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ABSTRACT... Objective: To determine the frequency and indications of elective tracheostomies in patients admitted at
pediatric intensive care unit (PICU) in a tertiary care hospital. Study Design: Cross-sectional study. Setting: The PICU of
National Institute of Child Health, Karachi, Pakistan. Period: May 2024 to November 2024. Methods: A total of 62 children
of any gender, aged 1 month to 14 years, and admitted to PICU were analyzed. Pre-designed study proforma was used
to record study variables such as age, gender, PRISM-IIl score, admission type, disease categorization at admission. All
patients admitting in PICU were closely monitored, and admitting consultant, on-board pediatric surgeon, intensivist and
otorhinolaryngologist assessed the need to perform tracheostomy. Data were analyzed using IBM-SPSS Statistics, version
26.0. Results: In a total of 62 children, 35 (56.5%) were boys. The mean age of the children was 6.53+4.2 years. The mean
PRISM-IIl score was 10.40+3.79. The most common disease categorization were neuromuscular diseases, and respiratory
diseases, documented in 22 (35.5%), and 16 (25.8%) children, respectively. There were 11 (17.7%) children who underwent
tracheostomy. Among 11 children undergoing tracheostomy, neurological impairments, upper airway obstruction, and
cardiopulmonary indications were noted among 4 (36.4%), 4 (36.4%), and 3 (27.3%) children, respectively. The severity of
iliness, as per PRISM-IIl score, was significantly higher in children who underwent tracheostomy (p=0.023). Conclusion: The
frequency of tracheostomy was 17.7% in children admitted in PICU. Patients requiring tracheostomy demonstrated significantly
higher PRISM-III scores. Neurological impairments, upper airway obstruction, and cardiopulmonary complications were
most common indications behind tracheostomy.
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INTRODUCTION about how long it takes for tracheostomies to be

In order to describe the opening, maturation, and
insertion of an indwelling tube through the neck
into the trachea, Lorenz Heister coined the word
“tracheostomy” in 1718." Since then, the adoption
and upkeep of the surgical airway have evolved
in a variety of surgical and medical specialties.
Over 100,000 tracheostomies are performed on
average each year, with 4,000 of those operations
being done on children.?2 Tracheostomy is a far
less frequent procedure in the pediatric intensive
care unit (PICU) compared to adult practice,
therefore there is much less information available
concerning current practice. Although it is
generally agreed that tracheostomies must be
performed in 1 or 2 weeks of ventilation in adult
patients, there are currently no set standards

performed in children, so each patient is assessed
individually.®#

Tracheostomy has evolved into a different
technique from endotracheal intubation for
patients with acute respiratory failure who need
extended mechanical ventilation (PMV). This is
because tracheostomy is a safer operation that
is linked to lower ventilator-associated morbidity
and mortality than prolonged endotracheal
intubation.>® Prolonged endotracheal intubation
is also linked to a higher risk of acquiring
ventilator-associated pneumonia. The reasons
for tracheostomy in children have dramatically
changed during the past two decades.?
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According to several studies, PMV is the most
typical reason for an elective tracheostomy.”®
Schweiger et al. observed that a significant
proportion (83%) of patients had tracheostomies
because of an upper airway obstruction in their
evaluation of tracheostomy justifications at their
center.®

It might be difficult to decide whether paediatric
patients should receive a tracheostomy,
especially if they have severe difficulties. The
choice of tracheostomy is currently based on
clinical judgement since there are no current
national or international recommendations. There
is a scarcity of literature from developing world
regardings aspects of treacheostomy. This is why
we designed this study to identify the necessity for
tracheostomies and their indication in the context
of our community. The objective of this study
was to determine the frequency and indications
of elective tracheostomies in patients admitted at
PICU in a tertiary care hospital.

METHODS

This cross-sectional study was conducted at the
PICU of National Institute of Child Health, Karachi,
Pakistan from May 2024 to November 2024.
Approval from Institutional Ethical Review
Board was acquired (IERB-03/2024, dated: 24-
04-2024). Considering the proportion of 4.2%
patients admitted in PICU undergoing elective
tracheostomy'?, using 95% confidence interval,
and 5% precision, a sample size of 62 patients
was calculated using WHO sample size calculator.
The inclusion criteria were children of any gender,
aged 1 month to 14 years, and admitted to PICU.
Children with existing tracheostomy before PICU
admission, or those requiring to emergency
tracheostomy were excluded. Parents not giving
consent for participation of their child in this
study were also excluded. Written and informed
consents were obtained from all parents. Non-
probability consecutive sampling technique was
adopted.

