
Abstract 

Objective: The aim of this study was to describe a simple method of excision of the trachea without 
transient tracheal extubation, while comparing it with the excision of the trachea involving transient 
tracheal extubation in total laryngectomy, using the oxygen saturation of the patient as the basis for 
comparison. 
Methods: This was a retrospective study that was carried out at the University of Benin Teaching Hos-
pital, Benin City, between January 2009 and December 2010, using the case notes of patients who 
had total laryngectomy for advanced laryngeal carcinoma. The study involved 22 patients who were 
divided into two groups: the first group had total laryngectomy in which the trachea was excised during 
transient tracheal extubation and the second group had total laryngectomy involving tracheal excision 
without transient tracheal extubation. The oxygen saturation of the patients, as recorded in the case 
notes between excision of the trachea and two (2) minutes after tracheal excision to note changes in 
their value, was also noted.
Results: The group that had transient tracheal extubation for tracheal excision during laryngectomy 
had severe oxygen saturation reduction, while the group that did not have transient tracheal extubation 
for tracheal excision had negligible or no reduction in oxygen saturation, and there was no associated 
panic during the period of tracheal excision in this second group.
Conclusion: Excision of the trachea without transient tracheal extubation during total laryngectomy 
appears to be a safer technique.

Key words: Excision, trachea, total laryngectomy, transient tracheal extubation, technique

Original Article

1Department of 
Ear, Nose, Throat and
Head and Neck Surgery 
University of 
Benin Teaching Hospital
Benin City, Edo State, Nigeria

2Department  of Surgery
Irrua Specialist 
Teaching Hospital
Irrua, Nigeria

Received: June 16, 2012
Accepted: July 21, 2012
Arch Clin Exp Surg 2013;2:149-153
DOI:10.5455/aces.20120721123851

Corresponding author:
Dr. Paul R.O.C. Adobamen
P.O. BOX 6741
Benin City, Edo State, Nigeria
brotherpaulchima@yahoo.com

Introduction
Total laryngectomy is the removal of 

the larynx by surgery. It involves removal of 
the hyoid bone, upper part of the trachea, 
cricoid, arytenoid and thyroid cartilages, 
strap muscles of the neck, and supra-hyoid 
muscles with the diseased part of the thy-
roid gland [1].  The main indication for 

the procedure in otorhinolaryngological 
practice is in the surgical treatment of an 
advanced laryngeal mitotic lesion [2,3,4].

An important aspect of total laryngec-
tomy involves the removal of the proximal 
rings of the trachea with the laryngeal spec-
imen (mitotic lesion). In the well-known 
method of excision of the trachea, the con-
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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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necting tube to the anesthetic machine (attached to the 
tracheostomy tube) is usually disconnected, the trache-
ostomy tube transiently extubated from the trachea (to 
prevent damage to the cuff of the tracheostomy tube 
that will lead to aspiration of blood and secretions), 
and the trachea quickly excised. The tracheostomy tube 
is re-intubated into the trachea attached to the connect-
ing tube to the anesthetic machine [5]. This process of 
extubating the trachea, excising it and re-intubating the 
trachea is usually tension-laden and cumbersome both 
for the anesthetists and the surgeons. This short period 
of tracheal extubation also leads to a drop in the oxygen 
saturation in most cases, with panic of all members of 
the operating team.

However, a new technique of tracheal excision 
without transiently extubating the tracheostomy tube 
from the trachea has been used with success in several 
patients in our practice who had total laryngectomy. 
The aim of this study was to describe a simple method 
of excision of the trachea without transient tracheal ex-
tubation, while comparing it with the excision of the 
trachea involving transient tracheal extubation in total 
laryngectomy, using the oxygen saturation of the pa-
tient as the basis for comparison. 

Materials and Methods
This was a retrospective study of the case notes of 

patients who had the procedure of total laryngectomy 
for advanced laryngeal carcinoma (T3 and T4) in the 
ENTH&N surgery department of the University of Be-
nin Teaching Hospital (UBTH), Benin City, between 
January 2009 and December 2010. Approval to con-
duct this retrospective study was granted by the Insti-
tutional Research and Ethics Committee.

