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Complications of tracheal intubation in critically ill
pediatric cancer patients
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Abstract

Background and Aims: The oncologists are treating cancer more aggressively, leading to
increase in number of pediatric admissions to the ICU. Due to anatomical and physiological
differences, pediatric patients are at high risk of complications during intubation.Ve evaluated
the incidence of complications during intubations in pediatric patients in our ICU.Subjects and
Methods: We performed retrospective analysis of complications occurring during intubation
in 42 pediatric patients. All intubations were orotracheal. We recorded number of attempts
at intubation, need for use of intubation adjuncts and complications during laryngoscopy and
intubation.The incidence of difficult intubation, hypoxia,and severe cardiovascular collapse was
also noted. Results: Complications occurred during |3 (31%) intubations. Hypoxia and severe
cardiovascular collapse occurred in during 7 (16.7%) intubations each, while 4 patients (9.5%)
(n=4) had cardiac arrest during intubation.Thirty three (78.6%) intubations were successful
in first attempt and difficult intubation was recorded in 4 patients. Conclusion: Critically ill
pediatric cancer patients have a high rate of complications during intubation.
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Introduction

Endotracheal intubation and mechanical ventilation is
one of the mainstays in the management of critically ill
patients. During intubation, several complications can
occur ranging from dental trauma to cardiac arrest.!!
Due to various anatomical and physiological differences
compared to adults, intubation in pediatric patients is
known to be difficult. Hence, they comprise population
“at risk” of complications, which is compounded by
critical illness and presence of underlying diseases.

Cancer is the second most common cause of death in
children aged between 1 and 15 years throughout the
world.! Worldwide, the yearly number of new cases
of childhood cancer exceeds 200,000, of which more
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than 80% occur in resource-challenged countries./” The
evolution in the field of oncology, both in diagnostic
and therapeutic domains, has changed cancer from
a terminal illness to a chronic disease.’! In future,
increasing number of children with cancer will be
admitted to the Intensive Care Units (ICUs), either for
care of cancer-related symptoms or management of
treatment-related complications.

Cancer among pediatric patients is not an uncommon
entity, with prevalence rate from 4.2% to 21% of pediatric
ICU or emergency department admissions.*'? Recent
data suggests that up to 38% of the pediatric oncology
patients require ICU admission within 3 years of
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diagnosis.! There is plenty of literature available on
the complications of intubation in general pediatric ICU
patients, however studies pertaining to pediatric cancer
patients are lacking. A study performed in the pediatric
emergency department by Sukys et al. found that the
frequency of success of intubation in cancer patients
was lower than in patients without cancer. Hence, we
decided to study the incidence of complications during
intubation in pediatric cancer patients in our ICU.

Materials and Methods

Approval from the Institutional Ethics Committee was
taken, and a waiver of informed consent was granted.
The study was carried out in the ICU of a tertiary level
cancer hospital. Our ICU caters to both adult and pediatric
oncology patients, and annually, approximately 250
pediatric patients are admitted to our ICU. We did a
retrospective analysis of prospectively collected data
of 42 tracheal intubations performed in 39 pediatric
patients from November 2013 to December 2014. Tracheal
intubations were performed by senior residents who
had at least 2 years of experience of intubation after their
postgraduation, and they were supervised by consultant
physicians. We excluded the intubations performed during
cardiopulmonary resuscitation or those done immediately
after unplanned extubation. Intubations performed in
patients with mediastinal mass which caused tracheal
compression or deviation as seen on computed tomography
were not included in the study. We also excluded patients
in whom intubation was performed using fiberoptic
bronchoscope when difficult intubation was anticipated.
We recorded complications during laryngoscopy and
intubation, success rate at the first attempt, use of adjuncts
such as bougie, stylet, and use of external manipulation such
as backward, upward, and rightward pressure. Difficult
intubation was defined as need for more than two attempts
at laryngoscopy and intubation. Hypoxia was defined as
fall of oxygen saturation to <80% during laryngoscopy and
intubation. Severe cardiovascular collapse was defined as
hemodynamic instability needing vasopressor support
or any increase in the dose of vasopressors. All patients
received preoxygenation by either noninvasive ventilation
or with AMBU bag with reservoir. Data were recorded in
a case record form, which was reviewed by a dedicated
fellow on a daily basis. In case of partially filled form or
discrepancy in details, the person who did intubation was
interviewed personally or on phone.

