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Abstract

Objective: To evaluate the predictive relationship between independent variables (age, sex, BMI, hypertension, diabetes 
mellitus, chronic obstructive pulmonary disease (COPD), stroke, heart disease, pychiatric history and seizures, and successful 
tracheostomy decannulation (TD) with either the traditional method or single-stage method.
Study Design: Retrospective chart review of both in-patient and out-patient clinic charts between the periods of January 1, 
2013 and July 31, 2020 at Detroit Medical Center for information related to TD.
Methods: Inclusion criteria include any patient diagnosed with tracheostomy status over the age of 18 years with decannulation. 
Exclusion criteria included no information about tracheostomy decannulation, i.e. incomplete medical records. Tracheostomy 
patients who underwent traditional TD (with capping trial) were compared to those who underwent newer single-stage TD 
(without capping trial). Chi-square analysis, multinomial regression analysis and t tests were performed to assess if there was 
a significant difference in successful TD between traditional method versus single-stage method. Binary dependent variable 
and independent variable relationship were analyzed with multinomial regression analysis with p<0.05 indicate a statistical 
significance.
Results: Only 93 met the inclusion and exclusion criteria after 115 patient charts review. Majority of subjects were males 57% 
(n=53) .Oldest patient age was 81 years (mean=54.08; SD= 11.449). 49 was the highest BMI (mean=28.2; SD=6.86). There 
was no statistically significant difference between mean in age, sex, BMI, hypertension, diabetes mellitus, COPD, stroke, heart 
disease, psychiatric history, and seizures.
Conclusion: This study showed the age, sex, BMI, hypertension, diabetes mellitus, COPD, stroke, heart disease, psychiatric 
history, and seizures are not significant indicators for successful TD in either method.
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Introduction

A tracheostomy is a surgical airway for long term 
ventilator-dependent patients whom are unable to be 
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intubate due to upper airway obstruction and impending 
upper airway obstruction [1-3]. Tracheostomy tubes are 
inherently foreign bodies, and as such cause tracheal 
stomal granulation, tracheal wall granulations, tracheal 
stenosis,, bleeding from tracheostomy wall due to aggressive 
tracheostomy suction, frequent lower respiratory tracheal 
infections, and loss of natural speech [4,5]. Anxiety and 
depression are also common in tracheostomized patients 
due to loss of speech [6]. In view of above complications and 
sequelae, patients always want to remove their tracheostomy 
tube as soon as possible [7].

The process of weaning from tracheostomy to 
maintenance of spontaneous respiration and /or airway 
protection is termed “decannulation”. Currently, there are 
no universally accepted protocol for this Tracheostomy 
decannulation (TD) due to variability in existing algorithms 
[8].

Objective criteria for each of these may help better the 
clinical judgement of decannulation. This apparent simple 
step requires a near perfect coordination of brain, swallowing, 
coughing, phonation and respiratory muscles. Multifactorial 
aberrations in this complex interplay can result in its failure. 

Moreover, inappropriate assessment of the above 
factors increases the risk of aspiration during and after the 
decannulation process. Old age, obesity, poor neurological 
status, sepsis and tenacious secretions are the predominant 
reasons of failed decannulation. This study evaluated the 
predictive relationship between independent variables (age, 
sex, hypertension, diabetes mellitus, COPD, stroke, heart 
disease, psychiatric history, seizures and BMI) and binary 
dependent variables (TD) with level of statistical significance 
of p<0.05.

Materials and Methods

Patient data was collected retrospectively from 
Electronic medical records in Detroit Medical Center. In-
Hospital and ENT clinic patient records were examined 
between the periods of January 1, 2013 and July 31, 2020 for 
information related to TD in each study participant.

Inclusion criteria include any patient who had 
underwent tracheostomy over the age of 18 years with 
decannulation. Exclusion criteria included no information 
about the endeavor of decannulation due to incomplete 
documentation.

Clinical criteria of the patient for a considering TD in our 
institution include patients must pass swallow study without 
any aspiration, must not have tracheostomy secretions, 
must be alert and oriented x3 (person, time, place), must be 

weaned from mechanical ventilation for more than 72 hours.

Once the patient met above criteria, the patient 
undergoes TD trial with either the single-stage method (TD 
without capping) or traditional method (TD with capping). 
Single-stage TD includes flexible fiberoptic laryngoscopy 
to evaluate the upper airway and vocal cord function. The 
tracheostomy tube is removed, and a bronchoscope is passed 
through the established tracheal stoma to evaluate the 
trachea and bronchus for secretions (Figure 1) and lesions 
such as tracheomalacia (Figure 2) .Bronchoscopy includes 
retroflexion for evaluation of subglottic stenosis and lesions 
(Figure 3).

