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(54) ULTRASONIC BONE SCALPEL BIT

(57)  An ultrasonic osteotome bit, comprising a bit
body (1), a bit bar (2) and a bit tip (3). One end of the bit
bar (2) is connected to the bit tip (3), and the other end
of the bit bar (2) is connected to the bit body (1). The bit
tip (3) is of a cylindrical or substantially cylindrical struc-
ture with the cross section of a polygonal structure, and
the bit tip (2) has at least two cutting faces of different

(41), and the bittip (3) is provided with a knurled structure
that extends from a foremost end face of the bit tip (3)
towards the bit bar (2) to form a file-type bit. The ultrasonic
osteotome bit not only meets the requirement of a sur-
geon for the accuracy of bone cutting width, but also
saves the time required to replace bits of different widths,
thereby improving the surgical efficiency.

cutting widths. The bit is provided with a liquid flow hole
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Description
Technical Field

[0001] The present disclosure belongs to the field of
surgical instruments, and in particular to an ultrasonic
osteotome bit.

Background Art

[0002] In an orthopedic ultrasound operation, a sur-
geon uses an ultrasonic osteotome to perform cutting,
grinding or shaping on bones or other biological tissue
and bionic tissues thereof (such as cartilages and bone
cement).

[0003] In the existing ultrasonic osteotome, a tip por-
tion, i.e., a bit tip, only has a single cutting width, such
that when the surgeon needs to perform accurate large-
width cutting, it can only be done by means of multiple
reciprocating cutting or by replacing ultrasonic scalpel
bits of different widths. It is difficult for the surgeon to
accurately achieve the width of an incision due to recip-
rocating cutting, and the replacement of the ultrasonic
scalpel bits with different widths takes a relatively long
time, thus affecting the continuity of surgical operation
by the surgeon and extending the time of operation to a
certain extent.

Summary

[0004] According to the present disclosure, an ultra-
sonic osteotome bit is designed, which solves the prob-
lem in the prior art of unsatisfactory effects in use due to
the tip portion, i.e., the bit tip, of the ultrasonic osteotome
only having a single cutting width.

[0005] In order to solve the above technical problem,
the present disclosure provides an ultrasonic osteotome
bit, comprising a bit bar, a bit body and a bit tip. One end
of the bit bar is connected to the bit tip, and the other end
of the bit bar is connected to the bit body. The bit tip is
of a cylindrical or substantially cylindrical structure with
a cross section of a polygonal structure, and the bit tip
has atleast two cutting faces with different cutting widths.
[0006] In the ultrasonic osteotome bit of the present
disclosure, preferably, the polygonal structure is of a cen-
trosymmetric structure, with all internal angles formed by
adjacent sides of the polygonal structure being an obtuse
angle.

[0007] In the ultrasonic osteotome bit of the present
disclosure, preferably, the shortest distance among the
distances between respective opposite sides of the po-
lygonal structure is not equal to the longest distance
among the distances between respective opposite sides
of the polygonal structure, and the two opposite sides
having the shortest distance are perpendicular to the two
opposite sides having the longest distance, so that the
bit tip has at least two accurate and easy-to-operate cut-
ting widths.
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[0008] In the ultrasonic osteotome bit of the present
disclosure, preferably, the bit is provided with a liquid flow
hole.

[0009] In the ultrasonic osteotome bit of the present
disclosure, preferably, the liquid flow hole comprises a
longitudinal central hole of the bit body and a drainage
hole penetrating the tail end of the longitudinal central
hole of the bit body, and the tail end of the longitudinal
central hole of the bitbody is located at a connecting end,
connected to the bit bar, of the bit body.

[0010] In the ultrasonic osteotome bit of the present
disclosure, preferably, the drainage hole vertically pen-
etrates a tail end of the longitudinal central hole of the bit
body.

[0011] In the ultrasonic osteotome bit of the present
disclosure, preferably, the liquid flow hole comprises a
longitudinal central through hole that penetrates the bit
body and the bit bar and extends to the bit tip.

[0012] In the ultrasonic osteotome bit of the present
disclosure, preferably, the bittip is provided with a knurled
structure that extends from a foremost end face of the
bit tip towards the bit bar to form a file-type bit.

