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Abstract

The sentinel lymph node biopsy (SLNB) was initially pioneered for staging melanoma in 1994 and it has been subsequently validated by several trials, and has become the new standard of care for patients with clinically node negative invasive breast cancer. The focussed examination of fewer lymph nodes in addition to improvements in histopathological and molecular analysis has increased the rate at which micrometastases and isolated tumour cells are identified. In this article we review the literature regarding the optimal management of the axilla when the SLNB is positive for metastatic disease based on level 1 evidence derived from randomised clinical trials.
© 2014 Baishideng Publishing Group Inc. All rights reserved.
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Core tip: There has been a shift in the management of the axilla when the sentinel lymph node biopsy is positive towards less radical surgery thus reducing the incidence of arm morbidity and improving the quality of life of our patients.
Wazir U, Mason A, Mokbel K. Towards optimal management of the axilla in the context of a positive sentinel node biopsy in early breast cancer. World J Clin Oncol 2014; In press
INTRODUCTION
Sentinel lymph node biopsy (SLNB) was pioneered for the staging of melanoma in 1994
 ADDIN EN.CITE 
[1]
. Shortly thereafter, Guiliano et al. demonstrated the feasibility of SLNB for breast cancer
 ADDIN EN.CITE 
[2]
. Over the subsequent two decades, the SLNB has been validated by several trials, and has become the new standard of care for patients with clinically node negative invasive breast cancer. Since the SLNB is positive in approximately 30% of patients undergoing surgical treatment of clinically node negative breast cancer, therefore, 70% of women are now able to avoid radical surgery, in the form of complete axillary node dissection (ALND), which is known to be associated with a higher incidence of morbidity and longer hospitalisation, with impairment of quality of life
 ADDIN EN.CITE 
[3]
.

The SLNB technique formally utilises a radioactive isotope tracer in addition to a blue dye. When both modalities are used, it is described to be 96% accurate when performed by an experienced operator
 ADDIN EN.CITE 
[4]
. It was noted in early studies that there was not any identifiable advantage of lymphoscintigraphy mapping even for surgeons learning the techniques. Intra-operative frozen section analysis of the sentinel node has been shown to be accurate for the evaluation of metastatic disease with high sensitivity and excellent specificity
 ADDIN EN.CITE 
[5]
. 
Since the sixth edition of the AJCC/UICC TNM classification, the extent of metastatic disease in the sentinel node has been classified into three categories: isolated tumour cells (ITCs; < 2 microns); micrometastatic disease (MM; 2 microns-2 mm); and macrometastatic disease (> 2 mm). In addition, the sixth edition also mentions RT-PCR as a possible means of detecting cancerous cells in sentinel nodes6[]
. 

MANAGEMENT OF ITCs AND MM
ITCs and MM have become more common findings due to the increased use of immunohistochemistry (IHC). In the current seventh edition of the TNM staging, the trends noted in the previous edition have become the norm in most major centres7[]
. Similarly, new refinements in RT-PCR, such as One-Stop Nodal Analysis (OSNA), have been recently introduced for intra-operative evaluation, and has been demonstrated to be even more sensitive for detecting metastatic deposits than IHC
 ADDIN EN.CITE 
[8]
. 

The clinical implication of these findings was unclear, with little progress towards a consensus until very recently due to non-availability of suitable level evidence
 ADDIN EN.CITE 
[9-11]
. Although the presence of ITCs in the sentinel nodes has a prognostic significance, however, there is a consensus that it does not represent an indication for further treatment of the axilla[11]. The presence of micrometastatic disease in the sentinel node was, until recently, considered an absolute indication for a complete axillary node dissection. However, more recent evidence is highly suggestive that a more conservative approach to such micro-deposits would be more appropriate despite modest upstaging of the disease[9]. A recent randomised controlled trial (RCT) confirmed the oncological safety of omitting complete ALND for MM positive SLNB (IBCSG 23-01)12


[ ADDIN EN.CITE ]
. 

MANAGEMENT OF MACRO-METASTASES
Until recently the presence of macrometastases in the sentinel nodes has been considered a routine indication of complete ALND, howeve, a recent randomised controlled trial carried out by the American College of Surgeons Oncology Group (Z0011) showed that in women undergoing breast conserving surgery (BCS) for clinically node negative T1/T2 invasive breast cancer, complete axillary node dissection is not required if only 1-2 sentinel nodes were found to be involved by malignancy. The five year disease-free survival and overall survival were similar in the axillary node dissection group vs no axillary node dissection group. There was no significant difference between the two groups in relation to the primary tumour characteristics and the use of adjuvant systemic therapy. All the patients received adjuvant radiotherapy following breast conserving surgery13[]
. Therefore, patients who fulfil the criteria for this mature trial can avoid complete ALND, which is associated with a higher incidence of complications. The presence or absence of extra-capsular extension (ECE) was not analysed in this trial. A recent retrospective study showed that the presence of an ECE greater than 2 mm in the sentinel nodes was associated with significant tumour burden in non-sentinel nodes during ALND and therefore this feature can be added to the eligibility criteria for omitting ALND when the SNB is positive (i.e., ECE < 2 mm)[14]. 
Complete axillary node dissection is still indicated in women undergoing breast conserving surgery, who are found to have metastatic disease involving three or more lymph nodes and those undergoing total mastectomy with positive sentinel node biopsy involving any lymph nodes. 

In a further shift towards less radical surgery to the axilla, the recent EORTC ARAMOS randomised controlled trial showed that axillary radiotherapy was as effective as complete axillary node dissection in terms of five year overall and disease-free survivals. Furthermore, radiotherapy (50Gy in 25 fractions) was associated with a lower incidence of lymphedema of the arm, in the short and long terms. The authors, however, observed non-significant trend towards impairment in the shoulder movement in women undergoing radiotherapy to the axilla in the short term. Earlier analysis of the trial data showed that the lack of knowledge of the pathological status of the non-sentinel nodes did not influence the treatment decisions in relation to adjuvant systemic therapy14[]
. 

Moreover, oncologists are increasingly basing their systemic treatment recommendations on the use of multigene molecular signatures of the primary tumour, such as Mammaprint®, Oncotype DX®, and Endopredict®. The American Society of Clinical Oncology (ASCO) has recently updated its guidelines to reflect the results of these trials
 ADDIN EN.CITE 
[15]
. The adoption of these guidelines worldwide will spare thousands of women radical surgery to the axilla, which is associated with a higher incidence of complications and longer hospitalisation without compromising their clinical outcome. Needless to say that the final treatment recommendations are made in the contex of multidciplinary discussion. The findings of these trials are consistent with the biological behaviour of breast cancer and the longstanding perception that axillary surgery aims to provide staging and prognostic information to guide systemic treatment and radiotherapy recommendations rather than achieving mechanical eradication of the disease. Evidence-based medicine means that we should embrace the results of these RCTs and introduce the new ASCO recommendations into our clinical practice in order to improve the quality of life of our patients. The management of a positive SLNB in patients undergoing BCS for T1-T2 breast cancer has been summarised in the algorithm shown in Figure 1.
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Figure 1 Evidence-based algorithm for the management of the axilla in clinically node negative women with T1-T2 breast cancer undergoing breast conserving.
