8/22/2017

Pr+eoperative Cardiac Evaluation
Prior to
Noncardiac Surgery

Carmine D’Amico, D.O.

Preoperative Cardiac Evaluation

Overview

-A~[earning objectives

 Introduction
Procedure risk categorization
Preoperative estimation of cardiac risk
Stepwise approach to preoperative evaluation
Preoperative cardiac testing
Procedure timing
Summary




8/22/2017

Preoperative Cardiac Evaluation

Abbreviations
0

AHA: American Heart Association

CC: American College of Cardiology

ASA : American Society of Anesthesiologists

NICE: National Institute for Health and Care
Excellence

MACE: Major adverse cardiac event(s)

(cont.)

Preoperative Cardiac Evaluation

Abbreviations (cont.)

AECRI: Revised Cardiac Risk Index

ACS NSQIP: American College of Surgeons
National Surgical Quality
Improvement Program

ACS: Acute coronary syndrome

PCI: Percutaneous coronary intervention

DAPT: Duel antiplatelet therapy
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Learning Objectives

1.4~Iist patient characteristics that increase risk of
perioperative MACE.

Categorize procedures into low-risk or elevated-
risk.

Estimate individual patients’ cardiac risk using the
RCRI.

Estimate individual patients’ cardiac risk using the
ACS NSQIP online risk calculator.

(cont.)

Preoperative Cardiac Evaluation

Learning Objectives (cont.)

5.4~7Discuss optimal timing of elective noncardiac
surgery after ACS or PCI.
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Introduction
+> 50 million surgeries in the US annually

e 1.4-3.9% of surgeries in the US are complicated
by a major perioperative cardiac event

» Cardiac complications are the most common
cause of postoperative morbidity and mortality

* Two major determinants of surgical outcomes:

* Procedure type
» Patient characteristics

Preoperative Cardiac Evaluation

Procedure risk

j‘ﬂ4 ACC/AHA Guidelines divide procedures into
only two categories:

e | ow:

- Procedure wherein the combined surgical and patient
characteristics predict a risk of MACE < 1%

- e.g. cataract surgery, plastic surgery, endoscopy

o Elevated:

- Procedure wherein the combined surgical and patient
characteristics predict a risk of MACE > 1%

- e.g. open and vascular procedures
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Preoperative cardiac risk estimation

AC

C/AHA recommends use of one of the

following cardiac risk estimation tools:

* Revised Cardiac Risk Index (RCRI)
* ACS NSQPI Surgical Risk Calculator

Revised Cardiac Risk Index’

Two or more of the following risk factors make
a patient “high risk.”

High-risk surgery (intraperitoneal, intrathoracic,
or supra-inguinal vascular procedures)

History of ischemic heart disease

History of congestive heart failure

History of cerebrovascular disease

Preoperative treatment with insulin

Preoperative serum creatinine >2.0 mg/dL
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Preoperative risk estimation (cont.)
Z\ES NSQPI Surgical Risk Calculator:

» 22 questions (about patient (including ASA class) and
planned procedure)

* Online: http://riskcalculator.facs.org/

Preoperative Cardiac Evaluation

Preoperative risk estimation (cont.)
REA Classification:

. Healthy patient

. Mild systemic disease

. Severe systemic disease

. Severe systemic disease / constant threat to life

: Moribund / not expected to survive surgery
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Risk Calculator Home Page About

Welcome to the ACS NSQIP Surgical Risk Calculator

With this tool you can enter preoperative information about your patient to provide estimates
regarding your patient’s risk of p ive icati 3

The Risk Calculator is using updated parameters effective July 18, 2017 @

I'm not a robot

["]1 have read the disclaimer and risk calculator permitied use statements below.

Disclaimer: The ACS Surgical Risk Calculator estimates the chance of an unfavorable outcome (such as a complication or death) after
surgery. The risk is estimaied based upon information the patient gives to the healthcare provider about prior health history. The estimates are
calculated using data from a large number of patients who had a surgical procedure similar o the one the patient may have.