Figure 1: Left Main Stem Bronchus Secretions Lot of 
Secretions in Showed in Arrow.

Figure 2: Severe Posterior Wall Tracheomalacia. Arrow 
Indicate Posterior Tracheal Wall Touching the Anterior 
Tracheal Wall.
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Figure 3: Retroflexion through Tracheal Stoma-Sub Glottic 
View Arrow Indicate Sub Glottic Granulations.

If no abnormalities are found with laryngoscopy 
and bronchoscopy, occlusive dressing is applied over 
tracheal stoma without tracheostomy tube reinsertion. If 
no respiratory issues occur overnight (i.e. tachypnea >20 
breaths per minute or oxygen desaturation <90% on room 
air), the patient can be discharged to home the next morning.

Traditional TD includes flexible fiberoptic laryngoscopy 
to evaluate the upper airway and vocal cord function. A 
bronchoscope is passed through the tracheostomy tube 
to evaluate the trachea and bronchus for lesions and 

secretions. If no abnormalities are found with laryngoscopy 
or bronchoscopy, the tracheotomy tube is changed to a 
capped No.4 cuff less tracheostomy tube, and the patient 
monitored overnight. The capped tube is then removed if the 
patient tolerates the capping trial and no respiratory issues 
occur overnight (i.e. tachypnea >20 breaths per minute or 
oxygen desaturation <90% on room air). Then, patient can 
be discharged to home.

Statistical Analysis

Minimum of 30 subjects were required for statistical 
analysis based on SPSS power analysis with confidence level 
of 99% with error margin is kept at 20%. 115 subjects were 
included.

Chi-square analysis, multinomial regression analysis 
and t tests were performed to assess if there was a significant 
difference in successful TD between traditional method 
versus single- stage method. The Categorical variables 
comparisons were done with Chi-square and Fisher exact 
test. Binary dependent variable and independent variable 
relationship were analyzed with multinomial regression 
analysis with p<0.05 indicate statistical significance.

Results

The aim of this study was to evaluate the predictive 
relationship between independent variables on successful 
TD. Independent variables include any age, sex, BMI, 
hypertension, diabetes mellitus, COPD, stroke, heart disease, 
psychiatric history, and seizures.

 

Figure 4: Histogram Illustrating Age Distribution of Patients Included in this Study.
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Only 93 met the inclusion criteria after 115 patient charts 
review. 61 subjects in traditional method and 32 subjects 
in single stage method were decannulated successfully. 
Majority of subjects were males 57% (n=53). 81 years was 
oldest and youngest was 25 years (mean=54.08; SD= 11.449) 
showed in age histogram (Figure 4). Figure 5 showed 49 was 
the highest BMI (mean=28.2; SD=6.86)

Multinomial logistic regression was performed to 
determine predictive relationship between the independent 
variables and the binary dependent variables. Independent 
variables include age, sex (dummy codes: male=1, female=0), 
BMI, hypertension, diabetes, COPD, stroke, heart disease, 
psychiatric history, and seizures. The examined dependent 
variables were successful TD with traditional method versus 
single-stage method.

Figure 5: Histogram Illustrating BMI Distribution of Patients Included in this Study.

Our statistical analysis indicates no meaningful 
difference in sex (Χ2=0.049, p=0.825), hypertension 
(Χ2=0.051, p=0.822), diabetes mellitus (Χ2=0.912, p=0.34), 
COPD (Χ2=0.322, p=0.57), stroke (Χ2=0.191, p=0.662), heart 

disease (Χ2=0.299, p=0.584), psychiatric history (Χ2=0.569, 
p=0.451), and seizures (Χ2=0.136, p=0.712), indicating that 
these were not a predictor for traditional TD or single-stage 
TD in successful decannulation (Table 1).

 

 
No of Tracheostomy 

decannulation without 
capping (Total-32)

No of Tracheostomy 
decannulation with capping 

first (Total-61)
χ2 p Significance

Sex(male=1, female=0 18 35 0.05 0.83 No
Hypertension 22 40 0.51 0.82 No

Diabetes mellitus 9 20 0.91 0.34 No
CPOD 2 4 0.32 0.57 No
Stroke 2 4 0.19 0.66 No

Heart Disease 7 9 0.3 0.58 No
Psychiatric history 4 9 0.57 0.45 No

Seizures 3 4 0.14 0.71 No

Table 1: Multinomial Logistic Regression Showing Predictive Relationship between Independent and Binary Dependent 
Variables.

