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INTRODUCTION
• Airway management is a fundamental aspect 

of  emergency    and critical care medicine
• Expertise in airway management – an 

important skill

“An experienced EMS provider will tell you 
that, 

when treating a patient, the three most 
important 

considerations are airway, airway, airway.”



       AIRWAY MANAGEMENT IN THE 
ICU

• Overview: why do we care?
• Assessing the Airway
• Intubation, Adjuncts and the 

difficult airway
• The blocked endotracheal tube
• Unplanned extubation
• Extubation of the difficult airway



Airway: Why do we 
care?
• It’s the A of ABC

– No airway= no life
– brain injury in 4 min, irreversible in 7 

minutes
– Cardiac arrest in minutes

• Hospitalized patients outside of the 
OR frequently require emergency 
airway management

• ETI in the ICU: high rate of 
immediate, severe
life-threatening complications



OUR PATIENTS ARE DIFFERENT

Immobilized

Traumatized

Compromise
d



THEY TEND TO LOOK LIKE THIS



OR EVEN THIS



AND THIS – AFTER FAILED INTUBATION 
ATTEMPT 



                 WHAT MAKES IT 
DIFFICULT?



WHY IS ICU AIRWAY ISSUES UNIQUE?
• Critical illness itself makes Anatomically normal 

airway diificult to start with
• Patient factors – hypoxic , obtunded or 

combative or all three. Not fasted, functional 
gastric hypostasis.

• No time to properly assess.
• Unstable physiology – Haemodynamics 

deranged.
• Pre-oxygenation not possible due to pre 

existing hypoxia, V/Q mismatch.
• Absolute or relative hypovolemia and increased 

risk of myocardial impairement.



                        ADJUVANT FACTORS
• Lack of skilled assistance during odd 

hours.
• Ironically, lack of advanced airway 

equipments.
• Intensivists with Non anesthetic 

background with no formal airway 
training. 

• Positioning.
• Patients already dependent on 

advanced oxygenation techniques.





                           COMPLICATIONS



NOLAN AND KELLY’S REVIEW OF CRITICAL CARE 
AIRWAY LITERATURE 2011

• >= 3 intubation attempts -10%
• Severe hypotension -17%
• Severe hypoxaemia – 7 %
• Oesophageal intubation – 5.3%
• Aspiration – 2.6%
• Cardiac arrest – 2.1%



COMPLICATIONS



Airway management is really 
easy…

…except when it isn’t…  



OUR SUCCESS: PLAN

Drugs

Intubation

Difficult Intubation

Stabilization

Pre-oxygenation

Positioning

Assessment

PreparationSteps for Success



PREPARATION
• Monitor
• Working IV, suction, 

oxygen
• Oral and Nasal 

airways
• Bag Valve Mask
• Blades
• ETT, syringe, CO2 

detector
• A SECOND PAIR OF 

HANDS



PREPARATION
Y   BAG    PEOPLE

Stuart F. Reynolds, John Heffner. Airway Management of the Critically Ill 
Patient. 
Chest 2005;127;1397-1412



WHAT NEXT

Assessment

Anticipated 
Difficult 
Airway

Unanticipat
ed Difficult 

Airway

Anticipated 
Easy 

Airway



REMEMBER

• Assessment in critically ill patients – does not 
limit to airway
•  Assess general and hemodynamic condition 
of patient Prepare for crash landing



        ASSESSING THE AIRWAY

• Remember ABC’s!
• Can the patient speak?

– Assess for stridor, hoarseness, 
breathlessness

• Look, listen, and feel
• Place monitor, HR and O2 sats
• Assess the neck: hematoma, 

swelling, scars
– Remove cervical collar with in-line 

stabilization



ASSESSING THE AIRWAY
• History:

– C-spine 
immobilization, 
trauma

– Laryngectomy
– Airway problems
– Surgery?
– Dental issues

• Invasive vs. 
noninvasive
support

• Assess for difficult 
mask ventilation



     ASSESSING THE AIRWAY



               How Good are we in 
Predicting Difficult Airways in ICU?







POSITIONING
• Pillows
• Sniff Position: chin lift and 

jaw thrust





PREOXYGENATION
• Bag Valve Mask: positive pressure ventilation
• Patients with respiratory failure may not have adequate response

• – Baillard et al. demonstrated improved 
oxygenation
• with noninvasive positive pressure



                        PRE-OXYGENATION

• ROLE  OF NIPPV
• ROLE OF HFNCO





                          ROLE OF NIPPV  



PRE OXYGENATION

To perform NIV for 3 to 5 min in critically ill patients, the 
facial mask available in every ICU room is adequate. 

