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Identify and optimize risk factors during preoperative 
evaluation

Stratification of surgical risk as low, intermediate, or high

Using cardiovascular risk factors for an approach to CV 
testing

Management of patient at increased risk and specific 
scenarios 

Perioperative Risk Management



Cardiovascular complications dramatically 
impact prognosis. This is influenced by:

1)Presence and optimization of patient- specific 
comorbidities

2)Complexity of the planned surgical 
procedure

3)Clinical urgency of surgery

Recovery of patients after noncardiac surgery



•An urgent procedure is one in which there may be 
time for a limited clinical evaluation, usually when life or 
limb is threatened if not in the operating room, typically 
between 6 and 24 hours
•A time-sensitive procedure is one in which a delay of > 
1 to 6 weeks to allow for an evaluation and significant 
changes in management will negatively affect 
outcome
•An elective procedure is one in which the procedure 
could be delayed for up to 1 year
•A low-risk procedure is one in which the combined 
surgical and patient characteristics predict a risk of 
major adverse cardiac event (MACE) of death and 
myocardial infarction (MI) of <1
•Elevated risk procedures are considered when a risk of 
MACE is ≥1%

Fleisher LA, et al. JACC2014.

Definitions of  Urgency and Risk 



Estimation of the Patient’s Risk



•Coronary Artery Disease
•Heart Failure
•Cerebrovascular Disease
•Diabetes Mellitus (requiring insulin)
•Renal Insufficiency (Creatinine >2mg/dl)
•High Risk Non Cardiac Surgery 
(Suprainguinavascular, intrathoracic, intraperitoneal)

Revised Cardiac Risk Index







Adverse cardiac events after noncardiac surgery





National Surgical Quality Improvement Program (NSQIP)
•Type of surgery Steroids-chronic
•Functional status On ventilator
•Creatinine >1.5mg/dL Recent ascites
•American Society of Anesthesiologists Class (1-4) Hypertension
•Age Prior cardiac event
•Sex Recent heart failure (<30d)
•Emergency case Dialysis
•Diabetes Dyspnea
•COPD BMI Class
•Current smoker Sepsis within 48 hrs
•Acute renal failure Recent sepsis
•Steroids –chronic Disseminated cancer

Risk Indices for Predicting Cardiac Complications



Questions:

1.Will test results lead to change in care?

2.Has the patient been tested recently?

3.Is the concern related to CAD or is LV 

Dysfunction a concern?

4.Can the patient do an exercise test?

Who Needs Further Non-Invasive Testing?









Unstable coronary syndromes

Decompensated heart failure

Severe valvular heart disease

Significant cardiac arrythmias

Cardiac Conditions that are critical to identify 
and treat prior to surgery (Class 1, level B)



•Symptomatic valve disease –prefer to deal with the heart before 
elective non-cardiac surgery
•Stenotic valve disease:

–Symptomatic aortic valve stenosis
Peri-op mortality –10%

–Severe, asymptomatic aortic valve stenosis
Acceptable risk with careful hemodynamic 

attention
Avoid low preload

–Severe mitral valve stenosis
Try to avoid unusual tachycardia

Severe regurgitant valves better tolerated if asymptomatic

Cardiac Risk of  Non-Cardiac Surgery: 
How to Deal with Significant Valve Disease





The 12-Lead Electrocardiogram
Class III: No Benefit
1.Routine preoperative resting 12-lead ECG is not useful for asymptomatic patients undergoing 
low-risk surgical procedures. (Level of Evidence: B)

Assessment of Left Ventricular Function
Class III: No Benefit
1.Routine preoperative evaluation of LV function is not recommended. (Level of Evidence: B)

Exercise Testing
Class III: No Benefit
1.Routine screening with noninvasive stress testing is not useful for patients at low risk for 
noncardiac surgery. (Level of Evidence: B) Supplemental Preoperative Evaluation: 
Recommendations

Supplemental Preoperative Evaluations



Noninvasive Pharmacological Stress testing
Class III: No Benefit
1.Routine screening with noninvasive stress testing is not useful for 
patients undergoing low risk non-cardiac surgery. 
(Level of Evidence: B)

Preoperative Coronary Angiography
Class III: No Benefit
1.Routine preoperative coronary angiography is not 
recommended. (Level of Evidence: B)

