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Description
Technical Field

[0001] The presentdisclosure belongs to the technical
field of medical instruments, and in particular to an ultra-
sonic scalpel bit.

Background Art

[0002] In modern society, with the development of
medical technologies, orthopedic surgery shows a ten-
dency of diversification. Accordingly, when performing
surgery, it is necessary to use different shapes of scalpel
bits for different orthopedic conditions to perform cutting,
grinding, scraping, clamping and other operations on an
affected area. In orthopedic surgery, ultrasonic scalpels
are typically used to cut, grind, plane, scrape, or arbitrarily
shape bones. Sheet-shaped bits of existing ultrasonic
scalpels are bits which mainly have a cutting function.
However, at present, such bits mostly have the shape of
a straight sheet. When it is necessary to bypass a spinal
cord to cut a posterior portion of a vertebral body during
an osteotomy operation, a large operating space is re-
quired to allow such bits to enter the front of the spinal
cord, which is extremely inconvenient for operation.
Moreover, there is no protective measure on the bits at
the front, which may easily cause injury to the spinal cord
due to operational errors, resulting in medical accidents.

Summary of the Disclosure

[0003] Inorderto solve the existing technical problems
mentioned above, the present disclosure proposes an
ultrasonic scalpel bit, comprising a bit tip, a bit bar and a
bit body, 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 a main body of the bit tip is of a
flat sheet structure, an upper and a lower face of which
respectively form an upper bit ridge and a lower bit ridge
of the bit tip; a protrusion is formed at a front end of the
upper bitridge; the upper bitridge has a thickness greater
than that of the flat sheet structure and that of the lower
bit ridge; and the protrusion is smooth and free of edges.
[0004] In the ultrasonic scalpel bit of the present dis-
closure, preferably, the bit tip is bent to one side at a
portion of the bit tip that is connected to the bit bar, such
that the bit tip is at an angle to the bit bar.

[0005] In the ultrasonic scalpel bit of the present dis-
closure, preferably, the protrusion is in the shape of a
circle or an ellipse.

[0006] In the ultrasonic scalpel bit of the present dis-
closure, preferably, the lower bit ridge is of a blade-like
structure or a toothed structure.

[0007] In the ultrasonic scalpel bit of the present dis-
closure, preferably, a front end of the bit tip is provided
with a front-end bit blade.

[0008] In the ultrasonic scalpel bit of the present dis-
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closure, preferably, the upper bit ridge transitions to the
lower bit ridge through a circular arc-shaped portion at a
tip head of the bit tip, the arc-shaped portion being pro-
vided with a toothed structure.

[0009] In the ultrasonic scalpel bit of the present dis-
closure, preferably, the protrusion transitions to the front-
end bit blade of the bit tip through a step, a circular arc
or a bevel.

[0010] In the ultrasonic scalpel bit of the present dis-
closure, preferably, the bit bar is of a hollow structure,
the hollow part extending up to the front end of the bit tip,
and a liquid injection hole is provided in a side face of a
cylindrical structure of the bit tip, or a side face of a flat-
sheet-shaped cutting portion of the bit tip, or the foremost
end of the bit tip.

[0011] In the ultrasonic scalpel bit of the present dis-
closure, preferably, the bit bar is connected to the bit tip
and the bit body respectively through a bevel or a circular
arc-shaped face with a smooth transition.

[0012] In the ultrasonic scalpel bit of the present dis-
closure, preferably, the other end of the bit body is con-
nected to a specific ultrasonic host via an ultrasonic trans-
ducer, and the other end of the bit body is provided with
connection threads, which are internal or external con-
nection threads.

[0013] The ultrasonic scalpel bit has the following ben-
eficial effects:

(1) The ultrasonic scalpel bit of the present disclo-
sure can concentrate all the energy generated by
the ultrasonic transducer on the front end portion of
the bit, so that the front end portion of the bit of the
tool has the highest energy output, achieving the
strongest working effect.

(2) The head-protected ultrasonic scalpel bit of the
present disclosure can help a surgeon to bypass the
spinal cord for performing a longitudinal cutting op-
eration in a narrow space during a posterior osteot-
omy operation for vertebral body resection, and pro-
vides a safe protection part, so that it is possible to
safely complete the operation without hurting the spi-
nal cord. The time of surgery is shortened, and the
safety of the operation is improved.

(3) The ultrasonic scalpel bit of the present disclo-
sure is of a hollow structure, and the bit tip of the bit
is provided with a liquid injection hole, which can
ensure that the injected liquid flows out of the bit tip
of the bit, and that excised tissues can be immedi-
ately discharged, the visualfield atanincisionis clear
and clean, and the remaining tissues to be retained
can be protected from being damaged. In this way,
the risk of the surgery is further reduced, and the
safety and success rate of surgery are improved.

