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(57) ABSTRACT

A tibial resection assisting device includes: a femoral paddle
including a first contact surface brought into contact with a
resection surface of a distal portion of a femur; and a tibial
paddle including a second contact surface brought into
contact with a proximal portion of a tibia that is unresected.
The femoral paddle is mounted to a base disposed at an
anterior side of a knee joint. A movable body mounted to the
base is movable in an orthogonal direction to the first contact
surface. The tibial paddle is mounted to the movable body
and is swingable about a swing shaft that extends in an
anterior-posterior direction of the knee joint, the anterior-
posterior direction being parallel to the first contact surface.
Further, a reference guide mounted to the base is movable in
the orthogonal direction and is intended for positioning a
tibial cutting guide.
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TIBIAL RESECTION ASSISTING DEVICE

TECHNICAL FIELD

[0001] The present invention relates to a tibial resection
assisting device for use in total knee arthroplasty.

BACKGROUND ART

[0002] In total knee arthroplasty (TKA), the distal portion
of a femur and the proximal portion of a tibia are resected,
and a femoral component and a tibial component of an
artificial knee joint are attached to their respective resection
surfaces.

[0003] For example, Patent Literature 1 discloses a surgi-
cal operation device for use in total knee arthroplasty. The
surgical operation device is a femoral resection assisting
device intended for positioning a femoral cutting guide that
is used when resecting the distal portion of a femur after
resecting the proximal portion of a tibia.

[0004] Specifically, the surgical operation device dis-
closed in Patent Literature 1 includes: a base disposed at the
anterior side of a knee joint; a tibial paddle (referred to as a
“first tissue engager” in Patent Literature 1) mounted to the
base; and a femoral paddle (referred to as a “second tissue
engager” in Patent Literature 1) facing the tibial paddle. The
tibial paddle includes a contact surface (referred to as a
“tissue engagement surface” in Patent Literature 1) that is
brought into contact with a resection surface of the proximal
portion of the tibia. The femoral paddle includes a contact
surface (referred to as a “tissue engagement surface” in
Patent Literature 1) that is brought into contact with the
distal portion (femoral condyles) of the femur that is unre-
sected.

[0005] The femoral paddle is mounted to a head such that
the femoral paddle is swingable about a swing shaft that
extends in the anterior-posterior direction of the knee joint,
the anterior-posterior direction being parallel to the contact
surface of the tibial paddle. The head is mounted to the base
such that the head is movable in a direction orthogonal to the
contact surface of the tibial paddle.

[0006] Further, a drill guide is mounted to the base such
that the drill guide is movable in the direction orthogonal to
the contact surface of the tibial paddle. The drill guide is
intended for positioning the femoral cutting guide.

[0007] To be more specific, the drill guide is provided with
a pair of through-holes extending in the anterior-posterior
direction of the knee joint, the anterior-posterior direction
being parallel to the contact surface of the tibial paddle. A
method of using the surgical operation device is as follows.
After the proximal portion of the tibia is resected, the tibial
paddle and the femoral paddle are inserted between a
resulting resection surface of the proximal portion of the
tibia and the distal portion of the femur that is unresected;
and the head is moved to move the femoral paddle away
from the tibial paddle. The drill guide moves together with
the head. Thereafter, a pair of drill holes is formed in the
femur through the through-holes of the drill guide, and drill
pins are inserted in these drill holes. After the femoral
resection assisting device is removed, the femoral cutting
guide is attached to the drill pins driven into the femur, and
the femur is resected by a saw along a slit of the femoral
cutting guide.
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CITATION LIST

Patent Literature

[0008] PTL 1: Japanese Laid-Open Patent Application
Publication No. H10-137273

SUMMARY OF INVENTION

Technical Problem

[0009] In the case of using the femoral resection assisting
device disclosed in Patent Literature 1, by expanding the
space between the femoral paddle and the tibial paddle,
suitable tensile force can be applied to the soft tissues around
the knee joint, such as the collateral ligaments, and in such
a state, the position of a resection surface of the distal
portion of the femur can be set. In addition, since the femoral
paddle is swingable and the angle between the contact
surface of the femoral paddle and the contact surface of the
tibial paddle is changeable, which of the following is greater
can be known: the degree of extension of the soft tissues, to
which the tensile force is applied, at the medial side (the side
closer to the midline of a human body) of the knee joint; or
the degree of extension of the soft tissues, to which the
tensile force is applied, at the lateral side (the side farther
from the midline of the human body) of the knee joint.
[0010] Inthe case of the femoral resection assisting device
disclosed in Patent Literature 1, first, the proximal portion of
the tibia is resected, and the resulting resection surface
thereof is used as a reference surface. However, the flexion
axis of the knee joint is positioned at the femur side. For this
reason, there is a demand for, first, resecting the distal
portion of the femur in parallel to the flexion axis, and then,
while using a resulting resection surface of the distal portion
of the femur as a reference surface, setting the position of a
resection surface of the proximal portion of the tibia.

