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FIG. 1

(57) Abstract: A guiding tool (2) 1s disclosed comprising a tool body (4) that defines a reference plane of the tool (2); an align-
ment member (10) that carries a guide surface (74); and an adjustment means acting between the tool body (4) and the alignment
member (10) to direct rotational adjustment of the alignment member (10) with respect to the tool body (4).
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GUIDING TOOL

The present invention relates to a guiding tool and particularly but not exclusively to a
guiding tool for guiding resection of a bone during a joint replacement or resurfacing
procedure. The guiding tool of the present invention is particularly suited for use in

procedures concerned with the ankle, elbow and wrist.

Background

It is known to replace diseased or damaged articulating surfaces of a joint with
prosthetic components in total or partial joint replacement procedures. During such
procedures, damaged bone tissue is cut away, leaving clean resected bone surfaces
for attachment of prosthetic components. Correct positioning of the resected surfaces
s vital to ensuring correct balancing of soft tissues and transfer of forces through the
reconstructed joint. Guide tools are conventionally employed to direct the correct
positioning of bone cuts with reference to patient anatomy. For example, in a total
ankle replacement procedure, it is considered desirable to resect the distal tibia along a
plane that is perpendicular to the longitudinal axis of the tibia. Guide tools are known
that align with the long axis of the tibia and present a guide surface that is
perpendicular to this long axis, thus directing perpendicular resection of the distal tibia.
There are circumstances however when alignment with reference to conventional
physical features can be difficult and/or disadvantageous. For example, for patients
with a bowed or otherwise abnormal tibia, resection of the distal tibia with reference to

the tibial long axis can be difficult to achieve, and may result in less than optimal

transmission of forces through the joint.

Summary of Invention

According to the present invention, there is provided a guiding tool comprising a tool
body that defines a reference plane of the tool; an alignment member that carries a
guide surface; and an adjustment means acting between the tool body and the

alignment member to direct rotational adjustment of the alignment member with respect

to the tool body.

The adjustment means may be configured to direct rotational adjustment of the

alignment member in the reference plane of the tool.
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The guiding tool may further comprise a referencing rod that is connectable to the

alignment member and operable for alignment with a reference axis.

The referencing rod may be connectable to the alignment member in a predetermined

angular relation to the guide surface.

The guide surface may be planar and the referencing rod may be connectable to the
alignment member such that a longitudinal axis of the referencing rod is substantially

normal to the plane of the guide surface.
The referencing rod may be connectable via a threaded connection.

The adjustment means may comprise an adjustment pin that may be received through

an arcuate slot on the alignment member to engage a recess on the tool boaqy.
The pin and recess may carry cooperating external and internal threads.

The adjustment means may further comprise a guide plate extending from an end of

the tool body and received within a guide slot formed in the alignment member.

The guide plate and slot may extend parallel to the reference plane or may extend in

the reference plane of the tool.

The guiding tool may further comprise an indicator, operable to indicate a default
position of rotational adjustment in which the guide surface of the alignment member is
in a predetermined angular relation to the reference plane of the tool. The

predetermined angular relation may for example be 90 degrees.

The indicator may comprise a protrusion formed on one of the tool body and the
alignment member and a corresponding recess formed on the other of the tool body
and the alignment member. The protrusion may comprise a spring mounted ball and
the recess may comprise a groove extending along an axis that defines the position at

which the alignment member is in the predetermined angular relation with the reference

plane of tool.
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The tool body may comprise a tool stem and a translation member which is translatable

with respect to the tool stem along a translation axis.

The guiding tool may further comprise a threaded driving connection between the tool
stem and the translation member. The driving connection may comprise a threaded
shaft formed on one of the translation member and tool stem and a cooperating captive

nut with gripping surface, rotatably held within the other of the translation member and

the tool stem.

The adjustment means may act between the translation member and the alignment
member. Reference scales may be marked on at least one of the tool stem, translation

member and alignment member, operable to indicate magnitudes of translational and

rotational adjustment.

The tool body may comprise at least two telescoping sections, each of which may

comprise a part of the tool stem.

The tool body may further comprise at least two fixation members disposed at opposed

ends of the tool stem and operable to allow fixation of the tool to a patent's anatomy.

