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Is there a role for sentinel node biopsy in the pre-operative
ultrasound positive axilla?
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Abstract Axillary management in breast cancer is

becoming increasingly conservative. This approach is

based on the identification of low axillary burden on sen-

tinel node biopsy (SNB). The modern practice of routine

pre-operative axillary ultrasound has meant that patients

are ‘fast tracked’ to axillary node clearance (ANC) in the

presence of a histologically confirmed positive axilla. This

practice reduces the number of patients undergoing SNB

compared to the original trials, which evaluated the role of

SNB, and those assessing safety of omission of ANC in

low axillary burden. The risk of depriving patients with low

axillary burden the opportunity to avoid ANC as a conse-

quence of pre-operative ultrasound is discussed.
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What constitutes adequate management of the axilla has

evolved from a traditionally low threshold for performing

axillary node clearance (ANC) towards increasing surgical

conservatism. This shift has been the consequence of a

succession of studies [1–3] reporting unaffected locore-

gional control following omission of ANC in patients with

low axillary burden undergoing upfront breast conserving

surgery (BCS) with radiation and systemic therapy. The

application of the minimally invasive technique of SNB

with its reduced associated morbidity—including lym-

phoedema—compared to ANC has accelerated this process

rapidly. Consequently, the ability of axillary staging tech-

niques to evolve to distinguish between low and high nodal

burden is increasingly clinically imperative. This is par-

ticularly the case when pre-operative axillary ultrasound is

being performed. The use of routine axillary ultrasound

was absent from the ACOSOG Z0011 trial [4] and also

from all of the large randomized controlled trials (RCTs) of

sentinel node biopsy (SNB) [5–10]. This has meant that

these trials differed in their eligibility of patients—for

SNB—compared to the established modern practice of

routine pre-operative axillary ultrasound and ‘fast-track’ to

ANC on histological confirmation of a positive axilla,

which is reducing the number of patients undergoing SNB

from these original trials.

The practice of ‘fast-track’ ANC is based on the concept

of higher axillary burden in the ultrasound positive axilla

and is supported by meta-analysis—although the review by

van Wely et al. [11] categorized nodal burden as 1–3

involved (micro and macrometastases) nodes, or more than

three nodes for ultrasound positive and negative groups,

making it redundant for interpretation in the context of

ACOSOG Z0011 findings. However, if we consider a

series of subsequent trials, which have stratified groups

according to a more clinically relevant 1–2 or greater than

two macrometastatically involved nodes, then the clinical

picture may be slightly different. In a retrospective study of

1060 breast cancer patients, Moorman et al. [12] identified

that in 181 patients with a positive pre-operative ultra-

sound, 64% were found to have low nodal burden at ANC

(B2). Similarly, Caudle et al. [13] and Boone et al. [14]

report 52 and 50% of patients, respectively, possessed low

nodal burden following positive pre-operative ultrasound

on ANC. Other studies report lower but still significant
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ranges for this patient subgroup ranging between 25 [15]

and 48% [16–18]. These studies demonstrate that pre-op-

erative axillary ultrasound is not currently sufficiently

specific to identify clinically relevant high nodal burden,

and its role in stratifying patients to ‘fast-track’ ANC leads

to overtreatment in up to two-thirds of patients. In its

current form, one can conclude that routine pre-operative

axillary ultrasound is incompatible with the implementa-

tion of ACOSOG Z0011 recommendations. The identifi-

cation of a clinically node negative axilla—as within

ACOSOG Z0011—is automatically an important stratifi-

cation technique to identify patients with a likelihood of

‘low axillary burden’ [17].

Where do these results leave axillary ultrasound in the

assessment of breast cancer patients? One could argue that

removal of ultrasound from the staging of the axilla would

nullify the risk of overtreating this patient subgroup, and

that reliance on SNB for accurate staging of the axilla is

currently the safer option. This may change in future with

the results of the SOUND [19] and INSEMA [20] trials—

which compare SNB with no further axillary intervention

following a negative axillary ultrasound—where the low

sensitivity of ultrasound may prove useful in preventing the

overtreatment by SNB in this subset of patients who tra-

ditionally have no or low axillary burden.

An alternative solution could be to find a way to rec-

oncile the ACOSOG Z0011 trial recommendations with

clinical guidelines for pre-operative axillary ultrasound.

Caudle et al. [13] conducted subgroup analysis for patients

in whom 1 or 2 suspicious nodes were seen at ultrasound.

