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(57) Abstract: A bender (1) comprises a first operation arm (10) comprising a roller end and an operation end, a second operation
arm (20) comprising a roller end and an operation end, and the first operation arm (10) and the second operation arm (20) connect
together at a pivot (30) and are pivotable around the pivot (30). A first roller (41) is mounted on the roller end of the first operation
end. A second roller (42) is mounted on the roller end of the second operation end. A third roller (43) is mounted on the pivot (30),
wherein a roller head (45) of the third roller (43) at least comprises a first portion (451) of a first diameter and a second portion
(452) of a second diameter. The first diameter is larger than the second diameter, so that the roller head (45) is formed in a stepped
shape. The bender (1) provides two or more steps of bending, so that it can be operated conveniently.
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BENDER

FIELD OF THE INVENTION

The present invention relates to a surgical instrument, particularly relates to a bender for

bending a fixing rod/fixing plate used in a bone surgery.

BACKGROUND OF THE INVENTION

Bone structure is susceptible to a variety of weakness or diseases, including bone
broken, fractures, degeneration, dislocation and the like. Treating methods and devices are
developed for curing or at least alleviating the suffering of the patient. Taking the spinal as an
example, when problems such as dislocation of the vertebrae, extradiscal occur, the diseased
vertebrae are corrected through surgery. During surgery, two adjacent vertebrae are generally
fused together by means of an elongated fixing rod/fixing plate, so as to stabilize the
vertebrae.

In some cases, the fixing rod/fixing plate used during surgery need to be bent, for
accommodating the anatomy of the patient.

Fig.1 shows a prior art bend 100, and schematically shows the operation of the bend 100.
When the fixing rod/fixing plate is bent, two benders 100 are used, fixing two ends of the
fixing rod/fixing plate, respectively. Thus, two hands are necessary for implementing the
bending. Thus, it can be seen that the operation of the bender 100 shown in Fig.1 is complex.

In order to facilitate in operation, another kind of prior art bender 200 is developed, as
shown in Fig.2. The bender 200 has two operation arms 210 connected to each other at a pivot,
and the arms are roratable around the pivot. An arcuate seat 220 is provided at the pivot, for
providing bending shape for the fixing rod/fixing plate. One end of each operation arm 210 is
provided with a roller 230, respectively. The rollers 230 cooperate with the arcuate seat 220 to
bend the fixing rod/fixing plate into a desired shape.

Compared with the bender 100 shown in Fig.1, the bender 200 shown in Fig.2 can be
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handled by one hand, so its operation is relatively simple. However, there is still problem that
may be occurred during operating the bender 200. Especially, when the surgeon using the
bender 200 has a relative smaller hand, it may be difficult for him/her to hold the two
operation arms 210 of the bender 200 by one hand, thus, still need two hands to operate the
bender, or need other's help. Thus, in some cases, the operation of the bender 200 is still not
very convenient.

Therefore, there is a need for a novel bender with simple structure and easy to be

operated.

SUMMARY OF THE INVENTION

The present invention is made in view of the above mentioned technical problem in the
art. And, the object of the present invention is providing a bender with simple structure and
can be easily operated.

The above object of the present invention is achieved by a bender comprising: a first
operation arm comprising a roller end and an operation end, a first roller is mounted on the
roller end of the first operation end; a second operation arm comprising a roller end and an
operation end, a second roller is mounted on the roller end of the second operation end, and
the first operation arm and the second operation arm connect together at a pivot and are
pivotable around the pivot, a third roller is mounted on the pivot; wherein a roller head of the
third roller at least comprises a first portion of a first diameter and a second portion of a
second diameter, the first diameter is larger than the second diameter, so that the roller head is
formed in a stepped shape.

In the bender of the present invention, the roller head of at least the third roller is
formed in a stepped shape, which includes at least two portions, thus the fixing rod/fixing
plate may be bent in two or more steps by the portions of the rollers with different diameters
of the third roller. Thus, in each bending, the distance between the operation ends of the
operation arms may be relative smaller, so that the operation is facilitated.

Further, similar to the third roller, the roller head of at least one of the first roller and the
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second roller is also formed in a stepped shape.

The roller is mounted onto the operation arm as follows: a first roller mounting aperture
is formed at the roller end of the first operation arm, a shank of the first roller extends into the
first roller mounting aperture from one side of the first roller mounting aperture, and a first
screw extends into the first roller mounting aperture from another side of the first roller
mounting aperture, and is screwed in a threaded bore formed in the shank of the first roller.
The second and the third rollers may be mounted onto the roller end of the second operation
arm and the pivot by the same or similar way.

