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1. Background : 2 situations = planed and 
unplanned difficult ventilation/intubation

2. How to detect difficult ICU intubation ?

3. How to optimize difficult intubation procedure 
in obese patients in both Operating room and 
ICU ? 

Objectives



Risk n°1 

Intubation and/or 

difficult ventilation !

Cardiac Arrest

and Death

Severe hypoxia, 

cerebral anoxia… 



PRIORITY OVER EVERYTHING ELSE

In case of 

difficult intubation

KEY MESSAGE

1. OXYGENATION

+

2. CALL FOR HELP



2 MAIN SITUATIONS

1. Non difficult
INTUBATION 

2. DIFFICULT INTUBATION

2.b/ Unplaned
DIFFICULT INTUBATION

2.a/ Planed 
DIFFICULT INTUBATION



Difficult Intubation (= morbidity)

ICU

(10-20 %)

Anesthesia

(3-5 %)
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Difficult Intubation

In obese patient in ICU  

More 

complications ?



Risk of 
complications 

1. Difficult 
Intubation 

2. Obesity
3. Critical care 

ICU patient 
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Intubations in 
ICU  (n=253)

1.Complications 
“overall” 

= 40-50%

2. Complications
severe life 

threatening 

= 25-40%



Crit Care Med 2018 jan

Ultime complication related to 
intubation : cardiac arrest/death !



INTUBATION PROCEDURES

n = 1918

INTUBATION RELATED 

CARDIAC ARREST

n = 49

(2.7%)

NO INTUBATION RELATED

CARDIAC ARREST

n = 1798

(97.3%)

n = 1847 
Included for analysis 

Excluded n = 71 

(reasons for admission 

and /or intubation = cardiac arrest)

ROSC

n = 35/49

(70.4%) 

NO ROSC

n = 14/49

(28.6%)

Day 28 mortality

n = 22/35

(62.8%)

Day 28 mortality

n = 14/14

(100%)

Day 28 mortality

n = 541/1798

(30%)

Day 28 mortality

n = 36/49

(73.5%)

CARDIAC ARREST 

AND MORTALITY 

RELATED TO 

INTUBATION 

PROCESS

De Jong et al.  Crit Care Med 2018 jan



Arterial hypotension 

No preoxygenation

Overweight/obesity

Age > 75 years

3.406 (1.797-6.454) 

Hypoxemia 3.991 (2.101-7.583) 

3.584 (1.287-9.985)

2.005 (1.017-3.951)

2.251 (1.080-4.678) 

Five predictive factors of cardiac arrest during 

intubation procedure in multivariate analysis

Odds ratio

De Jong et al.  Crit Care Med 2018 jan



≥  1 ≥  2 ≥  3

Odds ratio of presenting a cardiac arrest related to 

intubation according to presence of risk factors

≥  4

OR
1.3

(0.65-2.65) 

OR
2.4 

(1.31-4.48) 

OR
4.3 

(2.41-7.72) 

OR
9. 9

(4.49-21.74) 

De Jong et al.  Crit Care Med 2018 jan



1. Background : 2 situations = planed and 
unplanned difficult ventilation/intubation

2. How to detect difficult ICU intubation ?

3. How to optimize difficult intubation procedure 
in ICU ? 

Objectives



PREDICTION of DIFFICULT INTUBATION



grade I grade II grade III grade IVMallampati

Cormack 
And

Lehane
(larygoscopy)

Morphologic criteria

Classification

Easy DifficultIntubation



Application in clinical practices

Evaluate « difficult » intubation criteria : 

1. All non intubated patients in ICU :  "difficult " ?

2. Patients at risk to be intubated = ex: under NIV ++  



Could we better identified

patients at risk of 

difficult intubation 

?





MACOCHA 
SCORE 

Points

Factors related to patient

Mallampati score III or IV 5

Obstructive Apnea Syndrom 2

Reduced mobility of Cervical spine 1

Limited mouth opening <3cm 1

Factors related to pathology

Coma 1

Severe Hypoxemia(<80%) 1

Factor related to operator

Non Anesthesiologist 1

Total 12

M.   Mallampati score III or IV
A.    Apnea Syndrom (obstructive)
C.    Cervical spine limitation
O.    Opening mouth <3cm
C.    Coma
H.    Hypoxia
A.    Anesthesiologist Non training

This score not only considers patient-related anatomical difficulty but also physiological 

factors and operator experience.