The patient should be in the semi-sitting position,
 FiO2 set at 100 %, inspiratory pressure set to observe a 
tidal volume of 6 to 10 ml/kg and respiratory rate of 10 to 
25 cycles/ min. 
The duration of the procedure usually corresponds with 
the time needed to prepare the drugs and equipment for 
intubation. 



                          ROLE OF HFNC



•           Intensive Care Med. 2015 Sep;41(9):1538-48





                               ICM DEC 2016







                      HOW DO I INTUBATE ?



RAPID SEQUENCE INTUBATION 
(RSI)..MODIFIED

• Goal: to prevent aspiration
– use with suspected full stomach

• The National Emergency Airway 
Registry
– 7,712 intubations
– RSI success rate >98.5%



ALWAYS REMEMBER
Emergency Airway Pharmacology

Anaesthesiology
Stabilized
Optimized
Planned

Critically ill
Hypotensive
Hypovolemic
Sympathetic overtone
Low reserves
Co – morbidities
Does not give time



PHARMACOLOGY
• Proper drug selection:

•  facilitates laryngoscopy
•  improves like hood of successful intubation
•  attenuates the physiological response of 

intubation
•  reduces the risk of aspiration and other 

complications – 50 to 70%

• Depending upon situation combination of :
•  pre-induction drugs
•  induction agent
•  paralytic agent

• Muscle relaxants - Beware
•  compel the physician to ventilate or intubate

Sivilotti ML, Filbin MR, Murray HE, et al. Does the sedative agent 
facilitate emergency rapid sequence intubation?  Acad Emerg Med 

2003; 10:612–620



    INDUCTION AGENTS: 
SEDATIVES

• Etomidate 
– Single dose may cause adrenal insufficiency 

for up to 72 hr
– Discouraged in sepsis, seizure DO
– No cardiac depression

• Propofol
– Rapid onset
– May cause hypotension, bradycardia
– Not safe in cardiac dysfunction

• Ketamine
– Analgesic, sedative, amnestic
– Raises HR and BP, caution in elevated ICPs, MI
– Does not ablate spontaneous ventilation



• Fentanyl and Midazolam
– Good choice in cardiac patients

• Always have a vasopressor quickly 
at hand in case of hypotension

INDUCTION AGENTS: SEDATIVES



PARALYTICS
• Succinylcholine

– Drug of choice
– Depolarizing neuromuscular blocker
– T1/2: 5 min
– Contraindications: renal failure, 

hyperkalemia, burns, history of MH, crush 
injury, chronic debilitation

• Rocuronium
– Only acceptable alternative to Sch
– Comparable to SCh  at dose of 1.0-1.2 

mg/kg



PASSING THE ETT
• Cricoid pressure (Sellick’s maneuver)



                        DL VS VL













THE DIFFICULT AIRWAY• Call for help
• Have a backup plan readily available



CAN’T INTUBATE, NONEMERGENT 
PATHWAY:

ADJUNCTS TO INTUBATION
• LMA
• Bougie
• Flexible 

Fiberoptics
• Rigid 

Fiberoptics



LARYNGEAL MASK AIRWAY
• Extraglottic airway 

device
• No protection 

from aspiration
• Place along posterior 

pharynx into the 
laryngeal inlet

• May be used as a 
bridge
to tracheostomy

• Do not use: 
pregnancy
>16 wks, MXF 
trauma



INTUBATING STYLET (BOUGIE)
• Gum elastic
• For directional control when the laryngeal 

inlet cannot be seen
• Blind passage, confirm with clicks on the 

trachea
• Cheap, easy to use



   CAN’T INTUBATE, CAN’T 
VENTILATE…

• Emergent invasive airway 
access



CRICOTHYROIDOTOMY: SURGICAL 
AIRWAY

• An emergent procedure to secure 
a surgical airway

• Equipment:
– Eye protection, mask
– Knife (11 or 10 blade)
– Hemostat
– ETT
– suction



HARDEST PARTS ABOUT A CRIC:
1.Knowing when to 

do it

2.Knowing your 
anatomy



The Montpellier-ICU  
intubation algorithm 

Bundle to limit 
complications related to 
intubation.



