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(54) Apparatus and method for securing soft tissue to an artificial prosthesis

(57) An apparatus for securing soft tissue to a pros-
thesis includes a retaining member secured to the pros-
thesis. The apparatus also includes a first band con-
structed of a resorbable material. The first band has a
first end portion, a middle portion, and a second end por-
tion. The apparatus also includes a second band con-
structed of a biologically inert material. The second band
has a first end portion, a middle portion, and a second
end portion. The middle portion of the first band is posi-
tioned around a retaining portion of the retaining mem-
ber such that both the first end portion and the second
end portion of the first band extend outwardly from the

retaining member. The middle portion of the second
band is positioned around the retaining portion of the
retaining member such that both the first end portion and
the second end portion of the second band extend out-
wardly from the retaining member. Each of the first end
portion of the first band, the second end portion of the
first band, the first end portion of the second band, and
the second end portion of the second band is adapted
to be secured to the soft tissue. A method of securing
soft tissue to a prosthesis is also disclosed.
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Description

Technical Field of the Invention

[0001] The present invention relates generally to a
prosthesis, and more particularly to an apparatus and
method for securing soft tissue to an artificial prosthesis.

Background of the Invention

[0002] During the lifetime of a patient, it may be nec-
essary to perform a joint replacement procedure on the
patient as a result of, for example, disease or trauma.
Such a joint replacement procedure may involve the use
of a prosthetic component or prosthesis to replace a por-
tion of the patient's natural bone. Heretofore designed
prosthesis are generally constructed of a metallic or
composite material. A problem arises when such metal
or composite prosthesis are utilized to replace a rela-
tively large portion of a bone. In particular, if a large por-
tion of a patient's natural bone must be replaced with a
prosthesis, it is generally difficult to attach the soft tissue
required for joint operation (e.g. ligaments and tendons)
to the implanted prosthesis. For example, as a result of
cancer or other type of disease, the entire proximal end
portion of a patient's tibia may have to be removed and
replaced with a tibial prosthesis. In such a case, the nat-
ural point of connection for the distal end portion of the
patient's patellar ligament (i.e. the tibial tuberosity) is al-
so removed. Hence, the distal end portion of the pa-
tient's patellar ligament must then be secured to the tib-
ial prosthesis in order to provide for functional operation
of the patient's knee.
[0003] A number of approaches have heretofore been
taken in an attempt to attach soft tissue such as liga-
ments and tendons to a metal or composite prosthesis.
The most common approach has been to configure the
prosthesis with a number of suture holes to which the
soft tissue (e.g. a ligament or tendon) may be sutured.
One, problem with this approach is that the soft tissue
has no source of nourishment. Moreover, such a con-
figuration of the prosthesis does not provide adequate
surface features or the like for facilitating ingrowth or an-
choring of the soft tissue to the prosthesis.
[0004] Another approach which has been utilized in-
volves the use of an allograft or composite allograft pros-
thesis in lieu of a metal or composite prosthesis. Such
prosthesis are generally harvested from a donor upon
death thereof and then frozen until needed. However,
the availability of allograft prostheses is becoming more
and more scarce. Moreover, even when available, such
harvested allograft prostheses often times do not pos-
sess the requisite number of tissue attachment sites. In
addition, patients requiring the joint replacement proce-
dure are sometimes either very large or very small in
size which can make the procurement of a properly
sized allograft prosthesis very difficult.
[0005] Yet another approach which has been utilized

involves the use of bone plugs and grafts which are
threaded into or otherwise secured to the prosthesis.
However, this approach suffers from many of the same
drawbacks as does the use of an allograft prosthesis.
Moreover, since bone plugs are constructed of dead tis-
sue, they tend to become brittle over time and eventually
break down under heavy loads.
[0006] What is needed therefore is an apparatus and
method for securing soft tissue to a prosthesis which
overcomes one or more of the above-mentioned draw-
backs. What is particularly needed is an apparatus and
method for securing soft tissue to a prosthesis which
provides enhanced mechanical anchoring of the soft tis-
sue while also stimulating or otherwise facilitating tissue
ingrowth.

