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Différentes approches de la PAM

Approche électrigue: loi d’'OHM

* Gradient de pression motrice AP = DC x RVS
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RVS=8nL/r

1 = viscosité sanguine L = longueur du réseau r = rayon des
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The Conundrum of Systemic Arterial Pressure Management on Cardiopulmonary
Bypass

Marco Ranucci,” Mauro Cotza, and Umberto Di Dedda
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Heterogeneous impact of hypotension on organ perfusion and

>utcomes: a narrative review

.ingzhong Meng"
" eilogy. Yale nivrsity o, N Haven, T, US4

A quoi est du la pression dans un vaisseau?

Vision schématique
« Entrant: Débit entrant = débit de CEC 2

« Contenant: Paroi des vaisseaux: élasticité, compliance artérielle
* Elasticité
* Impedance et inductance aortique (représente la resistance au flux pulsatile)
* Contenu: viscosité sanguine et plasmatique
« Sortant: Tonus vasomoteur distal: Résistances artérielles
périphériques

Thiele A&A 2011
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Comment mesurer la pression artérielle?

Cathétérisme artériel et mesure invasive de la pression artérielle en anesthésie-réanimation chez l'adulte

Conférence dexperts - SFAR 1954

« Téte de pression en regard de la ligne axillaire moyenne....

Quel site permet de mesurer la PAM?

« Radial/fémoral?
* PAM radiale < PAM fémorale

Before CPB During CPB

112161

Quel site permet de mesurer la PAM?

* Gradient maximal en fin de

CEC et persistant -
« Jusqu’a 45% des patients : T

* Petite taille o
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PAM et pression de perfusion tissulaire

|« 74ans, PAC4

* Désaturation cérébrale avec
débit de CEC et PAM constantes

* Cause?

* PVC 23 mmHg....

Raisonner en terme de pression de perfusion = PAM-PVC
-




Pression de perfusion tissulaire
*» BrJ Anaesth. 2024 Jun 4;133(2):264-276. doi: 10.1016/j.bja.2024.04.046 &

PeriOperative Quality Initiative (POQI) international consensus statement
on perioperative arterial pressure management

Bernd Saugel ", Nick Fletcher ®, Tong.J Gan *, Michael PW Grocott %, Paul s Myles °, Daniel | Sessler ’;
X (PoQU !, on behalfof the

Consensus recommendation 2: We recommend increasing mean arterial pressure targets
when venous or compartment pressures are elevated (strong recommendation, moderate-

quality evidence).

T —
High central venous pressure is associated with acute
kidney injury and mortality in patients underwent
cardiopulmonary bypass surgery
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JFigure 1 Flowchart of included and excluded patients in this study.
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Figure3 Kaplan-Meier Analysis of Survival in two different CVP group

Patients in the high CVP group(CVP>10cmH:0) had a low survival rae compare o patients in low CVP group

(CVP<10cmH:0) by Log-Rank test ( Chi-square-44 308, P<0.0001 ). CVP~central venous pressure.

JFigure2 Curvilinear Relationship Between CVP at the end of Surgery and Morbidity of AKI

. Vers la microcirculation

Pour aller plus loin.

* Théorique
* Domaine physiologique et de recherche
* D’autres pressions sont estimées

Evolution de la Pression artérielle dans l'arbre
vasculaire
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La PAM diminue mais la pression pulsée
augmente en circulation pulsatile
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Pression de perfusion capillaire
De la macrocirculation vers la microcirculation

Pression mmHg Chute de pression dans les capillaires

Variable selon le tonus vasomoteur, les
inotropes, les vasoconstricteurs

Pression intéressante = Pression d’entrée...




Pression systémique moyenne

Pression Systémique Moyenne
pression mesurée en I'absence
de flux
= Pression dans les veinules
postcapillaires (60% de la
volémie)

« obstacle aux échanges
capillaires »

PAM et pression de perfusion

Lieu d’échanges 02, CO2, nutriments...

Gradient de pression motrice AP
=PAM - PSM
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The vascular waterfall is not affected by
PMID: 22344243

intravascular fluid administration.
Furthermore, because of this vascular
waterfall in excess of 25 mmHg
estimations of vasomotor tone using
calculations of systemic vascular
resistance will both overestimate actual

Determination of Vascular Waterfall Phenomenon by Bedside Measurement of Mean
Systemic Filling Pressure and Critical Closing Pressure in the Intensive Care Unit

Jacinta J. Mas, M.D., Rob B. de Wik, Ph.D,, Leon P. Aarls, M. Ph.D., Michael R. Pinsky, .0, Or hc, FCCM, and
Jos R, Jansen, PhD.

10 “ Pa vasomotor tone and may not accurately
represent changes in vasomotor tone
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The pressure gap of 26.8+10.7 mmHg between Pcc and Pmsf indicates that a waterfall phenomenon is likely to be present

Objectifs de I'ajustement
de la PAM perCEC
« Comme pour la Ta02, I'objectif physiologique

est [optimisation des échanges entre
capillaires et tissus.

La microcirculation est la partie du systéme
circulatoire concernée par les échanges
gazeux et liquidiens extracellulaires
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Review Article
Monitoring of the Sublingual Microcirculation Durin;
Cardiac Surgery: Current Knowledge and Future
Directions

PAM et microcirculation
Moritz Flick, MD", Jacques Duranteau, MD',
Thomas W.L. Scheeren, MD', Bernd Saugel, MD™"'
* ? Baisse du lactate

* Amélioration marqueurs de microcirculation?: SDF, ptiO2...

* Pas de marqueurs continus de la microcirculation disponibles pour la
CEC

The response of the microcirculation

to cardiac surgery high MAP group, a higher MAP was maintained through

administration of higher doses of norepinephrine and repeated
bolus injections of phenylephrine. However, there were no dif-
ferences in any of the microcirculatory variables between the
high and low MAP groups.

Atila Kara™®, Sakir Akin®®, and Can Ince®

Holmgaard Microcirculation 2018




Pression systémique per CEC

* Résultante du tonus vasomoteur et du débit de CEC

* Pression modifiable par vasodilatateurs, vasoconstricteurs,

modification du nombre de tours/min

Influence du type de pompe sur la PAM en

« principe de |'occlusion plus ou moins * turbine rotative a haute vitesse
compléte d'un tube souple par des

galets rotatifs « sensible a la précharge etala

postcharge car non occlusive
* indépendantes de la postcharge: elles
maintiennent leur débit quelle que
soit la pression artérielle
Effet des vasoconstricteurs/vasodilatateurs sur la PAM Effet mixte des vasoconstricteurs/vasodilatateurs sur la
et pas sur le débit PAM et sur le débit

Test du tonus vasculaire sur la circul

) sera plus difficile 3 interpréter

Relation DC et PA non linéaire
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La PA en rapport a 'augmentation du débit
augmente peu au cours de l'effort
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Quelle PAM pendant la CEC?

