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ACCF/ASE/ACEP/AHA/ASNC/SCAI/SCCT/SC
MR 2008 APPROPRIATENESS CRITERIA FOR
STRESS ECHOCARDIOGRAPHY. 
CIRCULATION. 2008 MAR 3 [EPUB AHEAD OF PRINT]
DOUGLAS PS, KHANDHERIA B, STAINBACK RF, 
WEISSMAN NJ.

 An appropriate imaging study is
one in which the expected
incremental information,
combined with clinical judgment,
exceeds the expected negative
consequences* by a sufficiently
wide margin for a specific
indication that the procedure is
generally considered acceptable
care and a reasonable approach
for the indication.

http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term="Douglas PS"[Author]&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlusDrugs1�
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term="Douglas PS"[Author]&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlusDrugs1�
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term="Douglas PS"[Author]&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlusDrugs1�
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term="Khandheria B"[Author]&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlusDrugs1�
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term="Khandheria B"[Author]&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlusDrugs1�
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term="Khandheria B"[Author]&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlusDrugs1�
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term="Stainback RF"[Author]&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlusDrugs1�
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term="Stainback RF"[Author]&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlusDrugs1�
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term="Stainback RF"[Author]&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlusDrugs1�
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term="Weissman NJ"[Author]&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlusDrugs1�
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term="Weissman NJ"[Author]&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlusDrugs1�
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term="Weissman NJ"[Author]&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlusDrugs1�




APPROPRIATE STRESS IMAGING STUDIES



TASK FORCE 4: TRAINING IN ECHOCARDIOGARPHY
ENDORSED BY THE AMERICAN SOCIETY OF ECHOCARDIOGRAPHY

THOMAS RYAN, WILLIAM ARMSTRONG, BIJOY KHANDHERIA
JACC 2008;51:361-7

 Echocardiography is currently the most 
widely used imaging technique for assessing 
cardiovascular anatomy and function….

 Today, an echocardiography laboratory can 
appropriately be called an ultrasound 
imaging and hemodynamic laboratory….



THE HELICAL HEART- THE CLOCKWISE AND COUNTERCLOCKWISE
SPIRALS



ASSESSING MATURE TECHNOLOGY
JACC 2007. EDITORIAL COMMENT)

 Cardiac Imaging 
there is a shift 
from reports on its 
diagnostic 
accuracy toward 
risk stratification

Cardiac Imaging The growth in cardiac 
imaging

 The growth in cardiac imaging may 
also be related to temporal changes 
in CHD mortality. An analysis of data 
from Framingham Heart Study from 
1950 to 1999 revealed that CHD 
death rates declined by 59%.

 Is it reasonable to infer that CHD 
mortality reductions are partially 
related to greater use of diagnostic 
tests???



ECHOCARDIOGRAPHY

Function
Perfusion
Deformation
Fibrosis ???



STRESS ECHO

 ADVANTAGES

 Cheap
 Availability
 No radiation
 Functional information
 Information for perfusion



QUANTIFYING LV DEFORMATION



SPECKLE (2D) STRAIN



STRAIN-STRAIN RATE: EXAMPLE OF
LONGITUDINAL STRAIN GRAPH (DOPPLER
DERIVED).



STRAIN AND STRAIN-RATE
PARAMETERS



2D-STRAIN, STRAIN RATE

 Non-Doppler 2D strain imaging by echocardiography is a new technique that 
allows rapid and accurate assessment of LV function. It is easily obtained, has a 
low rate of intraobserver and interobserver variability, and correlates well with 
measurements obtained by tissue Doppler–based technique. Given the high 
reproducibility, angle independence, and automated tracking system (which 
allows even inexperienced observers to perform accurate measurements), it is 
likely to become a widespread technique, with many clinical implications.
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QUANTITATIVE DOBUTAMINE STRESS ECHOCARDIOGRAPHY FOR THE
EARLY DETECTION OF CARDIAC ALLOGRAFT VASCULOPATHY IN HEART
TRANSPANT RECIPIENTS
EROGLU E., ET AL. HEART 2007 OCT 4;
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CORONARY FLOW RESERVE



