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Description

OBJECT OF THE INVENTION

[0001] The present patent application has as its object
the provision of a prosthetic band for repairing a mitral
valve which incorporates notable innovations and advan-
tages. Examples of known devices for repairing a mitral
valve can be found, e.g., in WO 2009/010619 A2/EP 2
198 806 A2, WO 2009/141665 A1, US 2003/083742 A1
and US 2007/123979 A1.
[0002] More specifically, the invention proposes the
development of a prosthetic band designed to facilitate
the repair of degenerative mitral insufficiency and having
points of reference for the arrangement of artificial cords
during the surgical operation.

BACKGROUND OF THE INVENTION

[0003] At present, the main cause of impairment of the
mitral valve is degenerative pathology bringing about mi-
tral insufficiency.
[0004] The mitral valve is one of the four valves of the
heart having a complex structure with various elements
which must function in a coordinated manner in order to
cause the blood to flow in the correct direction. If the
closure of the valve is not adequate, this gives rise to so-
called mitral insufficiency.
[0005] Basically, the valve consists of two vela (ante-
rior and posterior) which are inserted on a ring and an-
chored to the papillary muscles of the wall of the left ven-
tricle by a large quantity of tendinous cords (see Figures
1 and 2), as can be seen in Figures 1 and 2. The normal
mitral ring 10 (see Figure 4) has a posterior region and
an anterior region situated between the two trigones,
which are fibrous structures that form part of the base of
the heart.
[0006] Under normal conditions, during the contraction
phase of the heart, those two leaflets come together (co-
aptation zone) and close the valve, preventing insuffi-
ciency from occurring. The closure of the valve is pro-
duced practically at the level of the ring and never above
it, given that the chordae tendineae do not allow the leaf-
lets to rise above that level.
[0007] In mitral insufficiency of a degenerative origin,
the closure of the valve is not correct because one of the
leaflets, or both of them, move beyond the plane of the
ring and penetrate partially into the left atrium, giving rise
to what is referred to as prolapse of the leaflets. The
primary cause of the prolapse is the elongation or rup-
turing of one of more of the chordae tendineae.
[0008] The most common prolapse is that of the pos-
terior leaflet, but prolapses of the anterior leaflet or of
both simultaneously are also common. Relevantly, in mi-
tral insufficiency there always exists a dilatation of the
mitral annulus to varying degrees.
[0009] When the mitral insufficiency is severe, the pa-
tient must undergo surgical intervention. The possibilities

are the replacement of the valve with an artificial valve
prosthesis, or the repair of the valve itself.
[0010] Currently, there is clear evidence that repair is
superior to the replacement of the valve in terms of sur-
vival, reduction of complications and improvement of the
functional status of the patient.
[0011] The correct repair of the mitral valve has three
objectives:

- To restore the mobility of the leaflets without restric-
tion or excess movement;

- To create an adequate coaptation surface or closure;
- To remodel the shape and size of the dilated mitral

annulus.

[0012] The repair of the isolated prolapse of the pos-
terior leaflet is simple and reproducible and has tradition-
ally been treated through partial resection of the leaflet.
However, when the prolapse is of the anterior leaflet or
of both leaflets, the difficulty increases, and many sur-
geons are unable to repair the valve.
[0013] One known and widely used technique consists
of the use of artificial cords (hereinafter called "neo-
cords"), usually made of PTFE, which substitute the torn
or stretched chordae tendineae. These neocords are
stitched to the papillary muscles and extend to the free
edge of the leaflets and imitate the function of the natural
cords.
[0014] The artificial neocords made of PTFE have be-
come the technique of choice for correcting mitral pro-
lapse, and its use has therefore become widespread.
Such neocords enable the repair of prolapses of one or
both leaflets or of multiple prolapsing segments of the
same leaflet, applying as many neocords as necessary.
[0015] Nonetheless, the use of these artificial cords is
associated with two significant technical problems. One
of them consists in the difficulty in measuring the exact
shape of the length that the artificial neocords must have,
while a second known problem is related to the difficulty
in tying the cords over the leaflet while preventing the
knots from sliding downward (resulting in the cord being
shorter than required and causing overcorrection) due to
the slippery nature of the PTFE material.
[0016] Various attempts have been made to resolve
the aforementioned problems.