Hypo et hypertension artérielle per CEC

* Vasoplegic syndrome during CPB may derive from

« the release of proinflammatory cytokines: activation coagulation,
inflammation

anaesthetic drugs
active endocarditis
preoperative use of angiotensin-converting enzyme inhibitors
and calcium channel blockers.
* Hypertension during CPB may derive from
« an inadequate level of anaesthesia/analgesia,
« arelease of catecholamines,

2019 EACTS/EACTA/EBCP guideli on cardiopul
bypass in adult cardiac surgery




Avantages théoriques d’une PAM haute: 80-
100

* Meilleure perfusion tissulaire (cerveau, rein, tube digestif) ;

* Meilleure adéquation aux besoins des malades hypertendus, agés ou
diabétiques ;

« Assurance d’un flux satisfaisant lorsque l'autorégulation d’un organe
est perturbée ;

* Amélioration du flux collatéral pour les zones tissulaires a risque
d’ischémie : « watershed stroke »

Watershed (Borderzone) Infarcts

\—— Cortical Border Zone

Principles of watershed infarcts - when there s plenty all get supplied

— _
e

‘When there s less then those a the borderzone get less

Avantages d’'une PAM basse

* Moins de traumatisme pour les éléments figurés ;

* Moins d’hémorragie et de retour sanguin par les artéres bronchiques

* Moins de volume aspiré et |ésé dans les aspirations de cardiotomie ;

* Moins de charge embolique cérébrale ;

* Meilleure protection myocardique (réduction du flux coronarien collatéral).
Pas de vasodilatateur préférentiel

“At present, the existing literature does not contain adequate
information to provide recommendations on the choice of vasodilating
agents.”

Les études: PAM haute ou basse?

Association hypotension et IRA postop

b. Predicted probabilities for development of CSA-AKI

2. TWA below 65mmHg during CPB
with increasing TWA-MAP < 65mmHg during CPB

oPB s B Suivi 9 ans,
" e 2300 patients
[ g
f -+ 3
i
H 1WA [mmig] = AUC [mmtlg X min] g
K MMHAE] = Total CPB time [min] .
T My : e <6l

Fin. 1 2 An evamnle of hinhhy aranlar MAP data with e <acnnd mealitinn) of 2 natient durine (PR The ALIC hatween the thrachald

IMPROVEMENT OF
OUTCOMES AFTER

- CORONARY ARTERY
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ORIGINAL RESEARCH ARTICLE Q@ . .
High-Target Versus Low-Target Blood Pressure A randomized trial
uring Cardi Bypass to ari i i
Prevent CerebralInjury in Cardist Surgery Patiants comparing intraoperative
A Randomized Controlled Trial high versus low mean

Increased systemic perfusion pressure during cardioputmonary bypass is PT€SSUIe
associated with less early postoperative cognitive dysfunction and delirium
Matthias Siepe "*, Thomas Pfeiffer ', Andreas Gieringer, Silke Zemann,
Christoph Benk, Christian Schlensak, Friedhelm Beyersdorf
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Higher arterial pressure during o
cardiopulmonary bypass may not reduce
the risk of acute kidney injury

Increasing mean arterial pressure during cardiac surgery does not reduce the rate of
postoperative acute kidney injury.

 Author information




Morbidité et mortalité des patients pris en charge avec des cibles

€levées ou basses de pression artérielle pendant la chirurgie

cardiaque sous circulation extracorporelle : une revue
ématique et une mét: lyse d’études randomisé

controlées

Charlotte C. McEwen, MD - Takhliq Amir, BHSc(Hons) * Yuan Qiu, BHSc(Hons) - 2022
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Increased systemic perfusion pressure during cardiopulmonary bypass is
associated with less early postoperative cognitive dysfunction and detirium
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High-Target Versus Low-Target Blood Pressure
Management During Cardiopulmonary Bypass to

jury in Cardiac Surgery Patients
Controlled Trial

Overall, diffusion-weighted imaging revealed new cerebral lesions in 52.8%
of patients in the low-target group versus 55.7% in the high-target group

Higher arterial pressure during
cardiopulmonary bypass may not reduce
the risk of acute kidney injury

st Kinde"0, s Nisn

2

o, et O, Wt £ s, Crstan H Mol s Ot G’

Circulation N Circulation
I Table 1. Baseline Characte I
PRIGINAL RESEARCH ARTICLE (] PRIGINAL RESEARCH ARTICLE (]
JHigh-Target Versus Low-Target Blood Pressure JHigh-Target Versus Low-Target Blood Pressure
fvanagement During Cardiopulmonary Bypass to ey Ss6Li07" | s dais fvanagement During Cardiopulmonary Bypass to
prevent Cerebral Injury in Cardiac Surgery Patients 98,y -0=10. . prevent Cerebral Injury in Cardiac Surgery Patients
Controlled Trial Male sex, n (%) 93(93.9) 84(85.7) Controlled Trial
Nonwhite race, n (%) 220 0(0)
Previous myocardial infarction, n (%)* 37(37.4) 37(37.8)
Recent myocardial infarction (past 2 wk), n (%) 30(30.3) 25(25.5)
Aortic valvular disease, n (%) 34(343) 34(347)
Angina, CCS score >1, n (%)t 64 (64.6) 47 (48.0)
Current or previous atrial fibrillation, n (%) 14(14.1) 13(133) MAP before anesthes|a |nduct|0n 92311 57 969:134
mmHg
Diabetes mellitus, type 1 or 2 (insulin 10(10.1) 10(10.2)
treated), n (%) o
Diabetes melitus, type 2 (non-insulin 12040 | 14043) MAP during bypass, mm Hg 44.7+4.7 66.8+4.9
treated), n (%)
Chronic lung disease, n (%) s | 12022 Norepinephrine infused in the OR, pg/kg 2.65+6.01 17.43+20.14
Current smoker, n (%) 18(18.2) 15(15.3)
|| current aconol abuse, n (%) 70. 70.0 Patients receiving norepinephrine in the 35(35.7) 90 (92.7)
BMI, kg/m’# 27.0(3.8) 27.6(4.0) OR n (%)
Left ventricular ejection fraction, n (%)
250% | _sacas | socis)
Cirouation [ -
~<ilion e P
ORIGINAL RESEARCH ARTICLE (]
RESEARCH ARTICLE Openheces

CABGanor 157 Amgher AP (70-50 mn )

Vedel et 82018 Dok scro2tmesor  Grevtton
e, w55 Vrsis contol AP AO-50 baseine ey
i g creose e ramber
o patets wih postopertne.
doubing o 5.