Please note the risk percentages provided fo you by the Surgical Risk Calculator are only estimates. The risk estimate only takes cerfain
information info account. There may be other factors that are not included in the estimate which may increase or decrease the risk of a
complication or death. These estimates are not a guarantee of results. A complication after surgery may happen even if the risk is low. This
information is not intended to replace the advice of a doctor or healthcare provider about the diagnosis, treatment, or potential outcomes. ACS
is not responsible for medical decisions that may be made based on the risk calculator estimates, since these estimaies are provided for
informational purposes. Patients should always consult their doctor or other health care provider before deciding on a freatment plan.

Risk Calculator Permitted Use: An external platform (e.g., an electronic health record) may open the web address of the ACS NSQIP
surgical risk calculator in a new browser window. However, we do not permit the calculator to appear as an integrated feature of any extemnal
platform, nor do we permit the functionality of the calculator to be automated in any way. The calculator must be presented in its original,
unaltered form, maintaining all ACS branding and copyright information.
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Calculator Home Page ~ About  FAQ

Welcome to the ACS NSQIP Surgical Risk Calculator

With this tool you can enter preoperative inf about your patient to provide estimates
regarding your patient's risk of postoperative plicati

The Risk Calculator is using updated parameters effective July 18, 2017 @

™

\./ I'm not a robot

[w] | have read the disclaimer and risk calculator permitted use statements below.

Disclaimer: The ACS Surgical Risk Calculator estimates the chance of an unfavorable outcome (such as a complication or death) after
surgery. The risk is estimated based upon information the patient gives to the healthcare provider about prior health history. The estimates are
calculated using data from a large number of patients who had a surgical procedure similar to the one the patient may have

Please note the risk percentages provided to you by the Surgical Risk Calculator are only estimates. The risk estimate only takes certain
information into account. There may be other factors that are not included in the estimate which may increase or decrease the risk of a
complication or death. These estimates are not a guarantee of results. A complication after surgery may happen even if the risk is low. This
information is not intended to replace the advice of a docior or healthcare provider about the diagnosis, treatment, or potential outcomes. ACS
is not responsible for medical decisions that may be made based on the risk calculator estimates, since these estimates are provided for
informational purposes. Patients should always consult their doctor or other health care provider before deciding on a ireatment plan_

Risk Calculator Permitted Use: An external platform (e.g., an electronic health record) may open the web address of the ACS NSQIP
surgical risk calculator in a new browser window. However, we do not permit the calculator to appear as an integrated feature of any external
platform, nor do we permit the functionality of the calculator to be automated in any way. The calculator must be presented in its onginal,
unaltered form, maintaining all ACS branding and copyright information
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T\I_S_(Qﬁ Surgical Risk

Calculator
Risk Calculator Home Page About FAQ ACS Website ACS NSQIP Website
Enter Patient and Surgical Information

o o~

Begin by entering the procedure name or CPT code. One or more procedures will appear below the procedure box. You will need to click on the
desired procedure to properly select it. You may also search using two words {or two partial words) by placing a '+ in between, for example:

"cholecystectomy + cholangiography”
Reset All Selections

) Are there other potential appropriste treatment options? ] Other Surgical Options [] Other Non-operative options [ None

56 much of the following info you can fo receive the best risk esfimates.
A rough estimate will il be genersted if you cannat provide aif of the information below.

Age Group Disbetes €
Under 65 years

Functional Status €} Congestive Heart Failure in 30 days prior to surgery €}
Independant

Emergency Case )

AsAclass £)
Healthy patient

‘Steroid use for chronic candition €}

Ascites within 30 days prior to surgery )

Systemic Sepsis within 48 hours prior to surgery )
Mone

Ventilator Dependent €3

Disseminated Cancer €9

step2of+ 1

N COLLEGE OF SURGEONS
ter Custearmes

mT_P Surgical Risk

Calculator
isk Calculator Home Page  About FAQ  ACSWebsite  ACS NSQIP W
Enter Patient and Surgical Information

