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Description 

This  invention  relates  to  a  heart  valve  pros- 
thesis.  Heart  valve  prostheses  have  previously 
been  proposed  in  a  number  of  forms.  An  early  5 
development  in  prosthetic  heart  valves  involved 
the  use  of  various  types  of  mechanical  valves 
such  as  flap  valves  or  poppet  valves.  However, 
heart  valve  prostheses  have  utilised  three  flexible 
cusps.  The  cusps  are  in  the  form  of  flexible  10 
leaflets  which  are  mounted  for  flexing  about  a 
generally  cylindrical  base.  The  leaflets  can  flex 
inwardly  from  the  base  into  a  closed  position  and 
can  flex  outwardly  to  lie  in  a  general  cylindrical 
formation  in  an  open  position.  Two  different  15 
types  of  tissue  leaflet  valves  are  commonly  manu- 
factured.  In  one  type,  complete  porcine  aortic 
valves  are  mounted  inside  a  cylindrical  support 
frame,  commonly  referred  to  as  a  stent.  In 
another  type,  the  leaflets  are  manufactured  from  20 
bovine  pericardium  and  also  mounted  on  a  frame. 
Normally  the  leaflets  are  mounted  on  their  frame 
after  having  been  treated  with  glutaraldehyde 
which  crosslinks  and  stabilises  the  collagen  in  the 
leaflets  and  reduces  their  antigenicity.  Materials  25 
other  than  porcine  aortic  valves  or  bovine  pericar- 
dium  have  been  proposed  for  valve  leaflets,  for 
example  polyurethane,but  valves  incorporating 
leaflets  of  such  other  materials  are  not  commer- 
cially  available  for  clinical  implant  at  present.  30 

Various  forms  of  frames  have  been  proposed 
for  the  foregoing  purpose.  In,  for  example,  British 
patent  No.  1,598,112,  there  is  disclosed  a  heart 
valve  prosthesis  wherein  the  frame  is  formed  by  a 
frame  system  having  a  first  frame  defining  three  35 
parallel  legs  on  which  the  leaflets  are  mounted.  A 
second  frame  cooperates  with  the  first  frame  in 
order  to  clamp  the  leaflets  therebetween  so  that 
the  leaflets  can  be  secured  to  and  between  the 
frames.  40 

In  European  Patent  Publication  No.  0051451A  a 
heart  valve  prosthesis  is  shown  in  which  a  frame 
having  a  cylindrical  base  from  which  extends 
three  integral  upstanding  legs  is  formed  of  a 
biologically  compatible  metal  or  plastic  material.  45 
Three  cooperating  valve  leaflets  are  mounted  on 
the  frame  and  are  secured  to  the  cylindrical  base 
and  to  the  upstanding  legs  by  stitching.  Stitches, 
referred  to  as  coaptation  stitches,  secure  each 
leaflet  to  the  upper  end  of  each  leg  in  order  to  try  50 
to  ensure  that  the  leaflets  deflect  inwardly  to 
enable  the  three  leaflets  to  cooperate  together  to 
close  the  passage  through  the  valve.  The  frame  is 
covered  with  a  cloth  in  order  to  achieve  well 
known  biological  advantages.  The  cloth  also  55 
facilitates  the  fixing  of  an  annular  sewing  ring  to 
the  outside  of  the  prosthesis. 

The  above-described  previously  proposed 
arrangements  have  been  found  to  be  satisfactory 
in  operation  but  because  of  their  relatively  com-  60 
plex  construction  and  assembly,  which  involves 
sewing  orthe  like  in  order  to  secure  the  leaflets  to 
the  frame,  they  have  disadvantages  in  that  they 
do  not  readily  lend  themselves  to  mass  produc- 
tion  techniques  and  are  consequently  relatively  55 

expensive  to  produce.  The  durability  of  these 
valves  is  not  ideal.  Mechanical  failures  and  tears 
in  the  leaflets  have  been  reported  in  the  short 
term  and  biological  effects  such  as  calcification 
can  cause  valve  malfunction  in  the  longer  term. 

US  Patent  No  4,470,157  discloses  a  heart  valve 
prosthesis  in  which  heart  valve  leaflets,  formed  in 
one  or  more  tissue  sections,  are  located  between 
a  pair  of  scalloped  stents.  The  arrangements 
described  however,  for  locating  the  leaflets 
between  the  stents  have  a  disadvantage  in  that 
the  leaflets  cannot  easily  be  precisely  located  in 
relation  to  the  stents  during  assembly  or  subse- 
quent  interchanging  of  the  leaflets. 

An  object  of  the  present  invention  is  to  provide 
a  stent  for  a  heart  valve  prosthesis  in  which  some 
of  the  foregoing  disadvantages  are  obviated  or 
mitigated. 