A&A 2022

: 90 patients
(P=0.76). The primary outcome of volume of new cerebral lesions was Table 3 Postoperative data
[« HPG pvae 95% O
Deita sCr immo/L) 0 B-51) 25 (10-49) BLEY -8t 18
Daita aGFR mifmin} =5 (= 15-4) -3 13-5) 052 -Ims
Complete cases, mean (SD) Volume AVC| 89 415 (2682) 80 488 (2539) 8(-978 to 994)t 0.99¢
Adverse events, n (%)l Diayes a0om 3 ases
Death [oo] o0 [ o8] aan | [ inf [ o0s Re-opemtion 0% oM e
Soke 3 (26 2 (5% aser
4 o fotui-up
Creatinine, doubling of baseline value, n (%) ‘ 220 ‘ 9(9.4) ‘ 4.93(1.02-48.12) ‘ 0.03 ‘ Crange I GFR frivmin) —e=iz . s i34
= 1006 decraase In GFR* 1 ) 9 (39%) [EER)
. . . . < 30-day monalty Ele ] 3 (M6 1000
’ 3
* PAM basse et moins d’AVC, moins d’insuffisance rénale O e - e
Conclusions B r o - ” ey
No difference in mortality nor in the level of cognitive functioning was found according to a oy s L is s =3
blood pressure target during cardiac surgery long:term at 3-year follow-up. ] : CrE0TA sl
Dercertnges oftts of paterks 1 fokom- 1 2019 kandler
Pré ion de 'AKI la PAM?
revention de parla ! Mét | 2022
— €laanalyse
Society of Cardiovascular Anesthesiologists Clinical
Practice Update for Management of Acute Kidney
Injury Associated With Cardiac Surgery ~
Outcome (nmber of sudics) _High MAP rget, ot N_Low MAP targl, ol N_Relaive sk __95% C1_Pvaloe I (%)
e Dy S e U L
. St MOt Marya -G M 13t ) P Moo o M3
ful ) L : 861 6516 N 0
- £ 12334 6337 16 o
Gmonth moraity () 15510 19309 os o
— Myocurdial infaction () 77367 w367 09 1
== Deliium (@) a2 117 os s
o e Cogntive deline @) 30190 3504 12 3
< Stoke (1) 6 13266 I o
e e GBGubeq I8 AN eddMSESn  W0tmen A 197 Hemodialyss (5) 178 i In o
sorta, with CPE e A;x'ﬂ"‘;:nmm‘k RIFLE “risk” eriteria (4) 120297 981303 13 “
G e Number ttused () 5227 oo 1 )
s o A e 50 a0 RRE s Outcome (number of studics) High MAP target, mean (SD) Low MAP target, mean (SD) Weighted mean difference 95% C1 P value I (%)

Continuous variables

1CU LOS in days (4) 24047 2663
Hospital LOS in days (4 107 (7.8) 1oy
PRBCS transfusedpatient (3) 21 (2.7) 1909

02
i
o1

04008055 29
031018 0006 13
011003035 0

x L

o U MAP = mean are
= Risk, Ijury, Failure, Loss, and End-stage Kidney classification

RIFLE




Review > Cochrane Database Syst Rev. 2022 Nov 30;11(11):CDO13494,
doi: 10.1002/14651858.CD013494 pub2.

High versus low blood pressure targets for cardiac
surgery while on cardiopulmonary bypass

Yuki Kotani T, Vuki Kataoka 2 3 4 3, Junichi 1zawa & 7, Shoko Fujioka &, Takuo Yoshida ® 1
Junji Kumasawa 1! 12, Joey Sw Kwong "

Affiations + expand
PMID: 36448514 PMCID: PMCO709767 (available on 2023-11-30)
DOI: 10.1002/14651858.CD013494 pub2

Conclusions des auteurs
Une cible de pression artérielle élevée pourrait n'entrainer que peu ou pas de différence dans les critéres de
jugement relatifs aux patients, y compris les lésions rénales aigués et la mortalité. Compte tenu de largeur des
intervalles de confiance, d'autres études sont nécessaires pour confirmer I'efficacité d'une cible de pression artérielle
plus élevé chez les personnes qui subissent une chirurgie cardiaque avec pontage cardio-pulmonaire.

Targeting Higher Intraoperative Blood m
Pressures Does Not Reduce Adverse
Cardiovascular Events Following

Noncardiac Surgery

P M. Wanner MD," Dtk U. Wlf, i, Mifa Djsrdeve” Wolgang Korte, D Thomas W.Schnider, MD.*
Miodisg Flipovic, MO

CENTRAL Adverse
Cardiovascular Events.
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Reco EACTS 2024 sur la PAM per CEC

Recommendation Table 29 Recommendations for kidney protection

Recommendations Class * Level * Ref ©

Routinely targeting a high MAP using is not m A 377,378,380,381
during CPB to reduce AKI

Reco EACTS 2024

Recommendation Table 40 Recommendations for control of mean arterial blood pressure during cardiopulmonary bypass

Recommendations. Class * Level * Ref©

It is recommended that the MAP be maintained between 50 and 80 mmHg with 1 A 381,511
vasoconstrictors and vasodilators if required, having ensured that the depth of
anaesthesia and pump flow rate are sufficient.
MAP

‘The use of £ B m B 381,510,517
s not recommended.
Targeting the MAP during CPB within the limits of individualized cerebral Ia A 222,519,520

autoregulation data, measured under normocapnic conditions before CPB,
should be considered whenever the technical and human skills are available.

It is recommended that vasoplegic syndrome during CPB be treated with o1- 1 c 521,523
adrenergic agonists and/or vasopressin.

In refractory vasoplegic syndrome, alternative drugs (methylene blue or Ia B 522,523
terlipressin) should be considered, alone or in combination.

Hydroxocobalamin or angiotensin Il may be considered to treat vasoplegic b c 524-527

syndrome during CPB.

Titrer la PAM pendant la CEC?

= individualiser pour chaque patient le niveau de PAM selon ses besoins

Détermination physiologique de la PAM
ideale

e Autoregulation
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Hypotension Hypertension
Blood Pressure or Perfusion Pressure




Optimisation de la PAM?
Autorégulation de I'organe

Pas de variation du DSR et du DFG pour des

variations de pression artérielle moyenne entre 80 et 180 mmHg
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Cerveau i

Rein [ - .

Myocarde (avant/aprés clampage) i O 1
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Titration selon la valeur initiale de PAM?

Improvement of Outcomes after
(Coronary Artery Bypass IIl: A
Randomized Trial Comparing
Intraoperative High Versus Customized
Mean Arterial Pressure

Adaptation PAM per CEC selon valeur basale PAM
« Sédation, pose KT artériel, attente 4 min

« the next 6 mean blood pressures downloaded to the computer from
the operating room monitor (at 10 sec intervals) were recorded and

an average MAP was taken.