A first fixation member may comprise opposed jaws. A second fixation member may
comprise at least two opposed fixation blocks, each fixation block comprising a plurality
of guide holes extending there through and operable to receive a plurality of fixation

elements, which may for example comprise bone pins.

The guiding tool may comprise a guiding tool for an ankle. The guide surface may be a

distal tibial cutting guide surface.

In use, the reference plane of the tool may be parallel to a coronal plane of a patient.

The referencing rod may be operable for alignment with a fibula of a patient

According to another aspect of the present invention, there is provided a guiding tool
for guiding resection of a distal tibia as part of a total ankle replacement procedure, the
guiding tool comprising a tool body having fixation members for fixation relative to a

tibia, a cutting guide surface that is rotatable relative to the tool body and a referencing
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member that is connected in a predetermined angular relation to the cutting guide

surface and is operable for alignment with a fibula.

The cutting guide surface may be rotatable in a plane that is perpendicular to a plane of

the cutting surface.

In use, the cutting guide surface may be rotatable in a coronal plane of a patient.

According to another aspect of the present invention, there is provided guiding tool for
guiding resection of a tibia, the guiding tool comprising a moveable cutting guide
surface and a referencing member connected in a predetermined angular relation to
the cutting guide surface, the referencing member being moveable for alignment with a

fibula, such that the cutting guide surface is placed in the predetermined angular

relation with respect to the fibula.

According to another aspect of the present invention, there is provided a method of
resecting a tibia as part of a total ankle replacement procedure comprising: placing a
guide surface adjacent to the tibia of a patient, orienting the guide surface to be in a

fixed angular relation to a fibula of the patient, and resecting the first tibia along the

oriented guide surface.
Brief description of the drawings

For a better understanding of the present invention, and to show more clearly how it
may be carried into effect, reference will now be made, by way of example, to the

following drawings, in which:-

Figure 1 is a perspective view of a guiding tool.

Figure 2 is an alternate perspective view of the guiding tool of Figure 1.
Figure 3 is an exploded view of the component parts of a guiding tool.

Figure 4 is an alternate exploded view of the component parts of a guiding tool.



CA 02801282 2012-11-30

WO 2011/151657 PCT/GB2011/051035

10

15

20

25

30

39

o)

Figure 5 is a partial frontal view of a translation member assembled into a stem of a

guiding tool.
Figure 6 another partial frontal view of the components of Figure 5.
Figure 7 is a perspective view of an alignment member of a guiding tool.

Figure 8 is a partial side view of an alignment member assembled with a translation

member and stem of a guiding tool.

Figure 9 is a front view of a guiding tool showing rotational adjustment.

Figure 10 is another front view of a guiding tool showing alternative rotational

adjustment.

Figure 11 is a representative image of a guiding tool in use.

Figure 12 is a representative view of a guiding tool when fixed in place on a patient.
Figure 13 is a representative view of a guiding tool guiding resection of a tibial lip.

Figure 14 is a representative view of a guiding tool illustrating translation of a

translation member.
Figure 15 is a representative view of a guiding tool guiding resection of a distal tibia.
Detailed description of embodiments

With reference to Figures 1 to 10, a guiding tool 2 comprises a tool body 4, having a

stem 6 and a translation member 8, an alignment member 10 and a referencing rod 12.

First and second fixation members 14, 16 extend from opposed ends of the tool body
4.

With particular reference to Figures 3 and 4, the stem 6 of the tool body 4 comprises
first and second telescoping sections 18, 20. The first telescoping section 18

