
Introduction
Axillary lymph node status is one of the most im-

portant prognostic factors for the breast cancer [1]. For 
this reason, it is essential to clarify the axillary stage of 
the disease in order to plan the adjuvant therapy, in-
cluding chemotherapy and radiotherapy. The tradition-
al approach was the classic axillary dissection (AD), 
which meant the removal of at least 10 lymph nodes 
from the regions of Level I and Level II. Today, sen-
tinel lymph node (SLN) biopsy, a much less invasive 

procedure, is accepted as the gold standard technique 
and has replaced AD for determining the axillary stage 
of breast cancer. Thus, many complications including 
lymphedema, seroma, paraesthesiae, pain syndroma 
related to AD can be avoided.

Blue dye or radioactive agents are the most com-
monly used tracers. The radio-isotope, which requires 
advanced equipment and specialists, is a time consum-
ing and expensive technique. Therefore, blue-dye is the 
preferred method in many centers, since it is afford-
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ABSTRACT 

Sentinel lymph node (SLN) biopsy is accepted as the gold standard procedure for assessing the status of the axillary lymph 
node in clinically node-negative breast cancer. The intraoperative blue dye injection is commonly performed to localize the 
SLN. Systemic allergic complications related to blue dye injection have been well documented, but local adverse effects 
requiring surgical excision are extremely rare. We report an infrequent case of skin and subcutaneous tissue necrosis fol-
lowing subdermal injection of methylen blue (MB) dye. A 48-year-old female, diagnosed with infiltrating ductal carcinoma, 
was treated by her initial surgeon with lumpectomy and SLN biopsy. For identification of the SLN, periareolar subdermal 
injection of 4 ml of 1% MB dye was performed. The patient was seen 10 days following discharge when it was noticed that 
the periareolar injection sites in the left breast had become necrotic. Since the necrosis invaded the majority of breast, 
mastectomy had to be performed. Histopathologic examination revealed necrosis of the skin and subcutaneous tissue of 
the left breast. Although the use of MB dye for SLN biopsy in breast cancer has few systemic reactions, its use has been 
associated with a number of undesired local complications. Deep parenchymal injections are recommended in order to 
avoid blue dye-associated skin lesions.
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Increased of Langerhans Cells in Smokeless 
Tobacco-Associated Oral Mucosal Lesions

Érica Dorigatti de Ávila1, Rafael Scaf de Molon2, Melaine de Almeida Lawall1, Renata Bianco 
Consolaro1, Alberto Consolaro1

Abstract

Objective: To evaluate the changes in the number of Langerhans Cells (LC) observed in the epithelium of 
smokeless tobacco (SLT-induced) lesions. 
Methods: Microscopic sections from biopsies carried out in the buccal mucosa of twenty patients, who were 
chronic users of smokeless tobacco (SLT), were utilized. For the control group, twenty non-SLT users of SLT 
with normal mucosa were selected. The sections were studied with routine coloring and were immunostained 
for S-100, CD1a, Ki-67 and p63. These data were statistically analyzed by the Student’s t-test to investigate the 
differences in the expression of immune markers in normal mucosa and in SLT-induced leukoplakia lesions. 
Results: There was a significant difference in the immunolabeling of all markers between normal mucosa 
and SLT-induced lesions (p<0.001). The leukoplakia lesions in chronic SLT users demonstrated a significant 
increase in the number of Langerhans cells and in the absence of epithelial dysplasia. 
Conclusion: The increase in the number of these cells represents the initial stage of leukoplakia. 
Key words: Smokeless tobacco, leukoplakic lesions, cancer, langerhans cells, chewing tobacco.

Introduction

Among tobacco users, there is a false be-
lief that SLT is safe because it is not burned, 
which leads many people to quit cigarettes 
and start using SLT [1]. However, SLT con-
tains higher concentrations of nicotine than 
cigarettes and, in addition, nearly 30 carci-
nogenic substances, such as tobacco-specific 
N-nitrosamines (TSNA), which is formed 
during the aging process of the tobacco, [2-4] 
and which presents high carcinogenic poten-
tial. Moreover, because the tobacco has direct 

contact with the oral mucosa and creates a 
more alkaline environment, its products may 
even be more aggressive to tissue [5]. The 
percentage of SLT users is lower compared 
to cigarette users; however, usage is increasing 
among young individuals and it is therefore a 
significant and disturbing danger [6,7]. 

Initial studies on the effects of SLT on the 
oral mucosa demonstrated the formation of 
white lesions induced by chronic exposure to 
tobacco, characterized by epithelial thicken-
ing, increased vascularization, collagen altera-
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able and easily applicable. Methylen blue (MB) dye is 
one of the most frequently used dyes for this purpose. 
Even though these tracers are safe enough, systemic 
allergic complication of the procedure have been well 
documented [2,3]. On the other hand, there have been 
limited studies reporting local adverse effects related to 
the blue dye. We report a rare case of breast skin and 
subcutaneous tissue necrosis following subdermal in-
jection of MB dye.

