
Introduction
Tracheostomy is a common surgical procedure. 

The conventional open surgical tracheostomy (COST) 
uses an open method for incision, dissection and crea-
tion of a tracheal stoma. The procedure is relatively 
safe because open dissection avoids unexpected injury 
to the vessels, thyroid gland, esophagus, etc. A poten-
tial problem is wound dehiscence, which can result in 
wound infection or delayed healing. Wound care for 
such problems is difficult and results in a lengthy sec-

ondary healing time [1]. In recent years, percutaneous 
tracheostomy has become very popular in many insti-
tutions [2]. This procedure is similar to the concept in 
placement of a central venous catheter. The method is 
usually quick and results in better wound healing than 
COST [1,2]. However, the method is partly blind. Pal-
pation can confirm the surface anatomy, but it cannot 
confirm underlying structures, such as the thyroid isth-
mus in the pre-tracheal plane or an aberrant vessel in 
the soft tissues. With blind dissection or dilatation, the 
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ABSTRACT 

Introduction: Currently, the percutaneous puncture method is a popular method for performing tracheostomies. However, 
unexpected bleeding or organ injury is a concern with this method because the dissection or dilatation is blind. A con-
ventional open surgical tracheostomy (COST) usually takes more time to complete, but the procedure has a lower risk of 
bleeding compared to blind method used in the percutaneous puncture approach. In this study, we evaluated a fast open 
surgical tracheostomy (FOST) procedure, which combines the advantages of both open and percutaneous methods. 
Materials and Methods: From January 1, 2009, to December 31, 2010, our team performed surgeries on 259 patients in 
our institution that were indicated for tracheostomy. During this period, both COST and FOST methods were performed. 
These patients were not randomized with regard to method. No additional or specialized tools are required in the FOST 
method. All operations were performed by a single surgeon. The operative details and outcomes were analyzed. 
Results: One hundred and fifty-six patients underwent COST, while 103 patients underwent FOST. There was no differ-
ence in gender distribution, age and indications for surgery in either group. The operative time was much faster in FOST 
than in COST. There was no acute or delayed bleeding in either group. Minor stoma infection was seen in five patients in 
the FOST group and 12 patients in the COST group. 
Conclusion: The FOST provided a faster alternative to COST, while preserving the techniques of open dissection and 
resulting in comparable outcomes.
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Introduction
DM may lead to some ischemic conditions such as 

coronary artery disease, peripheral artery disease and 
retinopathy. It is characterized by a hyperglycemia that 
may cause microvascular and/or macrovascular com-
plications over time. Although diabetic retinopathy is 
its most common complication and neovascular glau-
coma, refractive changes[1] and various corneal dis-
orders may be also seen. These include dysfunction in 
the corneal endothelium, desensitization[2], stromal 
and subbasal nerve abnormalities[3], low endothelial 
density and hexagonality[4], increased corneal autoflu-

orescence[5], fragility that is raised with the decrease 
in corneal sensitivity, recurrent epithelial erosions, 
epithelial edema, desensitization and neurotrophic ul-
cers. Following argon laser iridotomy and intraocular 
surgery, endothelial dysfunction and persistent stro-
mal edema were the other corneal disorders that we 
were found in DM patients[6, 7]. It was noticed in 
many publications[8-16] that central corneal thickness 
(CCT) is increased in adult diabetes mellitus patients. 
However, this increase was not observed in some of 
the studies, [17-19]. In the studies that were done on 
the children with T1D, it was detected that in general 
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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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ABSTRACT 

