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Notions de base

Faire un remplissage
vasculaire pour augmenter
un débit cardiaque trop bas
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Concept du R.O.S.E.

@ O

Réanimer

Optimiser

Stabiliser

Evacuer

Malbrain MLNG, et al. Intravenous fluid therapy in the perioperative and critical care setting:
Executive summary of the International Fluid Academy (IFA). Ann Intensive Care. 2020
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Remplissage vasculaire

Augmenter le transport en O,

@ Augmenter la pression artérielle

Traitement de 1°" ligne dans chocs
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Remplissage vasculaire

Comment le remplissage vasculaire
augmente la pression artérielle ?

En augmentant le débit cardiaque (DC)

Pression = débit x résistance
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Risque du remplissage vasculaire

Oedemes Oedéeme Altération de la
périphériques pulmonaire microcirculation
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Risque du remplissage vasculaire

O'Connor ME, Prowle JR. Fluid overload. Crit Care Clin. 2015
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Risque du remplissage vasculaire

4 Sepsis in European intensive care units: Results of the SOAP )
study*

Jean-Louis Vincent, MD, PhD, FCCM; Yasser Sakr, MB, BCh, MSc; Charles L. Sprung, MD;
V. Marco Ranieri, MD; Konrad Reinhart, MD, PhD; Herwig Gerlach, MD, PhD; Rui Moreno, MD, PhD;
Jean Carlet, MD, PhD; Jean-Roger Le Gall, MD; Didier Payen, MD; on behalf of the Sepsis Occurrence in

\ Acutely Il Patients Investigators j
6
& |
‘I objl Exces de fluide (72h)
2000 FDR indépendant de mortalité
\> W, OR = 1.1 [1.0-1.1] (par litre)

Crit Care Med. 2016

Session Paramédicale - AER 2022 - Pr Martin Cour - 17/11/2022



Stratégie de remplissage vasculaire

Insuffisance circulatoire ?
Hypotension artérielle / bas débit / hypoperfusion ?
¥ LI:I

)

Hypovolémie évidente ?

Hémorragie active, phase initiale choc septique, etc

¥

.
Remplissage
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Précharge dépendance ?



Loi de Franck-Starling

Loi de Franck-Starling

Débit
cardiaque

Précharge
cardiaque
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Loi de Franck-Starling

Débit
cardiaque

D2

Précharge
cardiaque
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Loi de Franck-Starling

2
/

Débit cardiaque

O
[

>

\ Précharge cardiaque /
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Loi de Franck-Starling
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Loi de Franck-Starling

Débit cardiaque

\ Précharge cardiaque

>

/
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Loi de Franck-Starling

a )

Débit cardiaque

>

\ Précharge cardiaque /
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Loi de Franck-Starling

Débit
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Loi de Franck-Starling

cardiaque =

Précharge
cardiaque
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Loi de Franck-Starling

Vasopresseurs

Débit
cardiaque Inotropes

I
[
[ \ post-charge
l

Cardiopathie septique
Ischémie cardiaque
I post-charge

Précharge
cardiaque
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Notion de précharge

Précharge
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Notion de précharge

VG

S
D

Précharge
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Evaluation de la précharge

Diametre veine
cave sup.

Taille du VG
PTDVG

Diametre veine
cave inf.
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Evaluation de la précharge

-~

/

Approche invasive

Approche non invasive
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Evaluation de la précharge

Mesure PVC Estimation PVC
Mesure POD Mesure diametre VC
Mesure PAPO (PTDVG) Mesure taille du VG
VTDG /thermodilution/ \Estimation PTDVG
Approche invasive Approche non invasive
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Prédiction remplissage — Veine cave ‘*@AER

ACTUALITES EN REANIMATION

2 Veine Cave Inf. Insp. 1.3 ¢m

| Yeine Cave Inf. Exp. 1.9 ¢m
VClInsp. / VCl Exp. 0.690

e
e

I

—&:T "'-‘_’
-expiration=="

T —
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Evaluation du debit cardiaque

Volume d’éjection
Débit cardiaque

Catheter enfrance

Approche invasive
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Evaluation du débit cardiaque

Volume d’éjection
Débit cardiagque

Injection

Temps (secondes)

/ Température \

/

Approche invasive
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Evaluation du débit cardiaque @AER

ACTUALITES EN REANIMATION

Central Venous

Catheter (CVC) Injectate

temperature

‘ . * / sensor housing .o ]
Injectate temperature -
\ sensor cable
1

Pressure cable

i‘ Temperature Y -
’ interface cable v
‘ 4.

PULSIOCATH PU LSION disposable
thermodilution catheter pressure transducer
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ITVssAo |

4 )
VES = ITVssAo x surface

VES = ITVssAo x TD?/4

Débit = VES x FC
\ Y

Approche non invasive

D
=

Ao:
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Indices statiques de précharge

Peut-on utiliser les indices statiques pour prédire la
réponse au remplissage vasculaire ?