[0011] In view of the above, an object of the present
invention is to provide a tibial resection assisting device that
makes it possible to use a resection surface of the distal
portion of a femur as a reference surface.

Solution to Problem

[0012] In order to solve the above-described problem, a
tibial resection assisting device according to the present
invention is a tibial resection assisting device for use in total
knee arthroplasty, the tibial resection assisting device
including: a base disposed at an anterior side of a knee joint;
a femoral paddle mounted to the base, the femoral paddle
including a first contact surface that is brought into contact
with a resection surface of a distal portion of a femur; a
movable body mounted to the base such that the movable
body is movable in a direction orthogonal to the first contact
surface; a tibial paddle including a second contact surface
that is brought into contact with a proximal portion of a tibia
that is unresected, the tibial paddle being mounted to the
movable body, such that the tibial paddle is swingable about
a swing shaft that extends in an anterior-posterior direction
of the knee joint, the anterior-posterior direction being
parallel to the first contact surface; a driving mechanism that
moves the movable body in accordance with an operation
amount; and a reference guide intended for positioning a
tibial cutting guide that is used when resecting the proximal
portion of the tibia, the reference guide being mounted to the
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base such that the reference guide is movable in the direction
orthogonal to the first contact surface.

[0013] According to the above-described configuration,
the first contact surface of the femoral paddle is brought into
contact with the resection surface of the distal portion of the
femur, and the reference guide intended for positioning the
tibial cutting guide is movable in the direction orthogonal to
the first contact surface. Therefore, after resecting the distal
portion of the femur, while using the resulting resection
surface of the distal portion of the femur as a reference
surface, the position of a resection surface of the proximal
portion of the tibia can be set. Moreover, since the movable
body, to which the tibial paddle is mounted, is movable in
the direction orthogonal to the first contact surface, by
expanding the space between the femoral paddle and the
tibial paddle, suitable tensile force can be applied to the soft
tissues around the knee joint, such as the collateral liga-
ments, and in such a state, the position of the resection
surface of the proximal portion of the tibia can be set.
Furthermore, since the tibial paddle is swingable and the
angle between the contact surface of the femoral paddle and
the contact surface of the tibial paddle is changeable, which
of the following is greater can be known: the degree of
extension of the soft tissues, to which the tensile force is
applied, at the medial side of the knee joint; or the degree of
extension of the soft tissues, to which the tensile force is
applied, at the lateral side of the knee joint.

[0014] The reference guide may be movable indepen-
dently of the movable body. According to this configuration,
the position of the resection surface of the proximal portion
of'the tibia can be set regardless of the distance from the first
contact surface of the femoral paddle to the second contact
surface of the tibial paddle.

[0015] The reference guide may include a pair of through-
holes, in which either a pair of positioning pins driven into
the tibia, or a drill, is inserted, and the tibial cutting guide
may be positioned by either the pair of positioning pins or
a pair of drill holes formed by the drill.

[0016] The above tibial resection assisting device may
further include: a first distance indicator that indicates a
distance from the first contact surface to the second contact
surface; and a second distance indicator that indicates a
distance from the first contact surface to a saw guide surface
of the tibial cutting guide. According to this configuration,
the surgeon can operate the driving mechanism while check-
ing, with the first distance indicator, the distance from the
first contact surface to the second contact surface, and also,
can move the reference guide to a desired position by
referring to the second distance indicator.

[0017] The swing shaft may be a first swing shaft. The
above tibial resection assisting device may further include
an alignment unit that is attachable to and removable from
either the movable body or the base, the alignment unit
including: an alignment bar that is swingable about a second
swing shaft parallel to the first swing shaft; and an angle
indicator that indicates an angle, about the second swing
shaft, between the direction orthogonal to the first contact
surface and an extending direction of the alignment bar.
According to this configuration, by bringing the center line
of the alignment bar into coincidence with a tibial axis as
seen from the anterior side of the knee joint, the angle of the
first contact surface of the femoral paddle relative to the
direction orthogonal to the tibial axis can be known. Since
the alignment unit including the alignment bar is attachable
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to and removable from the movable body or the base, the
insertion of the femoral paddle and the tibial paddle between
the femur and the tibia and the operation of the driving
mechanism can be performed in a state where the alignment
unit is removed from the movable body or the base.
[0018] The angle indicator may be a first angle indicator.
The alignment bar, which is swingable about the second
swing shaft, may be swingable also about a third swing
shaft, which extends in a lateral direction of the knee joint.
The alignment unit may include a second angle indicator
that indicates an angle, about the third swing shaft, between
the direction orthogonal to the first contact surface and the
extending direction of the alignment bar. According to this
configuration, by making the center line of the alignment bar
parallel to the tibial axis as seen from a lateral side of the
knee joint, the angle of the first contact surface of the
femoral paddle relative to the direction orthogonal to the
tibial axis can be known.