comprises a main body 22 from which first and second arms 24, 26 extend in a first
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direction D. The first and second arms 24, 26 are marked with a reference scale and
define a longitudinal opening 28 there between. At a base of the longitudinal opening
28, adjacent the main body 22, the first and second arms 24, 26 define a larger
diameter recess 30. Parallel longitudinal grooves 32, 34 extend along facing sides of
the arms 24, 26 to define a receiving channel. A supporting plate 36 spans the
longitudinal opening 28 between the first and second arms 24, 26 from a region
adjacent free ends of the arms 24, 26 to a region immediately adjacent the larger
diameter recess 30. A free end 38 of the supporting plate 36, adjacent the free ends of
the first and second arms 24, 26, is curved in a concave manner. The second fixation
member 16 is fixedly joined to the supporting plate 36 and first and second arms 24,
26, proximate the free ends of the supporting plate 36 and arms 24, 26. Further detalil
of the first fixation member 16 is explained below. A telescoping shaft 40 extends from
the main body 22 of the first telescoping section 18 in a second direction P, opposite to
the first direction D. The telescoping shaft 40 is of a rectangular or other polygonal
cross section and is received within an appropriately shaped opening on the second
telescoping member 20. The second telescoping member 20 comprises hollow shaft
42, dimensioned to slidably receive the telescoping shaft 40 of the first telescoping
section 18. A locking pin 44 extends across the hollow shaft 42 to lock the telescoping
shaft 40 of the first telescoping section 18 into a desired position within the hollow shaft
42 of the second telescoping section 20 and thus lock the first and second telescoping
sections 18, 20 together. A connection feature 46 extends from the hollow shaft 42 of
the second telescoping section 20 and is dimensioned to receive and connect to the

first fixation member 14 in a manner that is described in further detail below.

With reference also to Figures 5 and 6, the translation member 8 of the tool body 4
comprises a substantially rectangular translation plate 50 having opposed guide rails
52, 54 extending from each longitudinal side. The plane of the translation plate 50
defines a reference plane of the tool 2. A substantially triangular guide plate 56
extends from an otherwise concave curved free end 58 of the translation plate 50. At
an opposite end of the translation plane 50 to the guide plate 56, a threaded shaft
extends in the second direction P. A planar face of the translation plate 50 comprises a
spring mounted ball bearing 62, which is held captive in the translation plate by a
circular rim 64 of the translation plate 50, and may be depressed into the translation
plate 50 by compressing the mounting spring (not shown). The ball bearing 62 is
mounted in the translation plate 50 such that its centre is positioned precisely along a
central longitudinal axis of the translation plate 50. The position of this central axis is
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marked by a shallow axial groove 66 that extends away from the ball bearing 62 in the
second direction P. The planar face of the translation plate 50 also comprises a
threaded bore 68, a central axis of which is located on the central longitudinal axis of

the translation plate 50.

Referring also to Figures 7 and 8, the alignment member 10 comprises an alignment
plate 70 and a guide surface plate 72, the two plates being integrally formed in a
substantially L shaped arrangement. The guide surface plate 72 comprises a cutting
guide surface 74 on a distal surface of the guide surface plate. A guide protrusion 76
extends from an opposed surface of the guide surface plate. The guide protrusion 76
IS a curved part cylindrical protrusion having a guide slot 78 extending there through.
The guide slot 78 extends substantially parallel to the plane of the alignment plate 70.
The alignment plate 70 comprises an arcuate guide slot 80 extending across the
alignment plate 70 substantially above the guide protrusion 76. An outer face 82 of the
alignment plate 70 carries a reference scale. An inner face of the alignment plate 70
comprises an indicator groove 84 that extends axially from the arcuate guide slot 80.
The indicator groove 84 is dimensioned to receive and engage a protruding portion of
the ball bearing 62 of the translation plate 50. Mounting protrusions 86, 88 extend from
opposed sides of the alignment plate 70, each mounting protrusion comprising a
threaded blind bore 100, 102, a longitudinal axis A of which is in a predetermined
angular relation to the plane of the cutting guide surface 74. In a preferred
embodiment, the predetermined angular alignment is 90 degrees, such that the
longitudinal axes of the threaded bores 100, 102 are normal to the plane of the cutting
guide surface 74. However, other angular relations between the axes of the bores 100,
102 and the plane of the cutting guide surface 74 can be contemplated. Referencing
rod 12 comprises a plane rod having a threaded end, dimensioned to be received in
either of the threaded blind bores 100, 102, such that the longitudinal axis of the

referencing rod 12 is coincident with the longitudinal axis of the corresponding bore
100, 102.

Referring particularly to Figures 1 and 2, the first fixation member comprises a pair of
opposed articulating jaws 104, 106 mounted on an extending shaft 108 that carries a
rack 110. The connection feature 46 of the second telescoping section 20 of the tool
body carries an appropriate engaging tool such as a pawl to engage the rack 110 of the
shaft 108. The second fixation member 16 comprises a pair of opposed mounting
blocks 112, 114 joined by connecting arms 116. Each mounting block 112, 114 carries
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a plurality of guide holes 118, operable to receive fixation elements such as bone
screws or pins. Preferably, at least four guide holes 118 extend through each
mounting block 112, 114. The second fixation member 16 is fixedly attached to the
stem 6 of the tool body 4 such that each mounting block 112, 114 protrudes from a

distant side of a respective first or second arm 24, 26.

