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DISCLOSURES



Learning Objectives
1. Describe the internist’s role in the evaluation of the patient for 

preoperative cardiac assessment. 
2. Describe the patient who should be seen by a cardiologist before 

surgery. 
3. Describe the patient who is low, intermediate, and high risk for 

perioperative Major Adverse Cardiac Event (MACE) according to 
the Revised Cardiac Risk Index (RCRI) and the American College of 
Surgeons National Quality Improvement Program (NSQIP).

4. List the surgeries that are considered low, intermediate, and high 
risk.

5. Define emergent, urgent, and elective surgery. 
6. Define metabolic equivalent (MET) and describe the activities that 

require 4 or more METs. 
7. Apply the ACC/AHA algorithm to patient cases to determine the 

correct perioperative plan.



The problem
• 3.9% risk of suffering a major peri-operative 

cardiac event.

• 30 day mortality non-cardiac surgery in 
patients ≥45 years is 1.9%.

• Peri-operative MI associated in-hospital 
mortality of 15-25% and an increased risk of 
subsequent CV death or MI.  

Devereaux PJ, et al. Can Med Assoc J 2005; 173: 627–34.
Devereaux PJ, et al. JAMA 2012; 307: 2295–304.
Devereaux PJ,, et al. Anesthesiology 2009; 111: 223–6.



Internist’s role
• Who gets sent to the cardiologist:

A. 85 year old with hypertension and recent hip 
fracture.

B. 72 year old with a PMHx of mild aortic valve stenosis 
found to have breast cancer awaiting biopsy.

C. 69 year old with rate controlled chronic A fib. 

D. 51 year old with Hx of premature CAD with sudden 
onset lower extremity swelling and shortness of 
breath.

E. 75 year old with Hx of HFrEF, NYHA class I, on GDMT 
awaiting cataract surgery. 



JAMA. 2020;324(3):279-290

Who gets to see the Cardiologist?



Patient A

• 75 year old with a PMHx of CAD s/p PCI in 
2021 to RCA, A fib on AC who recently had a 
CVA found to have 90% stenosis of the right 
carotid artery.  Seen by vascular surgery who 
is recommending CEA. 

• What is the risk for a CEA?
A. Low

B. Intermediate

C. High 



Surgical risk estimate according to 
type of surgery or intervention

Knuuti J, et al. European Heart Journal. 2014;35: 2383–2431



Patient B

• Mr B is a 72 y/o with a PMHx of HFpEF, A fib on 
AC, Psoriasis, AML and prostate CA who you are 
evaluating prior to a hiatal hernia repair. 

• During your interrogation you want to know how 
much can the patient do in terms of activity. 

• How can you assess his METs:
A. Can you golf
B. Can you run
C. Can you do P90X
D. Can you keep up with your dog
E. Can you carry your wife’s shopping bags



How many METS can you go?

DEFINITION: The metabolic equivalent for task (MET) is a unit that estimates the amount of 
energy used by the body during physical activity, as compared to resting metabolism.

M Jette, et al. Clin. Cardiol 1990;13:555-565. 



Patient C

• Which surgery is more urgent and who do you 
take to surgery first:

A. Incarcerated inguinal hernia

B. Hip fracture

C. Adrenal gland removal

D. Type A aortic dissection

E. Pulmonary mass



Definition of Urgency

• Emergency: life or limb is threatened, typically 
within <6 hours.

• Urgent:  life or limb is threatened, typically 
between 6 and 24 hours

• Time-sensitive: of >1 to 6 weeks (i.e: 
oncologic procedures)

• Elective: Procedure could be delayed for up to 
1 year.



Patient R

• Mr R is a 81 year old veteran with a PMHx of DM 
on insulin, CVA, ESRD On HD, CAD s/p MI with a 
LVEF 35% admitted 3 days ago for AAA repair

• Please estimate his 30-day risk of death, MI, or 
cardiac arrest.

A. 0.4%

B. 0.9%

C. 6.6%

D. >11%







What do I do with pt A, B, C, R, etc





Revised Cardiac Risk Index
NSQIP



Patient X 

78 y/o male with a PMHx of CAD s/p anterior MI 
in 2007 and DM. Pt is undergoing knee surgery 
in 2 weeks. Unknown functional capacity. II/VI 
systolic mid to late murmur at RUSB.LBBB on 
ECG.  

