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Stress Echo and Cardiac death

1,0!
"lmm"_
H.h"’m*-*
S 92%
= DET -
©
=
o
&
(@]
O
B
8
P =.0000 71.2%
DET+
7 bl '
0 25 50 75 100 125 150 175 200 225

Follow-up (months)

Sicari et al. JACC 2003



Stress Echo and Extent of Ischemia
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Global chi-square

Ischemia vs. Anatomy
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Prognostic value of stress echocardiography
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Myocardial Ischemia

The direct observation of a developing systolic dysfunction combined
with a post-systolic shortening indicates acute myocardial ischemia.

However, the lack of clinical trials does not allow recommending specific parameters for

differentiating various states of acute and chronic ischemia when baseline data are
not available




School of Athens in the stress echo lab
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Stress echo lab: contractility me too?

Increased
Ee Increased contractility
afterload
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Peak systolic pressure =

cuff sphygmomanometer (r=.92)
Slutsky R et al. Peak systolic blood pressure/end-systolic

volume ratio: assessment at rest and during exercise Am
J Cardiol, 1980 46: 813
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Force = SP/ESVIndex

Suga H, Sagawa K, Shoukas AA.

Load independence of the instantaneous pressure-volume
ratio of the canine left ventricle and effects of epinephrine
and heart rate on the ratio. Circ Res, 1973 Mar;32:314




Contractility in stress echo lab:
simplify for success

Systolic Blood Pressure +1/ End- systolic volume = Contractility
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Time sequence during stress

upsloping

ESP/ESVI
g biphasic
g flat

Critical heart rate HR
BT
Critical heart rate is the =
heart rate beyond which =
ESP/ESVI declines by 5%. :;: el
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STIMULATION FREQUENCY (bpm)

modificato da Mulieri AL In "Heart Metabolism in Failure" RA Howarl Ed 1997
The role of myocardial force-frequency relation in left ventricuiar function and progression of human heant failure

Mulieri AL in “Heart Metabolism in Failure” RA Howart Ed. 1997



Subepicardial flow :
beyond regional wall motion

Gallagher KP, Ross J Jr et al. Am J Physiol 1084
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e Lower LV volumes for any given pressure increase (Sabbah, Marzilli. Am J Physiol 1981)

* Possible anti-arrhythmic and anti-remodeling effect of subepicardium (Kaul S. Circulation 1995)



Inotropic reserve in the stress echo lab

EXERCISE DOBUTAMINE PACEMAKER
Contractility + + +
Inotropic reserve + + -
Bowditch treppe + + +
User-friendly + ++ +++
Requisites Capability Intravenous line Permanent

to exercise pacemaker
JASE 2003 EHJ 2005 Eur J Heart Failure

2004




Force-Frequency Relationship (negative normal)

HF =80 bmp HF =115 bmp HF =130 bmp HF =140 bmp
ESV =30 ml ESV =25 ml ESV =23 ml ESV =16 ml
SBP =140 mmHg SBP =170 mmHg SBP =190 mmHg SBP =210 mmHg
SBP/ESV = 4.6 SBP/ESV = 6.8 SBP/ESV = 8.2 SBP/ESV =13
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Delta SBP/ESV =13 /4.6 =2.8



Force-Frequency Relationship (negative abnormal)

HF = 60 bmp HF =80 bmp HF =100 bmp HF =120 bmp
ESV =120 ml ESV =100 ml ESV =81 ml ESV =95 ml
SBP =110 mmHg SBP =120 mmHg SBP =130 mmHg SBP =140 mmHg
SBP/ESV =0.9 SBP/ESV =1.2 SBP/ESV = 1.6 SBP/ESV = 1.5
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Delta SBP/ESV=1.5/0.9=1.6



Contractility and Prognosis in Negative Stress Testing
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Bombardini T et al. Int J Cardiol, 2007



Postoperative LV gjection fraction (%)
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Chronic Mitral Insufficiency: the role of
LV function

Predictors of LV dysfunction

* Indexed End-Systolic Volume during exercise
> 25 ml/m?2
e Ejection Fraction <68%

y=72.3-0.8x _ _
r=-0.74 e Increment of EF <4% during exercise
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Leung DY et al JACC 1996



A EF on follow up

Exercise Echocardiography predicts LV
dysfunction in asymptomatic AR

AEF=1(0.27) CR-352 AEF=081CR+348
r=0.356 r=0.71
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Probability of Survival in Low Flow/Low Gradient
Aortic Stenosis Patients Without CR on DSE
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Coronary flow reserve improves after aortic
valve replacement for aortic stenosis

CFR
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Heart Valve Disease and CFR

Pre-AVR 6 months post-AVR
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120 mg in 1' (up to 240 mg in 2)
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Negative stress: Wolf in Sheep clothes?

RISK Not-so-low Very low

Dose/Load Submaximal Maximal

] Cortigiani, JACC 2006
Diabetes + -
Therapy + - Sicari, Circulation 2004
Mitral Insufficiency + - Pierard, NEJM 2005
Ultrasound Lung Comets + - Agricola, JASE 2006
Coro Flow Reserve <2 >2 Rigo, AHJ 2006
Force-Frequency Relationship Flat-Biphasic Steep Bombardini, EHJ 2005
Death/year >3% <1%




Negative stress echo and normal CFR:
“A whiter shade of pale”

Clinical
presentation

Negative
stress echo
(low risk)

Time
from test

>1 year

<6 months

Antianginal Baseline CFR
Therapy Function
+ abnormal abnormal
normal normal

Picano E and Sicari R. Eur J Echocard; 2004




