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INTRODUCTION 

•  EF < 30% most important determinant of outcome after 
isolated CABG 

•  More than 20% of cardio-surgical patients have acute 
cardiovascular dysfunction in the postoperative period  

•  Transient postoperative stunning in 45% of elective 
patients 

•  Cardiogenic shock in 2 to 6% of cardiosurgical 
procedures 

•  RV failure present in 40% of postop cardiogenic shock, 
bound with increased mortality 

(Biancari	  F,	  et	  al.	  AJC	  2014;113:275-‐8	  
Mebazaa	  A,	  et	  al.	  CC	  2010;14:201:1-‐14	  
Denault	  AY,	  et	  al.	  Current	  Opin	  Anaesthesiol	  2013;26:71-‐81	  
Davila-‐Roman	  VG,	  et	  al.	  ATS	  1995;60:1081-‐86)	  )	  
	  



SURVIVAL RATE OF ICU PATIENTS 

(Mebazaa A, et al. CC 2010;14:201) 



RISK STRATIFICATION 

•  Major perioperative clinical risks 
•  Unstable coronary syndromes 
•  Decompensated HF 
•  Significant arrhythmias 
•  Severe valvular disease 
•  Preexisting LV dysfunction 

•  Euroscore: overestimates mortality in >80yo 
•  B-type natriuretic peptides 

(Mebazaa A, et al. CC 2010;14:201 
Harjola VP, et al. Eur J Heart Fail 2016;18:226-41) 



•  1524 consecutive isolated CABG 2010 to 2013 
•  OPCAB 72.5% 
•  LCOS 13.5% with a mortality of 25.4% (vs 1.8%) 
•  Correlation with longer ICU- and hospital-LOS, 

negative cerebral, respiratory and renal outcomes 
•  Risk factors: older age (>65yo), impaired LV 

function (EF<50%), on-pump CABG, emergent 
CPB, incomplete revascularisation 



44 YO MAN 

•  Dilatative cardiomyopathy  
•  Severe left ventricular dilatation 
•  EF 16% to 24% 
•  Moderate to severe secondary mitral and 

tricuspid regurgitation 
•  PHT: >50mmHg 
•  Under evaluation for transplantation 





44 YO MAN 

•  Arrhythmogenic cardiomyopathy 
•  ICD implantation for 3 months 
•  Several episodes of inconsciousness and 

repetitive inefficient ICD-shocks  
•  Therapy with cordarone, then sotalol 
•  Electrical storm -> emergent admission 
•  Acute on chronic renal insufficiency (GFR 46 ml/

min, Creat 158 µM/L) 
•  RF: HTA, positive FHx, Nicotine (20py) 



44 YO MAN 

•  BP: 90/50, SaO2 94%, SvO2 48%, CI 1.5l/
m2,,PAD 28mmHg 

•  NT-BNP 1831ng/l, lactate 2.4mM/l 
•  Coronarography: Severe 3 vessels disease 
•  Myocardial viability in CX territory and infero-

apical 
•  Indication for urgent CABG surgery 
•  Euroscore: 15.9% 



PERIOPERATIVE HF PREVENTION 

•  Identification of high-risk patient  
•  Prevention of worsening of LV function 

•  Avoid drug-induced myocardial depression 
•  Optimize LV preload and contractility 
•  Reduce afterload 
•  Avoid tachy- brady-arrhythmias 

(Srivastava D, et al. Aneth Res Pract 2014;2014) 



PERIOPERATIVE HF PREVENTION 

•  Prevent hypoperfusion of major organs 
•  Avoid liver- and nephrotoxic drugs 
•  Avoid overdose of agents 
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PERIOPERATIVE HF PREVENTION 

•  Prevent hypoperfusion of major organs 
•  Avoid liver- and nephrotoxic drugs 
•  Avoid overdose of agents 
•  Use preconditioning substances (Levo, Sevo) 





•  38 randomized studies between 1991 and 2012 
•  3996 patients (41% TIVA/59% Volatile) 
•  63% ACBP 
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(NEJM 374, oct 8, 2015;373:1408-17) 



LEVOSIMENDAN: CARDIOPROTECTION 

(Zangrillo A et al. JCTVA 2009;23(4):474-8) 

•  Cardioprotective effect of levosimendan in cardiac surgery 



Levo and 
Mortality  
Meta-analysis 
5480 patients 
45 RCT 

(Landoni	  G,	  et	  al.	  CCM	  2012;40:634)	  