Aim
The aim of this study is to present a very rare case of 

blue-dye related skin and subcutaneous tissue necrosis 
requiring mastectomy.

Case Report
A 48-year-old female presented to her initial sur-

geon with the complaint of a palpable mass on her left 
breast. Her past medical history and family history did 
not reveal any risk factors related to breast cancer. After 
a series of diagnostic work-up, she was diagnosed with 
infiltrating ductal carcinoma and was treated by her ini-
tial surgeon with breast conserving surgery and SLN bi-
opsy. For the localization of the SLN, an intraoperative 
periareolar subdermal injection of 4 ml of 1% MB was 
performed. During the operation systemic, allergic re-
action was not observed. The histopathologic examina-
tion of the SLN was reported as reactive. The patient was 
discharged at post-operative 2nd day without any early 
post-operative complications. She was then observed 
10 days following discharge, when it was noticed that the 
periareolar injection sites in the left breast had become 
necrotic (Figure 1). Given the wide necrotic area in her 
left breast, the patient was sent to our tertiary center. 
Magnetic rezonans imaging was carried out to exclude 

a residual or multifocal/multicentric cancer. Due to the 
inflammation related to skin necrosis, imaging methods 
could not give additional information regarding the re-
sidual disease. Since the necrosis invaded the majority of 
breast, a mastectomy had to be performed. Histopatho-
logic examination revealed necrosis of the skin and sub-
cutanous tissue of left breast. There were not any tumor 
foci or residual disease in the remaining breast specimen. 
The patient was discharged on post-operative 7th  day 
without complication.

Discussion
Axillary lymph node status is one of the determi-

nant factors in the management of breast cancer [4]. 
Since it is less invasive and has a lower rate of post-
operative complication (lymphedema, seroma, pares-
thesia, pain syndroma, etc.,) when compared to AD, 
SLN biopsy has been the gold standard technique in 
assessing axillary lymph node metastasis in clinically 
node negative breast cancer [5]. Today, radioactive 
colloid and blue dye injections are the most popular 
two options for SLN biopsy. Injection of the radioac-
tive colloid is not only time-consuming and expensive, 
but also requires more specialists and advanced instru-
ments. Thus, blue dye mapping is the most common 
technique for SLN biopsy, since Giuliano et al. first de-
scribed it [6]. One prominent disadvantage of blue dye 
mapping is the longer learning curve. Therefore, many 
institutes use the combination of blue dye and radio-
isotope during the learning curve, but after standard-
izing the technique, they continue with blue dye alone.

MB, isosulphan blue (ISB) and patent blue V are 
the most commonly used substances for the SLN biop-
sy procedure [7]. Moreover, different type of injection 
techniques have been described (intradermal, subcuta-
neous, intraparenchymal, peritumoral or intratumor-
al). Each one of these dyes and infiltration techniques 
has its own advantages and disadvantages. For example, 
when compared to the others, the ISB dye has a higher 
rate of systemic allergic reactions, which can result in 
cardiovascular collapse [8]. In a review of 2392  pa-
tients at the Memorial Sloan-Kettering Cancer Center, 
Montgomery, et al. reported that 1.6% of patients de-
veloped allergic reactions to ISB [9]. Although the use 
of ISB for axillary mapping has remained the preferred 
dye, its widespread use has become questionable due to 

Figure 1. Skin and subcutaneous tissue necrosis of the left breast 
secondary to injection of methylene blue dye for sentinel lymph node 
biopsy.
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its increasing systematic complications.
MB has rare systemic complications; on the other 

hand, its use has been associated with a number of lo-
cal complications, including skin and subcutaneous tis-
sue necrosis, skin eruptions, and abscess formation [8]. 
One of the highest rates of local complications related 
to intradermal MB injection was reported by Stradling 
et al. [10]. They found that 5 of 24 breast cancer patients 
(21%) who underwent MB dye injection for SLN de-
veloped skin lesions, including superficial ulceration or 
intense erythema at the dye injection site. In a study of 
398 patients, Zakaria et al. reported similar local com-
plications related to MB dye injections, such as local 
infection (5%), skin necrosis (1.25%) and hypersensi-
tivity of the skin (0.5%). Among the above-mentioned 
local complications, only one case underwent surgical 
excision; all the others were treated with conservative 
methods [11]. In our case, we had to perform a mas-
tectomy due to wide skin and subcutaneous tissue 
necrosis. In fact, the patient was a good candidate for 
immediate reconstructive options, but due to the prob-
ability of adjuvant treatment, including radiotherapy 
and chemotherapy, we preferred late reconstruction. 
MB has significant advantages, particularly its low cost, 
even when compared to other dyes. For example, ISB is 
80 times more expensive than MB. Therefore, MB has 
been widely used around the world.

Conclusion
When using MB dye for SLN biopsy procedure, 

deep parenchymal injections are recommended, and 
intradermal or subcutaneous injections should be 
avoided in order to prevent associated skin lesions. 
Surgeons should be aware of the local complications of 
MB at injection sites for early diagnosis.
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