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Learning Objectives

Review the importance of careful History and Physical

Review Pre-operative Cardiovascular Risk assessment ς noting new 
changes in AHA/ACC Guidelines

Review Pre-operative Pulmonary Risk assessment

Recall the Importance of Medication Review and Recommendations



Importance of History and Physical
Clear and Concise Documentation of Diseases improves care

History & Physical should DRIVE the preop assessment and plan

Å Clarify medical conditions, Allergies, Complications of Anesthesia.

Å Update Medications and dosages, include OTCs/supplements

Å Review pertinent diagnostic studies

Å Order appropriate preoperative testing. 

Å Manage & Optimize medical diseases affecting perioperative risk

Å Assess Perioperative Risk to inform shared decisions regarding surgery or anesthesia

Å Motivate positive health changes ς smoking cessation, weight loss, other 
preventative care

Å Provide instructions to patient for preoperative medication management and 
fasting. 

Å Provide recommendations to surgical team help guide perioperative management
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So ς We take an EXCELLENT H+P

H+P RISK assessment

Testing Recommendations

PERIOERATIVE 
EXCELLENCE



Clinical Case

67 Mwith h/o DM, CKD-stage 3a, CAD (no PCI), Obesity, HLD, HTN, TUD, COPD ς presents 
for PSE prior to planned R-TKA.

What Questions do we have?

ÅTime frame for proposed surgery ς Elective, Time Sensitive, Urgent, Emergent

ÅCardiovascular Risk

ÅPulmonary Risk 

ÅStatus of DM 

ÅMedications, Allergies

ÅPreop labs

ÅPerioperative recommendations



Cardiovascular Risk Stratification



Preoperative Risk Assessment & Optimization

OPTIMIZE our patients

b9±9w ά/[9!wέ our patients

-Evaluate medical conditions and estimate RISKS 

-Risk should be weighed against benefit of surgery

-Assist in guiding medical decisions (tests, interventions, medication 
management)

-Facilitate Informed Decision Making



Clinical Case

67 Mwith h/o DM, CKD-stage 3a, CAD (no PCI), Obesity, HLD, HTN, TUD, 
COPD ς presents for PSE prior to planned R-TKA.  He has no chest pains. His 
functional status has been limited d/t DJD for last 2 years. He is unable to 
climb a flight of stairs; he can ambulate ~1 block with a cane. Meds BB, ACEi, 
ASA, Statin, SGLT2 Inhibitor, Insulin, Inhalers. Hb 13. Plt 230. BUN 20. Cr 2.2. 
Albumin 4.0

What do you Recommend: 

A) TTE

B) Stress Test

C) Cardiac Biomaker

D) Left Heart Catheterizaiton



2014 -> 2023



Assess Timing /Urgency of Surgery 



Cardiac Disease ς What is Important? 

IƛǎǘƻǊȅ wŜǇŜŀǘǎ ƛǘǎŜƭŦΧΦ {ƻ ƪƴƻǿ ϧ ŘƻŎǳƳŜƴǘ ǘƘŜ IƛǎǘƻǊȅ

What are the patients ISCHEMIC Symptoms ? - CP, Dyspnea, Syncope

NYHA Functional Class (I-V) ? - Can patient do 4 METS, if not why?

Prior MI (Chronic Coronary Dz, STEMI, NSTEMI) / 
When?

- Recent MI within last 2 months

Previous Revascularization ? - CABG, PCI, when, setting, type of stent

Previous Cardiac Workup ? - Stress test, Cardiac Cath



Evaluate & Treat Unstable Symptoms

CAD
ASC
Recent MI
Class III/IV angina

Rx: ASA, P2Y12 inhibitor, Statin, BB, 
+ACEi/ARB
Eval: Stress test, LHC
Intervention: PCI (BMS or DES), CABG

Arrhythmias
Rate / Rhythm control
Med Rx
Pacemaker or ICD? 

Heart Failure
ECHO
Rx: diuretic, ACEi/ARB, etc
Optimized? 



Estimate Risk 



Back to our Clinical Case
67 Mwith h/o DM, CKD-stage 3, CAD (no PCI), Obesity, HLD, HTN, TUD, COPD ς 
presents for PSE prior to planned R-TKA. 
Pt has had Prior MI 4 years ago. Never had PCI. Is taking ASA, Statin, Lisinopril 20mg 
QD, Toprol XL 50mg QD, Jardiance 10mg QD, Lantus 20u QHS, Lispro 5u QAC, 
Albuterol, Symbicort. He denies any chest symptoms, but reports his functional 
status has worsened over the last 2-3 years d/t DJD. He can ambulate 1 block but 
cannot do stairs. 
Hb 13, Platelets 230, BUN 20, Cr 2.2, Albumin 4.0

Working through this: 
 ELECTIVE
 No Unstable Symptoms
 {ǳǊƎƛŎŀƭ wƛǎƪ ƛǎ bh¢ [h²Χ ōǳǘ ǊŀǘƘŜǊ LƴǘŜǊƳŜŘƛŀǘŜ όм-5% estimated Risk)



Preoperative Cardiovascular Risk Assessment

What is patients baseline Perioperative 
RISK? 