Objective: To research whether central corneal thickness (CCT) of children with Type 1 diabetes mellitus (T1D) is different 
from healthy children at same age group and whether metabolic control has an effect on corneal thickness. 
Materials and methods: The children with T1D who applied to our outpatient department with the aim of controlling for 
possible diabetes complications and who had no diabetic retinopathy were prospectively evaluated. The healthy children 
from the same age group who applied to our outpatient setting for eye control and who had no systemic or eye disease were 
included in the control group. The CCT of all children was measured with ultrasonic pachymeter with topical anesthesia. 
Findings: While the corneal thickness for healthy children was 554.25±42.85 (500 – 678 µ), the average corneal thickness 
for diabetic children was 567.38±33.28 (487 – 628 µ). A significant difference was detected for average corneal thickness 
(Z=-2.040 p=0.041). No relation was detected between the central cornea thickness and the duration of diabetes (t=1.418 
p=0.168), average HbA1C level (t=1.261p=0.218), hyperglycemia (t=0.228 p=0.821) and hypoglycemia attack number 
(t=-0.332 p=0.743). 
Result: CCT is increased in the patients compared to the control group even before DM has developed a retinopathy. 
A relation of this increase with period of diabetes, HbA1C level and hypoglycemia attack number could not be detected. 
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isthmus of the thyroid gland and vessels may rupture 
and cause unexpected bleeding. Another complication 
is that the tracheal stoma created may not be properly 
positioned in the trachea. To prevent such complica-
tions, some surgeons use a bronchoscope to ensure 
the stoma is created is in the proper location. However, 
bronchoscopes cannot exclude the possibility of pre-
tracheal soft tissue injury [1-5].

In summation, the percutaneous tracheostomy is 
fast, easy to perform, results in better wound healing, 
but has the disadvantages of unexpected bleeding and 
greater likelihood of severe cardiovascular events. Al-
though some studies showed percutaneous tracheosto-
my has comparable outcomes with COST, its reliance 
upon a blind dissection remains a concern [2-7].

In this study, we used the fast open surgical trache-
ostomy (FOST) method, which combines open dis-
section in the first step and a guiding method in the 
second step, to perform surgical tracheostomies.

Materials and Methods
From January 1, 2009, to December 31, 2010, there 

were 259 patients in our hospital that required trache-
ostomies, which were performed by our team. The 
inclusion criteria included all elective tracheostomies 
that were performed by our team. The indications for 
surgery included prolonged intubation for more than 
2 weeks, poor weaning response in cases of respiratory 
failure, airway obstruction by cancer or planned surgi-
cal procedures and complete vocal palsy. We excluded 
cases of emergency tracheostomies and cases that re-
quired complex tracheal surgery, traumatic tracheal 
laceration and cases requiring concomitant surgery. Pa-
tients who had unexplained coagulopathy were not in-
dicated for the surgery. But we included some patients 
with mild coagulopathy. An international normalized 
ratio (INR) of prothrombin time <2.0 was acceptable. 
When it was required, pre-operative correction of the 
coagulation profile was made. We did not routinely 
administer antiplatelet prior to the operations. There 
were 156 cases that underwent COST, while 103 cases 
underwent FOST. These cases were not randomized 
with regard to procedure. Instead, we attempted FOST 
in selected cases in early October 2009 and, gradually, 
this method became our procedure of choice. Some 
limited cases in which percutaneous methods were 

used also were excluded.
To avoid the bias from an individual surgeon’s ex-

perience, all included patients were operated on by a 
single surgeon.

Procedure
COST method
The COST method begins with a horizontal inci-

sion around 1.5-2 cm in length. After using open dis-
section techniques to divide the strap muscles and el-
evate or divide the thyroid isthmus and the pre-tracheal 
fascia, we then made an inverted U-shaped tracheal 
opening. Then the tracheostomy tube was placed inside 
the trachea. The soft tissues were closed with braided 
absorbable sutures. The skin was closed with Nylon su-
tures. The operating time was recorded from skin inci-
sion to skin closure.

FOST method
The FOST method begins with a tiny vertical in-

cision around 4-5 mm in length [Figure 1a]. Then we 
used either a pair of hook retractors or mini-retractors 
to assist in the dissection of the strap muscles and pre-
tracheal fascia [Figure 1b]. Next, we created an inverted 
U-shaped tracheal opening. Because the skin and soft 
tissues in the neck are very flexible, we created a trache-
al opening of the proper size by retraction with a pair 
of mini-retractors without a large incision. After confir-
mation of the tracheal opening in the 3rd tracheal ring, 
we placed a suction tube, which functioned as a guide-
wire, into the distal trachea [Figure 1c]. Then, the tra-
cheostomy tube was guided by the suction tube and 
placed into the trachea [Figure 1d]. After confirmation 
of the presence of an adequate end-tidal CO2 curve, 
the procedure was completed [Figure 1e]. Because the 
incision was very small, suturing of the soft tissues and 
skin was not required [Figure 1f].