Frequency of difficult intubation with different MACOCHA Score 

Low risk Intermediate High risk



Risk Factors 
difficult intubation 
obese patients



1. Background : 2 situations = planed and 
unplanned difficult ventilation/intubation

2. How to detect difficult ICU intubation ?

3. How to optimize difficult intubation procedure 
in patients at risk ? 

Objectives



3.

Prevention collapse

(Fluid
loading, vasopressors…)

2.

Pre-Oxygenation

1.

Preparation

(patient-material…)

4. 
Paralysis - drugs

(RSI-Sellick….)

5. 

Post-intubation

(Tube-capnograph)

Improves
Intubation
Procedure



1.Preparation (patient-material…)

2.Pre-Oxygenation

3.Prevention collapse (Fluid loading and vasopressors)

4.Paralysis (RSI, Sellick…) – Drugs

5.Post-Intubation (tube-Capnogram…)

How to improve intubation procedure ?

“5 main Practices” (5-P)



1. Patient : - Monitorage (scope ECG, SpO2, PA…)

- venous perfusion.

- Remove prostheses

- Moderate Proclive Positon (if possible ?)

- head-up position

2. Nurses

3. Material

4. Drugs

Preparation



Risk Factors for

difficult intubation

Operator ?



Jaber et al. Crit Care Med 2006

Multivariate logistic regression analysis to assess independent risk factors  

for development of ETI complications  

 

 

Predictive risk factor Odds ratio  95% Confidence interval  

Acute respiratory failure 3.04 1.08  8.75 

Lowest systolic blood pressure 0.98 0.98  0.99 

Junior operator 0.42 0.22  0.78 

 

(= presence of 2 operators)





1. Patient 

2.  Personnel :

3. Material : dedicated trolley

4. Drugs

- Written protocol for homogeneous practices

- Specific education for the staff (senior, junior physicians, nurses) 

- Aspiration, water-set,

- Material for DIFFICULT INTUBATION 
tested laryngoscopes, Several blades of 

laryngoscope, mandrin,…)

- Several tube sizes (woman 7-7.5 , man 8.0–8.5)

- Difficult intubation trolley (dedicated for ICU)

- Fastrach LMA (routine use), Bougies and stylet

- Videolaryngoscope

- Fiberoscopy (by training physician if multiple attempts…)

- Capnogram monitoring
LMA

Preparation



Stylets Mandrins

Cook

Eschmann



p= 0.01

p= 0.05

p= 0.72

%

Combo

Videolaryngoscope n=70

Standard

Videolaryngoscope n=140

Frequency of difficult intubation and/or difficult laryngoscopy, 
difficult intubation and difficult laryngoscopy according to group 

Dec 2013



The two different ways of using the (combo) videolaryngoscope



1. Less Frequency of difficult intubation 

March 2014

2. More Frequency of first attempt success

3. Less Frequency of Esophageal intubation







Primary outcome = First-attempt success rate

NS



1. The creation of a “blind spot” under Videolaryngoscope

has been proposed as a major contributor to intubation 

failure and pharyngeal soft tissue injury.

2.  Level of expertise and experience of operator

Secondary outcome = Difficult intubation

NS



Intubation et obésité

- Présumée difficile
- Préparation ++++, algorithme 
- Vidéolaryngoscope si difficile
- Intubation séquence rapide si estomac plein

Andersen et al., Acta Anaesthesiologica Scandinava 2011

↓ INTUBATION 

DIFFICILE

VIDEO
LARYNGOSCOPE



1. Patient 

2. Personnel :

3. Material

4. Drugs

Fluid loading 

(Cristalloïdes, Colloïdes)

Amines

(Noradrenaline, 

Ephedrine)

Sedation

Induction

Continuous

Preparation



1.Preparation (patient-material…)

2.Pre-Oxygenation

3.Prevention collapse (Fluid loading and vasopressors)

4.Paralysis (RSI, Sellick…) – Drugs

5.Post-Intubation (tube-Capnogram…)

How to improve intubation procedure ?