Pt is in your office to get “cleared for surgery”.

What do you do:



A) Proceed with surgery

B) Angiogram

C) Stress ECG study

D) Pharmacologic myocardial perfusion study

E) Cardiology consult 



1) Who should we stress?



Br Med J. 2010;340:b5526. 

n= 271,082 with a 8.9% exposure to stress testing. 

Harms low risk patients

Mangano DT, et al. Circulation. 1991;84:493–502.

Eagle KA, et al. Ann Intern Med. 1989;110:859–66.



Patient X

• Based on the ACC/AHA algorithm you decide 
that a stress test will change your 
management of the pt. 

• Which imaging test is better? 



A)Dobutamine echo

B)Pharmacologic SPECT

C)Stress ECG

D)I don’t know

E)I’m going into ID fellowship



Stress ECG
• In most ambulatory patients, ECG testing can 

provide both an estimate of functional capacity 
and detection of myocardial ischemia through 
changes in the electrocardiographic and 
hemodynamic response. 

• Ischemic response at low exercise workloads = 
increased risk of perioperative and long-term cardiac 
events. 

• Ischemia at high workloads = minor risk increase, but 
higher than a totally normal test.

©2017 MFMER  |  slide-29McPhail N, et al. J Vasc Surg 1988;7:60-8. Carliner NH, et al. Am J Cardiol 1985;56:51-8. 
Sgura FA, et al. Am J Med 2000;108:334-6.Montalescot G, et al. Eur Heart J 2013;34:2949–3003.



Radionuclide MPI
• Moderate to large ischemia, carry the greatest 

risk of perioperative cardiac death or MI.

• The negative predictive value of a normal MPI 
study is high for MI or cardiac death.

• Infarct has a low positive predictive value for 
perioperative cardiac events. However, 
increased risk for long-term events relative to 
patients with a normal MPI test.



How much is too much?

Etchells E, et al. J Vasc Surg. 2002;36:534–40.

<20% LV myocardium = nonsignificant increased risk of perioperative death or MI.
>20% LV myocardium = a significantly higher risk of perioperative cardiac death or MI 

that increased progressively as the extent of reversible defects increased

ischemia



Dobutamine Stress Echocardiography

• Abnormal stress echocardiogram
• new wall motion abnormalities with stress (ischemia), 

• akinetic segments at baseline (MI).

• Several studies: 
• Overall: (+) stress result is 5-50%.

• Event rate: 0-15%

• Predict non fatal MI or death: 0-37%

• Negative predictive, typically 90-100%.

Raux M, et al. Br J Anaesth 2006;97:770–776. Labib SB, et al. JACC 2004;44:82–87.



DSE vs Radionuclide MPI

Study n= Echo Nuclear Echo Nuclear Echo Nuclear

Marwick 97 58 86 52 81 87 71

Marwick 217 72 76 66 74 83 67

Senior 61 93 95 86 86 94 71

Ho 54 93 98 73 73

Huang 93 93 90 77 81

Santoro 60 61 91 96 81

San Roman 102 78 87 88 70

Santoro 60 55 97 96 89

San Roman 102 81 87 94 70

Sensitivity %  Single vessel   Specificity



Pearls
• Abn resting ECG (e.g., LBBB, V paced, LV 

hypertrophy with “strain” pattern, digitalis effect), 
concomitant stress imaging with echo or MPI 
may be an appropriate alternative.

• In LBBB, exercise MPI low specificity because of 
septal perfusion defects that are not related to 
CAD. Use pharmacological stress MPI over 
exercise stress imaging. 

• In patients unable to perform adequate exercise, 
pharmacological stress testing with either DSE 
or MPI may be appropriate.

©2017 MFMER  |  slide-34



Pearls
• All stress agents should be avoided in unstable patients.

• Avoid vasodilators (dipyridamole, adenosine, 

regadenoson) with significant heart block, 

bronchospasm.

• Dobutamine should be avoided in patients with severe 

arrhythmias, significant hypertension, large thrombus-

laden aortic aneurysms, or hypotension.

• An echocardiographic stress test is favored if an 

assessment of valvular function or pulmonary 
hypertension is clinically important.   



