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Learning Objectives

Review the importance of careful History and Physical

Review Preoperative Cardiovascular Risk assessngamiting new
changes in AHA/ACC Guidelines

Review Preoperative 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

Clarify medical conditions, Allergies, Complications of Anesthesia.

Update Medications and dosages, include OTCs/supplements

Review pertinent diagnostic studies

Order appropriate preoperative testing.

Manage & Optimize medical diseases affecting perioperative risk

Assess Perioperative Risk to inform shared decisions regarding surgery or anesthesie

Motivate positive health changessmoking cessation, weight loss, other
preventative care

1I?rot\_/ide Instructions to patient for preoperative medication management and
asting.

Provide recommendations to surgical team help guide perioperative management

o Po o Po Do Do Do Do I»



Diagnostic testing that may be considered for patients anticipating anesthesia and procedures, for suspected but undiagnosed

or prog or ble conditions
Condition Tests to consider for evaluation
Age =65 Creatinine, hemoglobin
Alcohol use disorder ECG, electrolytes, hemoglobin, LFTs, platelet count, PT/INR
Anasarca Albumin, BUN, creatinine, ECG, electrolytes, TSH, T3, T4
Anemia CBC, creatinine, ferritin, iron, transferrin saturation, TSH, Vit By,
Bleeding disorder (personal or family history) LFTs, platelet count, PT/INR, PTT
Blood loss (anticipated) significant Hemoglobin, type and screen
BMI <16 Albumin, ECG, electrolytes, hemoglobin, PT/INR, TSH, T3, T4
BMI >50 ECG, HgAld/glucose

Cardiac disease:

= Arrhythmias (new or undiagnosed brady, irregular, or tachy) BNP or NT-proBNP, ECG, electrolytes, hemoglobin, TSH, T3, T4, echocardiogram
= Chest pain (new or worsening) and consistent with ischemic heart  BNP or NT-proBNP, ECG, hemoglobin, stress test
disease
= Heart failure (decompensated or NYHA class 3 or 4) BNP o NT-proBNF, chest radiograph, creatinine, ECG, electrolytes, hemoglobin, echocardiogram
= Murmur (undiagnosed) BNP or NT-proBNF, ECG, echocardiogram
cChemotherapy (within last 30 days) BUN, CBC, creatinine, platelet count
CIED (pacemaker, 1CD) ECG
Cocaine use ECG
Contrast dye (anticipated use) Creatinine
Diabetes Creatinine, HgAlc/glucose
Dyspnea (severe and undiagnosed) Albumin, BNP or NT-proBNP, BUN, chest radiograph, creatinine, ECG, electrolytes, hemoglobin, TSH, T3, T4
Goiter T3, T4, TSH
disorders (eq, )] CBC, platelet count
Hepatic disease Albumin, BUN, creatinine, electrolytes, hemoglobin, LFTs, platelet count, PT/II
Hypercoagulable condition (undiagnosed) Platelet count, PTT
Inflammatory bowel disease Electrolytes, hemoglobin
Instrumentation of the urinary tract Urinalysis
Malabsorption Albumin, BUN, CBC, electrolytes, hemaglobin, PT/INR
Malnutrition Albumin, BUN, CBC, creatinine, electrolytes, hemoglobin, PT/INR
Medications:
= Amiodarone ECG, T3, T4, TSH
= Digoxin ECG, electrolytes
= Diuretics Electrolytes
= Heparin (unfractionated) PTT
= Lithium Electrolytes, creatinine
= Steroids (systemic) Electrolytes, HgAlc/glucose
= Thyroid replacement TSH, T3, T4
= Warfarin PT/INR
= Planned initiation of warfarin for firs time in hospital PT/INR
Palpitations ECG, hemoglobin, T3, T4, TSH
Positive antibody screen on previous type and screen Type and screen (except for procedures with ne blood loss potential)

Active pulmonary disease (eg, cough, severe dyspnea, abnormal  Chest radiograph
findings on chest examination)

Pulmonary HTN ECG, BNP or NT-proBNP
Radiation therapy (to chest, breasts, lungs, thorax) Chest radiograph, ECG

Renal disease BUN, creatining, electrolytes, hemoglobin

Ppossibility of pregnancy Offer B-hCG

Syncope BNP or NT-proBNF, creatinine, ECG, electrolytes, hemoglobin, HgAlc/glucose, TSH, T3, T4
Thyroid disease TSH, T3, T4

Tobacco use + diabetes + age >55 years Creatinine

Thrombocytopenia Platelet count

Urinary tract infection (suspected) Urinalysis; sample hold for C/S If UA suggestive of infection

Preoperative testing should be performed selectively, based on a patient’s medical status, the planned procedure, and the likelihood that test results will change management or
inform risk assessment. This table shows tests that may be considered when the clinician suspects an undiagnosed or warsening condition, particularly when there has been no
recent evaluation, when no laboratory values are available, and for patients undergoing intermediate to high risk procedures. This table is not meant to suggest that all of these tests
should be ordered for all patients with the listed conditions. Importantly, these are not intended as "routine” or screening tests in patients without risk factors. However, with
increasing age and comorbidities of surgical patients, organ and metabolic derangements are not uncommen. Diagnosis and management of these conditions may impact
perioperative and long term outcomes. This table should be used in conjunction with UpToDate content on preoperative evaluation and testing.

b-hCG: beta human chorionic genadotropin; BNP: brain natriuretic peptide; BUN: blocd urea nitrogen; C/S: culture and sensitivity; CBC: complete blood count; CIED: cardiovascular
Copyrlghts apply implantable electronic device; ECG: electrocardiogram; HbAlc: glycated hemaglobin; ICD: implantable cardioverter-defibrillator; LFTs: liver function tests; NT-proBNP: N-terminal

pro-BNP; PT/INR: prothrombin time/international normalized ratio; PTT: partial thromboplastin time; T3: liothyronine sodium; T4: thyroxine; TSH: thyroid stimulating hormone; UA:

urine analysis.