[0019] The above tibial resection assisting device may
further include an angle fixing mechanism capable of fixing
an angle between the first contact surface and the second
contact surface. According to this configuration, after the
orientation of the tibial paddle is adjusted, the resulting state
can be maintained.

Advantageous Effects of Invention

[0020] The present invention provides a tibial resection
assisting device that makes it possible to use a resection
surface of the distal portion of a femur as a reference surface.

BRIEF DESCRIPTION OF DRAWINGS

[0021] FIG. 1 is a perspective view of a tibial resection
assisting device according to one embodiment of the present
invention.

[0022] FIG. 2 is a perspective view showing a base to
which a femoral paddle is mounted, a movable body, and a
reference guide.

[0023] FIG. 3 is a perspective view showing a swing body
to which a tibial paddle is mounted and a first swing shaft.
[0024] FIG. 4 is a perspective view of an alignment unit.
[0025] FIG. 5 is a perspective view of the tibial resection
assisting device from which the alignment unit has been
removed.

[0026] FIG. 6 is a sectional view taken along line VI-VI of
FIG. 5.

[0027] FIG. 7 is a sectional view taken along line VII-VII
of FIG. 5.

[0028] FIG. 8A shows the distal portion of an unresected

femur and the proximal portion of an unresected tibia, and
FIG. 8B is a diagram for describing a method of using the
tibial resection assisting device.

[0029] FIG. 9A is a front view of the tibial resection
assisting device when an alignment bar is placed along a
tibia, and FIG. 9B is a side view of the tibial resection
assisting device when the alignment bar is placed along the
tibia.

[0030] FIG. 10A is a perspective view of a tibial cutting
guide, and FIG. 10B is a front view of the tibial cutting
guide.

DESCRIPTION OF EMBODIMENTS

[0031] FIG. 1 shows a tibial resection assisting device 1
for use in total knee arthroplasty according to one embodi-
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ment of the present invention. As shown in FIGS. 8A and
8B, the tibial resection assisting device 1 is intended for
positioning a tibial cutting guide 17 (see FIGS. 10A and
10B), which is used when resecting the proximal portion of
a tibia 26 after resecting the distal portion of a femur 25.
[0032] Specifically, as shown in FIGS. 1 to 7, the tibial
resection assisting device 1 includes: a base 3 disposed at the
anterior side of a knee joint; a femoral paddle 2A mounted
to the base 3; and a tibial paddle 2B facing the femoral
paddle 2A. The tibial resection assisting device 1 further
includes: a movable body 4, to which the tibial paddle 2B is
mounted via a swing body 6; a driving mechanism 10, which
moves the movable body 4; a reference guide 7 mounted to
the base 3; and an alignment unit 8.

[0033] The femoral paddle 2A and the tibial paddle 2B are
to be inserted between the femur 25 and the tibia 26. The
femoral paddle 2A includes a first contact surface 21, which
is brought into contact with a resection surface 25a (see FIG.
8B) of the distal portion of the femur 25, and the tibial
paddle 2B includes a second contact surface 22, which is
brought into contact with the proximal portion of the tibia
26, which is unresected, as shown in FIG. 8B.

[0034] Hereinafter, for the sake of convenience of the
description, as indicated in FIGS. 2 to 7, the anterior-
posterior direction of the knee joint, the anterior-posterior
direction being parallel to the first contact surface 21, is
referred to as ‘“X-direction”; the lateral direction of the knee
joint is referred to as “Y-direction™; and the direction
orthogonal to the first contact surface 21 is referred to as
“Z-direction”.

[0035] The base 3 includes a main part 31. The main part
31 is, when seen in the Z-direction, positioned on an
extension line of an X-direction center line of the femoral
paddle 2A, the X-direction center line passing through the
center of the femoral paddle 2A in the Y-direction. In the
present embodiment, the main part 31 is in the shape of a
rectangular parallelepiped. However, the shape of the main
part 31 is not particularly limited. The main part 31 is
provided with a support hole 32, which penetrates the main
part 31 in the Z-direction.

[0036] The femoral paddle 2A is mounted to the main part
31 by an arm 23 extending in the X-direction. In the present
embodiment, the arm 23 is positioned such that it is shifted
from the X-direction center line of the femoral paddle 2A.
Alternatively, the arm 23 may be positioned on the X-di-
rection center line of the femoral paddle 2A.

[0037] The base 3 further includes a plate-shaped pillar 33
between the femoral paddle 2A and the main part 31. The
plate-shaped pillar 33 is flattened in the X-direction and
extends downward in the Z-direction from the main part 31.
[0038] The movable body 4 includes a plate-shaped main
part 41 and a rod 42. The main part 41 is positioned below
the main part 31 of the base 3, and is flattened in the
Z-direction. The rod 42 protrudes upward in the Z-direction
from the main part 41. The rod 42 is inserted in the support
hole 32 of the main part 31 of the base 3, and thereby the
movable body 4 is mounted to the base 3 such that the
movable body 4 is movable in the Z-direction.