Improvement of Outcomes after
[Coronary Artery Bypass IIl: A
Randomized Trial Comparing
Intraoperative High Versus Customized
Mean Arterial Pressure

* 412 patients

* Chir coronaire programmée
* 80 +/- 20 mmHg,

* versus

* max 90 (57-90), 88 moy

* Complications neuro et
cardiaques/cognitives: NS 16,5 vs

Among those whose average MAP was
more than 20 mmHg below their
autoregulatory range, the cardiac and
neurologic complication

rate was double that of patients
whose MAP was not

that low (15.9% vs. 7.3%).

61% adhérence gp PAM préop
85% adhérence gp Pam 80
management at higher MAP on CPB

1270 dramatically reduces stroke
occurrence in patients with severe
aortic
?/t)heromatous disease (grade IV and

of Ot after
(Coronary Artery Bypass IIl: A
Randomized Trial Comparing
Intraoperative High Versus Customized H
observationnel

Mean Arterial Pressure

Méme PAM dans les 2 groupes...

B. Intraoperative Management

Pre-bypass High MAP Custom MAP
Pre-bypass cardiac output (L/min) 4+1 4£1
Bypass
Times (min)
Bypass 74424 77+£22
Cross-clamp 40+15 40.4 14
Pump flows (L/min/m2)*
Bypass on—warming (& 6) 20+£03 20+03
Warming—cross-clamp off (+ 6) 21+03 22403
Cross-clamp off—bypass off ( + 6) 24+£02 234+03

ns
ns

ns

ns

Difference between pre-operative and

Delta MAP > 26 mmHg

cardiopulmonary bypass mean arterial pressure
is independently associated with early cardiac
surgery-associated acute kidney injury

Hussein D Kanji, Costas J Schulze, Marilou Hervas-Malo, Peter Wang, David B Ross, Mohamad Zibdawi and

Sean M Bagshaw

Journal of Cardiothoracic Surgery 2010 571

Mesurer en site fémoral si peti
gabarit, procédure longue

Position de la téte de pression.,

https://doi org/101186/1749-8090-5-71 | © Kanji et al; licensee BioMed Central Ltd. 2010
Received: 7 May 2010 | Accepted: 8 September 2010  Published: 8 September 2010

Nonpulsatile pump flow rates
were kept at 2.4 L/min/m:
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Difference between pre-operative and
cardiopulmonary bypass mean arterial pressure
is independently associated with early cardiac

surgery-associated acute kidney

Table 4 Multi

injury

logistic regressi
model” of association between delta MAP and CSA-AKI

Parameter 0dds
Male sex 0.
Age =75 years (present) 2

M >25 ko/m? (oresen 4
Flow =54 per mL/kg/min (present) 0.
Side-biting clamp (present) EX

Ratio  95% Cl  P-value

7 03-17 049

1 09-49 008
11 0.0039

3 0.1-0.7 0.004

0 1371 0012

Abbreviations: BMI = Body Mass Index; MAP = mean arterial pressure; CPB =

cardiopulmonary bypass
Model characteristics: C-statistic = 0.788

ANESTHESIOLOGY

Automated Ambulatory "1 kel owme | Newne | ponewn | Gy e | Gy Lie |osoeaie
Blood Pressie - i : i | i |
lood Presst o 4 : ; : H
Measurements and - H : ; : ;
Intraoperative Hypotension . : S &
in Patients Having o . ; s o i .
Noncardiac Surgery with - i R R E : .
General Anesthesia w o b : :
o " : .
AProspective Observational Study £ :
8o Saugel, M0, Py C. Resse, MO, E ™ H
Daniel | Sasse, M., Csian Burfind - s !
S ek WD, e 0. P, 0 [
‘Daiel A Reuter, M.D., Stetan Sicfeld, M.D. - H
esnesaoo 2010, 19174-63 N :
* 3 I B
o ) :
Nighttime, lowest value ~ . T0(64-78) R .
E : i : :
w : ! : :
T o e e o e o e o
FCE I I

ANESTHESIOLOGY

Automated Ambulatory
Blood Pressure
Measurements and
Intraoperative Hypotension
in Patients Having
Noncardiac Surgery with
General Anesthesia

A Prospective Observational Study
Bernd Saugel, M.D., Philip C. Reese, M.D.,

Daniel I. Sessler, M.D., Christian Burfeindt,

Julia Y. Nicklas, M.D., Hans 0. Pinnschmidt, Ph.0.,
Daniel A. Reuter, M.D., Stefan Siidfeld, M.0.

ANESTHESIOLOGY 2019; 131:74-83

65 75 85

lowest nighttime MAP - 65 [mmHa]

Fig. 6. Difference between lowest nighttime mean arterial
pressure (MAP) and a MAP of 65 mmHg. Histogram showing the
frequency (n; y axis; n total = 370) of the difference between
the lowest nighttime MAP and a MAP of 85 mmHg. The median
difference (25th to 75th percentile range) was +5 (~1 to +13)
mmHg. The dotted vertical line represents the medan difference.

Ajuster la PAM selon la circulation

cérébrale?

Upper Limit of Autoregulation
uLA

Lower Limit of Autoregulation
LLA

63-71

84-90

Mx =0,4

Mx=1

Mx =0

Upper Limit of Autoregulation
ULA

Lower Limit of Autoregulation Mx=1

Enregistrement continu et simultané

Analyse sur logiciel dédié de paires de
Mx=0,4 données PAM/DSC

Corrélation de Pearson sur une période de

temps (5 min/30 min): Mean flow index =

Mx

63-71

84-90
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Enregistrement contiry

Analyse sur logiciel dd
Upper Limit of Autoregulation données PAM/DSC
ULA Corrélation de Pearso
temps (5 min/30 min)|
Lower Limit of Autoregulation Mx=1 Mx A
LLA
11>
Mx=04  MX=0 ——
Mx=0,4 =
Mx=1
Calcul rapide
Mx
Calcul
historique ==
du Mx - o T ) - B —
"~ Valeur du Mxselon le )
niveau de PAM du
patient
Optimal blood pressure during cardiopulmonary bypass ®c.mm

defined by cerebral autoregulation monitoring

Daijiro Hori, MD," Yohei Nomura, MD," Masahiro Ono, MD,"” Brijen Joshi, MD," Kaushik Mandal, MD,"
Duke Cameron, MD," Masha Kocherginsky, PhD," and Charles W. Hogue, M|

T 0
§ =
P 290 20w e
1 T 1 - |
o i _ [
< v e s w0 % w0 @ @6 G0 0D GO B0 L 6 B0 00 %0 WO B 1001
g (1 X T LN
I - - - - i
<26 60 B 2w W W0 w0 W DB H® @0 G 1@ B© b e i Y

Agen

75 B0 B® B0 W0 B® 000 60 0 500 000 65m 7000 7500 W 6500 9000 %5 100 1050 1100 = 125
e

FIGURE 2. Representative graph of cerebral autoregulation monitoring by Mx during CPB. The top graph represents the time-series of ABP, and the
bottom bar-graph represents the percentage of the time of the recording spent at 5 mm Hg bin. Optimal MAP (ABP) for the left and right side of the brain
was defined as that MAP with the lowest Mx. LLA and UL, which Mx reached 0.4, the optimal MAP s 85 mm
Hg (black arrow) and the LLA and ULA are 70 mm Hg and 95 mm g, respectively (black-outlined arrow). ABP, Arterial blood pressure.

