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Growth in Services
Provided by Cardiologists

2,000 ) )
Noninvasive Procedures

1,600

Units of 1,200 Evaluation and Management
Service/

1,000
Beneficiaries  ggg

Invasive Procedures

1999 2000 2001 2002 2003 2004 2005 2006 2007 2008

Andrus and Welch, Circ Cardiovasc Qual Outcomes. 2012;5:31-36.

Appropriate Use Criteria

ACCF/AHA/ASE/ASNC/HFSA/HRS/SCAI/SCCT/SCMR/STS
2013 Multimodality Appropriate Use Criteria for the Detection
and Risk Assessment of Stable Ischemic Heart Disease

A Report of the American College of Cardiology Foundation Appropriate Use
Criteria Task Force, American Heart Association, American Society of
Echocardiography, American Society of Nuclear Cardiology, Heart Failure Society
of America, Heart Rhythm Society, Society for Cardiovascular Angiography and
Interventions, Society of Cardiovascular Computed Tomography, Society for
Cardiovascular Magnetic Resonance, and Society of Thoracic Surgeons

Multimodality Writing Group for Stable Ischemic Heart Disease
MICHAEL J. WOLK, MD, MACC, CHAIR, STEVEN R. BAILEY, MD, FACC, FSCAL FAHA, JOHN U. DOHERTY, MD, FACC, FAHA,
PAMELA S. DOUGLAS, MD, MACC, FAHA, FASE, ROBERT C. HENDEL, MD, FACC, FAHA, FASNC,
CHRISTOPHER M. KRAMER, MD, FACC, FAHA, JAMES K. MIN, MD, FACC, MANESH R. PATEL, MD, FACC,
LISA ROSENBAUM, MD, LESLEE J. SHAW, PhD, FACC, FASNC, FAHA, RAYMOND F. STAINBACK, MD, FACC, FASE, AND
JOSEPH M. ALLEN, MA

Technical Panel
RALPH G. BRINDIS, MD, MPH, MACC, MODERATOR, * CHRISTOPHER M. KRAMER, MD, FACC, WRITING COMMITTEE
LIAISON, " LESLEE J. SHAW, PhD, FACC, FASNC, FAHA, WRITING COMMITTEE LIAISON, - MANUEL D. CERQUEIRA, MD,
FACC, FASNC,' JERSEY CHEN, MD, FAHA,' LARRY S. DEAN, MD, FACC, FAHA, FSCAL°® REZA FAZEL, MD, FACC,”
W. GREGORY HUNDLEY, MD, FACC,! DIPTI ITCHHAPORIA, MD, FACC,” PAUL KLIGFIELD, MD, FACC, FAHA,"
RICHARD LOCKWOOD, MD,” JOSEPH EDWARD MARINE, MD, FACC,! ROBERT BENJAMIN McCULLY, MD, FACC, FASE,”

Journal of Cardiac Failure Vol. 20 No. 2 2014
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Stress Echo
Appropriate Use

ECG uninterpretable

Symptomatic

Intermediate (10-90%) to
high (>90%) pretest
likelihood**

Asymptomatic

Diamond and Forrester Pre-Test Probability of
CAD by Age, Sex and Symptoms

Age Typical/Definite Angina Atypical/Probable Angina Nonanginal
(years) Sex Pectoris Pectoris Chest Pain
<39 Men Intermediate Intermediate Low

Women Intermediate Very low
40-49 Men High Intermediate Intermediate
Women Intermediate
50-59 Men High Intermediate Intermediate
Women Intermediate Intermediate
>60 Men High Intermediate Intermediate
Women High Intermediate Intermediate

Typical (Definite): 1. Substernal chest pain or discomfort; 2. provoked by
exertion or emotional stress; 3. relieved by rest and/or nitrogylcerin

Atypical (Probable): Chest pain or discomfort that of the

Characteristics for definite or typical angina.

