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Background: Rapid Sequence Intubation (RSI) in emergency departments (EDs) is recognized as a corner-
stone of emergency airway management in developed countries. In Thailand, emergency medicine is a new
specialty and RSI is a novel method for patients in EDs. The observation of RSI and two former methods in EDs
were carried out to assess whether RSI was more successful and had lower immediate complication in Thai
patients or not.
Material and Method: The authors performed a retrospective study. The emergency airway management
records were reviewed and analyzed for the primary outcome. The primary outcome included the overall
success rate, the success rate within 1 attempt, the success rate within 2 attempts, and the overall immediate
complication rates for orotracheal intubations.
Results: Seventy-eight patients were included in the present study. The overall success rate, the success rate
within 1 attempt and the success rate within 2 attempts of the RSI group were statistically significantly higher
and the overall immediate complication rate of RSI group was statistically significantly lower than awake
and sedation-only intubation groups. No incidence of severe arrhythmia, cricothyroidotomy, and cardiac
arrest during the intubation were found.
Conclusion: RSI in EDs was more successful in selected patients compared to the two former methods in
emergency airway management in Thai patients. The clinical outcome especially that resulted from the
complication needs further study.
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Emergency airway management is an impor-
tant life saving procedure and one of the mandatory
competency skills of emergency physicians (EPs).
Effective airway control, increased safety, and
decreased complication of intubations are the main

concern. Rapid Sequence Intubation (RSI) is recognized
as a cornerstone of emergency airway management(1),
especially in developed countries. In the United States,
RSI is performed routinely by EPs practicing in large
hospitals and in prehospital care for trauma patients
in some centers(2).

EPs in the United Kingdom perform RSI in
increasing number as well(3,4). In Asia, emergency
medicine is a new specialty in most countries, hence
the reports of RSI use in emergency departments (EDs)
are limited(5-7).
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In Thailand, physicians in EDs mostly use
awake and sedation-only methods for emergency
intubation. Emergency medicine residency training
has been established for only 5 years and RSI is a
novel practice in EDs. Therefore, there is not yet any
study comparing RSI to the former methods: awake
and sedation-only intubation in Thai patients.

The objective of the present study was to
observe and compare the success rate, the immediate
complication rate and the adverse outcome of RSI
with two former methods in EDs so as to assess
whether RSI might be more successful and have lower
immediate complications in Thai patients or not.

Material and Method
Study design

The authors performed a retrospective
study to compare RSI with awake and sedation-only
intubation. Sample size analysis predicted that 48
patients would be required to demonstrate the
difference with a power of 80% (α = 0.05, d = 0.02 and
intubation prevalence = 0.005). Based on the medical
school and residency training setting, the first intubator
is usually the last year medical student or the first
year emergency medicine residents in each shift of the
duty supervised by an emergency medicine attending
staff. All last year medical students and emergency
medicine residents who worked in ED were passed the
emergency airway management training (including
RSI training for residents only). The emergency
medicine residents were trained how to complete the
emergency airway management record form. The
senior resident or the attending staff would decide
and choose the method of intubations by themselves.
If the first attempt failed, the senior intubator would do
it. The emergency airway management records in ED
were analyzed.

The primary outcome included the overall
success rate, the success rate within 1 attempt, the
success rate within 2 attempts, and the overall immediate
complication rates for orotracheal intubations, for
example: emesis, oropharyngeal trauma/ bleeding, new
arrhythmia, delayed or prolonged intubation, and
probably morbid change of vital signs.

The present study was approved by the
Institutional Ethic Committee Board of Ramathibodi
Hospital, Faculty of Medicine, Mahidol University.

Study setting and population
The setting of the present study was in a

tertiary teaching hospital emergency department with

an annual ED patient volume about 70,000 patients a
year.

The inclusion criteria were patients older
than 15 years old and needed orotracheal intubation
in ED.