“5 main Practices” 



Healthy lungs

Preoxygenation/Denitrogenation

Before
preoxygenation 

PaO2
(mmHg) 100

End
(3-4 min)

400



Healthy lungs Injured lungs

Preoxygenation/Denitrogenation

Before
preoxygenation 

End
(3-4 min)

PaO2
(mmHg) 100 400

Before
preoxygenation 

PaO2
(mmHg) 60

End
(3-4 min)

100



Pelosi Anesth Analg 1998

Non aerated tissue (+ 20%)
Poorly aerated tissue (+ 
70%)

LUNG VOLUMES AND OXYGENATION

Atélectasis

HYPOXEMIA

Lung
Volume
(FRC…)

Oxygenation
(PaO2/PAO2)

OBESITY



Standard 

Preoxygenation

Preoxygenation

CPAP = 6 cmH2O

Prevention of derecruitment (atelectasis) during intubation

Before induction After intubation 

Atelectasis +

No atelectasis 

Rusca. Anesth Analg 2003



Preoxygenation before 

intubation in ICU : 

new approaches ?

1. Non-Invasive Ventilation (NIV/CPAP) 

2. High Flow Oxygen Cannula (HFNC)

3. Combined NIV + HFNC 



Preoxygenation before 

intubation in ICU : 

new approaches ?

1. Non-Invasive Ventilation (NIV/CPAP) 

2. High Flow Oxygen Cannula (HFNC)

3. Combined NIV + HFNC 



Standard (balloon) NIV (PSV+PEEP)-preOxyversus

FiO2 = 1
5 < PSV  < 15 cmH2O
5< PEEP < 10 cmH2O



Time before, during and after endotracheal intubation
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OPERATING ROOMNIV preoxygenation

before intubation
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Face mask NIV with Pressure Support (8-10 cmH20) and 

PEEP (6 cmH20)  improves preoxygenation in obese patients

NIV preoxygenation

before intubation in OR



Noninvasive Ventilation and Alveolar Recruitment Maneuver Improve Respiratory
Function during and after Intubation of Morbidly Obese Patients: A Randomized
Controlled Study
Emmanuel Futier, Jean-Michel Constantin, Paolo Pelosi, Gerald Chanques,  Alexandre Massone, Antoine Petit, 
Fabrice Kwiatkowski, Jean-Etienne Bazin, Samir Jaber

Anesthesiology 2011

Lung 

Volume

Oxygenation



Impact  of PEEP on :

1. Lung 

2. Upper Airway 



British Journal of Anaesthesia, 2018 feb

Primary

Endpoint =

NS.



British Journal of Anaesthesia, 2018



Preoxygenation before 

intubation in ICU : 

new approaches ?

1. Non-Invasive Ventilation (NIV/CPAP) 

2. High Flow Oxygen Cannula (HFNC)

3. Combined NIV + HFNC ?



Miguel-Montanes et al. CCM 2015



Intensive Care Med 2015

NS



Preoxygenation before 

intubation in ICU : 

new approaches ?

1. Non-Invasive Ventilation (NIV/CPAP) 

2. High Flow Oxygen Cannula (HFNC)

3. Combined NIV + HFNC ?



1. Preoxygenation with NIV 
Before Intubation

(Positive Pressure = Alveolar recruitment)

“OPTINIV preoxygenation method” =
Preoxygenation in NIV + Continuous High Flow Oxygen

2. Apneic Oxygenation
During and before Intubation

(Continuous Oxygen Insufflation during laryngoscopy) 
+



ICM  2016 



NIV mediane (IQR)

NIV mean (SD) 89.0 (5.7) 91.5 (12.5)

90 (86-93) 96 (92-99)

96.2 (5.9)

100 (96-100)

91.3 (9.0)

99 (92-100)

97.8 (2.5)

99 (97-100)

NIV+ HFNC mediane (IQR)

NIV + HFNC mean (SD) 89.6 (5.5) 94.6 (15.0)

89 (87-92) 100 (95-100)

98.4 (3.6)

100 (99-100)

92.8 (6.7)

100 (100-100)

98.1 (2.8)

99 (98-100)

SpO2 
(%)



CONCLUSION

OPTINIV
method



PREOXYGENATION

Oxygenation

Non

hypoxemia

Mild to Moderate 

hypoxemia
Severe 

hypoxemia
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1.Preparation (patient-material…)

2.Pre-Oxygenation

3.Prevention collapse (Fluid loading and vasopressors)

4.Paralysis (RSI, Sellick…) – Drugs

5.Post-Intubation (tube-Capnogram…)

How to improve intubation procedure ?

