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Pat. history: K.W. ♂,1941

 Elective hip replacement in spinal anaesthesia

 Arterial hypertension treated with ACE-inhibitor

 1 hour after uneventful surgery: Ongoing chest 

pain

 BP left arm: 102/70 mmHg, Pulse 90/‘, reg. SR

 ECG
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Perioperative MI

 Size of the problem (epidemiology, 

prognosis)

 Pathophysiology

 Treatment

 Prevention



Size of the adult non-cardiac surgical

cohort and average risk of cardiac complications

1.  http://www.prismant.nl/. Ziekenhuisstatistiek—Verrichtingen. 2008, Prismant. 

2. Am J Med 2005;118:1134–1141.; Circulation 2003;107:1848–1851. J Am Coll Cardiol 2006;48:964–969; N Engl J Med 

1999;341:1789–1794.

 Netherlands (16 Mio)1

 250 000 major non-cardiac surgical procedures per year 

(1991–2005) → annual rate of 1.5%

 Europe (500 Mio) 

 estimate of 7 million major non-cardiac surgical procedures 

annually

 MI = most important perioperative vascular complication (POISE-

Study)

 major complications rate varying from 1.7 to 3.5%2
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Lurati Buse G, et al. Schweiz Med Forum 2007; 7: 496 – 503

Pathophysiology



Hypercoagulability

Plaque rupture / 

Thrombosis

Myocardial ischemia

Sympathetic tone

O2

O2

O2 demand  O2

O2

O2 Supply 

AnemiaHypovolemia

Lurati Buse G, et al. Schweiz Med Forum 2007; 7: 496 – 503



….. walk beetween thrombosis and bleeding



Devereaux PJ, et al. Ann Intern Med  2011; 154: 523-8

Definition perioperative MI

Elevated cardiac biomarker level
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Management perioperative MI

 Perioperative ACS 

 Same management as without non-

cardiac surgery ?





Management perioperative MI

 Perioperative ACS 

 Same management as without non-

cardiac surgery

 Modification according to surgical

circumstances

 Bleeding risk

 Access (femoral vs radial)

Local Guidelines KSSG 05/2012
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Devereaux PJ, et al. Ann Intern Med  2011; 154: 523-8

Elevated cardiac biomarker level

✚

Definition perioperative MI



Levy M, et al. Anesthesiology 2011; 114: 796-806

Troponin after non-cardiac surgery: Meta-analysis 



Devereaux PJ, et al. Ann Intern Med  2011; 154: 523-8

C
u

m
u

la
ti
v
e

 M
o

rt
a

lit
y



NSTEMI-Guidelines: What‘s new?
• Diagnostics

– Hs-Troponin 

– Echocardiography

– Cardiac-CT

• Risk stratfication

– 3-hrs „Rule-Out“-Protokoll

– Bleeding-risk-Score (CRUSADE)

• New P2Y12 inhibitors

• Revascularization



surgical circumstances
Same decision making algorithm  in ACS in difficult 

surgical circumstances



Management perioperative MI



Risikostratifizierung



Troponin-Erhöhung = ACS

Important examples of Troponin-elevation without ACS

ESC Guidelines for the management of acutecoronary syndromes in patients presenting without 

persistent ST-segment elevation; Europ Heart J 2011 



Goal of preoperative evaluation

Detection of unrecognised or underestimated

cardiovascular conditions with prognostic impact

and therapeutic priority

Preoperative optimization possible?



Comorbidity Potential for 

improvement

OP-Risk

Benefit

Urgency

Operate! Wait/delay

cardial

pulmonary

infectious

endocrine

thromboembolic

Adapted from European Guidelines

Poldermans D, et al; Eur Heart J 2009; 30: 2769-812
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hospital mortality in association hsTnT levels 

and the revised cardiac index



Pre-interventional 
antithrombotic 
management

04.03.2013
European Heart Journal (2010) 31, 2501–2555
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Conclusion

 Treatment of perioperative Myocardial infarction 

→ tightrope walk between reduction of 

thrombosis and prevention of bleeding

 Diagnosis of perioperative MI may be a 

challenge due to the lack of symptoms

 The NSTEMI/STEMI guidelines have to be 

adapted 

 In STEMI patients: the urgency of reopening the vessel 

dictate the strategy; instead of new P2Y12 inhibitors, 

Tirofiban may be used

 In NSTEMI patients the strategy has to be modified 

Modification according to surgical circumstances



Conclusion

 Preoperative risk assessment:

 algorithmic form of an evidence-based stepwise 

approach

 Detection of unrecognised or underestimated 

cardiovascular conditions with prognostic impact and 

therapeutic priority

 However, the physician in charge must make the 

ultimate judgement regarding the care of an 

individual patient in a multidisciplinary approach



hans.rickli@kssg.ch





Thank you!