Nonanginal Chest Pain: Chest pain or discomfort that
of the Typical angina characteristics.
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Stress Echo
Appropriate Use

ECG uninterpretable

Sym ptoma’[ic Unable to exercise

Intermediate (10-90%) to
high (>90%) pretest
likelihood**

High risk of CAD event or
Intermediate risk (unable to
exercise or ECG uninterpretable®

Asymptomatic : :
High Coronary Calcium

Score (>100-400 AU)

Ischemic Cascade

Reduced Declinein  Abnormal Symptoms
Perfusion function ECG

I_I_I_I_I_

Occlusion

Sensitivity Specificity
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Prediction of Mortality and Major Cardiac
Events by Exercise Echocardiography in Patients
With Normal Exercise Electrocardiographic Testing

Alberto Bouzas-Mosquera, MD,* Jests Peteiro, MD, PHD,* Nemesio Alvarez-Garcia, MD,*
Francisco . Broullén, MS,} Victor X. Mosquera, MD,} Lourdes Garcia-Bueno, MD,*
Luis Ferro, MD.* Alfonso Castro-Beiras, MD, PHD*§

* 16.7% of patients who did not develop chest pain or
ischemic ECG changes developed new or worsening
regional wall motion abnormalltles (+ Exercise Echo)

+ Significant prognostic |mpI|cat|ons for predlctlng
Mortality and MACE.

313 patlents died, and 183 patlents had a MACE before any revascularization procedure. The 5-year mortality

and MACE rates were 6.4% and 4.2% In patients without Ischemia versus 12.1% and 10.1% In those with Isch-

emia, respectively (p < 0.001). In the mulllvarlmeanalysls AWMSI remained an Independent Dredlclur of mor-

tality (hazard ratio [HR]: 2.73, 95% confidence Intepva

CI: 1.42 to 9.07, p = 0.007). The addition of the El

iy wta el J Am Coll Cardlol 2009 53 1981 90
(p = 0.005) and MACE (p = 0.009).

Conclusions The use of EE provides significant prognostic information for predicting mortallty and MACE In patients with in-
terpretable ECG and normal exercise ECG testing. | (J Am Coll Cardiol 2009;53:1981-90)© 2009 by the

College of F

Characteristics and Outcomes of Patients With
Abnormal Stress Echocardiograms and
Angiographically Mild Coronary Artery Disease <50%
Stenosis or Normal Coronary Arteries

Aaron M. From, MD, Garvan Kane, MD, PhD), Charles Bruce, MD, Patrxca A, Pellkia, MD,
t, M§, and Robert B. McCully, MD, Rochoter, Mmneota

Background: Abnormal cardac stress imaging findings are not always associated with anglographically sig-
nificant coronary artery disease. The outcomes of patents with such false-positive findings have not been ex-
tensively examined. The aim of this retrospactive study was b describe the characteristics and outcomes of
patients with abnormal stress echocardiographic findings who had fase-positive results compared with those
who had true-positive results.

Methods: Of 1,477 consecutive patients (meanage, 66 = 12years; 61% men) with abnormal stress echocardio-
graphic findings who underwent coronary artenography within 30 days, death from any cause was asosrtained.

Results: At coronary arteriography, 997 patients (67 5%) had true-positive resuits, defined by the presence of
angiograph cally significant coronary artery disease (=50% stenoses), and 480 (32.5%) had false-positive re-
suits, dafined by <50% stenoses or normal coronary artenes. Of the subgroup of patients with markedly ab-
normd stress echocardiographic findings (n = 605), 28% had <50% stenoses or normal coronary arteries.
During an average follow-up perod 0f2.4 = 1.0 years, there were 140 deaths. The adjusted likelihood of sub-
sequent death for patients with <50% stenoses compared to patents with =50% stenoses after abnormal
stress echocardography was 1.05 (95% confidence interval, 0.86-1.31; P = .62).

Conclusions: Asizableproportion ofpatiens witl ] Am SocC Echocardlogr 2010;23: 207 14
for coronary anglography have false-positive it e e emsemmmesnss ==

were similar 1o those of patients wilintriS-positive results. mm-:gmum::mm.ne-oos-

tive resuits o 2%

wcal follow-ub. (J Soc Echocardiogr 2010,23207-14
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Abnormal Stress Echo

Dobutamine Exercise

<50% stenoses
(‘fals! sitive’

Surviving
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From et al. J Am Soc Echocardiogr 2010;23:207-14

It is Not Always about the

Anatomy.
But it is Always about the

Physiology.




