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peropératoire

Les Enjeux

Quand et comment administrer un remplissage
vasculaire au bloc opératoire ?

Quels types de solutés ?
Ne pas oublier la pression artérielle !
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Mortality after surgery in Europe: a 7 day cohort study

Mortalité postopératoire
en Europe

UK : 3.6% [3.2-3.9]
FINLAND : 2.0% [1.1-2.8]
BELGIUM : 3.2% [2.3-4.1]
FRANCE : 3.2% [2.5-3.9]
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Adjusted odds ratio (95% CI)
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Pearse et al. Lancet 2012



Relation Volémie-Morbidité

morbidity
A

o . T risk of:

1 risk of: oedema

organ hypoperfusion ileus

SIRS PONV

sepsis _ pulm complications
multi organ failure

1 cardiac demands
_I— >

hypovolaemia normovolaemia hypervolaemia

Bellamy M C Br J Anaesth 2006



Perioperative Fluid Utilization Variability and Association
With Outcomes

Considerations for Enhanced Recovery Efforts in Sample US Surgical Populations

Retrospective audit, USA

Colonic surgery 84722
Length of Stay Total Cost Post-op lleus
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Hypo ET Hypervolémie augmentent la morbidité et les colts
Grande Variabilité dans I'administration des fluides

Thacker et al. Ann Surg 2015



Incidence and predictors of major perioperative adverse
cardiac and cerebrovascular events in non-cardiac surgery

S. Sabaté!®, A. Mases?, N. Guilera3, J. Canet?, J. Castillo®, C. Orrego®, A. Sabaté’, G. Fita®, F. Parramon??,
P. Paniaguall, A. Rodriguez3 and M. Sabaté?, on behalf of the ANESCARDIOCAT Group!

Bivariate analysis 155 - 26%
[OR (95% CI)], I 2
—3387 § P=0.843 - 22%
n= S 129 I - 20%
€ 414 -
Z 104 - 18% ¢
History of coronary artery disease 3.9 (2.6-5.7) 5 o 6% 2
5 8- L 14%@
History of chronic congestive heart failure 4.3 (2.8-6.6) E’ 3 109, 2
Chronic kidney disease 4.2 (2.8-6.4) % 6- - 10% 3
o o o 2.
History of cerebrovascular disease 3.2 (21-5.02) 2 4 2::’ a
Abnormal ECG 3.7 (2.5-5.3) £ [ e
Intraoperative hypotension 3.4 (2.3-5.01) 14 - 2%
0 0%
KRBL transtusion 3.8 (4./-4.4) Verylow risk  Low risk Intermediate risk High risk
n=1792 n=800 n=340 n=204
Risk score

Hypotension artérielle per-opératoire

Augmentation du risque rénal, cardiaque et neurologique

Sabaté et al. Br J Anaesth 2011



Relationship between Intraoperative Mean Arterial Pressure and
Clinical Outcomes after Noncardiac Surgery

Toward an Empirical Definition of Hypotension

33,330 patients, chirurgie non cardiaque (Cleveland, Ohio)

0 minutes i
1to 5 minutes 4 +—@—
- — Dés les premiéres minutes !!!
6 to 10 minutes | | @ ! :
11 to 20 minutes - ' > )
' ¢
il
>20 minutes - [ - "
! ¢
]
6 _
'i 1|.5 2I 2|.5

Adjusted Odds Ratio

@ Acute Kidney Injury 0 Cardiac Complication [l Myocardial Injury

Walsh M et al. Anesthesiology 2013
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1. Les Enjeux

2. Quand et comment administrer un remplissage
vasculaire au bloc opératoire ?
— Clinique



Dynamic changes in arterial waveform derived variables and fluid
responsiveness in mechanically ventilated patients: A systematic
review of the literature*

29 études, 685 patients

Remplissage indiqué sur des criteres clinico-biologiques : hypotension
artérielle, tachycardie, marbrure, oligurie, insuffisance rénale ...

