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    Abstract
Introduction: Decannulation, the removal of the tracheostomy tube, is an essential procedure that a treating team must consider for all tracheostomized patients. There is a lack of evidence available regarding the factors that are associated with the outcomes of the decannulation process. The study aims to detect the outcome of decannulation, describe factors associated with failed decannulation and to describe the decannulation practice in adult patients at a tertiary hospital in Riyadh, Saudi Arabia. Methodology: We performed a retrospective descriptive study for 210 tracheostomized patients aged 18 and above from January 2016 to December 2017. Demographic data, tracheostomy data, and decannulation process data were collected and entered in Microsoft Excel and exported to SPSS for the analysis. Results: Among 210 patients, the majority of tracheostomies were done at the bedside (55.2%). A total of 186 (88.6%) patients were successfully decannulated within 6 months. Obesity, comorbidity, and Glasgow Coma Scale (GCS) during admission were not associated with failure. Faster decannulation (73.5%) was found in those patients ventilated <7 days. Among 41 patients who underwent failed trials of decannulation, the most common reason of failure was desaturation in 19 patients (46.3%). Six patients of them had a combination of desaturation with other factors such as secretions, low GCS, and vocal cord paralysis. Conclusion: Successful decannulation within 7 days is related to the presence of full tracheostomy team. However, having a protocol approach will be more helpful. The study showed favorable outcome for young patients and those who had an early tracheostomy in the intensive care unit.
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    Introduction


    Tracheostomy is an incision in the trachea done through the neck (for the insertion of a tube), to ease the passage of air for patients requiring long-term mechanical ventilation (MV) via an endotracheal tube. Tracheostomy is considered a very common procedure performed on critically ill patients.[bookmark: ft1][1] Tracheostomy has benefits such as reducing the requirement of sedation, decreasing the resistance of the airway, and increasing patient mobility. However, it can result in complications at cuff site, infection, and lower the patient's quality of life.[bookmark: ft2][2] For those mentioned reasons, the treating medical team must start the process of decannulation as soon as the medical condition of patients permits. Decannulation is the process of tracheostomy tube removal after the patient is weaned from MV and can maintain his spontaneous breathing as well as protect his airway.[bookmark: ft3][3] The decannulation process has many advantages such as improving swallowing function, physical appearance and patient comfort.[bookmark: ft4][4]


    The practice of decannulation is not standardized, and there is no accepted universal protocol for this transitional process. This lack of evidence can lead to a variation of practice between clinicians in the decision for decannulation and prolonged need for MV. Furthermore, the level of consciousness, cough effectiveness, and amount of secretions are often not the maximum requirements for successful decannulation. This tertiary hospital has a multidisciplinary team for tracheostomized patients that include a nurse, respiratory therapist, ENT surgeon, speech therapist, and a coordinator. Each of them does a daily round on all tracheostomized patients. This team has many tasks including changing tracheostomy tubes, dealing with secretions, educating the family and initiation of the decannulation process. We think that the presence of a protocolized approach can help the treating medical team in better judgment, know expectations from the procedure, and prepare the patients and their families.


    There is a lack of studies on the factors predicting the outcome of decannulation in Saudi Arabia. This study was aimed to look at factors that predict the success of decannulation in the presence of the multidisciplinary team and a protocolized approach to tracheostomized patients.


    Methodology


    This study was a cross-sectional, retrospective database review at this tertiary care center at Riyadh for all tracheostomized patients aged 18 years and above who were admitted to the intensive care units (ICUs) and wards over 2 years (from January 2016 to December 2017). Patients with Guillain-Barre syndrome, patients on chronic ventilation, and 'No Code' patients were excluded from the study. Data from 210 eligible patients were collected. This study was approved by the institutional review board.