Summary of the Invention

[0007] In accordance with one embodiment of the
present invention, there is provided an apparatus for se-
curing soft tissue to a prosthesis. The apparatus in-
cludes a retaining member secured to the prosthesis.
The apparatus also includes a first band constructed of
a resorbable material. The first band has a first end por-
tion, a middle portion, and a second end portion. The
apparatus also includes a second band constructed of
a biologically inert material. The second band has a first
end portion, a middle portion, and a second end portion.
The middle portion of the first band is positioned around
a retaining portion of the retaining member such that
both the first end portion and the second end portion of
the first band extend outwardly from the retaining mem-
ber. The middle portion of the second band is positioned
around the retaining portion of the retaining member
such that both the first end portion and the second end
portion of the second band extend outwardly from the
retaining member. Each of the first end portion of the
first band, the second end portion of the first band, the
first end portion of the second band, and the second end
portion of the second band is adapted to be secured to
the soft tissue.
[0008] In accordance with another embodiment of the
present invention, there is provided an apparatus for se-
curing soft tissue to a prosthesis. The apparatus in-
cludes a retaining member secured to the prosthesis.
The retaining member has a retaining surface. The ap-
paratus also includes an inner band having a first end
portion, a middle portion, and a second end portion. The
apparatus further includes an outer band having a first
end portion, a middle portion, and a second end portion.
The middle portion of the inner band is positioned in con-
tact with the retaining surface of the retaining member
such that both the first end portion and the second end
portion of the inner band extend outwardly from the re-
taining member. The outer band is secured to the inner
band such that (a) the first end portion of the outer band
is positioned in contact with the first end portion of the
inner band, (b) the middle portion of the outer band is
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positioned in contact with the middle portion of the inner
band, and (c) the second end portion of the outer band
is positioned in contact with the second end portion of
the inner band. Each of the first end portion of the inner
band, the second end portion of the inner band, the first
end portion of the outer band, and the second end por-
tion of the outer band is adapted to be secured to the
soft tissue.
[0009] In accordance with a further embodiment of the
present invention, there is provided a method of secur-
ing soft tissue to a prosthesis. The prosthesis has a re-
taining member secured thereto. The method includes
the step of looping a first end portion of a first band
around the retaining member such that both the first end
portion of the first band and a second end portion of the
first band extend outwardly from the retaining member.
The method also includes the step of looping a first end
portion of a second band around the retaining member
such that both the first end portion of the second band
and a second end portion of the second band extend
outwardly from the retaining member. In addition, the
method includes the step of securing the soft tissue to
(i) the first end portion and the second end portion of the
first band, and (ii) the first end portion and the second
end portion of the second band.
[0010] In accordance with yet another embodiment of
the present invention, there is provided a prosthesis as-
sembly. The prosthesis assembly includes a prosthetic
component having a retaining member secured thereto.
The prosthesis assembly also includes a first band con-
structed of a resorbable material. The first band is adapt-
ed to be secured to both the retaining member and the
soft tissue. The prosthesis assembly also includes a
second band constructed of a biologically inert material.
The second band is adapted to be secured to both the
retaining member and the soft tissue.
[0011] It is therefore an object of the present invention
to provide a new and useful apparatus for securing soft
tissue to a prosthesis.
[0012] It is moreover an object of the present inven-
tion to provide an improved apparatus for securing soft
tissue to a prosthesis.
[0013] It is a further object of the present invention to
provide a new and useful method of securing soft tissue
to a prosthesis.
[0014] It is also an object of the present invention to
provide an improved method of securing soft tissue to
a prosthesis.
[0015] It is yet another object of the present invention
to provide an apparatus and method for securing soft
tissue to a prosthesis which provides enhanced me-
chanical anchoring of the soft tissue while also stimulat-
ing or otherwise facilitating tissue ingrowth.
[0016] The above and other objects, features, and ad-
vantages of the present invention will become apparent
from the following description and the attached draw-
ings.

Brief Description of the Drawings

[0017]

FIG. 1 is a perspective view of a prosthesis assem-
bly which incorporates the features of the present
invention therein;
FIG. 2 is a fragmentary perspective view which
shows the prosthesis assembly of FIG. 1 secured
to a patient's femur;
FIG. 3 is a view similar to FIG. 1, but showing a sec-
ond embodiment of a prosthesis assembly which in-
corporates the features of the present invention
therein; and
FIG. 4 is a fragmentary perspective view which
shows the prosthesis assembly of FIG. 3 secured
to a patient's femur.

