
1

Postoperative Myocardial 
Ischemia and Infarction

John E. Ellis MD
Professor

Dept of Anesthesia and Critical Care
The University of Chicago

johnellis1700@gmail.comjohnellis1700@gmail.com

Things change! Stop the presses!

http://circ.ahajournals.org/cgi/content/abstract/CIRCULATIONAHA.107.185699v1
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Personal recommendations

• Less invasive surgery = less 
workup?

• Limited preoperative cardiac 
evaluation
–Symptomatic patients
–Very high risk?
–Patient with a coronary stent

Personal recommendations

• Routine pharmacologic 
prophylaxis
–Beta blockade
–Statins
–Aspirin +/- clopidogrel

Personal recommendations

• Aggressive prophylactic 
perioperative care
–Normothermia
–Euglycemia
–Correct anemia?
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Personal recommendations

• Aggressive prophylactic 
perioperative care
–Excellent analgesia
–Troponin surveillance
–Cardiologist followup

Acute Thrombosis



4

CEA vs CAS:  Cardiac Events?

Coronary Artery Disease 2007, 18:483–487
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Mangano DT. NEJM, 1990

Coronary Artery Disease
Stenosis vs. Plaque Rupture?
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Predominant mechanism?

Increased Demand? Decreased Supply?

Ellis S, et al. (Cleveland)  Am J Cardiol 1996

Poorly  collateralized
total  occlusions

~2/3

“Non-obstructive”
  lesions

~1/3

21  patients
 Postop  MI  or  cardiac  death

Predominant mechanism?

Increased Demand?
2/3 of PMIs?

Decreased Supply?
1/3 of PMIs?

Plaque rupture?

Surgery is a hypercoagulable
state

Hypercoagulability associated with 
thrombotic events
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Case study: Myocardial infarct 
after abdominal aortic surgery 

• Coronary stents (RCA)
• Plavix (Clopidrogrel) 

– blocks the platelet ADP receptor 
– prevents the binding of fibrinogen 
– Effects last for days 

• Cardiac catheterization via groin
• Patient given heparin

Stent → bleeding

• Retroperitoneal 
bleed

• Acidosis
• Return to the OR
• Resuscitated; hole 

fixed
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Fresh frozen plasma + 
platelets

Stent → bleeding

• Back to ICU
• RCA stents clotted

–3 mm ST ↑ in lead 
II

• Back to the cath lab
• Another stent!

Drug eluting 
stents
(DES)

Less chronic restenosis
More acute thrombosis 

(often fatal)
Platelets on damaged endothelium
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Clopidogrel (Plavix®)
• Decreases stent thrombosis

– ~ 50% fatal
• Increases perioperative bleeding

– ~ 50% increase

Trip to the cath lab postop?

Cardiac cath s/p balloon angioplasty

Surgery at center with primary 
PCI availability???
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Anesth Analg 2005;100:1576 –83)

All MIs occurred in 
hypercoagulable
patients

Anesth Analg 2005;100:1576 –83)

• Platelets are known to play a 
significant role in coronary  
thrombosis in nonoperative settings

• Polymorphisms in the genes 
encoding platelet glycoprotein (GP) 
IIIa and GPIbα are associated with 
myocardial ischemic morbidity in 
nonsurgical settings

Points

TAA = 6 

DM = 4

AAA = 4

Met145 = 3Met145 = 3
angina = 2

s/p MI = 2

Pro33 = 2Pro33 = 2
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(Anesth Analg 2001;93:573–80) So, should every vasculopath be 
on statins and aspirin???

What, now we’re thinking about 
continuing aspirin through surgery?

What about plavix (clopidogrel)?

Should we be measuring aspirin 
effect on platelet function?

2,374 patients from 
1990 to 2004 were 
enrolled. Mean 
LOS was 18 + 9 
days.

AJC 2006

• The “CARP” study



11

No difference in outcome! Do your patients get such good 
medical Rx?
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J Am Coll Surg 2007;204:1199

• 2 outcomes:
–Transmural (Q wave) MI
–Cardiac arrest

• N ~ 180,000!
–Prospective data collection!

