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|. Introduction



l. 1. Quelques rappels

* Définition objective de lI'intubation difficile ?

e Définition francaise : Une intubation est difficile
lorsqu’elle nécessite plus de deux laryngoscopies
et/ou la mise en ceuvre d’une technique
alternative, apres optimisation de la position de
la téte, avec ou sans manipulation laryngée
externe.
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Olivier Langeron ', Jean-Louis Bourgain?, Daniel Francon >, Julien Amour*, Christophe Baillard >,
Gaélle Bouroche ¢, Madeleine Chollet-Rivier?, Francois Lenfant 2, Benoit Plaud ®, Patrick Schoettker”,
Dominique Fletcher '°, Lionel Velly ", Karine Nouette-Gaulain '

Grades of Difficult Laryngoscopy:

Grade I:  Most of glottis is seen

Grade II: Only posterior portion of glottis can be seen
Grade III: Only tip of epiglottis may be seen

(ASA Task Force "difficult.")

Grade IV: Neither epiglottis nor glottis can be
seen, only soft palate

(ASA Task Force "difficult.")

Srade Srode

Fig. 2: Cormack and Lehane Classification



POGOQO score

» Percentage Of Glottic Opening score
» Score décrit lors de |'usage d'un vidéo laryngoscope

\ ; :
‘-\Qme' ior mm'smy} Score POGO: Pourcentage de Grades de larvngoscopie
\/ o | Porifice glottique visible de Cormack & l.ehane
| / ‘," ‘-' . l
F: N 100%
Vocal cofds \ ekl e
[/ 80% ’
‘ A . 0% Vo 111
Interarytenoid notch |

—_ e () 0,0

POGO score

A%




l. 2. Intubation difficile,
faisons-nous mieux qu’avant?

ANESTHESIOLOGY

Management of Difficult
Tracheal Intubation

A Closed Claims Analysis

Aaron M. Joffe, D.0O., Michael F. Aziz, M.D.,
Karen L. Posner, Ph.D., Laura V. Duggan, M.D., FR.C.P.C.,
Shawn L. Mincer, M.S.W., Karen B. Domino, M.D., M.P.H.

ANESTHESIOLOGY 2019; 131:818-29




ANESTHESIOLOGY

I. 2. |ntU batiOn diffiCiIe, Management of Difficult
. . Tracheal Intubation
faisons-nous mieux qu'avant?

Karen L. Posner, Ph.D., Laura V. Duggan, M.D., FR.C.P.C.,
Shawn L. Mincer, M.S.W., Karen B. Domino, M.D., M.PH.

ANESTHESIOLOGY 2019; 131:818-29

* Base de données de « Anesthesia Closed Claims Project »
 Comparaison des différentes plaintes en lien avec I'intubation difficile
e 2000 a 2012 (n=102) VS 1993 a 1999 (n=93)



Table 1. Patient and Case Characteristics

1993 to 1999, 2000 to 2012, Odds Ratio
n (% of 93) n (% of 102) (95% CI) PValue

psh Physical satus oV =178 36 (47 %) 78 {?Eﬂfn}

Emergency (n = 187

AZel?n ;pi mean + SD 1 Q 22%' ST 3?%1 0.325

Age > 65 yr 0.851
Obese (n = 151) 44 (62%) 54 (68%) 0.79 (0.40 t0 1.53) 0.499
Primary anesthetic 0.092*

General 83 (89%) 82 (80%) 2.02 (0.89 to 4.6)

Regional 2 (2%) 0 (0%) NA

Monitored anesthesia care 3 (3%) 8 (8%) 0.392 (0.101 to 1.52)

None 4 (4%) 11 (11%) 0.372(0.114 10 1.21)

Combined general + regional 1 (1%) 1 (1%) 1.10(0.068 to 17.8)
Procedures 0.042*

General surgery 24 (26%) 16 (16%) 1.87 (0.92 to 3.79)

Orthopedics 21 (23%) 9 (9%) 3.01(1.30t0 7.0)

Head, neck, ear, nose, and throat 20 (22%) 25 (25%) 0.84 (0.43 to 1.65)

Vascular/cardiothoracic 10 (11%) 16 (16%) 0.65 (0.278 10 1.51)

Neurologic/spine 5 (5%) 10 (10%) 0.52 (0.172 10 1.59)

Cesarean delivery e ————— e U.73 (0.118 10 4.4)

Gynecology/urology 0.63 (0.221 10 1.82)

Location of difficult airway event 83 {89%} 79 {? ?'%:I

Perioperative 10 “ 1 ﬂ;"rn} 23 {2 3%] 2.42 (1.08 to 5.398)

Outside location 0.41(0.18510 0.92)

Total N = 195 unless otherwise indicated. Claims with missing data excluded. Percentages may sum to greater than or less than 100% due to rounding. P values by chi-square or
Fisher exact test for proportions and ttest for age. Odds ratios based on 1993 to 1999 as the indicator and 2000 to 2012 as the reference category.

*Pvalues by Fisher exact test with Monte Carlo significance using 10,000 sampled tables. 1Other procedures included ventilator management (n = 6), resuscitation (n = 8), place/
change arterial or central venous catheter (n = 2), eye (n = 1), and endoscopy (n = 1).

