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CHAPTER 08  ANTERIOR LEAFLET SHAPES 
 
Figures 8.1A-F display the anterior leaflet shape in each of the six hearts (H1-H6) during six key times 
during a representative cardiac cycle in each heart: T1 at the time of peak LV diastolic inflow; T2 at the 
onset of LVP increase preceding IVC; T3 at MV closing; T4 at the time of peak LV systolic outflow; T5 as 
MV is just beginning to open; and T6 a few frames after T5 at a time of maximum leaflet opening shape 
change. 
 
Computational details are given in Appendix C, however, briefly, for each frame, a best-fit plane to all 
the anterior leaflet markers was defined, then this plane was clamped to an Euclidian X-Y plane, with +Z 
upward toward the left atrium, allowing visualization of leaflet shape independent of leaflet rotation. 
With this display, rotation of the anterior leaflet with respect to the mitral annulus (denoted by filled 
large symbols) is observed solely as rotation of the annulus with respect to the fixed leaflet plane. 
 
A line from the saddlehorn (Marker #22, red fill, black border) to the LV apex (Marker #1) is shown (thick 
black line) along with three edge chordae and one strut chord (thin black lines) for each half (anterior 
and posterior) of the anterior leaflet. A (green) line is drawn from the lateral annulus (Marker #18) to 
the central posterior leaflet edge (Marker #37) to allow visualization of valve opening and closing. 
 
Figure 8.2 displays the view along the Z-axis (from the left atrium toward the left ventricle) with the 
best-fit anterior leaflet plane clamped to the X-Y axes for hearts H1-H6 during peak left ventricular 
systolic pressure. The color coding (colorbar to the right of each figure) shows the regional elevation 
(mm) above (red) or below (blue) this best-fit anterior leaflet plane. Also shown are the mitral annulus 
as viewed from this perspective and estimates of chordae from the anterior leaflet to the left and right 
papillary muscle tips. The left fibrous trigone is identified as Marker #29, the right fibrous trigone as 
Marker #24, the Saddlehorn (Marker #22) is just above the label, the central leaflet meridian is 
identified as Marker #38, and the central lateral mitral annulus as Marker #18. 
 
Note that, during systole, the anterior leaflet takes on a hyperbolic paraboloid (saddle) shape that is 
important for leaflet stiffness. During diastole, the anterior leaflet flattens considerably and its free edge 
takes on very complex shapes. In the next few chapters we use this construct to examine the stability of 
anterior leaflet geometry during systole with the valve closed. 
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Figure 8.1A Anterior leaflet shape in heart H1 during six key times during a representative cardiac cycle: (clockwise from upper 
left) T1 at the time of peak LV diastolic inflow; T2 at the onset of LVP increase preceding IVC; T3 at MV closing; T4 at the time of 
peak LV systolic outflow; T5 as MV is just beginning to open; and T6 a few frames after T5 at a time of maximum leaflet opening 
shape change. The view is from the LFT to the RFT, i.e., anterior LV toward posterior LV. See text. 
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Figure 8.1B Anterior leaflet shape in heart H2 during six key times during a representative cardiac cycle: (clockwise from upper 
left) T1 at the time of peak LV diastolic inflow; T2 at the onset of LVP increase preceding IVC; T3 at MV closing; T4 at the time of 
peak LV systolic outflow; T5 as MV is just beginning to open; and T6 a few frames after T5 at a time of maximum leaflet opening 
shape change. The view is from the LFT to the RFT, i.e., anterior LV toward posterior LV. See text. 
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Figure 8.1C Anterior leaflet shape in heart H3 during six key times during a representative cardiac cycle: (clockwise from upper 
left) T1 at the time of peak LV diastolic inflow; T2 at the onset of LVP increase preceding IVC; T3 at MV closing; T4 at the time of 
peak LV systolic outflow; T5 as MV is just beginning to open; and T6 a few frames after T5 at a time of maximum leaflet opening 
shape change. The view is from the LFT to the RFT, i.e., anterior LV toward posterior LV. See text. 
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Figure 8.1D Anterior leaflet shape in heart H4 during six key times during a representative cardiac cycle: (clockwise from upper 
left) T1 at the time of peak LV diastolic inflow; T2 at the onset of LVP increase preceding IVC; T3 at MV closing; T4 at the time of 
peak LV systolic outflow; T5 as MV is just beginning to open; and T6 a few frames after T5 at a time of maximum leaflet opening 
shape change. The view is from the LFT to the RFT, i.e., anterior LV toward posterior LV. See text. 
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Figure 8.1E Anterior leaflet shape in heart H5 during six key times during a representative cardiac cycle: (clockwise from upper 
left) T1 at the time of peak LV diastolic inflow; T2 at the onset of LVP increase preceding IVC; T3 at MV closing; T4 at the time of 
peak LV systolic outflow; T5 as MV is just beginning to open; and T6 a few frames after T5 at a time of maximum leaflet opening 
shape change. The view is from the LFT to the RFT, i.e., anterior LV toward posterior LV. See text. 
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Figure 8.1F Anterior leaflet shape in heart H6 during six key times during a representative cardiac cycle: (clockwise from upper 
left) T1 at the time of peak LV diastolic inflow; T2 at the onset of LVP increase preceding IVC; T3 at MV closing; T4 at the time of 
peak LV systolic outflow; T5 as MV is just beginning to open; and T6 a few frames after T5 at a time of maximum leaflet opening 
shape change. The view is from the LFT to the RFT, i.e., anterior LV toward posterior LV. See text. 
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Figure 8.2  View along Z-axis (from the left atrium into the left ventricle) with the best-fit anterior leaflet plane clamped in the X-Y plane for hearts 
H1-H6 during peak left ventricular systolic pressure. Axes (mm). Color code=mm above (red) or below (blue) the leaflet plane. Mitral annulus 
(thick black line), chordae (thin black lines). Markers shown as filled dots. Marker #29 left fibrous trigone. Marker #24 right fibrous trigone. 
Saddlehorn (Marker #22) directly above leaflet label. 
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