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SUPPORT FOR ·A HEART VALVE PROSTHESIS 

The invention relates to a·suppo~ according to 
the precharacterisinq clause of Claim l. 

The known prostheses used in cardiac surgery 

5 contain a • crown-shaped support of plastic, but 

generally of metal , or of both materials. They consist 

in general of lonq, .often wire-like elements which are 

predominantly not vecy elastic and are often joined by 

soldering or. welding. This results in poor 

10 adaptabilfty, especially since the joints then become 

brittle, but in· some cases also relatively poor 

tolerance, not least ,because the textile covering 

ge.nerally applied· to the s_upport then requires several 

seams in order to hold securely on the wire skeleton of 
15 the support, with the res~lt that strength problems may 

al.so occur and manufac-:ure is made more difficult. 

Typical heart valve prostheses of this type are 

desc:ibed in U.S. Patent. 3,570,014 or U.S. Patent: 
3,755,823. 

20 It is the objec-: of .the invention to desiqn a 

support for a heart v~lve prosthesis of the type stated 

at the outset in such a way t.hat the adaptability and 

tolerance are improved, s~rengeh problems being 

avoided. This is achieved according to the invention 
25 by the characterising features of Claim 1. 

The. two-dimensional embodiment ens.ures both 
flexibility and adaptability, the one-piece embodimen~ 

making solder connections or the like superfluous, 

which is advant.ageous on the· one hand for the st=ength 

30 and durability and o·ri the other hand for easier 

·manufacture. 

The elasticity and flexibility of the support. 

arms is further improved by the embodiment according to 

Claim 2. The embodiment havi~ indentations between 

35 projections,· according . to Claim 3, permits the 

accommodation . of excess biological heart valve 
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material, which is fastened in a known manner to the 

support or to its textile covering. It is true that 

similar indentations were present-also in an embodiment 

according to U.S. Pa~ent 4,259,75J, which attempted to 

5 o~ercome the previous disadvantages by avoiding long 
. support: a.z:ms I and Of course with acceptance of the 

other disadvantages mentioned. 

In particular, the embodiment, according to the 

invention, of the support provides such great 

10 adaptability that the heart valve prosthesis can be 

used equally, in the position of mitral or trichospidal 

valves. 

Further details of the invention are eviden't 

from ·the following description of embodiments shown 

15 schema't.ically in the drawing. 

Fig. 1 shows· a supor~ according to the invention 

before attachment of the biological heart valve 

material and 

Fig. 2 shows the developed view of a support formed 

20 according to the inven'tion; £or which 
. . 

Fig. 3 to Sa show various cross-sectional forms. 

Fig. l shows a heart valve prosthesis l having 

an.annular support la aecordinq to the invention in an 

oblique view with partly removed textile covering 3 , 

25 which covers the annular support la_ toqether with a 

collar 2 mounted thereon. As can be seen, the support 

la consists of flat material, in particular of a. 

thermoplastic, so that it can be produced easily and 

economically, for example by injection moulding. 

30 The support la possesses, in a known manner, 

three axially_projecting support arms 4, the free ends 

of which are rounded in the manner to be described 

subsequently with reference to Fig. 2. Projections 5 

and indentations 6 a.re ar=anged alternately at the 

35 axial end of the support la, opposite the support arms 
. . 

4, in which indentations any excess biological heart 

valve material, which is· to be flattened in a 
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conventional manner over the support arms ·and is to be 

fastened t.o · t!le collar 2, can .be accommoda-ced. As· wil.!. 

be explained subsequently, the support la - in cont::ast 

to the prior art - is relatively flex~ble and elastic, 
5 .and expediently only the middle reqion between the base 

:egion 4a of the support arms 4 and the indeneations 5 . . 

can qe reinforced, as is evident from Fig. 4a and Sa. 

The textile covering 3 is expediently elast:ic. 

and consists, for example, of a network fabric, because 

10 such a fabric has sufficient int::insic elasticity -

even when conventional, biologically tolerated text:le 

material is used. In practice, a USC! prcduc~, 

Adavison, from C.R. Bard, Catalogue No. 007831, has. 

-proved expedienl:.. '!'his is all the more su=;>rising 
15 since nonelastic coverings have been chosen to dat:e; 

however, it. will subsequenely become· clear tha: :!le 

choice of elastic material ~esults in a simplifica~ion 

in the manufaC":tire of the heart valve prost:11.esis, 

improved safety wit~ respec~ 1:.0 tear!ng of seams and a 

10 smaller number of such ·seams, which also improves ~~e 

25 

tolerance of the pros"thesis. · This is because in ~a~y 

cases a concealed (and therefore invisible) 

ci:c".lmferen-c·ial seam in the region of the collar 2 wi.!...!. . . 
be suf!ic!enl:., i! nec.essarv with a ve~!cal seam i . . - . 