Supplemental Preoperative Evaluations



Very high risk surgical group

Continue vascular bed therapy:
–phosphodiesterase type 5 inhibitors, guanylate 

cyclase
stimulators, endothelin receptor antagonists and 

prostanoids

Critical to involve anesthesia and pulmonary teams

Pulmonary Hypertension



•Beta Adrenergic Blockers
•Statins
•Aspirin
•Clonidine
•Hemodynamic Monitoring

Medical Therapy to Reduce Perioperative Events



Hazard Ratios Associated with Beta Blockers in Different 
Patients Groups



•Patients already on B-blockers for HTN, CAD, heart 
failure, and/or arrhythmias (Class I)
•Patients with:

‒High risk surgery and either ≥ 2 risk markers or ASA 
status 3 or 4
Dose titration recommended
(Class II –may be considered)

•Preferred B-blocker?
B-1 selective (atenolol or bisoprolol) preferred
Avoid fixed high doses; initiate and titrate over 1-4 
weeks

Medical Therapy to Reduce Perioperative Events



•Already on statin for appropriate 
indication (Class I)

•Patients undergoing vascular 
surgery (atherosclerotic) –prefer to 
begin ≥ 2 weeks pre-op (Class IIa)

Who Should be on Statin?



Effects of  Statins on 30 Day Outcomes





Subhead here if needed





Perioperative Statin Therapy
Class I: 
1. Statins should be continued in patients currently taking statins and 
scheduled for noncardiac surgery (Level of Evidence: B)

Alpha 2 Angonists
Class III: No Benefit
1.Alpha-2 agonists for the prevention of cardiac events are not 
recommended . (Level of Evidence: B)

Preoperative Medication Recommendations





Class I:  Recommendations
1.In patients undergoing urgent noncardiac surgery during the first 
4 to 6 weeks after BMS and DES implantation, dual anti platelet 
therapy should be continued unless the relative risk of bleeding 
outweighs the benefit of the prevention of stent thrombosis. (Level 
of Evidence: C)
2.In patients who have received coronary stents and must undergo 
surgical procedures that mandate the discontinuation of 
P2Y12platelet receptor inhibitor therapy, it is recommended to 
continue aspirin if possible and restart the P2Y12platelet receptor 
inhibitor as soon as possible after surgery. (Level of Evidence: C)
3.Management of the perioperative antiplatelet therapy should be 
determined by a consensus of the surgeon, anesthesiologist, 
cardiologist, and patient weighing the relative risk of bleeding 
versus prevention of stent thrombosis. (Level of Evidence: C)

Antiplatelet Agents



Class I:
1.Elective noncardiac surgery should be delayed 14 days after balloon 
angioplasty (Level of Evidence: C) and 30 days after BMS 
implantation. (Level of Evidence: B) 
2.Elective noncardiac surgery should optimally be delayed 365 days 
after drug-eluting stent DES implantation. (Level of Evidence: B) 
Class IIb* 
•Elective noncardiac surgery after DES implantation may be 
considered after 180 days (90with newer) if the risk of further delay is 
greater than the expected risks of ischemia and stent thrombosis. 
(Level of Evidence: B)
(urgency, recent MI, high revised cardiac risk indices,not stent type or antiplatelet treatment)

Perioperative Beta-Blocker 
Class1.Beta blockers should be continued in patients undergoing 
surgery who have been on beta blockers chronically. (Level of 
Evidence: B)

Timing of Elective Noncardiac Surgery in Patients With Previous PCI



Class III: No Benefit
1.It is not recommended that routine coronary revascularization be 
performed prior to noncardiac if surgery exclusively to reduce 
perioperative cardiac events. (Level of Evidence: B)
Class III: Harm
1.Elective noncardiac surgery should not be performed within 30 
days after BMS implantation or within 12 months of DES 
implantation in patients in whom dual antiplatelet therapy will 
need to be discontinued perioperatively. (Level of Evidence: B)
2.Elective noncardiac surgery should not be performed within 14 
days of balloon angioplasty in patients in whom aspirin will need to 
be discontinued perioperatively. (Level of Evidence: C)

Perioperative Therapy: Coronary Revascularization



Bridging Recommendation

<10% of all patients should need this
–AF with recent stroke (<3 months)
–AF with very high stroke risk 
(CHADS2=5/6)
–Recent VTE (<3-12 months)
–Mechanical Valve  

mitral position
aortic valve and high risk



Questions?
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