Pre-designed study proforma was used to record
study variables such as age, gender, PRISM-
Ill score, admission type, admitting diagnosis,
disease categorization at admission. All patients

admitting in PICU were closely monitored by
the assigned doctors and nurses as per the
hospital protocols. The admitting consultant,
on-board pediatric surgeon, intensivist and
otorhinolaryngologist assessed the need to
perform tracheostomy. The assigned residents
collected the data accordingly and documented
in the study proforma. Tracheostomy indication
was categorized into five groups according
to underlying causes as cardiopulmonary,
craniofacial anomalies, neurological impairment,
traumatic injury, or upper airway obstruction.
PRISM-IIl score was noted and it has 17
physiological variables which contain both clinical
and laboratory parameters.

Data were analyzed using “IBM-SPSS Statistics,
version 26.0”. Descriptive statistics such as
frequencies with percentages were used to
summarize categorical variables like gender,
admission type, admitting diagnosis, presenting
complaint, disease categorization at admission,
andtracheostomyindications. Numericalvariables
like age, and PRISM-IIl score were presented as
mean = standard deviation. Chi-square or Fisher
exact test was applied to compare categorical
variables between who needed tracheostomy and
who did not undergo tracheostomy. Numerical
variables were compared among patients
undergoing and not undergoing tracheostomy
using independent sample t-test. P<0.05 was
taken as statistically significant.

RESULTS

A total of 62 children fulfilling the eligibility criteria
and admitted to the PICU were analyzed. There
were 35 (56.5%) were boys, and 27 (43.5%) girls.
The mean age of the children was 6.53+4.2
years, ranging between 4 months to 14 years.
The mean PRISM-IIl score was 10.40+3.79.
The most common disease categorization
were neuromuscular diseases, and respiratory
diseases, documented in 22 (35.5%), and 16
(25.8%) children, respectively (Table-I).

There were 11 (17.7%) children who underwent
tracheostomy. Among 11 children undergoing
tracheostomy, upper airway obstruction,
neurological impairment, and cardiopulmonary
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indicationswerenotedamong4 (36.4%),4 (36.4%),
and 3 (27.3%) children, respectively. Among
those undergoing tracheostomy, 5 (45.5%) were
boys and 6 (54.5%) were girls, while among those
not undergoing tracheostomy, 30 (58.8%) were
boys and 21 (41.2%) were girls (p=0.417). Age
distribution was not found to have any significant
association with tracheostomy (p=0.417). The
severity of iliness, as assessed by the PRISM-III
score, was significantly higher in children who
underwent tracheostomy (p=0.023). Underlying
disease categorization was not found to have
any significant association with tracheostomy
(p=0.432). Table-ll is showing details about the
association of various demographic and clinical
characteristics of children with tracheostomy.

i Frequency
Characteristics (%)
Boys 35 (56.5%)
Gender Girls 27 (43.5%)
Age 1 month to 5 years 27 (43.5%)
Above 5 to 14 years 35 (56.5%)
Low severity (0-5) 7 (11.3%)
PRISM-III Mild severity (6-10) 26 (41.9%)
Score Moderate severity (11-15) 21 (33.9%)
High severity (>15) 8 (12.9%)
Admission Medical 35 (56.5%)
type Surgical 27 (43.5%)
Neuromuscular 22 (35.5%)
Disease Respiratory 16 (25.8%)
categorization Cardiovascular 7 (11.3%)
Sepsis 6 (9.7%)
Others 11 (17.7%)

Table-l. Demographic and clinical characteristics of
children (N=62)

DISCUSSION

The reported tracheostomy frequency of 17.7%
in this study is considerably higher than the
4.2% observed in a large retrospective cohort
by Ishaque et al.?, which analyzed PICU
admissions over nearly a decade. Maheshwari
et al. found a frequency of only 2.2% among
PICU patients.”® The higher frequency in this
study could attributed to differences in patient
population, institutional practices, and the
broader indications for tracheostomy. This study
included a higher proportion of children with
neuromuscular diseases, and severe respiratory
diseases, which frequently necessitate prolonged
airway management.''s These findings highlight
most common indications for tracheostomy in
PICU patients and underscore the need for a
more standardized approach to patient selection
and timing of the procedure.'®