The exclusion criteria were patients who were
completely unresponsive or near dead patients or
patients who had the anatomic structures that were
difficult to mask ventilate and intubate (e.g., distorted
maxillofacial anatomy).

Study protocol
All patients who needed intubation were put

on blood pressure, heart rate, respiratory rate, and
oxygen saturation monitoring and followed the
emergency airway management standard protocols set
for every intubation method. RSI protocol combined
administration of a pretreatment agent, an induction
agent, and a neuromuscular blocking agent after
preoxygenation. Awake protocol did not use any drugs
to facilitate tracheal intubation. Sedation-only protocol
used only a sedative drug to facilitate tracheal intuba-
tion. The emergency airway management record form
contained the data about the patient’ s name, hospital
number, evaluation prior to intubation (such as difficult
anatomy), choice and indication of airway management,
diag-nosis, presentation, medication, intubation and
postintubation management (which included number
and detail of attempts, technique, intubator’s detail,
supervisor’s detail, tube placement confirmation
method and time when confirmed tube and cuff
inflated), alternative airway management, unanticipated
event or complication and comment.

The senior resident or the attending staff
supervised the recording of the data according to their
decision in each item of records. A single intubation
attempt was defined as one act to try to view the vocal
cord using the direct laryngoscope and failed if the
endotracheal tube did not pass through the vocal cord.

The authors reviewed the complete records
from May 2007 to January 2008 and analyzed for the
primary outcome.

Data analysis
 All complete emergency airway management

records were analyzed by using Pearson Chi-square
(χ2) or Fisher’s exact test for categorical data and
one-way ANOVA for continuous data.

Mean and SD were used to describe
continuous data, and frequency and percentage
were used for categorical data.
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Results
Seventy-eight patients were included in the

present study (Table 1). The baseline characteristics
for patients in each group were not statistically
different (Table 2).

The most common diagnosis and indication
for intubations were acute cerebrovascular disease
and respiratory failure. The pretreatment drug, the
induction drug and the neuromuscular blocking
agent mostly used were Fentanyl (25/37) with the dose
of 0.5-1mcg/kg and Etomidate (17/37) with the dose of
0.2-0.3 mg/kg and Succinylcholine (35/37) with the
dose of 1-1.5 mg/kg, respectively. The overall success
rate, the success rate within 1 attempt and the success
rate within 2 attempts of the RSI group were statistically
significantly higher than awake and sedation-only
intubation groups (Table 3).

The overall immediate complication rate of all
groups in the present study was 35.9% (27/78) and
each patient could have more than one complication.
The overall immediate complication rate of RSI group
was statistically significantly lower than awake and
sedation-only intubation groups (Table 4). When the
authors performed the subgroup analysis for each
complication recorded in the emergency airway
management records, it was found that emesis,
prolonged intubation, dental, or oropharyngeal
trauma and esophageal intubations in RSI group were
statistically significantly lower than those in the
other two groups. The authors found two immediate
hypotension (defined by systolic blood pressure < 90

mmHg or decreasing > 20%) and one new arrhythmia
complication (Bigeminy Premature Ventricular Cardiac
Activity) recorded only in the RSI group, however
these complications had no statistically significance.
In the present study, no incidence of severe arrhythmia,
cricothyroidotomy and cardiac arrest during the
intubation were found.

Discussion
According to previous studies describing

RSI use in EDs, higher success rates with lower
compli-cation/failure rates were reported by the RSI
than by other methods(8-18).