[0013] In the ultrasonic osteotome bit of the present
disclosure, preferably, in the bit tip, the length of the
knurled structure, on the cutting face with the minimum
cutting width, extending towards the bit bar is greater
than the length of the knurled structure, on the cutting
face with the maximum cutting width, extending towards
the bit bar.

[0014] In the ultrasonic osteotome bit of the present
disclosure, preferably, the foremost end face of the bit
tip is of a convex structure or a concave structure.
[0015] In the ultrasonic osteotome bit of the present
disclosure, preferably, the bit bar is in transitional con-
nection with the bit body through a bevel, the bit bar is in
smooth transition with the bit tip, and the tail end of the
bit body is provided with a threaded structure to connect
with an ultrasonic device.

[0016] The ultrasonic osteotome bit has the beneficial
effects as follows.

(1) The present disclosure solves the problem in the
prior art of unsatisfactory effects in use due to the
tip portion of the ultrasonic osteotome only having a
single cutting width. It is particularly suitable for
achieving accurate cutting on bone tissues or other
biological tissues (such as cartilages) and their bi-
onic tissues (such as bone cement) by means of ul-
trasonic vibration.

(2) The present disclosure not only meets the re-
quirement of a surgeon for the accuracy of bone cut-
ting width, but also saves the time required to replace
bits of different widths, thereby improving the surgi-
cal efficiency.

(3) The present disclosure has a simple structure
and long service life, is convenient for adjusting the
cutting width of the bit, is easy to operate, and has
wide adjustable range.
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(4) Inthe present disclosure, a hollow liquid flow hole
is machined inside the bit, the bit tip is machined into
a file-type structure to reduce the contact area be-
tween the bit and the tissues during cutting and at
the same time provide a flow path of a liquid flow to
reduce the temperature of a cutting area. The hollow
liquid flow hole inside the bit can also drain the debris
of tissue cutting through the inner hole under nega-
tive pressure.

Brief Description of the Drawings
[0017]

Fig. 1 is a first operating state view of an ultrasonic
osteotome bit according to a first embodiment of the
present disclosure;

Fig. 2 is a second operating state view of the ultra-
sonic osteotome bit according to the first embodi-
ment of the present disclosure;

Fig. 3 is a cross-sectional view of a bit tip of the ul-
trasonic osteotome bit according to the first embod-
iment of the present disclosure;

Fig. 4 is a first operating state view of an ultrasonic
osteotome bit according to a second embodiment of
the present disclosure;

Fig. 5 is a second operating state view of the ultra-
sonic osteotome bit according to the second embod-
iment of the present disclosure;

Fig. 6 is a schematic structural view of an ultrasonic
osteotome bit according to a third embodiment of the
present disclosure; and

Fig. 7 is a schematic structural view of an ultrasonic
osteotome bit according to a fourth embodiment of
the present disclosure.

Reference numerals:

[0018] 1 - bit body; 11 - connecting thread; 2 - bit bar;
3 - bit tip; 31 - foremost end face; 4 - liquid flow hole; 41
- drainage hole.

Detailed Description of the Embodiments

[0019] The technical solution of the present disclosure
will be clearly and completely described below in con-
junction with the accompanying drawings, and obviously,
the described embodiments are part of, not all of, the
embodiments of the present disclosure. All other embod-
iments obtained by those of ordinary skill in the art based
on the embodiments of the present disclosure without
any creative effort shall fall within the scope of protection
of the present disclosure.

[0020] In the description of the present disclosure, it
should be noted that the orientation or positional relation-
ship indicated by the terms "center", "upper”, "lower",
"left", "right", "vertical" "horizontal", "inner", "outer", etc.
are based on the orientation or positional relationship
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shown in the accompanying drawings and are intended
to facilitate the description of the present disclosure and
simplify the description only, rather than indicating or im-
plying that the device or element referred to must have
a particular orientation or be constructed and operated
in a particular orientation, and will not to be interpreted
as limiting the present disclosure. In addition, the terms
"first", "second" and "third" are used for descriptive pur-
poses only and should not be construed as indicating or
implying relative importance.