Post-operative Care
Wound care included daily changing of dry gauzes, 

cleaning the stoma with saline and inspection of the 
tracheostomy wound. Minor infection was defined as 
an increasing frequency of wound care due to exces-
sive discharge around the stoma. Major wound infec-
tion was defined as conditions that required wound 
debridement, wet dressing for secondary healing or se-
vere wound dehiscence due to local infection.

Minor bleeding was defined as some bleeding epi-
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Figure 1. The procedure of fast method of open tracheostomy. The 
procedure is straightforward. Initially we made a tiny vertical incision 
measuring around 4-5 mm in length. A: Then we divided the strap 
muscles, pre-tracheal fascia and we opened the trachea with an invert-
ed U-shape. B: We placed a segment of plastic suction tube into the 
distal part of the trachea. C: The tracheostomy tube was guided by the 
suction tube and placed into the trachea. D: After the adequate position 
was obtained, E: the procedure was completed. The appearance of the 
stoma was similar to that of percutaneous sutureless tracheostomy. F: 
Suturing was not required to close the wound.

sodes in the tracheostomy wound that required gauze 
compression during the post-operative course. Major 
bleeding was defined as reduced hemoglobin levels, 
lower blood pressure, or conditions that required surgi-
cal exploration to check for a bleeding source.

Conversion was defined as an initial attempt at the 
FOST method, but in which we enlarged the incision 
to perform the COST method.

Statistics
The patients’ characteristics and outcomes were 

analyzed by Statistical Package for the Social Sciences 
14.0 IBM SPSS inc. The Student’s t-test and chi-square 
test were used to compare the categorical and numeric 
data. A P< 0.05 was considered significant.

Results
There were 259  patients included in this study. 

There were 137 men and 122 women. The average age 
was 63.5 years. The results are listed in Table 1.

In the COST group there were 76 men and 80 

women. Re-do tracheostomy accounted for seven cases 
and emergency tracheostomy accounted for seven cas-
es. The mean duration from intubation to performing 
tracheostomy was 26.1 days. The mean time required 
to complete the procedure was 32.6  min. Twelve pa-
tients had minor wound infections and one patient had 
a severe wound infection. After wound care and treat-
ment for systemic infection, all patients’ tracheostomy 
wounds healed. There was no acute and delayed bleed-
ing episode seen in the COST group. 2 weeks after the 
operation, we changed to a new tracheostomy tube and 
did not encounter any difficulty in replacement of the 
tracheostomy tube.

In the FOST group, there were 61 men and 42 
women. There was no significant difference in gender 
distribution between the FOST and COST methods 
(P = 0.097). Re-do tracheostomy was found in five cas-
es and emergency operation in three cases. The mean 
duration between intubation to performing tracheosto-
my was 27.3 days, which did not differ from that of the 
COST group. The average operating time was 6.3 min, 
which was significantly faster than that for the COST 
group (P < 0.001). Minor infection was observed in 
five cases and there were no cases of severe wound in-
fection. The incidence of wound infection did not differ 
from that in the COST group. There was no acute or 

Table 1. Summary of clinical data and the results of both groups.

COST FOST P value

Case 156 103

Sex

M 76 61 0.097

F 80 42

RDT 7 5 0.891

EMT 7 3 0.52

Intubation to operations (days) 26.1 27.3 0.95

OP time (min) 32.6 6.3 <0.001

Wound healing

Mild 12 5 0.367

Severe 1 0 0.421

Bleeding

IOP 0 0

POP 0 0

FOST: Fast open surgical tracheostomy, COST: Conventional 
open surgical tracheostomy, M: Male, F: Female, RDT: Re‑do 
tracheostomy, EMT: Emergency tracheostomy, OP: Operation, 
IOP: Intraoperative period, POP: Post‑operative period
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delayed bleeding in the FOST group. However, we did 
encounter a single case that exhibited in which there 
was a problem in changing the tracheostomy tube for 
the first time 2 weeks after the operation. The tube was 
misplaced in the pre-tracheal space and resulted in a 
marked subcutaneous emphysema. The problem was 
immediately identified and corrected.