According  to  the  present  invention  there  is 
provided  a  heart  valve  prosthesis  comprising  an 
annular  support  frame  member  for  a  plurality  of 
flexible  tissue  valve  elements,  said  support  frame 
member  having  a  plurality  of  spaced  posts  defin- 
ing  openings  therebetween  to  permit  a  portion  of 
each  valve  element  to  flex  from  an  open  position 
to  a  closed  position,  means  for  securing  the  valve 
elements  to  the  support  frame  member  compris- 
ing  an  annular  sleeve  member  concentric  with 
said  support  frame  member  adapted  to  clamp  a 
nonflexing  portion  of  each  valve  element  in  oper- 
ative  position  between  the  support  frame  and 
said  sleeve,  one  of  said  sleeve  member  and  said 
frame  member  having  a  plurality  of  projections 
extending  from  said  one  towards  said  other 
member  and  said  members  being  adapted  to  be 
secured  to  each  other  characterised  in  that  the 
projections  are  pins  which  serve  to  secure  the 
sleeve  and  frame  members  together  and  to  effect 
operative  location  of  each  element  by  extending 
therethrough  for  engagement  with  holes  in  the 
other  of  said  members. 

Preferably,  the  pins  are  provided  on  the  annular 
support  frame  member  and  the  valve  elements 
and  sleeve  member  are  mounted  on  the  pins  to 
clamp  the  valve  elements  in  their  operative 
position. 

Preferably  also,  the  profile  of  the  clamping 
sleeve  substantially  corresponds  to  the  profile  of 
the  annular  support. 

An  embodiment  of  the  present  invention  will 
now  be  described  by  way  of  example,  with  ref- 
erence  to  the  accompanying  drawings,  in  which: 

Fig.  1  is  a  perspective  view  of  a  heart  valve 
prosthesis  in  accordance  with  the  present  inven- 
tion  incorporating  an  inner  frame  and  an  outer 
support  sleeve  securing  a  valve  tissue  provided 
by  three  valve  leaflets  therebetween.  The  pros- 
thesis  is  provided  with  an  outer  cloth  covering 
and  an  annular  sewing  ring; 

Fig.  2  is  a  perspective  view  of  the  inner  frame; 
Fig.  3  is  a  perspective  view  of  the  outer  support 

sleeve; 
Figs.  4a  and  4b  are  diagrammatic  representa- 

tions  illustrating  vertical  and  horizontal  sections 
of  a  valve  leaflet;  and 
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circumferential  direction  and  each  has  a  vertical 
slot  21  adjacent  the  overlapping  region  and  into 
which  slots  the  studs  16  and  their  associated 
securing  washers  project.  The  cylindrical  base  19 

5  of  the  outer  sleeve  18  is  also  provided  with 
vertical  slits  22  at  the  location  of  each  post  to 
enable  the  cylindrical  base  19  of  the  outer  sleeve 
18  to  be  sufficiently  distorted  to  allow  it  to  be 
easily  clipped  in  position  around  the  base  12  of 

10  the  inner  frame  11  to  which  the  leaflets  17  have 
been  affixed. 

The  base  of  the  scallop  of  the  outer  frame  18 
projects  1  mm.  above  the  base  12  of  inner  frame 
1  1  and  the  top  of  the  posts  20  project  about  2  mm. 

w  above  their  associated  posts  13  of  the  frame  11. 
As  indicated  in  Fig.  3,  the  overall  height  H'  of 
outer  sleeve  18  is  20  mm.  and  the  scallop  depth  h' 
is  15  mm.  The  outside  diameter  of  the  outer 
sleeve  18  is  27  mm.  and  the  internal  diameter  is 

20  about  26  mm.  The  width  W  of  each  post  20  at  its 
upper  tip  is  7  mm.  and  the  vertical  slots  21  are 
approximately  2  mm.  wide. 

As  shown  in  Fig.  4a  in  vertical  section,  one 
suitable  form  of  each  leaflet  17  at  its  flexible 

25  portion  above  the  base  1  2  of  frame  1  1  defines  an 
initial  angle  of  about  20°  before  curving  through  a 
radius  R  of  about  11  mm.  to  extend  towards  its 
free  edge  in  a  substantially  vertical  direction.  The 
height  h"  of  the  leaflet  is  approximately  15  mm. 

30  Fig.  4b  shows  the  arcuate  form  of  each  leaflet 
when  operatively  located  between  its  associated 
posts  13.  Each  leaflet  17  is  preferably  manufac- 
tured  from  bovine  pericardium  selected  from 
specific  areas  of  pericardial  sac  to  give  uniform 

35  thickness  and  extensibility.  In  manufacture  of 
each  leaflet  it  is  positioned  in  a  mould  and  placed 
in  a  giutaraldehyde  bath  to  crosslink  the  tissue 
and  produce  the  desired  geometry  for  the  leaflets. 
Holes  for  positioning  each  leaflet  17  on  the  pins 

40  15  and  studs  16  of  the  frame  11  are  also  made 
when  each  leaflet  is  on  the  mould. 