[0039] On one side of the peripheral surface of the rod 42
in the X-direction (i.e., on the opposite side of the peripheral
surface of the rod 42 from the femoral paddle 2A), a toothed
surface 43 is formed. The toothed surface 43 includes
recesses and protrusions that are alternately arranged in the
Z-direction. An operating shaft 34, which penetrates the
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main part 31 in the Y-direction, is rotatably held by the main
part 31 of the base 3. The operating shaft 34 is operated by
a user, such as a surgeon.

[0040] As shown in FIG. 6, a pinion 35, which meshes
with the toothed surface 43, is provided at the middle of the
operating shaft 34. Accordingly, when the operating shaft 34
is operated, the movable body 4 moves in the Z-direction in
accordance with an operation amount (rotation amount) of
the operating shaft 34. That is, the operating shaft 34, the
pinion 35, and the toothed surface 43 form the driving
mechanism 10, which moves the movable body 4 in accor-
dance with the operation amount.

[0041] On one side of the peripheral surface of the rod 42
in the Y-direction (in FIG. 2, on the lower left side of the
peripheral surface of the rod 42), a plurality of teeth 44
arranged in the Z-direction are formed. Each tooth 44 has a
triangular sectional shape whose vertex protrudes toward
one side of the Y-direction, and the vertex is directed
relatively upward. As shown in FIG. 7, a ratchet lever 36,
which is engaged with one tooth 44, is swingably mounted
to the main part 31 of the base 3 via a shaft 37.

[0042] The ratchet lever 36 is urged by a spring 38 in such
a direction that the engaged state with the one tooth 44 is
maintained. According to such a structure, the rod 42 is
movable downward relative to the base 3, but not movable
upward unless the ratchet lever 36 is operated.

[0043] The movable body 4 further includes a block 47
and a leg 45. The block 47 protrudes downward from the
middle of the main part 41. The leg 45 protrudes downward
from one corner of the main part 41 along one side surface
of'the pillar 33 of the base 3 (in the present embodiment, one
side surface on the arm 23 side). In the present embodiment,
the block 47 is in the shape of a rectangular parallelepiped,
and the block 47 is provide with a through-hole 48 extending
in the X-direction. A rail 49 having an inverted T-shaped
cross section and extending in the X-direction is provided on
the lower surface of the block 47.

[0044] The swing body 6 includes a quadrangular ring-
shaped frame 61, in which the block 47 of the movable body
4 is inserted. The tibial paddle 2B is mounted to the frame
61 by an arm 24 extending in the X-direction. In the present
embodiment, the arm 24 is positioned in such a manner that
the arm 24 and the arm 23 on the femoral paddle 2A side
face each other, such that the position of the arm 24 is shifted
from the X-direction center line of the tibial paddle 2B,
which passes through the center of the tibial paddle 2B in the
Y-direction. Alternatively, the arm 24 may be positioned on
the X-direction center line of the tibial paddle 2B.

[0045] The frame 61 is provided with a through-hole 62
extending in the X-direction. As a result of a first swing shaft
63, which extends in the X-direction, being inserted in the
through-hole 62 of the frame 61 and the through-hole 48 of
the block 47, the tibial paddle 2B is mounted to the movable
body 4 via the swing body 6, such that the tibial paddle 2B
is swingable about the first swing shaft 63. It should be noted
that when seen in the X-direction, the second contact surface
22 of the tibial paddle 2B passes through the center line of
the first swing shaft 63.

[0046] On a surface on one side of the pillar 33 of the base
3 in the X-direction (i.e., on a surface on the opposite side
of the pillar 33 from the femoral paddle 2A), graduations
33a are formed. The graduations 33a relate to a distance D1
(see FI1G. 8B) from the first contact surface 21 of the femoral
paddle 2A to the second contact surface 22 of the tibial
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paddle 2B. Since the tibial paddle 2B is swingable as
described above, the distance D1 is a distance between the
first contact surface 21 and an extension line of the center
line of the first swing shaft 63 on the second contact surface
22. On the leg 45 of the movable body 4, a mark 454
indicating the current position of the second contact surface
22 (the extension line of the center line of the first swing
shaft 63) is formed. These graduations 33a and mark 454
form a first distance indicator 11, which indicates the dis-
tance D1 from the first contact surface 21 of the femoral
paddle 2A to the second contact surface 22 of the tibial
paddle 2B.

[0047] The frame 61 of the swing body 6 is provided with
a hollow (gate-shaped) pendulum 64, which protrudes
upward from one side of the frame 61 in the X-direction
(specifically, from a far side of the frame 61 from the tibial
paddle 2B). A plurality of grooves 65, which are arranged in
the circumferential direction about the first swing shaft 63,
are formed on the distal end of the pendulum 64.