Preferably, a biasing device is provided between the first operation arm and the second
operation arm, the biasing device is located between the operation ends of the first and second
operation arms and the pivot, and applies a biasing force on the first operation arm and the
second operation arm, so that the operation end of the first operation arm is spaced apart from
the operation end of the second operation arm.

One possible structure of the biasing device may be formed of two elastic sheets, the
two elastic sheets connect to each other at one end thereof, and the other end of the two elastic
sheets connect respectively to the first operation arm and the second operation arm

Another possible structure of the biasing device is a compression spring, the ends of the
compression spring connect respectively to the first operation arm and the second operation
arm.

The present invention further relates to a method for bending a fixing rod/fixing plate
by means of the bender as mentioned above. The method includes the following steps in
sequence:

a. maintaining the first operation arm and the second operation arm in a status that the
operation ends thereof are spaced apart from each other;

b. positioning the fixing rod/fixing plate between the firs and second rollers and the
third rollers, and abutting the fixing rod/fixing plate against the second portion of the third
roller;

c. applying an external force on the operation ends of the first operation arm and the
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second operation arm, so that the operation ends of the first operation arm and the second
operation arm move towards each other;

d. removing the external force, and restore the operation ends of the first operation arm
and the second operation arm to the status of being spaced apart from each other;

e. repositioning the fixing rod/fixing plate, so that the fixing rod/fixing plate abuts
against the first portion of the third roller; and

f. applying an external force on the operation ends of the first operation arm and the
second operation arm, so that the operation ends of the first operation arm and the second
operation arm move towards each other once again.

In case that the roller head of at least one of the first roller and the second roller is also
formed in a stepped shape, in step b, the fixing rod/fixing plate further abuts against a portion
with smaller diameter of the roller head of at least one of the first roller and the second roller.

Also, in case that the roller head of at least one of the first roller and the second roller is
also formed in a stepped shape, in step e, the fixing rod/fixing plate further abuts against a
portion with larger diameter of the roller head of at least one of the first roller and the second

roller.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig.1 shows a perspective view of a prior art bender, which shows how the bender is
operated.

Fug.2 shows a plane view of a prior art bender in another form.

Fig.3 shows a perspective view of a bender of the present invention.

Fig.4 shows a perspective view of the bender of Fig.3, which is partially exploded.

Fig.5 shows a perspective view of a roller used in the bender of the present invention.

DETAILED DESCRIPTION OF THE INVENTION

The embodiment of the present invention will be described in detail with reference o the
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drawings. The following embodiment described with reference to the drawings is just the
preferred one, and does not mean to limit the scope of the present invention. Based on the
present disclosure, the present invention is susceptible to various modification, variation and
equivalent replacement, all of which fall in the protective scope of the present invention.

Fig.3 shows a perspective view of a bender 1 of the present invention, and Fig.4 shows
the bender 1 partially exploded.

As shown in Fig.3, the bender 1 includes a pair of operation arms, i.e. the first operation
arm 10 and the second operation arm 20. The first operation arm 10 and the second operation
arm 20 are pivotably connected together at a pivot 30, and are rotatable about the pivot 30.
The pivot 30 can be formed by any way known in the art. For example, tabs may be formed
on the first operation arm 10 and the second operation arm 20, respectively, the tabs on the
operation arms are formed by holes, through which a bolt may pass, thus connecting the tabs
on the two operation arms together. Therefore, the first operation arm 10 and the second
operation arm 20 is pivotably about the bolt.

A first roller 41 is mounted on one end of the first operation arm 10. Similarly, a second
roller 42 is mounted on one end of the second operation arm 20, and a third roller 43 is
mounted at the pivot 30. In the structure of the bender shown in Figs.3 and 4, the third roller
43 operates as the bolt pivotably connecting the first operation arm 10 and the second
operation arm 20, as described above. And, for facilitating describing, the end of the operation
arm mounted by the roller is termed as a roller end, and the other end of the operation arm is
termed as an operation arm.