Detailed Description of the Invention

[0018] While the invention is susceptible to various
modifications and alternative forms, specific embodi-
ments thereof have been shown by way of example in
the drawings and will herein be described in detail. It
should be understood, however, that there is no intent
to limit the invention to the particular forms disclosed,
but on the contrary, the intention is to cover all modifi-
cations, equivalents, and alternatives falling within the
spirit and scope of the invention as defined by the ap-
pended claims.
[0019] Referring now to FIGS. 1-2, there is shown a
prosthesis assembly 10 for use during performance of
a joint replacement procedure such as a knee replace-
ment procedure. The prosthesis assembly 10 includes
a prosthetic component such as a tibial prosthesis 12
and a band assembly 14. The tibial prosthesis 12 is con-
figured to be implanted into a tibia 16 of a patient. It
should be appreciated that the tibial prosthesis 12 may
be adapted to replace any portion of the patient's tibia
16. In the exemplary embodiment described herein, the
tibial prosthesis 12 is adapted to replace substantially
all of the proximal end of the patient's tibia 16 including
the tibial tuberosity (not shown) to which the distal end
portion of the patient's patellar ligament 30 (or loosely,
the patella tendon) is attached.
[0020] It should be appreciated that although the
present invention is herein described in regard to attach-
ment of the patellar ligament 30 to the tibial prosthesis
12, the concepts of the present invention may be utilized
to secure numerous other types of soft tissue (e.g. liga-
ments and tendons) at numerous joint locations
throughout the body. For example, the concepts of the
present invention may be utilized to attach other liga-
ments and tendons within the knee, or may also be uti-
lized to attach ligaments and tendons associated with
the hip or shoulder joints to a hip or shoulder prosthetic
component, respectively.
[0021] The tibial prosthesis 12 is constructed of a ma-
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terial that is biologically suitable for implantation into the
patient's body. Typically, the tibial prosthesis 12 is con-
structed of a metal such as biological grade stainless
steel or titanium. The tibial prosthesis 12 may also be
constructed of other types of materials such as compos-
ite materials. It should be appreciated that the concepts
of the present invention are useful for attaching soft tis-
sue to the tibial prosthesis 12 irrespective of the type of
material utilized in the construction of the tibial prosthe-
sis 12.
[0022] The tibial prosthesis 12 has a retaining mem-
ber 18 secured thereto. As shall be discussed below in
greater detail, the retaining member 18 is utilized to se-
cure the band assembly 14 to the tibial prosthesis 12.
The retaining member 18 may be embodied as any type
of retaining structure to which the band assembly 14
may be secured. For example, the retaining member 18
may be embodied as a protrusion, hook, clamping
mechanism, or similar type of structure. In the exempla-
ry embodiment shown in FIGS. 1 and 2, the retaining
member 18 is configured as a retaining bar 20. As
shown in FIG. 1, the retaining bar 20 is integrally formed
with a body 22 of the tibial prosthesis 12; however, the
retaining bar 20 could alternatively be a separate com-
ponent which is removably secured to the body 22 by
use of removable fasteners such as bolts or screws (not
shown).
[0023] The body 22 of the tibial prosthesis 12 has a
channel 24 defined therein. As shown in FIG. 1, the
channel 24 is defined by the area between a number of
sidewalls 26 which are machined or otherwise formed
in the body 22 of the tibial prosthesis 12. Each end of
the retaining bar 20 is secured to the body 22 proximate
to the opposite sides of the channel 24. Such a config-
uration allows the retaining bar 20 to extend across the
entire width of the channel 24. Moreover, the outer sur-
face of the retaining bar 20 along with the outer surface
of some or all of the sidewalls 26 has a porous material
28 disposed thereon. The porous material 28 is of the
type which is commonly utilized in various orthopedic
components to enhance bone tissue ingrowth into the
component. However, in regard to the present invention,
the use of the porous material 28 in the construction of
the prosthesis assembly 10 facilitates long-term attach-
ment of soft tissue to the prosthesis assembly 10. In par-
ticular, as discussed below in greater detail, the use of
the porous material 28 in the construction of the tibial
prosthesis 10 and the retaining member 18 of the
present invention facilitates long-term attachment of the
patellar ligament 30 to the tibial prosthesis 12.
[0024] The prosthesis assembly 10 also includes a
bearing insert 32. The bearing insert 32 is provided to
replace the patient's medial and/or lateral meniscus (not
shown) thereby providing a bearing surface on which
the lateral and medial condyles of the distal end of the
patient's femur 40 may bear. The bearing insert 32 is
preferably constructed from a polymeric material such
as polyethylene or ultra-high molecular weight polypro-

