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It is very difficult to make an 
accurate prediction, 
especially about the future.

--Niels Bohr



• A 53-year-old female with a history of type 2 diabetes, and severe 
symptomatic peripheral vascular disease is referred to see you for 
“clearance” prior to a left fem-pop bypass. She has not history of 
coronary disease. She denies chest pain or shortness of breath. Her 
exam is notable for diminished lower extremity pulses in the left leg. 

• Home medications include: 
• Aspirin 81mg daily
• Lipitor 40mg daily
• Metformin 500mg BID

• Her lab work is notable for a serum creatinine of 1.7.  
• Her ECG shows:



Sinus rhythm, inferior q-waves



Which of the following statements is true?

• A: DM2 is not a clinical marker of increased pre-operative risk 
• B: A pharmacologic stress test would not help in further risk 

assessment. 
• C: Initiating high dose beta-blocker therapy will reduce her risk of 

peri-operative MI
• D: The cardiac risk of fem-pop bypass is similar to that of aortic 

surgery.
• E: Calcium channel blockers will lower her risk of perioperative MI



Insert rant here…







Why does this matter

• 50% of patients undergoing non-cardiac surgery(NCS) have at least 2 
CV risk factors

• 18% have known CAD
• This was in 2012-13

• Americans haven’t gotten healthier

• One in seven patients undergoing inpatient NCS will have MI or CVA 
within 30 days.  

Smilowitz NR, Gupta N, Guo Y, Beckman JA, Bangalore S, Berger JS. Trends in cardiovascular risk factor and disease prevalence 
in patients undergoing non-cardiac surgery. Heart 2018;104:1180–1186.



Prevalence of Cardiovascular disease

Prevalence of cardiovascular disease in US adults ≥20 years of age, by age and sex (NHANES, 2013–2016), with and 
without hypertension. These data include coronary heart disease, heart failure, stroke, and with and without 
hypertension. NHANES indicates National Health and Nutrition Examination Survey. Source: Unpublished National Heart, 
Lung, and Blood Institute tabulation using NHANES, 2013 to 2016.



PAD/CAD OVERLAP

Peripheral artery disease and risk of cardiovascular events in patients with coronary artery disease: Insights from the Heart and Soul 
Study

S. Marlene Grenon,1,2 Eric Vittinghoff,3,4 Christopher D. Owens,1,2 Michael S. Conte,1 Mary Whooley,3,4,5 and Beth E. Cohen4,5

https://pubmed.ncbi.nlm.nih.gov/?term=Grenon%20SM%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Vittinghoff%20E%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Owens%20CD%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Conte%20MS%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Whooley%20M%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Cohen%20BE%5BAuthor%5D


AGING POPULATION OF US 



Volume of vascular procedures

Population-based analysis of inpatient vascular procedures and predicting future workload and implications for training
Presented at the Society for Vascular Surgery Vascular Annual Meeting, Chicago, Ill, June 17, 2011.



How do we approach pre-op

• The average surgical patient today is older and sicker than ever before
• Most procedures are elective, there is time to reduce risk 



What are our goals?

• Reduce adverse outcomes
• Perioperative MI
• Acute heart failure
• Stent thrombosis
• Hemodynamically significant arrhythmias
• Stroke
• Death
• Major bleeding



5 Questions

• Is the surgery emergent?
• Is the patient having acute coronary syndrome?
• What is the clinical(patient centered) and surgical risk?
• What is the patient’s functional capacity?
• Will further testing change anything?(Who should get testing?)

• Type of surgery, timing of surgery, medical therapy before surgery



The 5 Questions– Q1, Q2



What is urgent?

• Urgent
• 6-24 hours

• Time-sensitive
• A delay of 1-6 weeks will not negatively affect outcome

• Elective
• Can be delayed up to 1 year

Fleisher LA, et al. JACC 2014.



Q3– Clinical and Surgical Risk



Risk Assessment 

• Patient-related
• Surgery-related



Risk of 30 day MACE

Endovascular approach should be considered for 
patient with high cardiovascular risk (Class IIa)



Procedural Risk



How do we assess patient-related risk?



How do we assess patient-related risk?

• All patients undergoing NCS should have accurate history and physical 
done

• All patients should have a risk assessment performed
• Prognostic value higher for elective surgery than urgent

• Revised Cardiac Risk Index(RCRI)
• American College of Surgery, National Surgical Quality Improvement 

Program Risk Calculator (ACS-NSQIP)
• RCRI, ACS-NSQIP 30 day MACE. Neither study routinely checked 

cardiac biomarkers



RCRI

• Updates the Original Cardiac Risk Index(Goldman Index)
• 2893 patients validated in 1422 patients

• Patients over 50 undergoing NCS. Analysis found 6 independent variables
• Risk of MACE

• CAD RR 2.4
• HF RR 1.9
• DM2 RR 3.0
• CKD RR 3.0
• CVA RR 2.0

Lee, T. H.; Marcantonio, E. R.; Mangione, C. M.; Thomas, E. J.; Polanczyk, C. A.; Cook, E. F.; Sugarbaker, D. J.; Donaldson, M. C.; Poss, R.; Ho, K. K.; Ludwig, L. E.; Pedan, A.; Goldman, L. (1999). "Derivation and prospective validation of a 
simple index for prediction of cardiac risk of major noncardiac surgery". Circulation. 100 (10): 1043–1049.

https://cloudfront.escholarship.org/dist/prd/content/qt845640mb/qt845640mb.pdf
https://cloudfront.escholarship.org/dist/prd/content/qt845640mb/qt845640mb.pdf


Prior stroke at 
ANY time is a 
very strong 
predictor of 
MACE!!