UpToDate®



ANESTHESIA B
ANALGESIA

A Retrospective Analysis Demonstrates That
a Failure to Document Key Comorbid
Diseases in the Anesthesia Preoperative
Evaluation Associates With Increased Length
of Stay and Mortality

Hofer, Ira S. MD; Cheng, Drew MD; Grogan, Tristan MS

Author Information®

Anesthesia & Analgesia 133(3):p 698-706, September 2021. | DOI:
10.1213/ANE.0000000000005393

Table 2. - Adjusted Risk of Mortality and AKI for Each Missed Diagnosis o 8
Mortality LOS (log scale)
Missed diagnosis Odds ratio (95% P value Geo mean ratio (95% P value
cl) ci)
Afib 1.75 (1.23-2.48) .002 1.25(1.20-1.28) <.001
Chronic pain 0.95 (0.58-1.56) 846 0.98 (0.95-1.02) 339
Diabetes 1.27 (0.98-1.63) 066 1.06 (1.03-1.10) <001
Congestive heart failure 1.21(0.96-1.54) 14 1.11(1.06-1.15) <.001
Chronic obstructive pulmonary 113 (0.82-1.56) 456 1.11(1.06-1.15) <.001
disease
Chronic kidney disease 0.98 (0.75-1.27) .860 1.06 (1.02-1.10) 002
Each additional missed 1.52 (1.42-1.63) <.001 1.11(110-1.12) <.001
diagnosis

We expect a 25% increase in the geometric mean of LOS for afib missed diagnosis compared to A+/P+. For each additional
missed diagnosis, the geometric mean of LOS increases about 11%.

Abbreviations: afib, atrial fibrillation; Cl, confidence interval; LOS, length of stay.

AnesthAnalg 2021;133(3):698.



Soc We take an EXCELLENT H+P

RISK assessment

PERIOERATIVE
EXCELLENCE

Testing Recommendations




Clinical Case

67 Mwith h/o DM, CKBstage 3a, CAD (no PCI), Obesity, HLD, HTN, TUDg¢ ¢feBénts
for PSE prior to planned RKA.

What Questions do we have?

ATime frame for proposed surgeqElective, Time Sensitive, Urgent, Emergent
ACardiovascular Risk

APulmonary Risk

A Status of DM

AMedications, Allergies

APreop labs

A Perioperative recommendations



Cardiovascular Risk Stratification

Circulation

Volume 130, Issue 19, 5 November 2024; Pages €351-e442
hitps://doi.org/10.1161/CIR.0000000000001285

CLINICAL PRACTICE GUIDELINES

2024 AHA/ACC/ACS/ASNC/HRS/SCA/SCCT/SCMR/SVM
Guideline for Perioperative Cardiovascular Management
for Noncardiac Surgery: A Report of the American College
of Cardiology/American Heart Association Joint
Committee on Clinical Practice Guidelines



Preoperative Risk Assessment & Optimizatior

OPTIMIZBur patients

b9 +9w adufpftiense

-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, CKEBstage 3a, CAD (no PCI), Obesity, HLD, HTN, TUD,
COPLx presents for PSE prior to planneelRA. 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. Meda@H,
ASA, Statin, SGLT2 Inhibitor, Insulin, Inhakéind.3. Plt 230. BUN 20. Cr 2.2.
Albumin 4.0

What do you Recommend:
A) TTE

B) Stress Test

C) CardiadBiomaker

D) Left HeartCatheterizaiton



Patient scheduled for surgery with
known or risk factors for CAD*

(Step 1)

mergency )=Yes:

No

4

Clinical risk stratification
and proceed to surgery

Evaluate and treat

Yes according to GDMTt

Estimated perioperative risk of MACE
based on combined clinical/surgical risk

No further
(Sep 3) testing
T (Class lla)

v

Excellent
(>10 METs)

Low risk (<1%)
(Step 4)

Elevated risk
(Step 5)

Proceed to
surgery

Moderate or greater
(24 METs) functional
capacity

Moderate/Good

Proceed to
surgery

’z

American
Heart
Association.

(24-10 METSs)

No further
testing
(Class lib)

No or
unknown

Poor OR unknown
functional capacity
(<4 METs):
Will further testing impact
decision making OR
perioperative care?
(Step 6)

Pharmacologic
stress testing
(Class lla)

Yes

0
\ 4

( Proceed to surgery
according to GDMT OR
alternate strategies
(noninvasive treatment,
palliation)

L (Step 7)

2014-> 2023

Management of acute cardiac
condition and multidisciplinary
team discussion for deferral of
surgery, noninvasive treatment,

Patient With Cardiovascular Risk
Factors*, Disease, or Symptoms
Scheduled for NCS

Proceed to surgery

Does the patient have?
« Acute coronary syndrome
« Unstable cardiac arrhythmias
+ Decompensated heart failure

or palliation
Estimation of perioperative risk

Does the patient have any of the following risk
modifiers?