pylene (UHMWPE) thereby providing a desirable artifi-
cial surface on which the distal end of the patient's femur
40 may bear.
[0025] As shown in FIG. 1, the band assembly 14 in-
cludes an outer band 34 and an inner band 36. The outer
band 34 provides mechanical strength along with a sup-
port structure for attaching the patellar ligament 30 to
the tibial prosthesis 12. In essence, the outer band 34
functions as a "lattice" through which the patellar liga-
ment 30 may grow in a direction toward the tibial pros-
thesis 12. As such, the outer band 34 may be construct-
ed as a mesh type tape or a thin pliable band. The outer
surfaces of the band 34 may be configured to include a
porous material or other type of surface texture to facil-
itate the growth of the patellar ligament 30 along the
length thereof. The outer band 34 is preferably con-
structed of a biologically inert material which possesses
desirable mechanical properties such as a relatively
high tensile strength and low fatigue characteristics. Ex-
amples of such a biologically inert material which may
be utilized in the construction of the outer band 34 in-
cludes cobalt-chrome strips, marcylene tape, or Dacron
tape.
[0026] The inner band 36, on the other hand, is pro-
vided to facilitate ingrowth of the patellar ligament 30 to
the tibial prosthesis 30. As such, the inner band 36 is
constructed of a resorbable material. What is meant
herein by the term "resorbable material" is any material
that stimulates or otherwise facilitates growth of natural
soft tissue that gradually dissolves or is otherwise ab-
sorbed into the patient's body over time. Resorbable
material may be a natural material, a synthetic material,
or any combination of natural and synthetic materials.
For example, the resorbable material of the present in-
vention may take the form of a xenograft material such
as small-intestinal submucosa (hereinafter "SIS").
Moreover, the resorbable material of the present inven-
tion may also take the form of synthetic materials such
as Poly-(dioxanone) (hereinafter "PDS"), Poly-(glycolic
acid) (hereinafter "PGA"), and Poly-(L-lactic acid) (here-
inafter "PLLA").
[0027] It should also be appreciated that the bands
34, 36 of the band assembly 14 may be arranged in any
desirable order. For example, although the band 34 is
shown and described herein as being the "outer band",
it should be appreciated that the position of the two
bands 34, 36 may be swapped such that the band con-
structed of the resorbable material (i.e. the band 36) is
positioned on the outside of the band constructed of the
biologically inert material (i.e. the band 34).
[0028] As shown in FIG. 2, the band assembly 14 is
looped around the retaining bar 20 and thereafter se-
cured to the patellar ligament 30. In particular, a first end
of the bands 34, 36 is advanced around the retaining
bar 20 such that both ends of the bands 34, 36 extend
outwardly from the retaining bar 20. When looped
around the retaining bar 20 in such a manner, a middle
portion of each of the bands 34, 36 is positioned around
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a retaining portion of the retaining bar 20 so as to retain
the bands 34, 36. The term "retaining portion", as uti-
lized in regard to the retaining member 18, refers to the
portion of the retaining member 18 which is engaged
(either directly or indirectly) by the band assembly 14.
For example, in regard to the retaining bar 20, the upper
surface, the back surface, and the lower surface of the
retaining bar define retaining portions of the retaining
bar 20.
[0029] As shown in FIG. 2, once the band assembly
14 has been looped around the retaining bar 20, the pa-
tellar ligament 30 is then secured thereto. In particular,
the patellar ligament 30 is sandwiched or otherwise in-
terposed between the respective end portions of the
bands 34, 36. In such a configuration the patellar liga-
ment 30 is interposed between the end portions of the
inner band 36 which are, in turn, interposed between the
end portions of the outer band 34. Thereafter, the patel-
lar ligament 30 is sutured to the bands 34, 36 by use of
a number of sutures 38 thereby securing the patellar lig-
ament 30 to the band assembly 14 and hence the tibial
prosthesis 12.
[0030] It should be appreciated from the above de-
scription that the bands 34, 36 of the band assembly 14
cooperate to provide both short-term and long-term at-
tachment of the patellar ligament 30 to the tibial pros-
thesis 12. In particular, during the time period initially
following the joint replacement procedure, the outer
band 34 provides the mechanical strength (e.g. the ten-
sile strength) necessary to maintain attachment of the
patellar ligament 30 to the tibial prosthesis 12. During
such an initial time period, the resorbable material as-
sociated with the inner band 36 (e.g. SIS) stimulates or
otherwise facilitates growth of the patellar ligament 30
in a direction toward the tibial prosthesis 12. As de-
scribed above, during such growth of the patellar liga-
ment 30, the outer band 34 functions as a "lattice" for
facilitating growth the growing patellar ligament 30 in a
direction toward the tibial prosthesis 12.
[0031] Over time, the resorbable material of the inner
band 36 is absorbed by the patient's body during con-
tinued growth of the patellar ligament 30. During such
absorption of the inner band 36, the outer band 34 con-
tinues to provide the mechanical strength necessary to
keep the growing patellar ligament 30 attached to the
tibial prosthesis 12 thereby making up for any mechan-
ical loss created by the dissolving inner band 36. Even-
tually, the patellar ligament 30 grows to a point in which
it begins to ingrow into the porous material 28 disposed
on the outer surface of the retaining bar 20 and the outer
surface of the sidewalls 26 of the body 22 of the tibial
prosthesis 12. Such ingrowth of the patellar ligament 30
into the porous material 28 of the retaining bar 20 and
sidewalls 26 enables long-term attachment of the patel-
lar ligament 30 to the tibial prosthesis 12.
[0032] Referring now to FIGS. 3 and 4, there is shown
another embodiment of a prosthesis assembly (herein-
after referred to with reference numeral 100) which in-