46hans.rickli@kssg.ch



Management perioperative MI
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Female sex (14.4%)

Arterial hypertension (25.2%)

Diabetes mellitus (4.0%)

COPD (7.6%)

Coronary artery disease(10.5%)

Heart failure (3.8%)

Chronic renal impairment (3.6%)

1.0Odds Ratio (OR)

Mortality: Influence of comorbidity

11388 elective surgical tx of abdominal aortic aneurysm: 

Filipovic M, et al. J Epidemiol Community Health 2007; 61: 226-31



Zeit ist Myokard  Ziel: ≤10min von Verdacht bis Anmeldung PCI 

bei STEMI

Akutes Koronarsyndrom (ACS) 

««« | Suche | Hilfe | Startseite

 12-Kanal-EKG

 Atmung - O2 bis SaO2 ≥ 94%, max. 99%; Oberkörper 30° hochlagern

 Kreislauf - Bei Tachyarrhythmie oder Hypertonie: Metroprolol 5mg über 1min iv, max. 3x innert 15min (KI: bei 

Kokain, Schock, BDsys <100mmHg, HF < 45/min, PQ-Intervall >0.24ms, schweres Asthma)

 Gerinnung - falls nicht vorbestehend: ASS 500mg iv/po 

- UFH 5000IE iv als Bolus 

- Ticagrelor (Brilique®) 2x90mg po 

 Schmerz - Bei AP: max. 3 Sprühstösse/Kaukapseln Nitroglyzerin, dann 10-20μg/min iv falls BDsys >100mmHg

- Morphin 0.1 mg/kgKG iv, (cave bei instabiler Ap resp. NSTEMI), ev. Tropisetron (Navoban®) 2mg in 

100ml NaCl 0.9% über 15min iv

 Wiederholung 12-Kanal EKG nach 10 Minuten
 Monitoring: EKG, Blutdruck, Puls, SaO2, 

Schmerzscore
 Troponin, CK, Kreatinin, Hb, Tc, PTT, Quick/INR, 

Lipide*

 ST-Hebung >1 mm in Extremitäten- od. > 2mm in Brustwandableitungen? oder
 (vermutlich) neu aufgetretener Linksschenkelblock?

 Sofortige PCI:  ACS Hotline 071 494 11 11,  071 494 63 

36, EKG an: ACS@kssg.ch
 Spital ohne Katheterlabor: Verlegung in Zentrumspital

STEMI
ja nein

Troponin?STEMI

ESC Guidelines STEMI ESC 
Guidelines NSTEMI ERC Guidelines

* Lipide: Gesamt-, LDL-, HDL-Cholesterin und Triglyceride

koronarsyndrom_akutes_definition.php
zurueck.php
stichwoerter.php
hilfe.php
startseite.php
mailto:ACS@kssg.ch
koronarsyndrom_nstemi_iap.php
koronarsyndrom_stemi.php
http://www.escardio.org/guidelines-surveys/esc-guidelines/GuidelinesDocuments/guidelines-AMI-FT.pdf
http://www.escardio.org/guidelines-surveys/esc-guidelines/GuidelinesDocuments/Guidelines-NSTE-ACS-FT.pdf
http://www.escardio.org/guidelines-surveys/esc-guidelines/GuidelinesDocuments/Guidelines-NSTE-ACS-FT.pdf
https://www.erc.edu/index.php/docLibrary/en/viewDoc/1289/3/


Management in case of periop. ACS

 O2; continuous monitoring 

 12 lead ECG and biomarkers

 Echo 

 In case of angina pectoris/ischemic signs: 
Nitroglycerin s.l. 0.4 bis 0.8mg, Nitroderm TTS 5-10. 
Zielblutdruck Syst. 110-130mmHg. Vermeiden von 
Hypotonie, Hypertonie und Tachykardie 

 Tx if chest pain with Morphin i.v. 

