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Physiopathologie et mécanismes
du dérecrutement dans 'ARDS
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Le dérecrutement

¢ Définition: le dérecrutement alvéolaire est le
terme couramment employé pour décrire la
perte d’aération du parenchyme pulmonaire
qui caractérise 'ARDS

Plan

¢ Définition de I'ARDS

e Dérecrutement lié a 'ARDS

e Dérecrutement iatrogéne:
—VIL
— Diminution transitoire de la pression positive
— Position du patient

ARDS : définition

e 1967: premiére description par Ashbaugh et al.
Lancet.: severe dyspnea, tachypnea, cyanosis
refractory to oxygen supplementation, decreased
lung compliance, and diffuse chest X-ray infiltrates.

e 1988: Murray JF, et al. An expanded definition of the
adult respiratory distress syndrome. Am Rev Respir
Dis 1988; 138:720-723.

Table 1. Lung Injury Scora

Sente
0 1 z 3 4
Chest Xamy, nunber of quadrants None 1 2 3 4
Oxpgenation, PAF rafic 300 215-295 175224 100-174 100
FEEP, cm HO =5 o8 =11 12-14 15
Lung compliancs, mlfem HO 80 4079 40 50 20 39 19

ARDS définition (2)

¢ 1994: conférence de consensus

Table 2. Criferia for acute lung injury (ALI) and acute respiratory distress syndrome (ARDS)

Timing Oxpgenation, P/F rafio Frental chest Xeray Pumanory criery wedge pressure

Al Acste onset <300 mmHg Bilateral infilotes <18mnHg or no clinical evidercs
of lelt ctrial hyserension

ARDS 200 mmHg

¢ 2013: conférence de consensus

Table 3. The Berlin definition of the acute respiratory distress syndrome (ARDS)

ARDS.
Timing Witin 1 wesk of @ known clinical insut or wersening respiratory symploms
Chest imaging Biloterol opozities - not fully explainsd by effusions, Iobar/lig eollapse, or rodulss
Origin of udema Not of cordiac origh or Juid overlood. Cbjecive casssymen: required in the

chsence of risk foctors for ARDS
Onygenation P/F rafic) (mmHg)
Mid [200-300) with FEEP or CPA? >5cnH0
Moderate (1C0-200) with FEEP = S5cm 1O
Severe <100 with PEE? >5cm H0

ARDS

* Infiltrats bilatéraux, hypoxémie

A Condiions with low vent latiaryprerusion rtia
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Le poumon normal
¢ Alvéoles aérées:
— Forces mécaﬁrligues

Les lésions alvéolaires de ’ARDS

— Surfactant
] \.,.m'.m Le dérecrutement iatrogéne
i P Tl * Lésions induites par la ventilation (VILI)

e
f{m%uﬂn.ﬁ’w

acrephaye

adama fluid and protsin

e Diminution transitoire de la pression positive
* Position

Les lésions induites par la ventilation:
VILI (ventilation induced lung injury)

Ni la pression plateau ni le volume courant ne sont des
bons prédicteurs du stress et du strain pulmonaire ->
principaux déterminants des Iésions pulmonaires
induites par la ventilation:

¢ Baro trauma => stress pulmonaire (Ptranspulmonaire)

¢ Volo trauma => strain pulmonaire (AV (Vol tidal+Vol
PEEP)/CRF)

¢ Atelectrauma: phénomenes d’ouverture fermeture
alvéolaire

| NO ventilation = NO VILI !

Am | Respir Crit Care Med Vol 178, pp 346-355, 2008

La pression transpulmonaire n’est pas
la pression alvéolaire
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Lésions induites par les hauts volumes

B Ventilation at high lung volume

Hyperinflation | .

T g

Air leaks Overdistention

Mais aussi....

Lésions induites par la ventilation a
faible volume et atelectrauma

A Ventilation at low lung volume
End expiration

Atelectrauma Lung inhamaogeneity

Prise en charge ventilatoire de I'ARDS
Les 3 zones de ’ARDS

¢ Poumon sain (concept de baby lung)
e Poumon recrutable
e Poumon non recrutable

Les principes de la ventilation dans 'ARDS

¢ Petits volumes courants (baby lung)

* Pression plateau limitée (baby lung

* Pression positive de fin d’expiratio
(recrutement)

e Curarisation (48h) = e

\_J Protactive Vortilaion

o)

Le dérecrutement iatrogéne

e VILI

¢ Diminution transitoire de la pression positive :
déconnexion, aspirations, fibroscopie

¢ Position
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Repeated Derecruitments Accentuate Lung Injury
During Mechanical Ventilation*

Hye Yun Park, MDY
Kyeongman Jeon, MD'
Man Pye Chung, MD'; Joungho Han, MDY

Dhjectives: The aim of our study Was 10 assess wherher repeated
deresruitments iduced by the repatitive withdrawal o hgh positive
ond axpirtory pressure could induse lung irjury in a swine model.
Design: Prespactive, randomized, sxoerinental animal study.
Satting: lnivorsity laberatory

Subjects; Speific galhugen-ie pigs (Choung-Ang Liboralary
Arimals, Seoul, Korea) weighng around 30ka.