ASA, American Society of Anesthesiologists; NA, odds ratio undefined.



Outcomes
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m 1993-99 (n=93)
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Death Permanent Airway Injury All Other
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Fig. 1. Clinical outcomes in difficult tracheal intubation claims
1993 to 1999 versus 2000 to 2012. Airway injury and “all other”
outcomes exclude death or permanent brain damage. P < 0.001
by chi-square test.



Limites

* Biais de sélection
* Biais rétrospectif : Etude rétrospective

=> Avec une incidence d’échec d’intubation d’environ 1,3/10 000 et une
incidence de dommage cérébraux/déces de 1/180 000 procédures,
difficile de realiser une etude randomisée controlée...



| £

Deficiencies in clinical judgment occurred in the majority - =
of recent claims (73%; n = 71 of 97) that could be ade- A lack of adequate planning for intubation difficulty or
quately assessed in our study. Our study is not unique in this failure contributed to the injuries in our study.

finding.>'*"> In the Danish Anesthesia Database, of emer-
gency surgical airway procedures over a 6-yr study period,
nontechnical skills were judged satisfactory in only 37%."

o7

Perseveration, defined as the consistent application
of any airway management technique or tool in three or
more attempts without deviation or change, or the return
to a technique or tool that was previously unsuccesstul, Our study also illustrated that poor outcomes after failed

was noted in a quarter of 2000 to 2012 claims (table 3). tracheal intubation may occur despite adherence to practice

guidelines.



EDITORIAL VIEWS

Current Difficult Airway Management—Not Good Enough!

lakashl Asal, M.D., Ph.D., David Hillman, M.D.

Anesthesiology 2019; 131:774-6

- Editorial publié dans la revue
Anesthesiology en octobre 2019

- Reprend le travail de Joffe & Al vu

R — précedemment

dards in crisis management
for airway difficulties through
a more rigorous approach
to training, certification, and
equipment availability...”
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(@\ . 1. Facteurs cliniques prédictifs d’'une
intubation difficile ?

JAMA | The Rational Clinical Examination

Will This Patient Be Difficult to Intubate?
The Rational Clinical Examination Systematic Review

Michael E. Detsky, MD, MSHP; Naheed Jivraj, MBBS, MSc; Neill K. Adhikari, MDCM, MSc; Jan O. Friedrich, MD, MSc, DPhil;
Ruxandra Pinto, PhD; David L. Simel, MD; Duminda N. Wijeysundera, MD, PhD; Damon C. Scales, MD, PhD

JAMA. 2019; 321(5):493-503



JAMA | The Rational Clinical Examination

Will This Patient Be Difficult to Intubate?
The Rational Clinical Examination Systematic Review

Michael E. Detsky, MD, MSHP; Naheed Jivraj, MBBS, MSc; Neill K. Adhikari, MDCM, MSc; Jan O. Friedrich, MD, MSc, DPhil;
Ruxandra Pinto, PhD; David L. Simel, MD; Duminda N. Wijeysundera, MD, PhD; Damon C. Scales, MD, PhD

* Revue systématique de la littérature canadienne, publiée dans le
JAMA en février 2019

* De 1946 a Juin 2018, 62 études de haute qualité méthodologique (N =
33 559 patients)

* Objectifs : identifier les facteurs de risques cliniques les plus a méme
de prédire une intubation difficile

e Bases de données : MEDLINE(1946-2018), EMBASE(1947-2018)
* 2 investigateurs




Table 2. Summary of Diagnostic Accuracy for Clinical Tests of Difficult Intubation Evaluated in 3 or More Studies

Type of Mo. of Mo. of Sensitivity Specificity
Predictor Anal ysis Patients Studies Threshold (95% Cl) (95%Cl)
Risk factor: snoring? 3% Bivariate 386 3 Histary of snaring 0.43 ({0.34-0.53) 0.87 (0.7140¢

]
(L P 5

Upperlip bite test grading classification

C lass 315.36-47 Bivariate 5005 13 Inability of lower incisors to reach lower
border of upper lip
Class 2 or 315.333 650 Bivariate am1 17 Ina bility of lower incisors to reach uppe

or vermilion border of upper Lip

Wilson score Bivariate B520 B =2 usedby 7 studie “b
z3usedb ‘\“‘,

Hyomental distance (measured in neutral  Univariate 1245 3 : ° c“\‘-

position) 184259 6‘\"‘\ o

Retrognathia?® 343%.40.42 Univariate 4017 0‘ m

Impaired mandibu lar
protrusion?’ 3% 53.60-63

Eahnnfhm ht to th nrnenizl
distance®® ‘%""‘*‘” kk

Impaired neck
m obility 23 2526

Sternomental

2 0O
dista HEEJH.JJ.JIHAJ \ e
:‘Eiigiif Elsl.u 1?1[.lzaar!11 Eﬂ. lg ., “

49-57,59,60,62-66, 59 -84

Irnpalredrnnuth B8
EIEEI'III'I 25,33, 35, 40, 43,)

