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Background and Objective: In the emergency department (ED), airway management by emergency physicians is becoming
more common. The presented study described emergency intubation indications, methods, operator characteristics, success
rates, and adverse event rates.

Material and Method: Prospective observational study using data collection form was done in the ED of Thammasat
University Hospital from September 2012 to August 2015. Data were collected by each physician intubator at the time of each
intubation.

Results: The author recorded 1,393 encounters underwent intubation in ED. Intubation was ultimately successful in 99.43%.
Cardiac arrest (18.95%) and head injury (7.32%) were the most common indication for intubation in medical encounters and
trauma encounters, respectively. The overall success rates on the first attempt were 74.66% (95% confidence interval (Cl);
72.37-76.94%). Rapid sequence intubation (RSI) was used in 22.47% of all encounters, had success rates on the first attempt
of intubation higher than sedation without paralysis (79.55% vs. 66.09%, risk difference 15.93%, 95% CI for difference
[8.64-23.23%]; p<0.01). Senior physicians in emergency medicine had the highest rates of successful intubation on the first
attempt (81.94%, 95% ClI; 78.84-85.03%). The overall adverse event rates were 8.47%.

Conclusion: The presented study observed high overall intubation success rates in ED. RSI has the highest success rates in
the first attempt of intubation. Resident and staff in emergency medicine take major role in airway management. Training in
emergency medicine residency programs can improve airway management skill.
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In emergency departments, emergency airway
management by emergency physicians is becoming
more common. This specialty continues to grow yet
little is known about intubation practices, whereas most
of patients needed emergency airway management in
emergency department and were in critical situation.
Residents training in emergency medicine and
emergency medicine staffs take a major role in airway
management, including the use of rapid sequence
intubation (RSI), defined as intubation after rapid
induction and paralysis®2.

Many large multicenter studies outside
Thailand had reported information on emergency
airway management in emergency department®?,
Several previous small studies in Thailand had reported
intubation methods and success rates within single
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institution, but had some limitations on data describing
patients, techniques, providers and adverse events of
emergency airway management in emergency
department®9,

Our objectives were to describe emergency
intubation indications, methods used for intubation,
operator characteristics, success rates by method and
operator, and adverse events.

Material and Method
Study design and setting

This was prospective observational study.
The study took place in emergency department of
Thammasat Hospital, Pathumthani, Thailand.
Thammasat Hospital is a 600-bed university tertiary
care center. Emergency department has 60,000 patient
visits per year. The medical staffs were consisting of
emergency attending physicians, emergency medicine
residents, interns in general practices, and externs in
their last year of medical training from Thammasat
medical school. Only staffs worked in emergency
department were participating in intubation process.
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Patients were accessed and intubated according to their
indication. Each patient was counted into an intubation
encounter.

The Emergency Department of Thammasat
Hospital is a training center for emergency medicine
residency program, with a three-year training period.
There were interns and externs rotating in the emergency
department over a year. They were involved in the
intubation process under the supervision of a senior
emergency resident or emergency attending staff.

Study population and data collection

This study was approved by Human Research
Ethics Committee of Thammasat University (Faculty of
Medicine). Data were collected prospectively from first
September 2012 to 31 August 2015. The author included
all patients who presented to the emergency
department and underwent emergency tracheal
intubation. After each intubation, intubator completed
the data collecting form developed for this study. Data
included gender, age, weight, vital sign before start
intubation (blood pressure, pulse rate, respiratory rate
and oxygen saturation), Glasgow coma scale, duration
of procedure, main indication for intubation, initial
method of intubation, difficult airway indicator, operator
level of training, number of attempts, success or failure,
dosage and name of medication used, vital signs after
intubation and adverse events.

The present study was using protocol from
National Emergency Airway Registry (NEAR). We
describe each encounter by “method” and number of
“attempts”. We define a “method” as a single set of
medication or devices, such as rapid sequence
intubation with a Macintosh laryngoscope®. The
present study defined an “attempt” as a single effort
to place an airway. Each encounter could have one or
more methods and each method could have one or
more attempts.