Débit cardiaque

Précharge cardiaque
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Indices statiques de précharge

Cardiac filling pressures are not appropriate to predict
hemodynamic response to volume challenge*

David Osman, MD; Christophe Ridel, MD; Patrick Ray, MD; Xavier Monnet, MD, PhD; Nadia Anguel, MD;

\ Christian Richard, MD; Jean-Louis Teboul, MD, PhD j
/ \ 20 - .
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Répondeurs Non répondeurs
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Fluid challenge

: Augmentation du
@‘ débit cardiaque ?
ﬁ Augmentation de

500 ml de SSI la PA ?

Si non : potentiels effets indésirables
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Prédire la réponse au remplissage

Arythmie cardiaque ?
f Ventilation spontanée ?

)

N

Précharge dépendance ?
Compliance < 30-40?

¥
Lever de jambe passif Lever de jambe passif
Mini remplissage

Mini remplissage

Variation PP

Variation VCI / VCS

_non_

1 3
_Lever de jambe passif _
__ Mini remplissage
| VariationPP
_ Variation VCI / VCS__
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Lever de jambe passif

Passive leg raising predicts fluid responsiveness in the critically ill*

Xavier Monnet, MD, PhD; Mario Rienzo, MD; David Osman, MD; Nadia Anguel, MD; Christian Richard, MD;
Michael R. Pinsky, MD, Dr hc; Jean-Louis Teboul, MD, PhD
Crit Care Med 2006

Lever de jambe passif = épreuve remplissage
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Lever de jambe passif

o, Changements de débitaortique

induits parle LJP
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Approche pratique @AER

ACTUALITES EN REANIMATION

/Monnel al. Annals of Int Care (2022) 12:46 .
sty el ML ® Annals of Intensive Care

REVIEW Open Access

Prediction of fluid responsiveness. What's 2

new?

Qvier Monnet'®, Rui Shi and Jean-Louis Teboul /

( Re-assess CO inthe semi- )

recumbent position

(should return to baseline)

Use a real-time
measurement of CO
(not blood pressure only)

Volume
— — expansion
\ /

pn S AN

Use the bed adjustment
( and avoid touching the patient

< Check that the (pain, awakening)
trunk is at 30-45" i
\_——/
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Mini fluid challenge

An Increase in Aortic Blood Flow after an Infusion of 100 ml
Colloid over 1 Minute Can Predict Fluid Responsiveness

The Mini-fluid Challenge Study
4 )

100 mL 500 mL
.

Y4

ITVssAo -> VES
\

Muller L et al. Anesthesiology. 2011
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Mini fluid challenge

An Increase in Aortic Blood Flow after an Infusion of 100 mi
Colloid over 1 Minute Can Predict Fluid Responsiveness

The Mini-fluid Challenge Study

70 o Best cut off value = 10%
Se = 0.95[0.87 - 0.99]
60 o Sp = 0.78 [0.59 - 0.97]
positive predictive value = 0.83 [0.68 - 0.98]
50 o negative predictive value = 0.93 [0.81 - 0.99]
positive like hood ratio = 4.32
negative like hood ratio = 0.064
40 s
S
20 8

10fennnsaRuannnannnnnnnnnnsannnnnnnnnnns 10 %

0 o) @
6
o

Variation Vol. ejection (%)
3 S

R
=

Responders Non responders

Muller L et al. Anesthesiology. 2011
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Approche pratique

I AER

ACTUALITES EN REANIMATION

/Mumddﬂmakdmmmtnm (2022) 12:46
https://doi.org/10.1186/513613-022-01022-8

Prediction of fluid responsiveness. What's ==

new?

Qvier Monnet'®, Rui Shi and Jean-Louis Teboul /

@ Annals of Intensive Care

®

0—

of fluid bolus

o/.——\ | Infuse 100 )
mL of fluid

< Use a real-time and precise Bl e

measurement of CO
(not blood pressure only) VOIun?e
expansion

——

§
J

\

®

during a period of

( Measure CO value

stability
e e

( Infuse the rest )

i / \I[:]

'
f

./

\;;‘

Checktl‘nt fluid

lncreued co

0\_/
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Pression pulsée

Pression artérielle (mmHg)

Volume d’éjection systolique
S - ]
Résistances vasculaires
O - —

Session Paramédicale - AER 2022 - Pr Martin Cour - 17/11/2022



Pression pulsée

S
o

/ Volume d'éjection \
>

>
Précharge cardiaque /
Volume d’éjection systolique
= @D

Résistances vasculaires

Pression artérielle (mmHg)
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Pression pulsée
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Ventilation et pression pulsée

Ventilation mécanique

Augmentation P,y
Augmentation Pop

Chute gradient

retour veineux

1

Si pré-charge
dépendance

Baisse du volume d'éjection [eammdll Baisse PP
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Ventilation et pression pulsée

Loi de Franck-Starling -

VES ou
PP

Précharge
cardiaque
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Ventilation et pression pulsée

