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A Device for Anchoring a Crucial Ligament Transplant into the
Knee Joint Parts

Abstract

A device for anchoring a crucial ligament transplant in the knee joint parts, characterised by a
s generally cylindrical sleeve [30] of metallic, bio-compatible material, with at least two axis-parallel slots
[50] which are distanced in the circumferential direction and which extend from one end over a larger
length of the sleeve [30], with a roughening [42] of a sleeve section in the region of the slots [50], with
a head [38] at the other end of the sleeve [30] and with an inner threaded section [56] which extends
from the head [38] up to into the region of the slots [50], wherein the connecting section [58] of the
10 sleeve bore [54] has a diameter which is equal or smaller than the tip diameter of the inner threaded
section [56], and by a screw [34] with a threaded shank [62] which is screwable into the inner thread
[54] and with a head [60] at one end of the shank [62], wherein the length of the shank [62] is smaller

than that of the sleeve [30].
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The following statement is a full description of this invention, including the
best method of performing it known to me/us:-
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A Device for Anchoring a Crucial Ligament Transplant into the
Knee Joint Parts

The invention relates to a device for anchoring a crucial ligament transplant in knee joint
parts, characterised by a generally cylindrical sleeve of metallic, bio-compatible material, with at
least two axis-parallel slots which are distanced from each other in a circumferential direction and
which extend from one end to over more than half of the length of the sleeve, with a roughening of
a sleeve section which extends from the one end in the region of the slots, with a head at the other
end of the sleeve and with an inner threaded section which extends from the head up to the region
of the slots, wherein a connecting section of a sleeve bore has a diameter which is equal or smaller
than the tip diameter of the inner threaded section; and by a screw with a threaded shank which is
screwable into the inner thread and with a head at one end of the shank, wherein the length of the
shank is smaller than that of the sleeve.

It is an established method of knee ligament surgery for a torn crucial ligament, to apply a
patella tendon bone transplant. In the first post-operative weeks the intensity of the early functional
rehabilitation is limited essentially by the breaking load of the transplant anchoring. It is known to
carry out the anchoring with a so-called interference screw. With this the end of the tendon or the
bone block connected to the tendon is fixed in a bore of the approximate knee joint part with the
help of a screw. It however has been shown that with this type of fastening problems and
complications occur. Thus amongst other things damage to the bone block, uncontrollable
displacements of the bone block, fracture of the bone block as well as damage of the ligament
transplant take place. Also a erroneous positioning of the interference screw has been observed.

It is therefore the object of the invention to provide a device for anchoring a crucial
ligament transplant which does not have the disadvantages, can be simply applied and ensures an
effective anchoring or to provide an alternative to the prior art. _

The object is achieved by a device for anchoring a crucial ligament transplant in knee joint
parts, characterised by a generally cylindrical sleeve of metallic, bio-compatible material, with at
least two axis-parallel slots which are distanced from each other in a circumferential direction and
which extend from one end to over more than half of the length of the sleeve, with a roughening of
a sleeve section which extends from the one end in the region of the slots, with a head at the other
end of the sleeve and with an inner threaded section which extends from the head up to the region
of the slots, wherein a connecting section of a sleeve bore has a diameter which is equal or smaller
than the tip diameter of the inner threaded section; and by a screw with a threaded shank which is

- S 2 crewable into the inner thread and with a head at one end of the shank, wherein the length of the

nk is smaller than that of the sleeve.
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The device according to the invention consists of two parts, specifically a sleeve and a
screw. The screw comprises a threaded shank as well as a head on the end of the shank. The
sleeve and screw consist of body-compatible material, wherein the sleeve is preferably
manufactured of titanium.

The sleeve comprises a head at one end and at least two axis-parallel slots which are
distanced by a circumferential distance and which extend from the other end of the sleeve in the
direction of the head. The sleeve comprises further an inner threaded section into which the screw
shank is screwed. Since the thread-free sleeve bore section which lies towards the free end of the
sleeve in diameter is equal or smaller than the diameter of the inner thread, there is effected a
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spreading apart of the sleeve at the free end when the screw shank enters into the thread-free part of
the sleeve.

The outer side of the sleeve between the slots is provided with a roughening. With the help of
such a device therefore a bone block or the patella tendon itself may be effectively fastened against
the walling of a bore which previously has been brought into the joint parts from the outside.