Dynamic Variable

—— Cardiac End
Author Year n Patient SFV FFV SW Fluid Challenge TV (mLkg) Device Point
Tavernier (31) 1998 15 ICU-sepsis Y N N 500 mL HES 811 PAC 5V1
Michard (32) 1999 14 ICU-ARDS N Y N 10 PEEP- 7-12 PAC ClI
Michard (33) 2000 40 ICU-sepsis Y Y N 500 mL HES 812 PAC ClI
Berkenstadt (34) 2001 15 Neurosurg® N N Y 100 mL HES* 10 PiCCOF 5V
Reuter (35) 2002 20 Post C.Surg Y N Y 20 mL x BMI gelatin —_ PiCCO 5V1
Reuter (36) 2002 20 Post C.Surg N N Y 20 mL x BMI gelatin 13-15 PiCCO ClI
Reuter (37) 2003 12 Post C.Surg-a N N Y 10 mL x BMI HES" 10 FiCCO 5VI
14 Post C.Surg-b 10 mL % BMI HES® 10 PiCCO 5V1
Bendjelid (38) 2004 16 Post C.Surg Y Y N 10 PEEF® 810 PAC 5VI
Rex (39) 2004 14 Post C.Surg N N Y Trendelenburg 8 FiCCO 3V1
Kramer (40) 2004 21 Post C.Surg Y Y N 500 mL blood 810 PAC co
Marx (41) 2004 10 ICU-sepsis N N Y 500 mL HES 810 PiCCO —
Hofer (42) 2005 35 Post C.Surg N Y Y 10 mL/kg HES 10 PiCCO 5V1
Preisman (43} 2005 18 Post C.Surg Y Y Y 250 mL gelatin x 2 PCV PiCCO 5V1
De Backer (44)¢ 2005 27 ICU-mixed N Y N 1000 mL CR/500 HES 810 PAC ClI
Wiesenack (45) 2005 20 C.Surg? N Y Y 7 mL/’kg HES 7 PiCCO/PAC 5V1
Feissel (46) 2005 20 ICU-sepsis N Y N 8 mL/kg HES 810 TTE ClI
Solus-Biguenet (47) 2006 8 Hepatic surgery N Y N 250 mL gelatin® 810 PAC V1
Charron (48) 2006 21 ICU-mixed N Y N 100 mL HES 810 TEE 3V
Natalini (49) 2006 22 ICU-mixed Y Y N 500 mL HES 8 PAC ClI
Whyffels (50) 2007 32 Post C.Surg N Y N 500 mL HES 810 PAC ClI
Feissel (31) 2007 23 ICU-sepsis N Y N & mL/kg HES 810 TEE Cl
Lee (52) 2007 20 Neurosurg”® N Y N 7 mL/kg HES 10 Esophageal Doppler V1
Cannesson (53) 2007 25 C.Surg? N Y N 500 mL HES 810 PAC ClI
Cannesson (54) 2008 25 C.Surg? N Y N 500 mL HES 8-10 PAC ClI
Auler (53) 2008 59 Post C.Surg N Y N 20 mL/Akg LR 8 PAC co
Belloni (56) 2008 19 C.Surg? Y Y Y 7 mL’kg HES 8 LiDCOYPAC ClI
Cannesson (57) 2008 25 C.Surg? N Y N 500 mL HES 810 PAC ClI
Hofer (58) 2008 40 Post CABG N Y Y Trendelenburg 810 FloTrac®/PiCCO sV
Biasis (39) 2008 35 Liver transplant N Y Y Albumin 20 mL = BMI B-10 FloTrac/TEE co

Marik et al. Crit Care Med 2009



Dynamic changes in arterial waveform derived variables and fluid
responsiveness in mechanically ventilated patients: A systematic
review of the literature*

29 études, 685 patients

Remplissage indiqué sur des criteres clinico-biologiques : hypotension
artérielle, tachycardie, marbrure, oligurie, insuffisance rénale ...

Dynamic Variable

—— Cardiac End
Author Year n Patient SFV FFV SW Fluid Challenge TV (mLkg) Device Point
Tavernier (31) 1998 15 [ICU-sepsis Y N _\' 500 mL HES 811 PAC BV
Micha d (32) 1999 14 I£L ARDS ]D PEEF“ —12 P-B.(. CI

bkl

56% de patients
repondeurs

Cannesson 5] 2z p DU, N T N T 1 o100 PAC Cl
Cannesson (54) 2008 25 C.5urg” N Y N 500 mL HES 810 PAC CI
Auler (55) 2008 59 Post C.Surg N Y N 20 mL/Akg LR 8 PAC Co
Belloni (56) 2008 19 C.Surg” Y Y Y 7 mL’kg HES 8 LiDCOTPAC CI
Cannesson (37) 2008 25 C.5urg” N Y N 500 mL HES 810 PAC CI
Hofer (58) 2008 40 Post CABG N Y Y Trendelenburg 8-10 FloTrac®/PiCCO 3V
Biasis (39) 2008 35 Liver transplant N Y Y Albumin 20 mL = BMI 810 FloTrac/TEE co

Marik et al. Crit Care Med 2009



Nouveautes sur le remplissage

peropératoire

1. Les Enjeux
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— Clinique
— Optimisation hemodynamique



Optimisation du débit cardiaque =

maximalisation

Stroke Volume
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Optimisation du débit cardiaque =
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Stroke Volume / OBJECTIF

Preload-independance

———————————

Preload-dependance
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Optimisation du débit cardiaque =

maximalisation

/

Titration




Maximalisation du VES

VES
R Monitorage du VES

pendant le remplissage

Augmentation du VES ?
Titration du RV

- Augmentation du VES =
continuer

- Pas d’augmentation du
VES = STOP

>

Précharge



Perioperative Plasma Volume Expansion Reduces
the Incidence of Gut Mucosal Hypoperfusion
During Cardiac Surgery

