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4 Abstract

Development of Aortic Stent-Valve

Since the 1960s, several trials have described the implantation of aortic valves using
transcatheter techniques. Since 1992, with the development of metallic stents, the combination
of balloon-expandable metallic stent and pericardial valve (stent-valve) has become a potentially
groundbreaking approach. The first implantation of an aortic stent-valve in a patient with
severe calcific aortic stenosis was demonstrated in 2002. Since then, transcatheter aortic valve
implantation (TAVI) has been under active investigation. Since 1996, we also have been trying
to develop a novel aortic stent-valve using our original metallic stent. In this feature article,
knowledge obtained through our preliminary experiments was described.
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Fig.3 Double helical stent with three long wires

Fig.4 Type 1 stent-valve
A tri-leaflet polyurethane valve with skirt was
mounted at the tip of the double helical stent.
Three sets of stainless steel sub-frames were
added to support the valve.
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Fig.5 Oblique cine-MR images in healthy volunteer
Just beneath the native aortic valve, dynamic
configuration change can be seen. (Left; in sys-
tole, Right; in diastole. Arrow; left bundle branch.
Arrow-head; mitral valve. Circle; aortic root.)

Fig.6 Coronal cine-MR images in healthy volunteer
At the first curve of the ascending aorta the angle
is dynamically changed with respiration. (Left;
Deep inspiration. Right; Deep expiration.)
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Fig.7 Type 2 stent-valve
A corn-shape polyurethane valve was attached to
the tip of the double helical stent. A flexible wire is
also added.

Fig.8 Aortography obtained immediately after
Type 2 stent-valve implantation. No
severe aortic regurgitation is apparent.
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Fig.9 Free-floating thrombi were noted inside the
polyurethane valve (arrow-heads) .
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Fig.10 Type 3 stent-valve
Highly porous polyester mesh was
attached at the tip of the double
helical stent.

Fig.11 Although slight regurgitation (arrows) was noted
immediately after the Type 3 stent-valve implan-
tation, it disappeared within a few minutes.

Fig.12 In Type 3 stent-valve, there was no free float-
ing thrombus inside the polyester mesh.
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