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MV and AV anatomy



Carpentier A. J Thorac Cardiovasc Surg 1983

Pathophysiologic mitral valve anatomy



MR: evaluation of mechanism



Carpentier A. J Thorac Cardiovasc Surg 1983

MR: evaluation of mechanism

Dysfunction Lesion Etiology

•Primary vs Secondary MR

• Detailed and accurate MV segmental analysis 



Traditional 

measurement

Correct anatomic 

measurement

2D echocardiography: TTE

All about alignment



Analysis with 2D TE Echocardiography



Analysis with 2D Echocardiography



Analysis with 2D Echocardiography

Foster et al. Ann Thorac Surg 1998;65:1025–31



Segmental analysis with 2D imaging



Segmental analysis with 2D imaging



Segmental analysis with 2D imaging



2Decho             3Decho



Segmental analysis with 3D imaging

Foster et al. Ann Thorac Surg 1998;65:1025–31
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“en face view”

“En face view” = “Surgical view”



Ventricular view
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Ventricular view



3D views: MV TEE

Complex versus simple lesions



Mitral valve prolapse:

Simple vs complex lesions



Identification of cleft and deep indentation





Routine application of 

2D transthoracic and 3D transthoracic ECHO

intraoperative 2D and 3D transesophageal ECHO:

RESULTS ON 110 CASES vs SURGICAL INSPECTION



Am J Cardiol 2011

Simple lesions                                    Complex lesions





Ventricular Secondary MR



Atrial Secondary MR

Annulus-leaflet area

imbalance

Kagjyama et al, JACC Img 2020



Atrial Secondary MR

Atriogenic leaflet tethering

• Shorter PML with increased angle

• Pseudo-prolapse AML

Fahran et al, JACC 2022

Tanaka et al, JACCInt 2022



Atrial secondary MR



2Decho          3Decho



X-plane/Multi-D

2D views from 3D Echocardiography

SWEEP!



3D analysis of MV: MPRs



3D analysis of MV: MPRs



3D analysis of MV: MPRs



Chronic primary MR



ESC/EACTS guidelines VHD 2021



Mitral annulus disjunction: MAD

Henle et al, Nature 1871; Hutchins et al, NEJM 1986



MAD: 3D Echocardiography

Essayagh et al JASE 2022



MAD: Normal or Abnormal?

Toh et al, EHJ CVI 2021



ESC/EACTS guidelilnes VHD 2021

Indication for Intervetion



Severity of mitral regurgitation



Mitral regurgitation severity: Secondary MR



Mitral regurgitation severity: Primary MR



Mitral regurgitation: 3D EROA

“en face” view

A

Ajmone Marsan et al JACC Imaging 2009

Shanks et al, Circulation Imaging 2010



Quantitative assessment of mitral regurgitation: comparison between 

3D Transesophageal Echocardiography and MRI.  

Circ Imaging 2010

Color 3D TEE: mitral regurgitation



Case

• 55 year old woman

• Known with Barlow MV with mild-moderate MR and 

under yearly regular FU

• Development of symptoms: fatigue



2014                          2016



3DEROA 39mm2



LV volume 206 ml, LVEF 46% 

Rvol 58 ml



3D echocardiography: Aortic valve



Xplane/Multi-D: AV

AV stenosis Bicuspide AV



3D views: AV TEE



3D views: AV TEE



3D views: AV TEE



Aortic valve stenosis:

Quantification

Aortic valve area LVOT

Ng et al. Circulation Cardiovasc Imag 2009



Conclusions

• RT3DTTE  and TEE are of great additional value for the 

assessment of MV and AV disease

• RT3DTEE should be implemented for these indication in 

the routine of the echolab
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