Arch Surg. 1995;130:423-429
Michael Gerard Mythen, FRCA, Andrew Roy Webb, MD




Improving Perioperative Outcomes: Fluid Optimization
with the Esophageal Doppler Monitor,

a Metaanalysis and Review
J Am Coll Surg 2008

Tuong D Phan, MBBS, FRCA, Hilmy Ismail, MD, FFARCS(I), FRCA FANZCA,
Alexander G Heriot, MD, FRCS, FRACS, Kwok M Ho, MPH, FANZCA, FJFICM

MORBIDITE

Study ODM Control OR (fixed) Weight OR (fixed)

or sub-category i niN 95% Cl % 95% Cl
Mythen 1985 0/30 6/30 e 4.41 0.06 [0.00, 1.18]
Conway 2002 5/29 9,28 — 5.23 0.44 [0.13, 1.53)
Gan 2002 21/50 38/50 +—— 15.20 0.23 [0.10, 0.54)
Venn CVP 2002 11/30 10/31 B 4.30 1.2Z [0.4Z, 3.50]
Venn Con 2002 11/30 2129 +——— 9.33 0.22 [0.07, 0.66)
Mckendry 2004 13/89 24/88 _— 14.48 0.43 [0.20, 0.92]
Wakeling 2005 24/64 38/64 —_— 16.38 0.41 (0.20, 0.84)
MNoblett 2006 13/81 Z0s82 e T 10.18 0.85 [0.24, 1.27]
Chytra 2007 13/80 36/82 —.— 20.53 0.25 [0.12, 0.52]
Total (85% CI) 452 451 100.00 0.37 [0.27, 0.50)
Total events: 111 (ODM), 202 (Control)

Test for heterogenedy: Chw* =1065,df =8 (P =022) F=24 9%

Test for overal effect. Z = 6 53 (P < 0.00001)

01 02 05 1 2 s 10

DUREE DE SEJOUR Faveurs ONM  Favears Conteol

Study OO Contrat VWMD (fixed) Weight VD (fixed)

of sub-category N Mesn (SD) N Mzan (3D) 85% Q % 95%

0 Al studes

Mythen 1225 20 €.40{1.00) 30 10.10¢10.785} — 2.18 -2.70 (-7.56, 0.16)
Snclar 1957 20 10.00{4.50) 20 17.80(7.40) T, T Z.26 -7.80 (-11.60, -4.00])
Conway 2002 29 42.00(25.00) 28 11.00¢5.75) 0.40 1.00 (-7.99, 9.99)
Gan 2002 s0 §.00{2.00) §0 7.00¢2.00) —— 23.583 =-2.00 (=3.18, =-0.82]
Venn CVP 2002 20 12.8504(7.70} 31 11.10412.00} ———— 1.14 1.40 [~2.94, 6.74)
Venn Con 2002 30 12.50(7.70) 29 16.70412.30) —_— 1.18 -4.20 (-9.46, 1.06])
Mekendry 2004 as 6.84(2.34) 8s 5.00i2.66) - £7.37 -2.16 (-2.91, -1.41)
Wakeing 2005 &4 11.59(6,720) 1 13,1047, 56) —— £.21 -1.81 (-3.98, 0,96)
Nobiett 2008 L 1] $.00(5.00) 54 12.40(5.40) 4.04 -4.40 (-7.24, -1.56]
Chytra 2007 80 14.00(5. 44} B2z 17.804(13.33) Z.58 -3.80 (=7.08, 0.0S§)
Subtots (5% CI) 472 473 & 100.00 -2.34 [=2.91, =-1.77)
Test for heterogenety. Chi* = 1472, df =9 (P =010), F=339%

Test for overall attact 7 = § 05 (P < 0 00001)

Totad (85% C1) 172 473 . ) 100.00 =2.34 (=2.91, -1.77)
Test for heterogenedy. Chi* = 14.72,df =9 (P = 0.10), P =339%

Test for ovarall aftect 7 = 805 (P < 000007)

-10 -5 0 5 10
Fremes N Faamues Contrnl



Analyse du Contour de I’'onde de pouls

A A A

Pearse et al. Crit Care 2005
Benes et al. Crit Care 2010
Mayer et al. Crit Care 2010
Cecconi et al. Crit Care 2011
Salzwedel et al. Crit Care 2013
Pearse et al. JAMA 2014
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Interactions Cardiorespiratoires

Stroke Volume

Preload-independance APP/VVE faibles: VES optimisé

il

Preload-dependance

———————————

J | APP/VVE élevées: VES non optimisé

Ventricular
> Preload

Monitorage de la VVE/APP pour la minimaliser

= optimiser le VES




Research

Goal-directed fluid management based on pulse pressure
variation monitoring during high-risk surgery: a pilot randomized
controlled trial

Marcel R Lopes!, Marcos A Oliveiral, Vanessa Oliveira S Pereiral, lvaneide Paula B Lemos],

Jose Otavio C Auler Jr2 and Frédéric Michard? Critical Care 2007, 11:R100
Control B |nicrvention
10 B days
9 m Control group 30 T p=0.031 p = 0.002 p = 0.009
@0 |
5 8 O Intervention group
5 7 25 ]
o 6
g 5 20 -
'E 4
3 _
g o 15 -|-
: IT
0 10
1 or2 3or4 5or E 7 J_
5 -
Number of complications L é
| |
< picatons L




