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CHAPTER 40  LEAFLET TENT 
 
The concept of the closed mitral valve forming a tent-like structure is well-known in the literature. The 
mitral annulus forms the “floor” of the tent and the leaflets form the tent “walls” that extend from the 
annulus into the LV. In this chapter we build on this concept, utilizing concepts developed from our 
findings in earlier chapters based on 4-D marker data. 
 
In Chapter 39 we suggested that, during valve closure, the posterior leaflet folds at the P1/P2 and P2/P3 
junctions (and, possibly, additional sites, as well) roll the adjacent scallops toward one another as LVP 
increases and that this increasingly tightens the posterior leaflet perimeter “belt” around the edge of 
the stiff anterior leaflet. Further, in Chapter 36 we showed that the fold and coaptation regions between 
the anterior and posterior leaflets are quite rigid, and in Chapter 22 we interpreted the experimental 
data of Askov et al.1 as suggesting that the closed valve is nearly self-supporting, requiring very little 
chordal force to remain closed. 
 
Figure 40.1, showing two views of the valve from heart H3 (Appendix D), illustrates one possibility as to 
how the valve could be nearly self-supporting. In the closed valve, the stiff fold and coaptation regions 
(red) form a tent-like structure (Figure 40.2) that can self-maintain valve geometry without requiring 
chordal support as systolic LVP presses on the leaflet surfaces (Figure 40.3). 
 
In this view, systolic LVP has the following effects during and after valve closure (relevant chapters in 
parentheses): 

1. LVP acts on posterior leaflet surfaces to force the annulus inwards (Chapter 16). 
2. LVP-driven outflow tract expansion pulls trigone attachments toward the septum, increasing 
annular tension (Chapter 17). 
3. LVP stiffens the saddle-shaped anterior leaflet via radial compression and circumferential 
expansion (Chapters 29 and 30). 
4. LVP tightens the posterior leaflet coaptation “belt” around anterior leaflet by squeezing 
posterior leaflet folds (Chapter 39). 
5. LVP produces stiff fold and coaptation “tent” support members that prevent leaflet eversion 
through the annulus.  
6. LVP presses leaflet edge rough zones gently together (no blood component damage), but with 
sufficient force and height (‘h’) to prevent regurgitation.  

 
The primary role of the chordae in this view is to set the precise leaflet 3-D geometry at the initial 
instant of valve closure at the beginning of each beat. If this precise initial leaflet 3-D geometry is set 
properly, the valve becomes almost self-supporting as LVP presses on its leaflet surfaces (drawing the 
annulus inwards and the posterior scallops against the stiff anterior leaflet) as well as creating internal 
load-bearing rigid leaflet coaptation regions and folds. 
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Figure 40.1 View from left ventricle to left atrium (top) and lateral annulus to aorta (bottom) 
of folding and coaptation regions of the closed valve in heart H3 (see Appendix D). Annular 
perimeter (black), anterior leaflet (ANT) perimeter (red) from right fibrous trigone (RFT) to 
left fibrous trigone (LVT). Posterior leaflet P1 scallop (green); P2 scallop (magenta), and P3 
scallop (blue). Annular saddlehorn (filled red symbol). For illustration purposes, P1/P2 fold 
(red) assumed between Markers #27 and 43 (filled green symbols) and P2/P3 fold (red) 
assumed between Markers #19 and 46 (filled blue symbols) 
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Figure 40.2 Correspondence, in the closed valve, between folding/coaptation regions in Figure 
40.1 and the structural components of a Eureka “Timberline” tent. 

 
Figure 40.3 Schematic illustration of the effect of left ventricular systolic pressure (LVP) on the 
outer posterior P1 and P2 leaflet surfaces of the tent, relative to the low left atrial pressure 
(LAP) inside the tent.  
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