The guiding tool 2 is assembled in the following manner. The first and second
telescoping sections 18, 20 are connected by inserting the telescoping shaft 40 of the
first telescoping member 18 into the hollow shaft 42 of the second telescoping member
20 and employing the locking pin 44 to lock the first and second telescoping sections
18, 20 together. The first fixation member is then connected to the second telescoping
section 20 via the shaft 108 and connection feature 46. A translation nut 120 is placed
in the larger diameter recess 30 at the base of the longitudinal opening 28 defined
between the first and second arms 24, 26 of the tool stem 6. The translation member 8
is then assembled into the tool stem 6 by sliding the transiation plate into the
longitudinal opening defined between the first and second arms 24, 26. The guide rails
52, 54 of the translation member 8 are received in the longitudinal grooves 32, 34 of
the first and second arms 24, 26. As the translation member 8 is inserted into the
longitudinal opening 28, the threaded shaft 60 of the translation member approached
and is received within the translation nut 120. The translation nut 120 is held captive
within the larger diameter recess and thus is rotated via a gripping surface 122 to allow
and direct further sliding of the translation member 8 into the longitudinal opening 28.
The alignment member 10 is then assembled with the tool stem 6 by inserting the
protruding guide plate 56 of the translation member 8 into the guide slot 78 of the guide
protrusion 76 on the alignment member 10. In this manner, a planar inner surface of
the alignment plate 70, comprising the indicator groove 84, is brought into contact with
the planar surface of the translation plate 50, such that the alignment plate 70 rests in
the reference plane of the tool 2. With the guide plate 56 fully inserted into the guide
slot 78, the arcuate guide slot 80 on the alignment plate 70 of the alignment member is
disposed substantially over the threaded bore 68 of the translation member. A defauit
orientation of the alignment member 10 is established by adjusting the alignment of the
alignment member 10 until the spring mounted ball bearing 62 is received within the
indicator groove 84 of the alignment plate 70 of the alignment member 10. The
alignment member 10 is then held in position by a threaded angular adjustment fixation
pin 124 that extends through the arcuate guide slot and engages the threaded bore 68

of the translation member 8. A protruding head 126 of the angular adjustment fixation
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pin 124 presents an annular shoulder to engage against the surface of the alignment
plate of the alignment member 10 and thus lock the position of the alignment member
10 with respect to the translation member 8. The referencing rod 12 is then screwed
into one of the threaded blind bores 100, 102 on the mounting protrusions 86, 88.

With particular reference to Figures 9 and 10, adjustment of the alignment member 10
is achieved as follows. First the angular adjustment fixation pin 124 is loosened by
unscrewing slightly to remove the frictional lock between the alignment member 10 and
the translation member 8. The alignment member 10 may then be rotated within a
plane of rotation that is coincident with the reference plane of the tool and is defined by
the contacting surfaces of the translation plate 50 and the alignment plate 70. Rotation
in this plane is supported by the parallel action of the guide plate 56 turning in the guide
slot 78. It will be appreciated that the triangular nature of the protruding guide plate 56,
together with the cooperating curved surfaces of the translation plate (surface 58) and
guide protrusion 76 facilitate and direct smooth rotation of the alignment member 10.
The scale on the alignment plate 70 of the alignment member 10 can be used in
conjunction with the axial groove 66 on the translation member 8 to provide an
indication of the degree of rotation of the alignment member 10. Once the desired
degree of rotational adjustment has been achieved, the angular adjustment fixation pin
124 is rotated to screw the angular adjustment fixation pin 124 back into the threaded
bore 68 of the translation member 8 and lock, via the head 126, the alignment member
10 and the translation member 8 together. It will thus be appreciated that the angular
adjustment fixation pin 124, the arcuate guide slot 80, the protruding guide plate 56 and
the guide slot 78 together function as an adjustment means, facilitating, directing and
constraining rotational adjustment of the alignment member 10 with respect to the

translation member 8 in a rotational plane.