Indices Dynamiques umwm

14 études randomisées

Benes et al. Crit Care 2014



Indices Dynamiques

14 éetudes randomisées

Experimental Control Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% ClI
Benes 2010 (30) 18 60 35 60 16.0% 0.31[0.14, 0.65] — =
Forget 2010 (29) 23 41 25 41 13.2% 0.82 [0.34, 1.97] —
Goepfert 2013 (28) 34 50 42 50 11.7% 0.40 [0.15, 1.06] —
Harten 2008 (27) 7 14 4 15 5.6% 2.75[0.58, 12.98]
Kapoor 2008 (31) 1 13 2 14 2.3% 0.50 [0.04, 6.28] -
Lopes 2007 (10) 7 17 12 16 6.0% 0.23 [0.05, 1.03] S —
Mayer 2010 (32) 6 30 15 30 9.1% 0.25 [0.08, 0.79] —_—
Salzwedel 2013 (22) 21 79 36 81 18.3% 0.45 [0.23, 0.88] —
Scheeren 2013 (25) 12 26 16 26 9.6% 0.54 [0.18, 1.62] —_—
Zhang Ju 2012 (24) 12 40 5 20 8.3% 1.29[0.38, 4.34] S
Total (95% CI) 370 353 100.0% 0.51 [0.34, 0.75] @
Total events 141 192
Heterogeneity: Tau® = 0.11; Chi®* = 12.47,df = 9 (P = 0.19); I* = 28% '

0.02 0.1 1 10 50

Test for overall effect: Z = 3.35 (P = 0.0008) Favours experimental Favours control

Diminution de la morbidité post-opératoire

Benes et al. Crit Care 2014



Respiratory Variation in Pulse Pressure and
Plethysmographic Waveforms: Intraoperative
Applicability in a North American Academic Center

Sinead Maguire, MD, Joseph Rinehart, MD, Shermeen Vakharia, MD, and Maxime Cannesson, MD, PhD
Anesth Analg 2011;112:94—6

Vit < 8 ml/kg
Respiration Spontanée
Thorax ouvert
Arythmies

39% : analyse non invasive possible
23% : analyse invasive possible



Respiratory Variation in Pulse Pressure and
Plethysmographic Waveforms: Intraoperative
Applicability in a North American Academic Center

Sinead Maguire, MD, Joseph Rinehart, MD, Shermeen Vakharia, MD, and Maxime Cannesson, MD, PhD
Anesth Analg 2011;112:94—6

Vt < 8 ml/kg




A Trial of Intraoperative Low-Tidal-Volume
Ventilation in Abdominal Surgery

The NEW ENGLAND
JOURNAL o MEDICINE

400 patients randomisés
Risque de complications respiratoires
Chirurgie abdominale majeure

Ventilation protectrice : Vt=6-8 ml/kg, PEP=6-8 cmH,0,
recrutement/30 min

Ventilation standard : Vt=10-12 ml/kg, PEP=0, pas de
recrutement

Futier et al. N Engl J Med 2013



A Trial of Intraoperative Low-Tidal-Volume
Ventilation in Abdominal Surgery

The NEW ENGLAND
JOURNAL o MEDICINE

0.50+ Diminution des complications
respiratoires dans le groupe
. 9407 ventilation protectrice
Q
S 030- . Nonprotective ventilation
o [ — |
2 |
2 0.204 r——l
E | Lung-protective ventilation
0104 —J | ' i
0.00 T | I !
1 3 7 15 30

Days since Randomization

Futier et al. N Engl J Med 2013



Changes in Stroke Volume Induced by Lung Recruitment

Maneuver Predict Fluid Responsiveness in Mechanically
Ventilated Patients in the Operating Room

MRA: 30 cmH,0, 30 secondes
Remplissage : 250 ml cristalloides

Biais et al. Anesthesiology 2017



Changes in Stroke Volume Induced by Lung Recruitment
Maneuver Predict Fluid Responsiveness in Mechanically
Ventilated Patients in the Operating Room

MRA: 30 cmH,0, 30 secondes
Remplissage : 250 ml cristalloides

Responders Non=Responders

& (mlj

Stroke Vo

Biais et al. Anesthesiology 2017



Changes in Stroke Volume Induced by Lung Recruitment
Maneuver Predict Fluid Responsiveness in Mechanically
Ventilated Patients in the Operating Room

Sensitivity

MRA: 30 cmH,0, 30 secondes

100 |-

60 -

Chute de 30% du VES
Predit réponse au RV

—— Changes in SV induced by LEM
—— Pulse Pressure Vanations

__________

f Sensibilité: 88%
1y |/ Spécificité: 92%
o e AUC: 0,96

/ | Changes in SAP induced by LRM
T T T Changes in PP induced by LRM
100-Specificity