Predicting the Limits of Cerebral Autoregulation
During Cardiopulmonary Bypass

Brijen Joshi, MD,* Masahiro Ono, MD,} Charles Brown, MD,* Kenneth Brady, MD, T

R .

Sieine Eaaiey. MD.G Coyeve Yeichyen, FH5,] Rsbscia F: Coltearaan, MO,
and Charles W. Hogue, M

Variabilité
individuelle

20

de la LLA

#of Subjects

10

80 70 80
Mean Arterial Pressure (mmHg)

e 5. Nomber of sutjcts vesus he mesn ol Bood sessure o the lomer i of corerl bood o atoregatan g

www.anesthesio-analgesia.org

March 2012 « Volume 114 « Number 3

Détermination du LLA avec I'oxymétrie
cérébrale

Oxymétrie cérébrale Doppler transcranien

Figue 5. Distributions of LLAs-
A B cotrending algorithm and TCD refer-
45, Reference LLA Distribution 5 Measured LLA Distribution . A BandAlman it of th data
displaying mean mHg,
an’upper LOA = 10.79 mmHg (95%
2 Cl, 10.09-11.49) and a lower LOA
-10.35 mmHg (95% CI, ~9.65 to
g1 ~11.05). B, Scatter plot of individual
3 LLAS over time over all cases (bubble
Syo sizes proportional to number of colo-
cated data points). The dashed line in
. the middle represents the unity line,

0

LLA,
= = lower limit of autoregulation; 6K imit

LA/ oKt ) of agreement.

50 60
LLA/ mmHg
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Les études observationnelles

Arterial pressure above the upper cerebral autoregulation
limit during cardiop 'y bypass is iated with
postoperative delirium

D. Hori?, C. Brown?, M. Ono?, T. RappoldZ, F. Sieber?, A. Gottschalk?, K. J. Neufeld?, R. Gottesman®,

limit of
andomization groups shown. ‘median (1QR), mm Hg x h’

& . H. Adachi® and C. W. Hogue?”
Temps passé sous la LLA
Blood the :
Threshold During Cardiac Surgery Are Associated With Acute o .
Kidney Injury a :
e 1,01 e A, M, o, 5 e s, H :
"
Pblsdin il i o : T NP
T s S, 2014y 471 1010165020107
Variable NoMMOM (n=354)  MMOM@=83)  Pvalue
Duration and magnitude of blood pressure below cerebral
bypassis  Average MAP duing CPB (mmHg) 7428 (73-75) 75+9(72-76) 203
associated with maj idity and it 544 11(52-55) 5547(53-56) 388
Masairo One, MO, PRD" KennethBrady, MO". . Blaine Easley MD?, Chares Bown, Ay eage COX 027+0.18(025-029) 026+0.17(021-029) 749
LLA (mm Hg) 6914 (67-70) 71+ 12(67-72) 136
AUCyiapeqa (mm He  minh) 24(1L1-57) 650.1-154) o7
63-71 84-90
2 études prospectives o
prosp autoreguation was
determined by the senior
[ — author (CW.H.) before
Effect of Targeting Mean Arterial Pressure CPB based on the highest
During Cardiopulmonary Bypass by Monitoring MAP where Mx increased
Cerebral Autoregulation on Postsurgical Delirium Patients & haut risque neurologique from less than 0.4 to 0.4
:mong glderdPatlgn;sCI‘ e or greater.
Nested Randomized Clinical Trial When Mx did not cross
v gt T 0.4 clearly, the lower limit
Randomized Controlled Trial > Semin Thorac Cardiovasc Surg. 2021 Summen33(2)429-438. Lower Limit of Autoregulation of autoregulation was
doi: 10.1053/}.semtcvs.2020.09.032. Epub 2020 Nov 10. LLA defined as the blood
ized Blood During pressure with the lowest
s . " ' Mx (the MAP with the
Cardiac Surgery With Cerebral Autoregulation best( autoregulation
Monitoring: A Randomized Trial
Charles W Hague 1, Chares H Brown th 2, Do Hori 3, Masa Ono 4, Yohei Normura 3,
Lauren C Balmert 3, Nina Sdanovic 3, Jordan Grafman 6, Kenneth radly
Cerebral Autoregulation Study Group am wo oo
Affatons + expand i
221 o0 | Pam (mmhg) |
Effect of Targeting Mean Arterial Pressure g Seiners Thoracicand Cardlomstfar Surgeny H
During Cardiopulmonary Bypass by Monitoring
Cerebral Autoregulation on Postsurgical Delirium
e e i Personalized Blood Pressure Management During
Cardiac Surgery With Cerebral Autoregulation
Monitoring: A Randomized Trial
gl tok Mo e presure P
ges dring P
cutpanmay oo S
(6P8) wer izt -
Table2.C ypa >Lower o TCD <
AVC, troubl nitif atoriaion
“ peos Autoregulation-Targeted C, troubles cognitifs R
5 Characteristic of Management Standard Care (n=94) __(n=105) PValue Ty
o Phenylephrine, median (IQR), mg 12(03-23) 18(053.6) 02 Rownmrem.
£ Vasopressin adminitration, No. (%) 66.4) 966 56 &
En
H Cardiopulmonary bypass flow, 44(06) 44(06) 92
R ean (50), L/min Customary
£ Isoflurane, mean (SD), % 0.76(0.27) 077 (0.31) 71 o nstitutional i
Arterial pressure during cardiopulmonary ~ 71.3(7.6) 73.9(6.7) 01 88 pears wih ik or practice l el
o Sonirg  treston Targeteg DAP2SS M (5D), mm Hg s e
(=s1) (0105 Arterial pressure at the lower limit of 68.7(11.3) 66.0(109) 10 —
95(37-195) 53(2.0-134) 002 S—

a reduction in the frequency of delirium and better performance on tests of
memory 4-6 weeks after surgery
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Sc.* Anoion P. Smons, EKP, Ph0
0D Jox G. Maossen, M, PO,
ccp, o>

10

Limites de )
I'approche i

de la PAM
titrée sur la g
circulation

cérébrale

bascline  p,CO,40kPa  Pp,CO;53kPa  p,CO,66kPa

Fig 1. Cerebral autoregulation as indicated by the autoregulation
index (ARI) at baseline, at 3 levels of p,CO;. and at 2 levels of
hematocrit during cardiopulmonary bypass.