    The data were collected using a data collection sheet. The baseline demographic variables, which include gender, age, body mass index (BMI), admission diagnosis, comorbidity and Glasgow Coma Scale (GCS) during admission were collected. Data regarding tracheostomy included the duration of tracheostomy, method of tracheostomy, whether surgical or percutaneous, tracheostomy tube type and size, complication during the first 48 h were also noted. Type and duration of MV were also recorded. Data that describe the corking process, outcome of decannulation, and the reasons for failed trials of decannulation, any accidental removal of tracheostomy tube, GCS and amount of secretions before and after decannulation and finally the patient's dispositions were studied. The participants were classified into two groups based on age group, ≤50 years and >50 years. They were also categorized based on BMI into underweight, normal, obese, and overweight groups. The admission diagnosis was distributed into main groups (cancer, respiratory problems and diseases, infectious diseases, neurological diseases, cardiac diseases, burn, trauma, motor vehicle accident [MVA], and others). The comorbidities were also classified into chief groups (hypertension, diabetes, central nervous system, liver, heart, kidney, and respiratory diseases). The duration of tracheostomy was categorized into three groups (≤6 months and >6 months, still on tracheostomy). The type of ventilation was classified into four types, including MV, automatic tube compensation (ATC), humidified air, and room air. We classified the duration of MV into three groups, patients who were ventilated for ≤7 days, from 8 to 30 days, and for >30 days. Similarly, the duration of corking was categorized in ≤7 days and >7 days. The outcome of decannulation was evaluated based on whether the removal of the tracheostomy tube attempt succeeded or failed. It was classified into four categories: patients who had successful decannulation with 1 trial, patients who had successful decannulation with >1 trial, patients who had failed decannulation with 1 trial, and patients who had failed decannulation with >1 trial. In patients' dispositions, the classification was as follows: (death, went home, transferred into another hospital, sent to the long-term care facility, and continuing in the hospital).


    The collected data were entered in MS Excel and transferred to SPSS version 22 Clearthought Software License v2.0 Riyadh Saudi Arabia for further statistical analysis. Tables and figures were used to represent the result. Frequency and percentage were used for categorical variables. Continuous variables were represented as mean and standard deviation. Pearson's Chi-square and independent t-test were used in the study. The relationship between the outcome of the study and categorical variables were tested using Chi-square, whereas those with continuous variables were tested using independent t-test. P <0.05 was considered to be statistically significant.


    Results


    A total of 210 patients who were 18 years of age or older included in the study. Most of the patients were men (78.1%) with a mean age of 45.75 years and normal BMI (35.2%). The most common cause for ICU admission was MVA (40.5%). They presented with very low GCS (48.1%). One hundred and six patients presented with comorbidities. Majority of patients had hypertension (66%) followed by diabetes mellitus (56.6%). A few patients had coexisting hepatic disorders (9.4%). The baseline characteristics of these 210 patients are shown in [Table - 1].
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        	Table 1: Basic characteristics of the study subjects
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    Among 210 patients who underwent decannulation process, 186 patients (88.6%) had successful decannulation and a majority of them (79.58%) succeeded in the first trial [Figure - 1]. Failure of decannulation was reported in 24 patients (11.4%). Of them, 9.01% had failed decannulation from the first trial, and 2.40% with two trials or more. The reasons for failed decannulation trials were desaturation, low GCS, secretions, vomiting, tachycardia, stridor, weak cough reflex, vocal cord paralysis, respiratory insufficiency, epilepsy, and tachypnea. The most common cause was desaturation (46.3%). Five patients had a combination of desaturation with other factors such as secretions, low GCS, and vocal cord paralysis. Successfully decannulated patients had very less secretion before and after decannulation with GCS >12.
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        	Figure 1: Outcome of decannulation
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    Successfully decannulated patients were predominantly men (80.6%), aged <50 years (62.4%) with normal body weight (36%). There was no significant association between BMI, GCS during admission and failure of decannulation [Table - 2].
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        	Table 2: Characteristics of the patients and outcome of decannulation
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    There was no significant association between comorbidities and outcome of decannulation [Figure - 2].
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        	Figure 2: Association between comorbidities and outcome of decannulation
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    Patients who had tracheostomy consequent to motor vehicle accidents had maximum successful decannulation rate as compared to those with a neurological disease such as stroke or intracranial hemorrhage [Figure - 3].
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        	Figure 3: Admission diagnosis and success of tracheostomy decannulation
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    [Table - 3] shows no significant association between tracheostomy method and outcome of decannulation (P = 0.606). The majority of tracheostomies were done bedside (55.2%) and most of them (88.6%) were successfully decannulated within 6 months. The overall complication observed within 48 h after the tracheostomy procedure was minimal bleeding which is normal. The accidental removal of the tracheostomy tube was recorded in 3.8% of subjects but were subsequently successfully decannulated. Faster decannulation was observed in patients (73.5%) who required mechanical ventilatory support for <7 days.
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        	Table 3: Decannulation outcome and details of tracheostomy
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    Discussion


    The practice of decannulation is not standardized, and there is no accepted universal protocol for this transitional process. This tertiary hospital has a multidisciplinary team for tracheostomized patients. This study was aimed to look at factors that predict the success of decannulation in the presence of multidisciplinary team and a protocolized approach to tracheostomized patients.


