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Abstract
Objective: To determine the immediate complications of a tracheal intubation to propose a preventive measure in the emergency
department and intensive care unit of Tambohobe-Fianarantsoa Teaching Hospital.

Materials and Methods: This was a prospective observational study. Patients with severe head injury who benefited from tracheal
intubation, were included in this study. Excel and IBM SPSS Statistics 20.0 were used for data processing. The Chi-square test was

used to investigate the existence of association between two qualitative variables. A difference was considered significant for a value
of p less than 0.05.

Results: We have collected 63 severe intubated brain trauma patients with an average age of 38.6 years divided into 51 men and
12 women. Mild sedation with a low-dose hypnotic was the most used anesthetic technique in 57 cases (90.5%). The complication

rate was 88.9%. The main complications were coughing after insertion of the probe into the trachea (n = 36, 57.1%). Light sedation
was significantly associated with bronchospasm, coughing, and reduced oxygen saturation (SPO2 < 95%). One case of irreversible
circulatory arrest was recorded (1.6%). In less than 24 hours, 7 patients (11.1%) had died. Arterial hypotension after intubation was
significantly related to patient mortality (p < 0.0001).

Conclusion: Mild sedation with a low dose of hypnotic curare-free and vigilant intubation were responsible for the occurrence of
complications such as coughing, bronchospasm and desaturation.
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Introduction
Performing tracheal intubation in emergency and intensive care units is more difficult compared to tracheal intubation in the operat-

ing room. In emergencies, the condition of intubation is not optimal. The intubation procedure is most often performed in the patient’s
bed in an unstable patient. In France, in 2006, a study reported a 28% complication rate of tracheal intubation in intensive care [1]. In
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Mali, one study reported a 37.5% emergency intubation complication [2]. As a result, the intubation of the severely traumatized head

patient should be performed according to the rapid sequence intubation protocol [3]. During our literature review, no study on intubation

outside the operating theater was conducted in Fianarantsoa. Thus, the present study aims to determine the immediate complications of
a tracheal intubation to propose a preventive measure.

Patients and Method

This was a prospective observational study carried out in the emergency and resuscitation department of the Tambohobe-Fianarant-

soa Teaching Hospital for a period of 18 months from January 2016 to June 2017. Patients with severe head injury who benefited from tra-

cheal intubation, were included in this study. Serious head trauma is a traumatized patient with a Glasgow score of 8 or less. Non-inclusion
criteria were tracheal intubation of a traumatic brain injury in circulatory arrest and in pediatric patients. The data was collected using
a survey card. The survey sheet was completed by department staff present during intubation. The following parameters were studied:
•

•
•
•
•
•
•
•
•
•
•
•
•
•
•

The quality of the operator (resuscitative anesthetist doctor, emergency physician, nurse anesthetist),

The difficulty of intubation (intubation requires more than two laryngoscopies for an experienced anesthetist),
The use of another practitioner,
The anesthetic protocol used,
Aspiration during intubation,

Immediate complications such as dental avulsion,
Traumatic wounds,
Bleeding;

Esophageal intubation;
Vomiting;

Coughing after intubation;

Reduced oxygen saturation (SPO2 < 95%);

Arterial low blood pressure;
Circulatory arrest;

The immediate death.

Data collection was done from the individual survey form. Data entry was done from the Excel software. The data was analyzed using

the IBM SPSS Statistics 20.0 software. The Chi-square test was used to investigate the existence of association between two qualitative
variables. A difference was considered significant for a value of p less than 0.05.

Results

During the 18-month study period, we collected 63 severe intubated brain trauma patients with an average age of 38.6 years divided

into 51 men and 12 women.

The majority of intubation was performed by nurse anesthetists in 49 cases (77.8%). The nurse anesthetist required the intervention

of a resuscitative anesthetist doctor in 8 cases (12.7%). Intubation was difficult in 15 cases (23.8%). The procedure for performing tracheal intubation is summarized in table 1. The operator used a vacuum in 17 cases (27%). None of the patients had rapid sequence induction. Mild sedation with a low-dose hypnotic was the most used anesthetic technique in 57 cases (90.5%). Thiopental was the most used

hypnotic for sedation (n = 36, 57.1%). Intubation was vigilant in 6 cases (9.5%). Complications observed during intubation are shown in
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table 2. At least one complication was found in 56 patients. The complication rate was 88.9%. The main complications were coughing after
insertion of the probe into the trachea (n = 36, 57.1%). Light sedation was significantly associated with bronchospasm, coughing, and

reduced oxygen saturation (SPO2 < 95%) (Table 2). One case of irreversible circulatory arrest was recorded (1.6%). In less than 24 hours,
7 patients (11.1%) had died. Arterial hypotension after intubation was significantly related to patient mortality (p < 0.0001).
Parameters

Number (n)

Frequency (%)

Nurse anesthesiologist

49

77.8

Emergency doctor

03

04.7

Operator
Anesthetist doctor

11

Pre-oxygenation

17.5

Facial mask

55

87.3

Light sedation

57

90.5

Fast sequence induction

00

00.0

Oxygen bezel

08

Anesthetic protocol used
Intubation vigil

12.7

06

Types of products used

09.5

Thiopental

36

57.1

Diazepam

05

07.9

25.4

16

Propofol

Aspiration

17

Intubation difficult

27.0

15

Use of another operator

23.8

8

12.7

Table 1: Procedure for Performing Tracheal Intubation.