In Asia, RSI use was reported in EDs in
Singapore(5) and Hong Kong(6,7). However, there is no

Characteristics  Total  Number (%)
number

Sex     78
Male 43 (55.13)
Female 35 (44.87)

Age (year); mean (SD)     78 63.41 (17.83)
Preexisting conditions     78

Yes 63 (80.77)
No 15 (19.23)

Signs and symptoms at presentation    78
Non trauma 74 (94.87)
Trauma   4 (5.13)

Table 1. Demographic data of 78 patients

Characteristic   RSI group, Awake group, Sedation-only p-value
      n (%)        n (%)  group, n (%)

Total 37 (47.44) 20 (25.64) 21 (26.92)
Sex 0.459

Male 19 (51.35) 10 (50) 14 (66.67)
Female 18 (48.65) 10 (50)   7 (33.33)

Age (year); mean (SD) 61.56 (17.97) 65.45 (19.27) 64.71 (16.66) 0.688
Preexisting condition 0.566

Yes 29 (78.38) 18 (90) 16 (76.19)
No   8 (21.62)   2 (10)   5 (23.81)

Signs and symptoms at presentation 0.181
Trauma   4  (10.81)   0 (0)   0 (0)
Non trauma 33 (89.19) 20 (100) 21 (100)

The intubator 0.195
Last year medical student   1 (2.7)   3 (15)   1 (4.76)
Resident 36 (97.3) 17 (85) 20 (95.24)

Table 2. Demographic and clinical data of the patients in each group
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Number of attempts (time) RSI group, Awake group, Sedation-only p-value
    n (%)       n (%)  group, n (%)

1 35 (94.59)       7 (35)    13 (61.9) <0.01*
2   2 (5.41)       8 (40)      5 (23.8)   0.002**
3   0 (0)       4 (20)      1 (4.8)
4   0 (0)       1 (5)      2 (9.5)
Total 37 (100)     20 (100)    21 (100) <0.01***

Table 3. The success rate of intubation: the overall success rate, the success rate within 2 attempts and the success rate
within 1 attempt

* The success rate within 1 attempt
** The success rate within 2 attempts
*** The overall success rate

The complication RSI group, Awake group, Sedation-only p-value
    n (%)       n (%) group, n (%)

The overall complication <0.01
Yes   4 (10.81)     13 (65)    11 (52.38)
No 33 (89.19)       7 (35)    10 (47.62)

Emesis   0.001
Yes   0 (0)       5 (25)      5 (23.81)
No 37 (100)     15 (25)    16 (76.19)

Prolonged Intubation   0.012
Yes   0 (0)       4 (20)      2 (9.52)
No 37 (100)     16 (80)    19 (90.48)

Oropharyngeal/ Dental trauma <0.01
Yes   0 (0)       6 (30)      5 (23.81)
No 37 (100)     14 (70)    16 (76.19)

Esophageal Intubation   0.002
Yes   1 (2.7)       7 (35)      3 (14.29)
No 36 (97.3)     13 (65)    18 (85.71)

Other complications   0.437
Yes   3 (8.1)       0 (0)      0 (0)
No 34 (91.9)     20 (100)    20 (100)

Table 4. The overall complication rate of intubation and the subgroup analysis

report about comparison between RSI and other
former methods (awake and sedation-only intubations)
which can help confirming the benefit of RSI in Asian
emergency patients. The result of the present study
showed that RSI had the statistically significantly higher
overall success rate, success rate within 1 attempt and
success rate within 2 attempts than awake and sedation-
only groups. RSI also had the statistically significantly
lower immediate complication rate including both overall
complication and each subgroup complication than
the other groups. These results were similar to other
published studies from the developed countries in

which RSI was shown to be superior to other methods
for higher success rate and lower complication rate.

For the overall immediate complication of all
groups, the result of the present study was higher than
that of other studies(8,10,11). The difference from other
studies could partly be explained by the inclusion
criteria of one study included the patients represented
end-stage pre or fully arrested(8), thus they might be
easily intubated and have less complication. Moreover,
some studies were conducted in patients mostly
intubated by the RSI method(10,11) who could have
fewer complications.
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Limitations
The present study may be limited by the small

number of total patients and trauma patients. The
present study did not study about the hemodynamic
change during the intubation among these three
methods and the clinical outcome of the patients. The
present study did not study the delayed complication
from intubations such as pulmonary aspiration and
the patients who were predicted to need the difficult
airway management either. Thus, further studies in
trauma patients, about the hemodynamic change
during the intubation and about the clinical outcome
are needed.

