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ARTICULATED MENISCAL REPAIR INSTRUMENT

BACKGROUND

[0001 ] In order to reach a damaged meniscus in the knee, existing state of the art

meniscal repair devices utilize fixed, that is, rigid, needle tips with, for example, straight

or curved profiles. Due to the juxtaposition of components within the knee anatomy,

however, these fixed dimension repair devices cannot readily access meniscal tears

located throughout all regions of the meniscus.

[0002] What is needed is a repair device that is able to access all regions of the

meniscus to facilitate repairs.

BRIEF SUMMARY OF THE INVENTION

[0003] In one aspect, a meniscal repair instrument comprises a flexible shaft; an

articulating mechanism, disposed about the flexible shaft; and a control mechanism,

coupled to the articulating mechanism, configured to move the articulating mechanism

through a controlled arc of motion.

[0004] The articulating mechanism may comprise a plurality of movable members

disposed about the flexible shaft and coupled in series to one another.

[0005] The articulating mechanism may comprise an articulated tube disposed about

the flexible shaft and include two flexible bands running in parallel to one another

through the articulated tube.

BRIEF DESCRIPTION OF THE DRAWINGS

[0006] Various aspects of at least one embodiment of the present disclosure are

discussed below with reference to the accompanying figures. It will be appreciated that

for simplicity and clarity of illustration, elements shown in the drawings have not

necessarily been drawn accurately or to scale. For example, the dimensions of some of

the elements may be exaggerated relative to other elements for clarity or several

physical components may be included in one functional block or element. Further,

where considered appropriate, reference numerals may be repeated among the

drawings to indicate corresponding or analogous elements. For purposes of clarity, not



every component may be labeled in every drawing. The figures are provided for the

purposes of illustration and explanation and are not intended as a definition of the limits

of the invention. In the figures:

[0007] Figures 1 and 1A present a known meniscal repair device;

[0008] Figures 2-1 and 2-2 present perspective views of a meniscal repair device in

accordance with an aspect of the present disclosure;

[0009] Figures 3-1 and 3-2 are each a close-up of the circled portion shown in

Figures 2-1 and 2-2;

[0010] Figures 4-1 and 4-2 present a flexible portion of the meniscal device in

accordance with an embodiment of the present disclosure;

[001 1] Figure 5 is a cutaway view of the flexible portion shown in Figures 4-1 and 4-

2 ;

[0012] Figure 6 is an exploded view of the flexible portion shown in Figures 4-1 and

4-2;

[0013] Figure 7 presents the links of the flexible portion shown in Figures 4-1 and 4-

2 ;

[0014] Figure 8 is an exploded view of a control mechanism in accordance with an

aspect of the present disclosure;

[0015] Figure 9 is a close-up view of the control mechanism of Figure 8 ;

[0016] Figure 10 is a cut-away view of the control mechanism of Figure 8 in the

repair device;

[001 7] Figures 11- 1 and 11-2 are perspective views of a thumbwheel portion of the

control mechanism of Figure 8 ;

[0018] Figure 12 is a perspective view of a meniscal repair device in accordance with

another aspect of the present disclosure;

[001 9] Figure 13 is a close-up view of a flexible portion of the repair device of Figure

12; and



[0020] Figures 14-1 - 14-3 are exploded views of the flexible portion shown in Figure

13 .

DETAILED DESCRIPTION

[0021 ] In the following detailed description, numerous specific details are set forth in

order to provide a thorough understanding of the aspects of the present disclosure. It

will be understood by those of ordinary skill in the art that these may be practiced

without independently some of these specific details. In other instances, well-known

methods, procedures, components and structures may not have been described in

detail so as not to obscure the embodiments.

[0022] Prior to explaining at least one aspect of the present disclosure in detail, it is

to be understood that it is not limited in its application to the details of construction and

the arrangement of the components set forth in the following description or illustrated in

the drawings. There are various ways of being practiced or carried out. Also, it is to be

understood that the phraseology and terminology employed herein are for the purpose

of description only and should not be regarded as limiting.

[0023] It is appreciated that certain features, are, for clarity, described in the context

of separate embodiments but may also be provided in combination in a single

embodiment. Conversely, various features are, for brevity, described in the context of a

single embodiment but may also be provided separately or in any suitable sub

combination.

[0024] In the broadest sense, aspects of the present disclosure are directed to an

articulating mechanism configured to move a needle on the tip of a meniscal repair

instrument in a controlled arc. Multiple directions of motion are provided in order to

facilitate the deployment of suture anchors. In one aspect, the articulating mechanism

includes a series of movable members that are coupled together by two wires that are

provided with a push/pull force via a control mechanism. This configuration allows these

movable members to move relative to each other, as will be explained in more detail

below.



[0025] Referring now to Figures 1 and 1A, a known meniscal repair device 100

utilizes a straight distal portion 104. A rigid needle tip 108 is located at the end of the

distal portion 104 to provide the repair devices 112. These rigid devices 100 often

cannot readily reach all areas of the meniscus and, therefore, are inadequate in some

situations.