An independent sample t-test was conducted to 
determine if there is a difference between the mean in Age, 
sex, BMI, hypertension, diabetes mellitus, COPD, stroke, 
heart disease, psychiatric history and seizures of Single stage 

TD and Traditional TD (Table 2).

There was no statistically significant difference between 
mean in age, sex, BMI, hypertension, diabetes mellitus, COPD, 
stroke, heart disease, psychiatric history, and seizures.
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 1-single stage decanulation 
0-trach capping first N Mean Standard 

Deviation
Standard error 

of Mean t- value P- value

Age in years
1 32 56.3 9.7 1.71 1.371 0.173
0 61 52.9 12.17 1.55   

sex—male-1 1 32 0.56 0.504 0.089 -0.103 0.918
Female -0 0 61 0.57 0.498 0.063   

BMI
1 32 27.3 8.093 1.43 -0.907 0.366
0 61 28.6 6.13 0.031   

HTN positive-1
1 32 0.68 0.47 0.08 0.305 0.76
0 61 0.65 0.479 0.061   

DM positive-1
1 32 0.28 0.456 0.08 -0.456 0.649
0 61 0.327 0.473 0.06   

COPD positive-1
1 32 0.062 0.245 0.043 -0.056 0.954
0 61 0.065 0.249 0.031   

Stroke
1 32 0.062 0.245 0.043 -0.056 0.954
0 61 0.065 0.249 0.031   

Heart disease
1 32 0.218 0.42 0.074 0.858 0.392
0 61 0.147 0.357 0.045   

Psychiatric 
Disease

1 32 0.125 0.336 0.059 0.965 0.336
0 61 0.065 0.249 0.031   

Seizures
1 32 0.093 0.296 0.052 0.484 0.629
0 61 0.065 0.249 0.031   

Table 2: Independent Sample T-Test.

Discussion

TD is a vital procedure for weaning tracheostomy-
dependent patients on mechanical ventilation and eventually 
removing the cannula. However, there are no universally 
accepted criteria on which patients are eligible to attempt 
TD, nor is there a widely accepted protocol for TD [9].

These decisions are traditionally made by the expertise 
of the individual surgeon or by the multidisciplinary team in 
each hospital.

While TD appears like a simple step, it requires a 
near perfect coordination of brain, swallowing, coughing, 
phonation, and respiratory muscles [10]. Several other 
published articles also highlighted the importance of 
spontaneous cough, cough strength, airway patency, presence 
of secretions, and level of consciousness for successful 
decannulation [11-13].

TD process can be done with the traditional capping 
trial (multiple stages) or with the newer single-stage 
method. According to Criner et al., the traditional capping 

trial method may limit respiratory muscle function due to 
increase in airway resistance [14]. The traditional method 
is a slow process most of the time, leading to increased 
possibility of nosocomial infections and increased cost due 
to longer hospital stay [15].

In view of above mentioned disadvantages of traditional 
TD, Cohen et al. proposed the single- stage TD after a three-
step endoscopic confirmation that evaluates the upper 
airway for vocal cord mobility, tracheobronchial wall lesions 
and secretions, and subglottic stenosis. In adult patients, 
single-stage TD is as safe as traditional TD and may provide 
the benefit of shortened hospital stay [8].

In our study, there was no significant difference with 
successful TD techniques (traditional versus single-stage) 
in regards to age, BMI, sex, hypertension, diabetes mellitus, 
COPD, stroke, heart disease, psychiatric history, and seizures. 
Our findings suggest that these factors are not significant 
indicators for predicting successful TD with either method.

Since we do not have large number of subjects, we cannot 
make a clear recommendation for how to proceed with TD. 
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However, this study highlights that there is no significant 
difference between traditional TD and single-stage TD.

It was conducted by two otolaryngology physicians at a single 
academic institution and retrospective data collections are 
the major limitations of this study.

Conclusions

Tracheostomy is surgical airway for longterm ventilator-
dependent patients, unable to intubate due to upper airway 
obstruction and impending upper airway obstruction. 
However, the tracheostomy tube tends to cause several 
morbid complications as it is a foreign body to the upper 
airway. Therefore, TD should be considered as soon as 
possible with either traditional method or single-stage 
method, depending on the physician’s preference.

This study showed the age, sex, BMI, hypertension, 
diabetes mellitus, COPD, stroke, heart disease, psychiatric 
history, and seizures are not significant indicators for 
successful TD in either method.
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