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Magnitude of the problem 

Europe: 19 Mio of major surgery annually 

30% (5.7 Mio) extensive surgical procedures in 

patients with cardio-vascular risk factors 

Overall complication rate = approximately 10% 

42% of complications are cardiac complications 

Europe: 167’00 cardiac complications, of which 

19’000 are life-threatening 

Number of surgeries is expected to grow by 

25% by 2020 

Kristensen S. D. et al., Eur Heart J (2014) 35: 2383 



Preoperative evaluation and management 



Kristensen S. D. et al., Eur Heart J (2014) 35: 2383 



Kristensen S. D. et al., Eur Heart J (2014) 35: 2383 

Cleared for surgery ! 
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1. Very few patients 

 

2. Only if new 

information can be 

expected that  

 

- can be treated 

preoperatively  

 

- without interfering 

with the necessary 

surgery 

 

Which of the high 

risk surgeries can 

wait 3-12 months ? 
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What can the (therapeutic) consequences be ? 

Patient / Surgery 

Personal view 
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 Personal view 

Patients with a clear indication for beta-blocker treatment are on beta-

blockers normally in (most countries) in Europe  
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All surgery ! 

 

Which of the high 

risk surgeries can 

wait 3-12 months ? 



Perioperative drug management 

Continue established treatment 

Beta-blockers 

Statins 

Anti-hypertensive drugs 

Aspirin (99% of patients) 

Oral anti-arrhythmic drugs 

Drugs newly introduced preoperatively 

Statins ? 

Short term interruption +/- bridging 

Dual platelet inhibition 

Oral anticoagulants (VKA, anti Xa, anti IIa) 

Next speaker, Dr. Binder 



Choice of type of anesthesia / anesthetics 



Choice of type of anesthesia / anesthetics 

Feel free 

Locoregional 

Neuraxial (spinal, epidural) 

General 

Combined 

Choice of anesthetic drugs 



Choice of type of anesthesia / anesthetics 

Feel free 

Locoregional 

Neuraxial (spinal, epidural) 

General 

Combined 

Choice of anesthetic drugs 

As cardiologist, do not influence the patient in his choice 



Choice of type of anesthesia / anesthetics 

Feel free 

Locoregional 

Neuraxial (spinal, epidural) 

General 

Combined 

Choice of anesthetic drugs 

As cardiologist, do not influence the patient in his choice 

The “best” anesthesia is the one with which the 

anesthetist feels comfortable with for the planned 

procedure 

Specific requirement for specific types of surgery 

Specifics due to oral anticoagulants (VKA, anti Xa, anti IIa) 



General vs. neuraxial anesthesia 
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Fluid therapy 

Pre- and postoperative strategy 

Highly conditional 
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Fluid therapy 

YES, for postoperative strategy 

Highly conditional 



Type Comparison Year of surgery / 

publication 

N 

Body, 1996 RCT GA, Sp, E in peripheral 

vascular surgery 

Year of surgery 

unknown 

423 

Rigg, 2002 RCT GA ± E in major GI 

surgery 

1995 - 2001 915 

Rogers, 2000 Systemic 

review 

Many types of 

surgeries 

Published before 

1997 

9559 

Mauermann, 

2006 

Meta-

Analysis 

Hip arthroplasty Published 1977 - 

2003 

576 

Wu, 2006 Random 

sample 

Medicare 

Open colectomy  1997 - 2001 12’817 

Memtsoudis, 

2013 

Hospital 

data base 

Hip and knee 

arthroplasty 

2006 - 2010 528’495 

Guay, 2014 Review of 

Cochrande 

analyses 



Type Finding 

Body, 1996 RCT Mortality: NS 

Complications: Trend towards less in GA 

Rigg, 2002 RCT Mortality: NS 

Complications 

7 of 8 types: NS 

Less pulmonary complications 

Rogers, 2000 Systemic review Death: -30%  in neuraxial anesthesia 

Less DVT, PE, pulmonary complications 

Mauermann, 

2006 

Meta-Analysis Less DVT in neuraxial anesthesia 

Wu, 2006 Random sample 

Medicare 

Death: -45%  in neuraxial anesthesia 

Memtsoudis, 

2013 

Hospital data base Mortality: Highest in GA 

Multivariate: Mortality  only in knee arthroplasty  

Guay, 2014 Review of Cochrande 

analyses 



Guay J. et al., Anesth Analg (2014) 119: 716 

Blinding problems 

Blinding problems 

Blinding problems 



Choice of type of anesthesia / anesthetics 

Feel free 

Locoregional 

Neuraxial (spinal, epidural) 

General 

Combined 

Choice of anesthetic drugs 

As cardiologist, do not influence the patient in his choice 

The “best” anesthesia is the one with which the 

anesthetist feels comfortable with for the planned 

procedure 

Specific requirement for specific types of surgery 

Specifics due to oral anticoagulants (VKA, anti Xa, anti IIa) 



Landoni G. et al., Br J Anaesth (2013) 111: 886 

Meta-Analysis of 38 RCTs undergoing cardiac surgery  

Outcome 

Effect of volatile anesthetic on mortality 

Effect of sevoflurane / desflurane specifically 

 



Landoni G. et al., Br J Anaesth (2013) 111: 886 

 



Landoni G. et al., Br J Anaesth (2013) 111: 886 

 



Lurati Buse G. A. L. et al., Circulation (2012) 126: 2696 

RCT in 385 patients undergoing non-cardiac surgery 

(major general, major orthopedic and major vascular) 

Randomized to sevoflurane vs. propofol anesthesia 

Outcome 

Troponin T (48h) 

NT-proBNP (48h) 