The present study divided operator level of
training into three groups; (i) last year medical students
or an extern group, (ii) interns in general practice, first
year residents were in junior physician group, and (iii)
second year to third year residents and emergency
attending staff were in senior physician group.

Measurements

The present study reported information about
the distribution of (i) indication for intubation in
emergency department, divided all encounters into
medical encounter and trauma encounter, (ii) methods
used for initial intubating in medical encounter and
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trauma encounter, (iii) success rates for each method
according to type of encounters, (iv) first intubator
and success rates for the first attempt, and (v) adverse
event and rates.

Statistical analysis

The present study presented descriptive data
as frequencies and percentages for categorical variables
with 95% confidence intervals (95% CI), and mean
with standard deviation (SD) or median with
interquartile range (IQR) for continuous variable. All
analysis was performed with STATA software (version
12.0, StataCorp, College Station, TX).

Results

The present study included 1,393 encounters.
Table 1 shows patient characteristics and primary
indication for intubation. Most encounters were adult,
which 1,361 encounters (97.7%). The indications for
intubation were medical emergency in 1,213 encounters
(87.08%) and for trauma event in 180 encounters
(12.92%). Most of medical emergency were cardiac
arrest in 264 encounters (18.95%). The overall success
intubation rates were 99.43%; of which 74.66% of the
encounters were successful with the first attempt.

Table 2 shows method using in emergency
airway management for each encounter. Oral tracheal
intubation without any medication was used in 612
encounters (43.93%). Oral tracheal intubation with
induction agents or sedatives without neuromuscular
blockade, were used in 460 encounters (33.02%). Rapid
sequence intubation was used in 313 encounters
(22.47%).

For all encounters and methods (Table 3), 1,040
encounters (74.66%, 95% CI; 72.37-76.94%) were
successful on the first attempt of intubation procedure
and 1,347 encounters (96.7%, 95% ClI; 95.75-97.63%)
successful on <3 attempts. The success rates on the
first attempt of rapid sequence intubation method were
higher than sedation without paralysis method in all
encounters (79.55% vs. 66.09%, risk difference 15.93%,
95% CI for difference; [8.64-23.23%]; p<0.01). Based
on the indication for intubation, the success rates in <3
attempts were 97.03% (95% CI; 96.07-97.98%) for
medical encounters and 94.44% (95% Cl; 91.06-97.82%)
for trauma encounters. Including all method, intubation
was fully successful in 1,385 encounters (99.43%). As
to failed intubation, two encounters (0.14%) received
surgical cricothyrotomy for a rescue airway and six
encounters (0.43%) were successful with fiberoptic
assisted intubation.
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Table 1. Patients’ characteristics and principal indication
for intubation

Characteristic No. of % of
patients patients
(n =1,393)
Male 885 63.53
Age (year) mean (SD) 59.5 (21.1)
Adult
16-65 718 51.54
>65 643 46.16
Pediatric
<1 (infant) 10 0.72
1-15 22 1.58
Medical encounter
Cardiac arrest 264 18.95
Pneumonia 256 18.38
Altered mental status 159 11.41
Congestive heart failure 145 10.41
Stroke 106 7.61
Status epilepticus 67 4.81
Chronic obstructive 52 3.73
pulmonary disease
Shock 28 2.01
Coma 36 2.58
Asthma 18 1.29
Myocardial infarction 10 0.72
Pulmonary embolus 9 0.65
Gastrointestinal bleeding 14 1.01
Airway obstruction 16 1.15
Overdose 7 0.50
Anaphylaxis 1 0.07
Uncategorized encounters 25 1.80
Subtotal 1,213 87.08
Trauma encounter
Head injury 102 7.32
Traumatic arrest 39 2.80
Facial trauma 13 0.93
Traumatic shock 7 0.50
Burn/inhalation 4 0.29
General trauma 11 0.79
Trauma-combative 4 0.29
Subtotal 180 12.92
Duration (minute) median (IQR) 5 (2-7)
Glottis exposure grade
1 801 57.50
2 436 31.30
3 120 8.61
4 36 2.58
Need increase force 240 17.23
BURB 262 18.81
Cord closed 51 3.66
Sniff position 482 34.60
Cricoid pressure 346 24.84
Success rate
Overall 1,385 99.43
Success in 1% attempt 1,040 74.66
Success in <3 attempt 1,347 96.70
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Table 4 shows the first intubator depended
on operator level of training. The group of senior
physician (second year to third year residents and
attending physicians) showed the highest successful
on the first attempt rate in all encounters with 81.94%
(95% CI; 78.84-85.03%). The successful rates on
the first attempt in the junior physician group of all
encounters were 72.48% (95% CI; 68.5-76.46%).
However, externs for their first intubation had the lowest
rate of success on the first attempt with 63.96% (95%
Cl; 58.56-69.35%).