63,64, r?.ﬂ: Th

Interincisar gap <2-5cm

Thyromental arvariate 10596 26
dista negld 13,253 3,40 43,45

G3-66,69-73, 75, 76,85

Palm printi?.26.2687

Range, <4-<7 cm

Univariate 695 4 Based onscoring system from eac hartic le

Bivariate ° ‘
P“‘sto‘ o TIS¥ toE™ e

0.41 (0.27-0.57)

0.55 (0.48-0.62)

0.36 (0.20-0.56)

0.45 (0.36-0.55)

0.77 (0.22-0.98)

7 67-0.95)

0.93 (0.85-0.97)

0,90 (0.83-0.94)

0.87 (0.81-0.91)

0.90 (0.80-0.95)

0.86 (0.80-0.91)

0.84 (0,55 0.96)

14 (8.9-22)

5.2(1.9-14)

4.2(1.9-9.5)

4.1(2.7-6.1)

4.1(3.0-5.6)

3.6(21-6.1)

3.3(2.4-4.4)

3.0(1.9-4.7)

0.42 (0.27-0.65)

0.42 (0.30-0.59)

0.60 (0.44-0.82)
0.84 (0.73-0.96)

0.85 (0.76-0.94)
0.78 (0.54-1.1)

0.36 (0.25-0.52)

0.77 (0.60-0.99)

0.65 (0.52-0.82)

0.52 (0.45 -0.60)

0.71(0.55-0.92)

0.63 (0.55-0.73)

0.28 (0.08-0.97)

Abbreviation: LR, likelihood ratio.
?Measured from the angle of the jaw to the tip of the chin.




Le test de morsure de la levre supérieur

5 S

. -

pper lip incisors bite the lip but cannot extend above the vermilion border; and class 3,
the lower the lower incisors cannot bite the upper lip at all.
, the lower




Le test de morsure de la levre supérieur
* Evalue |la protrusion mandibulaire
* Ressort dans cette étude comme une véritable piste a exploiter :
(13 studies; positive LR, 14 [95%CI, 8.9-22])
e A contrario, un patient de classe 1 :
negative LR, 0.42 [95% Cl,0.30-0.59])

* Incidence intubation difficile dans la population générale : ~ 10%

* Si classe 3 => jusqu’a 60% IOT difficile! - 3

incisors extend beyond the vermilion border of the upper lip: class 2, the lower




Autre

Table 1. Wilsoi

Parameter
Weight, kg

Cervical spine

Impaired jaw |
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Prominent inc
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Figure 2. Measurements for Thyromental, Sternomental, and Hyomental Distances

@ Anatomy and thyromental and hyomental distances

Mentum (M)

Cervical spine mobility and sternomental distance

@ A marker is held vertically against
the forehead while the head and
neck are fully extended.

The degree of cervical spine mobility will affect sternomental distance.

head and neck are
in extension

@ The marker is held in place

as the head and neck are
rotated to full flexion.

Hyomental distance
head and neck are
in neutral position

Thyromental distance

~ Sternomental distance
head and neck are

y

oft palate,

ite not

m and
wer
eeth



JAMA | The Rational Clinical Examination

Will This Patient Be Difficult to Intubate?
The Rational Clinical Examination Systematic Review

Michael E. Detsky, MD, MSHP; Naheed Jivraj, MBBS, MSc; Neill K. Adhikari, MDCM, MSc; Jan O. Friedrich, MD, MSc, DPhil;
Ruxandra Pinto, PhD; David L. Simel, MD; Duminda N. Wijeysundera, MD, PhD; Damon C. Scales, MD, PhD

Limites :

» Variabilité dans la définition de I'intubation difficile : grade de C&L et
nombre de tentatives étant les définitions les plus courantes

» Mobilité cervicale, rétrognathie, score de Wilson : évaluation
subjective...

» Etudes réalisées au bloc opératoire
» Pas d’analyse multivariée



. 2. Oxygénation apnéique

Respiration and Sleep Medicine
Section Editor: David Hillman

High-Flow Nasal Oxygen Improves Safe Apnea Time
in Morbidly Obese Patients Undergoing General
Anesthesia: A Randomized Controlled Trial

David T. Wong, MD,* Amelie Dallaire, MD,* Kawal Preet Singh, MD,* Poorna Madhusudan, MD,*
Timothy Jackson, MD,T Mandeep Singh, MD,* Jean Wong, MD,* and Frances Chung, MBBS*

Anesth Analg 2019;129:1130-6

International Anesthesia Research Society



Respiration and Sleep Medicine

nghFIow ll\rln;nsal Oxygen Improves Safe Apnea Time
in Morbidly Obese Patients Undergoing General

’ [ ] ’ °
I I 2 OX e n at I O n a n e I u e Anesthesia: A Randomized Controlled Trial
) : yg p q David T. Wong, MD,* Amelie Dallaire, MD,* Kawal Preet Singh, MD,* Poorna Madhusudan, MD,*

Timothy Jackson, MD,t Mandeep Singh, MD,* Jean Wong, MD,* and Frances Chung, MBBS*

» Etude randomisée controlée simple aveugle

»Publiée dans « Anesthesia & Analgesia », journal phare de I'|ARS en
2019

» Objectif principal : Comparer le « safe apnea time » entre OPTIFLOW
et oxygénation apnéique au masque facial durant I'induction en
chirurgie bariatrique.

