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Objectives

1) Demonstrate understanding of the indications for 
intubation

2) Perform rapid sequence intubation
3) Learn the pharmacology behind emergency airway 

management
4) Demonstrate the ability to manage the pediatric airway
5) Demonstrate the ability to identify the difficult and 

failed airway
6) Demonstrate working knowledge of the emergency 

airway algorithms
7) Practice the various techniques of airway mangement



Objectives

1) Perform rapid sequence intubation
2) Learn the pharmacology behind 

emergency airway management
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Rapid Sequence Intubation



Rapid Sequence Intubation

• Definition Incorporates
– Patient has a full stomach

– Preoxygenation 
– No interposed ventilation



The Seven P’s of RSI

• Preparation

• Preoxygenation
• Pretreatment

• Paralysis with induction
• Positioning

• Placement with proof
• Post-Intubation 

Management
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Rapid Sequence Intubation
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Zero - 10 minutes

• Assess patient
– LEMON, MOANS, RODS, SHORT 

• Establish access, monitoring
• Assemble drugs and equipment
• Establish plan and communicate plan 

with crew members



Equipment

• 2 laryngoscope handles

• 2 laryngoscope blades
• Test bulb

• 2 endotracheal tubes
• Test cuff

• Stylet

• Syringe
• Bag and mask

• OP/NP airway
• Working suction

• Rescue device!





Tube Size

• Adult women 7.0-8.0mm
• Adult men 7.5-8.5mm





Prepare Yourself – Establish a Plan

• What if I can’t open the patients mouth?
• What if I can’t find the cords?
• What if I can’t pass the tube?
• What if I can’t ventilate the patient?
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Zero - 5 minutes

• “100%”  oxygen for three minutes

• 8 vital capacity breaths
• Provides essential apnea time

– Apnea time will vary with patient physiology



Brain Teaser 1:  How long is the apnea 
time?
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Preoxygenation



Brain Teaser 1:  How long is the apnea 
time?

Preoxygenation

A. 60 - 90 seconds
B. 91 - 180 seconds
C. 181 - 360 seconds
D. > 360 seconds



Brainteaser 2: Which patient, fully pre-
oxygenated, desaturates most 
quickly?

Preoxygenation

A. Normal, healthy 47 y/o, 70 kg, male

B. 60 y/o, 80 kg male with moderate COPD
C. 14 month old “hell on wheels” toddler

D. 22 y/o, 55kg, female, intoxicated



From:  Benumof
JL:  
Anesthesiology 
87:979-982, 1997.

3.4mL/kg/min6 mL/kg/min

Preoxygenation -
Time to Desaturation
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Zero - 3 minutes

• Lidocaine
• Fentanyl



Pretreatment

• Laryngoscopy causes stimulation of afferent 
receptors in the posterior pharynx, 
hypopharynx and larynx.

• Reflexes can cause:
– Increased intracranial pressure  (ICP)
– Stimulation of upper & lower respiratory tract 

increasing airway resistance. 
– Stimulation of autonomic nervous system, with 

increase heart rate and BP



Laryngoscopy Effects

• CNS response to airway stimulation
– Increase cerebral metabolic demand

– Increase cerebral blood flow
– Increase ICP if intracranial elastance is 

compromised



Laryngoscopy Effects

• Respiratory system response
– Upper airway reflexes lead to 

laryngospasm & coughing
– Coughing may cause increase in ICP

– Lower airway reflexes can lead to an 
increase in airway resistance 
bronchospasm



Laryngoscopy Effects

• Cardiovascular system response
– Overall increase in heart rate and blood pressure 

up to twice normal limits 
• may be detrimental in patients with myocardial ischemia, 

aortic or intracerebral aneurysm or any penetrating 
trauma where increase in shear pressure may reactivate 
previous hemorrhage

– Increase in blood pressure may cause significant 
increase in ICP if auto-regulation is lost



PATIENTS AT RISK
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Pretreatment Agents

• Attenuate (weaken) normal physiologic & 
pathophysiological reflex responses 
caused by airway manipulation during 
laryngoscope and insertion of an 
endotracheal tube.



LIDOCAINE

• Suppresses cough reflex and attenuates the 
increase in airway resistance that is irritant in 
origin

• Increases depth of anesthesia
• Decreases cerebral metabolic oxygen 

demand and decreases cerebral blood flow
• +/- Attenuates sympathetic response to 

laryngoscopy
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LIDOCAINE

• Primary indications
– Increased intracranial pressure
– Bronchospasm/reactive airways
– “Tight brain” & “tight lungs”

• To have any affect needs to be given 3 
minutes prior to paralysis and intubation
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FENTANYL
• Will attenuate reflexive sympathetic 

catecholamine response (rise in HR & BP) 
from laryngoscopy
– Substantial attenuation will result in hypotension

• Primary indication
– Use with patients that may be adversely affected 

by systemic discharge of catecholamine (rise in 
HR & BP) 

– ICP, intracranial hemorrhage, ischemic heart 
disease, cerebral or aortic aneurysm, aortic 
dissection & hemodynamically stable penetrating 
trauma



FENTANYL

• Significantly attenuates sympathetic response 
with minimal side effect  (except respiratory 
depression)
– No effect on ICP, no histamine release and no effect 

on pulmonary response
– Shown to attenuate sympathetic response as low as  

2 mcg/kg IVP
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FENTANYL

• May give slowly over 3 minutes
• Cardiovascular disease
• Intracranial hypertension
• “Tight heart”, “Shear pressure”

• Caution: Contraindicated in patients 
overtly hypotensive and dependent on 
sympathetic tone
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Time ZERO !!!

