
1 

{DESCRIPTION} 

{Title of Invention} 

PRESSING TOOL FOR BONE SURGERY 

{Technical Field} 

{0001} 

 The present invention relates to a pressing tool for bone 

surgery. 

{Background Art} 

{0002} 

 Osteotomy has been applied to knee osteoarthritis, for 

example, when the articular cartilage of the patella or the 

femur is damaged.  In osteotomy, after an incision is made in 

a bone and malalignment of the bone is corrected, the bone is 

fixed by using a bone joining member, such as a plate, until 

the bone is healed (for example, refer to PTL 1). 

{0003} 

 PTL 1 discloses a bone retainer that can retain both the 

bone and the bone joining member while the bone joining member 

is aligned with respect to the bone.  According to this bone 

retainer, screws for fixing the bone joining member to the 

bone can be driven into the bone via through holes formed in a 

support portion that supports the bone joining member while 

the bone and the bone joining member are retained; thus, the 

task of fixing the bone joining member to the bone can be 

easily carried out. 
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{Citation List} 

{Patent Literature} 

{0004} 

{PTL 1} 

Japanese Patent Publication No. 4493618 

{Summary of Invention} 

{Technical Problem} 

{0005} 

 When fixing the bone joining member to the bone, the bone 

must be corrected so that the osteotomy surfaces formed at the 

incision are in close contact with each other, and to do so, a 

compression force in the longitudinal axis direction of the 

bone, which is the direction in which the osteotomy surfaces 

are drawn toward each other, must be applied to the bone from 

both sides of the osteotomy surfaces.  However, although the 

bone retainer described in PTL 1 is capable of applying a 

compression force to the bone and the bone joining member in 

the bone radial direction to bring the bone and the bone 

joining member into close contact with each other, the bone 

retainer cannot apply a force to the bone in the longitudinal 

axis direction and has a problem in that it is difficult to 

correct the bone so that the osteotomy surfaces are in close 

contact with each other. 

{0006} 

 The present invention has been made under the 
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circumstances described above, and an object thereof is to 

provide a pressing tool for bone surgery, with which a 

compression force can be applied in both the bone radial 

direction and longitudinal axis direction so that close 

contact can be achieved between the bone and the bone joining 

member and between the osteotomy surfaces of the bone. 

{Solution to Problem} 

{0007} 

 In order to achieve the object described above, the 

present invention provides the following solution. 

 An aspect of the present invention provides a pressing 

tool for bone surgery, comprising: a pressurizing member 

formed substantially columnar shape having, at one end, a 

pressing surface formed of a convex and substantially 

spherical surface; and a hook member formed to have a hook 

shape that is to be engaged with a surface of a bone, the hook 

member having a support portion at a first end, the support 

portion supporting the pressing member so that the pressing 

surface is directed toward a second end, and a projection 

portion at the second end, the projection portion projecting 

toward the support portion and being to be bited into the 

surface of the bone, wherein the support portion supports the 

pressing member so that the pressing member is movable in a 

longitudinal direction toward the projection portion. 

{0008} 
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 According to the aforementioned aspect of the present 

invention, after a bone joining member is placed on a  surface 

of the bone in which an incision is made so as to bridge the 

incision, the hook member engages with the  surface of the 

bone in such a manner that the bone and the bone joining 

member are sandwiched in the bone radial direction between the 

projection portion and the support portion at two ends of the 

hook member, and the projection portion is allowed to bite 

into the surface of the bone to fix the projection portion to 

the surface of the bone.  The pressing member supported by the 

support portion is moved toward the projection portion in such 

a manner that the pressing surface presses the bone joining 

member toward the bone.  As a result, a compression force in 

the bone radial direction is applied to the bone and the bone 

joining member sandwiched between the projection portion and 

the pressing member, and thus the bone and the bone joining 

member can make close contact with each other. 