47805 - Cholecystectomy; with cholangiography
€Y Procedure

Begin by entering the procedure name or CPT code. One or more procedures will appear below the procedure box. You will need to click on the
desired procedure to properly select it. You may also search using two words (or two partial words) by placing a*+' in between, for example:
“cholecystectomy + cholangiography™

Reset All Selel

€9 Are there other potential appropriate treatment options? ] Other Surgical Opfi [] Other N & None

Plasse enter 55 much of the following information s you can fo receve the best risk estimates.
A rougt will <t b if you i the information below:

Funtional Status )
Independant

Emergency Case €9

ASA Class €)

Severs systemic disease

Steroid use for chronic condition €) History of Severe COPD £}
No

Asaites within 30 days prior to surgery £) Dialysis €9
No

Systemic Sepsis within 48 hours prior to surgery €)  Acute Renal Failure €}
o

BMI Calculstion: €9
Height | 82in/ 157 em

Weight | 175 1b 1 79 kg
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Enter Patient and Surgical Information

47605 - Cholecystectomy; with cholangiography

Begin by entering the procedure name or CPT code. One or more procedures will appear below the procedure box. You will need to click on the
desired procedure to property select It. You may also search using two words (or two partial words) by placing a '+ In between, for example:
nehal + cholanal h

zholecy y graphy™
Reset All Selections

0 Are there other potential appropriate treatment options?  [] Other Surgical Options [ ] Other Non-operative options (A None

Flease enter as much of the following information as you can lo receive the best risk estimates.
A rough estimate will still be generated if you cannct provide all of the information below.

Age Group Diabetes o
Under 65 years |v| Cral [v|
sex yp requiring (1]
Female v| Yes|v|
Functional Staus €9 Congestive Heart Failure in 30 days prior to surgery €3
Independent v Ho [v|
Emergency Case () oyspnea € )
No [v] With Moderate exertion| |
AsAclass ) Current Smoker within 1 Year €
Severe systemic disease v Yes v|
Steroid use for chronic condition ) History of Severe COPD )
No |+ No v
Ascites within 30 days prier to surgery 0 Dialysis 0
No [v| No |v|
Systemic Sepsis within 48 hours prior te surgery o Acute Renal Failure o
None M No l]
Ventilator Dependent 0 EMI Calculation: 0
No [v] Helght: 62 in 1 157 em
Disseminated Cancer 0
No [v] Weight: 179/ 1b / 79 kg

2007 - 2017, American College of Surgeons National Surgical Quality Improvement Program. All Rights Reservered.
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Procedure: 47605 - Cholecystectomy; with cholangiography
Risk Factors: ASA Severe systemic disease, Diabeles (Oral), HTN, Dyspnea with moderate exertion, Change Patient Risk Factors
s

moker, Class1 Obese

Note: Your Risk has been rounded to one decimal point. Your Average Chance of
Outcomes §) Risk Risk Outcome

Serious Complication o @ 40 = o - o w . 12.8% 10.5% Above Average

‘Any Complication 17.6% 13.9% Above Average

i

30 40 50 &0 70 20 00 100%

Pneumonia 2.2% 1.5% Above Average

30 40 50 &0 70 80 00 100%

Cardiac Complication 0.3% 0.4% Above Average

-_— =
b=
m
=

G
n
5]

30 40 50 &0 70 20 00 100%

Surgical Site Infection -j = I o o @ = @ 57 = 10.0% 5.3% Above Average

Urinary Tract Infection . ® = . P = @ = @ =3 . 1.3% 0.8% Above Average

Venous Thromboembolism ' . = I o o @ = @ 57 = 1.4% 1.2% Above Average

Renal Failure ' o o @ 40 = o - o w . 1.4% 0.7% Above Average

Readmission - = I o o @ = @ 57 = 10.4% 1.2% Above Average

Return to OR . o o o e = o = = e e 3.4% 2.8% Above Average

Death I W om m e om wm ow ow w ws 0 04%  Below Average

Discharge to Nursing or Rehab Facility . o o o e = o = = e e 7.2% 57% Above Average