Results

The mean age of patients was 4.14 + 3.17 years (range:
6 months to 12 years). Thirty-one of 42 (73.8 %) intubations
were performed in male children. Twenty-five patients

(60%) had hematolymphoid malignancies. The patient
characteristics and age classification are shownin Table 1.
Eight of 39 patients had either primary mediastinal or
head and neck involvement. Of these, only five patients
needed one attempt, two needed two attempts, and one
needed four attempts. The most common reason for
ICU admission was respiratory failure (74%) followed
by neurological problems (21%) and shock (5%).
Induction agents and muscle relaxants were given as
per discretion of the fellows on duty, and the most
common induction agent and muscle relaxant used
were ketamine and succinylcholine, respectively [Table
2]. Complications occurred during 13 (31%) intubations.
Hypoxia developed during seven (16.7%) intubations,
and severe cardiovascular collapse and cardiac arrest
during intubation occurred in seven (16.7%) and four
(9.5%) intubations, respectively. Other complications
such as esophageal intubation, dangerous agitation,
oral trauma, and aspiration of gastric content were
less frequent [Table 3]. Total complications were more
because some patients had more than one complication.
Thirty-three (78.6%) intubations were successful in the
first attempt. Difficult intubation was encountered in four
(9.5%) patients. Only one patient required four attempts

Table |: Epidemiologic characteristics

Epidemiologic characteristics n (%)

Number of intubation encounters 42

Age range (mean age+SD) (years) 6 months to |2 years
(4.14x3.17)

Age group distribution (years)

<2 7(18)

2-4 20(51.3)

5-12 12 (30.8)

Males, n (%) 31 (73.8)
Type of malignancies, n (%)

Hematolymphoid malignancies 25 (59.5)
With primary head and neck involvement 0(0)
With primary mediastinal involvement 1 (2.4)

Solid organ 17 (40.5)
With primary head and neck involvement 3(7.1)
With primary mediastinal involvement 4(7.1)

SD: Standard deviation

Table 2: Anesthetic drugs used during intubation

n (%)
Induction agents
Ketamine 31 (73.8)
Midazolam + fentanyl 5(11.9)
Midazolam + morphine 2(4.8)
Propofol 3(7.1)
No induction agent | (2.4)
Muscle relaxants
Rocuronium 7(16.7)
Succinylcholine 31(73.8)
Vecuronium I (2.4)
No muscle relaxant 3(7.1)
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Table 3: Complications during intubation

Complications n (%)
Hypoxia 7(16.7)
Severe cardiovascular collapse 7(16.7)
Cardiac arrest - revived 1 (2.4)
Cardiac arrest - died 3(7.1)
Esophageal intubation 1 (2.4)
Dangerous agitation 1 (2.4)
Oral trauma 1 (2.4)
Aspiration of gastric content 1 (2.4)
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Figure 1: Number of attempts

[Figure 1]. Adjuncts to intubation were used in seven
(16.7%) patients. No patient needed surgical airway.

Discussion

Rate of intubation-related complications in our study
is higher (31%) as compared to a recent study, which has
reported complications in 19.3% of the intubations." This
can be attributed to a sample configuration as all the patients
in our study had underlying cancer. Sukys et al. reported a
very high rate of complications (80%), which is far higher
than ours." However, in that study, second-year pediatric
residents performed the majority of intubations (74%) as
opposed to our study, where in all the cases, there was
constant presence of two operators at head end, one third-
year anesthesia resident, and a 2 year post-M.D. fellow
during the procedure. Success rates of our first attempt
(78.6%) were better than or comparable to the reported rates
of other studies.*'** We do have an institutional protocol for
fiberoptic intubation; however, the fiberscope is not available
after the operating theaters were closed. We are, however, in
the process of acquiring a pediatric fiberscope for the ICU,
which will then be available in the ICU round-the-clock.

Our rates of cardiac arrest (9.5%) were quite high as
compared to other studies.>*¥ The high incidence of
cardiac arrest may have been due to the presence of shock
at the time of intubation. Of the four patients who had
cardiac arrest, only one could be revived. The remaining
three children were in shock and were on high doses of
vasopressors at the time of intubation. Of these three, one
also had pulmonary bleeding with refractory hypoxemia

before intubation. In a study by Schwartz et al., hypotension
was found to be a strong predictor of cardiac arrest and
mortality.™ In view of large number of complications,
we suggest that the residents should be trained using
simulator-based programs, particularly when the unit is
dealing with a large number of pediatric cancer patients.
The limitations of our study are that it is a single-center
study and includes a small number of patients.

We conclude that pediatric patients with underlying
cancer may have higher rate of complications during
intubation, and these appear to be more severe as
compared to general pediatric ICU patients.
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