Risk calculator « Severe valvular heart disease (Section 6.4)

for adverse « Severe pulmonary hypertension (Section 6.3.2)
cardiovascular  —#»- « Elevated-risk congenital heart disease (Section 6.3.3)
events « Prior coronary stents/CABG (Sections 6.1.1& 7.5)
(2a) « Recent stroke (Section 6.7)

« CIED (Pacemaker/ICD) present (Section 6.6)
« Frailty (Section 3.3)

Low calculated risk!
and no risk modifiers

Proceed to surgery

Proceed to surgery [«—_NO }

Elevated calculated risk! l

and no risk modifiers

Risk modifier present
with any calculated risk!

Consider appropriate team-based
consultationt regarding timing of NCS
and perioperative diagnostic testing and
management

Consider GDMT initiation for long-term
cardiovascular risk reduction and disease

i 12-lead ECG is reasonable in patients with
management, as applicable =
(Section 7) established C(\;I:)or symptoms
l (Section 4.1)

Poor or unknown functional capacity
(DASI <34, METs <4)
(2a)

(1/2a)
(Sections 4.2, 6.4.1, and 6.4.3)

YES

Consider GDMT initiation for long-term

alternative strategies: defer
of surgery, noninvasive
treatment, or palliation

Proceed to surgery or consider

cardiovascular risk reduction and disease
management, as applicable
(Section 7)

Will further testing
impact decision-making/
perioperative care?

ral

Proceed to surgery I

P ive biomarker risk
BNP/NT-proBNP
(2a)
| Multidisciplinary team discussion
regarding risks and benefits of
Normal bi Abnormal b s ti cardiac

Pursue cardiac evaluation

Low-risk findings Elevated-risk findings' Defer additional
cardiac

evaluation

A,
Consider alternative strategies:
deferral of surgery, noninvasive or
invasive treatment, or palliation or
proceed to surgery

Proceed to surgery




RISK

<

e

Assess Timing /Urgency of Surgery

" Urgency of Surgery

TIME-SENSITIVE

ELECTIVE

American
Heart
Association.

@ Type of Surgery

Immediate threat to life or limb ELEVATED RISK
without surgical intervention, <2 hours LOW RISK A o
Threat to life or limb without surgical INEERMEDIGE
intervention, 2-24 hours Endocrine General Vascular
May delay surgery up to 3 months to Breast ENT Thoracic
complete evaluation + manage

) ) Gynecology Genitourinary Transplant
Complete evaluation + manage prior
to surgery Obstetrics Orthopedic Neurosurgery

Patient With Cardiovascular Risk
Factors*, Disease, or Symptoms  [{ NO | Proceed to surgery
Scheduled for NCS

¥ES

Emergency surgery? Proceed to surgery

ﬁnes the patient have? \H



Cardiac DiseagsgWhat is Important?

| AAU2NEB wSLISFGa AdastFxXxo {2 1

- CP, Dyspnea, Syncope

- Can patient det METSif not why?

- Recent MI within last 2 months

- CABG, PCI, when, setting, type of stent

- Stress test, Cardiac Cath




Evaluate & Treat Unstable Symptoms

Patient With Cardiovascular Risk
Factors*, Disease, or Symptoms

Scheduled for NCS
[ves
v
~
-
<__ Emergency surgery
- -
]
- - .

Management of acute cardiac
cendition and multidisciplinary
team discussion for deferral of [«—{ VES }
surgery, noninvasive treatment,

o palliation

Does the patient have?
Acute coronary syndrome
nstable cardiac arhythmias
compensated heart fallure

(no
T
Estimation of perioperative risk

atient have any of the following risl

(W0 -+ Proceed to surgery

{(¥ES }-w| Proceed to surgery

Management of acute cardiac
condition and multidisciplinary

team discussion for deferral of <4— YES

surgery, noninvasive treatment,
or palliation

=

" Does the patient have?
+ Acute coronary syndrome
« Unstable cardiac arrhythmias .

™~ Decom ' i
. pensated heart failure
\\\ » -

'

5
Risk calculator / «Severe valvular heart disease (Section 8.4) \

for advarse +Severs puimonary hypertension (Section 6.32) A
events + Prior coronary stents/CABG (Sections 6.11& 75) /
(2a) +Recent stroke (Section 6.7) S —

«CIED (Pacemaker/ICD) present (Section 6.6)

railty (Section 3.3)

ASC

Rate / Rhythm control

Low calculated risk! Elevated calculsted isk?
and narisk modifiers 3 andnorisk modifiers Recent M I Med RX
S Consider 12-ead EC in elevated- Risk modifer present
Proceed to surgery ‘ risk asymptomatic patients without with any calculated risk!
5“""(’;‘;" A Coneider appropriate team-based .
5D e consultation’ regarding timing of NCS
[ofiain and perioperative diagnostic testing and n I n I I l r r
Consider GDMT initiation for long-term management -
cardiauasclar s educion and isase T ECE G ressonabll InpeTa S WAl
e acton Ty established CVD or symptoms
Section )
l (Section 41)
— Eaor or unknown functional capacity - . . . .
priea, or suspectad new/worsoning
Proceed to surgery [+ NO |- (DASI 34, METs <6) ventricular dysfunction - I H
—_— ) 12 o y y y I ) r | r
pom iy (Sections 4.2, 441, and 6.4.3)
[ves)

