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ABSTRACT 

Introduction: Axillary lymph node dissection (ALND) is a standard procedure in the management of 

breast cancer for diagnosis of axillary node metastasis and for local control. The aim of this study was 

to investigate the ease and the effectiveness of using methylene blue dye in the localisation of sentinel 

lymph node (SLN) and biopsy (SLNB) in patients undergoing surgery for breast cancer at RIPAS Hospi-

tal. Materials and Methods: Twenty-five patients with confirmed fine needle aspiration cytological 

diagnosis of breast cancer, who were undergoing planned mastectomy and axillary node clearance, 

were included in the study. Four to five milliliters of methylene blue dye was injected into the peri-

tumour area 20 to 30 minutes preoperatively before surgical incision was made. All SLNs were submit-

ted for intra-operative frozen section analysis. All patients underwent mastectomy and Level II axillary 

clearance. Results: Methylene blue dye staining and localisation of SLNs were positive in 22 (88%) 

patients, out of which 10 (45.45%) patients had SLN which were positive for metastasis. In three pa-

tients (12%), the dye failed to reach the axilla with one patient having micro-metastasis in the axillary 

lymph nodes. The mean duration to SLN harvesting was 20 min (range 15 to 25 min) after injection of 

the methylene blue. Complications included blue discolouration of urine (28%), post-operative fever 

(4%), tattooing near the scar (4%) and a small area of skin necrosis near the scar (4%). Conclu-

sions: In our setting, SLNB using methylene blue dye is also an effective method for accurately identi-

fying SLNs in breast cancer patients and provide an accurate pathological staging without having to do 

a formal axillary clearance.  
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INTRODUCTION 

Breast cancer is the number one cancer 

among females, comprising 10.9% of all can-

cers among women, and is the most common 

type of non-skin cancer. 1  It is the fifth most 

common cause of cancer death worldwide. 1 

Breast cancer is about 100 times more com-

mon in women than in men. 

 

 Axillary  lymph  nodes  are  the  most 
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frequent site of metastasis from breast can-

cer. Axillary lymph node dissection (ALND) is 

a standard procedure performed in the man-

agement of breast cancer, and remains the 

best method to determine if axillary lymph 

node metastasis is present. 2 

  

 Recent data supports the use of adju-

vant chemotherapy regardless of axillary 

node status and ALND may not be necessary 

in all patients, particularly in patients with 

early breast cancer. 3, 4 Only patients with axil-

lary metastasis benefit from undergoing ALND. 

The number of patients in this group is how-

ever decreasing, due to screening programs 

and also as the size of primary tumour has 

been progressively decreasing over the last 

two decades due to better awareness, early 

presentations and detection. Many patients 

therefore still undergo unnecessary axillary 

dissection, which carries substantial morbidity. 

 

 The sentinel lymph node (SLN) is the 

first node to receive the lymphatic drainage 

and metastasis from the breast (Figure 1). It 

Tumour 

Sentinel lymph node 

Fig. 1: Sentinel lymph node (shaded blue) and lymphatic drainage of breast tumour.  

is usually an axillary node, and most often is 

in the central group (Level I). Histological 

status of the SLN is thought to represent the 

status of the entire axillary node basin. Fail-

ure to detect metastasis in the SLN accurately 

predicts the negativity of the remaining axil-

lary nodes and mitigates the need for more 

extensive axillary dissection. 5, 6 But if SLN 

biopsy (SLNB) is positive, then complete 

ALND should be carried out. 2   

 

 This study was conducted at RIPAS 

hospital (March 2008 to February 2009) with 

the aims of assessing: a) accuracy of methyl-

ene blue dye in identifying the SLN, b) time 

taken to harvesting of the SLN and, c) com-

plications of methylene blue use. At the same 

time, this study was carried out to assess the 

ease of using methylene blue in someone who 

had not previously used this technique. 

MATERIALS AND METHODS 

We selected patients with confirmed carci-

noma of the breast (tumour size not more 

than four cm) and who were scheduled for 
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mastectomy or breast conserving surgery 

with ALND. We excluded patients with stage 

IV disease or locally advanced tumour, pa-

tients with palpable lymph nodes and patients 

with high perioperative risks. All patients 

were informed of the procedure and consent 

was taken prior to surgery. 

