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Skill 5 
Rapid Sequence Intubation
This is an optional skill. A complete Pow-
erPoint lecture on this subject is available 
in the Lecture folder to accompany it. Rapid 
sequence intubation (RSI, also known as rapid 
sequence induction) is the process of adminis-
tering a sedative and a muscle relaxant (induc-
ing pharmacologic flaccid paralysis) to facilitate 
the process of endotracheal intubation. There 
are 3 major advantages of RSI, as follows:

•	 	RSI	creates	a	controlled	clinical	environ-
ment to facilitate endotracheal intuba-
tion in pediatric patients. RSI provides 
rapid onset of unconsciousness and 
muscle relaxation.

•	 	The	 combination	 of	 anesthetic	 agents	
and neuromuscular blockade used in  
RSI decreases the stimulation of poten-
tially harmful autonomic reflexes associ-
ated with endotracheal intubation and 
their associated adverse effects (eg, ele-
vated intracranial pressure, hypertension,  
bradycardia).

•	 	RSI	with	cricoid	pressure	minimizes	risks	
for pulmonary aspiration during intuba-
tion. The effectiveness of RSI depends 
on the rapid intravenous administration 
of 2 drugs—an anesthetic and a neuro-
muscular blocking agent administered 
sequentially.1,2

Indications
RSI is indicated for most patients who will  
undergo emergent endotracheal intubation.

Contraindications
RSI should be attempted with caution, if at all, 
in patients who might have difficult airways. 
Once the neuromuscular blocking agent has 
been administered, the patient will be irrevers-
ibly	paralyzed	for	at	least	a	few	minutes.	RSI	
should also be used with caution in children 
who have a history or a family history of un-
toward reactions to anesthetic agents. Although 

not contraindicated, RSI might be unnecessary 
in patients who are unconscious.

Equipment
Making sure you have all essential equipment in 
place can best be aided by the mnemonic SOAP-
ME (suction, oxygen, airway equipment, pharma-
cology, and monitoring equipment). The essential 
airway equipment is listed in Table 5–1. This equip-
ment must be immediately available and known 
to be functioning properly before the RSI agents 
are administered. All equipment must be available 
in	the	appropriate	sizes	for	the	patient.

Pharmacologic Agents
Many pharmacologic agents are useful in the 
performance of RSI. Tables 5–2 through 5–4 pro-
vide information about the advantages and dis-
advantages of each agent. The actual agents used 
by an individual physician will likely be dictated 
by availability, institutional policy, familiarity, 
and clinical advantages/disadvantages of each 
agent with respect to the clinical requirements 
of the patient.

TABLE 5-1 Airway Equipment for RSI

Essential Airway Equipment
•	 Ventilation	face	masks

•	 Ventilation	bags

•	 Oropharyngeal	airways	(with	tongue	blades)

•	 Nasopharyngeal	airways	(with	lubrication	gel)

•	 Endotracheal	tubes	(with	syringes	for	the	cuff)

•	 Stylets

•	 Laryngoscope	handles

•	 Laryngoscope	blades

•	 Magill	forceps

Difficult Airway Equipment
•	 Laryngeal	mask	airway

•	 Combitube	(16	years	or	older)

•	 Gum	elastic	bougie	(or	other	airway	guide,	14	
years	or	older)

•	 Specialized	laryngoscopes

•	 Lighted	stylet

Surgical Airway Equipment
•	 Transtracheal	ventilation	equipment
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Management
The discussion regarding selection of sedatives, 
neuromuscular blocking agents, and adjunctive 
agents can be rather involved, but it can be bro-
ken down into three basic categories: head in-
jury without hemodynamic compromise, status 
asthmaticus, and any condition with hemody-
namic compromise. By examining the benefits 
and cautions of each sedative, the following can 
be determined: etomidate and thiopental (no lon-
ger available) are useful agents for head injury 
without hemodynamic compromise; ketamine 
is useful for status asthmaticus; and etomidate, 
ketamine,	and	midazolam	are	the	least	likely	to	
compromise blood pressure in the hemodynami-
cally compromised patient. (However, consider 
that no sedative might be preferable if the degree 
of hemodynamic compromise is severe.) 

The choice of neuromuscular blocking agent 
comes down to physician preferences for onset 
time, duration, and adverse effects when compar-
ing succinylcholine with one of the nondepolar-
izing	neuromuscular	blocking	agents,	of	which	
rocuronium is the most useful for most patients.

Technique
1. While personnel, equipment, and 

pharmacologic agents are being assembled 

and intravenous access is being obtained, 
the patient should receive high-flow 
oxygen through a nonrebreather mask. 
The objective is to completely saturate all 
available hemoglobin binding sites so that 
the patient can tolerate a protracted period 
of apnea if necessary.

