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Abstract

Despite breast conservation surgery frequently been done for 

early breast cancers, mastectomy is still considered as the 

gold standard in surgical management. However, the 

management of the axilla has been published following many 

randomized clinical trials and debated at numerous forums 

and has gradually become less extensive than the radical 

axillary clearance done in the past.  The reasons are 

multifactorial and could be attributed for the technological 

advances in surgery, radiology, systemic therapy and 

specially radiation therapy. Hence, intense attentiveness on 

the preoperative status of the axilla has become important in 

the management of early breast cancer at present.

The global recommendation in managing the axilla for early 

breast cancer is sentinel lymph node dissection. Currently, 

with the availability of mammography in most provinces in 

Sri Lanka, more early cancers with clinically node negative 

axilla are been detected. Unfortunately, the sentinel lymph 

node dissection been offered for them are limited, mainly due 

to the absence of insight on the technique. The current 

recommendations, and techniques to overcome these 

recommendations with the limited resources in our country 

are reviewed in this article.  

Introduction

The pathological status of the axilla is considered as one of the 

major prognostic factors in the management of Breast Cancer. 

It has been the gold standard to offer level 1 and 2 clearance of 

the axillary nodes for all stages of breast cancer in the past. 

Although been documented that over 80% of women who 

undergo standard axillary lymph node dissection (ALND), 

have at least one post-operative complication of the arm and 

psychological distress [1], is still been routinely practiced in 

many centres in Sri Lanka. As an alternative for ALND, blue 

dye sentinel node mapping in breast cancer was first 

published by Guiliano et al in 1994 [2]. Since then numerous 

randomized clinical trials and multicentre studies have 

concluded that the Sentinel Lymph Node Dissection (SLND) 

has supplanted the ALND as the standard approach to the 

axilla in patients with clinically node negative breast cancer 

[3-5].  While justifying the use of SLND as the new standard 

in the assessment of the axilla in clinically node negative 

patients, use of this method has shown to reduce the 

postoperative morbidity and long-term complications which 

were associated with ALND [6]. 

Indication and contraindications of SLND

Sentinel lymph node (SLN) mapping is not for all patients 

with Breast Cancer. Early Breast Cancer with clinically node 

negative axilla is the most important criteria that needs 

fulfilling to offer SLND. Hence it is an utmost importance and 

mandatory to assess the axillary status clinically as well as by 

ultrasound image guided biopsy at triple assessment to select 

eligible patients for SLND. However, in a systematic review 

and meta-analysis done to assess the value of preoperative 

ultrasound-guided axillary lymph node biopsy, only about 

50% of women with axillary involvement was identified 

preoperatively [7]. And one in four women with an 

ultrasound-guided biopsy “proven” negative axilla were later 

found positive at SLND [7]. 

Clinically positive axilla and inflammatory cancer (T4b) are 

considered as absolute contraindications for SLND, and up to 

level 2 ALND should be offered in all such instances. 

However, neoadjuvant chemotherapy (NACT) given for 

advanced primary of the breast needs be studied individually 

and the decision on SLND or an ALND should be taken by the 

multi-disciplinary team. If the axilla was found clinically 

negative prior to and remains negative following NACT, 

SLND can be offered, though the sentinel lymph node 

identification rate (IR) can be low as 89.6 percent with a false 

negative rate (FNR) high as 14.2 percent [8]. Although the 

long-term consequences of high FNR have not been studied, 

the surgeons are advised to perform a meticulous SLND and 

to obtain more sentinel nodes to minimize the error rate for 

patients who had NACT.
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Society of Clinical Oncology recommends less than 5% as the 

acceptable FNR in SLND [15].

Each surgeon needs to identify the best technique to practice 

following validation of his or her method with the resources 

available within their institution, which should be adopted 

from an accepted guideline.

SLND in Sri Lanka 

Presently SLND is been practiced in many Teaching / Tertiary 

hospitals in Sri Lanka though some may not be following the 

accepted international guidelines. Further there is no proper 

consensus or an accepted protocol in Sri Lanka other than to 

follow NCCN guidelines. It is important to realize that the 

consequences of an invalidated technique or not following 

accepted guidelines could under stage the axilla and 

undertreat the patient resulting in poor outcomes.

SLND can be performed with the blue dye, radioactive colloid 

or with both tracers. Using a combination of blue dye and 

radioactive colloid resulted in a significantly higher success 

rate and lower FNR in sentinel node mapping compared with 

using blue dye alone [16]. In Sri Lanka many centres use only 

methylene blue to localize the SLN due to lack of resources. 

The meta-analysis of 18 studies with 1559 patients done by 

Jiyu Li et al, have reported 91 percent identification rate by 

methylene blue alone. Hence the authors have concluded by 

commenting that use of methylene blue alone to localize a 

sentinel node did not differ substantially when compared with 

combination method or use of other blue dyes [17]. 

Unfortunately, the same meta-analysis reported a higher FNR 

of 13 percent which was far above the accepted false negative 

rate recommended by the American Society of Clinical 

Oncologist [15].