Case

* 73 year old male

* No antecedent CV disease
history. Asymptomatic

* Reduced functional capacity
due to orthopedic limitations

° Hypertension, diabetes

* Pre-operative cardiac risk
stratification prior to an
orthopedic procedure

e T T Py
Clinical Risk Factors
Ischemic Heart Disease, Cerebral Vascular Disease, Compensated or prior

May be appropriate
Appropriate

Poor or Unknown - Vascular surgery
Functional Capacity - > lclinical risk factor

<
(<4 METS) - Kidney Transplant
- Liver Transplant

RICHARD LOCKWOOD, MD,” JOSEPH EDWARD MARINE, MD, FACC," ROBERT BENJAMIN McCULLY, MD, FACC, FASE,"

Journal of Cardiac Failure Vol. 20 No. 2 2014
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2014 ACC/AHA Guideline on Perioperative Cardiovascular Evaluation

and Management of Patients Undergoing Noncardiac Surgery
Yy

Estimated perioperative risk of MACE
based on combined clinical/surgical risk
(Step 3)

No further
testin
(Class lla)

Excellent
(>10 METs)

Low risk (<1%) Elevated risk ‘Moderate or greater Proceed 1o
(Step 4) (Step 5) (24 METs) functional surgery
capacity
Moderate/Good
(24-10 METs)

No further
No or MI"E
unknown (Class lib)

Proceed to 'oor OR unknown
surgery functional capacity
(<4 METSs) Pharmacologic
Will further testing ml%acl S stress testing
decision making O! (Class lia)
perioperative care?
(Step 6)

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

(Step 7)

' NS MR AR RO Shs NP 5 e 6
| VP |
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Objectives

. Stress Modalities

. Interpretation

. Test Characteristics:

Diagnosis
. Prognostic Value
. Safety

. Other Uses

. Appropriate Use

4/4/2017
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Stress Echocardiography
Modalities

Exercise

* Treadmill Pharmacologic

* Bicycle » Dobutamine /
-iup_lns Atropine Other
-Upright * Vasodilator * Handgrip

-Dipyradamole * Pacing
-Adenosine

Stress Echocardiography
Treadmill

* Most common is multistage Bruce protocol

* Modified Bruce and Naughton protocols are lower
intensity exercise protocols used in those with limited
exercise capacity

» Cornell protocol provides a more gradual increase in
speed and incline compared to the Bruce protocol

12
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Stress Echocardiography
Bicycle

°* The cycles are calibrated in
kiloponds or Watts which can then
be converted to metabolic
equivalents (METS).

° It may allow image acquisition
during exercise... Doppler
information.

Treadmill Versus Supine Bicycle

Hemodynamic Effects | Upright

Heart Rate >

End-diastolic Volume

Mean Arterial Pressure
Wall Stress
Myocardial Oxygen Demand

Filling Pressures

13
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Exercise Stress Echocardiography
Indications To Stop

Absolute

ST elevation 21 mm in leads
without Q waves

Ventricular tachycardia
Decrease in systolic blood
pressure > 10 mm Hg from
baseline with other signs of
ischemia

Moderate to severe angina
Nervous system symptoms
Signs of poor perfusion
(cyanosis, pallor)

Technical difficulties with ECG
or blood pressure monitoring
Patient’s desire to stop

Relative

Arrhythmias other than ventricular
tachycardia

ST or QRS changes including horizontal
or downsloping ST depression >2 mm
Development of bundle branch block or
intraventricular conduction delay that
cannot be distinguished from ventricular
tachycardia

Increasing chest pain

Decrease in systolic blood pressure > 10
mm Hg from baseline without other
signs of ischemia

Fatigue, shortness of breath, wheezing,
leg cramps, claudication

Hypertensive response (> 250 mm Hg
systolic and/or > 115 mm Hg diastolic)

Stress Echocardiography
Pharmacologic
Inotropic / Dobutamine

* Dobutamine acts directly on B-1 adrenergic

receptors —»

(4x in normal subjects and < 2x in those with

DCM)

* As dobutamine dose increases there is a
greater B-2 response resulting in peripheral
vasodilation which may lead to a

* Compared with exercise LV volumes and

wall stress increase

with dobutamine.