The inclusion criteria for this study included all 
patients who had total laryngectomy during the study 
period after (1) an initial tracheostomy (for the relief of 
upper airway obstruction), direct laryngoscopy and bi-
opsy of the laryngeal tumor with histological confirma-
tion of squamous cell carcinoma, and (2) computer-
ized axial tomography to stage the cancer was done. All 
patients subsequently gave informed consent for total 
laryngectomy as a definitive treatment modality for the 
advanced laryngeal carcinoma. The initial cases of total 
laryngectomy done from the review of the case notes 
had the trachea excised after the tracheostomy tube 

(with the attached connecting tube from the anesthetic 
machine) was transiently extubated from the trachea. 
The later cases of total laryngectomy were done with 
excision of the trachea without a prior transient extuba-
tion or removal of the tracheostomy tube from the tra-
chea during tracheal excision. The oxygen saturation of 
the patients was noted as recorded in the case notes be-
tween excision of the trachea and two (2) minutes after 
the tracheal excision to record changes in the value.

The new technique of tracheal excision without 
transient removal of the tracheostomy tube from the 
trachea

In this new technique of tracheal excision in total 
laryngectomy, after the structures attached to the tra-
chea on both sides had been dissected, a marking on 
the trachea to represent the position of the bevelled 
incision to be made is done on the trachea (Figure 
1). With the aid of a surgical blade, an incision is then 
made on the trachea and is carried deep to the tracheal 
mucosa, avoiding the destruction of the cuff of the tra-
cheostomy tube (Figure 2). After the circumferential 
incision is completed, a vertical incision is then made 
from the circumferential incision to the superior aspect 
of the tracheal specimen (Figure 3). This vertical inci-
sion splits open the laryngeal specimen containing the 
tumor for easy removal. During this procedure, great 
caution was exercised in preventing the destruction 
of the cuff of the tracheostomy tube, and Allis’ forceps 
were used to hold the cut superior end of the trachea in 

Figure 1. Beveled circumferential marking of the trachea.
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Figure 2. Circumferential excision of the trachea.

Figure 3. Vertical splitting of excised  laryngectomy  specimen.

at least four positions to prevent it from slipping down 
into the mediastinum. The upper end of the trachea 
that was left after excising the laryngeal specimen was 
then attached to the anterior neck wall with 2 strong 
silk sutures to fashion a tracheostome. The procedure 
of total laryngectomy was then completed, as in the 
original procedure [5]. 

Statistical analysis of the findings in this study was 
done using tabular formats, descriptive statistics, and 
illustration, and ANOVA was used for validation of the 
findings.

Results
There were a total of 22 patients with advanced la-

ryngeal carcinoma (T3 and T4) who had total laryngec-
tomy as surgical treatment for their conditions during 
this period of study. The patients were divided into two 
groups, as shown in tables 1 and 2. Table 1 showed the 

parameters of the patients who had total laryngectomy 
involving tracheal excision with transient tracheal extu-
bation. Table 2 showed the parameters of the patients 
who had total laryngectomy involving tracheal excision 
without transient tracheal extubation.  Table 3 showed 
the descriptive statistics for the two groups of patients, 
while table 4 showed the use of ANOVA for validation 
of the findings in this study. Figure 4 is an illustration 
of the mean variation in the oxygen saturation during 
surgery in the two groups of patients. Figure 1 showed 
the bevelled marking on the trachea where the tracheal 
incision was made. Figure 2 showed circumferential ex-

Table 1. Patients who had total laryngectomy involving tracheal 
excision with transient tracheal extubation.

Mean age range of 63.83 years.