ALY IARS

International Anesthesia Research Society
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Fig. 1 Box and whisker plot comparison of oxygen saturation
(Sp0O3) =95% time 1n the nasal oxygen administration (O,,s) and
non-nasal oxygen (NO,,s) groups. Boxes=means and standard
deviations of the data for each group. Whiskers=range of data.
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. 2. Oxygénation apnéique

100 —— Standard
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Proportion of patients
with Sp0O, = 95%
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Figure 2. Adapted Ring-Adair-Elwyn (RAE) tube secured fo Figure 4. Proportion of patients with Spo, > 95% during 750 s
delivery to the left buccal space. apnea (95% confidence bands shown with dashed lines). Hazard
ratio for Spo, < 95% 0.159, 95% confidence interval 0.044-0.226,

Pi< JOO01.



[ Enroliment ]

Assessed for eligibility (n= 174)

Flow chart
Excluded (n= 129)
H = Not meeting inclusion criteria (48)
> RecrUtement patlents N = Declined to participate (41)
entre aout 2017 et mars = Withdrawal of consent (2)
= Surgery postponed/cancelled (7)
2018 = Declined on clinical grounds (9)
+ = QOther reasons (22)
» 45 patients randomisés Randomized (n=45)
> 40 patients analysés l
Allocation

Allocated to CON Group (n= 22)

+ Received allocated intervention (n= 20 )

+ Did not receive allocated intervention (n= 2)
Declined by surgeon on clinical grounds (1)

Declined by anesthesiologist on clinical grounds (1)

Allocated to the HFNO Group (n= 23)

+ Received intervention (n= 20 )

+ Did not receive allocated intervention (n= 3 )
Declined by surgeon on clinical grounds (1)
Declined by anesthesiologist on clinical grounds (2)

Critéres inclusion :
» 18 ans,
> IMC>40

Criteres exclusion :

» Comorbidités séveres,
> VA difficile,

> RGO,

» obstruction nasale

Déroulement :

1 Analysis
Analyzed (n= 20)

+ Excluded from analysis (n= 0)

) |

Analyzed (n= 20)
+ Excluded from analysis (n= 0)

Figure. Consolidated Standards of Reporting Trials diagram. Con indicates control group; HFNO, high-flow nasal oxygenation group.

1. Pré 02 3mn 40L/mn 100% // Masque facial
EtO2 > 85%

2. Induction dAIVOC + rocuronium

3. 2mn apreés rocu - vidéolaryngo. Exclusion
des C3/4. Durant apnée augmentation débit
OF 60L/mn.

4. On attend Sp02 < 95% ou 6mn max



Table 2. Study Outcomes: Safe Apnea Time, Minimum Spo,, Plateau ETco,, and Time to Regain

Baseline Spo,

High-Flow Nasal

| Cor(l:lrc:ﬂ ZG(;;)up oxyg?:a;ci;g )Group - 75.9 { 33.3-118. 5}
Safe apnea time (s) 185.5+£53.0 201.4+77.7 3 -1 {[} 4_5 ) T‘J

Minimum Spo, (%) 87/.9+4.7 90.9 + 3.5
Dlateg Fleo (mmHoy 3R+ U0 2/ 0+ 2 [)

Time to regain baseline Spo, (s 49.6 + 20.8

Values represent mean = SD.
Control group: facemask oxygenation.
Abbreviations: Cl, confidence interval; ETco,, end-tidal carbon dioxide; Spo,, oxygen saturation measured by pulse oximetry.

TIME... IS LIFE !



Papier seduisant mais... limites importantes

 Etude monocentrique ; Simple aveugle

* Faible nombre de patients inclus (40); nombreux patients exclus
e Utilisation grade de Cormack en vidéolaryngoscopie...

* Patients Cormack Il ou IV exclus de I'étude

* Biais de sélection : Environs 80% des patients sont des femmes or
SAOS par exemple prédominant chez les hommes

* Chirurgie bariatrique uniguement



British Journal of Anaesthesia, m (w): 1—10 (2018)

doi: 10.1016/j.bja.2018.09.021

II. 3. Elaboration d'une stratégie Advance Access Publication Date: xxx

Clinical Investigation

Journals

Prospective validation of a new airway management
algorithm and predictive features of intubation

difficulty

F. Cook', D. Lobo', M. Martin®’, N. Imbert>®, H. Grati', N. Daami®,

C. Cherait', N.-E. Saidi', K. Abbay’, J. Jaubert', K. Younsi', S. Bensaid’,

B. Ait-Mamar’, V. Slavov’, R. Mounier’, P. Goater’, S. Bloc">, J. Catineau®,
K. Abdelhafidh?, H. Haouache? and G. Dhonneur>>*

1Department of Intensive Care Medicine, Henri Mondor University Hospital, Créteil, France, 2Curie Cancer
Institutes of Paris, Paris, France and 3Paris 12 School of Medicine, Créteil, France



Prospective validation of a new airway management
algorithm and predictive features of intubation
difficulty

F. Cook?, D. Lobo!, M. Martin®, N. Imbert"*, H. Grati’, N. Daami’,

C. Cherait’, N.-E. Saidi’, K. Abbay’, J. Jaubert’, K. Younsi’, S. Bensaid®,

B. Ait-Mamar’, V. Slavov', R. Mounier?', P. Goater?, S. Bloc"?, J. Catineau?,
K. Abdelhafidh?, H. Haouache? and G. Dhonneur>>*

COCORICO !