Predicted Length of Hospital Stay: 4.5 days

How to Interpret the Graph Above: Surgeen Adjustment of Risks €)
a . This will need to be used infrequently, but surgeons may adjust the estimated risks if they
ROTHRE = Average Patient Risk Your%Risk | a5/ tne calculated risks are underestimated. This should anly be done if the reason for the
increased risks was NOT already entered into the risk calculator.

b I X% 1 - No adjustment necessary

Procedure: 47605 - Cholecystectomy; with cholangiography
Risk Factors: ASA Severe systemic disease, Diabetes (Oral), HTN, Dyspnea with moderate exertion, Change Patient Risk Factors

Smoker, Class1 Obese

Note: Your Risk has been rounded to one decimal point. Your Average Chance of
Qutcomes §) Risk Risk Outcome

Serious Complication 12.8% 10.5% Above Average

20 30 40 50 &0 70 80 20 100%

‘Any Complication 17.6% 13.9% Above Average

L=

30 40 50 80 70 20 0 100%

Pneumonia 15% Above Average

30 40 50 80 70 20 e 100%

Cardiac Complication 0.4% Above Average

-_—=
=i
s
5

a
e
8

30 40 50 80 70 20 0  100%

Surgical Site Infection 53% Above Average

30 40 50 &0 70 20 00 100%

B

Urinary Tract Infection ' © o I I = o = o o . 1.3% 0.8% Above Average

Venous Thromboembelism ' o o o e = o = = e e 1.4% 1.2% Above Average

Renal Failure ' o - . o = @ = @ - 1.4% 0.7% Above Average

Readmission -) o o e = o = = e e 10.4% 1.2% Above Average

Return to OR . . = I o o @ = @ 57 = 3.4% 28% Above Average

Death I © o om % e m m m wm w 0.3% 04%  Below Average

Discharge to Nursing or Rehab Facility . 7 = I o o @ = @ 57 = 7.2% 57% Above Average

Predicted Length of Hospital Stay: 4.5 days

How to Interpret the Graph Above: Surgeon Adjustment of Risks €)
- - This will need to be used infrequently, but surgeons may adjust the estimated risks if they
e r Average Patient Risk Your% Risk | toq/ine calculated risks are undsresiimated This should only be done if the reason for the
increased risks was NOT already entered into the risk calculator.
b I X% 1- No adjustment necessary
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Risk Calculator Home Page About FAQ ACS Website ACS NSQIP Website

‘ Create a report to keep: Select how you would like to get the report. ‘

Finish

Disclaimer:

‘The information contained in this report is privileged patient health information, and may be subject to protection under the law,
including the Health Insurance Portability and Accountability Act of 1996 (HIPAA). The ACS is not responsible for ensuring that this
infermation is transmitted or stored in a secure environment.

step 4 or 4 NG

-an College of Surgeons N: y Improvement Program. All Rights Reservered.
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| Disclaimer: The ACS Surgical Risk Calculator estimates the chance of an unfaverable
outcome (such as a complication or death) after surgery. The risk is estimated based upon
Your Risk - : Your % Risk | infarmation the patient gives to the healincare provider about prier health history. The
J Average Patient Risk —l— | estimates are caiculated using data from a large number of patients who had a surgical
precedure similar to the one the patient may have. Please note the risk percentages
I X% | provided to you by the Surgical Risk Calculator are only estimates. The risk estimate only
takes certain information into account. There may be other factors that are not included in the
estimate which may increase or the risk of & or death. These
are nota g of results. A P after surgery may happen aven if the
risk is low. This information is not intended to replace the advice of a doctor or heaithcare
provider about the diagnosis, treatment. or patential sutcomes. ACS is not responsible for
medical decisions that may be made based on the risk calculator estimates, since these
estimates are provided for informational purposes. Patients should always consult their
doctor or other health care provider before deciding on a treatment plan

How to Interpret the Graph Above:

Definitions
arigug includes that occur after surgery including: Serioys Complication (Continued)

= Heart complication: Includes heart attack or sudden stopping of the heart = Urinary tract infection: Infection of the bladder and kidneys

= Pneumonia: Infection in the lungs = Wound disruption: Separation of the layers of a surgical wound