Proceed to surgery or consider
alternative strategles: deferral
of surgery, noninvasive
treatment, or palliation

(10 )< impact decisio

. Periperath
.

o
[ves)

Consider GDMT initiation for long-term
cardiovascular risk reduction and disease
management, as applicable
(Section7)

Preoperative biomarker risk assessment:

BNP/NT-proBNP  Consider troponin
(23) (2b)

‘ Multidisciplinary team discussion

Proceed to surgery

echocardiography

Hormal biomarksr(s) Abnorral birarkee(s)®

regarding risks and benefits of
additional cardiac evaluation

Pursue cardiac evaluation

Lowr-risk findings | |Cansidernani Elovatad.risk findings el
stress testing eraation
b :

Consider CCTA
26y

American  ccetosugeny <

def

Association.

Heart invasive treatment, or palliation or

2
onsider alternative strategies:
ferral of surgery, noninvasive or

-
procesd to surgery
A
Consider postoperative
troponin surveillance
(2b)

+ACHARB
Eval Stress test, LHC

Intervention: PCI (BMS or DES), CAB(

ECHO
Rx: diuretic ACHARB etc
Optimized?




Estimate Risk

Overall Risk (Patient + Surgical Characteristics)

MACE <1% e LOW RISK

MACE 21% mmmmmlp  ELEVATED RISK

*Based on RCRI or other risk prediction tool

Low-Risk NCS (ACC/AHA) Elevated-Risk NCS (ACC/AHA)
Intermediate-Risk NCS
Low-Risk NCS (ESC) ¢ (ES"O e High-Risk NCS (ESC)
: : -Head and neck surg.; -Lung or liver transplant;
-Plastic surgeries; . . :
, , -Intraperitoneal surg.; -Hepatic resection;
-Ophthalmic surgeries; , , ,
, , -Kidney transplants; -Intrathoracic surgeries;

-Thyroid surgeries; . .

. -Endovascular aortic -Peripheral vascular surg.;
-Breast surgeries; , :

. aneurysm repair; -Duodenal and pancreatic
-Dental surgeries; : . .

, . -Carotid surgeries; surgeries;
-Minor gynecological, , , _
, , -Major gynecological, -Aortic surgery;
orthopedic, and urological , , :
_ orthopedic, urological, and  -Adrenal resection;
surgeries. :
neurological surg. -Perforated bowel surg.

ACC/AHA: American College of Cardiology and American Heart Association; ESC: European

v - Society of Cardiology; Surg.: surgeries.

Heart
A::c:ciation. Risk stratification of non-cardiac surgery according to ESC and ACC/AHA [8,11].




Back to our Clinical Case

67 Mwith h/o DM, CKBstage3, CAD (no PCI), Obesity, HLD, HTN, TUD, COPD
presents for PSE prior to plannedlRA.

Pt has had Prior Ml 4 years ago. Never had PCI. Is taking ASA, Statin, Lisinopril 20r
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 lasB3/ears d/t DJD. He can ambulate 1 block but
cannot do stairs.

Hb 13, Platelets 230, BUN 20, Cr 2.2, Alboumin 4.0

Working through this:
ELECTIVE
No Unstable Symptoms
{dzZNBAOIf wAail A& bh¢ [-6%estimatedRiskiNl (O K



Preoperative Cardiovascular Risk Assessmen

What is patients baseline Perioperative RIENIEE S

In patients with known cardiovascular disease (CVD)
being considered for NCS, a validated risk-prediction
tool can be useful to estimate the risk of perioperative
MACE.

RISK Caleulator (RCRI, NSQIP)

RISK?

2a

Cardiac Risk Modifierehot adequately
accounted for in Risk calculators)

NEWEST @==== OLDEST

* Goldman Index of Cardiac Risk
» Revised Cardiac Risk Index (RCRI)

* Universal NSQIP Perioperative Ml and Cardiac Arrest

(MICA) Risk Calculator

* NSQIP Surgical Risk Calculator
» Surgical Outcome Risk Tool
* NSQIP Geriatric-Sensitive Perioperative Cardiac Risk Index

 AUB-HAS2 Cardiovascular Risk Index



Revised Cardiac Risk Index (RCRI)

A 4315 pts, >/= 5@rsold, LOS >/= 2 days
A 6 Independent Predictors of Risk
A Evaluated Major Cardiac complicationstfimspital)c MI, Death, Cardiac Arrest, CHF, Pulmonary Edema

PONTS

Ischemic Heart Disease 1 :
O Points> Class 1> 0.4%Risk MACE
1 Point-> Class I+>0.9%Risk MACE

High Risk Type of Surgery
CHF

Cerebrovascular Disease

3+ Pts> Class V> 11%Risk MACE

DM requiring Insulin

N o

CKD witrsCr>2mg/dL

Lee et al, Circulation 1999:100(164349



NSQIP Calculator

Bilimoriaet al. J Am Col Surg. 2013

&Y NSQIP

National Surgical Quality
Improvement Program
American College of Surgeons

Surgical
Risk Calculator AC§/ RGEON

Home About FAQ

ACS Website ACS NSQIP Website

Enter Patient and Surgical Information

0 Procedure

27447 - Arthroplasty, knee, condyle and plateau; medial AND lateral compartments with or without patella resurfacing

(total knee arthroplasty)

Clear
7~

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

0 Are there other potential appropriate treatment options?

() Other Surgical Options [ ] Other Non-operative options [ ] None

Please enter as much of the following information as you can to receive the best risk estimates.
A rough estimate will still be generated if you cannot provide all of the information below.