14
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Stress Echocardiography

Pharmacologic
Vasodilators

* Dipyridamole, adenosine, regadenoson
* Small decrease in BP and increase in HR

* If obstructive epicardial disease or
microcirculatory dysfunction

Y

Heterogeneity of coronary blood flow between
areas subtended by stenosis Vs. normal
coronary arteries.

Segmental Analysis of Left
Ventricular Walls

Two chamber

Four chamber

Four chamber

15
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Arterial Distribution

M rcA or cx
E3 LAD or cx
E= RcAorLAD

Lang RM et al. J Am Soc Echocardiogr 2015;28:1-39

Stress Echocardiography

Interpretation

Change in LV Ejection Fraction

* Increase EF: Normal (global contractile reserve in patients with no
resting dysfunction is defined by > 5% increase in LVEF)

°* No change or decrease: Abnormal

Change in LV end-systolic size /volume

* Decrease: Normal (Flow reserve is defined by > 20% increase in
forward stroke volume)

* No change or increase: Abnormal (**supine bike)

Regional LV _Function Evaluation

* Wall'thickening, Wall'motion Score Index

16



4/4/2017

Segmental Wall Motion
Scoring

1 = Normal or hyperdynamic: (systolic
increase in thickness >50%)

2 = Hypokinetic: delay in the velocity or
onset of contraction (<30-40% systolic
Increase in thickness)

3 = Akinesis or minimal thickening: <10%
4 = Dyskinetic: Systolic outward motion of
the segment

Wall Motion Score Index

Wall Motion

Wall Motion Score Index = 1.0
Anterior

N CPN)
o S

Mid Ventricle Bl Hypokinesis
osterior B Akinesis
Dyskinesis

B Not seen

17



Interpretation Of Wall Motion

Normokinetic Normal-hyperkinetic Normal

Wall Motion abnormality
(segment worsens function)

Akinetic / Dyskinetic
(segment worsens function)

Fixed / No Change in
Function

Normokinetic Ischemic Response

Hypokinetic Ischemic Response

Resting Dysfunction Infarct / Necrotic

Slow Sustained

Resting Dysfunction Improvement

Stunning or Cardiomyopathy

Resting Dysfunction Biphasic Response Hibernating

Akinetic Dyskinetic Passive / Mechanical

Cause of Wall Motion
Abnormalities

Wall Motion Abnormalities at Rest

* Ischemic heart disease

-Infarction

-Stunned / Hibernating
*Conduction

-Pacing

-LBBB
*Cardiomyopathy
*Myocarditis
*Right ventricular volume / pressure
overload

4/4/2017
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Stunned Myocardium

Blood Flow
‘————-
i .
¢ \entricular
Function

Function

4/4/2017
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Cause of Wall Motion
Abnormalities

Wall Motion Abnormalities at Rest

* Ischemic heart disease
-Infarction
-Stunned / Hibernating
*Conduction
-Pacing
-LBBB
*Cardiomyopathy
*Myocarditis
*Right ventricular volume / pressure
overload

Wall Motion Abnormality
Conduction

20
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Arterial Distribution

2
"
v O © O
Bl rca [ RcAorcx ( ||I||| =

CJiap B3 Laporcx
Elcx ErcaorLap

Lang RM et al. J Am Soc Echocardiogr 2015;28:1-39

Wall Motion Abnormality
Conduction

21
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Cause of Wall Motion
Abnormalities

Wall Motion Abwailrvittion /
at Rest |
 |schemic heart I§chentia with
JInfarction = obstructive epicardial
-Stunned / Hibe(Ag ’-L

°*Conduction | * Ischemiain the absence
-Pacing of epicardial obstruction
-LBBB -hypertensive response

*Cardiomyopathy -microvascular disease
*Myocarditis * Cardiomyopathy

*Right ventricufafRatesrelated LBBB
pressure overlcaRulmonary

Wall Motion Abnormality
Diameter Stenosis

< 85% narrow rest > 50% narrowing stress
- collaterals
- level of exertion/stress

o ig* - =wall thickness -
~

22
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Transmural Extent of Infarct
Thickness and Systolic Thickening

p<0.001

(@]

Systolic Thickening (%)
3 5 5

1-20 21-40 41-60 61-80 81-100
Infarct Thickness (%)

