receive some radiation dose as it is included within the
tangential irradiation fields and some lower level axillary
nodes may be removed at mastectomy.

The information from ALND with regards to the number
of nodes with cancer is no longer always needed to guide

systemic therapy, as decisions are increasingly based on
biological tumour markers and molecular determinants of
prognosis and predictors of treatment benefit. The presence
of cancer spread in four or more nodes is a driver for chest
wall and supraclavicular fossa radiotherapy [6]. However,
only 8% of patients were found to have a total of four or
more positive lymph nodes after completion ALND in the
AMAROS trial [7]. Axillary ultrasound for preoperative
nodal staging was not carried out in around 40% of patients
in the AMAROS trial. The number of patients with extensive
nodal involvement is probably lower than 5% in the UK, as
axillary ultrasound is routine practice and ultrasound node-
negative patients have a lower axillary tumour burden [8].

The desire to reduce overtreatment should not compro-
mise oncological safety. The risk-benefit of axillary treat-
ment needs to be evaluated in carefully designed
randomised trials before changing clinical practice.

Therewas no survival advantage for axillary treatment in
the historical NSABP B-04 trial [9], in which clinically node-
negative women were randomised to radical mastectomy
(mastectomy with axillary node clearance), total mastec-
tomy with axillary irradiation or total mastectomy alone.
This pivotal study began to question the role of axillary
treatment. However, it suffered from significant protocol
non-adherence, as one-third of patients assigned to no
ALND had axillary nodes removed.

More recently, the results of the Z11 trial [10] challenged
the therapeutic benefit of ALND in patients with involved
sentinel nodes. Women treated by breast-conserving sur-
gery and whole-breast radiotherapy, with one or two
sentinel node metastases, were randomised to ALND or not.
This non-inferiority study recruited only 891 of a planned
1900 patients. The study concluded that that there was no
significant difference between the ALND and no ALND
groups with respect to axillary recurrence, disease-free and
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overall survival at 6.3 years. There is an issue with the
generalisability of the Z11 results. The results do not apply
to mastectomy patients and further follow-up is needed, as
83% had oestrogen receptor-positive disease and late re-
currences are likely. This study has been criticised for not
meeting its recruitment goal, about 50% of patients had
micrometastases, too many patients were lost to follow-up
and there was a lack of radiation therapy quality assurance
[11]. Missing radiotherapy data for more than two-thirds of
all randomised patients, a significant number of radio-
therapy protocol deviations (18.9% of patients received
regional nodal radiotherapy using �3 fields) and the use of
high tangent fields in half of the patients seriously confound
the interpretation of this trial [12,13].

Intention to treat (ITT) analysis includes all participants
who are randomised according to randomised allocated
intervention. It ignores non-compliance, protocol de-
viations, withdrawal and events occurring after random-
isation. If there are major protocol deviations (including
incorrect treatment allocation or a failure to meet inclusion
criteria), the observed difference between the two groups
may be reduced and an ITT analysis may wrongly declare
non-inferiority. The alternative is to carry out per-protocol
analyses where only participants who completed the
study without any major protocol deviations and received
the allocated intervention are included. For non-inferiority
trials, both ITT and per-protocol analyses are recom-
mended [14]. If patients not meeting the inclusion criteria
(e.g. nodal status not known), those with major protocol
deviations (e.g. extra radiation field) and those not receiving
the allocated intervention are excluded, the comparisons in
Z11 are based on less than 200 patients in each group.

The MA20 trial asked a different but related question,
namely the addition of regional nodal irradiation to whole-
breast irradiation after breast-conserving surgery inwomen
with node-positive or high-risk node-negative breast

cancer. The overall tumour burden seems to have been
greater in patients enrolled on MA20, but otherwise the
study populations seem to be overlapping to some degree.
MA20 completed its planned recruitment and the results
show that regional node irradiation reduced the risk of
locoregional and distant recurrence, and improved disease-
free survival with a trend to improved overall survival [15].

There is clinical equipoise, as highlighted in the different
interpretations of published evidence by various profes-
sional bodies. Following a recent review of evidence, the
National Institute for Health and Care Excellence (NICE)
continues to recommend axillary treatment for patients
with one or two sentinel nodes with macrometastases [16].
The European Society for Medical Oncology (ESMO) rec-
ommends that the Z11 results need to be confirmed and
cannot be extended to patients with different characteris-
tics than those of the trial’s patient population [17]. By
contrast, the American Society of Clinical Oncology rec-
ommends that ALND can be safely avoided in patients with
one or two sentinel node macrometastases who will un-
dergo breast-conserving surgery with conventional whole-
breast radiotherapy. This has been questioned by us [18]
and Canadian clinicians [19]. The Association of Breast
Surgery in the UK recommends a cautious approach and
proceedings of the consensus meeting concluded that Z11
has critical limitations and needs to be repeated [20].

Z11 is a seminal study, but more evidence is needed to
define the role of axillary treatment in patients with one or
two sentinel nodes with macrometastases.

The ongoing UK-ANZ POSNOC trial [21] specifically ad-
dresses this question in both breast-conserving surgery and
mastectomy patients. It is a pragmatic, randomised, multi-
centre, non-inferiority trial (Figure 1). All participants will
receive systemic therapy (chemotherapy and/or endocrine
therapy). Women in the intervention group will receive
adjuvant therapy alone (no axillary treatment), whereas
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Fig 1. POSNOC trial design.
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those receiving standard care will receive adjuvant therapy
plus ALND or ART to the axilla. The study population in-
cludes women with unifocal or multifocal invasive breast
cancer, largest primary lesion �5 cm, who have one or two
nodes with macrometastases at sentinel node biopsy. The
sample size is 1900 women and participants will be fol-
lowed up for 5 years. The primary end point is axillary
recurrence at 5 years. Secondary end points among others
include arm morbidity, quality of life, locoregional recur-
rence, survival and economic evaluation. Women are con-
sented prospectively to donate their tissue for future
biobanking and translational research (Table 1).

A radiotherapy quality assurance programme is an inte-
gral part of the POSNOC trial. The National Cancer Research
Institute Radiotherapy Trials Quality Assurance (RTTQA)
group is responsible for implementing and coordinating the
radiotherapy quality assurance programme. The quality
assurance programme includes a pre-trial facility ques-
tionnaire, submission of a benchmark case and ongoing
review of radiotherapy plans.

The trial is recruiting in more than 40 sites in the UK and
has recruited 150 patients. The recruitment is estimated to
end in 2018. Australia and New Zealand sites open later this
year.

Clinical standards should be based on robust evidence to
ensure patient safety. The results from the Z11 trial are
insufficient to recommend the routine omission of axillary
treatment in womenwith T1/T2 tumours treated by breast-
conserving surgery and whole-breast irradiation. The POS-
NOC trial will give us a more definitive answer as to the
safety of sentinel node biopsy alone in women with one or
two sentinel nodes with macrometastases treated by
breast-conserving surgery or mastectomy.
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Table 1
POSNOC: key differences from Z11

Axillary ultrasound is mandatory

Mastectomy patients are eligible
Prospective pathology reporting

Only patients with macrometastases are eligible
Patients with extranodal invasion are eligible
Radiotherapy quality assurance programme

Axillary treatment in the standard group may be axillary lymph
node dissection or axillary radiotherapy
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