It  will  be  noted  that  the  tips  of  the  posts  of  the 
outer  sleeve  18  are  rounded  in  order  to  reduce  the 
risk  of  myocardial  injury  in  the  atrio-ventricular 

45  position. 
Fig.  5  illustrates,  to  an  enlarged  scale,  the 

manner  in  which,  in  practice,  the  sleeve  18  and 
frame  11  engage  and  support  a  valve  leaflet  17. 
Prior  to  assembly,  the  frame  11  is  enclosed  in  a 

50  covering  24  formed  from  a  single  piece  of  pericar- 
dial  tissue.  The  tissue  covering  24  is  stitched  at  25 
to  provide  a  double-layer  tail  26  of  tissue  extend- 
ing  therefrom.  It  will  be  noted  that  the  inner  face 
of  the  frame  11  is  seamless.  The  sleeve  18  is 

55  covered  with  a  covering  27  of  a  cloth  such  as 
polyester  which  is  stitched  at  28  to  provide  a 
double-layered  extension  in  the  form  of  a  cloth 
tail  29. 

On  assembly  of  the  prosthesis  of  the  invention, 
60  valve  leaflets  17  are  positioned  on  the  outwardly 

extending  pins  15  and  studs  16  of  the  tissue- 
covered  inner  frame  11  the  leaflets  being  secured 
to  each  other  by  vertical  stitched  seams  at  their 
adjacent  edges  and  tips.  Securing  washers  (not 

65  shown)  are  then  releasably  affixed  to  the  studs  1  6 

Fig.  5  is  a  fragmentary  vertical  sectional  view,  to 
an  enlarged  scale,  of  a  portion  of  the  prosthesis 
illustrating  the  manner  in  which  each  valve  leaflet 
is  supported  between  the  frame  and  the  outer 
support  sleeve. 

The  prosthetic  valve  is  intended  for  the  atrio- 
ventricular  or  ventricular-aortic  positions  within  a 
human  heart  and  can  have  a  range  of  sizes  of 
from  25  to  33  mm.  diameter  for  the  mitral  position 
and  19  to  27  mm.  diameter  for  the  aortic  position. 
The  prosthesis  as  illustrated  in  the  accompanying 
drawings  comprises  an  inner  frame  11  of  any 
suitable  biologically  inert  metal  or  synthetic  plas- 
tics  material,  e.g.,  acetal.  The  frame  11  comprises 
a  cylindrical  base  12  from  which  extend  upwardly 
towards  the  outflow  end  of  the  valve  three  spaced 
posts  13  integral  with  the  base  12  and  which  posts 
define  scalloped  spaces  or  sectors  14  there- 
between.  The  outer  peripheral  edges  of  the  base 
12  and  posts  13  defining  the  scallops  14  are 
bevelled.  Mounted  in  the  frame  1  1  so  as  to  project 
radially  outwardly  from  the  cylindrical  base  12  are 
a  plurality  of  e.g.,  seven  tissue-locating  pins  or 
similar  projections  15.  It  will  be  appreciated  that 
the  pins  15  do  not  project  radially  inwardly 
beyond  the  inner  surface  of  the  frame  11.  From 
each  post  13,  a  pair  of  studs  16  extend  radially 
outwardly  therefrom  and  washer  elements  (not 
shown)  are  engaged  with  said  studs  in  order  to 
secure  a  tissue  therebetween. 

A  tissue  formed  of  bovine  pericardium  or  any 
other  suitable  natural  or  synthetic  material  is 
utilised  to  form  three  valve  leaflets  17.  The  three 
leaflets  17  are  secured  to  the  inner  frame  11  by 
affixing  the  leaflets  17  on  to  the  seven  outwardly 
projecting  pins  15  and  two  studs  16.  The  perime- 
ter  of  each  scallop  14  is  defined  by  the  inter- 
section  of  a  sphere  of  approximately  11  mm. 
radius  with  the  cylindrical  base  12  of  frame  11.  As 
indicated  in  Fig.  2,  the  width  W  of  the  tip  of  the 
posts  13  is  approximately  2  mm.,  the  scallop 
depth  h  is  14  mm.  and  the  overall  height  H  of  the 
frame  is  18  mm.  The  internal  diameter  of  the 
frame  1  1  is  approximately  23  mm.  and  its  outside 
diameter  approximately  25  mm. 