Lieberman et al. Circulation 1981;63;739-46

N
o

Quantitative Evaluation of Left

Ventricular Function
Chordal Center Line Analysis (Centroids)

23
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Dyskinesis

[ ]=Infarct
] = Tethered
. [ =Normal

—

Tethering

N

24



Translation and Rotation

g o
\CSiplifesle)

Test Characteristics:
Diagnosis - CAD

[ Exercise Echo
Bl Dobutamine Echo

84 30 86 82 84 [ spect
74

Sensitivity Specificity

Schuijf Eur J Nucl Med Mol Imaging 2006;33:93

4/4/2017
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Impact of Pretest Probability

100 Patients
Pre test Likelihood

10% \

CAD + . sensitivity = 90% CAD -

/ 10 pts \Specificity:SO% —/ 90 pts \

false - True + false + True -
1 pts 9 pts 18 pts 72 pts

27 + tests:
33% positive predictive value

Impact of Pretest Probability

100 Patients
Pre test Likelihood

40% \

CAD + . sensitivity = 90% CAD -

/ 40 ptS \Specificity:SO% 7 60 pts \

false - True + false + True -
4 pts 36 pts 12 pts 48 pts

48 + tests:
75% positive predictive value

4/4/2017

26



4/4/2017

Test Characteristic:
Diagnostic Criteria

1 Segment, > 1 Segment, LV dilation

_ificity

Test Characteristics
Exercise Echo vs SPECT TI

B Ex Echo
B SPECT TI

58

61

86

86

94 94

88

1 vessel

2 vessels

Sensitivity

3 vessels

Specificity

Quinones et al: Circ, 1992
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Stress Echocardiography

Risk of adverse event
Prognosis

Detection/Exclusion CAD
Diagnosis

Normal SECHO

Physical or Pharmacologic

Very Low Risk

* < 1% per year risk of Ml,
cardiac death or late
revascularization

Low Risk
* 1-3% per year risk of Ml,
cardiac death or late
revascularization
-submaximal stress (men <7
METS, women <5 METS)
-LVEF <40%

Mertz et al. J Am Coll Cardiol 2007;49:227-37
Sicari et al. European Heart Journal (2009) 30, 278-289

28
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Safety of Stress Echocardiography Supervised by
Registered Nurses: Results of a 2-Year Audit of
15,404 Patients

Garvan C. Kane, MD, PhD, Mary ]. Hepinstall, RN, Glenda M. Kidd, RN,

Overall Complication Rate g (0.09%) 47 (0.7%) <0.001 55 (0.36%)
Arrhythmia Requiring Rx 4(0.05%) 39 (0.58%) <0.001 43 (0.28%)
SVT/AF 4(0.05%) 33 (0.49%) <0.001 37 (0.24%)

VT /VF 0 6 (0.09%) <0.005 6 (0.04%)

Markedly +/Prolonged CP ;5000 50,07 0.56 8 (0.05%)
requiring hospitalization
Symptomatic hypotension

- M 1 (0.01% .04% 44 4 (0.03%
requiring hospitalization (0.01%) 3 (0.04%) 0 (0.03%)

Transfer to Hospital 5(0.06%) 21 (0.31%) 0.0005 26 (0.17)
Cardiac Rupture or Death 0 0 0

comparaie Wil Previousty reporied Siudies evaiuaung uie Saiely 01 SUess ecriocaraiograpily Ssupervisea oy
physicians.

Stress Echocardiography

Diastolic Stress Test

29



Diastolic Stress Echocardiography: A Novel

Noninvasive Diagnostic Test for Diastolic

Dysfunction Using Supine Bicycle Exercise
Doppler Echocardiography

Jong \\<Jn Ha, MD, PhD, I.u_ K. Oh, MD, l’uru_m AL Pellikka, MD, Steve R. Ommen, MD,

mes B. Seward, MD, and

A, Jamil Tajik, MD, Rou’}\m!. Minnesota

Left ventricular filling pressures can be estimated
reliably by combining mitral inflow early diastolic
velocity (E) and annulus velocity (E'). An increased
E/E' ratio reflects el ed filling pressures and may
be useful in as
filling pressures for p:

‘he purpose of tf

cardiography for as g left ventricular diastolic
re during exer: \{i:ml inflow and septs
lus velocities were measured at rest 3
s

in E/E’ during exercise (group 1A) and 9 did (group
IB). For group 2, did not increase dm ing
3 /E', there

erence in Lh.ll‘u‘(_‘\ of' mu(rll

inflow indices (E, A, ration time) between
groups. Although the percentage of dyspnea as a

for the’ groups, € e duration .-I!,lllfu.dl'l(h
shorter for groups 1B (7.2 £ 2.5 minutes) and 2 (7.1
+ 3.3 minutes) than in group 1A (10.4 = 3.7 minures
P =_.0129), Diastolic stress echocardiography using

ble for demon-

‘Lj;lrl;;m;:; in| J Am Soc EChocardlogr 2005 18:63-8 sure) with exer-

years) referred

None had echocardiographic or electr seardio-
graphic evidence of myocardial ischemia with exer-
cise, Patients were classifie cording to E/E’ ratio
at rest: 26 had ! = 10 at rest (group 1) and 19 had
E/E' > 10 (group 2). For group 1, 17 had no increase

w5t the hemody-
namic 1_|||)~\Ll.ll|| nces of exercise-induced increase in
diastolic filling pressure c: > de: trated non-
i rdiography.

(] Am Soc Echoc: 1|d]<3L,r 2005:18:63-8.)

4/4/2017
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Case

°55 year old male
°*No known CAD

*Hypertension & exertional
dyspnea

Stress Echo
=

4/4/2017
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Diastolic Stress Test
Pre Post

Ele’= | ¢

| \
\ ‘\‘ 1A 1 S
b O e N
oo W W) w lovi‘

°*67 year old male
°No known CAD
°Diabetes and hypertension

°*Complains of dyspnea on
exertion (NYHA 11)

32
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Stress Echo

33
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Important Observations From
the Initial Studies

I o
"} 'f T \
Recovery | Recovery | Recovery
2min 5 min 10 min

18 28 27 18

Ha et al J Am Soc Echocardiol 2005;18:63-8

Important Observations
From the Initial Studies

Those with increased filling
pressure at baseline will further
Increase filling pressure with
exercise

Therefore, those who benefit most
from diastolic stress testing are
those with normal resting LVFP but
abnormal relaxation (grade I)

34



Exercise-limiting Dyspnea

Courtesy Rob McCully

Ischemia 27%
Pulmonary HTN 22%
Elevated LVFP 34%

Any abnormality 54%
Elevated LVFP y Ui

14%
None 46%

Elevated LVFP: ex. E/e’ >13
Pulm HTN: ex. RVSP >50 mm Hg

Reduced Exercise Capacity
Women <5 METs, Men <7 METS

Courtesy Rob McCully

6.3%
Pulm HTN

11.7% Ischemia 32%
Pulmonary HTN 36%
11.7% Elevated LVFP 45%

Elevated L{/FP Any abnormality 75%
19.5%

None 25%
Elevated LVFP: ex. E/e’ >13
Pulm HTN: ex. RVSP >50 mm Hg

4/4/2017
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Treadmill Exercise Echo (2010 —)
Mayo Clinic, Rochester, MN

Baseline Post-exercise

EF, RWMAs, valves Quads for
Color flow EF, LVESV resp, RWMAs

TR Vmax

Grading LV Filling Pressures

Depressed EF / Myocardial Disease and Normal EF
When |Is Diastolic Stress Testing Indicated?

N

E/A<0.8+ E/A <0.8 + E >50 cm/ OR E/A>2
E <50cm/s E/A>08-<2

|

Normal LAP ,
Grade | DD > BBl dde—
2. TR>2.8m/s Grade Il DD

If symptomatic
- Consider CAD
- Proceed to Diastolic Stress Test

36



ASE/EACVI CUIDELINES AND STANDARDS

Recommendations for the Evaluation of Left
Ventricular Diastolic Function by Echocardiography:
An Update from the American Society of
Echocardiography and the European Association
of Cardiovascular Imaging

Diastolic Stress Test
7Interpr7etatiqnf -

Rec
Ventricul®

Average E/e’ > 14 or Septal >15 ‘

or

Lateral e’ < 10 cm/sec
Peak TR velocity > 2.8 m/sec

Normal RV Systolic Pressure
) Post-TM Exercise

56 95% limit

|

<40 40-49 50-59

Rest 95% limit

|

10
Age group (yr) <40 40-49 50-59
RAP 5 mm Hg

Kane et al. 2010 (n=469), Slide courtesy Rob McCully

1. Average (or septal) E/e’ <10
Septal e’ <7 cm/sec I 2. Peak TR velocity < 2.8 m/sec

4/4/2017
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Summary

1. Exertional dyspnea portends a
poor prognosis (> angina).

2. An exercise induced increase
in E/e’ relates to changes in
filling pressure and its finding
has adverse prognostic
significance.