corporates the features of the present invention therein.
The prosthesis assembly 100 is somewhat similar to the
prosthesis assembly 10. Accordingly, the prosthesis as-
sembly 100 includes a number of features and compo-
nents which are identical to certain of the features and
components previously discussed in regard to the pros-
thesis assembly 10. The same reference numerals are
utilized in FIGS. 3 and 4 to designate identical features
which were previously discussed in regard to FIGS. 1
and 2 and additional discussion thereof is not warranted.
[0033] The prosthesis assembly 100 includes a tibial
prosthesis 112 which has a body 122. The body 122 of
the tibial prosthesis 112 is essentially the same as the
body 22 of the tibial prosthesis 12 except that the body
122 has a number of features defined therein which fa-
cilitate securement of the band assembly 14 to the body
122 by use of a different retaining member 18. Specifi-
cally, the retaining bar 20 of the prosthesis assembly 10
has been replaced in the prosthesis assembly 100 with
a different type of retaining member such as a retaining
pin 120.
[0034] Similarly to the retaining bar 20, the retaining
pin 120 is provided to secure the band assembly 14 to
the tibial prosthesis 112. In particular, the bands 34, 36
are positionable around a portion of the outer periphery
of the retaining pin 120 (i.e. a retaining portion of the pin
120) in order to secure the band assembly 14 to the body
122 of the tibial prosthesis 112. Indeed, the body 122 of
the tibial prosthesis 112 has a pin receiving slot 124 and
a band receiving slot 126 defined therein. Once the
bands 34, 36 of the band assembly 14 have been posi-
tioned around the retaining pin 120, the retaining pin 120
is then slid or otherwise advanced into the pin receiving
slot 124 such that the end portions of the bands 34, 36
extend outwardly through the band receiving slot 126.
[0035] A threaded fastener opening 128 is defined in
the body 122 of the tibial prosthesis 112 and extends
from the outside surface of the body 122, through the
body 122, and into the pin receiving slot 124. In such a
manner, a fastener such as a bolt or screw 132 may be
advanced through the fastener opening 128 and into
contact with the retaining pin 120 and/or the band as-
sembly 14 thereby securing the retaining pin 120 (and
hence the band assembly 14) within the pin receiving
slot 124.
[0036] Once the retaining pin 120 has been secured
to the tibial prosthesis 12 in such a manner, the patellar
ligament 30 may then be secured to the band assembly
14 in the manner previously described in regard to the
prosthesis assembly 10. In particular, the patellar liga-
ment 30 may be interposed between, and thereafter su-
tured to, the end portions of the bands 34, 36 extending
out of the band receiving opening 126 in the same man-
ner as described above so as to mechanically secure
the patellar ligament 30 to the tibial prosthesis 112.
[0037] As shown in FIG. 3, a portion 130 of the body
122, along with the retaining pin 120, may have the po-
rous material 28 disposed thereon. As described above,
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such use of the porous material 28 enhances tissue in-
growth which facilitates long-term attachment of the pa-
tellar ligament 30 to the body 122 and the pin 120 and
hence the tibial prosthesis 112.
[0038] The aforedescribed prosthesis assemblies 10,
100 have a number of advantages over heretofore de-
signed prosthesis assemblies. For example, the config-
uration of the band assembly 14 not only provides the
mechanical strength necessary to secure the patellar
ligament 30 to the tibial prosthesis 12, 112, but also fa-
cilitates tissue ingrowth. Specifically, the presence of the
resorbable inner band 36 promotes growth of the patel-
lar ligament 30 in the direction toward the tibial prosthe-
sis 12, 112. In such a manner, ingrowth of the patellar
ligament 30 into the porous coating 28 disposed on the
body 22, 122 and retaining members 18 of the tibial
prosthesis 12, 112 is facilitated. It should be appreciated
that attachment of the patellar tendon 30 by ingrowth to
the tibial prosthesis 12, 112 provides the desirable, long-
term form of attachment that closely reproduces natural
attachment of the patellar ligament 30 to a natural tibia.
Hence, attachment of the patellar ligament 30 by use of
the band assembly 14 not only provides the short-term
mechanical attachment requirements of the joint re-
placement procedure, but also facilitates long-term, per-
manent attachment of the patellar ligament 30 to the tib-
ial prosthesis 12, 112.

