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BACKGROUND: Rapid sequence induction and intubation (RSII) is a medical procedure 

involving a prompt induction of general anesthesia by using cricoid pressure that prevents 

regurgitation of gastric contents. The factors affecting RSII are prophylaxis for aspiration, 

preoxygenation, drug and equipment preparation for RSII, ventilation after induction till intubation 

and patient condition. We sometimes saw diffi culties with the practice of this technique in our hospital 

operation theatres. The aim of this study was to assess the techniques of rapid sequence induction 

and intubation.

METHODS: Hospital based observational study was conducted with a standardized checklist. 

All patients who were operated upon under general anesthesia during the study period were included. 

The techniques of RSII were observed during the induction of anesthesia by trained anesthetists.

RESULTS: Altogether 140 patients were included in this study with a response rate of 95.2%. 

Prophylaxis was not given to 130 patients (92.2%), and appropriate drugs were not used for RSII in 

73 patients (52.1%), equipments for diffi cult intubation in 21 (15%), suction machines with catheter 

not connected and turned on in 122 (87.1%), ventilation for patients after induction and before 

intubation in 41 (29.3%), cricoid pressure released before cuff inflation in 12 (12.1%), and difficult 

intubation in 8 (5.7%), respectively. RSII with cricoid pressure was applied appropriately in 94 (67.1%) 

patients, but cricoid pressure was not used in 46 (32.9%) patients.

CONCLUSIONS: The techniques of rapid sequence induction and intubation was low. Training 

should be given for anesthetists about the techniques of RSII.
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INTRODUCTION
Airway control is the initial priority in the management 

of emergency and elective patients with the risk of 

pulmonary aspiration.
[1]

 Rapid sequence induction 

and intubation (RSII) is preferred in emergency 

department because it results in rapid unconsciousness 

and neuromuscular blockage paralysis.
[2]

 Before rapid 

sequence induction, a clinician or anesthetist must ensure a 

successful intubation following the assessment of airway.
[3]

Manual ventilation before tracheal intubation was 

avoided to prevent gastric distension. Cricoid pressure 

is most debatable in its effectiveness in preventing 

pulmonary aspiration.
[4]

 It is used by 10 N force before 

induction and by 20–30 N after induction of anesthesia.
[5]

 

RSII should be approached cautiously in patients with the 

diffi cult airway.
[6]

In the USA study, about 93% of 610 patients were 

intubated, but RSII was used with cricoid pressure in 

84%.
[7]

 Other studies from the emergency departments 

of the USA, Canada and Singapore showed that of 7 712 
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patients who had emergency intubation, 49% underwent 

RSII.
[8]

A study from Ottowan University Hospital, Canada 

showed that in a total of 184 clinical trials, of which 

163 were randomized control trials, 52 were evaluated 

by cricoid pressure. The outcomes showed that the 

prevention of aspiration and mortality could not be 

evaluated from the trials because the components of 

rapid sequence induction were uncertained.
[9]

The rate of aspiration was found to be increased 

from 1.9% with one attempt to 22% with three or more 

attempts during intubation.
[10]

 Over the past decades, 

the practice of rapid sequence induction was evolved 

with newer drugs and equipments, but the practice was 

different from country to country and from anesthetist to 

anesthetist.
[11]

A French study
[12]

 showed that aspiration in 1 of 7 400 

cases caused 1 death of 33 000 anesthetics. The authors 

of this study concluded that rapid sequence induction was 

employed to minimize this risk. Morgan and colleagues
[13]

 

reported the results after the use of the best induction 

agent in the absence of neuromuscular blocking agents. 

Studies on the efficacy of cricoids pressure showed 

success in preventing regurgitation.
[14]

Many emergency and elective patients with a high 

risk of pulmonary aspiration were operated upon under 

anesthesia in our hospital. We found occasionally diffi culty 

in application of this technique. This study aimed to assess 

the techniques of rapid sequence induction and intubation, 

and factors affecting this technique.

METHODS 
Patients

An observational study was conducted from April 

21 to May 21, 2013 in our hospital. The study subjects 

included emergency and elective adult or pediatric 

patients with a risk of aspiration who were operated on 

under general anesthesia with rapid sequence induction 

and intubation during the study period.

Patients with a risk of aspiration who were subjected 

to surgery for fracture of the cervical spine, those with 

anticipated difficulty in intubation, and those who were 

operated on under regional anesthesia and sedation were 

excluded.

Age, sex, mallampati score, ASA status, preoperative 

respiratory disease, and preoperative oxygen desaturation 

of the patients and experience of qualified anesthetists 

were recorded.