“5 main Practices” 



Hypotension

post-intubation
“collapsus de reventilation”

Critic Care 2015

30 %
systolic blood 

pressure≤ 65 mmHg



1.Preparation (patient-material…)

2.Pre-Oxygenation

3.Prevention collapse (Fluid loading and vasopressors)

4.Paralysis (RSI, Sellick…) – Drugs

5.Post-Intubation (tube-Capnogram…)

How to improve intubation procedure ?

“5 main Practices (5-P)” 



Anesthetic drugs
(First choice proposition)

1. Hypnotic

2. Morphinic

3. Myorelaxant

• Etomidate : 0,3 à 0,5 mg/kg IV
or 
• Ketamine: 1,5 à 2 mg/kg IV

= O (avoid)

- Celocurine : 1 mg/kg IV
contra-indications (HyperK, Allergy, burns, neuromyopathy….)

or 

- Esmeron (Rocuronium) 1,5 mg/Kg IV



Anesthesic drugs 

« Low, is yet enough …. »

Moreover if myorelaxant was used in a (very) 

weak patient (hemodynamic failure !)

Key MESSAGE



1.Pre-intubation

2.Per-intubation

3.Post-intubation

ICM. 2010

10 recommendations (M.I.P) :

« MONTPELLIER-INTUBATION-PROTOCOL » 



Recommendations for intubation procedure in ICU

1. Fluid loading (500 ml cristalloides or 250 ml colloides)

2. Vasopressive drugs (early if diastolic arterial pressure < 35 mmHg)

3. Preoxygenation with noninvasive positive pressure ventilation (NIV)

4. Prepare long term sedation

5. Presence of two operators

1. Pre-intubation

6. Rapid Sequence Induction (RSI): hypnotic (Etomidate or ketamine) + 

NMBA (succinylcholine) if no contre-indication

with Sellick maneuver

2. Per-intubation

7. Verify tube placement with capnograph

8. Early administration of vasopressive drugs if persistant collapsus

9. Initiate sedation

10. Low initial tidal volume= 5-7 ml/kg (Pplat < 25-30 cmH2O)

3. Post-intubation
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Recommandations Formalisées d’Expert 2016





Frerk et al., BJA 2015

Echec intubation

Echec ventilation 
masque laryngé

Can’t intubate
can’t oxygenate



Recommandations 
in real life in an 

« hypoxemic 
critically ill patient »

APPLICATION AT BETSIDE



PREOXYGENATION in NIV (PSV+PEEP) during 3 min 

AIPEP

FiO2



At the end of the 3 min of Preoxygenation in NIV : anesthesia induction



Wait apnea ….(30-60 s)



Apnea occured ….



Intubation….

Sellick



Hemodynamic Parameters and oxygen saturation



Intubation



1.Preparation (patient-material…)

2.Pre-Oxygenation

3.Prevention collapse (Fluid loading and vasopressors)

4.Paralysis (RSI, Sellick…) – Drugs

5.Post-Intubation (tube-Capnogram…)

How to improve intubation procedure ?

“5 main Practices” 



CAPNOGRAM 

(EtCO2)

NORMAL Esophageal 

intubation
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Simulation +++ 



Delbove; J Critical Care 2015

When

intubate?

Not too delay intubation !



< 2 days

> 2 days



Take

Home

Messages



1. Intubation : specifically approaches severe patient

2. Evaluate difficult intubation criteria ? 

3. Use internal protocol (algorithm)/ practices homogenization

4. Improve preoxygenation : priority (CPAP, NIV…)

5. Capnogram : systematic for check the good tube position

6. Applied rapid sequence induction (RSI)

7. Formation-training (consider mannequin and simulation)++

CONCLUSION (1/2)

1. Intubation : specifically approaches severe patient

2. Evaluate difficult intubation criteria ? 

3. Use internal protocol (algorithm)/ practices homogenization

4. Improve preoxygenation : priority (CPAP, NIV…)

5. Capnogram : systematic for check the good tube position

6. Applied rapid sequence induction (RSI)

7. Formation-training (consider mannequin and simulation)++



Algorithms should make the 
distinction between  

The primary objective
= 

OXYGENATION

The secondary objective
=  

Tracheal intubation

CONCLUSION (2/2)



Thank you