DESCRIPTION OF THE INVENTION

[0017] The invention is defined by the appended
claims. The present invention was developed with the
purpose of providing an invention which resolves the
abovementioned drawbacks while providing, moreover,
other additional advantages which will become evident
from the description which follows.
[0018] One object of the present invention is therefore
to provide a prosthetic band which comprises an elongate
band made of a flexible material for the fixation of artificial
cords and is characterized in that it includes a plurality
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of separable pads (preferably made of PFTE) joined
along the trajectory of said elongate band which project
with respect thereto, which pads are separated from each
other and are capable of receiving such artificial cords.
[0019] It should be mentioned that these pads act as
a point of reference for establishing the correct length of
the neocords that are fixed to the elongate band. This is
because the distance between the papillary muscles and
the mitral annulus remains constant throughout the entire
cardiac cycle.
[0020] By virtue of these features, the proper length of
the neocords can be established, and they can be tied
without slippage of the knots with the aim of applying
them during an operation for the repair of a prolapse of
the mitral valve. Moreover, this is a solution in which no
measurement is required either of the size of the ring or
band or of the length of the implanted neocords, said
prosthetic band being easy to use and handle by the sur-
geon.
[0021] Another advantage of the invention is that, in
addition, there is no possibility of slippage of the knots,
since tying is performed on the pads, which are fixed to
the elongate band and cannot move downward upon be-
ing tied.
[0022] According to one particularly preferred embod-
iment of the invention, each of the pads is formed by a
substantially laminar main portion and a joining section
of lesser thickness that can be fixed to the flexible band,
the main portion of the pad also having two through holes
through which neocords pass.
[0023] Another aspect of the invention which is no less
important is that it proves useful for prolapses of a single
leaflet (anterior or posterior) or of both leaflets simulta-
neously and reduces the time required for an operation,
thus reducing the risk to the patient.
[0024] According to one embodiment of the invention,
the pads are joined to the elongate band by an adhesive
material.
[0025] In one alternative modification of the invention,
the pads can be joined to the elongate band by means
of stitching.
[0026] Other features and advantages of the prosthetic
band constituting the object of the present invention will
become evident from the non-exclusive description of a
preferred embodiment, which is illustrated for the sake
of example in a non-limiting manner in the enclosed draw-
ings, wherein:

BRIEF DESCRIPTION OF THE DRAWINGS

[0027]

Figure 1.- is a schematic view of a mitral valve with
two leaflets;

Figure 2.- is a schematic view of the mitral apparatus
showing the left atrial wall, the mitral annulus, two
mitral leaflets, multiple chordae tendineae, papillary

muscles and the left ventricular wall;

Figure 3.- is a plan view of the prosthetic band ac-
cording to the present invention which adopts a tra-
jectory substantially in the shape of a C;

Figure 4.- is a schematic elevation in section of the
native mitral annulus in which the prosthetic band
according to the invention is located; and

Figure 5A-5C.- are three schematic views showing
the steps in the application of the prosthetic band
according to the invention.

