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 Imaging and assessment of the mitral valve provides ongoing challenges due to its complicated 
structure and physiology. For decades, echocardiologists have been seeking new methods to 
evaluate the mitral valve and quantitate valve dysfunction. From the era of M-mode through 
development of two-dimensional Doppler and now three-dimensional techniques, echocar-
diography has remained the imaging modality of choice. The fact that there are still so many 
measures employed to assess the mitral valve illustrates that it remains a complicated process, 
which is not well performed with any single parameter. 

 The purpose of this Atlas is to provide readers with a case-based overview of mitral valve 
structure and echocardiographic evaluation. The clinical scenarios illustrate how the various 
echocardiographic parameters provide incremental value in the accurate assessment of mitral 
valve dysfunction. Detailed, noninvasive assessment of the mitral valve remains integral for 
planning and performance of mitral valve surgery. Increasingly, echocardiographic assessment 
and real-time guidance are also required to facilitate percutaneous treatment options. We high-
light important imaging aspects of these cases, along with salient teaching points and further 
recommended reading. 

 We have aimed to make this contemporary style of Atlas interactive and useful for indi-
vidual learning as well as group teaching purposes, with the inclusion of numerous video fi les. 
Real-world examples of both common and rarer conditions are included to illustrate the breadth 
of mitral valve pathology and the challenges faced in acquiring optimal images. We hope that 
readers will enjoy exploring the mitral valve with us in this format.  

  Cleveland, OH, USA     Milind     Desai   
     Christine     Jellis    
    Teerapat     Yingchoncharoen    
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  Video 3.1  Transthoracic echocardiography (TTE), parasternal long-axis view showing a 
mass with round, smooth borders and a heterogeneous echo density located at 
the posterior mitral annulus 

  Video 3.2  TTE, apical four-chamber view showing a posterior mitral annulus mass 
  Video 3.3  TTE, apical two-chamber view showing a posterior mitral annulus mass 
  Video 3.4  Three-dimensional (3D) TTE, parasternal long-axis view again showing a mass 

with round, smooth borders and a heterogenous echo density located at the 
posterior mitral annulus 

  Video 3.5  TTE, apical four- chamber view showed bright echodensities along the mitral 
annular plane involving both anterior and posterior aspects of the annulus, as 
well as calcifi ed subvalvular apparatus 

  Video 3.6   TTE, apical four- chamber view with Doppler color fl ow imaging shows mild 
mitral regurgitation and turbulent fl ow across the mitral valve during diastole, 
consistent with mitral stenosis 

  Video 3.7   3D reconstruction of the mitral valve in short axis, demonstrating heavy leafl et 
and annular calcifi cation, which restricts leafl et opening 

  Video   3.8   Parasternal long-axis view with simultaneous color Doppler imaging. Both 
mitral leafl ets and mitral-aortic intervalvular fi brosa are thickened and calcifi ed 
with moderate (2+) central mitral regurgitation and aortic regurgtitation 

  Video 3.9   Biplane imaging of the mitral valve in parasternal and short-axis views ( right ), 
shows severe bileafl et thickening, with reduced leafl et excursion 

  Video 4.1   Transesophageal 3D reconstruction of the mitral valve demonstrating prolapse 
of the middle and lateral posterior leafl et scallops (P1 & P2) 

  Video 4.2   Transesophageal echo biplane (0° and 90°) view of the mitral valve demonstrat-
ing prolapse of P2 & P2 

  Video 4.3   The same views with color Doppler, demonstrating eccentric, anteriorly 
directed mitral regurgitation, which was classifi ed as 3–4 +  

  Video 4.4   Transesophageal 120° view confi rms fl ail involving the middle posterior leafl et 
scallop (P2) 

  Video 4.5   Transesophageal 120° view, zooming up on the fl ail middle posterior leafl et 
scallop (P2) 

  Video 4.6   Color Doppler (transesophageal 120° view) demonstrating severe, anteriorly 
directed MR. Note wide vena contracta; proximal isovelocity surface area 
(PISA) measurements likely underestimate severity of MR owing to jet 
eccentricity 

