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Introduction
 In the operating theater, endotracheal intubation 

(ETI) is done generally in controlled circumstances by 
anesthesiologists and carries a low risk of 
complications

 In the intensive care unit (ICU), ETI is often 
performed under suboptimal conditions, in patients 
with limited physiologic reserve and by individuals 
who have variable levels of expertise in airway 
management
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Reported incidence of difficult intubation 
(≥ 3 attempts) and complications associated 
with intubation in critically ill patients

Anaesthesia, 2011, 66 (Suppl. 2), pages 81–92

Crit Care Med 2006; 34:2355–2361)

Incidence of endotracheal intubation complications
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Definition

Difficult airway
Difficult mask ventilation
Impossible mask ventilation
Difficult intubation
Difficult laryngoscopy

Airway Assessment and Documentation

 Urgent rather than emergent…A targeted airway 
history and physical examination should be 
performed

 LEMON
…Look externally
…Evaluate the 3-3 Rule
…Mallampati Score
…Obstruction
…Neckmobility

In isolation, non-reassuring physical exam features have a low to moderate sensitivity 
(20–62%) and a moderate to fair specificity (82–97%)
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History and physical exam features predictive of 
difficult mask ventilation and difficult ETI

Lung (2011) 189:181–192
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Preintubation airway assessment record

 Has the patient had a previous difficult 
intubation?

 Does the patient have an unstable 
c-spine or previous spinal fusion?

 Does the patient have a history of OSA 
with CPAP use?

 Does the patient have a history of 
burns to the head or neck?

 Does patient have severe rheumatoid 
arthritis?

 Has the patient had previous airway 
surgery or a previous tracheostomy?

Lung (2011) 189:181–192

Postintubation airway assessment 
record

Lung (2011) 189:181–192
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Patient Optimization

This step is crucial to the success of ETI…
 NG tube should be considered if the patient is at 

high risk for aspiration
 If no contraindications, the patient should be placed 

in the sniffing position which facilitates glottic
exposure

 Preoxygenation can be performed by applying 
a nonrebreathing face mask with a FiO2 of 1.0, or 
by using noninvasive positive-pressure ventilation 
(NIPPV)

Patient Optimization

 Hypotension is also common, with up to 30% of 
patients having an episode of severe 
cardiovascular collapse

 Intravascular volume expansion with isotonic 
crystalloid solutions and immediate access to 
vasopressors should be considered in most patients 
as they may help attenuate the hemodynamic 
instability around the time of ETI
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Algorithm Approach

 ASA difficult airway algorithm is an excellent 
resource, it is designed for anesthesiologists in the 
operating theater and can be cumbersome

 ASA: if the airway cannot be secured after multiple 
attempts ‘‘awaken the patient’’ and consider 
repreparation

 ASA: does not address patient optimization

Airway management algorithm for critically ill patients

Lung (2011) 189:181–192
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Based on the perceived difficulty of
ETI and mask ventilation, there are two 
basic approaches to securing the airway: 

(1) The ‘‘awake’’ technique with
maintenance of spontaneous ventilation 
(2) The ‘‘Rapid Sequence Induction and 
Intubation (RSII)’’ technique with
abolition of spontaneous ventilation

Awake Intubation

“To maintain spontaneous ventilation during ETI”

 Fiber-optic bronchoscope is almost always used for 
this technique in the operating room ( direct 
laryngoscopy, video laryngoscopy)

 Complications aspiration, hemodynamic 
instability, patient agitation, airway trauma, 
multiple attempts, or failed airway
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Video Laryngoscopy
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Direct Laryngoscopy

Critical steps to this technique include:

 Patient communication and preparation
 Topicalization with local anesthesia

: Nebulization or direct application with lidocaine 2%
: The recommended total dose5 mg/kg

 Judicious patient sedation extremely sensitive to 
sedation

 Establish a backup plan

Awake Intubation
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Rapid Sequence Induction and Intubation