Also recorded were prophylaxis for aspiration, types 

of surgery, suction machines with a catheter ready for 

use, equipments for difficult intubation, presence of 

assistant, professional status of assistant, cricoid pressure 

applied or not, types of drugs used for induction and 

relaxation, preoxygenation, ventilation after induction 

till intubation with the cuff being infl ated, laryngoscopic 

attempts, patient position, difficult intubation, and 

complications during intubation.

 Operation

Rapid sequence induction and intubation
The technique that is carried out by a practicing 

anesthetist includes preoxygenation, rapid use of 

predetermined induction and paralytic drugs, concurrent 

application of cricoid pressure, avoidance of bag and 

mask ventilation, and direct laryngoscopy followed by a 

tracheal intubation accompanied with a suction machine 

with a suction catheter for ready use. Cricoid pressure 

was applied till the endotracheal tube cuff was infl ated.

When the assistance identifi ed the anatomic landmark 

for cricoid pressure before induction, and the applied 

cricoid pressure after loss of consciousness or the 

anatomic landmark was identified after induction and 

cricoid pressure was applied after loss of consciousness or 

application of both anatomic landmark identifi cation and 

cricoid pressure after induction and loss of consciousness.

Cricoid pressure and RSII technique
If anatomic landmark is identified before induction 

of anesthesia, 10 N can be applied and continues with 

20–30 N after induction till the endotracheal tube cuff is 

being infl ated.

Since RSII is a critical and life-saving technique, it 

should be used for every patient with a risk of aspiration 

unless there is a special consideration. Drugs must be as 

much as possible with rapid onset and offset induction 

anesthetic drugs and muscle relaxants though it may 

be affected by the available facilities. All consecutive 

emergency and elective adult and pediatric patients with 

a risk of aspiration, who were operated on under general 

anesthesia with rapid sequence induction and intubation 

during the study period in our hospital, were included.

Data collection and analysis
An English version of standardized checklist was 

used for data collection, and patients' charts were 

reviewed. Two trained anesthetists were involved in 

data collection. Data collectors were trained, and pre-

test was done. The data collectors were supervised by 

investigators.
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Data analysis
Windows version 20.0 software was used for data 

analysis. Descriptive statistics were presented in Tables.

Ethical consideration
Ethical approval was obtained from the institutional 

ethical review committee. Both participating patients 

and qualified anesthetists were blinded to the study. 

Confidentiality was ensured by using the anonymous 

checklist and keeping the checklist locked.

RESULTS
Altogether 147 patients were operated on during 

the study. Seven patients were excluded from the study 

because 5 patients had no data collected and 2 patients 

had incomplete data.

A total of 140 patients were included in this study 

with a response rate of 95.2%. In these patients, 72 

(51.4%) were male and 68 (48.6%) female. The age of 

19 (13.3%) patients ranged from 1 to 12 years, 6 (9.2%) 

from 12 to 18 years, 87 (61.1%) from 19 to 50 years, and 

28 (19.7%) was >50 years, respectively.

Fifty-eight (41.4%) of the procedures were done by 

anesthetists with 1–2 years of experience, 58 (41.4%) by 

those with 3–5 years of experience, 13 (9.3%) by those with 

less than 1 year of experience and 11 (7.9%) by those with 

more than 5 years of experience, respectively (Table 1).

The majority (118, 84.3%) of procedures were 

emergency procedures. Most patients (130, 92.2%) 

were not given prophylactic drugs as a pretreatment for 

pulmonary aspiration. Seven patients (5%) were given 

methoclopromide, 2 (1.4%) cimetidine, and 1 (0.7%) 

methoclopromide and cimetidine, respectively. Seven 

(5%) patients were given prophylactic drugs before 30 

minutes and 3 (2.1%) in less than 30 minutes before surgery. 

Appropriate drugs for RSI were not prepared for 73 (52.1%) 

patients. Most of the intubations (126, 90%) were performed 

in supine position and 14 (10%) in head up position.

Monitors used during the procedure were 3 lead 

ECG, pulseoximetry, and non-invasive blood pressure 

apparatus. All patients (140, 100%) were pre-oxygenated 

with 100% of oxygen before induction of anesthesia.