According to one formation of the invention the roughening is formed by annular ribs concentric
to the axis of the sleeve. In cross section the ribs may be formed such that there results a sawtooth-
like course which effects a particularly effective anchoring of the transplant in the bore. '

According to one formation of the invention between the head and the roughening there is
provided a smoother outer section for the sleeve. The roughening leads as known to a weakening of
the strength of the sleeve. A smooth outer side on the other hand has a higher strength so that the
strength of the sleeve as a whole is very high. The slots may extend into the smooth section or end at
these. Preferably there are provided four slots arranged at a circumferential distance of 90°.

According to a further formation of the invention on the outer side of the head of the sleeve
there is attached a marking which has a fixed relation to the slots. By way of this the surgeon may
ensure that a spread out sector of the sleeve effectively comes into engagement with the transplant. It
is avoided that a slot region directly engages with the transplant, which would reduce the
effectiveness of the anchoring.

The head of the sleeve is preferably a polygon as also the head of the screw. The polygon
head of the sleeve serves to hold this against rotation when the screw is screwed via its head into the
sleeve. It is to be understood that the diameter of the sleeve or the width of the head of the screw is
considerably smaller than that of the head of the sleeve.

According to a further formation of the invention the length of the sleeve is between 26 and
30mm, preferably 286mm. The diameter of the sleeve varies between 4 and 6mm, preferably is S5mm,
measured in the smooth region near to the head or in the tip diameter of the roughening.

The invention is hereinafter described in more detail by way of an embodiment example shown
in the drawings.

Fig. 1 shows two devices according to the invention after their implantation in the knee.

Fig. 2 shows the lateral view of a device according to the invention.

Fig. 3 shows an end view of the device according to Fig. 2 in the direction of arrow 3.

Fig. 4 shows a longitudinal section through the sleeve of the device according to Fig. 2.

Fig. 5 shows the lateral view of a screw of the device according to Fig. 2.

In Fig. 1 there is indicated a femur 10 and a tibia 12 with the corresponding joint parts 14 and
16 respectively. One recognises a bore 18 in the joint part 16 and a bore 20 in the joint part 14. They
extend outwardly from the femoral and tibial reference point of a somewhat front crucial ligament on
the joint part 14 and the joint part 16 respectively. The bores 18, 20 which in each case are carried out
from the outside to the inside with the operation, are aligned to one another when the joints 14, 16
face one another in their position shown in Fig. 1 (stretched knee). Also the outer reference point for
the drilling tool on creating the bores 18, 20 is directed according to this.
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In the bores 18, 20 there is located a patella tendon transplant 22, consisting of a tendon
section 24 and two bone blocks 26, 28 at the ends of the tendon section 24. The transplant 22 which
during the operation is previously removed, is applied info the bores 18, 20 in the manner and way
shown in Fig. 1. The fastening of the bone blocks 26, 28 is effected with fastening devices 30 and 32

5 respectively, which are yet described further below. In this manner the transplant 22 is fastened in the
joint parts 14, 16 and may as a result assume the function of a crucial ligament.

A device according to Fig. 1, for example the device 30, is shown in more detail in the Figures 2
to 5. It is composed of a sleeve 32 of titanium.and a screw 34 of a suitable body-compatible material
or a suitable metal alloy. The sleeve 32 has a shank 36 and a head 38 at one end. The shank 36

10 comprises a smooth sgction‘ 40 which is directly neighbouring the head 38 and which blends into a
ribbed section 42. The ribs 44 of the ribbed section 42 are concentric to the longitudinal axis of the
shank 36. They are shaped by oblique annular grooves 46 in a manner such that in section there
results a sawtooth-like profile. At the end the shank 36 comprises a conical introduction section 48.