The rollers 41~43 are mounted as shown in the partially exploded view of Fig.4. Taking
the first roller 41 as an example, it can be seen from Fig.4 that the roller end of the first
operation arm 10 is formed by a first roller mounting aperture 11. A shank 44 of the first roller
41 can be inserted into the first roller mounting aperture 11 from one side of the first roller
mounting aperture 11, and a first screw 51 is inserted from the other side of the first roller
mounting aperture 11, and is screwed into a threaded bore 46 formed within the shank 44 of

the first roller 41. Thus, the first roller 41 is rotatably mounted in the first roller mounting
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aperture 11.

Similarly, a second roller mounting aperture 21 is formed at a roller end of the second
operation arm 20, thus the second roller is rotatably mounted on the second operation arm 20
by means of the second roller mounting aperture 21 and a second screw 52, and a third roller
mounting aperture 31 is formed on the pivot 30, thus the third roller 43 is rotatably mounted
on the pivot 30 by means of the third roller mounting aperture 31 and a third screw 53.

By means of the bender 1 with the above mentioned structure, when the operation ends
of the first and second operation arms 10, 20 are in a state of spacing apart from each other,
the first and second rollers 41, 42 on the roller ends of the operation arms 10, 20 are close to
each other, and is spaced apart from the third roller 43 in a longitudinal direction of the bender
1. And, when an external force is applied on the operation end of the first and second
operation arms 10, 20, so that the operation ends move towards each other, the first and
second rollers 41, 42 move away from each other, and a distance to the third roller 43 in the
longitudinal direction is reduced. By such a way, a fixing rod/fixing plate positioned between
the first and second rollers 41, 42 and the third roller 43 is bent.

Preferably, a biasing device 60 is provided between the operation ends of the first and
second operation arms 10, 20 and the pivot 30, the biasing device 60 biases the operation ends
of the first and second operation arms 10, 20 in a direction of spacing apart from each other.
The biasing device 60 may be of any known structure. For example, the biasing device 60
may be formed of two elastic sheets, the two elastic sheets connects with each other at one
end thereof, and the other end of each of the two elastic sheets connects to the first and second
operation arms 10, 20, respectively. Or, the biasing device may be a compression spring, the
ends of which connect respectively to the first and second operation arms 10, 20.

Fig.5 shows a structure of the roller mounted in the bender 1. Such a structure of the
roller may be used as at least one of the first ~ third rollers 41, 43. As shown in Fig.5, the
bender 1 of the present invention includes the shank 44 as mentioned above, and further
includes a roller head 45. The roller head 45 comprises a large diameter portion 451 and a

small diameter portion 452, thus forms in a stepped shape. In the preferred embodiment
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shown in Fig.3 and 4, all the roller heads 45 of the first ~third rollers 41~43 are formed in
stepped shape.

The present invention realizes a two step bending operation by means of the rollers
41~43 having stepped shaped roller heads 45. The operation of the bender 1 of the present
invention will be described in detail as follows:

First, the bender 1 is set in a status that the operation ends of the first and second
operation arms 10, 20 are spaced apart from each other. This status may be realized manually
by the surgeon. Or alternatively, such a status may be realized by the biasing device 60
provided between the first and second operation arms 10, 20.

Then, the fixing rod/fixing plate is put between the first and second rollers 41, 42 and
the third roller 43, and is abutted against the small diameter portion 452 of the roller.

After putting the fixing rod/fixing plate in position, an external force is applied on the
operation ends of the first and second operation arms 10, 20, so that the two operation ends
moves towards each other. Such a movement results in that the first roller 41 and the second
roller 42 positioned on the roller ends of the operation arms 10, 20 move away from each
other, and move closer in a longitudinal direction of the bender to the third roller 43. By such
a movement between the first, second and third rollers 41~43, the fixing rod/fixing plate is
initially bent.

After the fixing rod/fixing plate is initially bent, the first and second operation arms 10,
20 are restored to the status of spacing apart from each other, for example by manual
operation or by the biasing force of the biasing device 60.

Then, the fixing rod/fixing plate is repositioned, so that the fixing rod/fixing plate abuts
against the large diameter portion 451 of the roller.

Applying an external force on the operation end of the first and second operation arms
10, 20 once again, so that the two operation ends moves towards each other. At this time, the
fixing rod/fixing plate initially bent is further bent by means of the large diameter portion 451.

Thus, it can be seen that the bender 1 of the present invention bends the fixing

rod/fixing plate by two steps, so as to obtain desired degree of bending. Thus, in each step of
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bending, the distance between the spaced apart operations ends of the first and second
operation arms 10, 20 will not be too large for holding, thus allowing the surgeon to bend the
fixing rod/fixing plate by one hand, even when the hand is small.