Neurological impairments, and upper airway
obstruction emerged as the leading indications
for tracheostomy in this study, each accounting
for 36.4% of tracheostomy cases. Schweiger et
al. observed that a significant proportion (83%)
of patients had tracheostomies because of an
upper airway obstruction in their evaluation of
tracheostomy justifications at their center.°

o Tracheostomy
Characteristics Yes (n=11) No (n=51) P-Value
Boys 5 (45.5%) 30 (58.8%)

d .
Gender Girls 6 (54.5%) 21 (41.2%) 0.417
Ade 1 month to 5 years 6 (54.5%) 21 (41.2%) 0.417

9 Above 5 to 14 years 5 (45.5%) 30 (58.8%) :
Low severity (0-5) - 7 (13.7%)
Mild severity (6-10) 2 (18.2%) 24 (47.1%)
PRISM-III .
SMAIl Score Moderate severity (11-15) 5 (45.5%) 16 (31.4%) 0023
High severity (>15) 4 (36.4%) 4 (7.8%)
. Medical 4 (36.4%) 31 (60.8%)
A t .
dmission type Surgical 7 (63.6%) 20 (39.2%) 0.138
Neuromuscular 6 (54.5%) 16 (31.4%)
Disease Respiratory 3 (27.3%) 13 (25.5%)
categorization Cardllovascular 1(9.1%) 6 (11.8%) 0.432
Sepsis 1(9.1%) 5 (9.8%)
Others - 11 (21.6%)
Table-ll. Demographic and clinical characteristics of children (N=62)
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The findings of this study are also consistent
with the study by Arpitha et al.”, which reported
neurological impairment as the primary indication
in 56.2% of cases, followed by airway obstruction
(19.2%). Jain et al.'®, showed prolonged
mechanical ventilation as the predominant
indication for tracheostomy. The variations may
reflect differences in patient demographics,
access to advanced ventilatory support, and
institutional decision-making protocols. The
predominance of neurological impairments, and
upper airway obstruction as indications suggests
that children with neuromuscular diseases,
and structural airway anomalies represent a
particularly vulnerable population in resource-
limited settings. Recognizing these patterns can
guide the development of tailored protocols to
improve patient selection and optimize outcomes.

This research identified a significant association
between higher PRISM-lll scores and the
need for tracheostomy (p=0.023), with 36.4%
of tracheostomy cases involving patients in
the high-severity category (scores >15). This
aligns with findings from Ishihara and Tanaka'®,
who reported that children with higher disease
severity and chronic conditions were more
likely to undergo tracheostomy. Unlike studies
from high-income settings that emphasize early
tracheostomy as a strategy to improve outcomes
in mechanically ventilated patients, our results
suggest that tracheostomy is often delayed until
critical severity thresholds are met.2° This practice
may reflect limited resources and the hesitancy to
perform invasive procedures without clear clinical
necessity. The significant association between
higher PRISM-ll scores and tracheostomy
underscores the importance of iliness severity as
a determinant of procedural necessity. Clinicians
should consider incorporating severity scoring
systems into decision-making frameworks to
stratify patients and anticipate their needs for
advanced airway management.

This study has several limitations that warrant
consideration. Single-center design limits the
generalizability of our findings. The relatively
modest sample size reduces the statistical power
of subgroup analyses and may overestimate

certain associations. The cross-sectional nature
of the study precludes longitudinal follow-up,
preventing an evaluation of long-term outcomes,
such as decannulation success or mortality
rates. This study did not assess procedural
complications or their impact on patient
outcomes, which could provide valuable insights
into the safety and efficacy of tracheostomy in
this population. Future studies should focus on
multicenter cohorts to enhance generalizability
and evaluate the Ilong-term outcomes of
tracheostomy in pediatric populations. Efforts
should be made to standardize procedural
practices and develop evidence-based guidelines
tailored to the unique challenges of resource-
limited settings. Such initiatives could improve
patient selection, enhance procedural safety, and
ultimately contribute to better clinical outcomes
for critically ill children requiring tracheostomy.

CONCLUSION

The frequency of tracheostomy was 17.7% in
children admitted in PICU. Patients requiring
tracheostomy demonstrated significantly higher
PRISM-IIl  scores. Neurological impairment,
upper airway obstruction, and cardiopulmonary
complications were most common indications
behind tracheostomy. Further studies are
warranted to explore specific clinical and
procedural factors influencing the need for
tracheostomy involving large sample size in PICU
settings.
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