From the rleveloped view of the enclosed suppo=-: 
la accordinq to F lg. 2 , it can be seen that: t:~e 

indentat!ons 6 are located exac~ly opposite the suppo=~ 

a=:ns 4 / on -:.he same genera-c=ix 8 which ::orms a c::>mmcn 

axis of symmet=Y· The =ather flat projec~~ons 5 a=e 

30 ~oca~ed be~ween the inden~ationS 6. ~~e gene=a-=-~==s 

8 preferably form a geni=.le cone, .the geomei:.~f of whi=!':. 

will be discussed with reference to Fig. 3 to Sa. m• .... ::e 

height H f=om the oute.rmos-.: tip of the suppor: arms .; 

t.o the ·ends of ·the projec~ions 5 is smalle!:' than· t!'le 

35 maximum diameter of the support: la shown in Fig. l. 

To make it easier to pull on the· material" 

with an optimal anatomical fit - ~t is expedien~ i: 
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suppo~ a.r.:ns 4 are rounded at ~hei= !=ee ends with a 

radius R which cor=esponds to not more than one eighth 

of the diameter of the. suppo~ la - neasured in the 

=egion of the collar 2 shown in Fig. , -· On the other 

5 hand, it .is advantageous if the indent:ations 5 a.re 

:-elatively flat:., the :-adius of curl'a't:u.re 2R pref=a.bly 

cor=esponding to not more than twice t!le radius of 

curva t.ure. R of the suppo~ arms 4 . '!'he collar 2 

consist:inq of text:ile or plas"t:ic material .:..s 
10 expediently mounted be-cween the t:wo ci=c~faren-cial 

lines ~ and lO, the ci.=cumferem:i.al line 9 being 

locaced underneath .tbe base 4a of the suppor:. ar:is 4 -

preferably at. a dis-:ance al of abOU'T: :nm 

circumferenc.ial: l·ine io· advantageously !:Jeing locat:.ed. 

15 somewha~ fu:ther, !or ex~ple a dis"t:ance .a2 of a..bou~ 2 

mm, f=om the edges of i:.he indent.at.:.:.oris 5. ~he height. 

h of t:.!'le indencat:ions 5·, chat .!.s to say t:~e height. of 

lowes~ point: of ~he !ndencat;on 5, shoulc ex?edienc:y 

20 be ~o~ more than 0.2 mm. 

.. -, ~ 
-..J 

The wall thickness-W oi t~e f!at:. suppor= la can 

be =elatively uniform and not ~ore than l mm,· ~ut Fig. 

3 ~o Sa are in.:.ended t:.o · show cha\: nonuni.for:n waJ.2. 

t~icknesses a=e also possible wi~~in t~e scope of ~ie 

.invent.ion. !t: should also be menr.ioned that. !ig. : 

shows an equidistant ar=angemem:. ct the supper-: ar.ns ~, 

c~==~mference of ~~e annula= elemen~ la, bu~ :ha~, as 

:ias also ::eer. asymmet.=!= 

30 a==angement.s are likewise possible. -~tus, by means of 

different spac.!.~gs bet~een the su9por~ a=:ns 4, ~~e !ac~ 
I- ... 1.. •• 1 . -1 . • . ., •.t: • "t.1at -~1e oio_og~c~- mater~a~ ~s genera~-Y not uni.or.n~y 

available ... "io. ....... _ hear: pros"T::iesis is taken 

account. For example, if the spacing of the three ar.:ts 

inc=eases in the clockwise or 

d · · 1 ~ i 1 a~ .:..=ec-:.:.on, an angu_ar sequence at - / 
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c~==ums~ances can be cacered f~r with these t~o 

embodiments .. 

Fig. 3 shows a sec~ion th.rouqh·t.~e support la, 

in which the arms 4 make an angle a, preferably of no't. 
5 more than 8~, with a longitudinal axis or with a line . 