{0009} 

 In this case, the direction in which the compression 

force is applied to the bone and the bone joining member is 

coincident with the direction in which the pressing member 

moves.  Thus, when the hook member engages with the surface of 

the bone so that the longitudinal direction of the pressing 

member is inclined relative to the longitudinal axis direction 

of the bone, a compression force in both the bone radial 
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direction and longitudinal axis direction is applied, and 

close contact can be achieved between the bone and the bone 

joining member and between the osteotomy surfaces of the bone. 

{0010} 

 Furthermore, in a state in which the hook member is 

engaged with the bone so that the pressing member is inclined 

with respect to the longitudinal axis direction of the bone, a 

large compression force can be stably applied to the bone and 

the bone joining member between the projection portion and the 

pressing member by fixing the projection portion at the second 

end of the hook member to the surface of the bone.  In 

addition, since the pressing surface contacting the bone 

joining member is substantially spherical, the orientation of 

the hook member can be easily changed by rotating the pressing 

surface at the same position relative to the bone joining 

member and by shifting the projection portion in the 

longitudinal axis direction of the bone. 

{0011} 

 In the aspect described above, the pressing member may 

have a male thread and a head portion that is disposed at one 

end of the male thread and has the pressing surface, and the 

support portion may have a screw hole to be fastened to the 

male thread. 

 In this manner, since the rotation of the male thread 

inside the screw hole is converted into movement of the shaft 
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portion in the longitudinal direction, it is easy to finely 

adjust the amount of the movement of the male thread to 

control the compression force applied to the bone and the bone 

joining member. 

{0012} 

 In the aspect described above, the projection portion may 

be positioned on an extended line of an axis line along which 

the pressing member is movable. 

 In this manner, only a pressing force in the longitudinal 

direction of the pressing member can be applied to the bone 

joining member. 

{0013} 

 In the aspect described above, the projection portion may 

be at a position offset from an extended line of an axis line 

along which the pressing member is movable, in a direction 

intersecting the extended line. 

 In this manner, in addition to the pressing force in the 

longitudinal direction of the pressing member, a moment in a 

direction opposite to the offset direction of the projection 

portion intersecting the longitudinal direction of the 

pressing member can be applied to the bone joining member, and 

thus the bone joining member can be moved not only in a 

direction toward the bone but also in a direction opposite to 

the offset direction of the projection portion. 

{0014} 
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 In the aspect described above, a distance between an 

extended line of an axis line along which the pressing member 

is movable and a middle portion of the hook member may be 15 

mm or more and 35 mm or less. 

 In this manner, the size of the hook member becomes 

suitable for a large bone, such as the femur or the tibia. 

{0015} 

 In the aspect described above, the projection portion may 

have one or more pyramid-shaped projections having pointed 

ends. 

 In this manner, the pointed ends of the projections bite 

into the hard cortical bone covering the surface of the bone, 

and the projection portion can be easily fixed thereby. 

{0016} 

 In the aspect described above, the hook member may have a 

slit that allows an interior of the screw hole and an exterior 

of the support portion to communicate with each other in a 

radial direction of the screw hole and that extends in a 

direction along a center axis of the screw hole, wherein a 

guide pin can be inserted into the screw hole in the radial 

direction. 

 In this manner, the hook member can be easily installed 

relative to the guide pin preliminarily inserted into the 

bone. 

{0017} 
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 In the aspect described above, the pressing tool may 

further include a plug having a receiving portion having a 

concave receiving surface that supports the pressing surface, 

and a connecting portion that can connect the receiving 

portion to a bone joining member that is to be fixed to the 

surface of the bone. 

 In this manner, compared to the case in which the 

pressing surface is directly pressed against the bone joining 

member, the position of the pressing surface relative to the 

bone joining member can be stabilized by fitting the pressing 

surface to the receiving surface of the receiving portion of 

the plug connected to the bone joining member, and a pressing 

force can more efficiently be applied from the pressing 

surface to the bone joining member. 

{0018} 

 In the aspect described above, the plug may have a 

through hole that opens substantially at the center of the 

receiving surface and allows a guide pin to pass therethrough. 