Effet de la PaCO2 et de la PaO2 sur le DSC

PaCOz
FdOz ,O—--_-
100 \\
g \
g8 [
o §50
E

Altération de I'AC et réchauffement....

Published i foa dited fomm s
Ancsh Al 2010 February 01 11002 321-325. doi 10,121 VANE Ob013e S 1668412

Impaired Autoregulation of Cerebral Blood Flow During
Probleme Rewarming from Hypothermic Cardiopulmonary Bypass and Its
de débit? Potential Association with Stroke

Brijen Joshi, MD', Kenneth Brady, MD', Jennifer Lee, MD', Blaine Easley, MD', Rabi

Table 5

Rewarming on Cardiopulmonary Bypass

Nt 0= ) gt 060 P

e b sk 1 o oss

Nonpulsatile CPB with a nonocclusive roller pump was used, and CPB
flow was maintained between 2.0 and 2.4 L - min-1 - m-2.

Limites de I'optimisation de la PAM sur le
doppler TC

* Technique a apprendre: ACM?, position

* Matériel spécifique: connecter en continu le signal de PAM et le
doppler/NIRS

« LLA évolutive au cours du temps et des conditions: température,
pulsatilité, PaCO2, Hte,

Etudes en cours

Trial to Compare Different Strategies of Mean Arterial Pressure

During i y By-pass (MAP)

stotus

tovanng

optimization accor, mean arterial
pressure in cardiac sur Tents: Rationale and
design of the OPTIPAI (diqmized trial

Notre expérience ...

Assessment of Cerebral Autoregulation
Patterns with Near-infrared Spectroscopy during
i ind Changes

Anvelies T. Moerman, M.0.. Ph.D., Valere M. Vanbieriet, M.D., Astrid Van Wesema, M.D.
Stefaan M, Bouchez, M.D., Patrick F. Wouters, M.., Ph.D., Ssfan G. De Hert, M.D., PR,
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Limites de la

NIRS

150 —
B LMAP Plusde

mHMAP désaturations
120 cérébrales dans le
groupe PAM
w haute
£ 2
5
&
£
*» 60
]
30
0 — —
CDLbaseline coL10

coL

Impact of 2 Distinct Levels of Mean Arterial Pressure
on NearInfrared Spectroscopy During Cardiac Surgery:
Secondary Outcome From a Randomized Clinical Trial

Cutaneous Vasoconstriction Affects Near-infrared
Spectroscopy Determined Cerebral Oxygen Saturation
during Administration of Norepinephrine

Henrik Sorensen, M.Sc.," Niels H. Secher, M.D., D.M.Sc.,t Christoph Siebenmann, M.Sc.,
Henning B. Nielsen, M.D., D.M.Sc. § Matthias Kohl-Bareis, Ph.D.,| Carsten Lundby, Ph.D. #
Peter Rasmussen, Ph

>

[ Norepinephrine

B Norepinephrine il

4 Sc02 [%] SskinOz %] ScapO2 [%]

Changes in saturation (%)

Effect of inati i d

Marqueur de perfusion tissulaire
Manque de spécificité de monitoring du tissu cérébral

Clampage aortique:

g Mort pas de ing Organ Donation: A
By - 8 Prospective Observational Study in Brain-dead Organ
perfusion sur la carotide
interne e -

Intégrer le débit de CEC dans la réflexion sur
la PAM

* PAM = DC * RVS* k

Cerebral Oximetry and Mean Arterial Pressure: Not a Straight Relationship, the
Flow Between?
Desebbe O, et al. Anesth Analg 2019. PMID 31743211

Circulation

ORIGINAL RESEARCH ARTICLE Q

High-Target Versus Low-Target Blood Pressure

uring Cardi y Bypass to
Prevent Cerebral Injury in Cardiac Surgery Patients
A Randomized Controlled Trial

In 1928, Jarisch is quoted as saying, “It is a source of
regret that the measurement of flow [i.e., SV] is so
much more difficult than the measurement of
pressure. This has led to an undue interest in the
blood pressure manometer. Most organs, however,
require flow rather than pressure.

Table 2. Intraoperative Management

Low-Target | High-Target
Group (n=98) | Group (n=97)

Hematocrit, before start of surgery, % | 40359 | 40,647
MAP before anesthesia induction 9232157 | 992134
MAP during bypass, mm Hg 47247 | 668249
MAP below target during bypass, 200 1801835)
(%"
MAP above target during bypass, 561 )
n (s
Blood flow rate during bypass, 269:01 | 269201
Lt
Hematocrit, mean level during 315238 | 331242
bypass, %
Nadir hematocrit sampling value during | 287437 | 29.2440
55, %
Surgerytime, min 1849508 | 1943666
Bypass time, min 920:330 | 10565774
Cross-camp time, min 6332269 | 6482326
Peak lactate leve during surgery, mmol | 2251083 | 2.1610.82
Norepinephine infused n the OR, pgko | 265$601 | 17.43420.14
Patiens recening novepinephrine inthe |  35(357) |  90(62.7)
R0 (%)
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Improvement of Outcomes after
(Coronary Artery Bypass IIl: A
Randomized Trial Comparin

population | Basse Débit (I/min/m?) particularités
PAM

Intraoperative High Versus Customized Azau 2014 300 Arisque 5060 7585 2,4 pour Sv02 > 70% Circuit clot, miniCEC
Mean Arterial Pressure JdAKI 2,57 /2,58
, Siepe 2011 92 Chir 60-70  80-90 26 Troubles cognitifs
coronaire
De b Its d € C EC b as... Charlson 2007 412 Chir 80 +/-20 2324 61% adhérence gp PAM
coronaire mmHg, préop
B. Intraoperative Management programm max 90 85% adhérence gp Pam 80
Pre-bypass High MAP Custom MAP P ée (57-90), management at higher
Pre-bypass MAP (mmHg) 86+8 85+9 88 moy MAP on CPB dramatically
Pre bypass cardiac output (L/min) 4x1 4£1. reduces stroke occurrence
Times (min) in patients with severe
Bypass 74424 77422 ns aortic
Cross-clamp 40 + 15 404 +14 ns |e d b t d e pompe est prim atheromatous disease
o (grade IV and V)
ns
ns Gold 1995 248 Chir 50-60  80-100 19423 Niveau de PAM respectés
coronaire
Vedel 2018 197 Coronaires 4050  70-80 2,7
+valves
Ranucci et al Perioperative Management

Le débit de CEC avant la pression ?...