[0048] The main part 41 of the movable body 4 is provided
with a wall 46, which protrudes upward from one end of the
main part 41 in the X-direction (specifically, from a far end
of the main part 41 from the tibial paddle 2B) along the
pendulum 64. The distal end of the wall 46 is provided with
a locking member 52, which includes a protrusion 53 fittable
to one groove 65.

[0049] As shown in FIG. 6, the locking member 52 is
slidable along a shaft 51, which is fixed to the wall 46 and
which extends in the Z-direction. The locking member 52 is
urged downward by a spring 54. A recess for non-rotatably
holding the locking member 52 is formed on the upper
surface of the wall 46. A state where the locking member 52
is pulled up from the recess against the urging force of the
spring 54 and the locking member 52 is rotated (e.g., rotated
by 90 degrees from the state shown in FIG. 5) such that the
protrusion 53 is in contact with the upper surface of the wall
46 is a normal state. That is, in the normal state, the tibial
paddle 2B is freely swingable.

[0050] When the locking member 52 is rotated from the
normal state into the state shown in FIG. § such that the
protrusion 53 is fitted to one groove 65, the tibial paddle 2B
becomes non-swingable. At the time, the locking member 52
is fitted into the recess formed on the upper surface of the
wall 46. That is, the shaft 51, the spring 54, the locking
member 52, and the grooves 65 form an angle fixing
mechanism 16 capable of fixing a paddle-to-paddle angle,
i.e., an angle between the first contact surface 21 of the
femoral paddle 2A and the second contact surface 22 of the
tibial paddle 2B. With the angle fixing mechanism 16, after
the orientation of the tibial paddle 2B (i.e., a swing angle) is
adjusted, the resulting state can be maintained. It should be
noted that the configuration of the angle fixing mechanism
16 is not limited to this example, but may be changed as
necessary.

[0051] Graduations 46a relating to the paddle-to-paddle
angle are formed on one surface of the wall 46 (specifically,
on a surface on the opposite side of the wall 46 from the
tibial paddle 2B). A pointer 66, which indicates the current
angle of the second contact surface 22 of the tibial paddle
2B, is provided inside the pendulum 64. These graduations
464 and pointer 66 form a paddle-to-paddle angle indicator
13, which indicates the paddle-to-paddle angle.

[0052] The reference guide 7 is mounted to the pillar 33 of
the base 3 such that the reference guide 7 is movable in the
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Z-direction. In the present embodiment, the reference guide
7 is movable in the Z-direction independently of the mov-
able body 4. The reference guide 7 can be fixed at an
arbitrary position relative to the pillar 33 by an unshown
fixing screw.

[0053] To be more specific, the reference guide 7 includes
a tubular part 71 and a guiding part 72. The tubular part 71
is fitted to the pillar 33 of the base 3, and is slidable along
the pillar 33. The guiding part 72 is positioned above the
tubular part 71, and a groove 74 continuous with the internal
space of the tubular part 71 is formed in the guiding part 72.
The width of the groove 74 is greater than the width of the
pillar 33, and the pillar 33 and the leg 45 are inserted in the
groove 74.

[0054] The reference guide 7 is intended for positioning
the tibial cutting guide 17. As shown in FIGS. 10A and 10B,
the tibial cutting guide 17 is provided with slits 19. A
bone-cutting saw is to be inserted in the slits 19. That is, the
lower surfaces of the respective slits 19 collectively serve as
a saw guide surface 19q, and the upper surfaces of the
respective slits 19 collectively serve as a saw holding
surface 194. It should be noted that it is not essential that the
tibial cutting guide 17 be provided with the slits 19. Instead
of including both the saw guide surface 194 and the saw
holding surface 195, the tibial cutting guide 17 may include
only the saw guide surface 19a.

[0055] In the present embodiment, as shown in FIG. 8B,
the tibial cutting guide 17 is positioned by a pair of posi-
tioning pins 70 driven into the tibia 26. Specifically, as
shown in FIGS. 10A and 10B, the tibial cutting guide 17
includes a pair of through-holes 18, in which the positioning
pins 70 are inserted, respectively. It should be noted that the
positioning pins 70 may be simple cylindrical objects, or
screws or nails may be used as the positioning pins 70.

[0056] The guiding part 72 of the reference guide 7 is
provided with a pair of through-holes 73 extending in the
X-direction. The through-holes 73 are positioned on both
sides of the groove 74, and are arranged in the Y-direction.
The diameter of each through-hole 73 is substantially equal
to the diameter of each positioning pin 70. The upper surface
of the guiding part 72 is parallel to the first contact surface
21 of the femoral paddle 1A.

[0057] The distance from the through-holes 73 to the
upper surface of the guiding part 72 is equal to the distance
from the through-holes 18 to the saw guide surface 19a of
the tibial cutting guide 17. That is, the position of the saw
guide surface 19a when the tibial cutting guide 17 has been
set later is indicated by the position of the upper surface of
the guiding part 72 of the reference guide 7. Accordingly, the
position of the upper surface of the guiding part 72 of the
reference guide 7 serves as a rough indication of a tibial
resection position.