[0026] In accordance with one aspect of the present disclosure, a meniscal repair

device 200 as shown in Figures 2-1 and 2-2, includes a handle 204, a control

mechanism 208 coupled to the handle 204, a flexible actuator pushrod 212, also

coupled to the handle 204, and a support tube 216. The support tube 216 includes a

flexible portion 220 and a needle tip 224 at a distal end of the support tube 216.

[0027] As shown in Figures 3-1 and 3-2, each a close-up of the circled portion shown

in Figures 2-1 and 2-2, the flexible portion 220 is able to flex in an arc A defined about

the support tube 216. As will be described in more detail below, the flexible portion 220

includes a number of components and control wires that are coupled to the control

mechanism 208 in order to facilitate the amount of flexure of the distal end of the device

200.

[0028] The flexible portion 220 includes a number of interconnected links 404 that

are disposed between a lead link 408 and an end link 412, as shown in Figures 4-1 and

4-2. The end link 412 is coupled to the support tube 216 while the lead link 408 is

coupled to the needle tip 224. Two wires 416 are threaded through the lead link 408, the

end link 412 and the intervening links 404 and are used to control the direction and

amount of bend of the flexible portion.

[0029] As shown in Figure 5 , a flexible shaft 504 runs through the links 404 and into

the support tube 216. This flexible shaft 504 also bends as the flexible portion 220 is

bent. In addition, the meniscal implants are shown as being disposed in the needle tip

224 prior to insertion for repair of the meniscus. The sutures that are usually attached to

a meniscal implants device, however, are not shown for clarity.

[0030] As shown in Figure 6 , an exploded view of the distal portion of the present

device, there are two pairs of wires 416 that traverse the length of the support tube 216

and loop back through the lead link 408 to the control mechanism 208. The two wires



416 operate in a push/pull relationship, per the operation of the control mechanism 208,

in order to direct the needle tip 224 and, therefore, the placement of the repair devices

112. The number of intermediate links 404 may be chosen to provide for a different

amount of flexure or desired radius.

[0031 ] Each intermediate link 404, as shown in Figure 7 , includes a plurality of wire

conduits 704 for the wires 416 to pass through in addition to link projections 708 on one

surface and link receptors 712 on the opposite surface. The link projections 708 of one

link 404 are meant to couple with the corresponding link receptors 712 of an adjacent

link 404 as shown in the figures. The lead link 408 incorporates link receptors 712 but

has no need for link projections 708 and, correspondingly, the end link 412 includes link

projections 712 but has no need for link receptors 708.

[0032] Referring now to Figure 8 , the control mechanism 208 is coupled to the wires

416 that are used to control the flexible portion 220 of the device 200. The control

mechanism 208 is mounted between right and left halves 804-R, 804-L of the handle

portion 204 and, as shown in Figure 9 , includes a thumbwheel 904 and a wire cradle

908. The wire cradle 908 includes a plurality of openings 912 through which the wires

416 pass in order to provide the push and pull force on the wires 416 necessary to

move the flexible portion 220 of the device 200. Advantageously, the direction in which

the thumbwheel 904 can be operated defines the plane in which the flexible portion 220

can be maneuvered. In this way, the operator of the device 200 has a visual and tactile

mechanism to discern the plane in which the needle tip 224 of the device 200 is

operating, as can be seen from Figure 10 . In addition, the control mechanism may

include a lock mechanism to hold the distal tip at a specific angle. The lock mechanism

could be a friction lock, a ratcheting lock, pawl lock or other approach.

[0033] As shown in Figures 11- 1 and 11-2, the wires 4 16 feed through one of the

openings 912 in the wire cradle 908 on one side and are passed through to the other

side and then back through the other one of the openings 912 to close the wire loop.

[0034] Once the tip is at the desired location, the flexible actuator pushrod 212 is

used to push the repair devices 112 into place. The flexible actuator pushrod 212 may

provide tactile feedback and positional control to the user. The flexible portion 220 can



be changed to increase or decrease stiffness at the tip.

[0035] In an alternate aspect of the present disclosure, a flexible portion 1204 is

provided at a distal end of a support tube 1208 intermediate to a needle tip 224, as

shown in Figures 12 and 13. The flexible portion 1204 includes an articulated tube

1212, for example, a laser-cut flexible tube made of a plastic. Two flexible bands 1216

are provided through the support tube 1208 and terminated in a head portion 1220, as

shown. In operation, pulling on one or the other of the bands 1216 will cause the flexible

portion 1204 to bend in that direction.

[0036] Referring now to Figures 14-1 thru 14-3, the articulated tube 1212 includes

parallel band guides 1414 through which a respective band 1216 is run and terminated

in the head portion 1220.

[0037] A length of the articulated tube 1212 can be chosen to determine the radius of

curvature as well as the placement, number and thickness of the cuts in the tube 1212.