The Montpellier-ICU intubation algorithm
PRE-INTUBATION

1. Presence of two operators
2. Fluid loading (isotonic saline 500 ml or starch 250 ml) in absence of cardiogenic edema 
3. Preparation of long-term sedation
4. Pre-oxygenate for 3 min with NIV 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) 

PER-INTUBATION

5. Rapid sequence induction:
   - Etomidate 0.2-0.3 mg/kg or ketamine 1.5-3 mg/kg
   - Succinylcholine 1-1.5 mg/kg (in absence of allergy, hyperkalemia, severe acidosis, acute or chronic 
neuromuscular disease, burn patient for more than 48 h and medullar trauma) 
   - Rocuronium: 0.6 mg/kg IVD in case of contraindication to succinylcholine or prolonged stay in the ICU or 
risk factor for neuromyopathy 
6. Sellick maneuver

POST-INTUBATION

7. Immediate confirmation of tube placement by capnography
8. Norepinephrine if diastolic blood pressure remains < 35 mmHg
9. Initiate long-term sedation
10. Initial 'protective ventilation': tidal volume 6-8 ml/kg, PEEP < 5 cmH,O and respiratory rate between 10 
and 20 cycles/min, FiO2 100 % for a plateau pressure < 30 cmH2O 
11. Recruitment maneuver: CPAP 40 cmH2O during 40 s, FiO2 100 % (if no cardiovascular collapse) 
12. Maintain intubation cuff pressure from 25-30 cmH2O 

NIV: non-invasive ventilation; CPAP: continuous positive airway pressure ; FiO2: inspired fraction of oxygen 
De Jong et al. Critical Care 2014 18:209   doi:10.1186/cc13776 



Postintubation Care: 
Confirming
Placement• Auscultate

• ETCO2
• CXR
• bronchosc

opy





OTHER AIRWAY ISSUES
• The Expanding Neck 

Hematoma
• Obstructed ETT
• Unplanned Extubation
• Extubation of the Difficult 

Airway



EXPANDING NECK HEMATOMA



THE OBSTRUCTED ETT
• Secretions, kinking, biting, blood 

clots, cuff
herniation

• Presents:
– high peak inspiratory pressures
– steadily increasing ETCO2 +/- desats



OBSTRUCTED ENDOTRACHEAL 
TUBE

• 100% oxygen
• Chin lift/jaw thrust
• Attempt to pass suction catheter, 

bag ventilate
• If stable: irrigate, pass bronch, c/s 

airway
exchange catheter

• If unstable: remove ETT and 
reintubate +/- airway exchange 
catheter



AIRWAY EXCHANGE CATHETER



UNPLANNED EXTUBATION
• Self-Extubation & Accidental 

Extubation
– 60% require reintubation
– Listello et al: 87% require 

reintubation within 4 hours
• Associated with longer ICU stay, 

vent days,
morbidity and mortality

• UE incidence considered an 
indicator of
medical and nursing care quality



• UE incidence varies 
widely:– 0.5- 14.2% of patients

• 68- 95% are self-extubations
• Major risk factors: agitation, 

inadequate
sedation, decreased patient 

surveillance
• Restraints controversial

– Can still reach tube, may worsen 
agitation



       EXTUBATION OF THE DIFFICULT 
AIRWAY

• Airway obstruction is a primary 
cause of
respiratory distress after 
extubation
– Incidence 3-30%
– ~7% reintubation



    EXTUBATION OF THE DIFFICULT 
AIRWAY

• Airway complications more likely with 
extubation

• Obesity, OSA, head/neck/airway 
surgery= high risk extubation failure

• Routine Extubation Criteria
• Cuff Leak test
• +/- Airway Exchange Catheter
• Steroids- Cochrane Review 2009:

– In adults, multiple doses of corticosteroids 
begun 12- 24 hours prior to extubation do 
appear beneficial for patients with high 
risk



INTUBATING WITH A C-SPINE INJURY
• Manual in-line immobilization = gold 

standard
– Ok to remove anterior portion of collar

• All airway maneuvers will cause 
some degree of neck movement



• Fiberoptic bronchoscope-assisted 
intubation for limited mobility

• HALO: be prepared for 
surgical airway

INTUBATING WITH A C-SPINE INJURY



TAKE HOME MESSAGE
• Maintaining and securing a patent airway is 
primary goal in any emergency and difficult 
airway situation
• It’s a challenge
• But not impossible if we know correct 
techniques

•  Recognize the difficult airway
•  How much time do you have?
•  Who else is around?

• What is your backup procedure
• Know both old and new methods
• Choose backups based on skills



              
             THANKYOU
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