Biais et al. Anesthesiology 2017



Occlusion Télé-Expiratoire

Predicting volume responsiveness by using the end-expiratory \‘\‘\‘\

occlusion in mechanically ventilated intensive care unit patients

Xavier Monnet, MD, PhD; David Osman, MD; Christophe Ridel, MD; Bouchra Lamia, MD;
Christian Richard, MD; Jean-Louis Teboul, MD, PhD Crit Care Med 2009; 37:951-956

Pause télé-expiratoire

Absence de prochain cycle inspiratoire

1

Absence de diminution de précharge

1

Augmentation du VES




Occlusion Télé-Expiratoire

Predicting volume responsiveness by using the end-expiratory
occlusion in mechanically ventilated intensive care unit patients

Xavier Monnet, MD, PhD; David Osman, MD; Christophe Ridel, MD; Bouchra Lamia, MD;
Christian Richard, MD; Jean-Louis Teboul, MD, PhD Crit Care Med 2009; 37:951-956

Arterial pressure

{mm Hg) end-expiratory

100 pauea volume expansion

=

304

Alrway pressure
fem H,O) 404

Augmentation
25%IC

Prédit la
reponse au RV




End-Expiratory Occlusion Test Predicts Fluid
Responsiveness in Patients With Protective
Ventilation in the Operating Room

41 patients neurochirurgie
Pause téléexpiratoire 30 sec
Monitorage VES: Pulscontour

100 |-

Augmentation VES 2 5%
Réponse au remplissage (250 ml de
cristalloide)

Sensibilité = 100%
Spécificité = 81 %

80 |-

60 =

40 |-

[ —— APP-EEOT AUC =0.91
ot ) — asveEoT Zone grise : 4-8% (17% des patients)

0 20 40 60 80 100
100-Specificity

Biais et al. Anesth Analg 2017



Optimisation Hémodynamique

Niveau de preuve ?




Niveau de Preuve

META ANALYSES

* Optimisation H&Emodynamique diminue:

— Insuffisance rénale aigle
Brienza et al. Crit Care Med 2009

— Complications Gastro-intestinales
Giglio et al. Br J Anaesth 2009

— Infections Postopératoires (Pneumoathies, IU ...)
Dalfino et al. Crit Care 2011

— Morbidité et Mortalité
Hamilton et al. Anesth Analg 2011



Niveau de Preuve

Intervention Control
Mo.of  Total Mo.of  Total Risk Ratio

Source Events  Mo. Events  No. (95% Cl)
Shoemaker et al, 20 1988 8 28 30 60  0.57 (0.30-1.08)
Berlauk et al,21 1991 11 B8 g 21 0.38 (0.18-0.79)
Mythen et al, 22 1995 0 0 b 30 0.08(0.00-1.31)
Sinclair et al, 23 1997 1 20 1 20 1.00 (0.07-14.90)
Ueno et al,24 1998 4 16 5 18  0.90(0.29-2.78)
Wilson et al, 2% 1999 38 92 28 46  0.68(0.48-0.95)
Lobo et al, 26 2000 6 19 12 18 0.47(0.23-0.99)
Jerez et al, 2’ 2001 53 181 65 209  0.94(0.70-1.28)
Conway et al, 2% 2002 g5 29 g 28  0.54(0.20-1.40)
Pearse et al, 14 2005 27 B2 41 60  0.64 (0.46-0.89)
Wakeling et al,2? 2005 24 &7 38 67  0.63(0.43-0.93)
Noblett et al, 20 2006 1 £l 8 52 0.13(0.02-0.98)
Donati et al, 3! 2007 8 B8 20 67  0.39(0.19-0.83)
Smetkin et al,32 20092 1 20 4 20 0.25(D.03-2.05)
Jhanji etal & 2010 57 90 30 45  0.95(0.73-1.23)
Mayer et al 22 2010 [ 30 15 30 0.40(0.18-0.89)
Cecconi et al, 24 2011 16 20 20 20 0.80(0.64-1.02)
Challand et al, 35 2012 10 29 13 90  0.78(0.36-1.68)
Brandstrup et al, 38 20123 23 71 24 79 1.07 (0.66-1.71)
Salzwedel et al, 37 20133 21 79 36 g1 0.60(0.39-0.93)
Goepfert et al, 33 20132 34 50 42 50  0.81(0.65-1.01)
OPTIMISE, 2014 134 368 158 365 0.84(0.70-1.01)
Total 488 1548 614 1476  0.77(0.71-0.83)

Heterogeneity: 1211= 30.44; P= 08; P=31%

Test for overall effect: z=6.22; P<.001

Favors ; Favors
Intervention ;: Control
]

_—
—=

—+
—
—.—E

-~

—_—
-
_—
-
—_—
——
—
-

Weight,

005 02 10 50

Risk Ratio (95% CI)

1.7
13

01
0.5
k.2
13
1.6
0.8
6.3
4.8
0.2
13
0.2
10.4
11
12.8
1.2
i1
16
137
21.8
100.0

39 études
6595 patients

Diminution
Morbidité

Durée de
sejour

Pearse et al. JAMA 2014



Optimisation Hémodynamique

Des recommandations ?