Journals

1Depaurtment of Intensive Care Medicine, Henri Mondor University Hospital, Créteil, France, 2Curie Cancer
Institutes of Paris, Paris, France and 3Paris 12 School of Medicine, Créteil, France

- Etude prospective francaise (Hopital Henri MONDOR)
- Menée de janvier 2015 a juillet 2017

- Etude réalisée dans le but de valider la sécurité d'un
nouvel algorithme pour l'intubation



Assessment for general anaesthesia with intubation

Preoperative airway assessment of seven difficulty features:

-Mouth opening
-BM1
-Modified Mallampati score
-Previous difficult intubation
=Mandible profile
-Thyromental distance
-Cervical spine mobility

\’

Each feature rated from 0 (no problem) to 3 (severe)
(See Table 1)

One feature of Class 1 or 2 HEirher one or more features of Class 3
Or two or more features of Class I or 2

| |

Routine management

Enhanced management

Step 1: Video-Airtraq™ (2 min)
Step 2: Video-Airtraq™+Stylet (2 min)
Step 3: Video-Airtraq™+Fibrescope (2 min)

Step 1: Macintosh laryngoscope (two attempts)

Step 2: Macintosh laryngoscope+Stylet (two attempts)
Step 3: Video-Airtraq™

Step 4: Video- Airtraq™HStylet

Fig 1. Decision tree. Selection of patients and management strategies.

Algorithme intubation avec ventilation efficace prévue.
Accord FORT.

3% SFAR INTUBATION
Ventilation au masque efficace
Aide !

Apnée
possible

Ventilation

prévue
spontanée

Un critere ID :
LARYNGOSCOPE

Au moins Deux critéres ID :
VIDEOLARYNGOSCOPE

MASQUE LARYNGE

POUR L'INTUBATION '
encecoes)

Réveil
Réveil
Intubation Abord trachéal si réveil
ES
Table 1 Strategy for rating seven assessed airway features
Ranks Class 0 Class 1 Class 2 Class 3
Features No problem Relevant difficult direct laryngoscopy to severe problems
Mouth opening (cm) or >5 5-4 4-3 3-2
inter-incisor gap >3 Fingers 3 Fingers 2 Fingers Thumb
BMI (kg m~?) <25 25-30 31-40 >40
Modified Mallampati (grade) 1 3 4
Previous difficult intubation None Failed direct Macintosh laryngoscope+ Previous awake
laryngoscopy Stylet failure intubation
Mandible profile Normal Slightly erased Clearly erased upper Retrognatia upper lip
lip bite test positive bite test negative
Thyromental distance (cm) >7 7-5 5-3 <3
>4 Fingers 4 Fingers 3 Fingers 2 Fingers
Cervical spine mobility (*) >90° Flexion/  90-45° 44-15° 14—0°, or flexion

Flexi i Fl i fixed deformity




Algorithme intubation avec ventilation efficace prévue.
Accord FORT.

3 SFAR INTUBATION
Ventilation au masque efficace
Aide !

Apnée
possible

Ventilation

prévue
spontanée

Echec,

|

Un critére ID ;.
LARYNGOSCOPE

Au moins Deux critéres ID :
VIDEOLARYNGOSCOPE MASQUE LARYNGE
e POUR L'INTUBATION
Deux FIBROSCOPE
mandrin
Réveil @
Réveil
Intubation Abord trachéal si réveil
Ui Eifen + fibroscope L e impossible
Assesment foc general anasthesa wit ieubstion
Preoperative airway assessment of seven difficulty features: |
Mouth opeaing
~Modified Mallampati score
“previous ifcul mtcbation
“Mandsble profile
~Thyromental distance
Carvical spin mobility |
Each feature rated from 0 (a0 problem) to 3 (severe)
(See Table 1)
Oncpureor s 11 kot
Routine management Enhanced management

ope (two attempts)
ope+Stylet (two attempts)

Fig 1, Decision tree. Selection of patients and management strategies.

Table 1 Strategy for rating seven assessed airway features

Ranks Class 0 Class 1 Class 2 Class 3
Features No problem Relevant difficult direct laryngoscopy to severe problems
Mouth opening (cm) or >5 5—4 4-3 3-2
inter-incisor gap >3 Fingers 3 Fingers 2 Fingers Thumb
BMI (kg m ?) <25 25-30 31-40 >40
Modified Mallampati (grade) 1 2 3 4
Previous difficult intubation None Failed direct Macintosh laryngoscope+ Previous awake
laryngoscopy Stylet failure intubation
Mandible profile Normal Slightly erased Clearly erased upper Retrognatia upper lip
lip bite test positive bite test negative
Thyromental distance (cm) >7 7-5 5-3 <3
>4 Fingers 4 Fingers 3 Fingers 2 Fingers
Cervical spine mobility (°) >90° Flexion/ 90—45° 44—15° 14—-0°, or flexion
extension Flexion/extension Flexion/extension fixed deformity