An  outer  support  sleeve  18,  which  is  of  a 
suitable  flexible  biologically  inactive  material, 
e.g.,  acetal,  is  adapted  to  be  positioned  over  the 
external  surface  of  the  adjoining  leaflets  and 
secured  over  the  outer  ends  of  the  pins  15  in  order 
to  clamp  the  lower  portion  of  the  leaflets  17 
between  the  inner  frame  11  and  the  outer  sleeve 
18.  Once  again,  it  will  be  appreciated  that  the  pins 
15  do  not  extend  beyond  the  outer  surface  of  the 
outer  sleeve  18.  The  outer  sleeve  18  has  a  cylindri- 
cal  base  19  provided  with  a  series  of  holes  19a 
adapted  to  register  with  the  pins  15  of  frame  11. 
The  sleeve  18  also  has  spaced  upstanding  posts 
20  similar  to  corresponding  portions  of  the  inner 
frame  11  so  that  the  profiles  of  the  frame  11  and 
outer  sleeve  18  are  generally  in  register  with  each 
other  when  they  are  located  in  their  operative 
positions  relative  to  one  other.  The  outer  sleeve 
18,  however,  is  provided  with  posts  20  which  are 
broader  than  those  of  the  inner  frame  11  in  a 
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to  secure  the  leaflets  17  thereto.  The  cloth- 
covered  outer  sleeve  18  is  then  positioned,  as 
shown  in  Fig.  5,  on  the  outside  of  the  mounted 
leaflets  17  on  the  pins  15  and  base  19  of  the  outer 
sleeve  18  is  secured  on  to  the  inner  frame  11  by  5 
means  of  a  surrounding  acetal  locking  or  clamp- 
ing  ring  30,  the  vertical  edges  of  leaflets  17,  the 
studs  16  and  associated  securing  washers  being 
accommodated  within  the  slots  21  (Fig.  3)  of  the 
outer  sleeve  18.  In  this  way,  each  valve  leaflet  17  io 
can  be  mounted  accurately  and  securely  in  their 
desired  position  without  the  necessity  for  highly 
skilled  suturing.  The  clamping  of  the  tissue 
between  the  cloth-covered  sleeve  18  and  tissue 
covered  frame  1  1  provides  an  even  distribution  of  15 
pressure  on  each  valve  leaflet  17  at  its  base 
regions  and  the  studs  16  towards  the  top  of  the 
posts  13  will  precisely  locate  the  leaflets  17 
thereon.  In  addition,  the  outer  sleeve  18  protects 
the  pericardial  tissue  against  injury  during  inser-  20 
tion  of  the  prosthesis  and  also  against  possible 
injury  from  long  suture  ends  in  the  aortic  position. 

As  shown  in  Fig.  5,  an  external  double-layer 
cloth  panel  31  is  secured  by  stitching  at  32  to  the 
tissue  tail  26.  25 

The  cloth  tail  29  of  the  cloth  covering  27  of  the 
outer  sleeve  18  is  folded  upwardly  over  the  outer 
face  of  locking  ring  30  and  the  inner  layer  of  tail  29 
is  secured  by  stitching  at  33  along  the  upper  edge 
of  said  ring.  The  tissue  tail  26  and  cloth  panel  31  30 
are  subsequently  folded  upwardly  over  the 
secured  tail  29  stitched  at  33a.  The  outer  layer  of 
the  cloth  panel  31  is  stitched  at  34  to  the  inner 
layer  of  tail  29.  The  tissue  tail  26  extends  out- 
wardly  around  the  base  of  the  valve  to  prevent  35 
host  tissue  ingrowth  into  the  valve  orifice.  The 
outer  layer  of  panel  31  and  inner  layer  of  tail  29 
are  continued  upwardly  and  wound  in  a  spiral  and 
stitched  at  35  to  outer  layer  of  panel  31  to  form  a 
sewing  ring  36  whereby  the  prosthesis  can  be  40 
secured  in  its  operative  position.  It  will  be  • 
apparent  that  the  position  of  the  sewing  ring 
relative  to  the  prosthesis  can  be  varied  as 
required  in  order  to  give  a  higher  or  lower  valve 
profile  as  required.  45 

If  desired,  in  the  atrio-ventricular  position  the 
posts  20  of  the  outer  sleeve  18  can  be  linked  by  a 
connecting  suture  23  (Fig.  1  )  to  reduce  the  chance 
of  snaring  of  sutures  on  the  posts  during 
insertion.  so 

The  prosthesis  described  above  is  intended  for 
a  27  mm.  atrio-ventricular  valve  and  it  will  be 
appreciated  that  the  dimensions  can  be  varied  in 
order  to  suit  requirements  and  for  other  valves 
which  have  to  be  employed  at  other  locations.  55 

Although  it  has  commonly  been  found  desir- 
able  to  provide  three  valve  leaflets  in  a  heart  valve 
prosthesis  of  the  type  to  which  the  present  inven- 
tion  relates,  it  will  be  appreciated  that  it  may  be 
possible  to  use  a  number  of  leaflets  other  than  60 
three  e.g.,  two. 