Age (between 18 and 112): €)
67

Sex
Male v

Functional Status ﬂ
Independent v

Emergency Case O
No v

ASA Class 0
Severe systemic disease

Immunosuppressive Therapy 0
No

Ascites within 30 days prior to surgery O
No

Systemic Sepsis within 48 hours prior to surgery ﬁ

None v

Ventilator Dependent G
No v

Disseminated Cancer 0
No v

Diabetes 0
Insulin v

Hypertension requiring medication O
Yes v

Congestive Heart Failure in 30 days prior to surgery o
No v

Oxygen Support 0
No v

Current Smoker within 1 Year 0
Yes v

History of Severe COPD 0
No

Dialysis 0
No v

Stage 2/3 Acute Kidney Injury 0
Yes v

BMI Calculation: €)
Height: 72 in/ 183 em

Weight: | 200 Ib / 91 kg



EX¥ NsQip Surgical AC

National Surgical Quality Risk Calculator OF SURGEONS

] Improvement Program
N I P C I I t American College of Surgeons
S Q a C u a I O I I Home FAQ i ACS NSQIP Website

Procedure: 27447 - Arthroplasty, knee, condyle and plateau; medial AND lateral compartments with . .
or without patella resurfacing (total knee arthroplasty) Change Patient Risk Factors

Risk Factors: Age (67), Male, ASA Severe systemic disease, Diabetes (Insulin), HTN, Smoker, Stage
2/3 Acute Kidney Injury, BMI (27.12)

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

Serious Complication

hi w t!

5.0% 1.9% Above Average

10 20 30 40 50 60 70 80 20 100%
1

10 20 30 40 50 60 70 80 90 100%
'

Pneumonia 0.7% 0.1% Above Average

10 20 30 40 50 60 70 80 90 100%
1

Cardiac Complication 0.7% 0.2% Above Average

10 20 30 40 50 60 70 80 20 100%
1

Venous Thromboembolism 0.8% 0.8% Average

10 20 30 40 50 60 70 80 90 100%
h

Sepsis 0.5% 0.2% Above Average

10 20 30 40 50 60 70 80 90 100%
1

Surgical Site Infection 2.2% 1.5% Above Average

10 20 30 40 50 60 70 80 90 100%
"

Urinary Tract Infection

Any Complication . 5.7% 2.6% Above Average

L) 0,
10 20 30 40 50 60 70 80 90 100% 0.4% 0.6% Below Average
)

Renal Failure This outcome is inapplicable to patients with pre-op renal failure or dialysis.

Readmission . T 6.3% 22%  Above Average

Return to OR - 10 20 %0 w0 50 60 7 80 % 100% 2.8% 0.8% Above Average

Death ' T 0 a1 0 o a5 o o 5 i 0.5% 0.0% Above Average

Discharge to Nursing or Rehab Facility _ 20 % w0 50 &0 7 % % 100% 14.1% 3.8% Above Average

‘ Predicted Length of Hospital Stay: 3.5 days

How to Interpret the Graph Above: Surgeon Adjustment of Risks €)
Your Risk Your% Risk This will need to be used infrequently, but surgeons may adjust the estimated risks if

! r Average Patient Risk I they feel the calculated risks are underestimated. This should only be done if the

. . reason for the increased risks was NOT already entered into the risk calculator.
Bilimoriaet al. J Am Col Surg. 2013 | X% 1~ No adjusiment necessary »
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Cardiac Risk Modifiers

Frailty

Stroke

ICD/PM

Pulmonary HTN
Valvular Heart Diseas
Prior Cardiac Stents
Prior CABG

American
Heart
Association.

Estimation of perioperative risk

Does the patient have any of the following risk
modifiers?

» Severe valvular heart disease (Section 6.4)

» Severe pulmonary hypertension (Section 6.3.2)

« Elevated-risk congenital heart disease (Section 6.3.3)

Risk calculator
for adverse
cardiovascular

events « Prior coronary stents/CABG (Sections 6.1.1& 7.5)
(2a) « Recent stroke (Section 6.7)
« CIED (Pacemaker/ICD) present (Section 6.6)
« Frailty (Section 3.3)
1 cias aalacdlatesd u:_l.+ Flaciatboad calacdasadld ..7_I.+

Riclr mr



Combining Risk Score + Risk Modifiers

Low calculated riskt Elevated calculated risk! Risk modifier present
and no risk modifiers y y and no risk modifiers y With any calculated risk
Consider 12-lead ECG in elevated-
Proceed to surger - -
= risk asymptomatic patients without Consider appropriate team-based
established CVD consultation* regarding timing of NCS
(2b) and perioperative diagnostic testing and
(Section 4.1) management
Consider GDMT initiation for long-term 12-lead ECG is reasonable in patients with
cardiovascular risk reduction and disease established CVD or symptoms
management, as applicable (2a)
(Section 7) (Section 4.1)

l

ventrlcu|ar dysfunct ion

Poor or unknown functional capacity (1/28)
Proceed to surger 4—-—.IB (DASI <34, METs <4) <« d
ok (2a) (Sections 4.2, 6.4.1, and 6.4.3)
Consider GDMT initiation for long-term
YES cardiovascular risk reduction and disease
management, as applicable
. (Section 7)
Proceed to surgery or consider Will further testing
alternative strategies: deferral |
impact decision- makmg/
of surgery, noninvasive erioperative care?
treatment, or palliation periop

American
Heart
Association.