\

-~
% British Consensus

Guidelines on Intravenous Fluid Therapy for
Adult Surgical Patients

/

Measure stroke volume

;

200-250 ml fluid over 5-10 minutes

;

Stroke volume increase »10%7?

|
Mo * Yes

Monitor stroke volume for clinical signs of fluid loss  ~s—

* No

Stroke volume reduction »10%

Stroke Volume Guided Fluid Therapy



RFE Sfar-Adarpef
Stratégie du remplissage vasculaire péri-opératoire

Coordinateur - Comité des Référentiels : Benoit vallet

Comité d’Organisation
Yvonnick Blanloeil, Bernard Cholley, Gilles Orliaguet, Sébastien Pierre, Benoit Tavernier

Experts
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Stratégie du remplissage vasculaire périopératoire

Guidelines for perioperative haemodynamic
optimization

Recommandation |

Chez les patients chirurgicaux considérés « a haut risque », il
est recommandé de titrer le remplissage vasculaire per-

oEératoire en se guidant sur une mesure du volume
d’éiection szstoligue !VES! dans le but de réduire la morbidité

postopératoire, la durée de séjour hospitalier, et le délai de

reprise d’'une alimentation orale des patients de chirurgie
digestive. GRADE |+.

Vallet et al. Ann Fr Anesth Réanim 2013
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Guidelines for perioperative haemodynamic

Recommandation |

1" bolus

200+50 ml en 10’

<10%
d’augmentation du
VES

Arrét du
remplissag
e

| >10% d’augmentation

du VES

I

Baisse du
VES>10%

Nouveau bolus
200+50 ml en 10’
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Le GRAAAAAL 7?7?77




Dynamic preload markers to predict fluid responsiveness
during and after major gastrointestinal surgery:
an observational substudy of the OPTIMISE trial

100 patients
Optimisation VES
Bolus 250 mL
556 remplissages

MacDonald et al. Brit J Anaesth 2015



Dynamic preload markers to predict fluid responsiveness
during and after major gastrointestinal surgery:
an observational substudy of the OPTIMISE trial

100 patients
Optimisation VES
Bolus 250 mL
556 remplissages
28,6% répondeurs
1000mL de trop/patient

MacDonald et al. Brit J Anaesth 2015
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Quelle Quantité de Remplissage ?

g Ce sont les premiers mL
troke Volume _ _

A de remplissage qui vont
étre le plus efficace

Preload-independance

———————————

Preload-dependance

VYentricular
Preload




Quelle Quantité de Remplissage ?

Stroke Volume Ce sont les premiers mL
A de remplissage qui vont
étre le plus efficace
Preload-independance Est-ce qu’une
administration rapide
d’une faible quantité de
___________ remplissage suffit a
Preload-dependance detecter une réeponse
(absence de réponse) ?

VYentricular
Preload




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

Mesure ITV 1 Mesure ITV 2

|HEA| [ 200 mI |
] |
TO T1 T2
1 minute 15 minutes

Muller et al. Anesthesiology 2011



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

Une augmentation >10% de I'ITVAo apres 100ml de

AVTI .

colloide sur 1 minute prédit laréponse a un
expansion volemique de 500 ml

80 5 100+
60 @ o 80+
o O o]
@ >
40 o, = 604
o 8 B,
20 o 8; & 404
o 7p)
0 Ly 5& o
o R “—AUC AVTI,, = 0.90 [0.74 - 0.98]
-20 © (=081 [0.66-0.90] p < 0.0001 —— AUC PPV = 0.55 [0.35 - 0.73]
0 ——AUC CVP = 0.61 [0.42 - 0.79]
20 0 20 40 60 80 0O 20 40 60 80 100
AVTI .. 100-Specificity

Muller et al. Anesthesiology 2011



Et au bloc ?



Mini-fluid Challenge of 100 ml of Crystalloid Predicts
Fluid Responsiveness in the Operating Room

88 épreuves de remplissage, Monitorage VES: Pulscontour
Remplissage : cristalloides (NaCl 0,9%)

Biais et al. Anesthesiology 2017




Mini-fluid Challenge of 100 ml of Crystalloid Predicts
Fluid Responsiveness in the Operating Room

88 épreuves de remplissage, Monitorage VES: Pulscontour
Remplissage : cristalloides (NaCl 0,9%)

|

Biais et al. Anesthesiology 2017




Mini-fluid Challenge of 100 ml of Crystalloid Predicts
Fluid Responsiveness in the Operating Room

88 épreuves de remplissage, Monitorage VES: Pulscontour
Remplissage : cristalloides (NaCl 0,9%)

100

J—r
_____

Augmentation VES 2 6 %
Apres une administration rapide de
100ml de cristalloides
Prédit les effets de 250 ml
AUC =0,95

80
60

L I
1
1
I
i
]
1
1

— ASV100
| | S0 ASV50
20 H ’," ............ PPV

0 . E N B I N R T—— |
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100-Specificity