Summary

3. The post exercise E/e’ can be
measured minutes into recovery,
Ideally as soon as the discrete
waves are appreciated.

4. The ideal patient is one with
exertional dyspnea and baseline
grade I diastolic dysfunction.

38



2014 AHA/ACC Guideline for the Management of
Patients With Valvular Heart Disease

A Report of the American College of Cardiology/American Heart Association Task
Force on Practice Guidelines

Developed in Collaboration With the American Association for Thoracic Surgery, American Society of
Echocardiography, Society for Cardiovascular Angiography and Interventions, Society of Cardiovascular
Anesthesiologists, and Society of Thoracic Surgeons

Class lla
Exercise testing is reasonable in selected
patients with asymptomatic severe VHD to
1) confirm the absence of symptoms, or
2) assess the hemodynamic response to
exercise, or
3) determine prognosis.

(Level of Evidence: B)

5 ; . TTaik wW. Sellke, MD, FACC, TANA
David DeMets, PhD ‘Win-Kuang Shen, MD, FACC,FAHA
Robert A. Guyton, MD, FACC§§ William G. Stevenson, MD, FACC, FAHA§$
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Severe Valve Disease
Asymptomatic (Stage C)

LVEF > 50% . G
LVESD < 50mm Aort!c Regurgltatlon
LVEDD < 65mm Aortic Stenosis

Mitral Regurgitation

LVEF > 50% Mitral Stenosis (rheumatic)
Vmax <5m/s

APmean <60mmHg
Normal ETT

AVmax <0.3m/slyr Positive
LVEF >60% Stress Test

LVESD <40mm
Sinus Rhythm
PASP <50mmHg
Successful Repair <95%
Or Mortality >1%
*AC({/AHA not ESC guidelines
Very Severe MVA<lcm? Ty, > 220

Unfavorable morphology,
LA clot, > mild MR
Severe MVA<1.5cm? T,;, > 150
-Sinus rhythm
-Afib with unfavorable morphology,
LA clot, > mild MR

Stress Echo in Valvular Heart Disease

VHD (MR, MS, AR, AS) severity Asymptomatic moderate-severe
not matching with symptoms VHD (MR, MS, AR, AS)

2 2

Symptoms, A blood pressure, exercise tolerance

Valve Ventricle Hemodynamics

A < 4-5% LVEF (lack of CR)
. A< 2% GLS (lack of CR)
B IGABMAG VRS WS 5 a0 oy (lack or FR)
MPG >15-18mmHg in MS AWMSI (ischemia)
. 2 i
>10-13mm? EROA in MR LV dyssynchrony
RV dysfunction (TAPSE < 19mm)

A E/e’ (LV filling pressure)
PH (SPAP > 60mmHg)

Guide decision making and guide
optimal timing for valve intervention
J Am Soc Echocardiogr 2017;30:101-38

Match symptoms with Risk
the cardiac involvement stratification
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Low EF Area Gradient Mismatch

Baseline Doppler
hemodynamics

Class lla

AVR is reasonable in symptomatic patients with low-
flow/low-gradient severe AS with reduced LVEF (stage
D2) with alow-dose dobutamine stress study that shows
an aortic velocity > 4.0 m/s (or mean pressure gradient >
40 mm Hg) with a valve area< 1.0 cm2 at any
dobutamine dose

4 4
True Severe AS Pseudo Severe AS
(D2) lla

Conclusion

Understand the differences and indications
for the various stress modalities.

Know the walls and their coronary supply.

Understand the methods and interpretation of
wall motion.

Viability: stunning versus hibernation.
Understand the test characteristics.
Emerging uses: Valve Disease and SOB.
Appropriate use.
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