DESCRIPTION OF A PREFERRED EMBODIMENT

[0028] As shown in the enclosed figures, a prosthetic
band according to the invention is illustrated which is de-
signed for the repair of a mitral valve (represented in Fig-
ures 1 and 2) using surgical techniques which employ
the neocords that were explained above.
[0029] Visible in Figure 2 are the various parts which
make up the mitral apparatus, showing the left atrial wall,
the mitral annulus 10, multiple chordae tendineae 20, the
mitral leaflets 30 and papillary muscles 40.
[0030] More particularly, said prosthetic band 1 com-
prises an elongate band 2 (having an approximate length
of 63 millimeters, which turns out to be ideal for adult
patients) made of a flexible material for the fixation of
neocords 3 (artificial cords), preferably constituted by a
central core of silicone material an exterior covering of
polyester material with a circular cross section and an
approximate diameter of 3 millimeters. In addition, a plu-
rality of separable pads 4 joined to the band and protrud-
ing with respect thereto are provided, said pads 4 being
separated from each other and are capable of fixing such
neocords 3. All of the pads 4 protrude in the same direc-
tion when the elongate band 2 is extended in a straight
manner.
[0031] As can be seen clearly in Figure 3, each of the
pads 4 is formed by a substantially laminar main portion
4a and a joining section 4b of lesser thickness that can
be joined to the flexible band, which facilitates the sep-
aration thereof with respect to the main portion 4a, a pair
of through holes 5 having been provided in said main
portion 4a of the pad 4 through which neocords 3 can
pass.
[0032] The pads 4 can be joined to the elongate band
2 by an adhesive material, by means of stitching or any
other suitable manufacturing means.
[0033] The positioning of the prosthetic band with re-
spect to the mitral annulus 10 can be seen in Figure 4.
[0034] The use of the prosthetic band 1 is detailed be-
low with reference to Figures 5A-5C, which provide a
schematic illustration of the pads 4.
[0035] In Figure 5A, the prolapsing segments of both
leaflets are identified. One of the ends of the neocord 3
is therefore first stitched to the fibrous head 6 of the pap-
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illary muscles 40, leaving the opposite end free. The sur-
geon then performs an annuloplasty of the posterior ring,
with the elongate band 2 of the prosthetic band 1 anchor-
ing its ends in the trigones 7.
[0036] The free end of the neocords is then tied to the
pads 4 as can be seen in Figure 5B.
[0037] Finally, the pad is cut, separating it from the
elongate band 2, and the pad 4 in question is transferred
with its corresponding sutured neocord 3 to the prolaps-
ing segment of the leaflet (see Figure 5C) and is fixed to
same by stitching with a polypropylene suture.
[0038] The details, shapes, dimensions and other ac-
cessory elements, as well as the materials used in the
manufacture of the prosthetic band according to the in-
vention can be substituted as needed with others that
are technically equivalent and do not depart from the es-
sence of the invention or the scope defined by the claims,
which are included below.

Claims

1. Prosthetic band (1), in particular for repairing a mitral
valve, comprising an elongate band (2) made of a
flexible material for the fixation of artificial cords,
characterized in that a plurality of separable pads
(4) is included that are joined to said elongate band
(2) along the trajectory of said elongate band (2) and
protrude with respect thereto, and that are separable
from said elongate band (2), said pads (4) being sep-
arated from each other and capable of receiving such
artificial cords.

2. Prosthetic band (1) as set forth in claim 1, charac-
terized in that each of the pads (4) is formed by a
substantially laminar main portion and a joining seg-
ment of lesser thickness that can be fixed to the flex-
ible band.

3. Prosthetic band (1) as set forth in claim 2, charac-
terized in that the main portion of the pad has at
least two through holes (5) through which artificial
cords can pass.

4. Prosthetic band (1) as set forth in claim 1, charac-
terized in that all of the pads (4) protrude in the
same direction when the elongate band (2) is ex-
tended in a straight manner.

5. Prosthetic band (1) as set forth in claim 1, charac-
terized in that the pads (4) are joined to the elongate
band by an adhesive material.

6. Prosthetic band (1) as set forth in claim 1, charac-
terized in that the pads (4) are joined to the elongate
band by means of stitching.

7. Prosthetic band (1) as set forth in claim 1, charac-

terized in that the elongate band (2) has a length
of approximately 63 millimeters.

8. Prosthetic band (1) as set forth in claim 1, charac-
terized in that the elongate band (2) is constituted
by a central core of silicone material an exterior cov-
ering of polyester material.

9. Prosthetic band (1) as set forth in claim 1, charac-
terized in that the pads (4) are made ofPTFE.

Patentansprüche

1. Prothetisches Band (1), insbesondere zur Reparatur
einer Mitralklappe, umfassend ein aus einem flexib-
len Material bestehendes längliches Band (2) zur Be-
festigung künstlicher Stränge, dadurch gekenn-
zeichnet, dass eine Mehrzahl separierbarer Pads
(4) vorgesehen ist, die mit dem besagten länglichen
Band (2) entlang der Trajektorie des besagten läng-
lichen Bandes (2) verbunden sind und in Bezug auf
dieses vorstehen und die von dem besagten längli-
chen Band (2) trennbar sind, wobei die Pads (4) von-
einander getrennt und geeignet sind, um die künst-
lichen Stränge aufzunehmen.