Assessment for general anaesthesia with intubation

Preoperative airway assessment of seven difficulty features:

-Mouth opening
-BM1
-Modified Mallampati score
-Previous difficult intubation
=Mandible profile
-Thyromental distance
-Cervical spine mobility

\’

Each feature rated from 0 (no problem) to 3 (severe)
(See Table 1)

One feature of Class 1 or 2 HEirher one or more features of Class 3
Or two or more features of Class I or 2

| |

Routine management

Enhanced management

Step 1: Video-Airtraq™ (2 min)
Step 2: Video-Airtraq™+Stylet (2 min)
Step 3: Video-Airtraq™+Fibrescope (2 min)

Step 1: Macintosh laryngoscope (two attempts)

Step 2: Macintosh laryngoscope+Stylet (two attempts)
Step 3: Video-Airtraq™

Step 4: Video- Airtraq™HStylet

Fig 1. Decision tree. Selection of patients and management strategies.

Algorithme intubation avec ventilation efficace prévue.
Accord FORT.

3% SFAR INTUBATION
Ventilation au masque efficace
Aide !

Apnée
possible

Ventilation

prévue
spontanée

Un critere ID :
LARYNGOSCOPE

Au moins Deux critéres ID :
VIDEOLARYNGOSCOPE

MASQUE LARYNGE

POUR L'INTUBATION '
encecoes)

Réveil
Réveil
Intubation Abord trachéal si réveil
ES
Table 1 Strategy for rating seven assessed airway features
Ranks Class 0 Class 1 Class 2 Class 3
Features No problem Relevant difficult direct laryngoscopy to severe problems
Mouth opening (cm) or >5 5-4 4-3 3-2
inter-incisor gap >3 Fingers 3 Fingers 2 Fingers Thumb
BMI (kg m~?) <25 25-30 31-40 >40
Modified Mallampati (grade) 1 3 4
Previous difficult intubation None Failed direct Macintosh laryngoscope+ Previous awake
laryngoscopy Stylet failure intubation
Mandible profile Normal Slightly erased Clearly erased upper Retrognatia upper lip
lip bite test positive bite test negative
Thyromental distance (cm) >7 7-5 5-3 <3
>4 Fingers 4 Fingers 3 Fingers 2 Fingers
Cervical spine mobility (*) >90° Flexion/  90-45° 44-15° 14—0°, or flexion

Flexi i Fl i fixed deformity




Algorithme intubation avec ventilation efficace prévue.
Accord FORT.

possible

Un critére ID :
LARYNGOSCOPE

u moins Deux critéres ID :
VlD OLARYNGOSCOPE

Dans tous les cas :
Deux essais au maximum

Réveil

Assessment foc general

of seven diff
Preaperative airway assessment of seven

anacsthesta with istubatic

BN
“Modified Mallampati scoce:
“Mandible profile

=8 Intubation

Each feature rated from 0 (no problen
(See Table 1)

Intubation
+ fibroscope

One feature of Class 1 or 2 Euh
orn
Routine management Enhanced management
Step 1: M scope (two ate Step 1: Video-Airtraq™ (2 min)

b
Step 2: M scope+Stylet (twa attempts)
Step 3: Video-:
Step 4: Video- AirtraqT+Stylet

Step 2: Video-Airtraq™+Stylet (2 min)
Step 3: Video-Airtraq™+Fibrescope (2 min)

Fig 1. Decision tree. Selection of patients and management strategies.

INTUBATION

Ventilation au masque efficace

Ventilation
spontanée

N

MASQUE LARYNGE
POUR L'INTUBATION

Y

FIBROSCOPE

Réveil @
Réveil
Abord trachéal si réveil

g seven assessed airway features

Class 0

Class 1 Class 2

Class 3

Intubation impossible

Modified Mallampati (grade)
Previous difficult intubation

Mandible profile
Thyromental distance (cm)

Cervical spine mobility (°)

No problem
>5

>3 Fingers
<25
1
None

Normal

>7
>4 Fingers
>90° Flexion/
extension

Relevant difficult direct laryngoscopy to severe problems

5-4
3 Fingers 2 Fingers
25-30 31-40
2 3
Failed direct Macintosh laryngoscope+
laryngoscopy Stylet failure
Slightly erased Clearly erased upper
lip bite test positive
7-5 5-3
4 Fingers 3 Fingers
90—-45° 44-15°
Flexion/extension Flexion/extension

3-2
Thumb

>40

4

Previous awake
intubation

Retrognatia upper lip
bite test negative

<3
2 Fingers

14—0°, or flexion
fixed deformity




Résultats

Assessment for general anaesthesia
24 522

L

General anaesthesia with intubation
16 697

— T

Routine management Enhanced management
15191 1506

——> Protocol deviation
5

Step1 15133

Step1 1432
Step4 0

Fig 2. Flowchart. Outcome and management strategies.
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Résultats
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e 24 522 patients évalués => 16 697 intubés sous anesthésie générale

* Aucun échec d'intubation
* 0,8% de reprise au masque facial pour désaturation
* Aucun cas de ventilation au masque facial impossible

