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What's the goal of preop eval?

= Is patient in best possible shape?
= Can the patient be made better?

= Risk assessment?
= Who should not have surgery?




i Periop CV Eval 2008

= Who should not undergo elective
surgery?
= Unstable angina
= Symptomatic dysrhythmias
= Decompensated CHF

i What will kill the patient?

= Triple vessel CAD
= Left main CAD
= Aortic stenosis




i Periop CV Eval 2008

= Falling periop event rates make
aggressive workup less rewarding

= What's it worth to reduce complications
50%...
= From 10% to 5%? (NNT = 20)
= From 2% to 1%? (NNT = 100)

i Improvements multifactorial?

= Better preop selection?
= Stress tests

= Better preop management?
= HTN control
= Statins
= ACE-inhibitors
= PTCA, stents / CABG




i Improvements multifactorial?

= Better intraop management?
= Endovascular
= Robotics
= Minimally invasive

= Better postop management?
= Intensivist care

Better surgical management
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i Periop CV Eval 2008

= Problems with aggressive preop testing
= $$
= OR inefficiency
= Fear

= Complications (eg stroke from cardiac
cath)

= Delay needed surgery
= Hip fracture
= Acute limb ischemia
= Symptomatic AAA

Current practice /
* recommendations

Some evidence-based
Some personal




What will kill the patient?

» Triple vessel CAD
e Left main CAD
e Aortic stenosis

i Goal of preop cardiac testing

= Rule out 3 vessel CAD
= Revascularize if found
= In appropriate patients

= Perioperative cardiac protection in
others




Goal = ldentify 3 vessel CAD
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Aortic Stenosis: An Underestimated Risk Factor for
Perioperative Complications in Patients

Undergoing Noncardiac Surgery

Miklos D. Kertai, MD, Manolis Bountioukos, MD, Eric Boersma, PhD, Jeroen ]. Bax, MD,
[an R. Thomson, MD, Fabiola Sozzi, MD), Jan Klein, MD), Jos R.T.C. Roelandt, MD,
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Who “needs” a stress test?

* Cardiology consultation?
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= s/p CVA, MI, CHF, IDDM
= Gangrenous toes
= Fem-distal bypass proposed

Does she need a stress test?

i John B

= 75 yo WM for iliac angioplasty
= Cath, stented RCA s/p MI 2 years ago
= No symptoms since
= Medical Rx
= ACE-I
= Beta blocker
= Statin
= Aspirin

Does he need a stress test?
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* | will argue

Laura C maybe needs a stress
test (or maybe straight to cardiac
cath)

John B does not

“Bedside” Risk Factors

Derivation and Prospective Validation of a Simple Index for
Prediction of Cardiac Risk of Major Noncardiac Surgery
Thomas H. Lee, MD. SM; Edward R. Marcantonio, MD. SM; Carol M. Mangione, MD, SM:
Eric J. Thomas, MD, SM: Carisi A. Polanczyk, MD; E. Francis Cook., ScD: David J. Sugarbaker, MD;

Magruder C. Donaldson, MD: Robert Poss, MD: Kalon K.L. Ho, MD. SM: Lynn E. Ludwig, MS, RN:
Alex Pedan, PhD: Lee Goldman, MD, MPH

Lee TH et al Circulation 1999
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“Bedside” Risk Factors

= High risk surgery

= h/0 ischemic heart disease
= h/0 CHF

= h/0 CVA

= Insulin RX

= Creatinine > 2.0 mg/dL

Lee TH et al Circulation 1999
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By definition, patients undergoing AAA, thoracic, and
abdominal procedures were excluded from class I.

Risk class predicts cardiovascular morbidity

E1 m2 03 D4 Class 1: 0O risk
Class 2: 1 risks

— ] Class 3: 2 risks

Class 4: >3 risks

LYY Other vascular Tharacic Abdominal Orthopedic Other
Procedure Type
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Tll want to run a few tests on you, just to cover my ass.”

ORIGINAL
RECEN~
IN THE SUPERIOR COURT OF THE STATE amw;:;m‘
FOR RING COUNTY

STATE OF MASHINGTON,

Plaineire,

va.

MARY EAY LE TOURNEAU,

Defendant,

TRANSCRIFT OF FROCEEDINGS
A SENTENCING HEARING
BEFORE THE WONORABLE LINDA LAU

Hovembar 14, 1997

Te All Counsal/Parties:

This is to inform you that tho original verbatis report of
procecdinge held on the above date(s) for the above-referenced
matter was teday filad with the Superior court of King County for
tranemittal to Divieion I of the Court of Appeals.