Four axis-parallel slofs amanged at a circumferential distance of - 900 of which one is
K 15 recognised at 50, extend from the introduclion section 48 up to in the smooth section 40 and
. subdivide this section in four sectors. _ |
e As can be recognised from Fig. 3 the head 38 is a hexagonal head whose width is significantly
Tl greater than the diameter of the smooth section 40. As can further be recognised from Fig. 3 there are
provided four line markings 52 on the head 38, which are aranged at a distance of 90°. The markings -
2 lie in each case centrally between neighbouring slots 50. The surgeon who handles the device
: , according to Fig. 2 knows as a result where the sectors in the rotational direction fie in each case.
Joeee, | As is deduced from Fig. 4, the sleeve 32 and the shank 36 comprises a bore 54 which
. completely passes through. An inner threaded section 56 extends from the head 38 over
. . ' approximately two thirds of the shank 36 and then blends into a section 58 with a diameter which
) 25 comesponds roughly o the tip diameter of the thread.
R In Fig. 5 the screw 34 is represented which comprises a hexagonal head 60 and a threaded
- e shank 62. The threaded shank 62 is shorter than the sleeve shank 36. The head 60 is significantly

smaller than the head 38 of the sleeve .32.
If the screw 34 is screwed into the sleeve 32, the sector sections in the ribbed section 42

+-30 spread radially outwards. This condition is shown in Fig. 1. In this manner the bone blocks 26, 28 are

effectively pressed by the seclors against the walling of the bore. It is therefore possible to already
prematurely load the transplant, without there existing the danger that the anchoring yields.

With the treatment firstly after a suitable preparation the bores 18, 20 are shaped into which

then the transplant 22 is placed. The diameter of the bore 18, 20 is significantly greater than the

35 thickness of the bone block 26, 28. After positioning the transplant 22 and its temporary fastening with

the help of means which here are not shown, from the outside ﬁrs’tly one of the two devices 30, 32 are

introduced and actuated with the help of screw tools. The head 38 of the device 30 with a tool is held

against rotation so that the screw 34 on the head can be screwed inlo the sleeve-32 with a
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onto the bore wall. If the one bone block 26, 28 is anchored there is then effected the anchoring of the

other bone block in the same way.
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The claims defining the invention are as follows:

1. A device for anchoring a crucial ligament transplant in knee joint parts,
characterised by a generally cylindrical sleeve of metallic, bio-compatible material, with at least two
axis-parallel slots which are distanced from each other in a circumferential direction and which
extend from one end to over more than half of the length of the sleeve, with a roughening of a
sleeve section which extends from the one end in the region of the slots, with a head at the other
end of the sleeve and with an inner threaded section which extends from the head up to the region
of the slots, wherein a connecting section of a sleeve bore has a diameter which is equal or smaller
than the tip diameter of the inner threaded section; and by a screw with a threaded shank which is
screwable into the inner thread and with a head at one end of the shank, wherein the length of the

shank is smaller than that of the sleeve.

2. A device according to claim 1, characterised in that the sleeve is formed of
titanium.

3. A device according to claim 1 or claim 2, characterised in that the roughening of
the sleeve section is formed by annular ribs concentric to the axis of the sleeve.

4. A device according to claim 3, characterised in that the annular ribs are shaped
such that in section there is formed a sawtooth-like profile.

5. A device according to any one of claims 1 to 4, characterised in that the sleeve
between the head and the roughening comprises a smooth outer section.

6. A device according to claim 1 or claim 5, characterised in that the slots extend
into the smooth section.

7. A device according to any one of claims 1 to 6, characterised in that there are
provided four slots which are arranged at a circumferential distance of 90° from each other.

8. A device according to any one of claims 1 to 7, characterised in that the head of
the sleeve and/or screw is a polygonal head.

9. A device according to any one of claims 1 to 8, characterised in that the
diameter of the screw head is smaller than that of the sleeve head.

10. A device according to any one of claims 1 to 9, characterised in that the sleeve
has a length of 26 to 30mm.

". A device according to claim 10, characterised in that the sleeve has a length of
about 28mm.

12. A device according to any one of claims 1 to 11, characterised in that the sleeve

as a diameter of 4 to 6mm.
13. A device according to claim 12, characterised in that the sleeve has a diameter

[RALIBZZ]476202speci.doc:gym




14, A device according to any one of claims 1 to 11, characterised in that on the
outer side of the head there is provided a marking which has a fixed relation to the position of the
slots.

15. A device for anchoring a crucial ligament transplant in the knee joint parts, said

s device being substantially as hereinbefore described with reference to the accompanying drawings.

Dated 23 September, 2002
Howmedica GmbH

Patent Attorneys for the Applicant/Nominated Person
10 SPRUSON & FERGUSON
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