•  Low preoperative LVEF 
•  High-risk patients (emergency operation, 

decompensated heart failure) 
•  Weaning failure from CPB 
•  Scheduled for mechanical assist device (IABP/

LVAD) 
•  Postop LCOS 



PERIOP. INDICATIONS FOR LEVOSIMENDAN  

(Pisano A, et al. Curr Anesth 2016, Epub 
Toller W. et al. JCTVA 2013;27:361-66) 



INTERVENTION 

•  CABG x 5 under MECC 
•  Induction: Etomidate-Midazolam-Fentanyl-

Rocuronium 
•  Maintenance: Sevorane-Ultiva 
•  Levosimendan 0.1mcg/kg/min 
•  Prophylactic IABP before weaning 



INTERVENTION 

Before MECC After MECC 

HR 55/min 80/min 

MAP 60 70 

CVP 15 15 

CI 1.5 2.6 

PAD 25 15 



ICU 

•  Adrenalin 5mcg/min, Noradrenalin 8mcg/min 
•  Extubation 4 hours, IABP weaning 8 hours 

postoperative 
•  Hemodynamic stable except for few self-limited 

episodes of ventricular tachycardia 
•  Mobilisation at 16 hours 
•  GFR 94 (2 days postop) 
•  Transfer to the ward delayed for rhythm monitoring 



PERIOPERATIVE MANAGEMENT 

•  Identification of heart failure and underlying 
cardiac disease for prompt and aggressive 
management  

•  Search for reversible condition: myocardial 
ischemia, infarction, acute valvular dysfunction, 
LVOTO, tamponade, intracardial shunt, sepsis 

•  Golden hours for HF management 

(Hauffe T, et al. Cardiac Failure Review 2015;1(2) 
Soussi S, et al. Curr Opin Anaesth 2014;27:140-5 
Harjola VP, et al. Eur J Heart Fail 2016;18:226-41 
Liang M, et al. J Invasive Cardiol 2011;23:E219-21)	  



PERIOPERATIVE MANAGEMENT 

(Hauffe T, et al. Cardiac Failure Review 2015;1(2)) 



USE OF INOTROPES IN CARDIAC SURGERY 

•  20 to 90% to treat or prevent LCOS 

(Nielsen DV, et al. Anesthesiology 2014;120:1098-108) 



•  177 trials published after 1994; 28280 patients 
•  Levosimendan 27.1%, dopamine13% and 

milrinone 10.2% 
•  Setting: cardiac surgery 39.5%, HF 26.5% 
•  Placebo control 62.7% 
•  More than 100 patients: 25.9% (46 trials) 
•  Inotropes and vasopressors have no 

detrimental effect on survival 



PERIOPERATIVE MANAGEMENT 

•  If HF persists, mechanical assistance should be 
started as soon as possible 
•  IABP: indications have been restricted 

following IABP-SHOCK II trial 
•  ECLS: bridge to decision, to recovery, to 

LVAD or to HTPL 

(Thiele	  H,	  et	  al.	  NEJM	  2012;367:1287-‐96	  
Thiele	  H,	  et	  al.	  Lancet	  2013;382:1638-‐45)	  



CONCLUSION 
•  Perioperative management of low EF 

•  Assess the risk of heart failure 
• HF results of arrhythmias or inadequate 

contractility, volume or pressure overload 
•  Associated with worse outcome 

•  Prevent heart failure 
•  Assess and optimize hemodynamic 
• Use preconditioning substances 

•  Echocardiography: mainstay in the perioperative 
assessment 

•  Use catecholamines with caution 
•  Start mechanical support early if needed 



THANK YOU 



•  90 CABG, 40 MVSurgery 
•  Eto 0.15mg/kg with Placebo (30 CABG, 20 MVS) or with 

Hydrocortisone (30 CABG patients) compared to Propofol 
with Placebo (30 CABG, 20 MVS)  

•  Synacthen test day before surgery, at 7 and 24h and day 5 
and 6. Cortisol plasmatic 30min before CPB and 30 min after 
CPB 





ETOMIDATE 

•  No significant differences in 
•  Cumulative vasopressor requirements 
•  Haemodynamics during the first 24h 
•  Failure to wean from CPB 
•  Time to extubation 
•  ICU- and Hospital-LOS 
•  Mortality at 30 days 

•  Suppression of adrenal function in 85% after 
Etomidate and 36% after Propofol 

(Basciani RM et al. EJA 2016;33:417-24) 