 In this manner, the guide pin inserted into the bone 

passes through the bone joining member, the plug, and the 

pressing member, and thus, the positions of the bone joining 

member, the plug, and the pressing member relative to the bone 

can be stabilized.  Considering the diameter of the guide pin 

typically used in osteotomy, the diameter of the through hole 

of the plug is preferably 2 mm or more. 
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{0019} 

 In the aspect described above, the receiving surface of 

the receiving portion may have a solid angle of 4 steradians 

or more. 

 In this manner, the surface of the head portion opposite 

from the shaft portion can be more stably supported by the 

receiving surface, and a pressing force can be reliably 

applied from the pressing member to the bone joining member.  

The solid angle of the receiving surface is more preferably 2π 

steradians or more so that no less than half of the outer 

surface of the head portion can be supported by the receiving 

surface. 

{Advantageous Effects of Invention} 

{0020} 

 The present invention affords advantageous effects in 

that compression force can be applied in both the bone radial 

direction and longitudinal axis direction so that close 

contact can be achieved between the bone and the bone joining 

member and between the osteotomy surfaces of the bone. 

{Brief Description of Drawings} 

{0021} 

{Fig. 1A} 

 Fig. 1A is a diagram illustrating a high tibial osteotomy 

that uses a pressing tool for bone surgery according to one 

embodiment of the present invention. 
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{Fig. 1B} 

 Fig. 1B is a diagram illustrating the tibia illustrated 

in Fig. 1A as viewed from the bone plate side. 

{Fig. 1C} 

 Fig. 1C is a diagram illustrating the high tibial 

osteotomy that uses the pressing tool for bone surgery 

according to one embodiment of the present invention. 

{Fig. 1D} 

 Fig. 1D is a diagram illustrating the high tibial 

osteotomy that uses the pressing tool for bone surgery 

according to one embodiment of the present invention. 

{Fig. 2} 

 Fig. 2 is a side view illustrating the overall structure 

of the pressing tool for bone surgery according to one 

embodiment of the present invention. 

{Fig. 3} 

 Fig. 3 is a perspective view of a projection portion of a 

hook member of the pressing tool for bone surgery illustrated 

in Fig. 2. 

{Fig. 4} 

 Fig. 4 is a perspective view of a modification of the 

projection portion of the hook member. 

{Fig. 5} 

 Fig. 5 is a perspective view of another modification of 

the projection portion of the hook member. 
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{Fig. 6} 

 Fig. 6 is a diagram illustrating a method for changing 

the direction of the compression force applied to the tibia 

and the bone plate by using the pressing tool for bone surgery 

illustrated in Fig. 2. 

{Fig. 7} 

 Fig. 7 is a diagram illustrating a method for using the 

modification of the pressing tool for bone surgery illustrated 

in Fig. 2 in combination with a guide pin. 

{Fig. 8} 

 Fig. 8 is a perspective view of a modification of a hook 

member having a slit. 

{Fig. 9} 

 Fig. 9 is a perspective view of another modification of 

the hook member having a slit. 

{Fig. 10} 

 Fig. 10 is a side view of a plug installed in a 

modification of the pressing tool for bone surgery illustrated 

in Fig. 2. 

{Fig. 11} 

 Fig. 11 is a side view of another modification of the 

hook member. 

{Fig. 12} 

 Fig. 12 is a diagram illustrating a modification of a 

pressing member and a pressing means. 
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{Description of Embodiments} 

{0022} 

 In the description below, a pressing tool 1 for bone 

surgery according to one embodiment of the present invention 

is described with reference to the drawings. 

 As illustrated in Figs. 1A to 1D, the pressing tool 1 for 

bone surgery according to this embodiment is used in a closed 

wedge high tibial osteotomy (CWHTO) which involves removing a 

bone block from the lateral side of the tibia X, closing the 

bone block excision site Y to correct deformation of the tibia 

X, and fixing the tibia X with a bone plate (bone joining 

member) 10.  In Figs. 1A to 1D, an example of a hybrid HTO 

which combines the closed wedge method and an open wedge 

method that involves forming an incision in the medial surface 

of the tibia X and expanding the incision is illustrated. 