[0038] It is to be understood that the detailed descriptions of the embodiments of the

present invention are provided by way of example only and are not intended to limit the

scope of the invention. Features and/or steps described with respect to one

embodiment may be used with other embodiments and not all embodiments of the

invention have all of the features and/or steps shown in a particular figure or described

with respect to one of the embodiments. Variations of embodiments described will occur

to persons of skill in the art.

[0039] Although the present disclosure has been described herein with reference to

particular materials and embodiments, the present disclosure is not intended to be

limited to the particulars disclosed herein; rather, the present disclosure extends to all

functionally equivalent structures, methods and uses, such as are within the scope of

the appended claims.



CLAIMS

1. A meniscal repair instrument, comprising:

a flexible shaft;

an articulating mechanism, disposed about the flexible shaft; and

a control mechanism, coupled to the articulating mechanism, configured to move

the articulating mechanism through a controlled arc of motion.

2 . The meniscal repair instrument of claim 1, wherein the articulating mechanism

comprises a plurality of movable members disposed about the flexible shaft and

coupled in series to one another.

3 . The meniscal repair instrument of claim 2 , wherein the articulating mechanism

further comprises:

two wires coupling the movable members to one another,

wherein the control mechanism is coupled to the two wires and is further

configured to pull on one of the two wires at a time.

4 . The meniscal repair instrument of claim 3 , wherein the control mechanism further

comprises a thumbwheel coupled to the two wires.

5 . The meniscal repair instrument of claim 3 , wherein the control mechanism is

further configured to push one wire and pull the other wire at a same time.

6 . The meniscal repair instrument of claim 3 , wherein the articulating mechanism

further comprises:

a terminal movable member in which each of the two wires is terminated.

7 . The meniscal repair instrument of claim 3 , further comprising:

a holding mechanism, coupled to the articulating mechanism, configured to

prevent the two wires from moving.



8 . The meniscal repair instrument of claim 3 , further comprising:

a movable member support tube, disposed about the flexible shaft, and coupled

to the articulating mechanism, the support tube comprising first and second conduits,

wherein each of the two wires is disposed, respectively, in the first and second

conduits.

9 . The meniscal repair instrument of claim 8 , wherein the first and second conduits

are positioned 180° from one another about a circumference of the flexible shaft.

10 . The meniscal repair instrument of any of claims 2 and 3 , wherein a coupling

portion of one movable member is coupled to a next movable member in the series.

11. The meniscal repair instrument of claim 10, wherein the coupling portion defines

a plane in which the controlled arc of motion resides.

12. The meniscal repair instrument of claim 1, wherein the articulating mechanism

comprises an articulated tube disposed about the flexible shaft.

13 . The meniscal repair instrument of claim 12, wherein the articulating mechanism

further comprises:

two flexible bands running in parallel to one another through the articulated tube.

14. A meniscal repair instrument, comprising:

a flexible shaft;

a movable member support tube disposed about a portion of the flexible shaft;

an articulating mechanism coupled to the movable member support tube

comprising:

two wires; and

a plurality of movable members disposed about the flexible shaft and

coupled in series to one another by the two wires;



a floating wire cradle coupled to the two wires, the floating wire cradle configured

to push one wire and pull the other wire at a same time;

a flexible actuator disposed at a distal end of the flexible shaft;

a push rod disposed in the flexible shaft and the flexible actuator; and

a needle portion disposed at a distal end of the flexible actuator to define a distal

tip of the meniscal repair instrument.

15 . The meniscal repair instrument of claim 14, further comprising a plurality of

implants provided within the movable member support.

16. The meniscal repair instrument of claim 15 , wherein sutures attached to the

implants are confined within the movable member support tube.

17 . The meniscal repair instrument of claim 14, wherein the articulating mechanism

further comprises:

a terminal movable member in which each of the two wires is terminated.

18 . The meniscal repair instrument of any of claims 14 - 17 , further comprising:

a holding mechanism, coupled to the articulating mechanism, configured to

prevent the two wires from moving.

19 . The meniscal repair instrument of any of claims 14 - 18 , wherein the movable

member support tube comprises:

first and second wire conduits,

wherein each of the two wires is disposed, respectively, in the first and second

conduits.

20. The meniscal repair instrument of claim 19, wherein the first and second wire

conduits are disposed 180° from one another about a circumference of the flexible shaft.



2 1. The meniscal repair instrument of any of claims 14 - 20, wherein a coupling

portion of one movable member is coupled to a next movable member in the series.

22. The meniscal repair instrument of claim 2 1 , wherein the coupling portion defines

a plane in which the articulating mechanism operates.

23. The meniscal repair instrument of any of claims 14 - 22, wherein a plurality of

cuts are provided in the flexible shaft and configured to facilitate a flexing movement of

the flexible shaft.

24. The meniscal repair instrument of any of claims 14 - 23, wherein the flexible shaft

comprises plastic.

25. The meniscal repair instrument of any of claims 14-24, wherein the wire cradle

comprises a thumbwheel.
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