L parallel thereto·, . so that the vertical C!:Ilqle of the 

support: arms 4 converging. f=om two opposite sides of 

the annular element la is finally 2cr. In th.is 

embodiment, the wall thickness W in the :eqion of the 

10 suppor: a.r:as 4 is relat:ively unifor:n; it may taper 

slightly towards the free ends of the arms 4, while the 

=egion locat.ed underneath the base 4a i~ between can.be 

=einiorced i;i its c::-oss-sac-:ion A., that is to say 

a=ched inwarcs . This gives .the supper~ a.rms 4 

.!.5 inc:eased mobility and elas1:ici.ty which suppor1:s its 

func~!on at a point in cons~ant movemen't. and·, owing t:.o 

:. ::s great.er ad.apta.bili ty, :nakes the ;iros-.:hesis 111ore 

sui~able !or use in a very ~ide =ange of ?OSitions. 

!n che case of Fig. 4, too, the ou~er surface 

20 of :.he supper~ arms 4 is conical. with =espec~ to t:ie 

~ongitudinal axis of t:he supper~ la, as is prefer=ed. 

Eere, however, the ineernal diameter of the suppo~ is 

25 

t.!le s·ame over -e.!le heigh~ of -:he suppor: a::s 4, so :hat 

the ~nner cavity - in the =eqion of the suppor= ar:ns 4 

- is to be =eqard.ed as cylind:!cal. :.n ad.di tion t:o 

t!lis conical embodimenc of ~!le upper support: ar.n region 

of the suppor-:. la, the lowe= =egion too, which i~clud.es 

~~e projec~ions 5 and ~!1.e :ncentations 5, can be in t:l'l.e 

:o==i of a cone whic!i. opens ::r a downwarc. di=ec-:.ion and 

30 has a slightly larger cone angle al, where ·c:l may be, 

£0= example, about 2~ larger than c. !f, for example, 

. ~a l . So 
C: .!.S O / C: .l.S • 

The ~=ansition ~==m the upper region of the 

suppo~~ ar.ns 4 to the lowe= region Qf t~e projections 

35 5 is preferably via the outer (and inner) curvature. 

~he radius Rl of this c~rvature is no~ c=!~ical and may 
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be, for example, 15 to 45 mm. This also improves the 

:etention of the· collar 2 - where it is used - and of 

course the t:ansition from the. upper to the lower 

:eqion is therefore close to the line 10 desc:ibed 

5 above with reference to Fig. 2. 

As shown.in Fig. 4a by means of a sec:ion, an 

annular region ll which has a c=oss-section tape.ring 

inwards to a point.and imparts greater stability there 

to the support la while fully retaining the elasticity 

· 1 o of the support ar:ns, can be provided between the 

projec:inq support: arms 4 and the projec~ions 5 for.n.inq 

- similarly to Fig. ~ - a lowe:- cone of relatively 

g=eat diYergence. :or reasons relating to medical 

technology, however, a continuously rounded t=ansition 

·15 is generally provided between the upper and ~he lower 

=egion. The !ac: that the wall thickness of the 

suppo~ ar:ns 4 ~apers at an angle c2 towards t~eir f:ee 

ends i:i such a way ~hac ~he· f=ee end is, for example, 

about: 20% nar=owe= than ~!'le ~ase of t:he par-:ic:ila= 
20 suppor-:. ar.:i 4 helps t:.o i~c=ease the elas~~ci:y in the 

case of Fig. 4 and 4a. 

!! Fig.. 4a also shows an annula= =egion ~ 1 

~apering inwards to a point, i~ is of course t:tI.e that 

an inner curl'atu=e, for example having the stated 

25 =adius Rl, is preferable. Larger =adii of, for 

example, 30 mm (c!. Fig. 5) are preferable ~o smalle= 

( c::. -. .:iq. 5a) because they pe==ni~ bet~e= 

a.dap't:a.tion t:.o the oar-:ic:.ila= :unc-:.ion. Thus, t~e 

embodimenc accordi~g ~o Fig. 5 appears ~o be optimal; 

30 i~ has.an _upper cone having a vertical angle of, fer 

35 

exampie, 6::1 and a !owe= c::me having a ve~-=!cal angle 

of, for example, S
:l • 

I .l!l conjunc:ion with tapering of 

t~e succor-:. arms 4 towa=::is t.hei= free ends, and an -- . 
inner cur.ratui:e having a radius Rl. 