{0023} 

 As illustrated in Fig. 1B, the bone plate 10 is a long 

strip-shaped member placed on a side surface of the tibia X so 

as to extend in a direction along the longitudinal axis of the 

tibia X.  A plurality of screw holes 10a into which screws 20 

for fixing the bone plate 10 to the tibia X are to be inserted 

are formed in the bone plate 10 so as to be spaced from one 

another in the longitudinal direction.  Reference sign 30 

denotes a drill sleeve. 

{0024} 
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 As illustrated in Fig. 2, the pressing tool 1 for bone 

surgery of this embodiment is equipped with a hook member 2 

that engages with a side surface of the tibia X, and a 

pressing screw (pressing member) 3 that presses the bone plate 

10 toward the side surface of the tibia X so as to apply a 

compression force to the tibia X and the bone plate 10.  The 

hook member 2 and the pressing screw 3 are formed of a high-

strength metal such as titanium or stainless steel. 

{0025} 

 The hook member 2 includes a curved portion 4 that is 

curved to form a shape resembling a hook and that can engage 

with the side surface of the tibia X; a support portion 5 

disposed at a first end of the curved portion 4 to support the 

pressing screw 3; and a projection portion 6 disposed at a 

second end of the curved portion 4 and capable of being fixed 

to the side surface of the tibia X. 

{0026} 

 The curved portion 4 is formed of a long columnar member 

and is curved to form a shape resembling a hook so as to cover 

half around the side surface of the tibia X from the lateral 

side to the medial side of the tibia X.  In a state in which 

the curved portion 4 is allowed to engage with the side 

surface of the tibia X along the circumferential direction, 

the support portion 5 is disposed on the lateral side of the 

tibia X, and the projection portion 6 is disposed on the 
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medial side of the tibia X. 

{0027} 

 The support portion 5 has a cylindrical shape having a 

columnar screw hole 5a that penetrates through in the 

longitudinal direction and has thread grooves formed in the 

inner surface.  The screw hole 5a extends along a line that 

connects the first end and the second end of the curved 

portion 4, and the projection portion 6 is positioned on the 

extended line of a center axis (axis line) A of the screw hole 

5a.  The distance D between a middle portion between the first 

end and the second end of the curved portion 4 and the 

extended line of the center axis A of the screw hole 5a is 

preferably 15 mm or more and 35 mm or less so that when the 

curved portion 4 engages with a thick bone, such as the tibia 

X or the femur, the pressing screw 3 is positioned so as to be 

suitable for compressing the lateral surface of the bone. 

{0028} 

 The projection portion 6 projects from the second end of 

the curved portion 4 toward the support portion 5.  As 

illustrated in Fig. 3, a V-shaped groove is formed at the 

center of the tip of the projection portion 6, and, thus, the 

tip of the projection portion 6 has two pyramid-shaped 

projections 6a each having a pointed end 6b.  The pointed ends 

6b of the projections 6a are caused to bite into the side 

surface of the tibia X so that the projection portion 6 can be 
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fixed relative to the tibia X. 

{0029} 

 The number of projections 6a formed at the tip of the 

projection portion 6 is not limited to 2 and may be 1 or 3 or 

more.  For example, as illustrated in Fig. 4, one relatively 

large projection 6a may be provided, or as illustrated in Fig. 

5, three or more circularly arranged projections 6a may be 

provided. 

{0030} 

 The pressing screw 3 has a straight, columnar shaft 

portion 3a and a substantially spherical head portion 3b 

disposed at one end of the shaft portion 3a.  The surface of 

the head portion 3b opposite to the shaft portion 3a is a 

pressing surface 3c that applies a pressing force to the bone 

plate 10 when fitted into a screw hole 10a in the bone plate 

10.  This surface is formed as a convex and substantially 

spherical surface. 

{0031} 

 The shaft portion 3a is a male thread with a screw thread 

formed in the side surface so that the shaft portion 3a can be 

fastened to the screw hole 5a in the support portion 5, and is 

fastened to the screw hole 5a so that the pressing surface 3c 

of the head portion 3b faces the projection portion 6.  As the 

shaft portion 3a rotates about the center axis thereof, the 

pressing screw 3 moves along the center axis (axis line) of 
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the screw hole 5a in the longitudinal direction, and the head 

portion 3b moves along the extended line of the center axis A 

of the screw hole 5a in a direction toward or away from the 

projection portion 6. 