[0058] On a surface on one side of the pillar 33 of the base
3 in the X-direction (specifically, on a surface on the
opposite side of the pillar 33 from the femoral paddle 2A),
graduations 335 are formed. The graduations 335 relate to a
distance D2 (see FIG. 8B) from the first contact surface 21
of the femoral paddle 2A to the saw guide surface 19q of the
tibial cutting guide 17 (i.e., the upper surface of the guiding
part 72 of the reference guide 7). On the guiding part 72, a
mark 72q indicating the current position of the upper surface
of the guiding part 72 is formed. These graduations 335 and
mark 72a form a second distance indicator 12, which
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indicates the distance D2 from the first contact surface 21 of
the femoral paddle 2A to the saw guide surface 19a of the
tibial cutting guide 17.

[0059] In the present embodiment, the alignment unit 8 is
attachable to and removable from the movable body 4.
Specifically, as shown in FIG. 4, the alignment unit 8
includes a linear alignment bar 91, which is to be placed
along the tibia 26. In the present embodiment, the alignment
bar 91 is swingable about a second swing shaft 83 parallel
to the first swing shaft 63, and also swingable about a third
swing shaft 92 extending in the Y-direction.

[0060] More specifically, the alignment unit 8 includes a
grip 81 and a middle body 82 in addition to the alignment bar
91. The grip 81 includes a groove having an inverted
T-shaped cross section, and the rail 49 of the movable body
4 is inserted in the groove. The middle body 82 is swingably
connected to the grip 81 via the second swing shaft 83. The
alignment bar 91 is swingably connected to the middle body
82 via the third swing shaft 92. Owing to the manner of
fitting between the rail 49 and the grip 81, the relative
position of the alignment unit 8 relative to the movable body
4 when the alignment unit 8 is mounted to the movable body
4 is shiftable in the X-direction.

[0061] The middle body 82 is provided with an arc-shaped
graduation plate 85, which extends in the circumferential
direction about the second swing shaft 83. Graduations 85«
are formed on the graduation plate 85. The graduations 85«
relate to a tilt angle about the X-axis, which is an angle about
the second swing shaft 83 between the direction orthogonal
to the first contact surface 21 of the femoral paddle 2A and
the extending direction of the alignment bar 91. The grip 81
is provided with a pointer 84, which indicates the current
angle of the direction orthogonal to the first contact surface
21 relative to the extending direction of the alignment bar 91
(in the present embodiment, the pointer 84 is immovable,
and the graduation plate 85 swings together with the align-
ment bar 91). These graduations 854 and pointer 84 form a
first angle indicator 14, which indicates the tilt angle about
the X-axis.

[0062] The alignment bar 91 is provided with an arc-
shaped graduation plate 93, which extends in the circum-
ferential direction about the third swing shaft 92. Gradua-
tions 93a are formed on the graduation plate 93. The
graduations 93aq relate to a tilt angle about the Y-axis, which
is an angle about the third swing shaft 92 between the
direction orthogonal to the first contact surface 21 of the
femoral paddle 2A and the extending direction of the align-
ment bar 91. The middle body 82 is provided with a pointer
86, which indicates the current angle of the direction
orthogonal to the first contact surface 21 relative to the
extending direction of the alignment bar 91 (in the present
embodiment, the pointer 86 is immovable, and the gradua-
tion plate 93 swings together with the alignment bar 91).
These graduations 93a and pointer 86 form a second angle
indicator 15, which indicates the tilt angle about the Y-axis.
[0063] Next, a method of using the tibial resection assist-
ing device 1 is described with reference to FIGS. 8 A and 8B.
First, a user (a surgeon) resects the distal portion of the
femur 25. FIGS. 8A and 8B show the case of an extended
position. Therefore, in this case, the distal end of the distal
portion of the femur 25 is resected. However, in the case of
a flexed position, the posterior end of the distal portion of the
femur 25 is resected. Thereafter, the user inserts the femoral
paddle 2A and the tibial paddle 2B between the resection
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surface 25a of the distal portion of the femur 25 and the
proximal portion of the tibia 26, which is unresected, and
operates the operating shaft 34 (the driving mechanism 10)
to move the tibial paddle 2B away from the femoral paddle
2A. Through such an operation of the operating shaft 34,
arbitrary tensile force can be applied to soft tissues around
the knee joint, such as the collateral ligaments. Meanwhile,
the tibial paddle 2B swings in accordance with the shape of
the proximal portion of the tibia 26. Accordingly, which of
the following is greater can be known (specifically by the
paddle-to-paddle angle indicator 13): the degree of exten-
sion of the soft tissues, to which the tensile force is applied,
at the medial side of the knee joint; or the degree of
extension of the soft tissues, to which the tensile force is
applied, at the lateral side of the knee joint.

