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1. Introduction

Tracheostomy is generally recommended for

ABSTRACT

Background: Tracheostomy is an alternative that is widely used as airway
access after the use of a ventilator in the care of critically ill patients. Several
factors are known to influence the outcome in patients undergoing
tracheostomy. This study aimed to compare the outcomes of critically ill
patients installed with mechanical ventilation performed early and late
tracheostomy in Dr. M Djamil General Hospital, Padang, Indonesia.
Methods: This study was an analytical observational study with a cross-
sectional approach. A total of 97 research subjects participated in this study.
Data analysis was carried out with the help of SPSS software in a univariate
and bivariate manner between tracheostomy time (early and late) with
patient outcomes in the form of death and length of stay. Results: There was
a statistical difference in the mortality rate in critically ill patients with
mechanical ventilation performed early and late tracheostomy, p = 0.014.
There is a statistical difference in the length of stay in the intensive care unit
in critically ill patients with mechanical ventilation performed early and late
tracheostomy with p = 0.000. Conclusion: There are differences in outcomes
in the form of mortality and length of stay in critically ill patients who have
tracheostomy installed at Dr. M. Djamil General Hospital Padang, Indonesia.

provide benefits in patients who require prolonged

mechanical ventilation.3-5

patients who are expected to require prolonged
mechanical ventilation based on international
consensus.l2 Tracheostomy is an alternative that is
widely used as airway access after the use of a
ventilator in the care of critically ill patients.
Tracheostomy can be performed both at the bedside
and in the operating room.2 Several studies have
varied in the timing of tracheostomy. Other studies
divided tracheostomy time into 2 groups, namely < 7
days after intubation for early tracheostomy and after
7 days for late tracheostomy.2 From these studies, it

was found that earlier tracheostomy placement can

Several factors are known to influence the outcome
in patients undergoing tracheostomy. Another study
said that age and comorbidities affect the mortality
rate in patients who underwent tracheostomy.6
Another study reported a very high one-year mortality
(37%) in patients with comorbidities who underwent
tracheostomy.” Other studies suggest that under 44
years of age have a smaller risk of complications in
patients undergoing tracheostomy.8 Female sex is also
said to have a lower risk of dysphagia due to

tracheostomy due to the female anatomical structure,
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which makes it easier for tracheostomy placement.9
Obesity is also said to affect outcomes of
tracheostomy, where obesity causes anatomical
changes and a shortened neck.10-11 Another factor that
affects the outcome of patients in the ICU is the total
APACHE II score which is a score that is often used in
the ICU to predict the risk of death in patients. The
higher this score, the worse the patient's outcome,
regardless of the tracheostomy performed on the
patient.12 This study aims to compare outcomes in
critically ill patients with mechanical ventilation who
underwent early and late tracheostomy in the room at

Dr. M. Djamil General Hospital, Padang, Indonesia.

2. Methods

This study was an analytic observational study
with a cross-sectional approach. This study uses
primary data obtained from direct observation of
research subjects. A total of 97 research subjects were
included in this study. The inclusion criteria were in
the form of patients aged > 18 years, patients who
underwent tracheostomy while being treated in the
intensive care unit of Dr. M Djamil General Hospital,
Padang, Indonesia, and patients who underwent
tracheostomy using surgical tracheostomy
techniques. This study was approved by the medical
and health research ethics committee at Dr. M Djamil
General Hospital, Padang, Indonesia
(LB.02.02/5.7/495/2022).

The test variable in this study was tracheostomy.
Tracheostomy is a surgical procedure by making a hole
in the anterior trachea and placing a cannula in the
lumen of the trachea to treat respiratory failure due to
upper airway obstruction or prolonged intubation to
make it easier for oxygen to enter the lungs. In this
study, tracheostomy procedures were grouped into
early tracheostomy (tracheostomy performed < 7 days)
and late tracheostomy (tracheostomy > 7 days). The
outcome variables assessed in this study were death
and length of stay in the intensive care unit. Data

analysis was performed with the help of SPSS software

version 25. Univariate analysis was performed to
present the frequency distribution of each variable.
Bivariate analysis was carried out to present the
relationship between the test variables, with a p-value

<0.05.

3. Results

Table 1 shows that the majority of patients who
underwent an early tracheotomy had an average age
of 50.1 years, male (81%), normoweight (47.6%), an
average length of stay of 11.2 days, APACHE II score
of 21.4 with an highest mortality rate in the ICU of
42.9% and a total mortality rate of 64.3%. While the
majority of patients who underwent late tracheostomy
were also male (54.5%), with an average age of 54.1
years, BMI normoweight (47.3%), average
hospitalization of 17 days, APACHE II score of 23.8
with the highest mortality rate in ICU of (69.1%) and a
total mortality rate of 87.3%. Table 2 shows that there
is a statistical difference in the mortality rate in
critically ill patients with mechanical ventilation who
underwent early and late tracheostomy with a p-value
<0.05, which is 0.014. Table 3 shows that there is a
statistical difference in the length of stay in the
intensive care unit in critically ill patients with

mechanical ventilation who underwent early and late

tracheostomy with a p-value <0.05, which is 0.000.

