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Dear Editor, 
The Thoracodorsal Artery Perforator 

(TDAP) flap is a relatively new member of 
the perforator flap family in reconstructive 
surgery. It has been used for reconstruc-
tion of regional soft tissue defects, includ-
ing trunk, axilla and breast, or as a free flap 
in reconstruction of various distant tissue 
defects, such as face, elbow, forearm and 
lower extremity [1-4]. In shedding light on 
literatures and according to our experience 
in this field, adhering to some basic surgi-
cal determinants may significantly increase 
the success of planning and harvesting the 
TDAP flap.

1. The understanding of the perforator 
anatomy is essential for safe and efficient 
harvesting of the TDAP flap. The first mus-
culocutaneous perforator of the TDAP 
flap usually emerges from the point 8 to 10 

cm inferior to the axillary fold and 1 to 2 
cm behind the lateral border of the latis-
simus dorsi muscle. This point is the loca-
tion of the proximal skin perforator origi-
nating from the descending branch of the 
thoracodorsal artery. The second landmark 
is 4 cm below the scapular tip and 2.5 cm 
behind the lateral border of the latissimus 
dorsi muscle [5-7].

2. The surgeons have to detect and 
mark the cutaneous perforators of the 
thoracodorsal artery on the back using a 
Doppler flowmeter before the operation. 
There is a general correlation between the 
audible volume of the signal and the diam-
eter of the perforator [2-4].

3. The flap size and shape should be 
designed according to the defect size, with 
incorporation of the point of the perfora-
tor artery to obtain a long pedicle for free 
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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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flap transfer and to provide appropriate mobiliza-
tion for pedicled flap transfers. Usually, pedicled flaps 
should be designed in such a way that the perforator 
enters the skin paddle right in the center of the flap is-
land. However, the free flaps should be designed on the 
basis of the proximal perforator, which is placed on the 
proximal third of the flap to increase effective pedicle 
length, and the size of the flap [1-3].

4. The patient should be placed in the lateral decu-
bitus position with the arm abducted 90 degrees over, 
whilst under general anesthesia. However, some au-
thors suggested flap harvesting in the supine position 
[8].

5. Flap elevation is commenced from the anterior 
to posterior, developing a plane above the deep fascia 
of the latissimus dorsi and serratus anterior muscles, 
which is thick medially and which becomes thinner 
above the anterior part of the latissimus dorsi muscle 
[2,3].

6. The dissection should be done carefully under 
loupe magnification for identification of the pulsating 
perforator. Wide exposure is essential to perforator dis-
section within the muscle and the dissection proceeds 
in the loose areolar tissue above the muscle. Some 
variations can be seen in the size and location of the 
perforators. For this reason, during this dissection, the 
surgeon should be aware that the real location of the 
perforator might be different from the location detect-
ed by the Doppler flowmeter [2-4].

7. The dissection should be performed close to 
the pedicle, ligating muscular branches with surgical 
clips or bipolar cautery. The thoracodorsal nerve and 
its branches should be freed from the pedicle with an 
atraumatic dissection technique. Subsequently, the flap 
should be carefully detached from the underlying mus-
cle until the selected perforator is encountered [2-4].

8. The thinning procedure of the flap may be per-
formed. The soft tissue underlying the superficial fascia 
may be trimmed, leaving only skin and a partial thick-
ness of superficial adipose tissue. However, a 1-cm-
wide deep fascia cuff is left untrimmed around each 
skin perforator to prevent injury to them [5].

9.  The expansion of the TDAP flap is possible. The 
pre-expanded TDAP flap may be used safely to recon-

struct any size of soft tissue defects and the donor site 
may be closed primarily with low tension [4].

In conclusion, the thoracodorsal perforator flap is 
a reliable option for the reconstruction of soft tissue de-
fects. It may be elevated safely to perform some surgical 
principles. We recommend this flap as the treatment of 
choice in the various defects. 
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