In the FOST group, there were only two cases con-
verted to COST. Both cases were converted because pre-
tracheal soft tissues were very thick and, therefore, we 
had to enlarge the incision for better inspection and dis-
section. The two conversion cases were in the first 10 cas-
es when our experience was still limited. Subsequently, 
there were no conversions in 93 consecutive cases.

The use of anti-platelets and an abnormal INR were 
not associated with bleeding and infection events in ei-
ther group.

Discussion
Tracheostomy is still a commonly used procedure 

in many institutions. The current trend is to use the per-
cutaneous puncture method, which is similar to that in 
placement of a central venous catheter. The procedure 
may be performed by physicians, anesthesiologists, and 
some surgeons. The impression is that this procedure is 
fast, easy to perform, exhibits better wound healing and 
can be a bedside procedure [1-4]. The indications are 
basically the same as with the COST approach.

In most studies, the outcome of the percutaneous 
puncture method is more favorable, or at least com-
parable, to COST. However, in some studies, the per-
cutaneous tracheostomy may carry the additional risk 
of more severe bleeding episodes [5]. Airway main-
tenance is essential for the safety of the percutaneous 
puncture tracheostomy. Without sufficient experience 
of surface anatomy and surgical techniques, the proce-
dure can sometimes be dangerous and may cause life-
threatening bleeding [6,7]. A  major consideration is 
the use of blind dissection or dilatation in the course of 
non-surgical percutaneous tracheostomies [8-10]. An 
ultrasound-guided method has been proposed to pre-
vent the injury [11]. Although many tools may help to 
decrease the incidence of lethal bleeding, open surgical 
techniques are a more promising method. This is the 
reason why there are still surgeons who still favor surgi-
cal tracheostomy.

Figure 2. Learning curve for the fast open tracheostomy. In the initial 
four cases, the time required for the operation took more than 10 min. 
After that, the time significantly decreased to around 5 min. The learning 
curve was easier to overcome for surgeons.

In the method we proposed here, a mini-wound for 
open dissection is used to avoid unnecessary injury to 
the vital organs or vessels. We used conventional sur-
gical techniques but, with a very small incision. After 
opening a small tracheal stoma, the next step was to 
safely place the tube into the trachea. Because it is very 
cheap and usually available in the bedside, we used a 
segment of plastic suction tube as a guide-wire to place 
the tube correctly. Making a tiny incision is easy for 
any surgeon who has experience performing tracheos-
tomies, but the pitfall here is that the tube is prone to 
be placed into the pre-tracheal false lumen without any 
guidance. In the proposed techniques, the procedure is 
very straightforward and easy to perform. In most cir-
cumstances, the whole procedure takes around 5 min 
and is much faster than that of COST and is even faster 
than percutaneous tracheostomy. Additional merits are 
that it does not require a bronchoscope to confirm the 
anatomy since the dissection is open and the wound is 
fit to the size of the tracheostomy to be placed. There-
fore, the surgical site infection is low. In all cases, there 
was no bleeding episode encountered during the post-
operative period.

The cost of the proposed procedure is lower than 
that of both COST and percutaneous tracheostomy. 
Suturing is not required in the FOST and, because it 
is fast, the turnover rate of the operating table is in-
creased. In some conditions, we can perform the fast 
open method as a bedside procedure while avoiding 
the necessity of bronchoscope inspection.

The FOST proposed here did have a learning 

39A fast surgical tracheostomy

Archives of Clinical and Experimental Surgerywww.acesjournal.org



curve. Initially, when we attempted the procedure, it 
took around 30 min. However, after a few consecutive 
attempts, the time for the operation decreased signifi-
cantly to 4-6 min. At times, it took only 2.5 min for very 
simple cases. The learning curve was easy to overcome 
for surgeons [Figure 2].

The procedure is not intended to replace any ma-
ture procedures, such as COST or percutaneous tra-
cheostomy. The FOST, however, can be an alternative 
choice when surgeons prefer a faster method and do 
not want to carry out tracheostomy with blind dissec-
tion or dilatation.

The limitation of the study is that the number of pa-
tients operated with the proposed procedure was small 
and its feasibility and efficacy should be evaluated in 
the future.

Conclusion
The FOST may be a plausible alternative procedure 

for surgeons who want to perform a faster tracheostomy 
but still need delicate dissection to avoid any uncertainty.
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