<



Assessment of Functional Status

Functional capacity

m Can you... 4 METs Can you...

A4

, Take care of yourself? Climb two flights of stairs

Eat, dress, or walk up a hill?
RG] L0 SUFZERY Consider appropriate team-based ilat? P
. o or use the toilet?
consultation* regarding timing of NCS
and perioperative diagnostic testing and . Do heavy work )
management Walk indoors around the house like
Consider GDMT initiation for long-term 12-lead ECG is reasonable in patients with around scrubbing floors or lifting
cardiovascular risk reduction and disease established CVD or symptoms the house? or moving heavy
management, as applicable (2a)
(Section 7)

(Section 4.1)

furniture?
Walk 100 m

on level ground

l

Participate in strenuous

- % at 3to 5 km per h? sports like swimming,
Poor or unknown functional capacity vent : : 4 METs sl:;gslsesllt)ea?ln'; 'sol:l;bga'l'
Proceed to surger 4—-— DASI <34, METs <4 D a ’ ’
ik m ( (2a) = (Sections 4.2, 6.4.1, and 6.4.3) ¥
Consider GDMT initiation for long-term Greater than 10 METs
cardiovascular risk reduction and disease _A
management, as applicable
Proceed to surgery or consider Will further testing Gection . . . C
alternative strategies: deferral Traditional Subjective Assessment of MET
: ; impact decision- maklng/
of surgery, noninvasive »
treatment, or palliation perioperative care!
orp

’z

American
Heart
Association.



METS STUDY

THE LANCET

Multicenter Study > Lancet. 2018 Jun 30;391(10140):2631-2640.
doi: 10.1016/S0140-6736(18)31131-0.

Assessment of functional capacity before major non-
cardiac surgery: an international, prospective cohort
study

Duminda N Wijeysundera 1, Rupert M Pearse 2, Mark A Shulman 2, Tom E F Abbott 2,
Elizabeth Torres #, Althea Ambosta 4, Bernard L Croal 2, John T Granton &, Kevin E Thorpe 7,
Michael P W Grocott 8, Catherine Farrington 2, Paul S Myles 2, Brian H Cuthbertson 2;

METS study investigators

Collaborators, Affiliations + expand
PMID: 30070222 DOI: 10.1016/S0140-6736(18)31131-0

Duke Activity Status Index questionnaire to determine functional

capacity!!!
Activity
Can you...
1. Take care of yourself, that is, eating, dressing, bathing or using the toilet?
2. Walk indoars, such as arcund your house?
3. Walk a block or 2 on level ground?
4. Climb a flight of stairs or walk up a hill?
5. Run a short distance?
6. Do light wark around the house like dusting or washing dishes?
7. Do moderate work arcund the house like vacuuming, sweeping floors, or
carrying in groceries?
8. Do heavy work around the house like scrubbing flocrs, or lifting or moving
heavy furniture?
9. Do yardwork like raking leaves, weeding or pushing a power mower?
10. Have sexual relations?
11. Participate in moderate recreational activities like gelf, bowling, dancing,
doubles tennis, cr throwing a baseball or foctball?
12. Participate in strenuous sports like swimming, singles tennis, football, basketball

or skiing?

= Total DASI score:
= METs [{DASI score x 0.43) + 9.6] / 3.5:

Weigh

2.75
1.75
2.75
5.50
3.00
2.70

3.50

8.00

4,50
5.25

6.00

7.50

The higher the DASI score, the more physically active the patient is. Patients who can achieve
<4 METs have peor functicnal capacity, 4 to 10 METs suggest moderate functional capacity, and

>10 METs suggest excellent functicnal capacity. The DASI questiocnnaire is not designed to

assess very high levels of physical activity. The maximum DASI score is 58.2, which would be
the eqguivalent of 9.8% METs.



Elevated RISK Score + RISK Modifiers Presel

Determine if further TESTING will impact care?

| Imdridgerneriy, as appilcapie | \&uy

(Section 4.1)

(Section 7)

l

ected new/worse

Poor or unknown functional capacity ventricular/gyifunction
Proceed to surger 4—-— (DASI <34, METs <4) SR a
gy m (2a) (Sections 4.2, 6.4.1, and 6.4.3)
Consider GDMT initiation for long-term
YES cardiovascular risk reduction and disease
management, as applicable
Proceed to surgery or consider (Gection 7)

Will further testing

m impact decision-making/
perioperative care?

alternative strategies: deferral
of surgery, noninvasive
treatment, or palliation

Proceed to sigery or consider

alternative stflategies: deferral | Will further testing

impact decision-making/
perioperative care?

YES

Preoperative biomarker risk assessment:

Aiiierion NEW RECOMMENDATION BNP/NT-proBNP  Consider troponin

(2a) (2b)

Heart
Association.