Observational Study > J Cardiothorac Vasc Anesth, 32 (2), 684-690  Apr 2018
Disturbances in Oxygen Balance During

Cardiopulmonary Bypass: A Risk Factor for
Postoperative Delirium

Nina Smulter ', Helena Claesson Lingehall 2, Yngve Gustafson 3, Birgitta Olofsson 4, Karl Gunnar
Engstrém °, Micael Appelblad 9, Staffan Svenmarker ©

Goal-directed perfusion to reduce acute kidney injury:
A randomized trial

Marco Ranucci, MD, FESC.” Ian Johnson, CCP," Timothy Willcox, CCP.* Robert A. Baker, PhD, CCP,’

T pre—r—
- w e
o o ST
] )
5 z
: = L
g . 3
H & &
! - D, :
T L T T T e
A CPB time (minutes) B CPB time (minutes)

FIGURE 2. Oxygen delivery (DO,) values in the goal-directed perfusion (blue: A) and control (red: B) arms during cardiopulmonary bypass (CPB).
Boxes represent interquartile rang epresent the median, whiskers are 95% confidence intervals, and dots are outliers. The green line
presents.the critieal DO, value of 280 mL-min™'-m™. Data are restrcted to the first 120 minutes of CPB,
Etude multicentrique,
Valeurs hautes de DaO2 dans les 2 bras.... Et pourtant moins d’Insuffisance rénale Aigue dans le groupe GDP
PAM dans les 2 groupes?

nes in the boxes

> Jpn J Thorac Cardiovasc Surg, 46 (1), 18-24  Jan 1998

[The Effect of Pump Flow on Cerebral Oxygen
Metabolism During Cardiopulmonary Bypass]

[Article in Japanese]

H Sakahashi ! ST i ﬁ N
5 w0
2.2-2.5 L/min/m2 in group L and 2.7-3.0 L/min/m2 in group H o

Itis suggested that cerebral metabolism should be decreased during cooling to 31 degrees C of 180
pharyngeal temperature, 2.2-2.5 |/min/m2 of pump flow was adequate to keep SJ02 stable. On
the other hand, itis necessary to increase pump flow to 2.7-3.0 /min/m2 during rewarming
period as|

pro. CPB_ CPB_ CPB GOPB pos

1o GPB 31T 60min 33T off  GPB

Fig. 2 liac index (CI), relative mean middle
cerebral arterial velocity (%MCAV) and mean
arterial pressure (MAP) : group L (@) and group
H(
9%MCAV =MCAV + MCAVure cre < 100

24 ' 25 28 | 80
Cardiac Index [L/min/m?]

blood transfusion
acute Kidney injury

JEffect of mean arterial pressure, haemoglobin
uring cardiopulmonary bypass on post-oper:

lichae Haase', Ripaldo Belloso’. David Story', Angely Letis'. Kata Kle, George Matalais’,
S imsein. Dok S e, St P - Mot g o

U'anémie est facteur &'l rénale
Uhypotension seule non...

AKl incidence, %

e il Nypou Ane Hypotension
AND Anemia WITHOUT Hypotension WITHOUT Anemia
Ot | Fig. 4. Cumulative effect of severe hypotension and anaemia during CPB
L for AKI. Patients with severe hypotension (>75th percentile of AUC MAP
. <50 mmHg) AND anaemia (lowest haemoglobin concentration <25th
percentile); developed more frequently AKI (V = 24/72) compared to
patients with severe hypotension but WITHOUT anacmia (owest hacmo-
oo oo 5781 persntle (4~ 211647 < 0001 o
patients WITH anacmia but WITHOUT hypotension (<25th percentile o
AUC MAP <50 mmbHg). (V= 741): P - 0.06 suggosting 3 comulative
effect of anacmia and hypotension.

Etude rétrospective, débit de CEC 2,4 L/min/m?
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> BrJ Anaesth, 102 (6), 800-5  Jun 2009
bral . . Influence of variations in systemic blood flow and pressure on cerebral and
Is Cer.e ra OXYge"‘atwn Nega[l 130 systemic oxygen saturation in cardiopulmonary bypass patients.
Infusion of Norepinephrine i . Moerman A, et al. Br J Anaesth 2013 - Clinical Trial. PMID 23740043 Free article.
P Brassard ', T Seifert, N H Secher 5
Affliations + expand & T 1o Seg, (%) - Sog, == MAP =~ Flow MAP (mm Hg)
PMID: 19376788 DOI: 10.1093/bja/aep065 E 75 — ]
o o 100
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Essayer de rester physiologique
s'adapter aux besoins métaboliques

The Journal of Thoracic and Cardiovascular
Surgery

Volume 134, Issue 3, September 2007, Pages 587-593

&
ELSEVIER

Cardiopulmonary support and physiology

Elevated flow rate during cardiopulmonary
bypass is associated with fluid
accumulation

Oddbjgrn Haugen MD ?, Marit Farstad MD, PhD €, Venny Kvalheim MD °, Olav Bge DDS, MSc ¢,
Paul Husby MD, PhD <2 &

Type de CEC > a un autre pour préserver la PAM?
Limiter les contraintes vasculaires par la miniCEC?

A combination of MIECC features, such as coating,
centrifugal pump, separation of cardiotomy suction
blood,

and use of closed systems, should be considered to
improve conventional CPB

Teame o e

A (O

Journal of Cardiothoracic and Vascular Anesthesia 35 (2021) 1-17

ol

oth ECC systeans, MECC.

‘ Suvense g complcatons poapéatole e martae hospatére,

pinima invasive extracorporeal circulation (MIECC): the.
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Figure 1 Established classification of MiECC cireuits (3). X, pump; O, oxyg:
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al invasive evtracorporeal circulation.

miniCEC et PAM

' 110
If the mean arterial
s1 I pressure decreased,
wl lo the arterial flow was
= increased up to a
®1 T I 1 maximum of 120% of
2 the calculated flow. If
Bl 1o 2 mean arterial
5,3 ] \ I, & pressure further
E T EMECC norepinephrin 2 decreased, a5 ug
S0t —————— norepinephrine
bolus was given to
B [t b raise the MAP on
wr T el | | CCPB between 45
and 75 mmHg.
51 ‘ T
0+ + + + + + + + to
il n n n 13 T i L] ™
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miniCEC et PAM: causes d’une PAM plus
élevée?

hematocritdropin percent

+MECC «CCPB

praop 1hpostop hpostop 3dpostop Bdpostop

‘ [ han2 har3 hete hats

Journal of rf\
Clinical Medicine M \P”IJ

Article PULSATILE Perf

Efficacy of Pulsatile Flow Perfusion in Adult Cardiac Surgery: = Radial rtry pressure

Hemodynamic Energy and Vascular Reactivity K
Mikhail Dodonov !, Francesco Onorati !, Giovanni Battista Luciani !, Alessandra Francica !* : L
Maddalena Tessari !, Tiziano Menon ', Leonardo Gottin 2, Aldo Domenico Milano * and Giuseppe Faggian ! i

+ Anew MEDOS Delta Stream DP3 centrifugal blood pump was used during CPB and " ssansasees

Time, sec100

was set in pulsatile (PP group) or non-pulsatile (NP group) mode.

