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[57] ABSTRACT 
An implantable device which is suited for implantation 
into a human or animal heart for receiving and remov 
ably holding a valve prosthesis is described. The device 
comprises a ring structure which is adapted to be ?xed’ 
to the tissue around the ori?ce of a heart valve after 
excision of the diseased or damaged natural valve has 
been effected. In use, the ring structure is ?xed in place 
and then the appropriate valve prosthesis is attached to 
the ring. When the valve prosthesis fails and has to be 
replaced with a new prosthesis, the damaged prosthesis 
can be‘detached from the ring allowing a replacement 
prosthesis to be ?xed to the ring without affecting the 
connection between ring structure and tissue. 

6 Claims, 16 Drawing Figures 
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CARDIAC VALVE PROSTHESIS HOLDER 

This invention relates to a device adapted to be im 
planted into a human or animal heart for receiving and 
removably holding in place a valve prosthesis. More 
particularly, the invention relates to a ring arrangement 
adapted to be attached to tissue surrounding a diseased 
or damaged cardiac valve to facilitate insertion and 
replacement of a valve prosthesis. 
An implantable device of this kind should be durable 

and last for many years while exposed to body ?uids 
and wear caused by movement of the valve prosthesis 
relative to the ring in response to the constantly chang 
ing pressure exerted on the valve. Furthermore, such a 
ring arrangement requires provisions permitting the 
ring to be securely ?xed to the tissue surrounding the 
valve ori?ce. In use, the ring should allow free flow 
through the valve and any obstruction of the valve 
ori?ce should be kept to a minimum such as by using a 
ring arrangement with an ori?ce substantially identical 
to that of the valve and the valve prosthesis. A ring of 
this kind further requires provisions for securing a valve 
prosthesis to the ring in such a way that the prosthesis 
can easily be replaced as required, but does not become 
disconnected unless removed by a surgeon. Moreover, 
the ring arrangement should be made of or covered 
with materials which are inert and also substantially 
non-thrombogenic. 
Valve prostheses have been used to replace various 

diseased or damaged natural valves. Among the four 
heart valves, the aortic valve, the mitral valve, the pul 
monic valve and the tricuspid valve, the aortic and 
mitral valves are most frequently replaced. 
The mitral valve controls the ?ow of blood between 

the left atrium and the left ventricle and the aortic valve 
controls the blood flow from the left ventricle into the 
aorta. 

Generally the known cardiac valve prostheses are 
either bioprostheses and mechanical prostheses. The 
bioprostheses are generally made of a suitable animal 
tissue on a metal or plastic frame while the mechanical 
prostheses are made entirely of metal and/or plastic 
material. 
The valve prostheses are adapted to be stitched to the 

tissue surrounding the diseased valve that is being re 
placed. To this effect the valve prosthesis frame in 
cludes a generally circular structure, the valve seat, 
which is mostly made of metal or plastic and which is 
usually provided with a woven or knitted fabric to 
facilitate suturing. The fabric surrounding the circular 
structure and often also other parts of the valve frame is 
mostly called a sewing ring or skirt. 

Heart valve prostheses are subject to severe wear and 
often have to be replaced after a relatively short time. 
Other factors which necessitate replacement of an im 
planted valve prosthesis are the patient’s adverse reac 
tion to the implant, physical or chemical changes in the 
components of the valve, particularly those compo 
nents which are of biological origin, or other material 
failure. 
Every time replacement of an implanted prosthesis is 

effected, the sutures holding the prosthesis in place have 
to be removed and the new valve prosthesis has to be 
stitched to the same tissue area as the previous one. In 
this way the tissue surrounding the valve ori?ce be 
comes perforated and scarred and with each replace 
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ment operation it becomes progressively more dif?cult 
to secure the implant to the tissue. 

In an effort to test and compare the performance of 
various valve prostheses in vivo Wexler et al (J. Cardi 
ovasc. Surg. (Torino) 11,236-38, 1970) proposes the 
temporary implantation of an elastic sewing ring into 
the heart of a laboratory animal in which the various 
prostheses are to be tested. Wexler’s elastic sewing ring 
is made of rubber bands covered with fabric and pro 
vided with four wires which are looped around the 
rubber bands and extend through the fabric to facilitate 
gripping of the sewing ring. The sewing ring is placed 
around a valve prosthesis and inserted into the valve 
opening. The sewing ring is stitched to the tissue and in 
this way holds in place the prosthesis to be tested. When 
the testing of the thus implanted valve prosthesis is 
completed, generally after about 1 hour, the sewing ring 
is expanded to release the ?rst valve prosthesis and 
allow insertion of the second. In this way the rubber 
sewing ring allows rapid replacement of the valve pros 
thesis. Of course, Wexler’s rubber sewing ring is de 
signed only for very short term use in animal tests. The 
ring could not safely be implanted for any long term 
use, since the material is subject to fairly rapid deterio 
ration and since, even prior to any noticeable deteriora 
tion, the rubber ring could easily be accidentally discon 
nected from the valve prosthesis as a result of the pres 
sure differentials encountered in the heart. Moreover 
the protruding wires are likely to cause damage to the 
surrounding tissue. 

Accordingly, the present invention provides an im 
plantable device such as a ring arrangement which is 
suited for implantation into a human or animal heart for 
receiving a valve prosthesis. The ring is adapted to be 
?xed to the tissue around the ori?ce of the heart valve 
after excision of the diseased or damaged natural valve 
has been effected. Once the ring is ?xed in place the 
appropriate valve prosthesis can be attached'to the ring. 
When the valve prosthesis fails and has to be replaced 
with a new prosthesis, the damaged prosthesis is de 
tached from the ring and the new replacement prosthe 
sis is ?xed to the ring. Since the connection between the 
ring and the tissue is not affected by this replacement of 
valve prostheses no additional perforation of the tissue 
takes place. This has the advantage that the operation is 
less traumatic for the patient and that the new valve 
prosthesis is as securely attached to the tissue as the old 
one was, even if over the years the valve prosthesis has 
to be replaced several times. 
As the life expectancy of most bioprostheses is pres 

ently not yet known, surgeons often hesitate to use a 
bioprosthesis due to the uncertainty as to how often it 
will have to be replaced. Mechanical prostheses are 
often used instead, even though bioprostheses have 
some intrinsic advantages over the mechanical prosthe 
ses. For example, vbioprostheses are generally less 
thrombogenic than mechanical prostheses which means 
that, while patients with mechanical valve prostheses 
have to be maintained on anticoagulants, patients with a 
bioprosthesis do not generally require long term antico 
agulant therapy. As implantation of a ring according to 
the invention considerably facilitates replacement of 
valve prostheses, whether mechanical or bioprostheses, 
the ring allows surgeons to use bioprostheses more - 
freely. 
Use of the ring arrangement according to the inven 

tion also reduces the risk of perivalvular leaks develop 
ing, i.e. of blood passing between the tissue and the 
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