4. Discussion

There are several benefits of tracheostomy,
including reduced use of analgesics and sedatives due
to reduced pain and discomfort in the pharynx or
mouth and accelerated rehabilitation due to reduced
use of drugs. In this context, early tracheostomy may
have beneficial outcomes, such as reduced ventilator-
acquired pneumonia (VAP), shorter hospital stays, and
reduced mortality. This supports the findings in this
study, where there is a difference in mortality in
critically ill patients with mechanical ventilation who
underwent early and late tracheostomy, with a lower

mortality rate in early tracheostomy.
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Table 1. Baseline characteristics of research subjects.

Characteristics Early tracheostomy Late tracheostomy
| Age (Mean * SD) 50.1+15.8 54.1+16.7
Gender (frequency (%))
Male 34(81.0) 30(54.5)
Female 8 (19.0) 25(45.9)
BMI (frequency (%))
Underweight 2(4.8) 3(5.5)
Normoweight 20(47.6) 26(47.3)
Overweight 10(23.8) 8(14.5)
Obesity 10(23.8) 18(32.7)
Length of stay (Mean + SD) 11.244.1 17+7.7
APACHE II Score (Mean * SD) 21.444.5 23.8#4.1
Outcome (frequency (%))
Mortality in ICU 18(42.9) 38(69.1)
Mortality in hospital 9(21.4) 10(18,2)
Total of mortality 27(64.3) 48(87,3)
Alive 15(35,7) 7(12,7)
Table 2. Relationship between tracheostomy and patient mortality.
Alive ICU mortality Out of ICU
Tracheostomy frequency frequency (%) mortality *P-value
(%) frequency (%)
Early tracheostomy 15(35.7) 18(42.9) 9(21.4) 0.014
Late tracheostomy 7(12.7) 38(69.1) 10(18,

*Chi-Square test, p<0.05.

Table 3. Relationship between tracheostomy and length of stay.

Length of stay

Tracheostom *P-value
y (mean, SD)

Early tracheostomy 11.2+4.1 0.000
Late tracheostomy 17+7.7

*Mann Whitney U test, p<0.05.

Another study found similar support for early
tracheostomy in three groups of adults and children
because early tracheostomy was superior in terms of
lower mortality rates. Early tracheostomy reduces
rates of aspiration pneumonia, bacteraemia, septic
shock, ARDS, and multisystem organ failure. Because
an early tracheostomy reduces the length of stay in the
ICU (Intensive Care Unit), it will reduce the incidence
of ICU-related complications (which can lead to
multisystem organ failure), resulting in a reduced
mortality rate when compared to late tracheostomy in
adults. Another study reported that each 1-day
increase in tracheostomy time was significantly
associated with a 4% increase in the risk of an
unfavorable outcome with a 6% increase in the risk of
death. Another reason for the poor outcome in late

tracheostomy patients is that patients with more

severe injuries may have a longer need for therapy to
limit the evolution of intracranial damage (thereby
delaying the tracheostomy) or may have a poorer
outcome, to begin with (resulting in a higher number
of attempts). Higher to delay tracheostomy). Different
things were conveyed by other studies where patients
who underwent early tracheostomy had a higher risk
of death in the hospital compared to standard
tracheostomy. In this study, all patients came from the
head injury group, where most of the patients had a
high degree of pulmonary insufficiency due to the
trauma that occurred, so the high mortality rate in
early tracheostomy could be due to the higher
proportion of patients who died at the initial ICU
admission. In the theory of the early phase of head
injury, the goal of therapy is to manage an intracranial

emergency, and a tracheostomy at this stage could
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increase intracranial pressure and influence the
outcome. After this phase is completed, cessation of
sedation, weaning from ventilator support, and
initiation of new rehabilitation are the main treatment
targets. Another reason for delaying tracheostomy in
patients is to prevent the use of the procedure in
patients with lesser injuries, who may be able to
extubate successfully, and in those who have a rapidly
progressive course of the disease and die early from
their injuries.13-17

In this study, there were differences in the length
of stay in the intensive care unit for critically ill
patients with mechanical ventilation who underwent
early and late tracheostomy, where the length of stay
was longer in the late tracheostomy group. This is
consistent with studies that state that early
tracheostomy is associated with a shorter average
hospital stay (27 days) compared to standard
tracheostomy (36 days) and late tracheostomy (48
days). Another study also found that there was a
significant difference in the shorter duration of ICU
stay related to early tracheostomy in three groups of
adults and children. Similar results were also obtained
by other studies, which also stated that early
tracheostomy reduced the duration of hospitalization
in ICU patients. A shorter duration of hospitalization
in early tracheostomy is associated with higher VAP
complications in late tracheostomy. However, different
results were found by other studies, which stated that
early tracheostomy was not associated with VAP
complications in patients with head injuries under 8

GCS who were not assessed in this study.18-20

5. Conclusion

There are differences in outcomes in the form of
mortality and length of stay in critically ill patients
who have tracheostomy installed at Dr. M. Djamil

General Hospital Padang, Indonesia.
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