[0064] While referring to the first distance indicator 11,
the user expands the space between the femoral paddle 2A
and the tibial paddle 2B to apply suitable tensile force to the
soft tissues. Thereafter, while referring to the second dis-
tance indicator 12, the user fixes the reference guide 7 at a
desired position. Then, the user forms a pair of drill holes in
the tibia 26 through the through-holes 73 of the reference
guide 7, and inserts the positioning pins 70 into the respec-
tive drill holes through the through-holes 73. It should be
noted that, depending on the configuration of the positioning
pins 70, the formation of the drill holes in the tibia 26 may
be unnecessary. Subsequently, the user removes the tibial
resection assisting device 1, attaches the tibial cutting guide
17 to the positioning pins 70 driven into the tibia 26 (inserts
the positioning pins 70 in the respective through-holes 18),
and resects the tibia 26 by a saw along the slits 19 of the
tibial cutting guide 17.

[0065] As described above, in the tibial resection assisting
device 1 of the present embodiment, the first contact surface
21 of the femoral paddle 2A is brought into contact with the
resection surface 254 of the distal portion of the femur 25,
and the reference guide 7 intended for positioning the tibial
cutting guide 17 is movable in the Z-direction (i.e., the
direction orthogonal to the first contact surface 21). There-
fore, after resecting the distal portion of the femur 25, while
using the resulting resection surface 254 of the distal portion
of the femur 25 as a reference surface, the position of a
resection surface of the proximal portion of the tibia 26 can
be set. Moreover, since the movable body 4, to which the
tibial paddle 2B is mounted via the swing body 6, is movable
in the Z-direction, by expanding the space between the
femoral paddle 2A and the tibial paddle 2B, suitable tensile
force can be applied to the soft tissues around the knee joint,
such as the collateral ligaments, and in such a state, the
position of the resection surface of the proximal portion of
the tibia 26 can be set. Furthermore, since the tibial paddle
2B is swingable and the paddle-to-paddle angle is change-
able, which of the following is greater can be known: the
degree of extension of the soft tissues, to which the tensile
force is applied, at the medial side of the knee joint; or the
degree of extension of the soft tissues, to which the tensile
force is applied, at the lateral side of the knee joint.

[0066] In addition, since the tibial resection assisting
device 1 includes the first distance indicator 11 and the
second distance indicator 12, the surgeon can operate the
driving mechanism 10 while checking, with the first distance
indicator 11, the distance D1 from the first contact surface 21
to the second contact surface 22, and also, can move the
reference guide 7 to a desired position by referring to the
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second distance indicator 12. Further, by subtracting the
distance D1 indicated by the first distance indicator 11 from
the distance D2 indicated by the second distance indicator
12, the amount of bone to be cut (i.e., the distance from the
second contact surface 22 to the saw guide surface 19a of the
tibial cutting guide 17) can also be known.

[0067] Further, since the alignment unit 8 attachable to
and removable from the movable body 4 includes the
alignment bar 91, which is swingable about the second
swing shaft 83, and the first angle indicator 14, by bringing
the center line of the alignment bar 91 into coincidence with
a tibial axis 26a as seen from the anterior side of the knee
joint as shown in FIG. 9A, the angle of the first contact
surface 21 of the femoral paddle 2A relative to the direction
orthogonal to the tibial axis 26a can be known. Since the
alignment unit 8 is attachable to and removable from the
movable body 4, the insertion of the femoral paddle 2A and
the tibial paddle 2B between the femur 25 and the tibia 26
and the operation of the driving mechanism 10 can be
performed in a state where the alignment unit 8 is removed
from the movable body 4.

[0068] Still further, since the alignment bar 91 is swing-
able also about the third swing shaft 92, and the alignment
unit 8 includes the second angle indicator 15, by making the
center line of the alignment bar 91 parallel to the tibial axis
26a as seen from a lateral side of the knee joint as in FIG.
9B (since the tibial axis 26a cannot be directly confirmed in
actual TKA, the tibial axis 26a is inferred by referring to, for
example, the anterior edge of the tibia), the angle of the first
contact surface 21 of the femoral paddle 2A relative to the
direction orthogonal to the tibial axis 26a can be known.

[0069]

[0070] The present invention is not limited to the above-
described embodiment. Various modifications can be made
without departing from the scope of the present invention.

[0071] For example, the alignment bar 91 need not be
swingable about both the second swing shaft 83 and the third
swing shaft 92, but may be swingable only about the second
swing shaft 83. Alternatively, the entire alignment unit 8
may be eliminated. It should be noted that the alignment unit
8 including the first angle indicator 14 (in some cases,
including the first angle indicator 14 and the second angle
indicator 15) may be mounted to the surgical operation
device disclosed in Patent Literature 1. Such an application
is also advantageous.