• Near simultaneous administration
– Induction agent IV push

– Neuromuscular blocker IV push



Induction Agents

• Ideal agent would quickly render 
unconsciousness, and amnesia and maintain 
stable cerebral perfusion, cardiovascular 
stability and be reversible with no side effects.
– Does NOT exist

• Different agents have advantages and 
disadvantages

• We try to use them to suit our clinical needs



ETOMIDATE

• Primary choice as induction agent in emergency RSI
– Rapid onset, hemodynamic stability, positive CNS results 

and rapid recovery
– No contraindications
– **No FDA literature for use in children, but many industry 

series reports safe and effective use in pediatric patients 
(widely used)

• Attenuates elevated ICP by decreasing cerebral 
blood flow and metabolic oxygen demand

• Second only to ketamine regarding hemodynamic
stability of induction agents
– Half-dose for hemodynamic instability (shock)
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KETAMINE

• Phencyclidine (PCP) derivative
• Does cause catecholamine release
• Contraindications

– Closed head injury (elevated ICP)
– Ischemic heart disease

• May cause increase in upper airway 
secretions

• Onset of action = 45 – 60 seconds
• Duration of action = 10 – 20 minutes
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Induction Agents for Specific 
Conditions

• Reactive airway disease:
– ketamine

• Increased intracranial pressure:
– etomidate

• Hypotensive:
– ketamine



NEUROMUSCULAR 
BLOCKING AGENTS



Neuromuscular Blocking Agents

• Depolarizing
• Succinylcholine (Sch)

• Non-depolarizing (Competitive)
• Rocuronium
• Vecuronium



SUCCINYLCHOLINE
• NMBA of chose in emergency RSI due to its 

rapid onset and quick recovery time
• Two molecules of acetylcholine linked by an 

ester bridge
• SCh stimulates the nicotinic and muscarinic

cholinergic receptors of both sympathetic and 
parasympathetic nervous systems, at the 
neuromuscular junctions.  After initial muscular 
activity (fasiculations), paralysis occurs from 
neuromuscular receptor blockade



SUCCINYLCHOLINE
• Contraindications

– Personal or family history of malignant 
hyperthermia 

– Significant, verified, hyperkalemia is an 
absolute contraindication 

– End-stage renal disease / dialysis dependent 
patients with unknown potassium level
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Gronert: Anesthesiology 94:523-529, 2001.

SUX Related Hyperkalemia

• Receptor Upregulation
• Burns, crush injury, spinal cord    

injury > 72 hours
• UMN lesions, including stroke
• MS, ALS, other denervation states
• Prolonged ICU care

• Myopathic Processes
• Muscular dystrophy
• Rare idiopathic



Hyperkalemia

• Clinical findings
– ECG changes
– Peaked T-waves
– Widening QRS
– AV nodal blocks
– Ventricular ectopy
– Vtach/Vfib

• Treatment
– Insulin & D50
– NaBicarbonate
– Kayexylate
– Albuterol
– Calcium Chloride



SUCCINYLCHOLINE
• Dose

– Adult  = 1.5 mg/kg

– Pediatric = 2.0 mg/kg
– Neonatal = 3.0 mg/kg

• Onset of action = 45 – 60 seconds
• Duration of action = 7 – 10 minutes



Nondepolarizing Agents
• Compete with and block the action of ACH
• Uses

– Rapid sequence intubation when SUX is 
contraindicated

– Maintain post intubation long term paralysis



Nondepolarizing Agents

• Rocuronium = 1 mg/kg
– Onset of action: 55 – 70 sec

– Duration of action : 30 – 60 min / Full 
recovery 1 – 2 hr

• Vecuronium = 0.1 mg/kg – 0.15 mg/kg
– Onset of action = 90 – 120 sec
– Duration: 60 – 75 min / Full recovery 1.5 –

2 hr
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Zero + 30 seconds

• Position patient
• Do not bag unless SpO2 < 90%
• Sellick’s Maneuver?



Positioning



Sniff vs Neutral
Position
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Zero + 45 seconds

• Check mandible for flaccidity
• Intubate, remove stylet
• Confirm tube placement

– ETCO2

– Bilateral breath sounds
– Absent epigastric sounds



What if the intubation attempt is not 
successful?

What is a failed attempt versus a failed 
airway?

Failed Attempt



Failed Attempt

• 1st step = bag/mask ventilation for 
support

• Think about the six attributes:
– Operator
– Optimum patient position
– BURP
– Paralysis
– Length of blade
– Type of blade



Failed Attempt
• Rescue Maneuvers

– The first rescue from failed intubation is 
bagging

– The first rescue from failed bagging is better 
bagging
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Zero + 90 seconds

• Secure tube
• ETCO2
• Chest x-ray
• Long acting sedation (+/- paralysis)

– Lorazepam 0.05mg/kg + morphine 0.2 mg/kg
– Midazolam 0.2mg/kg + fentanyl 3µg/kg
– Propofol 25-50µg/kg/min

• Establish ventilator parameters



Rapid Sequence Intubation 
Summary (The 7 P’s)

• Preparation (zero – 10 minutes)

• Preoxygenation (zero – 5 minutes)

• Pretreatment (zero – 3 minutes)

• Paralysis with induction (time zero)

• Positioning (zero + 30 seconds)

• Placement (zero + 45 seconds)

• Post-tube management (zero + 90 seconds)
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Speeding Up RSI