= Kidney failure; Kidneys no longer function in making urine andior clearing the
blood of toxins Any Complication also includes

« Blood clot: Clot in the legs or lungs * Wound infection: An infection at or near the incision

* Return to the OR: The nead to go back to the oparating room due to a problam & Extanded tima on the ventilator: Ventilator assistance for breathing
after the prior surgery longer than 48 hours

= Wound infection: An infection at or near the area where the surgery was = Stroke: An interruption in bleod flow to the brain
performad

= Sepsis: Whole-body infection Discharge to Nursing or Rehab facility: Discharge to a facility other than home

+ Intubation: The need to put the breathing tube back in afer surgery to help
breathing

Tha information contanad in this report 15 prvilaged patient hoalth informatbon, and may bo subjoct 1o prolpehon undar
At of 1996 (HIPAAL The ACS is not responsible for ensuring thal thes information i transmitted or stored in a secure

© 2007 - 2017, American College of Surgeons National Surgical Quality Improvement Program. All Rights Reservered.

3w, including the Hoalth Insuranco Portabdity and Accountabity
ronment

Preoperative Cardiac Evaluation

Stepwise preoperative evaluation

nce the patient’s perioperative risk for
MACE has been estimated using one of the
preceding methods, this information can be

used in one of the following algorithms:

8/22/2017
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Preoperative evaluation algorithm?*

Conditions requiring specialist evaluation:

* Moderate or greater valvular stenosis!-
regurgitation

+ Cardlac Implantable electronic device
* Pulmonary hypertension
+ Congenital haart diseasa

* Severe systemic disease

es Consult Cardiology of
> speclalist for evaluation

T

High cardiac risk? (RCRI >1 or ACS NSQIP >1%)

Complete RCRI or ACS NSQIP cardiac risk calculator.

[
“]

lNu

Assess functional status.
Can patient complete >4 METS?

Sexual relations

* Climbing a flight of stairs

* Moderate recreational activities (golf,
bowling, dancing)

+ Yard work (raking leaves, weeding,
pushing power mower)

* Throwing a baseball or football
* Walking up a hill

= Doubles tennis

Optimize proventive care:

[~ | = Hypertension per ACG/AHA
Yes quidelines

* Cholesterol per ACUAHA
guidelines

« Sleep apnea history or
STOP-Bang >3

Smoking cessation

lND

Consider Cardiology consultation for
pharmacologic stress testing

Recommend perioperative
medication management.

Review ACS NSQIP risk
estimates with patient.

ACCIAMA, Amarican Calloge of Candiologyimerican Hearl Assoclation; ACS NSQI, American Calloge of Surgeons Natianal
LD, ™ ik

Preoperative evaluation algorithm?**

Conditions requiring specialist evaluation:

* Moderate or greater valvular stenosis/-
regurgitation

* Cardiac implantable electronic device
* Pulmonary hypertension
* Congenital heart disease

* Severe systemic disease

Yi
e Consult Cardiology or

specialist for evaluation

[ o

Complete RCRI or ACS NSQIP cardiac risk calculator.
High cardiac risk? (RCRI >1 or ACS NSQIP >1%)

Yes l

}wo

Assess functional status.

Optimize preventive care:

8/22/2017
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|

Yes l

] o

Assess functional status.
Can patient complete >4 METS?

Sexual relations

Climbing a flight of stairs

Moderate recreational activities (golf,
bowling, dancing)

Yard work (raking leaves, weeding,
pushing power mower)

Throwing a baseball or football

Walking up a hill

Doubles tennis

Yes

e

Consider Cardiology consultation for
pharmacologic stress testing

Optimize preventive care:

Hypertension per ACCAHA
guidelines

Cholesterol per ACAHA
guidelines

Sleep apnea history or
STOP-Bang >3

Smoking cessation

Recommend perioperative
medication management.

Review ACS NSQIP risk
estimates with patient.

l

Refer to surgery

STOP-Bang screening tool
for obstructive sleep apnea*

Snoring

Tiredness

Observed apnea

High blood pressure

Body mass index >35 kg/m?