Cated this &tk day of July, ]
’(\ume; Vidtra for X

ACE Reporting Serviess, Tnc.
-appravad tranacriber
Third Avenue, Suite 510

» WA 98101

James Lobsenz, Esq., attorney for the defendant
The King County Prosecuteris Office, ateorrsy for
ntife

B 1
The Clerk of the King County Superior Court

ACE Raparting Sarvices, Inc. - (206) 467-6188
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Isolated abnormal ECG?

Preoperative Electrocardiogram Abnormalities Do Not Predict
Postoperative Cardiac Complications in Geriatric
Surgical Patients

Linda L. Lin, MD, Samir Dzankic, MD, and Jacqueline M. Leung, MD, MPH

* “Abnormalities on preoperative ECGs are
common but are of limited value in predicting
postoperative cardiac complications in older
patients undergoing noncardiac surgery.”

Does stress testing add more
* iInformation?
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:_L Preop stress testin

= Dobutamine echo
becoming
standard test

= Function, valves,
ischemic potential

wem, "

1327
INTERVENTIONAL CARDIOLOGY AND SURGERY

A meta-analysis comparing the prognostic accuracy of six
diagnostic tests for predicting perioperative cardiac risk in
patients undergoing major vascular surgery

M D Kertai, E Boersma, J J Bax, M H Heijenbrok-Kal, M G M Hunink, G JL'talien, JR T C Roelandt,
H van Urk, D Poldermans

Heart 2003;89:1327-1334
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Meta-analysis of stress tests
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i Why not stress test everyone?

= False positives:

= $$

= Delay needed surgery
= Frighten patients
= Cath complications

= Stroke

= Peripheral vascular
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:_L What does stress test add?

= L'Italien et al

= ROC curve areas (Prognostic
accuracy)
= 74% by clinical criteria

= 81% by clinical criteria + stress
tests

i 2003 Survey

= Hypothetical vascular surgery
= 439 US anesthesiologists
= More likely to get stress test:
= Women anesthesiologists
= New England anesthesiologists
= More recent graduate
= Expect more EBL
= Expect higher PMI rate

Ellis JE et al (submitted)
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It’s the history!

Once again, history and physical more

important than “specialized” testing

i If Laura C's DSE was normal?

= Doesn’t eliminate risk

= CAD likelihood falls
= ? 80% to 40%°?
= Tests are only 80% sensitive, specific
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= s/p CVA, MI, CHF, IDDM
= Gangrenous toes

= DSE floridly positive
= Lateral, apical, anterior reversibility

= Cath shows 3 vessel disease
= Off pump CABG recommended

+

Preoperative Medical Interventions
2008

= Modern cardiovascular prevention
emphasize chronic stress reduction

= May decrease need for “stress-
reducing” anesthetics

= May improve long-term survival
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i Novel preoperative predictors

= Abnormal endothelial function
= Coronary calcium deposits

= Decreased coronary supply

Risk Stratification for Postoperative Cardiovascular Events
via Noninvasive Assessment of Endothelial Function
A Prospective Study

Noyan Gokee, MD; John F. Keaney, Jr, MD; Liza M. Hunter, ANP; Michael T. Watkins, MD;
James O. Menzoian, MD; Joseph A. Vita, MD

(Circulation. 2002;105:1567-1572.)

= Images of the brachial artery and
pulsed-Doppler flow

= Baseline

= Reactive hyperemia after 5-minute cuff
occlusion of the upper arm
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Endothelial dysfunction

All Events Except Troponin Elevation

TERTILES of FMD

— « =+ = High (=8.1%)
Middle (4.2 — 8.1%)
Low (<4.2%)

|Good endothelium |

| Bad endothelium |

(Circulation. 2002;105:1567-1572.)
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Better medical management

Eur] Vasc Endovasc Surg 28, 343-352 (2004)
doi:10.1016/.ejvs.2004.07.008, available online at http:/ fwww.sciencedirect.com on scieEncE @ DIRECT"®

A Combination of Statins and Beta-blockers is
Independently Associated with a Reduction in the Incidence
of Perioperative Mortality and Nonfatal Myocardial infarction

in Patients Undergoing Abdominal Aortic
Aneurysm Surgery

M.D. Kertai,' E. Boersma,' C.M. Westerhout," J. Klein,? H. van Urk,* J.J. Bax,*
J.A.T.C. Roelandt® and D. Poldermans®*

Departments of 'Cardiology, >Anesthesiology and “Vascular Surgery, Erasmius MC, Rotterdam,
the Netherlands

. M ecialion | Beta-blacker use oniy

- Stafin uss anly | Cambinatian of stasn and beta-biocker L

Event rates in patients with >
3 risk factors
*h/o CAD (+ stress echo)
*h/o CHF
*h/o CVA/TIA
*DM requiring insulin
screatinine >2 mg/dl

%MI + cardiac death
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Yet, many patients
i undertreated

0.7
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blocker

1: Vase Med 2001;6(1):35-41 Related Articles

Secondary prevention of coronary artery disease in patients undergoing
elective surgery for peripheral arterial disease.