Suction machine with a catheter was used in 111 

(79.3%) patients before induction of anesthesia, and in 

122 (87.1%) patients the catheter was not connected and 

turned on during induction of anesthesia. Anesthetists 

had assistants for 138 (98.6%) patients. Cricoids 

pressure was used in 41 (29.3%) of the procedures by 

4
th
 year anesthesia students, in 37 (26.4%) by qualified 

Factors Frequency Percent

Sex 

Male   72   51.4
Female   68   48.6

Age (yr)
1–12   19   13.3
13–18     6     9.2
19–50   87   61.1
>50   28   19.7

OPV status
OPV1 111   79.3%
OPV2   21   15%
OPV3     8     5.7%
OPV4     0     0%

ASA status
ASA1 114   81.4%
ASA2     8     5.7%
ASA3     7     5%
ASA4   11     7.8%

Documented preoperative respiratory
  disease

Yes     0     0%
No 100 100%

Documented preoperative oxygen
  desaturation

Yes     0     0%
No 100 100%

The year of experience of anesthetists
  who handled patients

Patients handled

<1 yr   13     9.3
  1–2 yr   58   41.4
  3–5 yr   58   41.4

>5 yr   11     7.9

Table 1. Socio-demographic characteristics of the respondents, 2013 

(n=140)

OPV: oropharyngeal visualization.

anesthetists, in 13 (9.3%) by 3
rd
 year anesthesia students, 

and in 3 (2.1%) by others.

Equipments for difficult intubation were prepared 

for 109 (77.9%) patients. One hundred and thirty-two 

(94.3%) patients were intubated without the use of 

difficult airway equipments. Of these, 85 (60.7%), 30 

(21.4%) and 17 (12.1%) patients were intubated after 

fi rst, second and third laryngoscopy attempts respectively. 

Ten patients among those who intubated after the second 

laryngoscopy attempt developed moderate hypoxia 

(<90%), whereas 6 (4.3%) patients who were intubated 

after the third laryngoscopy attempt developed severe 

hypoxia (<85%) during RSII. Six of ten (4.3%) patients 

who developed moderate hypoxia were American Society 

of Anesthesiologists class three (ASA3), whereas three 

(2.1%) patients among those who developed severe 

hypoxia were ASA4. Difficult intubation happened in 

8 patients where 6 (4.3%) patients were intubated with 

stylet and 2 (1.4%) patients using bougie. Of those 

patients with diffi cult intubation, 1 (1.4%), 3 (2.1%) and 

4 (2.8%) patients had mallampati score (OPV) OPV1, 

OPV2 and OPV3, respectively. There were no other 

immediate complications during RSII other than hypoxia 
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and diffi cult intubation (Table 2).

The anesthetists did not get any updating training 

about the techniques of rapid sequence induction 

and intubation after graduation except during the 

undergraduate and postgraduate courses irrespective of 

the contents and the suffi ciency of the training provided.

The years of experiences of anesthetists markedly 

affected the anesthetists' techniques about rapid sequence 

induction and intubation in our hospital. Equipments 

for difficult intubation were prepared for 5 (3.6%), 11 

(7.9%), 32 (22.9%) and 61 (43.6%) patients by the 

anesthetist with the years of experiences of less than 

1 year,1–2 years, 3–5 years, and more than 5 years, 

respectively. On the other hand, cricoid pressure was not 

applied at all during RSII for 19 (13.6%), 12 (8.6%), 9 

(6.4%), and 6 (4.3%) patients by the anesthetist with the 

years of experiences of less than 1 year, 1–2 years, 3–5 

years and more than 5 years, respectively (Table 3).

DISCUSSION
The induction of general anesthesia in patients with 

risk of aspiration can result in regurgitation of gastric 

content and pulmonary aspiration. The role of rapid 

sequence induction and intubation is to minimize the time 

interval between the loss of the airway protection refl exes 

and intubation with an endotracheal tube. Although RSII 

has possible complications such as hypoxia, bradycardia, 

precipitating an emergent airway, and various steps 

have been suggested, it remains the standard of care in 

emergency airway management for patients with a risk 

of aspiration, who would be operated on under general 

anesthesia with endotracheal intubation.

In this study, the raid sequence induction and 

intubation technique with cricoid pressure application 

was used in 94 (67.1%) patients. This finding was not 

similar to a study conducted in the USA where the use 

of RSII technique was 84%.
[9]

 This discrepancy could be 

due to a difference in study design and training methods 

on techniques of RSII for anesthetists and physicians.