Age >50 years

Neck circumference >40 cm

QalZ2|>P|W|O|Q0|d|w

Male gender

Scoring: 0-3

Low risk

4+

High risk

8/22/2017
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CENTRAL ILLUSTRATION Stepwise Perioperative Cardiac Risk When Considering Noncardiac Surgery

. * Estimate major adverse cardiac
Patient event risk using:

« American College of Surgeons National
Surgical Quality Improvement Program

Surgical Risk Calculator

Needs emergency Meeds elective = Revised Cardiac Risk Index, which takes
noncardiac noncardiac into consideration these factors
surgery surgery - High-risk surgery
History of ischemic heart disease
= History of congestive heart failure

= - History of cerebrovascular disease,

E:hm':s evidence B kieneeint Pre-operative treatment with insulin
of acute coronary - Pre- S ——
syndrome ongoing ACS Pre-operative creatinine > 2 mg/dl
I .\
Perioperative risk Perioperative risk
for MACE® < 1% for MACE® > 1%

Functional Functional Functional Functional

capacity: capacity: capacity: capacity:

Unknown Poor Moderate - Good Excellent

Consider Consider
non-invasi non-invasis

Proceed Proceed to ACS Proceed testing if results testing if results Proceed Proceed

to surgery evaluation Lo surgery would change would change to surgery to surgery
management management

Patel, AY. et al. J Am Coll Cardiol. 2015; 66(19):2140-8.

Assess functional status.
Can patient complete >4 METS?

e Sexual relations
e Climbing a flight of stairs

* Moderate recreational activities (golf,
bowling, dancing)

e Yard work (raking leaves, weeding,
pushing power mower)

e Throwing a baseball or football
* Walking up a hill

e Doubles tennis

8/22/2017
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+

https://www.youtube.com/watch?v=07LFBydGjaM

Preoperative Cardiac Evaluation

Preoperative cardiac testing

KEC/AHA recommends against using the following
cardiac tests in the following situations (class I11):

e 12-lead EKG

* Routine preoperative EKG is not useful for asymptomatic patients
undergoing low risk procedures.

» Assessment of left ventricular (LV) function

* Routine preoperative evaluation of LV function is not recommended.

16
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Preoperative Cardiac Evaluation

Preoperative cardiac testing (cont.)

jEC/AHA recommends against using the following
cardiac tests in the following situations (class I11):
» Exercise or pharmacologic stress testing

* Routine stress testing is not useful for patients at low perioperative
risk for MACE

Routine stress testing is not useful for patients undergoing low-risk
procedures

* Preoperative coronary angiography

« Routine preoperative coronary angiography is not recommended

Preoperative Cardiac Evaluation

Procedure timing

Bl

lective noncardiac surgery should be delayed
following:

« ACS

o 2014 ACC/AHA Guidelines: minimum 60 day interval
between ACS and elective noncardiac surgery.

» PCI

» Recommended time delay depends on presence and type
of stent implanted.

17
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Supplemental Figure 1: Guideline Recommendations On Timing of Non-cardiac Surgery Post-PCI

e
Post-PCI patients
referred for elective NCS

——
L
[ NCS=3-6m J

PCI: percutancous coronary intervention: NCS: non-cardiac surgery and procedures: BMS: bare-metal
stents: DES: drug-cluting stents: d: days: m: months. Figure adapted from 2016 ACC/AHA Guideline
Focused Update on Duration of Dual Antiplatelet Therapy in Patients With Coronary Artery Disease.

Green color box indicates class III guideline recommendation or harm, yellow indicates IIb and green

indicates class I recommendation.

Preoperative Cardiac Evaluation

Summary

-‘Estimation of patients’ cardiac risk is a key
component of preoperative evaluation prior to
elective noncardiac surgery.

Patients undergoing low-risk procedures usually do
not require preoperative cardiac testing.

Patients at low-risk for MACE (as determined by the
RCRI or the ACS NSQIP Surgical Risk Calculator)
may proceed with surgery without further cardiac
testing.

Elective noncardiac surgery should be delayed
following ACS and/or PCI.

18
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