Biais et al. Anesthesiology 2017




Mini-fluid Challenge of 100 ml of Crystalloid Predicts
Fluid Responsiveness in the Operating Room

100

88 épreuves de remplissage, Monitorage VES: Pulscontour

Remplissage : cristalloides (NaCl 0,9%)

80
60
4wl |/

2oj

J—r
_____

— ASV100
------ ASV50

40

60 80

100-Specificity

Augmentation VES 2 6 %
Apres une administration rapide de
100ml de cristalloides
Prédit les effets de 250 ml
AUC =0,95

Stop administration a 100ml si

absence de reponse : evite 73% de
remplissage inefficace

Biais et al. Anesthesiology 2017




British Journal of Anaesthesia 115 (3): 347-9 (2015)
Advance Access publication 11 June 2015 - doi:10.1093/bjo/oevl 69

Fluid therapy in 2015 and beyond: the mini-fluid
challenge and mini-fluid bolus approach

P. E. Marik




Nouveautes sur le remplissage

peropératoire

Les Enjeux

Quand et comment administrer un remplissage
vasculaire au bloc opératoire ?

Quels types de solutés ?
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Effect of a Perioperative, Cardiac Output-Guided
Hemodynamic Therapy Algorithm on Outcomes
Following Major Gastrointestinal Surgery

A Randomized Clinical Trial and Systematic Review

Intervention Control

No.of Total No.of  Total Risk Ratino Favors Favors Weight,
Source Events  Mo. Events  No. (95% CI) Intervention ;: Control ]
Shoemaker et al, 20 1988 8 28 a0 60  0.57 (0.30-1.08) —-—* 1.7 .
Berlauk et al.21 1991 11 68 9 21 _ (038(0.18.0.79 —-— 1.3 1]1eSsS

Majorité des
etudes avec des
CoIIo'l'ds

Goepfert et al,*® 20132 34 50 41 50  0.81(0.65-1.01) & 137

OPTIMISE, 2014 134 368 158 365 0.84 (0.70-1.01) : 21.8
Total 488 1548 614 1476 0.77 (0.71-0.837) 100.0
Heterogeneity: }{211= 30.44; P= 08; P=31% :

Test for overall effect: z=6.22; P<.001 ﬂ,il_'l-E |]'_1 1'_|] 5'_|] 2'[;

Risk Ratio (35% CI)

Pearse et al. JAMA 2014



Fluides

Colloides

HEA et altération
fonction rénale en
réanimation




Fluides

090 . e
¢ % Cristalloides
0 0

- Grande quantité de NaCl
A 0,9%

acidoses
hyperchlorémiques
IRA

Colloides

HEA et altération
fonction rénale en
réanimation




Fluid loading in abdominal surgery - saline
versus hydroxyethyl starch (FLASH Trial):
study protocol for a randomized controlled

tnal Futier et al. Trials 2015

Essai randomisé en cours
826 patients chirurgie Majeure
Optimisation hemodynamique HEA versus NaCl 0,9%



Nouveautes sur le remplissage

peropératoire

Les Enjeux

Quand et comment administrer un remplissage
vasculaire au bloc opératoire ?

Quels types de solutés ?
Ne pas oublier la pression artérielle !



Comment Optimiser la

Pression Artérielle ?



Comment Optimiser la

Pression Artérielle ?

Remplissage vasculaire

l

PAM = (DC x RVS) + PVC

|

Vasopresseurs



Comment Optimiser la

Pression Artérielle ?

Remplissage vasculaire

l

PAM = (DC x RVS) + PVC

|

Vasopresseurs




Quel Vasopresseur ?

e Norepinephrine
Phenylephrine

Ephedrine



Vasoactive Drugs in Circulatory Shock

Isoproterenol
Dopexamine
Dobutamine
Dopamine

Epinephrine

Norepinephrine N l Action a et B
Phenylephrine A\ {| ] Actiona«a
\

Hellenberg et al. Am J Respir Crit Care Med 2011



The Effect of Phenylephrine Bolus Administration on Left
Ventricular Function During Isoflurane-Induced Hypotension

16 patients, pas d’antécédent cardiaque
Hypotension artérielle liee a I'lsoflurane

Goertz et al. Aneth Analg 1993




The Effect of Phenylephrine Bolus Administration on Left
Ventricular Function During Isoflurane-Induced Hypotension

16 patients, pas d’antécédent cardiaque
Hypotension artérielle liee a I'lsoflurane

Phényléphrine (a): baisse de la FAC
Noradrénaline (a et 8): amélioration FAC

o ——s

120

(o0}
o

2
T 60
E
o
2 40
s
= PHE
20 - \E
0
0 30 60 120 180

Time (sec)

Goertz et al. Aneth Analg 1993



Preload dependency determines the effects of
phenylephrine on cardiac output in anaesthetised patients

50 patients chirurgie, hypotendus
Injection de Neosynephrine

Preload- Preload-

dependent independent
(n=27) (n=23) P value

Rebet et al. Eur J Anaesth 2016



Preload dependency determines the effects of
phenylephrine on cardiac output in anaesthetised patients