It  will  be  appreciated  by  those  skilled  in  the  art 
that  the  beneficial  functions  of  a  valve  produced 
in  accordance  with  the  present  invention  depend 
upon  care  being  taken  with  respect  to  a  number  of  65 

parameters,  e.g.,  selection  and  preliminary  treat- 
ment  of  the  valve  leaflets  in  accordance  with 
accepted  practice. 

Claims 

1.  A  heart  valve  prosthesis  comprising  an  annu- 
lar  support  frame  member  (11)  for  a  plurality  of 
flexible  tissue  valve  elements  (17),  said  support 
frame  member  (11)  having  a  plurality  of  spaced 
posts  (13)  defining  openings  therebetween  to 
permit  a  portion  of  each  valve  element  (17)  to  flex 
from  an  open  position  to  a  closed  position,  means 
for  securing  the  valve  elements  to  the  support 
frame  member  comprising  an  annular  sleeve 
member  (18)  concentric  with  said  support  frame 
member  (11)  adapted  to  clamp  a  non-flexing 
portion  of  each  valve  element  (17)  in  operative 
position  between  the  support  frame  (11)  and  said 
sleeve  (18),  one  of  said  sleeve  member  (18)  and 
said  frame  member  (11)  having  a  plurality  of 
projections  (15)  extending  from  said  one  towards 
said  other  member  and  said  members  being 
adapted  to  be  secured  to  each  other  characterised 
in  that  the  projections  (1  5)  are  pins  which  serve  to 
secure  the  sleeve  and  frame  members  together 
and  to  effect  operative  location  of  each  element 
(17)  by  extending  therethrough  for  engagement 
with  holes  in  the  other  of  said  members. 

2.  A  prosthesis  as  claimed  in  claim  1,  in  which 
the  pins  (15)  are  formed  on  the  support  frame 
member  (11)  and  extend  outwardly  therefrom  to 
engage  holes  (19a)  in  the  surrounding  sleeve 
member  (18). 

3.  A  prosthesis  as  claimed  in  any  of  claims  1  or 
2,  in  which  the  sleeve  member  (18)  is  provided 
with  a  plurality  of  integral  extensions  (20),  each  of 
which  is  adapted  to  overlie  one  of  the  posts  (13)  of 
the  support  frame  member  (11). 

4.  A  prosthesis  as  claimed  in  claim  3,  in  which 
each  frame  post  (13)  is  provided  with  a  projecting 
stud  or  studs  (16)  on  which  the  valve  elements 
(17)  are  mounted. 

5.  A  prosthesis  as  claimed  in  claim  4,  in  which 
each  projecting  stud  (16)  is  formed  on  the  support 
frame  post  (13)  and  is  provided  with  means  for 
securing  a  valve  element  or  elements  (17)  thereto. 

6.  A  prosthesis  as  claimed  in  claim  5  in  which 
the  securing  means  is  a  washer  or  the  like 
adapted  to  be  releasably  clipped  on  to  its  asso- 
ciated  stud  (16). 

7.  A  prosthesis  as  claimed  in  any  of  claims  3  to 
6,  in  which  each  sleeve  extension  (20)  has  formed 
therein  a  slot  (21)  adapted  to  receive  means  for 
joining  adjacent  tissue  leaflets  (17). 

8.  A  prosthesis  as  claimed  in  any  preceding 
claim  in  which  the  sleeve  member  (18)  is  provided 
with  a  plurality  of  slits  (22)  spaced  circum- 
ferentially  from  each  other  and  each  extending 
partially  along  the  length  of  the  sleeve  member 
(18),  said  slits  (22)  permitting  deformation  of  the 
sleeve  member  (18)  in  order  to  enable  releasable 
interengagement  of  the  sleeve  member  (18) 
about  the  support  frame  member  (1  1  ). 

9.  A  prosthesis  as  claimed  in  any  preceding 
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(20)  versehen  ist,  von  denen  jede  so  angeordnet 
ist,  da(5  sie  einer  der  Stutzen  (13)  des  Tragrahm- 
enteils  (11)  uberdeckt. 

4.  Prothese  nach  Anspruch  3,  dadurch  gekenn- 
5  zeichnet,  dalS  jede  Tragrahmenstiitze  (13)  mit 

einem  hervorstehenden  Zapfen  oder  mehreren 
Zapfen  (16)  versehen  ist,  auf  denen  die  Klappene- 
lemente  (17)  befestigt  sind. 