In this study, 149 out of 190 patients with a positive axilla

on ultrasound possessed 1–2 visible suspicious nodes. In

total, 99 patients were found at ANC to have low axillary

burden (B2 macrometastases). If a threshold of 1 or 2

suspicious nodes on axillary ultrasound were applied, then

82 of the 99 patients with low axillary burden would have

been identified. Therefore, it could be beneficial if radiol-

ogists scanning the axilla quantified the axillary burden

using a threshold of 1–2 and[2 suspicious nodes. Patients

with two or fewer suspicious nodes on ultrasound could be

directed to SNB and those greater than two nodes ‘fast

tracked’ to ANC. This would increase the number of pre-

operative ultrasound positive patients currently fulfilling

Z11 criteria avoiding ANC by 43% [13]. It is acknowl-

edged that there could always be some residual axillary

disease, which will not impact upon local recurrence or

survival (so long as adjuvant systemic treatment is

administered) and even with this stratification there may be

overtreatment of a select cohort. The marking of suspicious

nodes pre-operatively at ultrasound (with clips or

radioactive seeds) for targeted excision intraoperatively

could also allow for more accurate staging of the axilla—as

has emerged with the primary chemotherapy treated axilla

[21]. The use of primary chemotherapy itself allows down-

staging of axillary burden in-between 40 and 75% of

patients [22, 23]. Whether primary chemotherapy or not is

administered in patients with high axillary burden will be

dependent on current evidence, biological features of the

cancer and patient wishes. Either way, all patients will

require careful pre-operative axillary staging and cytolog-

ical or histopathological assessment of suspicious nodes.

The performance of SNB and targeted axillary dissection

(TAD) post-primary chemotherapy may allow potential

avoidance of ANC in the event that the sentinel node and

TAD node were negative [21, 24] and omission of axillary

radiotherapy.

The issue of patients undergoing mastectomy and their

axillary burden was not addressed by the ACOSOG Z0011

trial [4]. Whilst it may be assumed that the ACOSOG

Z0011 criteria could be extrapolated to mastectomy

patients, radiotherapy is not routinely recommended after

mastectomy unlike following breast conserving surgery.

This means that some patients who undergo mastectomy

otherwise meet the ACOSOG Z011 criteria and could

avoid ANC, may not receive chest wall radiotherapy or

tangential fields to the lower axilla, leaving the axilla

potentially undertreated. In the absence of further clinical

trial data, the only safe option for patients undergoing

mastectomy is to recommend axillary clearance or

recruitment into ongoing clinical trials.

Alongside refining of axillary ultrasound reporting,

future links between high nodal burden and histological

risk factors may emerge to aid staging. Whilst limited data

are available regarding difference in nodal burden

according to tumour subtype, lobular histology of the pri-

mary tumour has been reported [13] as a risk factor for high

burden (OR 1.77; 95% CI 1.06–2.95), and other studies

report age\50 years and tumour grade as risk factors [12].

No association with receptor subtype has yet been reported,

but other potential associations need to be explored

including molecular profiling of tumours.

Other imaging modalities have so far not been shown to

be credible alternatives with high false positive rates being

recorded for MRI [25] and when combined with ultrasound

no improvement in sensitivity or specificity identified [16].

Positron emission topography (PET) or PET/CT has been

reported to possess a mean sensitivity and specificity of 63

and 94%, respectively, for the determination of axillary

lymph node status in early breast cancer [26]. Whilst these

areas warrant further evaluation, their implementation will

face marked difficulties within the financial constraints of

healthcare expenditure.

The emergence of trials demonstrating the lack of

therapeutic benefit for surgical intervention in the low

burden axilla, so long as systemic treatment is adminis-

tered, has raised questions about the future role of pre-
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operative axillary ultrasound and SNB. In the absence of

further data, and in the continued application of axillary

ultrasound, it would appear prudent that radiologists

attempt to quantify the axillary status as accurately as

possible. This includes numerical quantification as well as

accurate ultrasound characterization of nodes, which cur-

rently is missing from the literature and should form the

basis of future research. These findings should be consid-

ered within clinical context in the multidisciplinary team

(MDT) meeting. Those patients with more than 1–2

abnormal nodes or those with abnormal nodes who are

about to commence primary chemotherapy should be

considered for biopsy and clipping of the node(s) within

ongoing clinical trials. Further studies are needed to refine

the technique of clipping the node and SNB with removal

of the clipped node. Any other option—aside from stop-

ping the performance of pre-operative ultrasound—results

in overtreatment of the axilla.
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