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Background: Tracheostomy is often performed in the pediatric burn population to establish
secure airways. Tracheostomy is safe in this population, but the duration of tracheostomy
may be related to age and extent and severity of burn. We hypothesized that burn related
factors and not age determine the time to removal of a tracheostomy in pediatric burn
patients.
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Methods: A 5-year retrospective review was performed for pediatric burn patients (age <18

years) who underwent tracheostomy. Patients were divided into three groups by age (group
1: 0to <2 years, group 2: >2 to <12 years, group 3: >12 to <18 years). Data collected included:
age, total body surface area burn injured (TBSA), gender, mechanism of injury, diagnosis of

Pediatric burn injury
Tracheostomy duration

inhalation injury, mortality, time from injury to admission, time from admission to place-
ment of tracheostomy, time of injury to placement of tracheostomy, duration of tracheos-
tomy, days of mechanical ventilation, and tracheostomy related complications.
Results: 45 patients were reviewed. There were no differences in TBSA, length of ICU stay,
length of hospital stay, and mortality between the three groups. Additionally, there were no
differences in ventilator days and duration of tracheostomy. Multivariate linear regression
analysis indicated that TBSA and not age independently increased the duration of trache-
ostomy.
Conclusion: Tracheostomy duration is dependent on the extent of burn in pediatric burn
patients.
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sometimes performed in pediatric burn patients due to
difficulty in establishing and maintaining a secure oral or
nasal airway, extensive burn or severe inhalation injury

1. Introduction

Airway management is a complex process in severely burned
children. The complexity lies in both the anatomic consider-
ations for different pediatric age groups as well as the
pulmonary dysfunction that can arise from both burn and
inhalation injuries. Establishment of secure and stable air-
ways is an essential element in the acute management
critically ill pediatric burn patients [1]. Tracheostomies are

necessitating prolonged mechanical ventilation, and severe
prolonged pulmonary dysfunction [2].

Controversy exists over the utility of tracheostomies in
burn patients [3,4]. However, more recent reports indicate that
tracheostomy is a safe and efficacious method of airway
management in children with burns [5,6]. Despite these
reports, age or injury related factors involved in the length
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of time from placement to tracheostomy removal remain
unknown. Possible age related factors include difficulty with
pain control, agitation, communication, or concern about
airway security and post-extubation failure [7,8]. We hypoth-
esized that burn injury related factors and not age determine
the time to removal of a tracheostomy in pediatric burn
patients. Our primary goal was to compare age and injury
related factors involved in the time to removal of tracheosto-
mies in pediatric burn patients. Our secondary goal was to
correlate tracheostomy specific complications to age and
injury related factors.

2. Methods

A 5-year (2008-2012) retrospective chart review was performed
for pediatric burn patients. Inclusion criteria were age <18
years, a second or third degree burn injury, and placement of a
tracheostomy. Demographic data collected included: age, total
body surface area burn injured (TBSA), gender, mechanism of
injury, diagnosis of inhalation injury, and mortality. Hospital
data collected included: time from injury to admission, time
from admission to placement of tracheostomy, time of injury
to placement of tracheostomy, duration of tracheostomy, days
of mechanical ventilation, and tracheostomy related compli-
cations. All tracheostomies were open procedures and were
performed by the treating burn surgeons in the operating
room. No percutaneous tracheostomies were performed. All
tracheostomies placed were cuffed. Cuff pressures were
maintained between 20 and 30 mmHg using a Posey Cufflator
(Posey Company, Arcadia, CA). The University of California
Davis Institutional Review Board approved all human subjects
research protocols.

R statistical package (www.r-project.org) was used to
analyze the data. Continuous variable comparisons between
two groups were performed using the 2-sample Student’s t-
test for continuous parametric data and Wilcox rank sum test
for non-parametric continuous data. Analysis of variance with
Tukey’s honest significant difference post hoc analysis was
performed for comparisons between 3 or more groups for
continuous data. The chi-square test was used to assess
association between discrete categorical variables. Univariate
and multivariate linear regression analysis was performed to
determine associations between discrete continuous outcome
variables and independent continuous and categorical predic-
tor variables. Analysis was performed for variables that result
in prolonged duration of tracheostomy (continuous outcome
variable). Predictor variables for the analysis included age,
gender, TBSA, inhalation injury, ventilator days, days of
hospitalization, and mortality. Statistical significance was set
at a p-value of <0.05 and all mean values are presented as
mean =+ standard deviation.

3. Results

A total of 45 patients were included in the study (Table 1). The
majority of the patients were male (71%) and the mean age was
6.1+5.5 years. Overall TBSA was 53.1+18.1% and the
mortality rate was 20%. Inhalation injury was diagnosed in

Table 1 - Patient demographics.

Patients 45

Female 13

Male 32

Fire injury 32

Scald injury 11

Other mechanism 2

Age (years) 6.1£5.5
TBSA (%) 53.14 + 18.1
Inhalation injury 18

Died 9

ICU length of stay 55.5 + 36.7
Hospital length of stay (days) 92.8 +£71.6
Injury to admission (days) 5+114
Admission to tracheostomy (days) 2.1+3.6
Injury to tracheostomy (days) 52+36
Tracheostomy days 56.9 + 46
Ventilator days 46.5+33.4

TBSA, total body surface burn injured.

40% of the patients and flame burn was the predominant
mechanism of injury (71%). A total of four tracheostomy
related complications occurred (Table 2). One complication
was a tracheal stenosis, one was tracheomalacia, and two
were tracheal granulomas. Mean TBSA (42.2+21.4 vs.
54.2 +£17.7%), mean age (6.9 £5.5 vs. 6.1 +5.5 years), mean
tracheostomy duration (83.5 + 67.2 vs. 53.5 +43), and mean
ventilator days (47.5 +41.9 vs. 46.4 & 33.1) were not signifi-
cantly different between patients with and without complica-
tions. These complications resulted in 4 failed primary
decannulation attempts. None of the tracheostomy complica-
tions underwent tracheal reconstruction. In addition, none of
these complications resulted in death and all of the surviving
patients eventually had successful removal of the tracheosto-
my prior to discharge. Of note, during the time period
reviewed, 70 pediatric burn patients on mechanical ventila-
tion were managed via endotracheal intubation and did not
receive a tracheostomy. The mean age of this group was
6.8 + 5.6 years and the mean TBSA was significantly lower at
26.4 + 14%. The mean number of ventilator days was also
significantly lower with a median of 4 days and an inter-
quartile range of 2-7.8 days. Additionally, inhalation injury
was diagnosed in 11% of the patients and mortality was also
significantly lower at 3%. There were no airway related
complications in this group.

We divided the tracheostomy patients into 3 age groups to
determine if age had any impact on the duration of
tracheostomy (tracheostomy days). Age group 1 was from 0
to <2 years old, group 2 was from >2 to <12 years old, and
group 3 was from >12 to <18 years old. There were no
differences in TBSA, length of ICU stay, length of hospital stay,
and mortality between the three groups. Group 2 suffered
significantly more inhalation injury (73%) than groups 1 and 3.
However despite the increased rate of inhalation injury in

Table 2 - Tracheostomy related complications.

Complication Number
Stenosis 1
Tracheomalacia 1
Granuloma 2
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