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Evolution of Echocardiography

• Diagnostic accuracy 

• Elucidate Pathophysiology

• Predict the Outcome

• Risk stratification 

• Guide Intervention 

Stress Echocardiography

Speckle tracking Echocardiography - Strain

3D Echocardiography



Stress Echocardiography –
Myocardial Contrast Echocardiography

A 70-year-old man with chest pain had normalWMafter exercise SE (diastolic and 
systolic still frames in A and B), but MCE demonstrated an inferior (INF) wall perfusion 
defect (C). Subsequent angiography confirmed a severe eccentric middle right 
coronary artery stenosis (D).

Shah. J Am Soc Echocardiogr 2014

Normal Wall Motion

Perfusion Defect



Stress Echocardiography –
for risk stratification in valvular heart desease

In asymptomatic severe aortic stenosis

Lancellotti et al. Circulation. 2012;126:851-859



Stress Echocardiography –
Predicts outcome in valvular heart disease

Event-free survival in 
valvular heart disease

Bhattacharyya et al. JACC Cardiovasc Imaging 2013



Strain

Biswas M, et al. Echocardiography. 2013 Jan;30(1):88-105. 



GLOBAL LONGITUDINAL SYSTOLIC STRAIN

Blessberger et al. Heart 2010;96:716-722



Normal Range 
of Left Ventricular Strain

Normal   GLS:    19.7%    (95% CI, 20.4% to 18.9%) 

Normal   GCS:    23.3%    (95% CI, 24.6% to 22.1%)

Normal   GRS:    47.3%    (95% CI, 43.6% to 51.0%)

Yingchoncharoen et al. J Am Soc Echocardiogr 2013;26:185-91

A Meta-Analysis



Strain in prEF Heart Failure
pathophysiology insight

Average Longitudinal and 
Circumferential Systolic Strain

Association of Longitudinal Systolic Strain 
And NT-proBNP

Kraigher-Krainer E, et al; PARAMOUNT Investigators. J Am Coll Cardiol. 2014 Feb



Pathophysiology of prEF HF
pathophysiology insight

Shah AM, Solomon SD. Eur Heart J. 2012;33:1716-7. 



GLS in ischemic cardiomyopathy
for prediction of survival

Bertini et al. Circ Cardiovasc Imaging 2012



RV GLS in Pulmonary Hypertension
for prediction of survival

Only groups 1-3-4-5

All groups

Haeck et al. Circ Cardiovasc Imaging. 2012



GLS after STEMI
for risk stratification

LVGLS also provided incremental 
value to traditional parameters for 
assessment of infarct size, including 
wall motion score index and peak 
troponin level, for prediction of LV 
enlargement after STEMI.

Joyce et al. Circ Cardiovasc Imaging. 2014



GLS in Thalassemia major
for early myocardial dysfunction 

Piccione et al. Am J Cardiol 2013



GLS in cancer / chemotherapy
for cardioprotection

Negishi et al. EHJ-Cardiovasc Imaging 2013



Providencia et al. JASE 2013

LA strain in AF
for thromboembolic risk



3D Echo in mitral stenosis
for Diagnostic accuracy

Discrepancy between mitral valve areas measured by 2D planimetry
and 3D TEE echocardiography in patients with mitral stenosis. 

Min SY. Heart 2013 Feb;99(4):253-8. 



Three-dimensional echocardiography for assessment of EROA
Compared to CMR

3D Echo in mitral regurgitation
for Diagnostic accuracy

Shanks et al. Circ Cardiovasc Imaging 2010;3:694-700



3D Echo of the aortic root
for Diagnostic accuracy

Wu et al. J Am Soc Echocardiogr 2014



Wu et al. J Am Soc Echocardiogr 2014

3D Echo of the aortic root
for Diagnostic accuracy



3D Echo of mitral valve
Pathophysiology of FMR

Debonnaire et al. EuroEcho – Imaging 2013



Debonnaire et al. EuroEcho – Imaging 2013

Normal/Control

Mild FMR

Severe FMR

Functional Mitral Regurgitation post inferior STEMI

3D Echo of mitral valve
Pathophysiology of FMR



3D GLS
for risk stratification post STEMI

Abate et al. AJC 2012



3D GLS
for risk stratification post STEMI

Abate et al. AJC 2012



Interventional Echocardiography
in TAVR



Interventional Echocardiography
in TAVR

Kamperidis et al. EHJ-Cardiovasc Imaging 2014



Interventional Echocardiography
in MitraClip



Interventional Echocardiography
in MitraClip



Interventional Echocardiography
in MitraClip



Interventional Echocardiography
in MitraClip



Interventional Echocardiography
in LAA Closure



Echocardiography-Guided CRT

Saba et al. Circ Heart Fail. 2013;6:427-434

Echocardiography-Guided Left Ventricular 
Lead Placement

Results of the Speckle Tracking Assisted 
Resynchronization Therapy for Electrode 

Region Trial (STARTER)



Hand Held Echo

examination to recognize a narrow list of potential diagnoses in specific clinical settings

• LV size / LV systolic function
• LA size / LV hypertrophy 
• Valvular lesions 
• Pericardial disease 
• RV size and function 
• Cardiac filling pressures 

Mjolstad et al. EHJ – Cardiovasc Imaging (2013)



E. Unger et al. Advanced Drug Delivery Reviews (2014) in press

Cavitation for sonothrombolysis of occlusive clot

Future - Therapeutics

Targeted microbubbles have applications as molecular imaging contrast agents 
and also for drug and gene delivery

Radiation force for drug or gene delivery



Future - Fusion

Gorcsan et al. ACC.14 



Future - Fusion

J Am Coll Cardiol. 2014;63(12_S)

FUSION IMAGING OF 
COMPUTED TOMOGRAPHY AND 3D ECHOCARDIOGRAPHY



Conclusion

Otto C. ACC.14

“Echocardiography at the Heart of Cardiology “ Catherine Otto
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