 

Procedure: All patients received intravenous 

hydrocortisone (200mg) and piriton 

(Chlorpheniramine maleate BP, Pirimat ® 

Duopharma, Malaysia) 1ml (10mg), 20 min-

utes prior to methylene blue injection. One 

percent methylene blue (4 to 5ml) was in-

jected around the tumour or around the are-

ola (Figure 2a), followed by hand massage in 

circular motion for three to five minutes. Axil-

lary dissection was performed first and the 

SLN was identified by tracing the dye to the 

deep blue coloured node (Figure 2b) at Level 

I (below and lateral to pectoralis minor). We 

harvested a minimum of two to three lymph 

nodes in each patient. The time taken to SLN 

harvesting was carefully noted. All SLNs were 

sent for frozen section and all patients under-

went complete ALND irrespective of frozen 

section results. Tumour size was noted during 

surgery and was confirmed with detailed 

RESULTS 

The most commonly affected site of the 

breast was the outer upper quadrant (32%, 

n=8) followed by the inner upper quadrant 

(24%, n=6), the center (20%, n=5), the 

lower outer quadrant (16%, n=4) and the 

inner lower quadrant (8%, n=2).  

 

 The mean duration to SLN harvesting 

was 20 minutes (range 15 to 25 minutes) 

after injection of the methylene blue. The 

mean number of lymph nodes harvested per 

patient was 2.5 (range 1 to 4) nodes. In 13 

(52%) patients, the harvested nodes were 

negative for malignancy, while in nine (36%) 

patients, lymph nodes were positive for ma-

lignancy on frozen section. There were three 

(12%) cases who failed SLNB and the reasons 

for failure included, previous breast surgeries 

in two patients and in one patient, the dye 

failed to reach the axilla.  

 

 On   histological   examination,  in  12 

Fig. 2: a) Peri-tumoural injection of methylene blue, b) localisation of the sentinel lymph node that is stained 
blue by the methylene blue dye. 

a b 
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measurement of the resected specimens. 

 

 Continuous data were presented as 

mean ± standard deviation. 



patients all the harvested SLNs and other 

axillary nodes were negative for malignancy. 

In six patients, the SLNs were positive for 

malignancy but had negative non-SLN or axil-

lary nodes. Four patients were positive for 

both SLN and axillary nodes. One patient had 

micro-metastasis on frozen section which was 

negative for other nodes. The resected tu-

mours were categorised into T-1 in nine, T-2 

in 12 and T-3 size tumours in four patients 

respectively. 

 

 Complications included blue discolour-

ation of urine (28%), post-operative fever 

(4%), tattooing near the scar (4%) and a 

small area of skin necrosis near the scar (4%). 

None of the patients had any primary or de-

layed hypersensitivity reaction to methylene 

blue dye. 

dial quadrant lesions, which can drain to the 

internal mammary chain first, a radio-labeled 

tracer has added advantage as it can identify 

tumour cell migration into the internal mam-

mary chain. We used methylene blue dye for 

study because it is safe, easily available and 

relatively cheap and is well supported by lit-

erature. 5, 8, 9, 10 Visual tracer is useful where 

isotope facilities are not available or when 

radiography and radio isotope is contraindi-

cated i.e. pregnancy.  

  

 Patients undergoing SLNB should be 

informed that there is a less than 10% chance 

that the results of the SLN biopsy can be inac-

curate (false negatives), which can be due to 

skip lesions or due to faulty technique. We 

should also be aware that the SLNB is not an 

alternative to axillary dissection in breast can-

cer. SLNB has been reported to miss cancer-

ous cells in less than nine percent of cases, 

however these patients did not develop a new 

cancerous tumour during follow-up. 11 It has 

also been shown that patients who had SLNB 

experienced significantly less swelling and 

numbness compared to standard lymph node 

removal. 12 

 

 In our study SLN identification rate 

was 88% and this improved to 95.7% if we 

excluded the two patients who had previous 

breast surgery. Previous surgery is known to 

cause damage or disrupt the lymphatic chan-

nel. In one patient, we failed to identify the 

SLN, as the dye had failed to reach the axilla. 

This was attributed to improper injection 

techniques. Our time to harvest the nodes 

was reasonable and this improved with each 

successive case. 

 

 In  conclusion,  we showed that use of  
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DISCUSSION 

Lymphatic mapping and biopsy of the SLN as 

a method for pathologically staging breast 

cancer has been extensively evaluated over 

the last decade. However, there is no previ-

ous study assessing the role of SLN in our 

local setting. SLN biopsy has the potential to 

drastically reduce the incidence of morbidity 

related to surgical staging of the regional 

lymph nodes in women with breast cancer. 4, 7, 

8 However, not every patient can undergo 

SLNB. Contraindications include locally ad-

vanced breast cancer, palpable lymph node, 

multi-focal breast cancer, previous breast 

surgery or axillary radiotherapy, allergies to 

dye and pregnancy. 2 

 

 For most patients a single mapping 

agent, in an experienced hand, either a visual 

tracer or isotope will suffice in providing con-

cise nodal staging. 8 But for patients with me- 
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methylene blue dye to identify the SLN was 

easy and can be easily learned. Our results 

are comparable to what has been reported.  

The total number of nodes and time taken to 

harvest the nodes were within standard limit. 

We did not experience any major complica-

tions with the use of methylene blue.                      