2. Briefly assess the patient for a potentially 
difficult airway (See APLS textbook, 
Chapter 2, The Pediatric Airway in Health 
and Disease).

3. Prepare all equipment.
4.  Secure vascular access and monitor the 

patient.
5. Administer atropine if indicated.
6. Administer the sedative agent.
7.  Administer any adjunctive agents (eg, 

lidocaine) if indicated.
8.  Administer the neuromuscular blocking 

agent while an assistant holds optional 
cricoid pressure (Sellick maneuver).

9. Proceed with endotracheal intubation 
after relaxation and paralysis have been 
achieved (60 to 90 seconds).

The first aspect of preparing the patient is usu-
ally preoxygenation. When time and circum-
stances permit, always preoxygenate the patient 
using 100% oxygen, either by having the patient 
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TABLE 5-2 Sedative Agents

Agent Dose Onset Duration Benefits Caution

Etomidate 0.3	mg/kg <1	min 10-20	min Lowers	ICP,	lowers	
IOP,	supports	BP

Myoclonic	
excitation,	
vomiting

Ketamine 1-2	mg/kg 1	min 5	min Bronchodilator,	
dissociative	
amnesia

Increases	
secretions,	
increases	
ICP,	possible	
emergence	
reactions

Midazolam 0.1	mg/kg 1-2	min 20-30	min Reversible,	
amnestic,	
anticonvulsant

Apnea,	variable	
dose

Thiopental	 3-5	mg/kg	 30-40	s	 10-30	min
(no	longer	available	in	U.S.,	Canada,	and	most	countries)

Lowers	ICP Hypotension,	
laryngospasm
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breathe spontaneously through a nonrebreather 
face mask or, if necessary, by administering as-
sisted or controlled BMV. Effective preoxygen-
ation allows the longest period of “safe” apnea 
(ie, the patient does not develop hypoxemia), 
which provides the greatest amount of time for 
the clinician to perform laryngoscopy and tube 
insertion. Confirm that the patient has a reliable 
means of intravenous access so that RSI medi-
cations can be administered if needed. Position 
the patient close to the head of the bed and 

raise/lower the bed to a comfortable height for 
performing the procedure.

Next, ensure that all the necessary equip-
ment is easily accessible and functioning prop-
erly. Select the tracheal tube (ETT) most likely to 
be	the	correct	size	for	the	patient,	and	because	
this is only an estimate, have additional tubes (1 
size	smaller	and	1	size	larger)	readily	available.	
Refer to Table 5-5, use the formula 41 (age/4), 
or use a length based resuscitation tape to de-
termine	the	appropriate	ETT	size.3–5
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TABLE 5-4 Neuromuscular Blocking Agents—Nondepolarizing Agents

Agent Dose Onset Duration Complications

Rocuronium 0.6-1	mg/kg 1-3	min Intermediate,	30-
45	min

Tachycardia

Vecuronium 0.08-0.15	mg/kg	or	
0.15-0.28	mg/kg	
(high	dose)

2-4	min Intermediate/
long,	25-40	min	or	
60-120	min	(high	
dose)

Prolonged	recovery	
in	obese	patients	
and	those	with	
hepatorenal	
dysfunction

Atracurium 0.4-0.6	mg/kg 2-3	min Intermediate,	25-
45	min

Histamine	release,	
hypotension,	
bronchospasm

Mivacurium 0.15-0.2	mg/kg 2-3	min Short,	10-20	min Histamine	release

Adjunctive	Medications

		Atropine,	0.4-0.6	mg	(adolescent),	to	reduce	secretions.

		Atropine,	0.01-0.02	mg/kg	(range,	0.1–0.4	mg)	(child)—optional	use	if	5	years	or	younger	to	prevent	bradycardia.

		Lidocaine	(lignocaine),	1.5	mg/kg	intravenously—May	be	beneficial	in	head	trauma	patients	to	reduce	intracranial	pressure.

TABLE 5-3 Neuromuscular Blocking Agents—Succinylcholine (Suxamethonium)

Adult Dose Infant/Child 
Dose

Onset Duration Benefits

1-1.5	mg/kg 1.5-2	mg/kg 30-60	sec	 3-8	min Rapid	onset,	short	
duration

Complications	of	succinylcholine

		Bradyarrhythmias

		Increased	intragastric,	intraocular,	and	intracranial	pressure

		Hyperkalemia

		Fasciculation-induced	musculoskeletal	trauma

		Masseter	spasm

		Malignant	hyperthermia

		Prolonged	apnea	with	pseudocholinesterase	deficiency

		Histamine	release

		Cardiac	arrest
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Attach the laryngoscope blade to the handle 
and snap it into position to verify that the light 
on the blade is working and bright. If a cuffed 
tube is to be used, check to see that the balloon 
inflates easily and has no air leak. Ask for any 
drugs that might be needed to be drawn up in 
syringes and confirm the appropriate dosages. 
Insert a stylet (if used) into the ETT.