Table 5 lists intubation-associated adverse
events by type of encounter. The common adverse
event by all encounters included hypotension-required
intravenous fluid in 45 cases (3.23%). Major adverse
events, defined as cardiac arrest, hypotension and
pneumothorax, were identified in 67 cases (5.52%) with
medical encounters and in five cases (2.78%) with
trauma encounters.

Discussion

Successful emergency airway intubation is an
important practical management in emergency
department. This is observational study of emergency
department intubation. The present study presented
data describing 1,393 intubations in one emergency
department. The observation showed 52.84% of first
attempt were performed by emergency physicians or
residents, whereas 47.16% by general practitioners or
medical students under surveillance of emergency
physician staff. In the present study, the overall
success rate for airway managements were 99.43% of
all encounters. In the present study, the observed
success rates were consistent with the findings of other
studies“®19. Almost all encounters were with adults
with a relatively small number of pediatric intubations,
consistent with the findings of other studies in
Thailand®.

The present study revealed cardiac arrest and
head injury as the most common indication for
emergency intubation in medical and traumatic cases,
respectively. Considering that it is consistent with other
studies, there were differences in other indications for
intubation rates®*6%).

The author studied methods of emergency
airway management. Rapid sequence intubation (RSI)
as the first method chosen was successful on the first
attempt of intubation in 81.55% of medical encounters,
the highest rates than others method. This finding was
consistent with many studies*%112, Many guidelines
recommend using RSI as the initial intubation method
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Table 2. Methods of airway management

Method All encounters Medical encounters Trauma encounters
n (%) n (%) n (%)

Oral without medication 612 (43.93) 521 (42.95) 91 (50.56)

Sedation without paralysis 460 (33.02) 414 (34.13) 46 (25.56)

Rapid sequence intubation 313 (22.47) 271 (22.34) 42 (23.33)

Surgical cricothyrotomy 2(0.14) 2 (0.16) 0(0)

Fiberoptic assist 6 (0.43) 5(0.41) 1 (0.56)

Total 1,393 (100) 1,213 (100) 180 (100)

Table 3. Succession for methods of intubation

Method All encounters Medical encounters Trauma encounters

Successfulon  Successful in

Successfulon  Successful in - Successful on Successful in

1t attempt <3 attempts 1% attempt <3 attempts 1% attempt <3 attempts

n (%) n (%) n (%) n (%) n (%) n (%)
Oral without medication 487 (79.58) 598 (97.71) 417 (80.04) 512 (98.27) 70 (76.92) 86 (94.51)
Sedation without paralysis 304 (66.09) 438 (95.22) 276 (66.67) 394 (95.17) 28(60.87) 44 (95.65)
Rapid sequence intubation 249 (79.55) 309 (98.72) 221 (81.55) 269 (99.26) 28 (66.67) 40 (95.24)
Surgical cricothyrotomy 0 2 (100) 0 2 (100) 0 0
Total 1,040 (74.66) 1,347 (96.7) 914 (75.35) 1,177 (97.03) 126 (70) 170 (94.44)
Table 4. Succession for first intubator
First intubator No. of patients Successful on 1 attempt n (%)