 The majority of critically ill patients should be 
considered to have a “full stomach”

 The period of highest risk for aspiration is between 
the administration of sedative medications and cuff 
inflation after a successful ETI

 The goal of RSII is to minimize this time at risk
 may lead to relative anesthetic over- or      

underdosing…
 we favor a quickly titrated induction

 Medications used in RSII
: Short-acting benzodiazepine (e.g., midazolam      

0.5–2 mg IV) and a hypnotic agent (e.g., ketamine
0.5–1.5 mg/kg IV)

: Etomidate avoid it given the concerns of adrenal 
suppression

: Propofol is associated with hypotension

Medications Used in RSII
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 NMBAs should be used only if the clinician is confident 
that he/she can (1) intubate the airway (2) mask 
ventilate in case of intubation failure

 Succinylcholine provides excellent intubating conditions 
in 60s at a dose of 1–1.5 mg/kg
contraindicated in patients with malignant 

hyperthermia, hyperkalemia (serum potassium≥5.0 
mEq/l), burns, stroke, spinal cord injury, multiple sclerosis
 Rocuronium at a dose of 1.0 mg/kg appears to

provide acceptable intubating conditions by 60s 

Medications Used in RSII

Controversies in RSII

 Life threatening hypoxemia gentle mask 
ventilation may be necessary

 Cricoid pressure possibly 
worsens glottic view, impairs 
mask ventilation, and increases 
the risk of aspiration by 
inducing vomiting
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Failed or Unanticipated Difficult Airway

Immediate, life-threatening emergency..

 Call for help
 Focus on mask ventilation using an adjuncts

: adequate alternate strategy
: inadequate supraglottic airway or a surgical 
airway

 Troubleshoot the causative factors

Laryngeal 
Mask 
Airway
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Laryngeal Tube Airway

Combitube
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Postintubation Management

 Confirmation of endotracheal tube position
 capnography
 Intravascular fluids and vasopressors should be 

immediately available to maintain end organ perfusion

 Avoiding agitation by implementing short-term sedation
 If hemodynamic stable recruitment maneuver 

(CPAP 40 cmH2O for 30 s)
 Lung-protective ventilation
 Portable chest X-ray
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Safety in ETI will
likely be found in broad, 
system-based change…
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Intubation care bundle management

Preintubation
 Presence of two operators
 Fluid loading (isotonic saline 500 ml or starch 250 ml) in 

absence of cardiogenic pulmonary edema
 Preparation of long-term sedation
 Preoxygenation for 3 min with NIPPV in case of acute 

respiratory failure (FiO2) 100%, pressure support 
ventilation level between 5 and 15 cmH2O to obtain an 
expiratory tidal volume between 6 and 8 ml/kg and 
PEEP of 5 cmH2O

Intensive Care Med 2010; 36:248–255

Intubation care bundle management

During intubation

 Rapid sequence induction: etomidate 0.2–0.3 mg/kg 
or ketamine1.5–3 mg/kg combined with 
succinylcholine 1–1.5 mg/kg 

 Sellick maneuver

Intensive Care Med 2010; 36:248–255
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Intubation care bundle management

Postintubation
 Immediate confirmation of tube placement by 

capnography
 Norepinephrine if diastolic blood pressure remains <35 

mmHg
 Initiate long-term sedation
 Initial ‘‘protective ventilation’’

: tidal volume 6–8 ml/kg of ideal body weight
: PEEP <5 cmH2O
: respiratory rate between 10 and 20 cycles/min
: FiO2 100% for a plateau pressure of <30 cmH2O

Intensive Care Med 2010; 36:248–255

Take Home

Solutions to these challenging airway problems 
include: 

 Recognition of those patients with a potential 
airway problem

 Implementation of a plan to deal with their airway
 Immediate availability of a difficult airway trolley 
 Use of capnography for every airway intervention
 Appropriate training of all intensive care unit staff 

including use of simulation
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