Parameters

All patients n = 63

Patients under mild sedation n = 57

Number (n)

Number (n)

Frequency (%)

P-value

Reactive cough

36

30

83.3

0.026

Bronchospasm

13

07

53.8

0.0001

Bleeding

Arterial low blood pressure

16
14

14
13

87.5
92,9

0.639
0.731

Reduced oxygen saturation (SPO2 <95%)

12

06

50.0

0.0001

Dental avulsion

02

02

100

0.641

Esophageal intubation
Vomiting

Circulatory arrest

06

06

01

05
06

00

83.3
100

Table 2: Complication of intubation of severe traumatic brain injury.

00

0.531
0.403
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This study allowed us to determine complications related to tracheal intubation in severe traumatic brain injury. The main complica-

tions of tracheal intubation in this study were coughing, bleeding, and low blood pressure. Sedation was significantly related to coughing,
bronchospasm and desaturation. Hypotension after intubation was associated with mortality in less than 24 hours.

In our study, 77.8% of intubation was performed by a nurse anesthetist. This can be explained by the small number of the resuscitating

anesthetist doctor. During the study period, the CHU Tambohobe had only one resuscitating anesthetist doctor. The lack of Resuscitative
Anesthetist Physician is a common problem in Black Africa [4,5]. As a result, in Black Africa, anesthesia is mainly performed by specialized

nurses or senior technicians, very often without supervision by a doctor [6]. Studies have reported that it is not initial training but rather
training in the technique of intubation that is the determining factor in the success of the technique [7-9]. In our study, pre-oxygenation
was performed primarily by a face mask. Pre-oxygenation in positive pressure by non-invasive ventilation (NIV) decreases the rate of
desaturation during laryngoscopy [10].

In our study, mild sedation with a low dose hypnotic was the most used anesthetic technique (90.4%). The most used hypnotic agent

was thiopental. In Mali, in 2014, one study reported that emergency intubation was performed under sedation with diazepam in 97.5%
[2]. Jaber S., et al. in 2010 [11], recommends the combination of a fast acting hypnotic such as Etomidate or Ketalar and a fast sequence

induction curare for the intubation procedure in intensive care. In the USA, in 1999, a study showed the interest of a rapid sequence induction on the reduction of immediate complications during intubation in emergencies [12].

The complication rate found in our patients was 88.9%, which is very high compared to the literature. In France, in 2006 and in Mali,

in 2014, the complication rates were respectively 28% and 37.5% [1,2]. The immediate complications of intubation of severe traumatic

brain injury in our study could be explained by the intubation procedure. In other words, no rapid sequence induction was performed in
the severely traumatized skull intubated in our series. In our study, we found statistically significant associations between mild sedation

and onset of bronchospasm, coughing and reduced oxygen saturation (SPO2 < 95%). In fact, fast-sequence induction facilitates intubation
and significantly reduces the frequency of esophageal intubation, inhalation, trauma and intubation [12].

In our patients, the very high reaction cough could be explained by the technique of intubation without curare. Intubation with curare

suppresses coughing reactions and decreases the incidence of laryngeal lesions [13].

The incidence of esophageal intubation (9.5%) was high in our study compared to that of the literature. One study reported the inci-

dence of esophageal intubation of 5% [11].

In our study, all patients intubated vigilantly had bronchospasm. Walz JM., et al. [7], in 2007, pointed out that vigilant intubation causes

bronchospasm and increases intracranial pressure. This allows us to recommend the abandonment of vigilant intubation and the practice
of rapid sequence induction in severe brain injury to intubate.

The difficult intubation in our study was 23.8%. Jaber S., et al. [11], in 2006, reported a difficult intubation incidence in ICU of 12%.

The high incidence of difficult intubation in our study could be explained by the emergency intubation procedure without rapid sequenc-

ing. Li J., et al. [12], in 1999, demonstrated a significant decrease in the incidence of emergency intubation in the group of patients who
experienced rapid sequence induction compared to the group of patients without rapid sequence.

In our study, a case of irreversible circulatory arrest (1.6%) was observed immediately after tracheal intubation. Li J., et al. [12], in

1999 observed two cases of death (3%) after intubation in the group without fast sequence.
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The arterial hypotension found in our population after intubation was significantly related to patient mortality. The occurrence of arte-

rial hypotension could be explained by the sympathetic depressant effect of thiopental. The existence of arterial hypotension is directly
responsible for an increase in the mortality of severe traumatic brain injury patients [14].

Conclusion

This study allowed us to determine the complications of tracheal intubation of severe traumatic brain injury patients. Mild sedation

with a low dose of hypnotic curare-free and vigilant intubation were responsible for the occurrence of complications such as coughing,
bronchospasm and reduced oxygen saturation. The adoption of rapid sequence induction decreases the immediate complications of intu-

bation of severe head trauma.
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