2. Prothetisches Band (1), dadurch gekennzeichnet,
dass jedes der Pads (4) durch einen im wesentlichen
laminaren Hauptabschnitt und ein sich anschließen-
des Segment geringerer Dicke, das an dem flexiblen
Band befestigt werden kann, gebildet ist.

3. Prothetisches Band (1) nach Anspruch 2, dadurch
gekennzeichnet, dass der Hauptabschnitt des
Pads wenigstens zwei Durchgangslöcher (5) auf-
weist, durch welche sich künstliche Stränge erstre-
cken können.

4. Prothetisches Band (1) nach Anspruch 1, dadurch
gekennzeichnet, dass alle Pads (4) in die gleiche
Richtung vorstehen, wenn sich das längliche Band
(2) in gradliniger Weise erstreckt.

5. Prothetisches Band (1) nach Anspruch 1, dadurch
gekennzeichnet, dass die Pads (4) mit dem läng-
lichen Band durch ein Haftmaterial verbunden sind.

6. Prothetisches Band (1) nach Anspruch 1, dadurch
gekennzeichnet, dass die Pads (4) mit dem läng-
lichen Band durch Nähte verbunden sind.

7. Prothetisches Band (1) nach Anspruch 1, dadurch
gekennzeichnet, dass das längliche Band (2) eine
Länge von ungefähr 63 mm aufweist.

8. Prothetisches Band (1) nach Anspruch 1, dadurch
gekennzeichnet, dass das längliche Band (2) durch
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einen zentralen Kern aus einem Silikonmaterial und
eine äußere Abdeckung aus einem Polyestermate-
rial gebildet wird.

9. Prothetisches Band (1) nach Anspruch 1, dadurch
gekennzeichnet, dass die Pads (4) aus PTFE ge-
fertigt sind.

Revendications

1. Bandelette prothétique (1), en particulier pour la ré-
paration d’une valvule mitrale, comprenant une ban-
delette allongée (2) réalisée en un matériau flexible
pour la fixation de cordons artificiels, caractérisée
en ce qu’une pluralité de tampons séparables (4)
sont inclus, qui sont reliés à ladite bandelette allon-
gée (2) le long de la trajectoire de ladite bandelette
allongée (2) et font saillie par rapport à celle-ci, et
qui sont aptes à être séparés de ladite bandelette
allongée (2), lesdits tampons (4) étant séparés les
uns des autres et aptes à recevoir de tels cordons
artificiels.

2. Bandelette prothétique (1) selon la revendication 1,
caractérisée en ce que chacun des tampons (4) est
formé par une partie principale sensiblement lami-
naire et un segment d’assemblage de moindre
épaisseur, qui peut être fixé à la bandelette flexible.

3. Bandelette prothétique (1) selon la revendication 2,
caractérisée en ce que la partie principale du tam-
pon a au moins deux trous traversants (5) à travers
lesquels des cordons artificiels peuvent passer.

4. Bandelette prothétique (1) selon la revendication 1,
caractérisée en ce que tous les tampons (4) font
saillie dans la même direction lorsque la bandelette
allongée (2) est étendue de manière droite.

5. Bandelette prothétique (1) selon la revendication 1,
caractérisée en ce que les tampons (4) sont reliés
à la bandelette allongée par un matériau adhésif.

6. Bandelette prothétique (1) selon la revendication 1,
caractérisée en ce que les tampons (4) sont reliés
à la bandelette allongée par couture.

7. Bandelette prothétique (1) selon la revendication 1,
caractérisée en ce que la bandelette allongée (2)
a une longueur d’environ 63 millimètres.

8. Bandelette prothétique (1) selon la revendication 1,
caractérisée en ce que la bandelette allongée (2)
est constituée par un noyau central en matériau si-
licone et un revêtement extérieur en matériau poly-
ester.

9. Bandelette prothétique (1) selon la revendication 1,
caractérisée en ce que les tampons (4) sont réali-
sés en PTFE.
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