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within the support stent substantially larger than forces associated with normal 

physiological use, and further including an identifier on the support stent imageable from 

outside the body after implant that identifies the support stent as being expandable.  The 

stent supports a plurality of flexible leaflets configured to ensure one-way blood flow 

therethrough. 

[0014] In one aspect, the outer band includes a single expandable segment 

located at either one of the cusps or one of the commissures formed by overlapping free 

ends.  The overlapping free ends of the outer band may each include at least one hole that 

register with one another and a suture passed through the registered holes maintain the 

free ends aligned but are configured to break when the support stent is subjected to the 

outward dilatory force.   Alternatively, the overlapping free ends of the outer band 

includes interlaced tabs that engage one another to maintain alignment of the free ends 

and permit a limited expansion of the support ring.  The tabs may have bulbous heads 

connected to the free ends by slimmer stems.  Still further, the overlapping free ends of 

the outer band may overlap with one outside the other and a sleeve surrounds them to 

maintain alignment of the free ends.  Circumferential slots may be provided along each 

free end that extend wider than the sleeve when the support stent is in the first 

unexpanded configuration and permit fluid flow within a cavity defined by the sleeve.  In 

one version, the overlapping free ends of the outer band are located below one of the 

commissure posts of the inner band and the inner band further includes a notch at an 

inflow edge of the one commissure post to facilitate radial expansion thereof.  Still 

further, the overlapping free ends of the outer band may each includes at least one hole 

that register and a polymer element passed through the registered holes maintains the 

free ends aligned but is configured to break when the support stent is subjected to the 

outward dilatory force. 

[0015] In a different embodiment, the expandable segment comprises at least one 

tab on one free end bent around the other free end.  Alternatively, the expandable 

segment comprises at least one tab on one free end that projects through a slot in the 

other free end.  Desirably, the inner band is a single polymer band, and the outer band is 

a single metallic band.  The expandable segment may comprise a series of interconnected 

struts connected end-to-end by hinge-like connections which forms a zig-zag accordion-

like structure having substantially diamond-shaped cells.  Alternatively, the expandable  











































































































58 

 

WHAT IS CLAIMED IS: 

 

1. A prosthetic heart valve adapted for post-implant expansion and having 

an inflow end and an outflow end, comprising: 

 an inner structural support stent including a generally circular composite 

band having upstanding commissure posts, wherein the support stent comprises 

an outer band surrounding and attached to an inner band that defines the 

commissure posts, the stent defining an implant circumference that is 

substantially non-compressible in normal physiological use and has a first 

diameter, and wherein the outer band has at least one expandable segment around 

its periphery that permits expansion of the support stent from the first diameter to 

a second diameter larger than the first diameter upon application of an outward 

dilatory force from within the support stent substantially larger than forces 

associated with normal physiological use, and further including an identifier on 

the support stent imageable from outside the body after implant that identifies the 

support stent as being expandable; and 

 a plurality of flexible leaflets supported by the stent and configured to 

ensure one-way blood flow therethrough. 

  

2. The prosthetic heart valve of claim 1, wherein the outer band includes a 

single expandable segment formed by overlapping free ends and located at either one of 

a plurality of cusps defined between the commissures, or one of the commissures. 

 

3. The prosthetic heart valve of claim 2, wherein the overlapping free ends 

of the outer band each includes at least one hole that register with one another and a 

suture passed through the registered holes maintain the free ends aligned but is 

configured to break when the support stent is subjected to the outward dilatory force. 

 

4. The prosthetic heart valve of claim 2, wherein the overlapping free ends 

of the outer band includes interlaced tabs that engage one another to maintain alignment 

of the free ends and permit a limited expansion of the support stent.
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13. The prosthetic heart valve of claim 1, wherein the expandable segment 

comprises a series of interconnected struts connected end-to-end by hinge-like 

connections which forms an accordion-like structure having substantially diamond-

shaped cells.  

 

14. The prosthetic heart valve of claim 1, wherein the expandable segment 

comprises a substantially serpentine structure formed by plastically-expandable struts. 

 

15. The prosthetic heart valves of claim 1, wherein the prosthetic heart valve 

is a two-part valve with the plurality of flexible leaflets being mounted on a detachable 

frame that couples to the support stent at the commissure posts thereof.  

 

16. The prosthetic heart valve of claim 1, further including a cloth covering 

surrounding the support stent and facilitating attachment of leaflet peripheral edges along 

an outflow edge of the support stent. 

 

 

 

17. The prosthetic heart valve of claim 1, further including a biodegradable 

band disposed concentrically and in close contact with the structural stent, the 

biodegradable band configured to provide resistance to expansion of the support stent 

after implantation which resistance lessens over time as the band degrades in the body. 

  

18. The prosthetic heart valve of claim 17, wherein the prosthetic heart valve 

further includes a radially-expandable inflow stent secured to and projecting from an 

inflow end of the support stent, wherein the radially-expandable inflow stent has a 

strength requiring a predetermined expansion force to convert to an expanded state, and 

wherein the biodegradable band is configured to provide resistance to expansion of the 
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support stent when the predetermined expansion force is applied to the radially-

expandable inflow stent. 

 

19. The prosthetic heart valve of claim 1, wherein the valve is configured to 

expand without substantial change to the circumferential spacing of the commissure 

posts. 

 

 

 