The roller used for the bender as mentioned above includes a stepped shaped roller head
formed by two portions, so that the fixing rod/fixing plate may be bent in two steps. On such a
basis, one skilled in the art can contemplate that the stepped shaped roller head may be
formed by three or more portions, with three or more different diameters. In such a case, the
fixing rod/fixing plate may be bent in selected number of steps, which can be determined

based on the practical requirements.
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CLAIMS

1. A bender comprising:

a first operation arm comprising a roller end and an operation end, a first roller is
mounted on the roller end of the first operation end;

a second operation arm comprising a roller end and an operation end, a second roller is
mounted on the roller end of the second operation end, and the first operation arm and the
second operation arm connect together at a pivot and are pivotable around the pivot, a third
roller is mounted on the pivot;

characterized in that a roller head of the third roller at least comprises a first portion of a
first diameter and a second portion of a second diameter, the first diameter is larger than the
second diameter, so that the roller head is formed in a stepped shape.

2. The bender according to claim 1, characterized in that the roller head of at least one
of the first roller and the second roller is also formed in a stepped shape.

3. The bender according to claim 1, characterized in that a first roller mounting aperture
is formed at the roller end of the first operation arm, a shank of the first roller extends into the
first roller mounting aperture from one side of the first roller mounting aperture, and a first
screw extends into the first roller mounting aperture from another side of the first roller
mounting aperture, and is screwed in a threaded bore formed in the shank of the first roller;
and/or

a second roller mounting aperture is formed at the roller end of the second operation
arm, a shank of the second roller extends into the second roller mounting aperture from one
side of the second roller mounting aperture, and a second screw extends into the second roller
mounting aperture from another side of the second roller mounting aperture, and is screwed in
a threaded bore formed in the shank of the second roller; and/or

a third roller mounting aperture is formed at pivot, a shank of the third roller extends
into the third roller mounting aperture from one side of the third roller mounting aperture, and

a third screw extends into the third roller mounting aperture from another side of the third
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roller mounting aperture, and is screwed in a threaded bore formed in the shank of the third
roller.

4. The bender according to claim 1, characterized in that a biasing device is provided
between the first operation arm and the second operation arm, the biasing device is located
between the operation ends of the first and second operation arms and the pivot, and applies a
biasing force on the first operation arm and the second operation arm, so that the operation
end of the first operation arm is spaced apart from the operation end of the second operation
arm.

5. The bender according to claim 4, characterized in that the biasing device is formed of
two elastic sheets, the two elastic sheets connect to each other at one end thereof, and the
other end of the two elastic sheets connect respectively to the first operation arm and the
second operation arm.

6. The bender according to claim 4, characterized in that the biasing device is a
compression spring, the ends of the compression spring connect respectively to the first
operation arm and the second operation arm.

7. A method for bending a fixing rod/fixing plate by means of the bender according to
claim 1, characterized in that the method includes the following steps in sequence:

a. maintaining the first operation arm and the second operation arm in a status that the
operation ends thereof are spaced apart from each other;

b. positioning the fixing rod/fixing plate between the firs and second rollers and the
third rollers, and abutting the fixing rod/fixing plate against the second portion of the third
roller;

c. applying an external force on the operation ends of the first operation arm and the
second operation arm, so that the operation ends of the first operation arm and the second
operation arm move towards each other;

d. removing the external force, and restore the operation ends of the first operation arm
and the second operation arm to the status of being spaced apart from each other;

e. repositioning the fixing rod/fixing plate, so that the fixing rod/fixing plate abuts

- 10-
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against the first portion of the third roller; and

f. applying an external force on the operation ends of the first operation arm and the
second operation arm, so that the operation ends of the first operation arm and the second
operation arm move towards each other once again.

8. The method according to claim 7, characterized in that the roller head of at least one
of the first roller and the second roller is also formed in a stepped shape, and in step b, the
fixing rod/fixing plate further abuts against a portion with smaller diameter of the roller head
of at least one of the first roller and the second roller.

9. The method according to claim 7, characterized in that the roller head of at least one
of the first roller and the second roller is also formed in a stepped shape, and in step e, the
fixing rod/fixing plate further abuts against a portion with larger diameter of the roller head of

at least one of the first roller and the second roller.
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