Major adverse events at 6 and 12 months 

 



 

 

Lurati Buse G. A. L. et al., Circulation (2012) 126: 2696 
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Intraoperative management 

Monitoring 

ECG, SaO2, temperature, endtidal CO2 

Arterial catheter - frequently (volemia, BP control) 

Central venous catheter – from time to time (postop need, 

catecholamines) 

Pulmonary artery catheter – nearly never (PA hypertension) 

TEE – rarely, if so, mostly due to unexplained hemodynamic 

difficulties 

Choice of anesthesia technique (general vs. 

neuraxial) free 

Choice of anesthetics for general anesthesia free 



Postoperative management 

Site of treatment – plan ahead 

PACU (all) 

 Intermediate Care Unit (primarily or after PACU) 

 Intensive Care Unit (selected cases after special operations, 

usually intubated and ventilated patients) 

Postoperative assessment is key for success 

Hemodynamic and pulmonary stability ? 

Drugs / procedures necessary for hemodynamic and 

pulmonary stability ? 

Bleeding, coagulation ? 

Timing for postoperative start of anti-coagulants and 

(second platelet inhibitor) 

Postoperative pain management – plan ahead 



Conclusion 

Preoperative evaluation / pre-treatment 

ESC / ESA Guidelines are very helpful 

Be maximally restrictive in preoperative interventions to 

avoid interference with necessary surgery (plus costs !) 

Maintain most all drugs 

 Interruption of second platelet inhibitor (± bridging) 

 Interruption of anticoagulants (no bridging except VKA) 

Choice of anesthesia / anesthetics 

Feel free 

Postoperative care 

Plan ahead 

Postoperative evaluation is to be decisive for further 

treatment (including site – ICU, intermediate care unit, ward) 







Bridging 

Continue ASS (not the day of operation) 

Stop ADP receptor antagonists: 

Clopidogrel: 5 days prior to the operation 

Prasugrel: 7 days prior to the operation 

Ticagrelor: 5 days prior to the operation 

Start GPIIb/IIIa antagonist 3 days prior to the operation 

Tirofiban (Aggrastat®) 

Eptifibatid (Integrilin®) 

Stop GPIIb/IIIa antagonist 22:00 the evening before the 

operation 

Start ADP receptor antagonists within 24h postop. (no 

loading dose) Broad L. et al., Br J Anaesth (2007) 98: 19 

Price M. J. et al. J Am Coll Cardiol (2012) 59: 2338  
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Stop clopidogrel + bridging 

Maintain aspirin 

Restart clopidogrel 24 h postop 

All  

surgery 

 

Stop 5 days before 

operation 

as needed 

Operation under 

continuous treatment 

Excessive 

bleeding risk4 

Stop clopidogrel 

Maintain aspirin 

High-risk cardiac situations: 

< 6 weeks after PCI, BMS, stroke 

< 3 months after MI, SCA 

< 12 months after DES 

 > 12 months in high-risk stents2 

Secondary prevention & 

primary prevention in 

high-risk patients1 

Primary 

prevention 

Low-risk cardiac 

situations 

 

Patients with aspirin (75–325 mg/d) 

or clopidogrel alone (75 mg/d) 
Patients with aspirin (75-325 mg/d)   and 

clopidogrel (75 mg/d)  

High-risk 

surgery 

 
High-risk 

intracranial 

neurosurgery 

 

Vital/urgent 

surgery3  

Elective 

surgery 

Delay 

surgery 

 

 

 

 

 

 

 

1 HR patients = documented CV 

disease, DM, multiple risk factors 

2 HR stents = multiple / long / proximal / 

bifurcation stents, previous stent thrombosis 



Conclusion 

Patients under DAPT need this treatment 

The duration of DAPT is limited 

Do not plan operations during the time of DAPT 

Operations that cannot be postponed after DAPT 

Always avoid within first 6 months 

Do not stop aspirin (except the day of operation) 

Use the bridging concept 

– Clopidogrel: Stop 5 days prior to the operation 

– Prasugrel: Stop 7 days prior to the operation 

– Ticagrelor: Stop 5 days prior to the operation 

– Start GPIIb/IIIa antagonist 3 days prior to the operation 

Restart aspirin and the second platelet inhibitor on POD 1 

without loading dose 

 



Devereaux P. J. et al., New Engl J Med (2014) 370: 1494 

Supplementary Appendix 

PRT, 2 x 2 factorial design (Aspirin +/-, Clonidin +/-) 

10’010 patients 

 Initiation stratum (n=5’628) without prior Aspirin 

Continuation stratum (n=4’382) with prior Aspirin 

1-Outcome: Composite of death and MI 

Exclusion criteria 

DES < 1 year 

BMS < 6 weeks 

Few patients with stents outside these time intervals 

included 



Devereaux P. J. et al., New Engl J Med (2014) 370: 1494 
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Devereaux P. J. et al., JAMA (2012) 307: 2295 

Prospective cohort study in 15’133 patients 

Outcome 

Postoperative troponin POD 0 - 3 

Correlation of postoperative troponin and 30 day mortality 



Devereaux P. J. et al., JAMA (2012) 307: 2295 



 

Normally no bridging 

Normal bleeding risk: Stop NOAC 2-3 t1/2 (Rivaroxaban: > 36 h) 

Increased bleeding risk: Stop NOAC 4-5 t1/2 (Rivaroxaban: > 60 h) 

Postoperative restart: Delay of 1-2 (3-5) days  

Treatment: Vague: PCC, aPCC, hemodialysis for dabigatran 

Kristensen S.D. et al., Eur Heart J (2014) 35: 2383 