{0032} 

 Next, the effects of the pressing tool 1 for bone surgery 

having the aforementioned structure are described. 

 In order to treat knee osteoarthritis by the hybrid HTO 

technique using the pressing tool 1 for bone surgery of this 

embodiment, two incisions are formed from the upper lateral 

surface in the tibia X toward the medial side in directions 

oblique with respect to the longitudinal axis of the tibia X, 

and a bone block between two incisions is excised with a 

particular tool.  Next, as illustrated in Figs. 1A and 1B, the 

bone plate 10 is placed on the lateral surface of the tibia X 

so as to bridge the bone block excision site Y, and an upper 

end portion of the bone plate 10 is fixed with the screws 20 

to the tibia X at a position higher than the excision site Y. 

{0033} 

 Next, as illustrated in Fig. 1C, the curved portion 4 of 

the hook member 2 is allowed to engage with the side surface 

of the tibia X, and the projection portion 6 is fixed to the 

medial surface of the tibia X by allowing the pointed ends 6b 

of the projections 6a to bite into the medial surface of the 

tibia X.  In addition, the support portion 5 supporting the 
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pressing screw 3 is placed so that the bone plate 10 is 

sandwiched between the lateral surface of the tibia X and the 

support portion 5. 

{0034} 

 Next, the pressing surface 3c of the head portion 3b is 

fitted into the screw hole 10a located on the lower side of 

the excision site Y, and the shaft portion 3a is rotated to 

advance the pressing screw 3 toward the bone plate 10.  As a 

result, the distance between the head portion 3b and the 

projection portion 6 is shortened, and the tibia X and the 

bone plate 10 sandwiched between the head portion 3b and the 

projection portion 6 are compressed by the head portion 3b and 

the projection portion 6 and move close to each other.  At 

this stage, since the projection portion 6 is located on the 

extended line of the center axis A of the screw hole 5a in 

which the pressing screw 3 moves, only a compression force 

working in the center axis A direction of the screw hole 5a, 

which is the direction in which the pressing screw 3 moves, is 

applied to the tibia X and the bone plate 10, and the tibia X 

and the bone plate 10 move only in the center axis A 

direction. 

 As illustrated in Fig. 1D, after the shaft portion 3a has 

been rotated until the bone plate 10 is in close contact with 

the lateral surface of the tibia X, the screws 20 are inserted 

into the rest of the screw holes 10a in the bone plate 10 to 
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fix the bone plate 10 to the tibia X. 

{0035} 

 In this case, when aligning the tibia X and the bone 

plate 10, as illustrated in Fig. 1D, two portions, X1 and X2, 

of the tibia X respectively located on the higher side and the 

lower side of the excision site Y of the tibia X must be 

aligned so that the two osteotomy surfaces Y1 and Y2 at the 

excision site Y of the tibia X come into close contact with 

each other.  In other words, a compression force in the 

longitudinal axis direction must be applied to the tibia X so 

that the higher portion X1 and the lower portion X2 are drawn 

toward each other. 

{0036} 

 According to this embodiment, as described above, the 

direction of the compression force applied to the tibia X and 

the bone plate 10 is coincident with the center axis A 

direction of the screw hole 5a; thus, as illustrated in Fig. 

6, the direction of the compression force can be easily 

controlled to a desired direction by adjusting the inclination 

angle of the center axis A of the screw hole 5a with respect 

to the longitudinal axis of the tibia X. 