RISK Calculator  (RCRI, NSQIP)

 

Cardiac Risk Modifiers (not adequately 
accounted for in Risk calculators)



Revised Cardiac Risk Index (RCRI)

Risk Factors POINTS
Ischemic Heart Disease 1
High Risk Type of Surgery 1
CHF 1
Cerebrovascular Disease 1
DM requiring Insulin 1
CKD with sCr >2mg/dL 1

0 Points -> Class 1 -> 0.4% Risk MACE
1 Point -> Class II  -> 0.9% Risk MACE
2 Points -> Class III -> 6.6% Risk MACE
3+ Pts -> Class IV -> 11% Risk MACE

Å 4315 pts, >/= 50 yrs old, LOS >/= 2 days
Å 6 Independent Predictors of Risk
Å Evaluated Major Cardiac complications (in-hospital) ς MI, Death, Cardiac Arrest, CHF, Pulmonary Edema

Lee et al, Circulation 1999:100(1043-1049



NSQIP Calculator

Bilimoria et al. J Am Col Surg. 2013



NSQIP Calculation

h¦w t!¢L9b¢Ωǎ wL{Y 

 

Bilimoria et al. J Am Col Surg. 2013



Cardiac Risk Modifiers

Frailty

Stroke

ICD/PM 

Pulmonary HTN

Valvular Heart Disease

Prior Cardiac Stents

Prior CABG



Combining Risk Score + Risk Modifiers



DASI method or METS to determine Functional Capacity

Assessment of Functional Status

Traditional Subjective Assessment of METS



METS STUDY



Elevated RISK Score + RISK Modifiers Present 

Determine if further TESTING will impact care?

NEW RECOMMENDATION



BIOMARKERS



BIOMARKERS



AHA recommendations for PREOP Testing: 
12 lead EKG



AHA recommendations for PREOP Testing: 
Ventricular Function



AHA recommendations for PREOP Testing: 
Cardiopulmonary and Exercise Testing



AHA recommendations for PREOP Testing: 
CCTA (coronary computed tomography angiography)



AHA recommendations for PREOP Testing: 
Coronary Catheterization



Take Aways for CV Risk Assessment

ÅSubjective assessment of METS can be inaccurate; Consider using 
DASI to assess Functional Capacity 

ÅIncorporate Biomarkers  (NT-proBNP may be helpful if <200; 
associated w/ low risk)

ÅUse stress testing judiciously (really use it when when it would be 
appropriate anyway regardless of surgery) 

ÅCardiac Risk Modifiers (frailty, stroke, PHTN, Afib, Etc)

ÅPostoperative Surveillance with Biomarkers & f/u Myocardial Injury 
after Noncardiac Surgery (MINS)



Back to our Clinical Case
67 Mwith h/o DM, CKD-stage 3, CAD (no PCI), Obesity, HLD, HTN, TUD, COPD ς 
presents for PSE prior to planned R-TKA. 
Pt has had Prior MI 4 years ago. Never had PCI. Is taking ASA, Statin, Lisinopril 20mg 
QD, Toprol XL 50mg QD, Jardiance 10mg QD, Lantus 20u QHS, Lispro 5u QAC, 
Albuterol, Symbicort. He denies any chest symptoms, but reports his functional 
status has worsened over the last 2-3 years d/t DJD. He can ambulate 1 block but 
cannot do stairs. 
Hb 13, Platelets 230, BUN 20, Cr 2.2, Albumin 4.0

What do we recommend: 
1.) TTE
2.) Stress Test
3.) Cardiac Biomarker
4.) LHC
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Perioperative Pulmonary Risk Assessment

2-70% of patients will have POSTOP pulmonary complications (PPC)

 Atelectasis

 Bronchitis, Pneumonia

 Respiratory Failure (unplanned re-intubation; MV >48h)

 Hypoxemia

 Exacerbation of underlying lung disease

*Systematic Review of studies notes rate of PPC ~6.8% across all types 
of surgeries



Anesthesia and Lung Function - Physiology 

ÅStress Hormones Released ς Increase Catabolism

ÅSedation and anesthesia INCREASE Upper Airway Collapsibility

ÅResting lung volume (FRC) is reduced LYING down & further reduced w/ 
Anesthesia. 

ÅDrop in FRC promotes airway closure

ÅDecrease compliance of Lungs with Anesthesia (compared to awake state)

ÅIncreased Atelectasis

ÅIncrease in physiological Dead Space (V/Q mismatch; d/t ventilating > 
perfusing zones while supine)

ÅPostoperative Pain can lead to reduction in Vital Capacity



Postop Pulmonary Complications - Risk Factors

Patient Related Procedure Related 

Age Surgical SITE

COPD, ASTHMA Duration of Surgery

Functional Status ς ASA class Type of Anesthesia

Smoking - GEA

Obesity & OSA - peripheral block

Neuromuscular Weakness - Neuraxial blockade

Pulmonary Hypertension

CHF 

URIs, LRTI (pneumonia)

ILD

Metabolic/ ANEMIA/  Nutritional Factors



PPC ς {ŎǊŜŜƴ 9ǾŜǊȅƻƴŜΧ

Underlying lung disease?...  Asthma (?controlled), COPD 

ASA classification, emphasizing the functional status

OSA screen (STOP-BANG questionnaire) 

Mallampati Score

Assessment of SpO2

Prior trends in BMPs for baseline Bicarb 

Review prior Chest imaging



Mallampati Score



ASA classification



Pre-op Pulmonary Risk Assessment Tools

ARISCAT

Arozullah Respiratory Failure Index (*adult males)

Gupta Calculator for postop respiratory failure

Gupta Calculator for postop pneumonia

ACS NSQIP surgical risk calculator



Pre-op Pulmonary Risk Tools