PROXIMAL LAD STENOSIS



Η ΥΠΕΡΗΧΟΚΑΡΔΙΟΓΡΑΦΙΑ ΑΝΤΙΘΕΣΗΣ
ΣΤΗΝ ΕΦΑΡΜΟΓΗ ΤΟΥ STRESS ECHO



CORONARY ARTERIAL TREE AND
MICROVASCULATURE



SAFETY OF STRESS-CONTRAST ECHO
AGGELI C. ET AL. HEART 2008 MAY

Safety and diagnostic accuracy of stress-contrast 
echocardiography in octogenarians. 
Aggeli C., Giannopoulos G., Roussakis G., et al. ECS 2008 





Myocardial Contrast Echocardiography
for the Detection of Coronary Artery Stenosis  (J Am Coll Cardiol 2006;47:141–5)



THE DIAGNOSTIC VALUE OF ADENOSINE STRESS-CONTRAST
ECHOCARDIOGRAPHY FOR DIAGNOSIS OF CORONARY ARTERY DISEASE IN
HYPERTENSIVE PATIENTS - COMPARISON TO TL-201 SINGLE-PHOTON
EMISSION COMPUTED TOMOGRAPHY

C. AGGELI, ET AL. AM J HYPERT 2007 















CONTRAST ECHOCARDIOGRAPHY





RESULTS OF DOBUTAMINE STRESS
ECHOCARDIOGRAPHY OF ALL PATIENTS DURING
NEGATIVE AND CONTRAST-ENHANCED DSE IN
COMPARISON WITH THE FRACTIONAL FLOW
RESERVE (FFR)MEASUREMENT



THE TRANSITION OF 2D TO 3D 
IMAGING



REAL-TIME 3-DIMENSIONAL CONTRAST STRESS
ECHOCARDIOGRAPHY: A BRIDGE TOO FAR?
KRENNING B., ET AL. JASE 2007

 Benefits of real-time 3dimensional 
echocardiogarphy

 Rapid image acquisition
 Less operator dependent
 Reproducible views for analysis
 Unlimited number of cross sections
 Absent left ventricular foreshortening





Real-time three-dimensional 
dobutamine stress 

echocardiography in detection 
of myocardial ischemia -
validation with coronary 

angiography

Aggeli C, et al.Heart 2007





 Sensitivity Specificity PPV NPV Accuracy kappa 
2D echo 78% 92% 95% 82% 85% 0.748 LAD 

3D echo 85% 90% 88% 87% 88% 0.749 

2D echo 75% 90% 79% 86% 86% 0.646 RCA 

3D echo 80% 86% 76% 89% 84% 0.654 

2D echo 65% 96% 85% 86% 86% 0.638 LCX 

3D echo 65% 92% 79% 86% 84% 0.600 

LAD: left anterior descending artery, LCX: left circumflex artery, NPV: negative predictive value, 
PPV: positive predictive value, RCA: right coronary artery 
 

Diagnostic parameters of 2- and 3-dimensional dobutamistress echocardiography for
the detection of coronary artery disease ne a (>50% stenoses were deemed as
significant). In all cases, the differences between the two modalities were not
statistically significant



REAL TIME 3D VISULALIZATION OF
MYOCARDIAL PERFUSION







 The history of cardiovascular ultrasound is a history 
filled with innovation. Three dimensional imaging is 
one of these innovations. I suspect that in a few years, 
it will be a routine part of our ultrasound evaluation of 
the heart. 
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AT THE END OF THE ROAD…

Real-time 3D stress 
echocardiography without 
any doubt will be the 
fastest and probably 
sometime the best way to 
do a stress echo.
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