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Results

Introduction

A ñHemisphericalò model of the aortic valve was developed

in which the leaflets were represented as 3 hemispheres

nested within a cylindrical aorta (JHVD 2008;17:179-186). 

Based on the geometry of the  leaflet-aortic junction 

(annulus fibrosus), a prototype ñHemisphericalò  

3-dimensional annuloplasty frame was developed 

for intra-annular insertion.

The purpose of this study was to develop a trans-

aortic technique for frame insertion and  to test this 

prototype  device in an isolated porcine aortic root 

model of aortic valvular insufficiency.

Methods

Eight isolated porcine aortic roots were perfused from a 

water reservoir at a constant 100 mm Hg pressure, and 

valve leak was measured by timed collection in a beaker:

Baseline leak was negligible, and then two commissures 

were incised vertically to create gross valve insufficiency.

Through a transverse aortomy, an annuloplasty frame was 

inserted by suturing all 3 posts to the 3 sub-commissural

areas, aligning the frame horizontally and vertically. The body

of the frame then was sutured to the annuli of the 3 leaflets 

using a ñloopingò technique with supra-annular pledgets. 

The aorta was closed, and the leak was again assessed:

Residual  leak data from all 8 studies  

after repair are shown in the Table. 

Precise suture placement was required, 

and a learning curve is evident. 

Representative appearance of a valve

after repair is shown below.

Conclusions

Insertion of  a ñHemisphericalò 

annuloplasty frame into disrupted  

and insufficient porcine aortic valves 

routinely and effectively restored valve 

competence.  The associated  insertion 

techniques seemed  useful. These data 

support the continued development and 

testing of this device  as a stable method of 

annuloplasty during aortic valve repair.

Table

A need exists for a stable method of annuloplasty

during aortic valve repair. 
The current  best candidate for outcome improvement 

in valvular surgery is increasing use of autologous tissue. 