Conclusion
RSI method in EDs had the statistically

significantly higher success rate, lower immediate
complication rate than awake and sedation-only
methods in Thai patients. Thus, RSI in EDs can be
acceptably used as alternative emergency airway
management method in Thai and perhaps in Asian
patients.
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การศึกษาสังเกตการใส่ท่อหลอดลมคอแบบรวดเร็ว การใส่ท่อหลอดลมคอโดยไม่ใช้ยา และ

การใส่ท่อหลอดลมคอแบบใช้ยานอนหลับอย่างเดียวท่ีห้องฉุกเฉินในผู้ป่วยไทย

สาทริยา  ตระกูลศรีชัย, เพชรา  สุนทรฐิติ, พรรณอร  เฉลิมดำริชัย, อิศเรศ  พละเสถยีร, ศศิวิมล  รัตนศิริ,

พรทิพย์  ฉัตรชัยพันธ์, สันต์  หัตถีรัตน์

ภูมิหลัง: การใส่ท่อหลอดลมคอแบบรวดเร็วที่ห้องฉุกเฉินถือเป็นวิธีหลักในการจัดการดูแลการช่วยหายใจในประเทศ

ที่พัฒนาหลายประเทศ ในประเทศไทยเวชศาสตร์ฉุกเฉินเป็นสาขาใหม่และวิธีนี้ยังเป็นวิธีใหม่สำหรับผู้ป่วยห้องฉุกเฉิน

การศึกษานี้จึงได้สังเกตการใส่ท่อหลอดลมคอแบบรวดเร็วที่ห้องฉุกเฉินว่าจะมีผลสำเร็จสูงกว่าและมีภาวะแทรกซ้อน

ทันทีน้อยกว่าหรือไม่เมื่อเทียบกับ 2 วิธีเดิมในผู้ป่วยไทย

วัสดุและวิธีการ: เป็นการศึกษาย้อนหลัง โดยศึกษาจากแบบบันทึกการจัดการดูแลการช่วยหายใจในผู้ป่วยห้องฉุกเฉิน

โดยศึกษาผลการศึกษาหลัก คือ อัตราความสำเร็จในการใส่ท่อหลอดลมคอโดยรวม อัตราความสำเร็จในการใส่

ท่อหลอดลมคอครั้งแรก อัตราความสำเร็จในการใส่ท่อหลอดลมคอภายใน 2 ครั้งแรก และอัตราการเกิดภาวะ

แทรกซ้อนทันทีโดยรวม

ผลการศึกษา: มีผู้ป่วยทั้งหมด 78 คน พบว่าอัตราความสำเร็จในการใส่ท่อหลอดลมคอโดยรวม อัตราความสำเร็จ

ในการใส่ท่อหลอดลมคอครั้งแรก อัตราความสำเร็จในการใส่ท่อหลอดลมคอภายใน 2 ครั้งแรกในกลุ่มการใส่

ท่อหลอดลมคอแบบรวดเร็วสูงกว่าในกลุ่มไม่ใช้ยาและแบบใช้ยานอนหลับอย่างเดียวอย่างมีนัยสำคัญ และอัตรา

การเกิดภาวะแทรกซ้อนทันทีโดยรวมต่ำกว่าในกลุ่มไม่ใช้ยาและแบบใช้ยานอนหลับอย่างเดียวอย่างมีนัยสำคัญ

การศึกษานี้ไม่พบอุบัติการณ์ของหัวใจเต้นผิดจังหวะรุนแรง การเจาะคอ และหัวใจหยุดเต้น

สรุป: ในผู้ป่วยไทยที่มีลักษณะเหมาะสม การใส่ท่อหลอดลมคอแบบรวดเร็วที่ห้องฉุกเฉินมีอัตราความสำเร็จสูงกว่า

2 วิธีเดิม และผลทางคลินิกจากภาวะแทรกซ้อนที่สำคัญควรได้รับการศึกษาต่อไป