Operation of the Present Invention

[0039] In operation, the prosthesis assemblies 10,
100 of the present invention are utilized in the perform-
ance of a knee replacement procedure in order to attach
the distal end portion of the patellar ligament 30 to the
artificial tibial prosthesis 12, 112 which has been im-
planted into the patient's tibia 16. In particular regard to
the prosthesis assembly 10, the tibial prosthesis 12 is
first implanted into the medullary canal of the patient's
tibia 16 such that the body 22 of the tibial prosthesis 12
extends out of the patient's tibia 16 in the manner shown
in FIG. 2.
[0040] Once implanted in such a manner, the bearing
insert 32 is secured to the proximal end of the tibial pros-
thesis 12. Thereafter, the distal end of the patient's fe-
mur 40 is positioned relative the tibial prosthesis 12 such
that the lateral and medial condyles of the distal end of
the patient's femur 40 contact the bearing insert 32.
Such contact with the bearing insert 32 provides a suit-
able artificial surface on which the distal end of the pa-
tient's femur 40 may bear.
[0041] Thereafter, the band assembly 14 is looped
around the retaining bar 20 and thereafter secured to
the patellar ligament 30. In particular, one end of the
bands 34, 36 is advanced around the retaining bar 20
such that both ends of the bands 34, 36 extend outward-
ly from the retaining bar 20. The distal end of the patellar
ligament 30 is then sandwiched or otherwise interposed
between the respective end portions of the bands 34,