[0021] In the description of the present disclosure, it
should be noted that the terms "mounting", "connecting"
and "connection" should be understood in a broad sense,
and unless otherwise explicitly specified or defined, for
example, it may be a fixed connection, a detachable con-
nection or an integrated connection; may be a mechan-
ical connection or an electrical connection; and may be
a direct connection or an indirect connection through an
intermediate medium, or may be a communication be-
tween the interior of two elements. For those of ordinary
skill in the art, the specific meanings of the terms men-
tioned above in the present disclosure should be con-
strued according to specific circumstances.

[0022] The presentdisclosure will be further described
in detail below by specific embodiments and with refer-
ence to the accompanying drawings. Figs. 1 to 3 show
an ultrasonic osteotome bit according to a first embodi-
ment of the present disclosure. Fig. 1 is a first operating
state view of an ultrasonic osteotome bit according to this
embodiment, and Fig. 2 is a second operating state view
of the ultrasonic osteotome bit according to this embod-
iment. As shown in Figs. 1 and 2, the ultrasonic oste-
otome bit according to the first embodiment of the present
disclosure comprises a bit body 1, a bit bar 2 and a bit
tip 3, with one end of the bit bar 2 being connected to the
bittip 3, and the other end of the bit bar 2 being connected
to the bit body 1. The bit tip 3 is of a cylindrical or sub-
stantially cylindrical structure with the cross section of a
polygonal structure, and the bit tip 3 has at least two
cutting faces with different cutting widths to be in contact
with a biological tissue, such as abone. During operation,
the cutting faces of the bittip 3 may be selected by rotating
the operating angle of the bit, thereby obtaining at least
two different cutting widths. In this embodiment, a cylin-
drical face, or a lateral face of an substantially cylindrical
structure, of the bit tip 3 constitutes at least two cutting
faces with different cutting widths.

[0023] Fig. 3 is a cross-sectional view of the bit tip of
the ultrasonic osteotome bit according to this embodi-
ment. As shownin Fig. 3, the bittip 3 has the cross section
of a polygonal structure. Preferably, the polygonal struc-
ture is a centrosymmetric structure, with all internal an-
gles formed by adjacent sides of the polygonal structure
being an obtuse angle. In this embodiment, the polygonal
structure is of a convex octagonal structure. When the
diameter of the bit is increased, more than two cutting
widths can be achieved by increasing the number of
cross-sectional sides.
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[0024] AsshowninFig. 3, the shortest distance among
the distances between respective opposite sides of the
polygonal structure is not equal to the longest distance
among the distances between respective opposite sides
of the polygonal structure, and the two opposite sides
having the shortest distance are perpendicular to the two
opposite sides having the longest distance, so that the
bit tip has at least two cutting widths, so that the bit can
have at least two accurate cutting widths when axially
rotating for cutting, and the two accurate cutting widths
are easy to choose so as to facilitate operation.

[0025] Figs. 1 and 2 show two typical operating states
of the ultrasonic osteotome bit according to the first em-
bodiment of the present disclosure. The ultrasonic oste-
otome bit in Fig. 2 is rotated by 90 degrees, relative to
the ultrasonic osteotome bit in Fig. 1, along the axis of
the bit to perform cutting. Fig. 3 is a cross-sectional view
of the bit tip 3 perpendicular to the axis. When the ultra-
sonic osteotome bit is in the operating state shown in Fig.
1, its effective cutting width is represented by a in Fig. 3,
and the effective cutting width is the shortest distance
among the distances between respective opposite sides
of the polygonal structure; and when the ultrasonic oste-
otome bit is in the operating state shown in Fig. 2, its
effective cutting width is represented by b in Fig. 3, and
the effective cutting width is the longest distance among
the distances between respective opposite sides of the
polygonal structure. As shown in Fig. 3, the effective cut-
ting width a is not equal to the effective cutting width b,
and the opposite sides having the effective cutting width
ais perpendicular to the opposite sides having the effec-
tive cutting width b, so that the bithas two accurate cutting
widths when axially rotating for cutting, and the accurate
control of tissue cutting width can be achieved as long
as the bit rotates 90 degrees. Of course, the ultrasonic
osteotome bit may have any operating angle, and the
cutting width of a biological tissue may be any value be-
tween the two accurate cutting widths. When the diam-
eterofthebitisincreased, more than two accurate cutting
widths can be achieved by increasing the number of
cross-sectional sides.