5.  Prothese  nach  Anspruch  4,  dadurch  gekenn- 
10  zeichnet,  date  jeder  hervorstehende  Zapfen  (10) 

an  derTragrahmenstutze  (13)  ausgebiidet  und  mit 
Mitteln  zum  Befestigen  eines  Klappenelementes 
oder  von  Klappenelementen  (17)  daran  versehen 
ist. 

w  6.  Prothese  nach  Anspruch  5,  dadurch  gekenn- 
zeichnet,  dalS  das  Befestigungsmittel  eine  Art 
Unterlegscheibe  oder  dergleichen  ist,  die  losbar 
auf  ihrem  zugehorigen  Zapfen  (16)  festklemmbar 
ist. 

20  7.  Prothese  nach  irgendeinem  der  Anspruche 
3—6,  dadurch  gekennzeichnet,  dalS  jede  Hiilsen- 
verlangerung  (20)  in  sich  einen  Spalt  (21)  auf- 
weist,  um  Mittel  zum  Zusammenfugen  benach- 
barter  Gewebelappen  (17)  aufzunehmen. 

25  8.  Prothese  nach  irgendeinem  der  vorangegan- 
genen  Anspruche,  dadurch  gekennzeichnet,  dalS 
das  Hiilsenteil  (18)  mit  einer  Anzahl  von  Einschnit- 
ten  (22)  versehen  ist,  die  in  Umfangsrichtung 
voneinander  beabstandet  sind  und  von  denen 

30  sich  jeder  teilweise  entlang  der  Lange  des  Hiilsen- 
teiles  (18)  erstreckt,  und  die  eine  Verformung  des 
Hulsenteils  (18)  zulassen,  um  ein  losbares,  gegen- 
seitiges  Ineingriffbringen  des  Hulsenteiles  (18) 
um  das  Tragrahmenteil  (11)  herum  zu 

35  ermoglichen. 
9.  Prothese  nach  irgendeinem  dervorangegan- 

genen  Anspruche,  dadurch  gekennzeichnet,  dalS 
ein  ringformiger  Spannring  (30)  fur  eine  Anord- 
nung  um  die  AulSenfla'che  der  Hulse  herum  vor- 

40  gesehen  ist,  um  das  Hiilsenteil  (18)  in  Eingriff  mit 
dem  Tragrahmenteil  (11)  zu  halten. 

10.  Prothese  nach  irgendeinem  der  vorange- 
gangenen  Anspruche,  dadurch  gekennzeichnet, 
da(5  das  Tragrahmenteil  (1  1  )  vollstandig  von  einer 

45  Gewebeabdeckung  (24)  umschlossen  ist, 
wodurch  die  Innenflache  des  iiberdeckten  Tra- 
grahmenteils  (11)  nahtlos  ist. 

11.  Prothese  nach  Anspruch  10,  dadurch 
gekennzeichnet,  dalS  der  Grundkorper  (12)  des 

so  Rahmenteils  (11)  und  das  Hiilsenteil  (18)  mit 
einem  ununterbrochenen  Gewebestiick  uber- 
deckt  ist. 

12.  Prothese  nach  irgendeinem  der  vorange- 
gangenen  Anspruche,  dadurch  gekennzeichnet, 

55  dalS  das  Hulsenteil  (18)  vollstandig  durch  eine 
Gewebeabdeckung  (27)  umschlossen  ist. 

13.  Prothese  nach  Anspruch  12,  dadurch 
gekennzeichnet,  dalS  die  Gewebeabdeckung  (27) 
einen  Ansatz  aufweist,  der  als  Nahring  (36)  ausge- 

60  bildet  ist,  welcher  sich  um  die  AulSenumfangsfla- 
che  der  Prozhese  herum  erstreckt. 

14.  Prothese  nach  Anspruch  4,  dadurch  gekenn- 
zeichnet,  dalS  die  integrierten  Verlangerungen 
(20)  des  Hulsenteils  (18)  durch  einen  Verbin- 

65  dungsfaden  (23)  verkettet  sind,  um  die  Moglich- 

claim,  in  which  an  annular  locking  ring  (30)  is 
provided  for  location  about  the  external  surface  of 
the  sleeve  in  order  to  retain  the  sleeve  member 
(18)  in  engagement  with  the  support  frame 
member  (11). 

10.  A  prosthesis  as  claimed  in  any  preceding 
claim,  in  which  the  support  frame  member  (1  1  )  is 
entirely  surrounded  by  a  covering  (24)  of  tissue 
whereby  the  inner  face  of  the  covered  support 
frame  member  (11)  is  seamless. 

1  1  .  A  prosthesis  as  claimed  in  claim  1  0,  in  which 
the  base  (12)  of  the  frame  member  (11)  and  the 
sleeve  member  (18)  is  covered  with  a  continuous 
piece  of  tissue. 