Intorventions: Aftor lung irjury wao irduced by ropoated caline
lavage, pigs were vertilated in pressure-imited made with the
highas! possible posiiiva ardwepimiory presaure with a fical
volume of 8mbkg and mexinwm inspiratory pressure of 30cm
H,0. With this niial vantilater setting, the contrel areup {0 = 5)
recawed vonilaticn without derecruitments for 4 hours, and in
the derecruitment group (n =5, derecruitments wre repeatocly
indued by intentioral disconnection of the ventiatory circut for
30 seconds every B minutes for 4 haura.

Measurements and Main Results: Afier the intidl ncrease in posi-
tivo and-axpiratory prossurs, the Pan, incrassad to greater than

3 Yun Ha, M) Shin Hye |
Sang-Won Um, MD'; Won-Jun

* Keun-Shik Chang, FhD);
Young Suh, MDY

sioong Kim, MD'; O. Jung Kwen, MD!

450 mm Hg n bath groups. The Pao, remained at graate” than 450
rmmHg in tha contiol group persistertly, but in the derecnuiment
group, Peo, aignifcanty decresaed te 4277 mmHKg (adjusted
= 0.03) after 2 hours and remained significant for the rest f
the sidy. Pacn,, axygenation index, and alvolar-arerial arygen
radionl adso signifcantly inreased after 2 hours companed with
the control group. However, the varicblas of resoiratory mechan-
103 axoapt for minut vohimo at 2 hour point showod no difaronce
between the two groups 1of the duration of the stucy. Hstolog-
caly, significant branchinlar injury was chserved n the dependant
portion of the derecuiiment group vompared with the vontiols
{p=0.03], bu ot in tha nondapendent area of the lung,

ons: Ropoatod it rhatad lung injury,
panicularly 21 the bronchiclar level in the dspendent porticn, Star
egiaato minimize this typa of injury should ba incorporated when
Cesigning optimal ventlator atretegiss in ecute raspiratory dia
tress syncrome patients. (Gt Care Med 2013; 41:0423-e430)
Wey Werds: acute ling irjuy: slsclar collapso; bronchisla;
mesharical ventiation; pig; positive enc-expiratory pressure

Méthodes

Control group (1=5)

Animal Tbr hr 3hr
preparation PEEP
Derecrnitment group (n=5)
1 Disconnection for 305 every 5 minutes
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Figure 1. Schematic diagram of the exparimental protacel usad in this shudy: In the contral group, the animals
were veniilated with positive end-expitatory pressure (PEEF) as high as possblz withoul increasing the plateau
pressure of 30cm F,Q for 4hr of the study. n the derecruitment group, the endotacheal tubs was ntertionally
discennected from the venfilztor for 30 5 at min 0, 5, 10, 15, 20, 25, 30, 35 and 40 of each hrto induce
alverclar derecnitment (arrows)

Effets sur la Pa02, la PaCO?2 et la
compliance thoraco-pulmonaire
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In conclusion, repeated dere-
cruitments of previously recruited
lung may exacerbate the lung
injury associated with mechani-
cal ventilation, especially at the
bronchiole level in the dependent
portion of the lung. Strategies
to minimize this type of injury
should be incorporated when
designing optimal ventilator strat-
egies in ARDS patients,

Facteurs favorisant le dérecrutement
répété

¢ Ventilation avec des petits volumes courants
(surtout avec un niveau insuffisant de Peep)

¢ Aspirations, déconnexions, fibroscopie

Decreasing the Adverse Effects of Endotracheal Suctioning
During Mechanical Ventilation by Changing Practice

Salvatore Maurizio Maggiore MD PhD, Frangois Lellouche MD, Claudia Pignataro MD,
Emmanuelle Girou PharmD, Bernard Maitre MD, Jean-Christophe M Richard MD PhD,
Frangois Lemaire MD. Christian Brun-Buisson MD. and Laurent Brochard MD

e 79 patients ventilés , 4506 procédures
d’aspiration (3 mois)
 Application des guidelines

e 68 patients ventilés 4994 procédures
d’aspiration

Respiarory Care » Octoser 2013 Vou 58 No 10
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Guidelines

Effets des aspirations endotrachéales
¢ Fréquence des aspirations: ?