[0026] Asshownin Figs. 1 and 2, the tail end of the bit
body 1 is provided with a threaded structure 11 to be
connected to an ultrasonic device. In this embodiment,
the tail end of the bit body 1 is connected to an ultrasonic
amplitude transformer. The threaded structure 11 may
be an external threaded structure or an internal threaded
structure. In this embodiment, an external threaded struc-
ture is used. One end of the bit bar 2 is connected to the
bit body 1, and the bit bar 2 is in transitional connection
with the bit body 1 through a bevel. The other end of the
bit bar 2 is connected to the bit tip 3, and the bit bar 2 is
in transitional connection with the bit tip 3. The ultrasonic
osteotome bit may be of an one-piece structure or a multi-
piece assembly structure. In this embodiment, the ultra-
sonic osteotome bit uses an one-piece structure.
[0027] Figs. 4 and 5 show an ultrasonic osteotome bit
according to a second embodiment of the present dis-
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closure. Fig. 4 is a first operating state view of an ultra-
sonic osteotome bit according to a second embodiment
of the present disclosure; Fig. 5 is a second operating
state view of the ultrasonic osteotome bit according to
the second embodiment of the present disclosure. As
shown in Figs. 4 and 5, the ultrasonic osteotome bit ac-
cording to the second embodiment of the present disclo-
sure has a structure substantially the same as the ultra-
sonic osteotome bit according to the first embodiment of
the present disclosure, except that a liquid flow hole 4 is
provided in the ultrasonic osteotome bit according to the
second embodiment of the present disclosure. The liquid
flow hole 4 comprises a longitudinal central hole of the
bit body 1 and a drainage hole 41 penetrating the tail end
of the longitudinal central hole of the bit body 1. The lon-
gitudinal drainage hole 41 transversely extends in a di-
rection perpendicular to the axis of the bit body. The tail
end of the longitudinal central hole of the bit body 1 is at
a connecting end, connected to the bit bar 2, of the bit
body 1. A liquid flow may be introduced into the bit bar 2
through the liquid flow hole 4 and flow to the bit tip 3 under
gravity so as to reduce the temperature of a cutting area.
In this embodiment, the drainage hole 41 vertically pen-
etrates the tail end of the longitudinal central hole of the
bit body 1.

[0028] Fig. 6 is a schematic structural view of an ultra-
sonic osteotome bit according to a third embodiment of
the present disclosure. As shown in Fig. 6, the ultrasonic
osteotome bit according to the third embodiment of the
present disclosure has a structure substantially the same
as the ultrasonic osteotome bit according to the second
embodiment of the present disclosure, except that the
ultrasonic osteotome bit in the third embodiment of the
present disclosure is provided, at the bit tip 3, with a
knurled structure that extends from a foremost end face
31 of the bit tip 3 to the bit bar 2 to form a file-type bit.
The knurled structure can reduce the contact area be-
tween the ultrasonic osteotome and bone tissues, which
increase the ultrasonic power density of the tissue sur-
face and is also beneficial to allow the knurled structure
to provide a liquid flow path to drain liquid to a surface of
the cut tissue for cooling. The foremost end face 31 of
the bit tip 3 is machined into a convex structure.

[0029] As shown in Fig. 6, in the ultrasonic osteotome
bit according to the third embodiment of the present dis-
closure, in the bit tip 3, the length of the knurled structure,
on the cutting face with the minimum cutting width, ex-
tending towards the bit bar 2 is greater than the length
of the knurled structure, on the cutting face with the max-
imum cutting width, extending towards the bit bar 2.
[0030] Fig. 7 is a schematic structural view of an ultra-
sonic osteotome bit according to a fourth embodiment of
the present disclosure. As shown in Fig. 7, the ultrasonic
osteotome bit according to the fourth embodiment of the
present disclosure has a structure substantially the same
as the ultrasonic osteotome bit according to the third em-
bodiment of the present disclosure, except that in the
ultrasonic osteotome bit in the fourth embodiment of the
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present disclosure, the liquid flow hole 4 penetrates the
bitbody 1 and the bit bar 2 and extends to the longitudinal
central through hole of the bit tip 3. With such a design,
a cooling liquid can be drained to reduce the temperature
of the cutting area, and the debris of tissue cutting can
be drawn out of the liquid flow hole under negative pres-
sure so as to ensure the clear view of the surgical field.
The foremost end face 31 of the bit tip 3 is machined into
a concave structure.