{0037} 

 In other words, by placing the hook member 2 so that the 

center axis A of the screw hole 5a is inclined with respect to 

the longitudinal axis of the tibia X, a compression force in a 
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direction oblique to the longitudinal axis of the tibia X is 

applied to the tibia X and the bone plate 10 so that a 

compression force in the tibia X radial direction that draws 

the tibia X and the bone plate 10 close to each other can be 

generated, and, at the same time, a compression force in the 

longitudinal axis direction, which is the direction in which 

the higher portion X1 and the lower portion X2 of the tibia X 

are drawn toward each other, can be generated.  Increasing the 

inclination angle of the center axis A of the screw hole 5a 

with respect to the longitudinal axis of the tibia X increases 

the compression force in the longitudinal axis direction.  As 

such, there is an advantage in that, by applying a compression 

force in both the direction in which the tibia X and the bone 

plate 10 are drawn close to each other and the direction in 

which the osteotomy surfaces Y1 and Y2 are drawn close to each 

other, the relative position between the three parts, i.e., 

the higher portion X1 and the lower portion X2 of the tibia X 

and the bone plate 10, can be adjusted so as to eliminate the 

gap between the osteotomy surfaces Y1 and Y2. 

{0038} 

 Moreover, the direction of the compression force can be 

changed merely by temporarily detaching the pointed ends 6b 

biting into the tibia X from the tibia X, then shifting the 

position of the projection portion 6 in the tibia X 

longitudinal axis direction, and then allowing the pointed 
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ends 6b to again bite into the tibia X.  During this process, 

since the pressing surface 3c of the head portion 3b is 

spherical, the position of the projection portion 6 can be 

easily shifted by using the head portion 3b as the supporting 

point and by rotating the head portion 3b in the screw hole 

10a.  As such, there is an advantage in that the direction of 

the compression force applied to the tibia X and the bone 

plate 10 can be easily changed. 

{0039} 

 Also, there is an advantage in that if alignment of the 

higher portion X1 and the lower portion X2 of the tibia X and 

the bone plate 10 was not successfully carried out in the 

first attempt, the compressing operation can be easily 

repeated by rotating the shaft portion 3a in the opposite 

direction to retract the pressing screw 3 to the side opposite 

from the bone plate 10. 

{0040} 

 In this embodiment, as illustrated in Fig. 7, a through 

hole 3d through which a guide pin 40 can pass may be formed in 

the pressing screw 3 so as to pass therethrough along the 

center axis of the shaft portion 3a so that the pressing tool 

1 for bone surgery can be used in combination with the guide 

pin 40 of the screw 20.  Considering the diameter of the guide 

pin 40 typically used in HTO, the diameter of the through hole 

3d is preferably 2 mm or more. 
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 In this manner, since the pressing screw 3 is guided 

along the guide pin 40 inserted into the through hole 3d, the 

position and the orientation of the pressing screw 3 with 

respect to the tibia X and the bone plate 10 can be 

stabilized. 

{0041} 

 Furthermore, as illustrated in Fig. 8, a slit 2a for 

inserting and removing the guide pin 40 into and from inside 

the support portion 5 in the radial direction may be formed in 

the hook member 2.  The slit 2a extends from the outer 

circumferential surface to the inner circumferential surface 

of the support portion 5 so that the interior of the screw 

hole 5a communicates with the exterior of the support portion 

5, and is formed throughout the entire length in the 

longitudinal direction. 

 According to the hook member 2 having this slit 2a, after 

the guide pin 40 is inserted into the tibia X, the guide pin 

40 is inserted into the support portion 5 through the slit 2a, 

and thus the hook member 2 can be easily installed with 

respect to the tibia X and the bone plate 10. 

{0042} 

 As illustrated in Fig. 9, the slit 2a may be formed so 

that the guide pin 40 is inserted into and removed from the 

screw hole 5a via the curved portion 4.  In other words, the 

slit 2a may be formed throughout the entire length from the 
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tip of the projection portion 6 to the screw hole 5a so as to 

halve the curved portion 4 and the projection portion 6. 

{0043} 

 In this embodiment, the head portion 3b of the pressing 

screw 3 is directly fitted into the screw hole 10a of the bone 

plate 10; alternatively, as illustrated in Fig. 7, a plug 7 

that can be attached to the screw hole 10a and supports the 

head portion 3b may be further provided. 