n (%)
All encounters ~ Medical encounters ~ Trauma encounters

Extern 308 (22.11) 197 (63.96) 190 (64.85) 7 (46.67)
General practitioner 349 (25.05) 246 (70.51) 209 (70.46) 37 (64.8)
1st-year resident 138 (9.91) 107 (77.54) 91 (76.47) 16 (84.21)
2nd-year resident 331 (23.76) 272 (82.18) 241 (84.27) 31 (68.89)
3rd-year resident 230 (16.51) 187 (81.30) 159 (83.25) 28 (71.79)
Attending staff 37 (2.66) 31 (83.78) 24 (88.89) 7(70)
Total 1,393 (100) 1,040 (74.66) 914 (75.35) 126 (70)

in patients who do not have contraindications@*319),
The present study explored each group of
intubator. Success on the first attempt of intubation
rates depended on number of years after graduation.
These findings were to be expected, given the increase
in experience gained which helped with improvement
during resident training®. There was no further
improvement in success by the first intubator, and
even a slight decline from second year residents to
attending staff. These findings support the airway skill
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of residents in emergency medicine who are mature
by the second year of training. However, early year
residents in training were more likely to be allowed
attempts on the anticipated easy airway cases. Thus,
the third year resident and attending staff may be
handling a select group of only the most difficult airway
cases.

Limitation
The present study had several limitations.
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Table 5. Adverse events by encounter type

Adverse event Eventsin all Events in medical Events trauma
methods encounters encounters
n (%) n (%) n (%)
Hypotension-required IV fluid 45 (3.23) 44 (3.63) 1 (0.56)
Cardiac arrest 26 (1.87) 22 (1.81) 4(2.22)
Esophageal intubation 17 (1.22) 9 (0.74) 8 (4.44)
Dental trauma 12 (0.86) 8 (0.66) 4 (2.22)
Direct airway injury 6 (0.43) 5(0.41) 1 (0.56)
Main stem intubation 5 (0.36) 4(0.33) 1(0.56)
Laryngospasm 1(0.07) 1(0.08) 0
Pneumothorax 1(0.07) 1(0.08) 0
Total 118 (8.47) 99 (8.16) 19 (10.56)

First, the participated emergency department was
the site of emergency medicine residency training
programs; therefore, these results may not represent
emergency airway management practices in non-
academic hospitals due to possible variation in
practices. These results may not be generalizable to
community emergency departments.

Second, passive surveillance has intrinsic
limitations; an under-estimation of the rate of failed
intubations is thus possible. Self-reporting immediately
after intubation can result in incomplete reporting of
adverse events®®, This study was not designed to
measure patients’ outcome after emergency airway
management in emergency department. A more accurate
analysis of adverse events and outcome requires follow-
up of the patients.

Conclusion

The present study observed high overall
intubation success rates but a low rate of serious adverse
events in the emergency department. The RSI method
has the highest success rates in the first attempt of
intubation. However, still under used. Resident and
staff in emergency medicine take a major role in
emergency airway management. Training in emergency
medicine residency programs can improve airway
management skill.

What is already known on this topic?

In emergency departments, emergency airway
management by emergency physicians is becoming
more common. This specialty continues to grow yet
little is known about intubation practices. Several
previous small studies in Thailand had reported
intubation methods and success rates within single
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institution, but had limitation on data describe patients,
techniques, providers and adverse events of
emergency airway management in emergency
department.

What this study adds?

There were high overall emergency intubation
success rates and a low rate of serious adverse event
in emergency department. The RSI method has the
highest success rates in the first attempt of intubation.
However, still under used. Pre- and post-intubation
review may increase its future use. Training in
emergency medicine residency programs can improve
airway management skill.
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