[0031] The ultrasonic osteotome bit of the present dis-
closure can perform accurate cutting in multiple widths,
which not only meets the requirement of a surgeon for
the accuracy of bone cutting width, but also saves the
time required to replace bits of different widths, thereby
improving the surgical efficiency. The present disclosure
has a simple structure and long service life, is convenient
for adjusting the cutting width of the bit, is easy to operate,
and has wide adjustable range.

[0032] Finally,itshould be noted thatthe above various
embodiments are merely used for illustrating rather than
limiting the technical solutions of the present disclosure.
Although the present disclosure has been described in
detail with reference to the above various embodiments,
those of ordinary skill in the art should understood that
the technical solutions specified in the above various em-
bodiments can still be modified, or some or all of the
technical features therein can be equivalently substitut-
ed; and such modifications or substitutions do not make
the essence of the corresponding technical solutions de-
part from the scope of the technical solutions of the var-
ious embodiments of the present disclosure.

Claims

1. An ultrasonic osteotome bit, comprising a bit bar, a
bit body and a bit tip, with one end of the bit bar being
connected to the bit tip, and the other end of the bit
bar being connected to the bit body, wherein
the bit tip is of a cylindrical or substantially cylindrical
structure with a cross section of a polygonal struc-
ture, and the bit tip has at least two cutting faces with
different cutting widths.

2. The ultrasonic osteotome bit according to claim 1,
wherein
the polygonal structure is of a centrosymmetric struc-
ture, with all internal angles formed by adjacent sides
of the polygonal structure being an obtuse angle.

3. The ultrasonic osteotome bit according to claim 2,
wherein
the shortest distance among the distances between
respective opposite sides of the polygonal structure
is not equal to the longest distance among the dis-
tances between respective opposite sides of the po-
lygonal structure, and the two opposite sides having
the shortest distance are perpendicular to the two
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10.

opposite sides having the longest distance, so that
the bit tip has at least two cutting widths.

The ultrasonic osteotome bit according to claim 1, 2
or 3, wherein
the bit is provided with a liquid flow hole.

The ultrasonic osteotome bit according to claim 4,
wherein

the liquid flow hole comprises a longitudinal central
hole of the bit body and a drainage hole penetrating
the tail end of the longitudinal central hole of the bit
body, and the tail end of the longitudinal central hole
of the bit body is located at a connecting end, con-
nected to the bit bar, of the bit body.

The ultrasonic osteotome bit according to claim 4,
wherein

the liquid flow hole comprises a longitudinal central
through hole that penetrates the bit bar and the bit
body and extends to the bit tip.

The ultrasonic osteotome bit according to claim 1,
2, 3, 5 0or 6, wherein

the bit tip is provided with a knurled structure that
extends from a foremost end face of the bit tip to-
wards the bit bar to form a file-type bit.

The ultrasonic osteotome bit according to claim 7,
wherein

in the bit tip, the length of the knurled structure, on
the cutting face with the minimum cutting width, ex-
tending towards the bit bar is greater than the length
of the knurled structure, on the cutting face with the
maximum cutting width, extending towards the bit
bar.

The ultrasonic osteotome bit according to claim 1,
2, 3,5, 6 or 8, wherein

the foremost end face of the bit tip is of a convex
structure or a concave structure.

The ultrasonic osteotome bit according to claim 1,
2, 3,5, 6 or 8, wherein

the bit bar is in transitional connection with the bit
body through a bevel, the bit bar is in smooth tran-
sition with the bit tip, and the tail end of the bit body
is provided with a threaded structure to connect with
an ultrasonic device.
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