Administer atropine if indicated. This is 
considered optional in adolescents but recom-
mended in younger children who are more sus-
ceptible to bradycardia with laryngoscopy. Atro-
pine is also beneficial if succinylcholine (reduces 
the risk of bradycardia) or ketamine (reduces 
the risk of excessive secretions) is to be used.

Next, administer any other adjunctive 
agents, then the selected sedative and neuro-
muscular blocking agent. Which of these should 
go first or second is controversial, but the seda-

tive and neuromuscular blocking agent should 
be given in rapid sequence regardless of order. 
It might be preferable to give some sedatives 
slowly, which argues in favor of giving the neu-
ro-muscular blocking agent first so that its time 
of onset coincides with the completion of seda-
tive administration. However, others recom-
mend that the sedative be given first to ensure 
unconsciousness	before	paralyzing	the	patient.

If optional cricoid pressure is to be initi-
ated once the sedative or neuromuscular block-
ing agent is administered, then a staff member 
should be dedicated to this single task of pro-
viding cricoid pressure sufficient to occlude the 
esophageal lumen (Sellick maneuver), which 
potentially reduces the risk of passive regurgita-
tion (Figure 5.1). This should be maintained until 
endotracheal intubation is confirmed.
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TABLE 5-5 RSI Drugs, Doses (mg), Sizes, and Distances

Age 2 mo 6 mo 1 y 3 y 5 y 7 y 9 y 11 y 12 y 14 y 16 y Adult

Average weight, kg 5 8 10 15 19 23 29 36 44 50 58 65
Preoxygenation
Adjunctive	agents	(optional):

Atropine	
(0.01-0.02	mg/kg):	Use	in	all	children	or	with	ketamine.

0.1 0.15 0.2 0.3 0.3 0.4 0.5 0.5 0.5 0.5 0.5 0.5
Lidocaine		
(lignocaine)	(1.5	mg/kg):	Lowers	intracranial	pressure

8 12 15 22 28 35 44 54 66 75 90 100
Sellick	maneuver
Sedative

Hypotension
Etomidate	(0.3	mg/kg) 1.5 2.4 3.0 4.5 6 7 9 11 13 15 17 20

Head	trauma	without	hypotension
Etomidate	(see	above)	

or	Thiopental	(3–5	

mg/kg)
15–25 24–40 30–50 45–75 57–95 70–115 90–145 110–180 130–220 150–250 170–290 195–325

Status	asthmaticus
Ketamine	(1-2	mg/kg) 5–7 8–16 10–20 15–30 19–38 23–46 29–58 36–72 44–88 50–100 58–100 65–100

Paralyzing	agent:
Succinylcholine	(1.0-1.5	

mg/kg)
8 12 15 25 30 40 50 55 60 65 70 80

Rocuronium	(0.6-1.0	mg/kg) 4 6 9 12 15 20 25 30 40 45 50 60
Intubate	(tube	size) 3.5 3.5 4.0 4.5 5.0 5.5 6.0 6.5 7.0 7.0	female,	8.0	male

Tube	depth	at	lip,	cm 11 12 13 14 15 16 18 19 20 22 22 22
Laryngoscope	blade	size 1 1 1 2 2 2 2 2 3 3 3 3–4
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Although achieving a successful emergent 
endotracheal intubation involves several coor-
dinated actions, the procedure itself essentially 
consists of two steps—direct laryngoscopy and 
tube insertion. Once the patient is fully para-
lyzed	(usually	60	to	90	seconds	after	the	admin-
istration of the neuromuscular blocking agent), 
open the patient’s mouth and insert the laryngo-
scope blade, taking care not to injure the lips, 
teeth, or tongue (Figure 5.2). Most sources rec-
ommend inserting the blade on the right side of 
the patient’s mouth and “sweeping” the tongue 
to the left, especially when using a curved blade. 
However, in most cases it is also acceptable to 
insert the blade along the midline and slide it 
over the tongue into the proper position.