<



BIOMARKERS

BNP or NT-proBNP

| COR | RECOMMENDATIONS

In patients with known CVD, or age 265 years, or age 245 years with symptoms

2a suggestive of CVD undergoing elevated-risk NCS, it is reasonable to measure B-
type natriuretic peptide (BNP) or N-terminal pro—B-type natriuretic peptide (NT-
proBNP) before surgery to supplement evaluation of perioperative risk.

Cardiac Troponin

m RECOMMENDATIONS

In patients with known CVD, or age 265 years, or age 245 years with symptoms
suggestive of CVD undergoing elevated-risk NCS, it may be reasonable to measure
cardiac troponin (cTn) before surgery to supplement evaluation of perioperative
risk.

2b

4 Abbreviations: COR indicates class of recommendation; BNP, B-type natriuretic peptide; cTn, cardiac troponin; CVD, cardiovascular disease;
ﬁ - NCS, noncardiac surgery; and NT-proBNP, N-terminal pro-B-type natriuretic peptide.
American

Heart
Association.




\eay | (1 /2a)
L (Sections 4.2, 6.4.1, and 6.43)

Consider GDMT initiation for long-term
B I O M A R K E R - cardiovascular risk reduction and disease
Proceed to surgery or consider Wil further testing management, as applicable

alternative strategies: deferral "NO ) impact decision-making/ (Section 7)

of surgery, noninvasive ; % 5
A perioperative care?
treatment, or palliation

-

Preoperative biomarker risk assessment:

BNP/NT-proBNP
il

Multidisciplinary team discussion

Proceed to surgery > regarding risks and benefits of
Normal biomarker(s) Abnormal biomarker(s)® additional cardiac evaluation
Pursue cardiac evaluation
Consider e
echocardiography
Low-risk findings Elevated-risk findings’ Defer additional
| cardiac
evaluation
\ 4
Proceed to surgery Consider alternative strategies:
deferral of surgery, noninvasive or :

invasive treatment, or palliation or
proceed to surgery

|
\J

American
Heart
Association.

<



AHA recommendations for PREOP Testing:
12 lead EKG

IF preoperative ECG shows new
Elevated (intermediate, high) risk surgery?

abnormalities*

* Y—I—N

Obtain further evaluation to refine cardiovascular risk l
(Class 2a)

Known CAD, significant arrhythmia,
PAD, cerebrovascular disease,
significant SHD, or symptoms?

*Abnormalities may include:
* ST segment elevation or depression, T wave

inversions Yes No
* Left ventricular hypertrophy 1

* Significant pathologic Q-waves

Obtain ECG Obtain ECG
* Mobitz type Il or higher AV block (Class 2a) (Class 2b)

¢ Bundle branch block
* QT prolongation
e Atrial fibrillation

Abbreviations: CAD indicated coronary artery disease; ECG, electrocardiogram; MACE, major adverse cardiovascular events;

Aiariin i PAD, peripheral artery disease; and SHD, structural heart disease.

Heart
Association.

<



AHA recommendations for PREOP Testing:
Ventricular Function

Right Ventricular Function Left Ventricular Function

* RV dysfunctio!'l associated with adverse New dyspnea, physical exam findings of HF, or
CV outcomes in NCS. suspected new/worsening LV dysfunction?
* Routine preoperative evaluation of RV I
function is not recommended in Yes No
asymptomatic and clinically stable ‘
patients. Known diagnosis of HF?
1_ Yes | No 1
Preoperative Preoperative
assessment of assessment of
LV function is LV function is
reasonable recommended
(Class 2a) (Class 1)

Abbreviations: CV indicates cardiovascular; HF, heart failure; LV, left ventricular; NCS, non-cardiac surgery; and RV indicates right ventricular.

American
Heart
Association.

<



AHA recommendations for PREOP Testing:

Cardiopulmonary and Exercise Testing
STRESS TEST

CPET can provide additional
Low risk for perioperative CV ; Functional capacity 24 METS physiologic data to inform
events (<1% MACE) STk procedute with stable symptoms

perioperative care or guide

| | | optimization in patients with reduced
functional capacity undergoing
elevated risk procedures.

Modality Contraindications*

Elevated risk VT, high grade heart block, hypotension, broncho-

Undergoing o+ perioperative CV :J/Ia\zor::?:glggic constrictive/-spastic disease, recent use of

Poor or unknown
functional status +

elevated risk NCS events (21% - : dipyridamole, aminophylline, or caffeine within 12
| (<4 METS) MACE) | stress imaging Dot
v Exercise stress testing  Inability to exercise
Consider stress test to evaluate for
inducible myocardial ischemia (Class 2b) Dobutamine stress Critical aortic stenosis, hemodynamically significant
echocardiography LVOT obstruction
4 Abbreviations: CPET indicates cardiopulmonary exercise testing; CV, cardiovascular; LVOT, left ventricular outflow tract;

MACE, major adverse cardiovascular events; MET, metabolic equivalent; NCS, non-cardiac surgery; and VT, ventricular tachycardia.

i
ﬁ gt

Association.




AHA recommendations for PREOP Testing:
CCTA (coronary computed tomography angiograph

:!-' Using validated risk tool
Poor or Unknown

@ Functional capacity Adequate >4 METs

<4 METs

\ 4

Consider CCTA
(Class: 2b)




AHA recommendations for PREOP Testing:
Coronary Catheterization

Invasive Coronary Angiography

| COR | RECOMMENDATIONS

In patients undergoing NCS, routine preoperative ICA is not
recommended to improve perioperative outcomes.