 Nausea: Tropisetron (Navoban) 2mg ad KI 

 Tx of anemia and hypovolemia (Goal of Hb >8g/dl)

Guidelines KSSG 05/2012



Periop. MI, management:  Ongoing Chest pain, ECG-

changes or hemodynamic instability

 Hemodyn. stable (BP syst. > 100mmHg) 

 i.v. nitroglycerine (start with 10-20 µg/Min)

 Betablockade (start with 1mg i.v. max. 5 mg), 

Goal heart rate 70-80 bpm. No Betablockade in 

case of heart failure

 Hemodyn. Unstable

 Echo (TTE, intraop. TEE) 

Local guidelines 05/2012



Management periop. ACS

 i.v. Aspirin 100mg/d, no  Loading-Dose 

 i.v.Heparin : Start mit 10’000 – 15’000 (-
20’000) IE/d; no Bolus;Goal pict: 
maximal 70 bis 105 sec 

 Dual antiplatelet therapy if possible

 Individual and interdisciplinary approach 
(Cardiologist, Surgeon, 
Anaesthesiologist)

Guidelines KSSG 05/2012



 Cardiogenic shock: 

 Hemodynamic support (discuss with anesthesiologist)

 Risikostratifizierung individually and
interdisciplinary approach (Cardiologist, 
Surgeon, Anaesthesiologist)

 If possible coronary angiography

Guidelines KSSG 05/2012

Periop. MI, management:  Ongoing Chest pain, ECG-

changes or hemodynamic instability



Additional measures: 
Catheter close to spinal cord

 Catheter close to spinal cord have to been 
withdrawn (Plavix), Prasugrel (Efient) or Ticagrelor 
(Brilique)

 Other option to Clopidogrel, Prasugrel or Ticagrelor 
use of Tirofiban (Aggrastat®)  catheter can be left 
there for analgesia

Guidelines KSSG 05/2012



B.H. ♂,1931

 Ossär und pulmonal metastasierendes Prostata-
Karzinom
 Von den Onkologen geschickt zur Standortbestimmung bei 

AP CCS II

 Bekannte KHK mit
 Stabiler AP CCS I-II unter Therapie (2 Stockwerke 

problemlos)

 Subjektiv und formal pathologischer Fahrradergometrie 
18.9.2012
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B.H. ♂,1931

 Ossär und pulmonal metastasierendes Prostata-
Karzinom
 Von den Onkologen geschickt zur Standortbestimmung bei 

AP CCS II (keine Frage einer Op)

 Bekannte KHK mit
 Stabiler AP CCS I-II unter Therapie (2 Stockwerke 

problemlos)

 Subjektiv und formal pathologischer Fahrradergometrie 
18.9.2012

 Medikamente: 
 OAK wegen St.n.LE 8/2010 + ASS 100 mg 1xtgl

 Bilol 5mg 1-0-0

 Nitroderm TTS 10 (8-20h)

 Atorvastatin 20 mg ½- 0 - 0

 Prednison 5 mg 1-0-0



B.H. ♂,1931

 Ossär und pulmonal metastasierendes Prostata-
Karzinom
 Von den Onkologen geschickt zur Standortbestimmung bei 

AP CCS II

 Bekannte KHK mit
 Stabiler AP CCS I-II unter Therapie (2 Stockwerke 

problemlos)

 Subjektiv und formal pathologischer Fahrradergometrie 
18.9.2012

 Am 21.9. eingetreten auf Urologie für TUR‘P am 24.9. 
(Urlaub)
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Troponin ≠ Myokardinfarkt

Ammann P et al. BMJ 2004



2009 ACCF/AHA Focused Update on Perioperative Beta Blockade. J Am Coll 

Cardiol 2009; 54:2102-28. Circulation 2009:120:e169-276



ACC/AHA Guidelines; Circulation 2007;116:1971-96 (Summary)



Poldermans D, et al; Eur Heart J 2009; 30: 2769-812



2009 ACCF/AHA Focused Update on Perioperative Beta Blockade. J Am 

Coll Cardiol 2009; 54:2102-28. Circulation 2009:120:e169-276



2009 ACCF/AHA Focused Update on Perioperative Beta Blockade. J Am 

Coll Cardiol 2009; 54:2102-28. Circulation 2009:120:e169-276

…should be continued…..
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…titrate patients at risk…
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2009 ACCF/AHA Focused Update on Perioperative Beta Blockade. J Am 

Coll Cardiol 2009; 54:2102-28. Circulation 2009:120:e169-276

…titrate patients at risk…

…should be continued…..

Without titration= 

contraindication



Pathophysiology of perioperative ischemia

1. chronic mismatch in the supply-to-demand ratio of 

blood flow response to metabolic demand, which 

clinically resembles stable IHD due to a flow limiting 

stenosis in coronary conduit arteries

2. Coronary plaque rupture due to vascular

inflammatory processes presenting as acute 

coronary syndromes
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Overlapping causes Surgical causes

Complication due 

to comorbidities

Modified Brady AR, et al. Brit J Surg 2000; 87: 742-9

24%
66%

10%

Mortality: Causes (after surgical tx of abdominal aortic aneurysm)
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