J Am Coll Surg 2007;204:1199

What factors best 
predict severe cardiac 

complications?

J Am Coll Surg 2007;204:1199

• ASA classification
• Complex surgery
• Emergency surgery

J Am Coll Surg 2007;204:1199

•ASA classification!
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J Am Coll Surg 2007;204:1199 J Am Coll Surg 2007;204:1199

J Am Coll Surg 2007;204:1199

None of this relies 
on stress tests or 
coronary history!
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J Am Coll Surg 2007;204:1199

Higher risk and MI or Cardiac 
arrest

Laboratory testing of the 
high-risk and/or unstable 

patient
Biomarkers to predict 

risk and outcome
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When does POMI occur?

Badner et al.  Anesth 1998

39% of PMIs silent!
~ 2:1 non-Q vs Q

(Circulation. 2002;106:2366-2371.)

Anesth Analg 2007;105:000 –000 Anesth Analg 2007;105:000 –000

• Aggressive surveillance →
• ICU admission and aggressive beta 

blockade, monitoring…
• Aspirin, statins, euglycemia, PCI??
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Anesth Analg 2007;105:000 –000

B type Natriuretic Peptide (BNP) 

• Natriuretic peptides  
help regulate salt 
and water balance 

• Levels increase as 
heart failure 
symptoms worsen. 

• BNP levels are 
used to help 
diagnose CHF.

860 pg/ml860 pg/ml
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Anemia

Blood is bad
• Anemia is bad
• Blood loss is bad
• Blood transfusion is bad

–Old blood particularly bad
• I’m still confused!

Tight glucose control?
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Which comes first?
Is hyperglycemia itself bad?

Or does it just predict sicker patients?

Beta blockade 2007

• Earlier trials show protection
• More recent trials questionable
• Await POISE (n=10,000)
• Not everyone benefits

–Genetic predisposition

J Am Coll Cardiol 2006;48:964 –9)



19

J Am Coll Cardiol 2006;48:964 –9) J Am Coll Cardiol 2006;48:964 –9)

Aggressive beta 
blockade at least 
as good as stress 

test algorithm

• Short acting beta-blockers were not 
protective against perioperative MI
– RR 1.08; 95% CI 0.74-1.49; P=0.69

• Longer acting and continuous infusion 
beta-blockers were 
– RR 0.20; 95% CI 0.06-0.64; P=0.007

•• Attaining low heart rates decreased MIAttaining low heart rates decreased MI
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Does the “average”
anesthesiologist beta 

block to HR = 60?

No!

Am J Med. 2003;114:742–752 Genetics and 
response to beta 

blockade
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• 3 polymorphisms were independent 
predictors of PMI 
– proinflammatory cytokine interleukin 6 
– intercellular adhesion molecule-1 (ICAM1)
– E-selectin

(Circulation. 2006;114[suppl I]:I-275–I-281.)
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Statins 2007
• Small randomized trials show benefit
• Many retrospective studies show 

benefit
• Many benefits besides lipid lowering

– Reduced inflammations
– NOS

• Risks of rhabdomyolysis very low

Statins 2007
• Should be continued 

perioperatively
• Should start if PMI develops
• Start acutely routinely 

perioperatively in high risk 
patients ??

Copyright restrictions may apply.

Hulten, E. et al. Arch Intern Med 2006;166:1814-1821.

Statins after ACS
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“Breakfast of Champions!” “Specific perioperative
pharmacologic therapy includes…”
• Volatile anesthetics

–“Better than high dose opiates?”
–Combination is best

• Thoracic epidural local 
anesthetics
–“Can’t I just thread a lumbar 

catheter up?”

The future?
Personalized (genetic) 

testing and therapy

Stem cells to repair 
injured myocardium?

NATURE BIOTECHNOLOGY VOLUME 25 NUMBER 9 SEPTEMBER 2007
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