In this sense, it is possible fi=st to 

prefabricate suppor-:s la of different diameters, 

p=eferably f=om !i mm ~:) 33 mm at the base B. In orde.= 
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subsequencly ~o for.:i a hear: valve pros~hesis l shown 

in t iq. l therei=om, a text!le _covering 3 must be 

provid.eci - in the manner d.esc=!bed. In prac-:ice, a 
• ( ; J: • • -cd i · l ) l · numan . -• aesi._ a_so an anima pu mona.ry or ao~ic 

5 valve is· stored either in a nut=iene solution (together 

with antibiotics and other substances} and is sewn to 

the prosthesis shown sho~ly before use; alte=~atively, 
the already combined componenes of the prosthesis are 

stcreci or ::ozen together in a nut=ient solution un~!l 

10 -:.hey a=e. =equired. ~his also ensures a h.igh =at:.e of 

cell sur-rival, and t!le prostheses produced in t!'lis 

~anner c~n be used i~ four di!!erent posit!ons. 

A large number cf .nodi!ications are possi!:)le 

.wi thi.:l. t.he scope of :.!'le invention: al t~ough :he 

15 ~ape.ring with :.he angle a2 (Fig. 4) was desc=ibed wi~~ 

=ef·erence :.o the suppo=-= a.=:ns 4, it: is advantageous · -

p:-ojec~ions .. .., ?-lso ; .. 

!ig. S, with ~~e =esul: :~ac ~hese projec~!ons 5, :~o, 

20 inlpar~ i~proved elas:.~c~:y. 
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PATENT CLAIMS 

1. Support: of a plastic mat:erial for a heart: valve 

prosthesis, which support has, at· one axial end, 

a·xially projec-:.ing suppor: aDits dist;:-ibut:ed over t.he 

circumference 'and rounded at the free end, having a 

covering, for f as~ening biological hea~ valve 

mat:erial, charac~erised in that: the support (la) is 

!or:neci as a single piece :=om flat, closed, preferably 

t.he.rmoplastic mat:erial which itself has an 

approximal:ely hollow cylindrical or hollow conical 

shape. 
2. Suppor: according to Claim 1, charac~erised in 

thac !ts wall t.hickness (W) -:.apers towards ::he ==ee 

ends of the suppor~ arms (4). 
": ... Suppor-: according to Claim 

charac~erised in tha~ axial indent:ations (6) 

•- --.e ax•a~ su···,.oo-- c:an~ oooos;-e -~e ~-oo 
._.,.. --·... - - !"- -- - w -- -'- -·' ----

or 2, 

a.=e :or:ned 

end of ~:ie 

suppor-:. arms ( 4) I bel:ween which ~ncient:a::ions 

projec-:icns (S) a~= loca~ed, and tha~ the nor:nal 

C.is-.:·ance !=om t!"le f=ee end. of a projec-:ion ( 5) to -:he 

lowes~.poin~ of the !ndent.a~ion (6) adjacen-: to it is. 

no:. more ":.han O. 2 mm. · 

4. Suppor~ according to C!aim 3, charac~a=ised in 

taac the wall ·thickness {W) of ~he suppor-: (la) ta9e=s 

towards -:~e f=ee ends of the projec-:.ions (5), s-.:a=-=~~~ 

a =ei:i:tor:::ed annula.= =eg!on, and/ o= -:.he 

p=ojec-=ions I - \ 
l ~ I d!ve=ge conical!y i~ the axial 

di=ec~ion by a predetermined angle (c:l) ot no.: mo=e 
• 80 • r.1 -· A Q -:.:i.an , pre!:ara .... y not. more 1..:ian -: . 

5. Support: according to any of ~~e preceding 

Cl.aims, charac=.er!sed in ":.ha't. ":.he suppor~ a:::n.s ( 4) 

converge towards one another conically in the axial 

direct:ion by a predetermined angle ( c:2) of not. more 

than s0
, preferably not more than 6°. 

6. support according to any of the pre~eding 

Claims, charac~erised in t.hat at. least. one of the 

.. 
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following features is present: 
a) the support arms (4) are rounded at the f=ee end, 

the radius· of curvature (R) being not more than one 
eighth of the diameter of the support (la) 

measured at the base ( 4a) of the supper.:. arms ( 4 ).;-

b) ~he total height (H) of the support (la) cor=esponds 
to not more than its diameter; 

c) the wall thickness (W) of the support (la) is not 

more than 1 nun. 

i. Suppor~ according to Claim 6, characterised in 
that the indentations ( 6) are rounded, the radius of 

curvature ( 2R} preferably cor=esponding to not more 
than twice the radius of curvature (R} of the free ends 
of the suppor~ arms (4). 
8. Support according to any of ~he preceding 

Claims, characterised in that the suppor~ arms (4) are 

different distances apart, said spacing corresponding 

in par~.:.c~lar to an arithmeti~ series. 
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