  Video 4.7   Three-dimensional (3D) reconstruction of the mitral valve demonstrating the 
fl ail middle posterior leafl et scallop (P2) 

  Video 4.8   Parasternal long-axis view in two-dimensional (2D) and color Doppler imaging 
demonstrating posterior leafl et prolapse with eccentric, anteriorly directed 
mitral regurgitation 

  Video 4.9   Apical long-axis view demonstrating that the anterior mitral valve regurgitation 
is severe 
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  Video 4.10   Parasternal long-axis imaging of the mitral valve demonstrates bileafl et mitral 
valve prolapse 

  Video 4.11   Comparison with color Doppler imaging reveals severe central and anteriorly 
directed mitral regurgitation 

  Video 4.12   Zooming in on imaging of the mitral valve in a parasternal long-axis view dem-
onstrates anterior mitral valve leafl et prolapse with a fl ail posterior leafl et 

  Video 4.13   Apical four-chamber 2D and color Doppler imaging demonstrates the posterior 
leafl et fl ail with severe, highly eccentric, anteriorly directed mitral 
regurgitation 

  Video 4.14   Transthoracic parasternal long-axis view demonstrating thickened and elon-
gated mitral valve leafl ets consistent with myxoid degeneration. There is bileaf-
let prolapse, with the bodies of the distended leafl et segments billowing beyond 
the plane of the annulus (posterior greater than anterior). The mitral annulus 
appears dilated. No calcifi cation is noted 

  Video 4.15   Apical two-chamber transthoracic view demonstrating prominent prolapse of 
the medial posterior leafl et (P3) with resultant anteriorly directed mitral 
regurgitation 

  Video 4.16   Transesophageal 0° view of the mitral valve, demonstrating severe bileafl et 
prolapse (A2 and P2). The billowing medial scallop of the posterior leafl et (P3) 
is intermittently visible 

  Video 4.17   Transesophageal 0° view of the mitral valve, demonstrating signifi cant turbu-
lence of transvalvular fl ow associated with the posterior leafl et. The jet of mitral 
regurgitation is not well appreciated because of its eccentric, anteriorly directed 
trajectory 

  Video 4.18   Transesophageal 30° view of the mitral valve rotated medially to demonstrate 
prolapse and fl ail of the P3 scallop with severe, anteriorly directed mitral regur-
gitation on color Doppler imaging 

  Video 4.19   Preoperative simultaneous 2D and color Doppler imaging of the mitral valve 
viewed at 0° by transesophageal echocardiography. Flail of the middle scallop 
of the anterior leafl et (A2) is seen, with a resultant highly eccentric jet of severe, 
posteriorly directed mitral regurgitation 

  Video 4.20   Postoperative simultaneous 2D and color Doppler imaging of the mitral valve 
viewed at 0° by transesophageal echocardiography. The mitral valvuloplasty is 
noted, with shortening and repair of the anterior leafl et. The mitral valve opens 
well and has no residual regurgitation 

  Video 4.21   Transesophageal 62° view demonstrating fl ail of the posterior mitral valve leaf-
let (P2/P3 region) 

  Video 4.22   Transesophageal 62° view demonstrating signifi cant associated mitral regurgi-
tation due to leafl et coaptation, although the severity and direction of the jet are 
not well appreciated on this view 

  Video 4.23   Transesophageal 87° view demonstrating that the fl ail segment primarily 
involves the region between the P2 and P3 scallops 

  Video 4.24   Transesophageal 129° view demonstrates a signifi cant jet of medially directed 
mitral regurgitation with a PISA radius of 0.94 cm, which gives an estimated 
regurgitant orifi ce area of 0.44 cm 2  

  Video 4.25   This 3D zoom view of the mitral valve from the left atrium demonstrates the 
fl ail posterior leafl et in the region between the P2 and P3 scallops 

  Video 5.1   Transesophageal echocardiography (TEE) showed thickened mitral valve with 
restricted opening 

  Video 5.2   Color fl ow imaging showed diastolic fl ow acceleration across the mitral valve 
during diastole 

  Video 5.3   Three-dimensional imaging of the ventricular side of the mitral valve showed 
limited opening of the valve 
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