Use of the guiding tool 2, is now described with reference to a total ankle replacement
operation as illustrated in Figures 11 to 15. It will be appreciated however, that this tool

may also be employed in for example procedures involving the wrist and elbow.

In a total ankle replacement procedure, an incision is first made and soft tissues
retracted to give access to the joint. The assembled guiding tool 2 is then placed
against the lower limb of the patient and fixed in position. The translation member 8 is
translated away from the rest of the tool 2 to its fullest extent by rotating the translating
nut 120. The opposing jaws 104, 106 of the first fixation member 14 clamp around an
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upper region of the lower limb of the patient, below the knee joint. The telescoping
sections 18, 20 of the stem 6 of the tool 2 are extended or retracted in order to achieve
the correct length of stem for the individual patent concerned and are locked in position
using the locking pin 44. With the opposing jaws 104, 106 of the first fixation member
14 in place, the stem of the guiding tool 2 follows the major axis of the tibia and the
cutting guide surface 74 is positioned to allow removal of the protruding lip of the distal
tibia. The distal end of the tool 2 is then fixed in position on the revealed tibial bone by
inserting fixation pins 130 through the guide holes 118 on the mounting members 112
114 of the second fixation member 16. The fixation pins are inserted into bone holes
drilled through the guide holes 118 using a surgical drill, as shown in Figure 11. It will
be appreciated that the plurality of guide holes in the mounting blocks 112, 114 provide
a range of options for the precise location of the fixation pins 130. Thus, if one or more
of the guide holes are located above voids in the bone, such as may be present in a

diseased or damaged ankle, another guide hole 118 may be used that is located above

healthy bone that will provide appropriate fixation.

With the guiding tool 2 fixed in place as shown in Figure 12, a saw blade is placed
against the cutting guide surface 74 and used to remove the lip of the distal tibia, as

shown in Figure 13, thus affording improved access to the joint cavity.

The translation member 8 and mounted alignment member 10 are then translated back
towards the tool 2 by rotating the translation nut 120 until the cutting guide surface is at
the correct level to perform the main distal tibial resection, as illustrated in Figure 14.
At this point, the referencing rod 12 is attached to the appropriate mounting protrusion
66, 88 depending upon whether it is a left or right ankle that is being reconstructed.
The angular adjustment fixation pin 124 is released slightly, to allow angular
adjustment of the alignment member 10 in the manner described above. With the tool
2 fixed in position on a patent, the plane of rotation of the alignment member is
coincident with a frontal or coronal plane of the patent. A “C arm” unit is put in place
about the patient and with this in position, the referencing rod 12 is moved until it is
placed in alignment with the long axis of the fibula. The threaded connection between
the referencing rod 12 and the alignment member 10 ensures that the referencing rod
can only move with the alignment member. The referencing rod is thus moved in the
frontal plane of the patent, with the alignment member rotating in that plane, facilitated
by the adjustment means. Once the desired orientation of the referencing rod 12 with

the fibula has been achieved, the angular adjustment fixation pin 124 is tightened to fix
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the rotational position of the alignment member 10 with respect to the translation
member 8. The plane of the cutting guide surface 74 is thus placed in the
predetermined angular relation of 90 degrees with the log axis of the fibula. A saw
blade is then placed against the cutting guide surface 74 and the distal tibial resection
is made as illustrated in Figure 15. Any remaining osteophytes and bony growths
attached to the soft tissues can be individually removed as necessary. With the tibial

resection complete, the guiding tool 2 is removed from the wound and the total ankle

replacement procedure can proceed in any appropriate manner.

It will be understood that the guiding tool 2 of the present invention facilitates a new
method of performing the distal tibial resection in a total ankle replacement procedure.
The inventors of the guiding tool 2 have discovered that force transmission through the
reconstructed ankle is improved if the distal tibia is resected perpendicular to the long
axis of the fibula, instead of perpendicular to the long axis of the tibia, as is
conventional. Not only does a resection in this manner provide improved force
transmission, but it also allows for improved certainty and repeatability, as the
problems associated with bowed or otherwise deformed tibias are avoided. The
guiding tool of the present invention may also be employed in other procedures where
it is desired to resect a first bone at a predetermined angle to an axis of a second bone.
The referencing rod 12 of the guiding tool may be aligned with any desired referencing
feature in order to place the cutting guide surface in a perpendicular alignment to the
reference feature. It will be further appreciated that the angular relation between the
referencing rod and the cutting guide surface need not be perpendicular. Any desired
predetermined angular relation can be contemplated. Controlled adjustment of the
angular relation between the referencing rod 12 and the cutting guide surface 74 can

also be contemplated, to allow greater freedom to a surgeon in selecting the desired

orientation and alignment of bone cuts.
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WHAT IS CLAIMED 185:

1. A surgical guiding tool comprising:

a tool body that defines a reference plane of the tool;

an alignment member that carries a guide surface; and

an adjustment mechanism acting between the tool body and the alignment member contigured to
direct rotational adjustment of the alignment member with respect to the tool body;

wherein the adjustment mechanism includes an adjustment pin that 1s received through an arcuate
slot on the alignment member to engage a recess on the tool body, and includes a guide plate extending
from an end of the tool body and is triangularly shaped to be received within a guide slot formed 1n an
arcuate guiding protrusion of the alignment member, wherein the guide plate includes a cooperating curved

surface to engage the arcuate guiding protrusion.

2. The surgical guiding tool as claimed in claim 1, wherein the adjustment mechanism 1s configured

to direct rotational adjustment of the alignment member in the reference plane of the tool.

3. The surgical guiding tool as claimed in claim 1, further comprising a referencing rod that is

connectable to the alignment member and operable for alignment with a reference axis.

4, The surgical guiding tool as claimed in claim 3, wherein the referencing rod is connectable to the

alignment member In a predetermined angular relation to the guide surface.

5. The surgical guiding tool as claimed in claim 3, wherein the guide surface is planar and the

referencing rod is connectable to the alignment member such that a longitudinal axis of the referencing rod

1s substantially normal to the plane of the guide surface.

9.

0. The surgical guiding tool as claimed in claim 3, wherein the referencing rod 1s connectable via a

threaded connection.
7. The surgical guiding tool as claimed inclaim 1, further comprising an indicator, operable to indicate a

default position of rotational adjustment in which the guide surface of the alignment member is in a

predetermined angular relation to the reference plane of the tool.

CA 2801282 2017-11-08
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8. The surgical guiding tool as claimed in claim 7, wherein the indicator comprises a protrusion
formed on one of the tool body and the alighment member and a corresponding recess formed on the other

of the tool body and the alignment member.

9. The surgical guiding tool as claimed in claim 8, wherein the protrusion comprises a spring mounted
ball and the recess comprises a groove extending along an axis that defines the position at which the

alignment member is in the predetermined angular relation with the reference plane of tool.

10. The surgical guiding tool as claimed in claim 1, wherein the tool body comprises a tool stem and a

translation member which is translatable with respect to the tool stem along a translation axis.

11. The surgical guiding tool as claimed in claim 10, further comprising a threaded driving connection
between the tool stem and the translation member, the treaded driving connector including a threaded shafi
extending from the translation member and a separate threaded nut threadably connected to the treaded

shaft.

12. The surgical guiding tool as claimed in claim 10, wherein the adjustment mechanism acts between

the translation member and the alignment member.

13. The surgical guiding tool as claimed in claim 1, wherein the tool body comprises at least two

telescoping sections.

14. The surgical guiding tool as claimed in claim 10, wherein the tool body turther comprises at least

two fixation members disposed at opposed ends of the tool stem.

15. The surgical guiding tool as claimed in claim 14, wherein a first fixation member comprises
opposed jaws.
16. The surgical guiding tool as claimed in claim 14, wherein a second fixation member comprises at

least two opposed fixation blocks, each fixation block comprising a plurality of guide holes extending there

through and operable to receive a plurality of fixation elements.

17. The surgical guiding tool as claimed in claim 1, wherein the guiding tool comprises a guiding tool

for an ankle.
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18. The surgical guiding tool as claimed in claim 17, wherein the guide surface is a distal tibial cutting

guide surface.

19. The surgical guiding tool as claimed in claim I, wherein, in use, the reference plane of the tool 1s

parallel to a coronal plane of a patient.

20, The surgical guiding tool as claimed in claim 3, wherein the referencing rod i1s operable for

alignment with a fibula of a patient.
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