S/N Sex Age 
(years)

Oxygen saturation between 
excision of the trachea and 

two minutes after excision (%)
1. M 48 78----93
2. F 58 85----100
3. M 64 87----97
4. M 70 75----94
5. M 73 78----97
6. M 77 83----96
7. M 73 87----89
8. M 39 90----95
9. M 63 92----98
10. M 69 85----93
11. M 62 65----86
12. M 70 92----99

Table 2. Patients who had total laryngectomy involving  tracheal 
excision without  transient tracheal extubation.

Mean age range of 60.60 years.

S/N Sex Age 
(years)

Oxygen saturation between 
excision of the trachea and 

two minutes after excision (%)
1. M 72 98----100
2. M 54 99----100
3. M 58 Stable at 100
4. M 49 93----99
5. M 44 97----99
6. M 55 98----99
7. M 71 Stable at 100
8. M 64 Stable at 100
9. M 70 98----99
10. M 69 99----100
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Table 3. Descriptive statistics for the two groups of patients.

Table 4. ANOVA for validation of findings.

Groups N Mean Std. Deviation Std. Error 95% Confidence Interval for Mean Minimum Maximum
Lower Bound Upper Bound

1 12 11.6667 6.22799 1.79787 7.7096 15.6237 2.00 21.00
2 10 1.4000 1.77639 .56174 .1292 2.6708 .00 6.00
Total 22 7.0000 7.00340 1.49313 3.8949 10.1051 .00 21.00

Groups Sum of Squares Difference Mean Square F Significance
Between Groups 574.933 1 574.933 25.268 .000
Within Groups 455.067 20 22.753
Total 1030.000 21

cision of the trachea with the tracheostomy tube intact, 
while figure 3 showed the vertical splitting of the ex-
cised laryngectomy specimen to facilitate easy removal.

Discussion
Table 3 showed that the mean variation in the oxy-

gen saturation during surgery for the patients who had 
transient tracheal extubation was 11.67%, with a stand-
ard deviation of 6.22%. For the patients who did not 
have transient tracheal extubation, the mean variation 
in the oxygen saturation during surgery was 1.40%, 
with a standard deviation of 1.78%. This indicates that 
transient extubation of the trachea was associated with 
more reduction in the oxygen saturation during surgery, 
which is more likely to be associated with untoward ef-
fects for the patients. This is based on the assumption 
that 100% oxygen saturation is the ideal setting for a 
patient during surgery. Figure 4 clearly illustrates the 

Figure 4. An illustration of the mean variation in oxygen satura-
tion  during surgery in the two groups of patients.

above finding. 
In table 4, the use of ANOVA validated the assump-

tion of variance equality as there was significant statisti-
cal difference between the two groups (P-value = .000). 
Since all conditions in the patients were similar, apart 
from the issue of transient extubation in the first group, 
it can therefore be postulated that the transient tracheal 
extubation was responsible for the reduction in oxygen 
saturation during total laryngectomy compared to the 
group that did not have tracheal extubation.

 From tables 1 and 2, it is evident that the proce-
dure done without transient extubation of the trachea 
produced less reduction of oxygen saturation for the 
patient. There was also no associated tension and pan-
ic as the patient remained calm during the procedure 
using the new technique, as shown in table 2. During 
the use of this new technique, there was no need to 
call for help from the consultant anesthetist, who was 
usually called to transiently extubate the patient before 
the trachea was excised in the original technique – the 
highest degree of experience and risk-bearing were usu-
ally needed. This usually produced palpable tension for 
both the anesthetists and the surgeons, with the fear of 
aspiration by the patient. With the cuffed tube in posi-
tion during the excision of the trachea using this new 
technique, there was no episode of aspiration of mucus 
or blood into the lower airway (due to the utmost care 
exercised in preventing the destruction of the tracheos-
tomy tube cuff). No other complication was recorded 
during the use of this new procedure. To our knowl-
edge, this procedure has not been documented and we 
wish to recommend this simple, tension-free and safer 
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technique as a way of excising the trachea in total lar-
yngectomy.

Tracheal excision without transient tracheal extu-
bation in total laryngectomy was a safer technique than 
excising the trachea with transient tracheal extubation 
in our patients.  
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