    A cross-sectional study done in 2008 at 118 medical centers of London investigating decannulation practice found that level of consciousness, secretions, and oxygenation are the most important determinants of clinician's decision to decannulate.[bookmark: ft5][5] A retrospective study of 135 patients, performed in 2009 in long-term facility[bookmark: ft6][6] reported that decannulation was achieved in 35% of the patients who had <45 days of tracheostomy insertion. Patients who failed decannulation trial had a tracheostomy tube placed earlier and had shorter ICU length of stay as compared with patients who were decannulated successfully.


    According to a study conducted in regional weaning centre at Donaustauf Hospital, Germany, 2012, where they studied tracheal retainer as the protocolized approach found out that low oxygenation, delayed period of spontaneous breathing, age and high Simplified Acute Physiology Score are best detectors for the prolonged need of MV and decannulation failure.[bookmark: ft7][7]


    A retrospective study from patients' records published in 2017, identified the presence of a spontaneous cough and mean expiratory pressure as the essential factors to predict the success of decannulation, while GCS has no effect on the outcome of tube removal which was supported with other studies.[bookmark: ft8][8],[bookmark: ft9][9],[bookmark: ft10][10],[bookmark: ft11][11],[bookmark: ft12][12] Other studies considered the absence of psychiatric illnesses and appropriate level of consciousness[bookmark: ft13][13],[bookmark: ft14][14],[bookmark: ft15][15] as essential factors in the decannulation process.


    A systematic review published in 2014 reported that protocol for evaluation of swallowing assessment and dysphagia as part of a structured team can play a major role in the decannulation process.[bookmark: ft16][16] It was also suggested that the presence of a clear protocol and multidisciplinary team can increase the chances of successful decannulation.[bookmark: ft17][17]


    Most of the patients in this study were males with a mean age of 45.75 years. The majority of tracheostomy procedures performed in this hospital were done percutaneously (55.2%) at bedside by intensivist or ENT surgeons and almost 88.6% of these patients got successfully decannulated within 6 months. Bleeding was the only complication that was noted during the tracheostomy procedure. Performance of bedside percutaneous tracheostomy procedure shows lower bleeding risk as compared to surgical procedure.


    Factors such as obesity, presence of comorbidities, and GCS during admission were not associated with failure. It was also observed that during ICU admission, factors such as age can show significant association with decannulation success rate. In this study, elderly patients (>50 years) with comorbidities showed higher risk of decannulation failure than younger patients (<50 years).


    Good neurological status of a patient is important for early weaning from MV before decannulation. Faster and successful decannulation (73.5%) was achieved in those patients who required less MV support, especially <7 days and in those who had a higher GCS on discharge from ICU. The GCS level at hospital discharge influences decannulation outcome, which was an insignificant factor in previous studies.[bookmark: ft5][5],[bookmark: ft8][8],[bookmark: ft9][9],[bookmark: ft10][10],[bookmark: ft11][11],[bookmark: ft12][12]


    Previous studies have shown that presence of factors such as desaturation episodes, poor neurological responses, hemodynamic instability, vocal cord dysfunction etc., can lead to poor prognosis for successful decannulation. In this study, of the 24 patients who failed decannulation trials we found that almost 19 patients (46.3%) had desaturation episodes only during the decannulation trial. The remaining five patients had a combination of desaturation episodes along with other factors such as secretions, low GCS, and vocal cord paralysis.


    The fractional inspired concentration of oxygen required (FIO2) was also demonstrated as an essential factor in decannulation outcome, along with the amount of secretions, which is consistent with previous studies. Furthermore, lower duration of tracheostomy was associated significantly with successful decannulation (88.6%).[bookmark: ft6][6] We found out that decannulation practice with the presence of multidisciplinary team, including respiratory therapist can help in faster decannulation.


    This study was limited by its retrospective design, secondary data being often prone to nonprecision and less-reporting information. Further prospective and multicenter trials are recommended.


    Conclusion


    Successful decannulation is likely in tracheostomized patients when the patients are younger, if they have had an early tracheostomy and those with a lesser amount of secretions. The presence of full multidisciplinary tracheostomy team would increase the chance of decannulation and help the family when dealing with their patient. We recommend having a protocol approach and clear communication with the treating team for better outcomes.
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  Figure 1: Outcome of decannulation
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  Figure 2: Association between comorbidities and outcome of decannulation
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  Figure 3: Admission diagnosis and success of tracheostomy decannulation
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  Table 1: Basic characteristics of the study subjects
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  Table 2: Characteristics of the patients and outcome of decannulation
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  Table 3: Decannulation outcome and details of tracheostomy
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