If a curved blade is used, insert it into the 
hypopharynx until the tip of the blade meets 
resistance at the vallecula, and then pull the 
handle upward at a 45˚ angle to retract the epi-
glottis and reveal the vocal cords (Figure 5.3). If 
a straight blade is used, advance it under direct 
visualization	(by	retracting	the	tongue)	until	the	
epiglottis is seen. If desired, make one attempt 
to retract the epiglottis with the technique used 
with a curved blade (ie, by inserting the blade 
tip into the vallecula and lifting upward). If 
this reveals the cords, then proceed with tube 
insertion. However, if the epiglottis continues 

to obscure the glottic opening (as will happen 
in most instances), withdraw the blade slightly 
and use a scooping motion to directly lift the 
epiglottis from view with the blade tip. This 
might take more than one attempt because the 
epiglottis will sometimes slip off the tip of the 
blade with even the slightest movement of the 
laryngoscope handle.

Next, insert the ETT without losing sight of 
the glottic opening and vocal cords (Figure 5.4). 
This is greatly facilitated by having an assistant 
retract the right cheek slightly by pulling it later-
ally and holding the tube close by and providing 
it when needed. Retracting the cheek allows the 
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Figure 5.1 Cricoid	pressure	occludes	the	esophagus	to	
prevent	gastric	reflux.

Figure 5.2 Insert	the	pediatric	straight	laryngoscope	
blade	into	the	patient’s	mouth.

Laryngoscope
blade

Figure 5.3 Place	gentle	traction	upward	along	the	axis	of	
the	laryngoscope	handle	at	45°.
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stomach, and, most importantly, seeing good 
color change on a colorimetric carbon dioxide 
detector and/or good waveforms on a capno-
graph (end-tidal carbon dioxide monitor). 

Once the ETT has been properly inserted, 
position it so that the tip lies at an appropriate 
distance from the carina to achieve midtracheal 
placement (1 to 2 cm in younger children; 2 to 3 
cm in older children). The depth of tube place-
ment can be estimated by multiplying 3 times 
the	ETT	size;	this	value	will	be	the	appropriate	
depth in centimeters. For example, a child who 
is intubated with a 4-mm ETT should have the 
depth of placement measuring approximately 
12 cm at the lip. Correct depth can also be 
found on the length-based resuscitation tape. 
Table 5-5 provides the expected tube length that 
should be at the patient’s lips for each age group. 
Although these methods are highly reliable, a 
chest radiograph should be performed after the 
tube is secured to verify correct placement.

Finally, secure the tube using adhesive tape 
and/or cloth tape or, if preferred, a commer-
cially produced device designed for this pur-
pose. There are many methods advocated for 
taping a ETT, but in general, the tube should 
be anchored well enough that even an inadver-
tent yank will not dislodge it. Unexpected tube 
dislodgement often results in a frantic scramble 
for equipment to provide ventilatory support 
pending	reintubation.	Unrecognized	tube	dis-
lodgement can be fatal; thus, carefully securing 
the ETT will usually prevent undoing the good 
work of a successful intubation.

Complications and Pitfalls
Whenever possible, equipment and devices 
should be tested to ensure that they will func-
tion properly during the procedure (eg, the 
light in the laryngoscope blade, the balloon of 
a cuffed ETT, wall suction, oxygen source). 

Several potentially serious complications can 
be associated with performing an emergent endo-
tracheal intubation. The most common of these in-
clude adverse physiologic effects of the procedure,  
inadequate oxygenation, barotrauma, mechani-

tube to be inserted from the right side of the hy-
popharynx so that it does not obscure the cords 
(Figure 5.5). This also makes it possible to watch 
the tip of the tube as it enters the glottis, which 
is the best way to ensure a successful intuba-
tion. Remember to always keep both eyes open 
during this step of the procedure to preserve 
depth perception. As with threading a needle, 
maintaining depth perception makes insert-
ing the tube between the vocal cords and into 
the trachea much easier. Confirm intratracheal 
placement of the tube (and exclude any possibil-
ity of an esophageal intubation) by listening for 
breath sounds in both lungs, listening over the 
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Figure 5.4 View	of	normal	anatomic	landmarks	for	
advancing	the	ETT	tube	using	a	straight	blade.

Figure 5.5 Advance	the	ETT	from	the	right	corner	of	the	
mouth	past	the	vocal	cords	and	into	the	trachea.
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plication is a pneumothorax resulting from the 
administration of excessive tidal volume during 
positive-pressure ventilation. The high level of 
intrapulmonary pressure induced overcomes the 
normal elastic properties of the tissues and pro-
duces a rupture in the lung. This problem can 
normally be avoided by carefully observing the 
patient while performing positive-pressure venti-
lation to ensure that only tidal volumes sufficient 
to cause chest rise are administered.

