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EPIDEMIOLOGY
Major cardiac complications 1/3 peri operative death

500.000 à 1 M high risk procedure / year

5000 à 10.000  death / year during 30 days after surgery

Major inpact on medical cost

The average age and the risk of cardiac complications are increasing

Decrease intra operative mortality by a factor of 10   

POST OPERATIVE MORTALITY REMAINS STABLE

« THE OUTCOME WE WANT TO PREVENT » 

decrease cv morbidity & mortality immediate & late



LE RISQUE A PRIORI

2. CARDIOPATHIE ISCHEMIQUE

1. INTERVENTION A HAUT RISQUE 

3. INSUFFISANCE CARDIAQUE

4.  AVC 

5. DIABETE INSULINO REQUERANT

6. INSUFFISANCE RENALE : CREATININE > 177 ùmol / l ; clairance < 65 ml / mn

Lee T.H Circulation. 1999

Dernier patient inclus 1994.
PAS DE TROPO !!!!!
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Incidence of major cardiac complications* according to number of 
risk factors 

4513 Pts 
Revised cardiac risk index : 
Type of surgery, history of CHD, 
CHF, cerebrovasc. Dis.,  
Insulin TT, creatinine > 2 mg/dl)  
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major cardiac complications*: CHF cardiac arrest, heart block, MI, VF 



n = 15065  > 45 y , non cardiac surgery, Troponin T J0-J3,  FU 30 D

Devereaux PJ. Anesthesiology 2014

M.I.N.S = 8 %   42% IDM

VISION





SURGICAL RISK ESTIMATE

30 Days risk of CV death, MI, stroke



SURGICAL RISK

ACC / AHA 2014

> 1 %



BLEEDING RISK



SURGICAL RISK

« The number of different surgical procedures makes assigning a specific risk of a 
MACE to each procedure difficult » ACC/AHA 2014

LOW RISK SURGERY AND HIGH RISK SURGERY



FOCUS ? PMI monitoring high risk surgery

Benefits / risk ?

EXIT  risk score prefer individual risk evaluation

Low risk NCS  è No additional assessment

65 Y or CV risk factors +
Intermediate and high risk NCS 
è increase attention 

è ECG + post op troponin monitoring 

STRESS IMAGING FOR PRE & POST OP STRATEGY ?

Murmur dyspnea, oedemaè biomarkers + TTE

Genetic cardiomyopathy è ECG +TTE



?

STRESS IMAGING 
NOT BINARY



SCREENING
Chir. Vasculaire 

N = 5859

Trait. Médical 
N = 252

Revascularisation
N = 258

• Sténose tronc commun
N = 54
• FE du VG < 20% N=11
•Sténose aortique  N = 8 Randomisation

N = 510 (9%)

Coronaropathie non-obstructive
N = 363
Coronaropathie non-traitable

N = 215

CORONAROGRAPHIE
Risque majeur / intermédiaire

N = 1190

PCI
N = 141

PAC
N = 99

³ 1 Sténose > 70%

CARP study

55 %



Mc Falls 2004
C.A.R.P.

R NRNR

23%

22%

PCI : 59 % 







ESTIMATE BLEEDING RISK









Complex pathophysiology Intricated mechanims

è PRONOSTIC

Tropo does not increase
after surgery !!



FROM MYOCARDIAL INJURY TO MYOCARDIAL INFARCTION

4 th universal definition of MI  EHJ 2019



G Landesberg et al Circ 2009

2 MECHANISMS OF PMI

HDN, cathecolamines, Hb, inflammation…

HDN cathecolamine
hypercoagulability







TAKE HOME MESSAGES

PREVENT THE OUTCOMES: DECREASE INCIDENCE OF PMI AND SO MORTALITY & MORBIDITY

PATIENT RELATED RISK :  AGE > 75Y CAD CVD PAD DB  CKD

MORE CARDIOLOGIST IMPLICATION IN PRE & POST OPERATIVE PERIOD

RISK REDUCTION STRATEGY FOR PATIENTS WITH SIGNIFICANT CARDIAC DISEASE

CCS : Define the better strategy to limit the incidence of PMI 
AS : Define the right indications of pre operative AVR
Management of  DAPT, NOAC, OAC : Decrease bleeding risk

MANAGEMENT OF PMI : ICU with anesthesiologist, cardiologist and surgeon discussion

LONG TERM FU AFTER PMI : Cardiologist post operative consultation 

GAPS IN EVIDENCE : Additive value of biomarkers for stratification ? impact of stress imaging ?

« NO SINGLE INTERVENTION HAS YET BEEN PROVEN TO BE BENEFICIAL IN PMI PREVENTION »

« MORE RESEARCH IS NEEDED »



10 TAKE HOME MESSAGES AND QUESTIONS

MINS complex pathophysiology not only related to coronary stenosis

Risk statification : prevent myocardial injury decrease short and long term mortality

Emergency surgery :  Very high risk, clinical ECG stratfication +/- TTE

Low risk surgery : OR 

High risk surgery : New paradigm ? Pre op BNP ? Post op troponin monitoring ? 

Vascular surgery needs a specific pre and post operative assessement

DSE  high NPV , improve stratification, changes management,influences outcome BUT

DSE for who ?  RCRI > 1 ,CAD ,  DB, major risk factors, 

Post operative troponin monitoring: For who ? OR events ? Which management ?

Long term follow up  after MINS with or without PMI

USE YOUR BRAIN FOR PERI OPERATIVE MEDECINE