RCRI 



Patient risk: Functional capacity 

• Can you walk 4 blocks?
• A block is 80 meters. 
• If answer is no, risk of complications(MACE) is about double (RR 1.9)





ACS-NSQIP 

• Built using data from over 5 million operations at over 800 hospitals 
between 2016-2020

• Assess risk for 18 different outcomes within 30 days of surgery
• Accounts for the type of procedure being performed

• Based on CPT code







Procedural-Patient Risk 

• Independent Predictors of Risk (Relative Risk)
• CAD RR 2.4
• HF RR 1.9
• DM2 RR 3.0
• CVA/TIA RR 2.0
• CKD RR 3.0
• Poor functional capacity RR 1.9
• High risk surgery  RR 2.8
• Vascular surgery RR 2.38!!
• Emergent Surgery RR 7.4!!







Q4—What is the patient’s functional 
capacity?
• How many METS?

• What are METs?
• Metabolic equivalent

• Amount of O2 consumed at rest

Presenter Notes
Presentation Notes
Ron Darling, Doc Gooden, Bobby Ojeda and Sid Fernandez



What is the functional capacity?

• ACC/AHA guideline decision point is at ≥4 METS



Who should get testing?/What test?

• The best “test” is a good history
• Trying to uncover

• Unstable coronary syndrome
• Decompensated heart failure

• Important to understand etiology/physiology
• HFpEF vs HFrEF vs HCM etc

• Significant arrhythmia
• Severe valvular disease

• Severe AS, asymptomatic 3% risk of mortality 30days
• Severe regurgitant disease about half that risk 



REMEMBER

• Cardiovascular complications are caused by
• Catecholeamine surges
• Volume shift
• Blood loss
• Plaque rupture
• pro-thrombotic milieu
• Fixed coronary stenosis

• Stress testing only identifies fixed coronary disease



Patients undergoing vascular surgery (AAA repairs)

Presenter Notes
Presentation Notes
Consider pre-test probability before ordering tests. In a high-risk patient even a normal stress test doesn’t reduce risk. In a low risk patient a moderate or even high-risk test doesn’t significantly increase the risk. But in moderate risk patient’s a stress test can help reclassify the patient. 



Who should get pre-op testing?

• Patients <65, no history of CV
• No testing

• Family history of genetic cardiomyopathy
• Routine ECG, TTE prior to NCS

• Patients 45-65 without CVD
• ECG should be considered before high-risk NCS

• Patients over 65 or with known CVD
• ECG prior to intermediate and high-risk NCS



Which tests should we order?

• ACC/AHA guidelines
• Pharmacologic stress echo, pharmacologic stress nuclear

• Patients with elevated risk with poor function capacity IF changes management
• The role of CCTA is unknow at this point

• ESC
• High risk patient, AND high risk surgery AND poor/unknown functional 

capacity if it will change management 

• If it won’t change anything, then you don’t need the test
• Recommendations for stress test is for elective procedures, NOT 

urgent procedures. 



Who should not get testing? What testing 
should I not order?
• Low risk patients undergoing low and intermediate risk NCS (Class III)
• Routine evaluation of LV function 
• Routine stress imaging prior to NCS
• Routine swan-ganz catheters 
• Routine post-operative cardiac biomarkers



But they have coronary disease, don’t they 
need a cath first?
• NO
• The indications for coronary angiography/revascularization are the 

same as in the non-surgical setting
• Exception

• Class IIb, in patients with stable chronic coronary disease undergoing elective surgical 
CEA

• CARP Trial
• Revascularization prior to vascular surgery(elective)
• No benefit 



What do I do with abnormal results?

• Manage same way if surgery wasn’t happening
• Based on risk of test result

• Revascularization to get someone through an operation is of no 
benefit(CARP)

• Doesn’t improve outcomes
• Left main disease, 3 vessel different story. These patients should be revascularized 

regardless of NCS plans 



What medical therapy should I be thinking 
about?
• Beta blockers have been recommended in:

• Patients with ≥2 RCRI risk factors undergoing high-risk NCS
• Titration recommended

• Preferred BB is B-1 selectives
• POISE Trial, do not start beta blocker within 24 hours of NCS, ideally start at least 1 week prior 

• Started patients on 100mg toprol XL
• Morality WORSE!

• Don’t stop beta blocker if they are already on one
• Also don’t routinely START beta blocker either

• Indication to start statin but most pts are already on them
• Reduce perioperative risk by about 1/3
• Should be started prior to vascular surgery, ideally ≥ 2 weeks prior to surgery 

• Do not start aspirin prior to surgery 
• No reduction in MACE, but increase in bleeding

• On other hand do not stop aspirin



Beta-Blockers



What meds can I stop?

• Patients without HF
• Can stop RAAS to avoid intra-op hypotension

• Patients on diuretics for hypertension
• Can stop prior to surgery

• SGLT2i(Farxiga, Jardiance)
• Class IIa to stop 3 days prior to intermediate, high-risk NCS
• Reduces risk of Euglycemic DKA



Conclusions

• Routine testing is not recommended
• Make decisions regardless of the non-cardiac surgery
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