WHAT KIND OF STRESS TEST SHOULD I 
USE?

My answer: Local expertise may help dictate the choice of 

test.



Patient X

• A pharmacologic MPI test was 
performed and there was a 
moderate size perfusion defect 
consistent with ischemia (25%). 

• What do you do now?.



1.Angiogram

2.Proceed to surgery

3.Cancel surgery



• Mild abnormality = OMT and surgery. 

• Mod-large ischemia = Angiogram.

Is revascularization the key to success? 



Coronary revascularization before 
noncardiac surgery

COR LOE

Revascularization before noncardiac surgery is recommended 
when indicated by existing CPGs

I C

Coronary revascularization is not recommended before noncardiac 
surgery exclusively to reduce perioperative cardiac events

III B

COR: Class of Recommendation
LOE: Level of Evidence



Pearls
• Patients undergoing risk stratification before elective noncardiac 

procedures and whose evaluation recommends CABG surgery 

should undergo coronary revascularization before an elevated-risk 

surgical procedure 

• The cumulative mortality and morbidity risks of both the coronary 

revascularization procedure and the noncardiac surgery should be 

weighed carefully in light of the individual patient’s overall health, 

functional status, and prognosis. 

• The indications for preoperative surgical coronary revascularization 

are identical to those recommended in the CABG CPG and the PCI 

CPG and the accumulated data on which those conclusions were 
based

Hills LD, et al. JACC 2011;58:e123-210.
Levine GN, et al. JACC 2011; 58: e44-122.  



Pearls
• The role of preoperative PCI in reducing 

untoward perioperative cardiac 
complications is uncertain given the 
available data. 

• Performing PCI before noncardiac surgery 
should be limited to 

1) patients with left main disease whose comorbidities 

preclude bypass surgery without undue risk and                                                                               
2) patients with unstable CAD who would be 

appropriate candidates for emergency or urgent revascularization 

Hills LD, et al. JACC 2011;58:e123-210.
Levine GN, et al. JACC 2011; 58: e44-122.  



510 patients

Major vascular 
surgery

1 vessel  >70% 
stenosis

Revascularization

No 
Revascularization Su
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LM >50%, EF <20% and severe AS excluded, 
1/3 had 3V disease.
Most patients were on β-blockers.

McFalls EO, et al. NEJM. 2004;351:2795–2804.

No outcome improvement between groups



101 pts

Major Vascular Surgery

3 clinical risk factors + Extensive 
ischemia on stress test

Revascularization
No 

Revascularization

Most pts had 3VD
Half had EF<35%.
All on β-blockers

Poldermans D, et al. JACC. 2007;49:1763–1769.

No improved outcomes in revascularization group at 1 month or 1 year 
after surgery.

Limited statistical power due to small study.

30 day death or MI: 43% revasc group vs 33% control group. 

Conduct of the trial was questioned 



• Stable CAD (including 2-3VD)

• PCI + OMT or OMT alone.

• Mortality and MI are virtually identical.  

Boden WE, et al. N Engl J Med. 2007;356:1503–1516.



International Study Of Comparative 
Health Effectiveness With Medical And 

Invasive Approaches (ISCHEMIA)

• ISCHEMIA included people who had an abnormal 
stress test showing moderate to severe ischemia 
of the heart.

• Compared 
– Medical therapy and lifestyle changes along with 

revascularization.
– Medical therapy and lifestyle changes. 

• Revascularization, medical therapy and lifestyle 
changes did not reduce the overall rate of MI or 
death compared with medicines and lifestyle 
changes alone. 



CONCLUSIONS
• Follow guidelines (be systematic) 

• Use best judgment.

• Individualize care.



Stress test
1. No adequate test.

2. Culprit lesion are insignificant lesions. 

3. Stress tests are for risk stratification. 

physiological stress 

prolonged sympathetic stimulation and 
tachycardia

increased coronary vasomotor tone

hypercoagulability
hypothermia

blood loss

potential atheromatous plaque rupture leading to 
thrombus formation

Hypoxia



THANK YOU

“Prediction is very difficult, 
especially about the future”

Niels Bohr, Danish Physicist
Nobel Prize in Physics (1922)