* Aucun CICO

* Petite ouverture de bouche et diminution de la mobilité du rachis
cervical étaient les 2 principaux facteurs de risque d'intubation

difficile a I'Airtrag™



Limites

* Praticiens entrainés

e Patients sélectionnés :

* Exclusion des patients porteurs de modification anatomiques des
VAS
* Exclusion des patients présentant un saignement des VAS

e Exclusion des traumatisés faciaux ou du rachis
* Exclusion des patients obstétricaux ou pédiatriques
e Aucun patient ne présentant de trouble de la déglutition

* Protocole en vigueur depuis 3ans dans le centre de |'étude




Discussion

« Nouvel algorithme » : en réalité, application stricte des recommandations :

e Evaluation clinique attentive

* Elaboration d'une stratégie adaptée

* Matériel disponible en salle

e Chirurgiens disponibles en cas de CICO

=> Malgré toutes ces précautions, persistance de "mauvaises surprises"”



V. Intubation
vigile sous

fibroscopie




QUIZZ

* \Vous devez endormir sans urgence un patient avec une OB < 1cm.
Une intubation vigile sous fibroscopie s’'impose. Quel est votre
protocole ?

simple AL ORL
sédation associée a une AL ORL
ni AL ORL ni sédation

Vous privilégiez les hypnotiques tels que le midazolam ou le
propofol

o 0w p

E. Vous privilégiez les opioides tels que le rémifentanil en AIVOC



Awake Fiberoptic Intubation Protocols In the
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Awake Fiberoptic Intubation Protocols In the
Operating Room for Anticipated Difficult Airway:
A Systematic Review and Meta-analysis of
Randomized Controlled Trials

Luca Cabrini, MD,*t M Baiardo Redaelli, MD,* Lorenzo Ball, MD,#

Martina Filippini, MD,* Evgeny Fominskiy, MD,* Margherita Pintaudi, MD,*

Alessandro Putzu, MD,§ Carmine D. Votta, MD,* Massimiliano Sorbello, MD, ||
Massimo Antonelli, MD,T Giovanni Landoni, MD,*t Paolo Pelosi, MD,# and Alberto Zangrillo, MD*t

Meéta analyse et revue systématique de la littérature

37 etudes randomisées controlées dont 15 inclues dans une
meéta-analyse ; 2045 patients au total

Bases de données : PubMed, BioMed Central, Embase, and the

Cochrane Central Register of Clinical Trials

5 investigateurs

Objectif principal : taux de succes et déces

Objectif secondaire : évenements indésirables majeurs



Criteres d’inclusion :

» Intubation vigile sous fibro pour toute chirurgie

» Essais randomisés comparant les différents protocoles entrepris lors
d’une intubation vigile sous fibro

» Patients adultes avec |OT difficile prévue



Criteres d’exclusion :

» Etudes hors bloc opératoire

» Comparaison intubation vigile fibro VS autre technique
» Simulation



Résultats objectifs principal et secondaire :
» Echec d’intubation 12 / 2045 (0.59%)

» Evenements indésirables séveres 7 / 2045 (0.34%), pas de déces,
pas de complications irréversibles

» Pas de différence significative au niveau des taux de réussite avec les
différentes sédations (propofol, dexmédétomidine, benzodiazépines,
opioides, benzodiazépine + opioides, sévoflurane)

» Intubation vigile sous fibroscopie = SECURITE



Pour les amateurs du DEXDOR®...

Intervention Control
Author, year Events Total Events Total Weights Risk Ratio [95% CI]

Dexmedetomidine versus opiates :
Chu, 2010 0 16 0 14 254 % f =

: > 0.88[0.02, 41.80] .
Hu, 2013 0 20 2 20 428% | | i | 0.20 [0.01, 3.92] Atte ntlon to ut de
Liu, 2015 4 45 5 45 24.31% = " = 0.801[0.23, 2.79]
Subotal: 4 8 7 79 31.13% e ——— 0.67[0.22, 2.01]

. ~n
Test for subgroup effect: Z=-0.72, p = 0.47 m e m e

Heterogeneity: Q =0.73, df = 2, p = 0.69; 12=0.0%

: Vé °
Di detomidi iat lus b di i : d d
exmedetomidine versus opiates plus benzodiazepines | : 000,02, 4755 a u x e p I So e S e

Sayeed, 2013 0 16 0 16 254 % f B
Li, 2015 2 25 3 25 13.09% ‘ n— 1 0.67 [0.12, 3.65]

Yousuf, 2017 5 30 13 30 46.89% ‘ = 1 0.38 [0.16, 0.94] BRADYCARDIE
Subotal: 7 71 16 71 6252%

Test for subgroup effect: Z=-2.02, p = 0.04

Heterogeneity: Q =0.49, df =2, p = 0.78; 12=0.0% ——‘—_ 04510.21,0.58] régu I ié re m e nt m is e n

Dexmedetomidine versus propofol :
Tsai, 2010 0 20 1 20 3.83% : ] : ! 0.33[0.01, 7.72]