4 o )

Volume d’éjection systolique

Résistances vasculaires
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Pression VA

Pression sanguine artérielle

/L

Expiration Inspiration Pause expiratoire

Temps
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i

|

il

" APP=26%
DC=3L/min,

=

" APP = 5%

DC=4L/min
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Validité PP en VAC

Invalidité de la variation de PP en cas :

1 - Arythmies
2 - Efforts respiratoires
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Validité PP en VAC

Validité de la variation de PP incertaine :

1 = Vt < 8 mllkgppT
2-Crs <30 ml/cmH,0

A 3 -FR > 40 cycles/min

Mais si delta PP > 10-12% : prédictif réponse au RV
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Validité PP en VAC

e S K Pulse pressure variations to predict fluid
Michael Piagnerell responsiveness: influence of tidal volume
arc Aoc

Jean-Louis Vincent

/ APP\12.8% APP 8%
10 — TV > 8 milkg

Sensitivity

...... TV < 8 mlikg

Vt <8 ml/kg (n=27)
Vt >8 ml/kg (n=26)

0.4 06
1 - Specificity

De Backer D et al. Intensive Care Med 2005:31:517-23

Session Paramédicale - AER 2022 - Pr Martin Cour - 17/11/2022



Validité PP en VAC

Passive leg-raising and end-expiratory occlusion tests perform
better than pulse pressure variation in patients with low
respiratory system compliance*

»
h=54 patients
Crs<28, n=28 801 5 ¢ ;
Crs >28, n=26 > : \V /mL
> o\’
0
¢ Ig
O
N\ E Crs <30 cmH;0/mL
7 20
O d
’ I
¢ O v T
0

\_

20 40 60 80 100
100-Specificity /

Monnet X et al. Crit Care Med 2012:40:152-7
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Validité PP en VAC

Anesthesiology 2009; 110:1092-7 Copyright © 2009, the American Society of Anesthesiologists, Inc. Lippincott Williams & Wilkins, Inc.

Influence of Respiratory Rate on Stroke Volume Variation

in Mechanically Ventilated Patients

Daniel De Backer, M.D., Ph.D.,” Fabio Silvio Taccone, M.D.,T Roland Holsten, M.D., Fayssal Ibrahimi, M.D., ¥
Jean-Louis Vincent, M.D., Ph.D.§

n=17 patients ﬁ i

Choc septique 40 -
Ventilation > 8 ml/kg | 35 -
DeltaPP > 10%

i/

40 /

De Backer D et al. Anesthesiology 2009;110:1092-7

16 30
Respiratory

rate (n/min)
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Prédiction réponse remplissage et PP @AER

ACTUALITES EN REANIMATION

Mechanical ventilation with Presence of spontaneous
no spontaneous breathing breathing
and no cardiac arrhythmias or cardiac arrhythmias
- ¢ Do not take PPV into account
[ Take PPV into ] « Consider other tests of fluid
Siceolls responsiveness

(@) (@») (@)

|
I |

4 ) .
* Fluid responsiveness is likely if there is no RV failure* Consider VT2 8 mi/kg and VT < 8 mi/kg or
or IAH** a VT challenge Crs > 30 ml/cm H,0 Crs < 30 ml/cm H,O

¢ In case of any doubt, perform Passive Leg Raising:

> decrease in PPV: fluid responsiveness is likely
> no decrease in PPV: fluid responsiveness is unIiker) [Fluid responsivenessJ { Eonsider }

(N is unlikely a VT challenge

Teboul JL et al. ATRCcM 2018
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Prédiction remplissage %AER

ACTUALITES EN REANIMATION

LASTING LEGACY IN INTENSIVE CARE MEDICINE

]

‘ surrogates are used to detect preload responders

A e...andthechanges in stroke volume or its J The prEdiCtiOn OfﬂUid reSpOnSiveneSS Cpies

Xavier Monnet'"®, Manu L. N. G. Malbrain®**® and Michael R. Pinsky*®

Stroke
volume i
J ’,/" _____ J Passive leg raising test P e &
¥ — > AC0210% { Mimickinga |
,/ | fluid challenge |
T ,/' ; :
-~ / S
__________ 4 e Mini-fluid challenge
/ g
= / / J
n 711" A
I /S
A /
‘// / )
V&
/ ,//
// " A M M Pulse pressure variation
Cardiac preload Y S

a" ’/‘
e P A e e B Vena cava collapsibility
N st e et
S IR —_———— 215%
B 7~

| The tests or mechanical ventilation NNl T MMMM M"MM Ei GO occKision | Using heart-lung
’ . | interactions

change cardiac preload...
.

U TRV oo craence
S 2PPV21t03.5%
~~~~~~~~
---------- - Sigh manoeuvre
NCO 230%

Intensive Care Med. 2022
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Take home message

RV si insuffisance circulatoire

RV si probabilité réponse +

Indices dynamiques > statiques
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