 As illustrated in Fig. 10, the plug 7 is equipped with a 

connecting portion 7a formed of a male thread that can be 

fastened to the screw hole 10a in the bone plate 10, and a 

receiving portion 7b that is disposed at one end of the 

connecting portion 7a and receives the head portion 3b.  On 

the opposite side of the connecting portion 7a, the receiving 

portion 7b has a receiving surface 7c which is a concave and 

substantially spherical surface complementary to the 

substantially spherical pressing surface 3c of the head 

portion 3b and which supports the pressing surface 3c. 

{0044} 

 The compression force can be efficiently transmitted to 

the bone plate 10 from the pressing surface 3c of the head 

portion 3b via the receiving surface 7c by fitting the head 

portion 3b to the receiving surface 7c of the plug 7, the 

connecting portion 7a of which is attached to the screw hole 

10a in the bone plate 10. 
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 The solid angle of the receiving surface 7c is preferably 

4 steradians or more and more preferably 2π steradians or 

more.  In this manner, the pressing surface 3c of the head 

portion 3b can be stably supported by the receiving surface 

7c, and when the head portion 3b is rotated within the 

receiving surface 7c to adjust the direction of the 

compression force, displacement of the head portion 3b from 

the receiving surface 7c can be prevented. 

 The shape of the receiving surface 7c is not limited to 

the concave spherical surface, and may be any other shape 

externally tangential to the pressing surface 3c of the head 

portion 3b, for example, a polygonal shape. 

{0045} 

 To enable use of the plug 7 in combination with the guide 

pin 40, a through hole 7d through which a guide pin 40 can 

pass may be formed in the plug 7.  The through hole 7d 

penetrates through the plug 7 along the center axis of the 

connecting portion 7a and opens at the center of the receiving 

surface 7c.  The diameter of the through hole 7d is preferably 

2 mm or more as with the diameter of the through hole 3d of 

the pressing screw 3. 

 In this manner, the screw hole 10a and the guide pin 40 

passing through the through holes 7d and 3d can further 

stabilize the positions of the bone plate 10, the plug 7, and 

the pressing screw 3 relative to the tibia X. 
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{0046} 

 In this embodiment, the projection portion 6 is 

positioned on the extended line of the center axis A of the 

screw hole 5a; alternatively, as illustrated in Fig. 11, the 

position of the projection portion 6 may be offset from the 

extended line of the center axis A of the screw hole 5a in a 

direction intersecting the extended line. 

 In this case, a moment in a direction opposite to the 

offset direction of the projection portion 6 intersecting the 

center axis A of the screw hole 5a acts on the bone plate 10.  

Due to this moment, the bone plate 10 can also be moved in the 

bone plate 10 width direction with respect to the tibia X to 

adjust the position of the bone plate 10. 

{0047} 

 In this embodiment, physical power of the user is used as 

the driving force for advancing and retracting the pressing 

screw 3; alternatively, the pressing screw 3 may be moved by 

using oil pressure or water pressure, or by using an electric 

motor. 

 Moreover, in this embodiment, the pressing screw 3 is 

used as the pressing member for pushing the bone plate 10 and 

generating a compression force; alternatively, a different 

pressing member may be used.  For example, as illustrated in 

Fig. 12, a pressing member 31 may be equipped with a shaft 

portion 31a having a smooth side surface instead of the male 
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thread 3a.  In this case, a support portion 51 may have, 

instead of the screw hole 5a, a guide hole 51a which has a 

smooth inner surface and into which the shaft portion 31a of 

the pressing member fits so as to be movable in the 

longitudinal direction.  The shaft portion 31a may be driven 

by using a tool that converts a particular motion of the user 

into a motion in the longitudinal direction of the shaft 

portion 31a. 

{0048} 

 For example, as illustrated in Fig. 12, a tool 50 that 

converts a rocking motion of a grip 50a that occurs when the 

user grasps the grip 50a, into a motion in the longitudinal 

direction of the shaft portion 31a may be used.  The structure 

is preferably configured so that the following relationship is 

established between the force Fi the user applies to the grip 

50a and the force Fo acting on the pressing member 31. 