12.  A  prosthesis  as  claimed  in  any  preceding 
claim,  in  which  the  sleeve  member  (18)  is  entirely 
surrounded  by  a  covering  (27)  of  cloth. 

13.  A  prosthesis  as  claimed  in  claim  1  2,  in  which 
the  cloth  covering  (27)  has  an  extension  formed 
into  a  sewing  ring  (36)  extending  around  the  outer 
circumference  of  the  prosthesis. 

14.  A  prosthesis  as  claimed  in  claim  4,  in  which 
the  integral  extensions  (20)  of  the  sleeve  member 
(18)  are  linked  by  a  connecting  suture  (23)  to 
reduce  the  possibility  of  snaring  during  insertion 
of  the  prosthesis. 

Patentanspruche 

1.  Herzklappenprothese  mit  einem  ringformi- 
gen  Tragrahmenteil  (11)  fur  eine  Anzahi  von 
biegsamen  Gewebeklappenelementen  (17), 
welches  eine  Anzahl  beabstandeter  Stutzen  (13) 
aufweist,  die  Offnungen  zwischen  sich  begrenzen, 
um  einem  Abschnitt  jedes  Klappenelementes  (17) 
zu  erlauben,  sich  von  einer  offenen  Stellung  in 
eine  geschlossene  Stellung  durchzubiegen  und 
mit  Mitteln  zum  Befestigen  der  Klappenelemente 
an  dem  Tragrahmenteil,  die  ein  mit  dem  Tra- 
grahmenteil  (11)  konzentrisches  ringformiges 
Hulsenteil  (18)  aufweisten,  das  zum  Einklemmen 
eines  sich  nicht  durchbiegenden  Abschnittes 
jedes  Klappenelementes  (17)  in  Einsatzstellung 
zwischen  dem  Tragrahmenteil  (11)  und  der  Hulse 
(18)  vorgesehen  ist,  wobei  entweder  das  Hulsent- 
eil  (18)oderdasRahmenteil  (11)  mit  einer  Anzahl 
von  Vorsprungen  (15)  versehen  ist,  die  sich  von 
dem  betreffenden  Teil  zu  dem  anderen  Teil  hin 
erstrecken  und  wobei  beide  Teile  miteinander 
verbunden  werden  konnen,  dadurch  gekenn- 
zeichnet,  dalS  die  Vorspriinge  (15)  Stifte  sind,  die 
dazu  dienen,  das  Hulsenteil  und  das  Rahmenteil 
aneinander  zu  befestigen  und  die  Einsatzstellung 
jedes  Elementes  (17)  zu  bewirken,  indem  sie  sich 
durch  dieses  hindurch  zum  Eingriff  in  Locher  des 
anderen  der  beiden  Teile  erstrecken. 

2.  Prothese  nach  Anspruch  1,  dadurch  gekenn- 
zeichnet,  dalS  die  Stifte  (15)  an  dem  Tragrahment- 
eil  (11)  ausgebiidet  sind  und  sich  von  diesen  nach 
aulSen  erstrecken,  um  in  Eingriff  mit  den  Lochern 
(19a)  in  dem  umgebenden  Hulsenteil  (18)  zu 
kommen. 

3.  Prothese  nach  einem  der  Anspruche  1  oder  2, 
dadurch  gekennzeichnet,  dalS  das  Hulsenteil  (18) 
mit  einer  Anzahl  von  integrierten  Verlangerungen 
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moyens  pour  y  fixer  un  element  ou  des  elements 
de  valve  (17). 

6.  Prothese  suivant  la  revendication  5,  dans 
laquelle  les  moyens  de  fixation  sont  une  rondelle 
ou  un  element  similaire  prevu  pour  etre  agrafe  de 
fagon  liberable  sur  son  ergot  associe  (16). 

7.  Prothese  suivant  I'une  quelconque  des  reven- 
dications  3  a  6,  dans  laquelle  chaque  prolonge- 
ment  (20)  du  manchon  comporte  une  fente  (21) 
qui  peut  recevoir  des  moyens  pour  la  jonction  de 
feuillets  de  tissu  adjacents  (17). 

8.  Prothese  suivant  I'une  queiconque  des  reven- 
dications  precedentes,  dans  laquelle  I'element  de 
manchon  (18)  comporte  une  pluralite  de  fentes 
(22)  espacees  circonferentiellement  les  unes  des. 
autres  et  s'etendant  chacune  partiellement  sur  la 
longueur  de  I'element  de  manchon  (18)  afin  de 
permettre  par  deformation  de  I'element  de  man- 
chon  (18)  un  emmanchement  liberable  de  celui-ci 
autour  de  I'element  support  (11). 