36. In such a configuration the patellar ligament 30 is
interposed between the end portions of the inner band
36 which are, in turn, interposed between the end por-
tions of the outer band 34. Thereafter, the patellar liga-
ment 30 is sutured to the bands 34, 36 by use of a
number of sutures 38 thereby securing the patellar lig-
ament 30 to the band assembly 14 and hence the tibial
prosthesis 12.
[0042] It should be appreciated that the order of cer-
tain of the steps of the above described procedure may
be altered. For example, the bands 34, 36 of the band
assembly 14 may be looped around the retaining bar 20
prior to implantation of the tibial prosthesis 12 into the
tibia 16. In the alternative, even if not looped around the
retaining bar 20 prior to implantation of the tibial com-
ponent 12, the band assembly 14 may be looped around
the retaining bar 20 prior to alignment of the patient's
femur 40 with the bearing insert 32. In short, the band
assembly 14 may be looped around the retaining bar 20
at any time in the procedure prior to suturing of the pa-
tellar ligament 30 thereto.
[0043] In particular regard to the prosthesis assembly
100, the tibial prosthesis 112 is first implanted into the
medullary canal of the patient's tibia 16 such that the
body 122 of the tibial prosthesis 112 extends out of the
patient's tibia 16 in the manner shown in FIG. 4. There-
after, the bearing insert 32 is secured to the proximal
end of the tibial prosthesis 112. The distal end of the
patients femur 40 is then positioned relative the tibial
prosthesis 112 in a manner similar to as discussed
above.
[0044] Thereafter, the bands 34, 36 are advanced
around a portion of the outer periphery of the retaining
pin 120 (i.e. the retaining portion of the pin 120). The
retaining pin 120 is then secured to the body 122 of the
tibial prosthesis 112 by sliding or otherwise advancing
into the retaining pin 120 into the pin receiving slot 124
such that the end portions of the bands 34, 36 extend
outwardly through the band receiving slot 126. The
screw 132 is the advanced through the fastener opening
128 and into contact with the retaining pin 120 and/or
the band assembly 14 thereby securing the retaining pin
120 (and hence the band assembly 14) within the pin
receiving slot 124.
[0045] Once the retaining pin 120 has been secured
to the tibial prosthesis 112 in such a manner, the patellar
ligament 30 may then be secured to the band assembly
14 in the manner previously described in regard to the
prosthesis assembly 10. In particular, the patellar liga-
ment 30 is interposed between and thereafter sutured
to the end portions of the bands 34, 36 extending out of
the band receiving opening 126 in the same manner as
described above thereby mechanically securing the pa-
tellar ligament 30 to the band assembly 14 and hence
the tibial prosthesis 112.
[0046] Similarly to as described above in regard to the
prosthesis assembly 10, it should be appreciated that
the order of certain of the steps of the above described
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procedure may be altered. For example, the retaining
pin 120 (with bands 34, 36 of the band assembly 14
looped therearound) may be advanced into the pin re-
ceiving slot 124 prior to implantation of the tibial pros-
thesis 12 into the tibia 16. In the alternative, even if not
positioned in the pin receiving slot 124 prior to implan-
tation of the tibial component 12, the retaining pin 120
(with bands 34, 36 of the band assembly 14 looped
therearound) may be advanced into the pin receiving
slot 124 prior to alignment of the patient's femur 40 with
the bearing insert 32. In short, the retaining pin 120 (with
bands 34, 36 of the band assembly 14 looped therea-
round) may be advanced into the pin receiving slot at
any time in the procedure (including after suturing of the
patellar ligament 30 to the band assembly 14).
[0047] Hence, as described herein, the prosthesis as-
semblies 10, 100 of the present invention provide nu-
merous advantages over heretofore designed prosthe-
sis assemblies. For example, the band assembly 14 pro-
vides a relatively large suture surface compared to here-
tofore designed systems thereby providing initial me-
chanical securement advantages. Moreover, as de-
scribed above, the configuration of the band assembly
14 not only provides the mechanical strength necessary
to secure the patellar ligament 30 to the tibial prosthesis
12, 112, but it also facilitates tissue ingrowth. In partic-
ular, during the time period initially following the joint re-
placement procedure, the outer band 34 provides the
mechanical strength (e.g. the tensile strength) to main-
tain attachment of the patellar ligament 30 to the tibial
prosthesis 12, whereas the resorbable material (e.g.
SIS) associated with the inner band 36 stimulates or oth-
erwise facilitates growth of the patellar ligament 30 in a
direction toward the tibial prosthesis 12. Over time, the
resorbable material of the inner band 36 is absorbed by
the patient's body during continued growth of the patel-
lar ligament 30. During such absorption of the inner
band 36, the outer band 34 continues to provide the me-
chanical strength necessary to keep the growing patel-
lar ligament 30 attached to the tibial prosthesis 12 there-
by making up for any mechanical loss caused by the
dissolving outer band 34. Eventually, the patellar liga-
ment 30 grows to a point in which it begins to ingrow into
the porous material 28 associated with the retaining
members 18 and the body 22, 122 of the tibial prosthesis
12, 112. As described above, such ingrowth of the pa-
tellar ligament 30 into the porous material 28 enables
long-term attachment of the patellar ligament 30 to the
tibial prosthesis 12, 112.
[0048] While the invention has been illustrated and
described in detail in the drawings and foregoing de-
scription, such an illustration and description is to be
considered as exemplary and not restrictive in charac-
ter, it being understood that only the preferred embodi-
ments have been shown and described and that all
changes and modifications that come within the spirit of
the invention are desired to be protected.
[0049] There are a plurality of advantages of the

present invention arising from the various features of the
prosthesis assembly and associated method described
herein. It will be noted that alternative embodiments of
the prosthesis assembly and associated method of the
present invention may not include all of the features de-
scribed yet still benefit from at least some of the advan-
tages of such features. Those of ordinary skill in the art
may readily devise their own implementations of a pros-
thesis assembly and associated method that incorpo-
rate one or more of the features of the present invention
and fall within the spirit and scope of the present inven-
tion as defined by the appended claims.
[0050] For example, it should be appreciated that al-
though the prosthesis assemblies 10, 100 are herein de-
scribed as being utilized in conjunction with a natural
human femur 40, the prosthesis assemblies 10, 100 of
the present invention may also be utilized in conjunction
with an implanted femoral component.