 Fo = Fi × α  (α ≥ 1) 

 In other words, the tool 50 is preferably configured to 

amplify the force Fi applied to the grip 50a and transmit the 

amplified force to the pressing member 31. 

 A mechanism that prevents return motion of the grip 50a 

may be provided to prevent unintended return motion of the 

grip 50a in the opposite direction.  In this manner, it 

becomes possible to continuously and stably apply the 

compression force to the tibia X and the bone plate 10. 
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{Reference Signs List} 

{0049} 

1  pressing tool for bone surgery 

2  hook member 

2a slit 

3  pressing screw (pressing member) 

3a  shaft portion 

3b  head portion 

3c  pressing surface 

3d  through hole 

4  curved portion 

5  support portion 

5a  screw hole 

6  projection portion 

6a  projection 

6b  pointed end 

7  plug 

7a  connecting portion 

7b  receiving portion 

7c receiving surface 

7d  through hole 

10  bone plate (bone joining member) 

10a  screw hole 

20  screw 

30  drill sleeve 
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40  guide pin 

A  center line (axis line) of screw hole 

X  tibia 

X1  higher portion 

X2  lower portion 

Y  bone block removed portion 

Y1, Y2  osteotomy surface 
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{CLAIMS} 

{Claim 1} 

 A pressing tool for bone surgery, comprising: 

 a pressing member formed substantially columnar shape 

having, at one end, a pressing surface formed of a convex and 

substantially spherical surface; and 

 a hook member formed to have a hook shape that is to be 

engaged with a side surface of a bone, the hook member having 

a support portion at a first end, the support portion 

supporting the pressing member so that the pressing surface is 

directed toward a second end, and a projection portion at the 

second end, the projection portion projecting toward the 

supporting portion and being to be bited into the side surface 

of the bone, 

 wherein the support portion supports the pressing member 

in state of  the pressing member is movable in a longitudinal 

direction toward the projection portion. 

{Claim 2} 

 The pressing tool for bone surgery according to Claim 1, 

wherein the pressing member has a male thread and a head 

portion that is disposed at one end of the male thread and has 

the pressing surface, and 

 the support portion has a screw hole to be fastened to 

the male thread. 

{Claim 3} 



29 

 The pressing tool for bone surgery according to Claim 1 

or 2, wherein the projection portion is positioned on an 

extended line of an axis line along which the pressing member 

is mobable. 

{Claim 4} 

 The pressing tool for bone surgery according to Claim 1 

or 2, wherein the projection portion is at a position offset 

from an extended line of an axis line, along which the 

pressing member is movable, in a direction intersecting the 

extended line. 

{Claim 5} 

 The pressing tool for bone surgery according to any one 

of Claims 1 to 4, wherein a distance between an extended line 

of an axis line along which the pressing member is movable and 

a middle portion of the hook member is 15 mm or more and 35 mm 

or less. 

{Claim 6} 

 The pressing tool for bone surgery according to any one 

of Claims 1 to 5, wherein the projection portion has one or 

more pyramid-shaped projections having pointed ends. 

{Claim 7} 

 The pressing tool for bone surgery according to Claim 2, 

wherein the hook member has a slit that allows an interior of 

the screw hole and an exterior of the support portion to 

communicate with each other in a radial direction of the screw 
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hole and that extends in a direction along a center axis of 

the screw hole, wherein a guide pin can be inserted into the 

screw hole in the radial direction. 

{Claim 8} 

 The pressing tool for bone surgery according to any one 

of Claims 1 to 7, further comprising a plug having a receiving 

portion having a concave receiving surface that supports the 

pressing surface, and a connecting portion that can connect 

the receiving portion to a bone joining member that is to be 

fixed to the side surface of the bone. 

{Claim 9} 

 The pressing tool for bone surgery according to Claim 8, 

wherein the plug has a through hole that opens substantially 

at the center of the receiving surface and allows a guide pin 

to pass therethrough. 

{Claim 10} 

 The pressing tool for bone surgery according to Claim 8 

or 9, wherein the receiving surface of the receiving portion 

has a solid angle of 4 steradians or more. 