Pre-operative ICA remains
indicated for ACS, angina
despite maximal medical
therapy, moderate-severe
ischemia, or obstructive left
main disease

Insufficient data that routine
pre-operative ICA improves
early or long-term post-
operative outcomes

American Abbreviations: ACS indicates acute coronary syndrome; ICA, invasive coronary angiography; and NCS, non-cardiac surgery
Heart
Association.

<



TakeAwaydor CV Risk Assessment

ASubijective assessment of METS can be inaccurate; Consider using
DASIo assess Functional Capacity

Alncorporate Biomarkers (NdroBNPmay be helpful if <200:
associated w/ low risk)

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

ACardiac Risk Modifiers (frailty, stroke, PHAfb, Etd

APostoperative Surveillance with Biomarkers & fyocardiallnjury
after Noncardiacurgery (MINS)



Back to our Clinical Case

67 Mwith h/o DM, CKBstage3, CAD (no PCI), Obesity, HLD, HTN, TUD, €OPD
presents for PSE prior to plannedlRA.

Pt has had Prior Ml 4 years ago. Never had PCI. Is taking ASA, Statin, Lisinopril 20r
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 lasB3/ears d/t DJD. He can ambulate 1 block but
cannot do stairs.

Hb 13, Platelets 230, BUN 20, Cr 2.2, Alboumin 4.0

What do we recommend:
1) TTE

2.) Stress Test

3.) Cardiac Biomarker
4.) LHC
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Perioperative Pulmonary Risk Assess ( i
\ . . \

| \EERR
2-710% of patients will have POSTOP pulmonary complications (PPC)

Atelectasis
Bronchitis, Pneumonia

Respiratory Failure (unplanned-rgubation; 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 Functiaahysiology

AStress Hormones Releasethcrease Catabolism
ASedation and anesthesia INCREASE Upper Airway Collapsibility

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

ADrop in FRC promotes airway closure
ADecrease compliance of Lungs with Anesthesia (compared to awake stat
Alncreased Atelectasis

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

APostoperative Pain can lead to reduction in Vital Capacity




Postop Pulmonary ComplicatiorRisk Factors

Age Surgical SITE
COPD, ASTHMA Duration of Surgery
Functional Statug 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



PPQG;{ ONBSY 9USNER2YSX

Underlying lung disease?... Asthma (?controlled), COPD
ASA classification, emphasizing the functional status
OSA screen (STAANG guestionnaire)

MallampatiScore

Assessment of SpO2

Prior trends in BMPs for baseline Bicarb

Review prior Chest imaging




MallampatiScore

Class 1 Class 2 Class 3 Class 4

Mallampati score. JAMA 2013



ASA classification

Classification Description

ASA 1 Healthy patients

ASA 2 Mild to moderate systemic disease caused by the
surgical condition or by other pathological processes,
and medically well controlled

ASA 3 Severe disease process which limits activity but is not
incapacitating

ASA 4 Severe incapacitating disease process that is a constant
threat to life

ASA 5 Moribund patient not expected to survive 24 hours with
or without an operation

ASA 6 Declared brain-dead patient whose organs are being
removed for donor purposes

A Physical Status Classification System. 27

ASA T
ASA Il

ASA IIT

ASA IV

ASAV

ASA VI

A normal healthy
patient

A patient with
mild systemic
disease

A patient with
severe systemic
disease

A patient with
severe systemic
disease that is a
constant threat to
life

A moribund
patient who is not
expected to
survive without
the operation

A declared
brain-dead patient
whose organs are
being removed for
donor purposes

Healthy, nonsmoking, no or minimal
alcohol use

Mild diseases only without substantive
functional limitations. Examples include
(but not limited to): Current smoker,
social alcohol drinker, pregnancy,
obesity (30 < BMI < 40), well-
controlled DM/HTN, mild lung disease
Substantive functional limitations; one
or more moderate-to-severe diseases.
Examples include (but not limited to):
Poorly controlled DM or HTN, COPD,
morbid obesity (BMI >40), active
hepatitis, alcohol dependence or abuse,
implanted pacemaker, moderate
reduction of ejection fraction, ESRD
undergoing regularly scheduled dialysis,
premature infant PCA < 60 weeks,
history (>3 months) of MI, CVA, TIA,
or CAD/stents.

Examples include (but not limited to):
Recent (< 3 months) MI, CVA, TIA, or
CAD/stents, ongoing cardiac ischemia
or severe valve dysfunction, severe
reduction of ejection fraction, sepsis,
DIC, ARD or ESRD not undergoing
regularly scheduled dialysis

Examples include (but not limited to):
Ruptured abdominal/thoracic aneurysm,
massive trauma, intracranial bleed with
mass effect, ischemic bowel in the face
of significant cardiac pathology or
multiple organ/system dysfunction

Developed By: ASA House of Delegates/Executive Committee

ASA physical status classification system.



Preop Pulmonary Risk Assessment Tools

ARISCAT

ArozullahRespiratory Failure Indedult males)
Gupta Calculator for postop respiratory failure
Gupta Calculator for postop pneumonia

ACS NSQIP surgical risk calculator



Preop Pulmonary Risk Tools