Claims

1. An apparatus for securing soft tissue to a prosthe-
sis, comprising:

a retaining member secured to said prosthesis;
a first band constructed of a resorbable mate-
rial, said first band having a first end portion, a
middle portion, and a second end portion; and
a second band constructed of a biologically in-
ert material, said second band having a first end
portion, a middle portion, and a second end por-
tion,

wherein (i) said middle portion of said first
band is positioned around a retaining portion of said
retaining member such that both said first end por-
tion and said second end portion of said first band
extend outwardly from said retaining member, (ii)
said middle portion of said second band is posi-
tioned around said retaining portion of said retaining
member such that both said first end portion and
said second end portion of said second band extend
outwardly from said retaining member, and (iii) each
of said first end portion of said first band, said sec-
ond end portion of said first band, said first end por-
tion of said second band, and said second end por-
tion of said second band is adapted to be secured
to said soft tissue.

2. The apparatus of claim 1, wherein said soft tissue
is interposed between (i) said first end portion and
said second end portion of said first band, and (ii)
said first end portion and said second end portion
of said second band when said first band and said
second band are secured to said soft tissue.

3. The apparatus of claim 1, wherein each of (i) said
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soft tissue, (ii) said first end portion of said first band,
and (iii) said second end portion of said first band
is interposed between said first end portion of said
second band and said second end portion of said
second band when said first band and said second
band are secured to said soft tissue.

4. The apparatus of claim 1, wherein each of (i) said
soft tissue, (ii) said first end portion of said second
band, and (iii) said second end portion of said sec-
ond band is interposed between said first end por-
tion of said first band and said second end portion
of said first band when said first band and said sec-
ond band are secured to said soft tissue.

5. The apparatus of claim 1, wherein said resorbable
material includes a xenograft material.

6. The apparatus of claim 1, wherein said biologically
inert material includes a cobalt-chrome material.

7. The apparatus of claim 1, wherein said prosthesis
is constructed of metal.

8. The apparatus of claim 1, wherein:

said retaining member includes a pin,
said prosthesis has a pin receiving slot and a
band receiving slot defined therein,
said pin is positionable in said pin receiving slot
of said prosthesis, and
each of said first end portion of said first band,
said second end portion of said first band, said
first end portion of said second band, and said
second end portion of said second band ex-
tends outwardly from said band receiving slot
when said pin is positioned in said pin receiving
slot.

9. The apparatus of claim 1, wherein:

said retaining member includes a retaining bar,
said prosthesis has a channel defined therein,
said retaining bar extends across said channel
of said prosthesis,
said middle portion of said first band is posi-
tioned in said channel of said prosthesis such
that both said first end portion and said second
end portion of said first band extend outwardly
from said channel, and
said middle portion of said second band is po-
sitioned in said channel of said prosthesis such
that both said first end portion and said second
end portion of said second band extend out-
wardly from said channel.

10. An apparatus for securing soft tissue to a prosthe-
sis, comprising:

a retaining member secured to said prosthesis,
said retaining member having a retaining sur-
face;
an inner band having a first end portion, a mid-
dle portion, and a second end portion; and
an outer band having a first end portion, a mid-
dle portion, and a second end portion,

wherein (i) said middle portion of said inner
band is positioned in contact with said retaining sur-
face of said retaining member such that both said
first end portion and said second end portion of said
inner band extend outwardly from said retaining
member, (ii) said outer band is secured to said inner
band such that (a) said first end portion of said outer
band is positioned in contact with said first end por-
tion of said inner band, (b) said middle portion of
said outer band is positioned in contact with said
middle portion of said inner band, and (c) said sec-
ond end portion of said outer band is positioned in
contact with said second end portion of said inner
band, and (iii) each of said first end portion of said
inner band, said second end portion of said inner
band, said first end portion of said outer band, and
said second end portion of said outer band is adapt-
ed to be secured to said soft tissue.
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