Therefore, when methylene blue dye alone is used for SLN 

mapping, it is recommended attempting to identify more 

sentinel nodes, removing any hard or large nodes found 

adjacent to them, only to perform routinely after the technique 

been validated by the surgeon and selecting patients with 

smaller tumors.

Comparatively methylene blue has a lower molecular weight 

(319.85 g/mol) than other commonly used blue dyes 

(Isosulfan blue 566.7 g/mol, patent blue 582.7 g/mol). Further 

methylene blue does not have sulfonic acid group in its 

structure which can combine with amino groups on the 

protein surface to make a macro particle that get trapped easily 

within a lymph node [18]. Hence there is always a possibility 

that methylene blue can escape through the sentinel node and 

get trapped within the 2nd or the 3rd node in line. This 

explains why methylene blue SLN mapping gives a higher 

false negative rate.  But use of either 2ml or 5ml of methylene 

blue alone or the optimal injection site has not shown any 

Regardless of clinically negative axillae prior to NACT, and if 

found to have progression of axillary status to be positive 

while on treatment, warrants a proper level 2 ALND [9].  

For patients with clinically involved nodes with or without 

image guided positive biopsy and remains to be the same 

following NACT needs proper ALND [9]. But for patients 

who get converted to clinically node negative stage following 

NACT, an ALND can be avoided. However, these patients 

who undergo SLND require more than two sentinel lymph 

nodes to be sampled to confirm as a negative axilla due to high 

FNR associated with NACT. 

Multicentric disease is not a contraindication for SLND as 

studies of breast lymphatic drainage indicate that all 

quadrants of the breast drain into the same lymph node basin 

[10]. Thus, subareolar and intradermal injection, rather than 

peritumoural injection of the radio isotope colloid and the 

blue dye is practical for patients with multicentric disease.

Previous breast surgery for benign diseases or a previous 

axillary surgery could disrupt or alternate the normal 

lymphatic drainage of the breast results in increase false 

negative rates. Although two previous studies have found a 

feasibility and accuracy of SLND following previous 

excisional breast biopsies [11, 12], the author has noticed it 

otherwise.  However, there are reports of successful second 

SLND for local recurrences in the breast and who had breast 

conservation surgery in the past [13]. Hence due to 

contradictory arguments on SLND after axillary surgery with 

possible disruption of the lymphatics a lymphoscintigraphy 

can be performed to identify the lymphatic drainage prior to 

SLND.

Lastly, a technically failed SLN detection at any stage of the 

disease needs a full ALND to fulfil proper axillary treatment.

Validation and technique of SLND 

SLND has been developed and validated over a period of 

three decades. The National Comprehensive Cancer Network 

(NCCN) guidelines (version 3.2019) essentially recommends 

an experienced SLN team for the use of mapping and surgical 

excision. Although there are controversial publications 

regarding the number of cases required to ensure safety and 

reasonable low failure and accuracy rates, surgical training 

requirements and standardization of evidence-based 

techniques are driving the procedural accuracy to be over 

97% and FNR less than 5% [14].

Despite variability in selection criteria and technique, a 

sentinel lymph node is consistently identified in 

approximately 96 percent of patients with FNR of 7.3 percent 

in most studies including the systematic review of 69 trials of 

SLNB, including 8059 patients. Nevertheless, American 
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be needed for completion of nodal clearance, if intraoperative 

evaluation is not possible at their institutions.

Pathology of sentinel nodes

Sentinel node metastases are sub grouped into isolated tumor 

cell (ITC) clusters, micrometastases and macrometastases 

depending on the largest contiguous tumour deposit size, 

determined by routine hematoxylin and eosin stains. 

Immunohistochemistry staining is not routinely recomm-

ended to use in the assessment.

Isolated tumour cell clusters are defines as tumour cells less 

than 0.2 mm or nonconfluent or nearly confluent cluster of 

cells not exceeding 200 cells in a single lymph node cross 

section. ITC clusters are considered as N0 according to the 

Tumour, Node, and Metastasis (TNM) staging system. 

Micrometastases are defined when the deposits are more than 

0.2mm and less than 2mm within the node and classified as 

Nmic according to TNM. As both N0 and Nmic do not have 

any prognostic significance, do not necessitate further 

surgical treatment to the axilla. 

Conclusion

Sentinel lymph node dissection is the gold standard in the 

management of the axilla for early breast cancers. The 

recommended and globally accepted guidelines are provided 

by the National Comprehensive Cancer Network for all 

surgeons who treat breast cancers to follow evidence-based 

surgery. Sri Lanka been a country with limited resources, 

there are many meta-analyses to support techniques to 

conform to our best practice. As methylene blue dye alone is 

used at most institutions in Sri Lanka, it is recommended 

attempting to identify more sentinel nodes, removing any hard 

or large nodes found adjacent to them, only to perform 

routinely after the technique been validated by the surgeon 

and selecting patients with smaller tumors. Any technique not 

properly validated could hinder the cure rates of an early 

breast cancer.  

All authors disclose no conflict of interest. The study was conducted 

in accordance with the ethical standards of the relevant institutional 

or national ethics committee and the Helsinki Declaration of 1975, as 

revised in 2000.
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Isotopes
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Sentinel nodes 
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Intraoperative evaluation of sentinel nodes
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