\i

V 4 e
Gupta, 2012 0 23 0 23 252% | " » 1.00[0.02, 48.37] EVI d e n Ce
Subotal: 0 43 1 43 635%
Test for sUb foct 7 = —0.53 0.5 e 0.52 [0.04, 5.92] Vs
est for subgroup effect: Z=-0.53, p = 0. § d I t d
Heterogeneity: Q =0.19, df =1, p = 0.67; 1?=0.0% a n S es e u es (XX
Total: 11 _’
Test for overall effect: :
Heterogeneity: Q =1.7 :
Test for differences bes Favours dexmedetomidine Favou
| 1 I \
0.01 1 2 10
Risk Ratio '

Figure 1. Forest plot for occurrence of desaturation episodes during awake fiberoptic intubation according to sedation protocol. Dexmedetomidine
is compared to sedation protocols based on opiates, opiates plus benzodiazepines, or propofol. df indicates degrees of freedom.



Propofol VS Rémitfentanil

Intervention Control
Author, year Events Total Events Total Weights Risk Ratio [95% CI]
Rai, 2008 0 14 0 10 23.59 % L | == 0.73[0.02, 34.18]
Lallo, 2009 0 30 1 30 34.84 % b B i 0.33[0.01, 7.87]
Zhang, 2012 0 18 3 18  41.57 % —= n | 0.14 [0.01, 2.58]

0 62 4 58 100 %

Total: __________..__ 0.28 [0.04, 1.82]

Test for overall effect: Z =

Heterogeneity: Q =0.46, d

Favours remifentanil : Favours propofol
| | [ |

0.01 1 5 10
Risk Ratio :

Figure 2. Forest plot for occurrence of desaturation episodes during awake fiberoptic intubation with sedation protocols based on remifentanil
versus propofol. df indicates degrees of freedom.



Moins d’apnée oui
mais au prix d’une

Sevoflurane VS propofol pollution environementale

plus importante..?

Intervention Control
Author, year Events Total Events Total Weights Risk Ratio [95% ClI]
Pean, 2010 8 39 16 39 80.31% C u 0.50 [0.24, 1.03]
Robba, 2017 2 36 9 36 19.69 % [ . 0.22 [0.05, 0.96]
Total: 1 75 100 %
Test for overall effect: Z = F} = ,D ﬂ-l |:|43 [DEE1 [}-ﬂ‘]]
Heterogeneity: Q =0.95, 0% ;
Favours sevoflurane : Favours propofol
| I | |
0.05 0.5 1 2
Risk Ratio :

Figure 3. Forest plot for occurrence of apnea episodes during awake fiberoptic intubation with sedation protocols based on sevoflurane versus
propofol. df indicates degrees of freedom.



Limites

* Pas de synthese possible — hétérogénéité trop importante
e Meéta-analyse uniguement sur 15 études
* Nécessite d’études prospectives randomisées

e Pas d’étude sur la kétamine (hypnotique régulierement utilisé dans
les sédations vigiles avec conservation d’'une VS)



CICO = Can’t intubate, can’t oxygenate
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* Article canadien
e CICO = Situation rare mais dramatique
* Proposition d’aide mnémotechnique

 Améliorer la confiance de I'équipe et la communication



Cannot Intubate, Cannot Oxygenate (CICO)
Checklist Mnemonic

C Call it and communicate it:

- Communicate explicitly, in an assertively graded manner: from “is this a CICO airway?” to “this
is a CICO airway”
- Call for help. Ask help received to summarize the situation they observe.

| Incision is Imminent:

- Get equipment: a bougie, a 6.0 endotracheal tube and a #10 or #20 scalpel;
- Paralyze the patient, make final attempts at face mask and supraglottic airway oxygenation

while equipment is obtained and opened;

C Cut vertically:
- Do not wait for surgical personnel to arrive.

- Without delay, cut 4-6 cm vertically with the scalpel blade in the midline. Extend if required.
- Palpate the cricothyroid membrane after vertical incision is made.

(@) Over-a-bougie technique:

- Identify the cricothyroid membrane by palpation within the wound after skin and
subcutaneous tissue incision;

- Incise the cricothyroid membrane using a horizontal incision;

- Maintain the opening with scalpel blade turned cephalad-caudad OR replace the scalpel blade
with your finger;

- Place a bougie through the cricothyroid membrane and downwards into the trachea;

- Railroad a 6.0 cuffed endotracheal tube over the bougie into the trachea; inflate cuff;

- Confirm endotracheal tube position with waveform capnography;

- Re-oxygenate the patient, then suction the endotracheal tube for blood.

Figure Cannot intubate, cannot oxygenate (CICO) checklist mnemonic
Aide-mémoire mnémotechnique « Impossible d’intuber, impossible d’oxygéner (CICO) »



Cricothyroidotomy / ultrasound

- W ST Aidine (<CTM)

Kristensen et al. BrJ A




(@\ I1l. Conclusion

* Intubation difficile : une réalité qui nous concerne tous

* Anticiper : IDENTIFIER et PLANIFIER

e Gagner du temps : Oxygénation apnéique et matériel en salle

* Faire face aux situations rares : CICO et cricothyroidotomie

o7

TIME IS LIFE
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KEEP CALM
AND

PREPARE FOR
CRICOTHYROIDOTOMY

Questions?