9.  Prothese  suivant  I'une  quelconque  des  reven- 
dications  precedentes,  dans  laquelle  un  anneau 
de  verrouillage  annulaire  (30)  est  prevu  pour 
application  autour  de  la  surface  exterieure  du 
manchon,  afin  de  retenir  I'element  de  manchon 
(18)  en  contact  avec  I'element  support  (11). 

10.  Prothese  suivant  I'une  quelconque  des 
revendications  precedentes,  dans  laquelle 
I'element  support  (11)  est  entierement  entoure 
par  un  revetement  (24)  de  tissu  de  sorte  que  la 
face  interieure  de  I'element  support  recouvert  (1  1  ) 
est  sans  couture. 

11.  Prothese  suivant  la  revendication  10,  dans 
laquelle  la  base  (12)  de  I'element  support  (11)  et 
I'element  de  manchon  (18)  sont  recouverts  d'un 
element  de  tissu  continu. 

12.  Prothese  suivant  I'une  quelconque  des 
revendications  precedentes,  dans  laquelle 
I'element  de  manchon  (18)  est  entierement 
entoure  par  un  revetement  (27)  de  toile. 

13.  Prothese  suivant  la  revendication  12,  dans 
laquelle  le  revetement  de  toile  (27)  comporte  un 
prolongement  forme  en  un  anneau  de  couture 
(36)  s'etendant  autour  de  la  circonference 
exterieure  de  la  prothese. 

14.  Prothese  suivant  la  revendication  4,  dans 
laquelle  les  prolongements  (20)  solidaires  de 
I'element  de  manchon  (18)  sont  relies  par  une 
suture  de  connexion  (23)  pour  reduire  le  risque 
d'accrochage  pendant  I'insertion  de  la  prothese. 

keit  eines  Verfangens  wahrend  des  Einsetzens  der 
Prothese  zu  verringern. 

Revendications 
5 

1.  Prothese  de  valve  cardiaque  comprenant  un 
element  support  annulaire  (1  1  )  pour  une  pluralite 
d'elements  de  valve  en  tissu  flexible  (17),  ledit 
element  support  (11)  comportant  une  pluralite  de 
montants  espaces  (13)  qui  definissent  entre  eux  10 
des  ouvertures  pour  permettre  a  une  partie  de 
chaque  element  de  valve  (17)  de  flechir  d'une 
position  ouverte  a  une  position  fermee,  des 
moyens  pour  fixer  les  elements  de  valve  a  I'ele- 
ment  support  comprenant  un  element  de  man-  15 
chon  annulaire  (18)  concentrique  audit  element 
support  (1  1  )  et  prevu  pour  bloquer  une  partie  non 
flechie  de  chaque  element  de  valve  (17)  en  posi- 
tion  de  fonctionnement  entre  I'element  support 
(11)  et  ledit  manchon  (18),  I'un  dudit  element  de  20 
manchon  (18)  et  dudit  element  support  (11)  com- 
portant  une  pluralite  de  saillies  (15)  s'etendant  a 
partir  dudit  element  vers  ledit  autre  element,  et 
cesdits  elements  etant  prevus  pour  etre  fixes  I'un 
a  I'autre,  caracterisee  en  ce  que  les  saillies  (15)  25 
sont  des  broches  qui  servent  a  fixer  ensemble 
I'element  de  manchon  et  I'element  support  et  a 
effectuer  un  positionnement  fonctionnel  de  cha- 
que  element  de  valve  (17)  partraversee  de  celui-ci 
pour  I'accouplement  avec  des  trous  prevus  dans  30 
I'autre  desdits  elements  de  manchon  et  du 
support. 

2.  Prothese  suivant  la  revendication  1,  dans 
laquelle  les  broches  (15)  sont  formees  sur  I'ele- 
ment  support  (11)  et  s'etendent  vers  I'exterieur,  a  35 
partir  de  celui-ci,  pour  s'engager  dans  des  trous 
(19a)  de  I'element  de  manchon  (18)  d'entourage. 

3.  Prothese  suivant  I'une  quelconque  des  reven- 
dications  1  ou  2,  dans  laquelle  I'element  de 
manchon  (18)  comporte  une  pluralite  de  pro-  40 
longements  solidaires  (20),  dont  chacun  est  prevu 
pour  se  superposer  a  I'un  des  montants  (13)  de 
I'element  support  (11). 

4.  Prothese  suivant  la  revendication  3,  dans 
laquelle  chaque  montant  (13)  du  support  com-  45 
porte  un  ou  plusieurs  ergots  en  saillie  (16)  sur 
lesquels  les  elements  de  valve  (17)  sont  montes. 

5.  Prothese  suivant  la  revendication  4,  dans 
laquelle  chaque  ergot  en  saillie  (16)  est  forme  sur 
le  montant  (13)  du  support  et  comporte  des  so 
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