Nass CM, Allen JK, Jermyn RM, Fleisher LA.

g " \CE inhibitor prolongs life
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:_L John B

= 75 yo WM for iliac angioplasty
= Cath, stented RCA s/p MI 2 years ago
= No symptoms since
= Medical Rx
= ACE-I
= Beta blocker
= Statin
= Aspirin

Does he need a stress test?

* He doesn’'t need stress test

His medical management
Is already optimal
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:_L Guidelines Goals

= Effective in stratifying cardiac risk
= clinical predictors
= estimate functional capacity

= Reduce unnecessary testing

= Select patients likely to benefit
from preoperative optimization

i Do guidelines offer a better way?

= “| didn’t spend all these years of
training to practice “cookbook”
medicine!”

= Guidelines don’t even agree with each
other

= Do guidelines increase or decrease my
liability?
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AHA/ACC guidelines for AAA?
Baseline Using Post Study
1993-1994 | Guidelines |1997-98

1995-96

Stress tests 88% 47%

Cath 24% 11%

CABG/PTCA [25% 2%

Preop eval $1087 $171

costs/patient

Death 4% 3% 2%

Froehlich JB, J Vasc Surg. 2002

Of course, not all studies
agree...
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Studies that dispute the value of
guidelines

: 1 Chin Anesth. 2002 Mar; 14(2):126-8 Related Articles,

Implementing ACC/AHA guidelines for the preoperative management of patients with coronary artery
disease scheduled for noncardiac surgery: effect on perioperative outcome.

Farid I, Litaker I}, Tetzlaff JE.

Department of General Anesthesiology. The Cleveland Clinic Foundation, OH 44195, TISA

Only 15% (27/180) of the patients with indications for
a stress test had a positive result.

Even fewer patients had any alteration of the
perioperative period.
“The guidelines for stress test may be over-sensitive”

PERSPECTIVE

Cardiac Events in Patients Undergoing Noncardiac Surgery: Shifting
the Paradigm from Noninvasive Risk Stratification to Therapy

Paul A. Grayburn, MD. and L. David Hillis, MD

In short, the paradigm is shifting from
predicting which patient is at high risk for having a perioperative
cardiac event to minimizing the likelihood of such an event with
specific perioperative pharmacologic therapy.
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* Better prophylactic Rx...

Requires less
aggressive
preoperative workup

e NEW ENGLAND
JOURNAL of MEDICINE

ESTARLISHED IN 18132 DECEMEBER 30,2004 VOL. 351 N0 27

Coronary-Artery Revascularization
before Elective Major Vascular Surgery

Edward O. McFalls, M.D., Ph.D., Herbert B. Ward, M.D,, Ph.D., Thomas E. Moritz, M.S., Steven Goldman, M.D.
William C. Krupski, M.D.,* Fred Littooy, M.D., Gordon Pierpont, M.D., Steve Santilli, M.D., Joseph Rapp, M.D
Brack Hattler, M.D., Kendrick Shunk, M.D., Ph.D., Connie Jaenicke, R.N., B.S.N., Lizy Thottapurathu, M.S
Nancy Ellis, M.S., Domenic ). Reda, Ph.D., and William G. Henderson, Ph.D
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CARP Trial

e 18 VA hospitals
* ~6000 patients

screened

* 510 had positive
cardiac cath

* 33% AAA

* 67% fem distal

 Randomized to:
— CABG/PCI vs
— Medical Rx alone

* Good compliance
* Few crossovers

Excellent medical therapy!

Medical Rx |CABG/PCI [P value
Beta 86% 84% 0.45
blockers
Aspirin 70% 77% 0.12
Statins 54% 54% 0.93
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No difference in outcomes!