50 patients chirurgie, hypotendus
Injection de Neosynephrine

Preload- MCIELE
dependent independent

(n=27) (n=23) P value
HR (%) —8 (8) -9 (10) 0.863
SAP (%) 38 (18) 35 (18) 0.511
MAP (%) 38 (18) 33 (15) 0.282
DAP (%) 36 (20) 36 (25) 0.559
PPV (%) —20 (22) 4 (40) 0.01

Cl (%)

Peak velocity (%) —6 (9) —-18 (12) 0.0003

Précharge-indépendants = baisse du debit cardiaque

Rebet et al. Eur J Anaesth 2016



Optimiser la Pression Arterielle

1. Hypotension artérielle peropératoire =
- Complications rénales
- Cardiaques
- Neurologiques

2. Objectif PAM > 60mmg (> 80mmHg si HTA)

3. Vasopresseurs: attention a la néosynephrine



Effect of Individualized vs Standard Blood Pressure
Management Strategies on Postoperative Organ Dysfunction
Among High-Risk Patients Undergoing Major Surgery

A Randomized Clinical Trial

300 patients randomises
Bras contrdle: PAS : 80 mmHg

Bras interventionnel: PAS = +/-10% valeur basale de PAS : NORADRENALINE

| 300 Agreed tu participate |

—

2 Excluded (signed consent but did

not undergo randomization)

(" 298 Randomized )
e -

149 Randomized to receive individualized
treatment strategy
148 Received individualized treatment
as randomized
1 Did not receive treztment
as randomized (had care that was
nonadherent to the vasoprassor)?

149 Randomized to receive standard
treatment strateqy
145 Received standard treatment
a5 randomized
4 Did not receive treztment
as randomized
1 Had care that was nonadherent
0 the vasoprassor?
2 Did not undergo surgary?
1 Randomization in error (violation
of exclusion criteria)

i I
149 Complated the trial || 146 Completed the trial
I !

147 Included in primary outcome analysis
2 Excluded (withdrew consent for
use of data)

145 Included in primary outcome analysis
4 Excluded
1 Withdrew consant for use of data
2 Did not undergo surgery®

1 Randomization in error (wiclation
of exclusion criteria)

Futier et al. JAMA 2017



Effect of Individualized vs Standard Blood Pressure
Management Strategies on Postoperative Organ Dysfunction
Among High-Risk Patients Undergoing Major Surgery
A Randomized Clinical Trial

300 patients randomises

Bras contrdle: PAS : 80 mmHg
Bras interventionnel: PAS = +/-10% valeur basale de PAS : NORADRENALINE

| 300 Agreed tu participate |

2 Excluded (signed consent but did Dim|nuti0n deS Complications

not undergo randomization)

N postopeératoires

(" 298 Randomized )
- -

—

149 Randomized to receive individualized 149 Randomized to receive standard HR, 0.66 {95% (I, 0.52-0.84)
treatment strategy treatment strateqy S Log-rank F=.002
148 Received individualized treatment 145 Received standard treatment ‘E 08
as randomized as randomized =
1 Did not receive treatment 4 Did not receive treatment &
as randomized (had care that was as randomizad = Standard treatment
nonadherent to the vasoprassor)? 1 Had care that was nonadherent g‘ 06 L —
0 the vasoprassor? n
2 Did not undergo surgary? '*E
1 Randomization in error (violation B — Individuzlized treatment
of exclusion criteria) ﬁ 0.4
L ! 5
149 Complated the trial || 146 Completed the trial | z
L L 3 02
147 Included in primary outcome analysis 145 Included in primary outcome analysis -E
2 Excluded (withdrew consent for 4 Excluded
use of data) 1 Withdrew consent for use of data I T T T T e T L . T S m S s o e S
o 2 4 [ 8 10 12 14 16 18 20 2 14 26 28 30

2 Did not undergo surgery®
1 Randomization in error (violation Time Since Randomization, d

of exclusion criteria) Futier et al. JAMA 2017




TAKE HOME MESSAGES



TAKE HOME MESSAGES

1. Hypotension, hyper/hypovolémie = morbidité



TAKE HOME MESSAGES

1. Hypotension, hyper/hypovolémie = morbidite

2. Optimisation PAM
— Attention a la néosynéphrine
— Niveaux de PAM elevés



TAKE HOME MESSAGES

1. Hypotension, hyper/hypovolémie = morbidite

2. Optimisation PAM
— Attention a la néosynéphrine
— Niveaux de PAM elevés

3. Optimisation VES
— Titration: quantité la plus faible possible
— Prédiction: connaitre les limites



TAKE HOME MESSAGES

1. Hypotension, hyper/hypovoléemie = morbidite

2. Optimisation PAM
— Attention a la néosynéphrine
— Niveaux de PAM elevés

3. Optimisation VES
— Titration: quantité la plus faible possible
— Prédiction: connaitre les limites

4, Optimisation HD basée sur PAM / VES

— Protocoles thérapeutiques
—  Diminution morbidité