In our study, prophylaxis was not given for 130 

(92.2%) patients, appropriate drugs were not prepared 

for RSII for 73 (52.1%) patients, equipments for diffi cult 

intubation were not prepared for 21 (15%) patients, 

suction machine with a suction catheter was not connected 

and turned on during the induction of anesthesia for 122 

(87.1%) patients and cricoid pressure released before cuff 

Factors Frequency Percent 

Type of surgery

Emergency 118 84.3
Elective   22 15.7

Suction with a catheter prepared
Yes 111 79.3
No   29 20.7

Suction with a catheter
  connected and turned on

Yes   18 12.9
No 122 87.1

Anesthetist ventilates the patient after
  induction and before intubation

Yes   41 29.3
No   99 70.7

Cricoids pressure applied
Yes   94 67.1
No   46 32.9

Time of cricoids pressure applied 
Before induction   17 12.1

After induction but before loss of
  consciousness

  43 30.7

After induction and loss of consciousness  34 24.3
Time of cricoids pressure released 

Before cuff infl ation   12   8.6
After cuff infl ation   82 58.6

Type of induction drug
Ketamine, halothane & sux     1   0.7
Ketamine & sux 101 72.1
Propofol & sux     3   2.1

Thiopentone & sux   35 24.9

Table 2. Factors related to anesthesia and surgery, 2013 (n=140)

Factors

The effects of the years of experiences of anesthetists
  on the techniques of RSII

< 1 year 1–2 years 3–5 years >5 years

No prophylaxis for pulmonary aspiration 50 (35.7) 41 (29.3) 25 (17.9) 14 (10)

Appropriate drug preparation for RSII   9 (6.4) 12 (8.6) 21 (15) 33 (23.6)
Preparation of suction machine with catheter 11 (7.9) 14 (10) 37 (26.4) 49 (35)
Equipment prepared for diffi cult intubation   5 (3.6) 11 (7.9) 32 (22.9) 61(43.6)
Suction machine with catheter not connected and turned on at induction of anaesthesia 67 (47.9) 38 (27.1) 13 (9.3)   4 (2.9)
Cricoid pressure applied correctly 13 (9.3) 18 (12.9) 27 (19.3) 36 (25.7)
Cricoid pressure not applied at all 19 (13.6) 12 (8.6)   9 (6.4 )   6 (4.3)
Ventilated patients immediately after induction but before endotracheal intubation 21 (15) 13 (9.3)   5 (3.6)   2 (1.4)
Released cricoid pressure before ETT cuff infl ation   6 (4.3)   3 (2.1)   2 (1.4)   1 (0.7)
Number of patients who developed moderate oxygen desaturation during RSII   5 (3.6)   2 (1.4)   2 (1.4)   1 (0.7)
Number of patients who developed severe oxygen desaturation during RSII   2 (1.4)   2 (1.4)   1 (0.7)   1 (0.7)

Number of diffi cult intubation cases happened   3 (2.1)   3 (2.1)   1 (0.7)   1 (0.7)

Table 3. The effects of the years of experiences of anesthetists on the techniques of rapid sequence induction and intubation, 2013 (n, %)
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infl ation for 12 (12.1%) patients, respectively. These areas 

of poor practice might predispose patients to different 

complications during the perioperative period.

In this study, the timing of anatomic land mark 

identification before induction, after induction but 

before loss of consciousness, and after induction and 

loss of consciousness was 17 (12.1%), 43 (30.7%) and 

34 (24.3%), respectively. These fi gures were lower than 

those reported by a study from North Carolina (19%, 

70% and 10% respectively).
[15]

 This discrepancy might 

be due to a difference in training of anesthetists and 

physicians, and there are also variations regarding the 

techniques of RSII across the world.

In this  study,  the anesthetists  venti lated 41 

(29.3%) patients after induction, before intubation and 

endotracheal tube cuff inflation. This finding was not 

in line with the study from North Carolina where the 

ventilation rate was 63 %.
[15]

 This discrepancy might be 

due to frequent desaturation in Carolina because there 

were a large number of obese patients. But in our study, 

the patients were slim and desturation might not be 

frequent during induction of anesthesia unlike in Carolina. 

The other explanation could be the number of patients 

with anticipated diffi cult mask ventilation and intubation 

that would affect the need to ventilate after induction.

In our study, ketamine and suxamethonium were used 

as induction agents in 101 (72.1%) patients, and thiopental 

and suxamethonium in 35 (24.9%) patients. This could 

be due to the trend to use ketamine and suxamethonium 

for induction of anesthesia in our hospital unless there is 

specific contraindication such as hypertension and head 

injury for ketamine, and major burn for suxamethonium.

In conclusion, the techniques of rapid sequence 

induction and intubation were not satisfactory in our 

hospital's operation theatres. The years of experiences 

of anesthetists markedly affected the anesthetists' 

techniques including rapid sequence induction and 

intubation. Most patients were not given pretreatment 

prophylaxis in case of risk of aspiration. Appropriate 

equipments and drugs were not prepared for RSII and 

difficult intubation in many patients. Cricoid pressure 

was not applied for a large number of patients. Many 

anesthetists ventilated the patients after induction and 

before intubation, and some of the anesthetists released 

cricoid pressure before endotracheal tube cuff infl ation.
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