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MTEE

Matrix array TEE Probe: 2007

Sugeng L, Shernan SK, Salgo IS, Weinert L, Shook D, Raman J, 

Jeevanandam V, DuPont F, Settlemier S, Savord B, Fox J, Mor-Avi V, 

Lang RM. J Am Coll Cardiol 2008 August 5;52(6):446-449.
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3D = OR
3D images correlate directly with intra-op findings!



Case 1: Degenerative Mitral Valve Disease 

and Severe Mitral Regurgitation 
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Case 1: Degenerative Mitral Valve Disease 

and Severe Mitral Regurgitation 



Case 2: Elevated gradient across a 

bioprosthetic mitral valve of  12 mmHg



53 yo man with a Type B dissection of  the descending thoracic aorta
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3D Rendering
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Yamat M,  Addetia K, Lang RM ASE 2013 Clinical case competition finalist



Tricuspid valve malcoaptation

Addetia K  et. al. ACC 2014 Abstract 



How many leaflets does the tricuspid 

valve have?

4?



How many leaflets does the tricuspid 

valve have?

2?



Transthoracic Echocardiography

Transesophageal Echocardiography



Displaying the 3D Mitral Valve
Different faces of degenerative mitral valve disease





3D score

1 2 3 Total

2DE 

score

1
1012 

(85.3%) 
70 (5.7%) 19 (1.6%) 1101

2 55 (4.46%) 17 (1.6%) 5 (0.4%) 77

3 4 (0.33%) 1 (0.08%) 5 (0.4%) 10

Total 1071 88 29 1188





3D Color Doppler



Surprise Mechanism of  MR on 3D

00 1200550 900

An 85-year-old man with DOE and new 
heart failure was diagnosed with mitral 

regurgitation on TTE. He is now in the echo 
lab for TEE and mitral clip evaluation



Displaying the 3D Mitral Valve



Displaying the 3D Mitral Valve



38 year-old female recently post partum with a history of  repaired “hole in the heart” 

presents to the Echo lab for assessment of  severe mitral regurgitation noted on TTE





Absorption of 

light increases 

with the 

intensity of the 

ultrasound 

signal.

Most of the light 

incident on the 

tissue scatters 

back to the 

viewer and the 

tissue appears 

opaque.



3D narrow-angle acquisition with use of  

transillumination and tissue transparency techniques









3D Surface 

Rendering



Surface Rendering: The Left Ventricle

A2C

SAX

A4C

A2C

A3C

Mor-Avi V, Lang RM et al., Circulation 2004

A4C

A3C

A good LV 3D full 
volume dataset 



Surface Rendering: The Right Ventricle

Volumetric analysis 

Addetia K et. al. Oh Manual 



Asch FM, Banchs J, Price R, Rigolin V, Thomas JD, Weissman NJ, Lang RM.

Need for a Global Definition of Normative Echo Values-Rationale and Design of the World Alliance of Societies of Echocardiography 

Normal Values Study (WASE). Am Soc Echocardiogr 2019 Jan;32(1):157-162.e2.







Pre-operative 12 months6 months

Pre-Operative 6 Months 12 Months

Maffessanti F, Caiani EG, Tamborini G, Muratori M, Sugeng L, Weinert L, Alamanni F, Zanobini M, 

Mor-Avi V, Lang RM, Pepi M. Am J Cardiol 2010 September 15;106(6):836-842.



Can we depict RV shape using 3D 

Echocardiography

Curvature = 0
Curvature < 0 Curvature > 0

Concavity Convexity

Addetia K, Maffessanti F. …Singh A, Mor-Avi V, Lang RM European Heart Journal Cardiovascular Imaging 2016 

Curvature: the amount by 

which a surface deviates 

from being flat



Can we depict RV shape using 3D 

Echocardiography

Pulmonary 

arterial 

hypertension

4-chamber SagittalCoronal

Normal 

subject



Normal PAH

RV shape: normal and Pulmonary arterial 

hypertension

Addetia K et. al. EHJ Cardiovascular Imaging 2016
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Workflow

LEF – Longitudinal Ejection Fraction, REF – Radial Ejection Fraction, AEF – Antero-posterior Ejection Fraction

LS – Longitudinal Strain, CS – Circumferential Strain

REVISION SOFTWARE
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What is the Future of 3D Echocardiography?

Virtual reality?



What is the Future of Echocardiography?

Augmented reality?
Fenster A et. al. Phys. Med. Biol. 46 (2001)



Thank you
Questions?
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