Although a significant injury, a simple pneu-
mothorax rarely causes the patient major harm 
as	long	as	it	is	recognized	and	treated	appropri-
ately.	However,	if	the	problem	is	not	recognized	
and the patient continues to receive positive- 
pressure ventilation, a much more serious (and 
potentially fatal) tension pneumothorax can de-
velop. This complication occurs when the “ball 
valve” effect is created, in which air can enter the 
thoracic cavity (through the rupture in the lung) 
but cannot escape. With each positive-pressure 
ventilation, more air is forced into the thoracic 
cavity, increasing the pressure in the affected 
hemithorax and eventually causing the medi-
astinum to shift away from the affected side. As 
this shift increases, deformation of the vena cava 
prevents adequate venous return to the heart, 
producing a rapid decrease in blood pressure. 
This significant and rapid decompensation takes 
place within, at most, a few minutes and must be 
treated immediately with needle decompression 
of the chest. Because of this potential cascade 
of events, any pneumothorax identified in a 
patient who will continue to receive positive- 
pressure ventilation must be treated early with 
tube thoracostomy.

Mechanical trauma during an emergent intu-
bation occurs when injury to the tissues is caused 
by improper manipulation of the laryngoscope 
and/or ETT. Great care must be taken during di-
rect laryngoscopy to avoid using the upper teeth 
(or in infants, the upper gingival ridges) as a le-
veraging fulcrum, which can avulse a tooth or 
lacerate the gingiva. The lips and tongue can also 
be contused or lacerated during laryngoscopy. 
Aside from the obvious detriment of harming the 

cal trauma, and aspiration pneumonitis. Adverse 
physiologic effects are normally only a significant 
problem with patients who have severe cardio-
vascular compromise. For example, direct la-
ryngoscopy is a potent inducer of vagal stimula-
tion, especially in infants and younger children. 
In a healthy child, this is unlikely to produce 
any deleterious effects; in a child with unstable 
hemodynamics, however, profound bradycardia 
(even asystole) can occur, resulting in an abrupt 
cardiovascular collapse. In addition, direct la-
ryngoscopy is suspected to increase intracranial 
pressure in children.

The most serious complication of RSI is 
failure of the intubation attempted in a patient 
who cannot receive ventilation (the so-called 
“cannot intubate/cannot ventilate” situation). In 
such patients, a rescue airway technique must 
be used immediately to avoid significant hy-
poxemic injury. In addition, each of the phar-
macologic agents is associated with one or more 
potential complications. Agents must be chosen 
with the clinical situation and patient factors 
(eg, allergies) in mind. 

Inadequate oxygenation, typically caused 
by an esophageal intubation is generally the 
most disastrous complication of this procedure. 
Esophageal intubation most commonly occurs 
by inserting the tube into the esophagus during 
intubation and by dislodging the tube from the 
trachea into the esophagus after intubation. It 
is important to remember that everyone who 
performs this procedure enough times encoun-
ters an esophageal intubation. It is the failure to 
recognize	an	esophageal	intubation	that	must	
be avoided at all costs. Consequently, when-
ever a child who has recently been intubated 
has sudden and unexpected hemodynamic de-
compensation, the prudent clinician will take 
immediate measures to exclude any possibility 
of	an	unrecognized	esophageal	intubation	or	
dislodgement of the ETT from the trachea.

Barotrauma, as the name implies, occurs as 
a complication of endotracheal intubation when 
excessive pressure causes injury to the patient. 
The most common type of pressure-related com-
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patient, excessive bleeding from such an injury 
can make intubation much more difficult. Im-
proper insertion of the tube can cause permanent 
damage to the vocal cords, resulting in lifelong 
abnormalities of the voice. Therefore, the tube 
must never be forced. 

Aspiration pneumonitis is another serious 
potential complication of emergent intubation. 
Any patient with a full stomach and diminished 
or absent upper airway reflexes (either from a 
depressed mental status or administration of a 
paralytic agent) is at risk for aspiration of stom-
ach contents into the lungs. This is precisely the 
type of situation encountered (or induced) with 
many patients requiring emergent endotracheal 
intubation. Measures must be taken to prevent 
aspiration whenever possible. Optional cricoid 
pressure (Sellick maneuver) from the time that 
a patient first receives positive-pressure ventila-
tion with a BMV setup until the time that the 
ETT is inserted into the trachea, might reduce 
the risk of passive gastric regurgitation and 
aspiration.When performed properly, cricoid 
pressure	minimizes	air	entry	into	the	stomach	
during BMV, greatly reducing the likelihood of 
vomiting, and limits reflux of stomach contents 
into the hypopharynx during direct laryngos-
copy and tube insertion. 
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