* In pulsatile mode, the pump was set at maximum rotation speed variation of 3500-8500
rpm with a pulse
frequency of 60 bpm; start and stop points of the pulse were set at 20 and 80% of the

NON * PULSATILE Perfusion

pulse cycle, *
+ This model includes the hemodynamic energy gradient as a ke point rather than the s,
pressure gradient and it is actually described in terms of energy equivalent pressure [
(EEP) and surplus hemodynamic energy (SHE). EEP was calculated according to the £
following formula: EEP =Rtt12 f pat/ Rit12 f dt (mm Hg), where fis blood flow, p is blood £
pressure and the product of flow and pressure represent: Fa
Post-op CCr, 18 h (mL/min/1.73 m?) 61435 47 £16* 0.06 » FTRII]
ANOVA
15.0f 155 0f 30308 " Cross:Clamp ~ Means for all Y
SURCPB CrouClamp  CrossClamp  Cross-Clamp  Re-Warming Removal | CbPerod  (GrovplTime
3 EET EEan Sl EFT) EEgT 56590
[MAP (mmHg) NP 59:12 6115 6119% 6118 i Q212 L

Intérét d’une CEC pulsatile?

Contents lists available at ScienceDirect & Crtinfcioll
furdoetiess

Journal of Cardiothoracic and Vascular Anesthesia

journal homepage: www.jcvaonline.com

Editorial
Guidelines for Conduct of Cardiopulmonary Bypass ®
]
« Pulsatile perfusion may reduce postoperative pulmonary and renal ct icati and should be i in

patients at high risk for adverse lung and renal outcomes (grade B)

Autres voies pour optimiser la
PAM en chirurgie cardiaque?

Currently, vasopressor infusions for managing Randomized - ystem
nsion post-surgery are adjusted manually triatof .
4z patients 3} e
aher candisc L -
* (contre)
Mean sl
presioe mesared
5ot imawith
e T matg g

A novel closed-100p vasopressor (1) has been
developed by physicians

Closed-loop vasopressor

Can the €1¥ replace manasl ttration?
post-operative hypotension in patients with cardiac surgeries

conclusion
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* Pas de reco sur ERAS et chir
cardiaque sur la PAM et la
Da02 peropératoire

This is a surprisingly strong recommendation
that we do not believe is

supported by existing evidence. As was true
more than

10 years ago, and in our opinion today, an
adequate or

optimal arterial pressure during CPB has not
been

resolved with high-level evidence.

patients with postoperative AKI and delirium (193], Finally, the
MAP during CPB is usually accepted in a range of 50-80 mmHg;
however, novel approaches to settle the optimal blood pressure
have been recently proposed [192]

Clincal Review & Ecucatior

IAASurgery | SpecialCommunication
Guidelines for Perioperative Care in Cardiac Surgery
Enhanced Recovery After Surgery Society Recommendations

e T Entra, MO, Wal S AL D, o' Wkas MO, WHS. L P, M0,

k. g MO, s  Grgon, M. . B D

0 piirvimi-at @a () §

2019 EACTS/EACTA/EBCP guidelines on cardiopulmonary
bypass in adult cardiac surgery
Alexander Wahba 5" Milan Milojevic 4" (Serbia,
Netherlands) Chrisa Boer © * (Netherlands), Filip MJJ. De Somer @ " (Belgium), Tomas Gudbjartson
(celand),Jenny van den Goor " (Netherlands) Timothy ). Jones ' (UK). Viadimir Lomivorotov! (Russa).
Frank Merkle © * (Germany), Marco Ranucei ' (taly), Gudrun Kunst ™ (Chairperson) (UK)
and Luc Puis © " (Chairperson) (Belgium)

RECOMMANDATIONS FORMAUISEES 0'EXPERTS

@

SFCTCV

Réhabilitation Améliorée Aprés Chirurgie Cardiaque

adulte sous CEC ou a cceur battant

Pas de recommandations sur la PAM perCEC ou la DaO2

2021
CHAMP 4. STRATEGIE CHIRURGICALE ET GESTION DE LA CEC
St e anesnise et senen| 51 | L2 chirurei éo-assistée peut & ée dans des éauipes | Avis | oo
Sociee rangais de hirurgie Thoracique et Cad| entrainées experts
42 | Realiser la CEC en normothermie 1+ FORT
431 | Nepas réaliser systématiquement les pontages coronariens 3 caeur [ - cORT
battant
435 | Les pontages coronariens & caeur battant peuvent étre discutés en cas | Avis | o
d'aorte trés calcifiée experts
44| utiliser une CEC optimisée 1+ FORT
45 | Nepas privilégier une technique de cardioplégie plutot qu'une autre 2 FORT

Conclusion

sur la SVO2, pas sur I'exC02...)

* Quel vasopresseur idéal?
« Titrer la PAM

* PAM: un outil de surveillance parmi d’autre: PaC0O2, débit CEC, SvO2, Hte

* La PAM est la résultante du Débit de CEC et des RVS :
* PAM minimale si débit de CEC suffisant +++
+ Coupler la PAM a la DaO2 +++ et a la demande métabolique (test de PAM sur la NIRS,

* Modifier les RVS dans un deuxieme temps seulement

 sur organe « cible », sur microcirculation
* maintenir PAM > 50 voire 65 mmHg sinon
« Difficile de proposer une valeur cible de PAM selon PAM préopératoire

Proposition personnelle d'algorithme, en

normothermie

Hématocrite >

18-24%

Recommendations | e [ et | ner

PREC transtusions

tis recommended that PRECS.
be ransfused during CPBifthe
Hovaluels <60g/dL

For HCT valuesbetween 18% and
)
adequacy of tsve orygenation”

PRBCs should not be transtsed
doring CPB f the HCTis >24%

Débit de CEC

pour SvO2 >
75%

FiO2 pour Sp02< 99%
(ne pas surestimer la
sv02)

Perfusion adaptée et non

luxuriante si réflexion sur
niveau de Da02 seul

Débit de CEC
pour SvO2 >
75%

1PaCO2
40-45 mmHg
2PVC<10

PAM
40-80 mmHg

3Sp02 <98%
4 Sédation adapté (40-60 pas de BSR)

NIRS > 80%

valeur de
base?

Da02 > 300
mi/min/m?

Test

noradrénaline

Editorial | > BrJ Anaesth. 2022 Jan 4:50007-0912(21)00802-3. doi: 10.1016/j.bja.2021.12.013.

Online ahead of print.

High-resolution perioperative cerebral blood flow
autoregulation measurement: a practical and feasible
approach for widespread clinical monitoring

Eric L Vu !, Kenneth Brady !, Charles W Hogue 2
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