[0072] In the above-described embodiment, the alignment
unit 8 is attachable to and removable from the movable body
4. Alternatively, the alignment unit 8 may be attachable to
and removable from the base 3. In this case, the insertion of
the femoral paddle 2A and the tibial paddle 2B between the
femur 25 and the tibia 26 and the operation of the driving
mechanism 10 can be performed in a state where the
alignment unit 8 is removed from the base 3. Further
alternatively, by mounting the alignment unit 8 to the swing
body 6, the alignment bar 91 can be made swingable about
the first swing shaft 63. In this case, the second swing shaft
83 is no longer necessary.

[0073] The reference guide 7 may move in the Z-direction
together with the movable body 4. However, if the reference
guide 7 is movable in the Z-direction independently of the
movable body 4 as in the above-described embodiment, the
position of the resection surface of the proximal portion of
the tibia 26 can be set regardless of the distance D1 from the

(Variations)
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first contact surface 21 of the femoral paddle 2A to the
second contact surface 22 of the tibial paddle 2B.

[0074] Further, in a case where a pair of drill holes is
formed in the tibia 26 through the through-holes 73 of the
reference guide 7, the tibial cutting guide 17 may be
positioned by these drill holes. In this case, the tibial cutting
guide 17 is provided not with the through-holes 18, but with
a pair of pins fitted to the drill holes.

REFERENCE CHARACTERS LIST

[0075] 1 tibial resection assisting device
[0076] 10 driving mechanism
[0077] 11 first distance indicator
[0078] 12 second distance indicator
[0079] 13 paddle-to-paddle angle indicator
[0080] 14 first angle indicator
[0081] 15 second angle indicator
[0082] 16 angle fixing mechanism
[0083] 17 tibial cutting guide
[0084] 18 through-hole

[0085] 194 saw guide surface
[0086] 2A femoral paddle

[0087] 2B tibial paddle

[0088] 21 first contact surface
[0089] 22 second contact surface
[0090] 25 femur

[0091] 25a resection surface

[0092] 26 tibia

[0093] 3 base

[0094] 4 movable body

[0095] 63 first swing shaft

[0096] 7 reference guide

[0097] 70 positioning pin

[0098] 8 alignment unit

[0099] 83 second swing shaft
[0100] 92 third swing shaft

[0101] 91 alignment bar

1. A tibial resection assisting device for use in total knee

arthroplasty, the tibial resection assisting device comprising:

a base disposed at an anterior side of a knee joint;

a femoral paddle mounted to the base, the femoral paddle
including a first contact surface that is brought into
contact with a resection surface of a distal portion of a
femur;

a movable body mounted to the base such that the
movable body is movable in a direction orthogonal to
the first contact surface;

a tibial paddle including a second contact surface that is
brought into contact with a proximal portion of a tibia
that is unresected, the tibial paddle being mounted to
the movable body, such that the tibial paddle is swing-
able about a swing shaft that extends in an anterior-
posterior direction of the knee joint, the anterior-pos-
terior direction being parallel to the first contact
surface;

a driving mechanism that moves the movable body in
accordance with an operation amount; and

a reference guide intended for positioning a tibial cutting
guide that is used when resecting the proximal portion
of the tibia, the reference guide being mounted to the
base such that the reference guide is movable in the
direction orthogonal to the first contact surface.

2. The tibial resection assisting device according to claim

1, wherein
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the reference guide is movable independently of the
movable body.
3. The tibial resection assisting device according to claim
1, wherein
the reference guide includes a pair of through-holes, in
which either a pair of positioning pins driven into the
tibia, or a drill, is inserted, and
the tibial cutting guide is positioned by either the pair of
positioning pins or a pair of drill holes formed by the
drill.
4. The tibial resection assisting device according to claim
1, further comprising a first distance indicator that indicates
a distance from the first contact surface to the second contact
surface.
5. The tibial resection assisting device according to claim
1, wherein
the swing shaft is a first swing shaft, and
the tibial resection assisting device further comprises an
alignment unit that is attachable to and removable from
either the movable body or the base, the alignment unit
including:
an alignment bar that is swingable about a second
swing shaft parallel to the first swing shaft; and
an angle indicator that indicates an angle, about the
second swing shaft, between the direction orthogonal
to the first contact surface and an extending direction
of the alignment bar.
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6. The tibial resection assisting device according to claim
5, wherein

the angle indicator is a first angle indicator,

the alignment bar, which is swingable about the second
swing shaft, is swingable also about a third swing shaft,
which extends in a lateral direction of the knee joint,
and

the alignment unit includes a second angle indicator that
indicates an angle, about the third swing shaft, between
the direction orthogonal to the first contact surface and
the extending direction of the alignment bar.

7. The tibial resection assisting device according to claim
1, further comprising an angle fixing mechanism capable of
fixing an angle between the first contact surface and the
second contact surface.

8. The tibial resection assisting device according to claim

2, further comprising:
a first distance indicator that indicates a distance from the
first contact surface to the second contact surface; and

a second distance indicator that indicates a distance from
the first contact surface to a saw guide surface of the
tibial cutting guide.
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