1 ﬂ-\_{\
H_::—\—\_\\-\_"—\_‘;n—‘ Mo coronary-artery revascularization
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P=0.92
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[4] 1 2 3 4 3 &
Years after Randomization
Me. at Risk
Revasculanzation %6 175 113 65 18 7
Mo revascularizatien 229 172 108 55 17 12

My Recommendations

» Cardiology consultations for

— Major risk factors

— Multiple intermediate risk factors

— Lack of state-of-the-art medical therapy
» Beta blockers
* Statins
* Aspirin
* ACE-inhibitors?

— Suspected aortic stenosis
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My Recommendations

* NO Cardiology consultations for

— Minor risk factors
* HTN, smoking, obesity, physical inactivity
— Isolated ECG changes

Simplified Cardiac Evaluation for Non cardiac Surgery

g | Procesd to surgery with
Step 1: Emergency surgery f medical risk reduction and
perioperative survelllance

Step 2: Active Cardiac Conditions
+ Unstable coronary syndromes (unstable or severs angina, recent MI)

+ Decompensated HF (new onset, NYHA class IV) Postpone surgery
+ Sigmficant arrhythmias (Mobitz I or 3= heart block, SVT or AF with unsil stabilized or
rapid ventricular rate, symptomatic ventricular arrhythmia or comrected

= Severe valvular disease (severs AS or MS)

Step 3: Low risk surgery (risk < 1%)
+ Superficial or Endoscopic Proceed to surzerv
« Cataract or Breast -
*  Ambulatory

Step 4: Functional capacity
Good; = 4 METs (can walk flight of >|| Proceed to surgery
stairs without symptoms)
v No climeal predictors )|| Proceed to surgery
/

Step 5: Clinical Predictors /
+ Ischemic heart diszase
+ Compensated or prior HF
+ Cerebrovascular disease
(stroke, TLA)
+ Diabetes mellims
+  Benal msufficiency

Vascular surgery Proceed to surgery with
HR control or consider
-y mominvasive testing ifit

/| will change management

Consider testing if it
will change management

= 3 climical predictors [~

s Vascular surgery

http://circ.ahajournals.org/cgi/content/abstract/CIRCULATIONAHA.107.185699v1




Algorithm for preop management of antiplatelet therapy

Patients with aspirin
(75-150 mg day™")

Patients with aspirin (76-150 mg day™") +
clopidogrel (75 mg day™")

Y A
Y
Primary Secondary prevention High-risk situations:
prevention after MI, ACS, stent, <6 weeks after MI, PCI, BMS, stroke
stroke, PAD <12 months after DES

High-risk stents*

A

Low-risk
situations**

v v v ¥
Intracranial All Only vital All
neurosurgery surgery surgery —l surgery
Risk of bleeding in
closed space***
A 4 A 4 h ¥ ¢ Y
Stop 7 days Operation under Stop clopidogrel
before operation continuous Maintain
as needed treatment aspirin
Chassot, P-G. et al. Br. J. Anaesth. 2007 99:316-328; doi:10.1093/bja/aem209 British Journal
of Anaesthesia

Journal of the American College of Cardiology
© 2007 by the Amesican College of Cardiology Foundation
Published by Elsevier Inc.

Vol 49, No. 22, 2007
ISSN 0735-1097/07/832.00
doi:10.1016/}jace.2007.02.046

STATE-OF-THE-ART PAPER

Perioperative Management of Patients With Coronary Stents

Emmanouil 5. Brilakis, MD, PHD, FACC," Subhash Banerjee, MD, FACC,*
Peter B. Berger, MD, FACCY

Dallas, Texas; and Danville, Pennsylvania

2.1. Avoid pre-operative coronary revascularization, unless there exists a strong

and proven indi d

Avoid pre-operative coronary stenting [~ 2.2, Pre

P

can be achieved

ve percutaneous coronary revascularization without stents -
Consider balloon angioplasty if surgery needed within 6 weeks and a good result

If surgery needed from 6 weeks to 12 months
8MS [ If bleeding diathesis
2.3. Stent selection [ \ If patient unable or unwilling to receive long-term clopidogrel

DES
Needing surgery after 12 months

For 6 weeks after BMS i on
For 12 months after DES implantation
Continue dual - or at least single - antiplatelet therapy during si

2.4. Delay Surgery

urgery

theral
By { Stop i for as short a period as i y no longer than 7-10 days

Healthcare providers
Patients
‘Surgeons
Anesthesiologists
'\f“ llaboration | Car g

Primary care providers
Surgery at center with primary PCI availability

Education

2.6. Education and collaberation
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“Breakfast of Champions!”

POISE??

This afternoon and
later in the meeting
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