* Désaturation (46.8%) ¢ Déconnection: ?
* Profondeur: ?

. . o * Instillation de LP: ?
* Hypertension ou Hypotension (24%) * Taille de la sonde d’aspiration: ?

* Bradycardie (10%) .

* Secrétions hémorragiques (31.6%)

Durée de l'aspiration: ?
* Pression d’aspiration: ?
* ARDS:?

American Association for

Resmmatory Cane o Ocroger 2013 Voo 58 No 10 lies, Eadotracheal su
wilh artifical airways 2

Guidelines e g o
. o . o Effets de I'application des guidelines
* Fréquence des aspirations: uniquement si nécessaire
¢ Déconnection: non
¢ Profondeur: le tube et la trachée (pas jusqu’a la garde) z
R s o4 Lo . X gz ™
¢ Instillation de LP: a éviter, si nécessaire remplacer filtre EE
. gepe T £
par humidificateur chauffant 28,
=g
* Taille de la sonde d’aspiration: < 50% au diametre du z5 T
23
tube 549
3
e Durée de I'aspiration 15s maximum *
e Pression d’aspiration 200 a 250 mmHg @ N ;ull . o,‘,-gc: -gcmlrlhngn Hyporionaion _ Hypateraion  Tochyoerdia  Bredyoarder
* ARDS: systéme clos et auto triggering possible pendant
aspiration, recrutement apres aspi si hypoxémie
KESPIRATORY CARE ® OCTOBER 2013 Vol 38 No 10
Facteurs de risque pour effets secondaires Conclusion de I'étud
. . . ./ onclusion de l'etude:
des aspirations: analyse multivariée
Odds ase
" 95% (1 P N . L
Ratio - e AET : complications fréquentes, principalement
Oxygen desaturation (n = 60) A H Ati A H
P 3. £ o 150 oo 1aecss m désaturation et secrétions hémorragiques
oy T * Limplémentation des recommandations
No ARDS 03 0108 diminuent I'incidence des effets néfastes des AET
Fenod 2 04 LA FEIRE) LIE]
Hemonhagic socton =39 * AET fréquentes, PEEP >5, et ARDS sont des
Anticcagulation = 3 days 45 58-3.¢ 4 . ,
> 6 suctionings/d 425 1451244 08 facteurs de risque de ces effets néfastes
Period 2 0.31 0.13-40.78 0l . .
Blood re changes (n = 26)° ¢ Désaturation est un facteur de risque pour
Oxygen desaturaticn 4 14611 007 s p .
i 58 nesse g altérations hémodynamiques durant les AET
FPenod 2 44 U16-1.17 w
et ;;‘;3;:;—;;;;5?3“{;;;' ypertznsicn acd bypotensien. Resmaromy Caxe = Ocroner 2013 Vo, 58 No 10
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Decubitus dorsal vs prone position

Absence of gravity Gravity
I I

Le dérecrutement iatrogene

e VILI

e Diminution transitoire de la pression positive

Supine

* Position: decubitus dorsal vs prone position

n onomom

Lung Height (%4

Shape matching
and gravity

Isolated lung Shape matching

espiratory Distiess Syndrone

Am | Respir Crit Care Med Vo 158, Iss. 11, pp 1285 1293, Dec 1, 2013

N Conclusi ‘nérale:
Effets de la position ventrale onciusion generate

¢ Le dérecrutement dans I'ARDS est d{ :

The NEW ENGLAND TN meeree — Aux lésions alvéolaires diffuses de 'ARDS
JOURNAL o MEDICINE i - I — MAIS aussi aux manceuvres iatrogenes:
P in i S A R Do || o * Lésions induites par Ia ventilation
® Syndwome I R A

* Dérecrutement répété
o * Decubitus dorsal

Figiee 1. Kaplan- Meies Plot of the Probablity of Su-vnal bom Rundorriza.
doato Dar 90

Conclusion générale:
comment éviter le dérecrutement

¢ Ventilation protectrice pour minimiser le VILI

¢ Peep optimale (surtout avec les petits volumes
courants utilisés)

¢ Applications des recommandations pour les
AET et éviter fibroscopies, aspirations et
déconnexions intempestives.

* Prone position

¢ Réglage optimal de la FiO2 (éviter atélectasies
de dénitrogénation)