Brief Description of the Drawings

[0014]
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Fig. 1 is a schematic structural view of an ultrasonic
scalpel bit in the prior art;

Fig. 2 is a schematic perspective view of an ultra-
sonic scalpel bit of a first embodiment of the present
disclosure;

Fig. 3is afrontview of a bit tip of the ultrasonic scalpel
bit of the first embodiment of the present disclosure;
Fig. 4 is a right view of the bit tip of the ultrasonic
scalpel bit of the first embodiment of the present dis-
closure;

Fig. 5 is a bottom view of the bit tip of the ultrasonic
scalpel bit of the first embodiment of the present dis-
closure;

Fig. 6 is a schematic perspective view of an ultra-
sonic scalpel bit of a second embodiment of the
present disclosure;

Fig. 7 is afrontview of a bit tip of the ultrasonic scalpel
bit of the second embodiment of the present disclo-
sure;

Fig. 8 is a right view of the bit tip of the ultrasonic
scalpel bit of the second embodiment of the present
disclosure;

Fig. 9 is a schematic perspective view of an ultra-
sonic scalpel bit of a third embodiment of the present
disclosure;

Fig. 10 is a front view of a bit tip of the ultrasonic
scalpel bit of the third embodiment of the present
disclosure;

Fig. 11 is a right view of the bit tip of the ultrasonic
scalpel bit of the third embodiment of the present
disclosure; and

Fig. 12 is a schematic view showing an operation in
the use of the ultrasonic scalpel bit of the present
disclosure for surgery.

[0015] In the figures:

1 - Bit tip; 11 - Upper bit ridge; 12 - Lower bit ridge; 13 -
Front-end bit blade; 14 - Protrusion; 2 - Bit bar; 3 - Bit
body; 31 - Connection threads; 32 - Clamping face; 16 -
Tooth.

Detailed Description of Embodiments

[0016] 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.

[0017] In the description of the present disclosure, it
should be noted that the orientation or position relations
indicated by the terms "center", "upper”, "lower", "left",
"right", "vertical" "horizontal", "inner", "outer", etc. are
based on the orientation or position relation shown in the
accompanying drawings and are intended to facilitate the
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description of the present disclosure and simplify the de-
scription only, rather than indicating or implying that the
device or element referred to must have a particular ori-
entation or be constructed and operated in a particular
orientation, and will not be interpreted as limiting the
present disclosure. In addition, the terms "first", "second"
and "third" are for descriptive purposes only and should
not be construed as indicating or implying relative impor-

tance.

[0018] 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.
Unless otherwise explicitly specified or defined, for ex-
ample, 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 meaning of the terms men-
tioned above in the present disclosure should be con-
strued according to specific circumstances.

[0019] The present disclosure is further described in
detail below by particular embodiments and with refer-
ence to the accompanying drawings.

[0020] Figs. 2 to 5 show an ultrasonic scalpel bit of a
first embodiment of the present disclosure. Fig. 2 is a
schematic perspective view of the ultrasonic scalpel bit
of the first embodiment of the present disclosure, Fig. 3
is a front view of a bit tip of the ultrasonic scalpel bit of
the first embodiment, Fig. 4 is a right view of the bit tip
of the ultrasonic scalpel bit, and Fig. 5 is a bottom view
of the bit tip of the ultrasonic scalpel bit. As shown in Figs.
2 to 5, the ultrasonic scalpel bit of the present disclosure
comprises a bit tip 1, a bit bar 2, and a bit body 3. One
end of the bit bar 2 is connected to the bit tip 1, and the
other end of the bit bar 2 is connected to one end of the
bit body 3. The other end of the bit body 3 is connected
to a specific ultrasonic host via an ultrasonic transducer.
In the ultrasonic scalpel bit of the first embodiment of the
present disclosure, a main body of the bit tip 1 is flat
(sheet-shaped) and is formed as a flat sheet structure
10. An upper and a lower face of the flat sheet structure
10 respectively form an upper bit ridge 11 and a lower
bit ridge 12 of the bit tip 1. A protrusion 14 is formed at
a front end of the upper bit ridge 11. The upper bit ridge
11 has a thickness greater than that of the flat sheet struc-
ture 10 and that of the lower bit ridge 12. The protrusion
14 is smooth and free of edges. That is to say, there is
no sharp bit blade on the protrusion 14. The bit tip 1 is
bent to one side at a portion that is connected to the bit
bar 2, such that the bit tip 1 is at an angle to the bit bar
2. The protrusion 14 may be in the shape of a circle or
an ellipse. The protrusion 14 transitions to a front end of
the bittip through a stepped portion, a circular arc-shaped
portion or a bevel. The lower bit ridge 12 is edged to form
a cutting blade. The front end of the bit tip 1 is provided
with a front-end bit blade 13.
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[0021] According to the ultrasonic scalpel bit of the first
embodimentofthe presentdisclosure, all the energy gen-
erated by the ultrasonic transducer can be concentrated
to the front end portion of the bit, so that the front end
portion of the bit of the tool has the highest energy output,
achieving the strongest working effect. Meanwhile, since
the ultrasonic scalpel bit of the first embodiment of the
present disclosure has a head protection, it is possible
to help a surgeon to bypass the spinal cord to perform a
longitudinal cutting operation in a narrow space during a
posterior osteotomy operation for vertebral body resec-
tion, sothat it is possible to safely complete the operation
without hurting the spinal cord, thereby significantly re-
ducing the risk of the surgery.

[0022] In the ultrasonic scalpel bit of the first embodi-
ment of the present disclosure, the bit tip 1 is bent to one
side at a position where the bit tip is connected to the bit
bar 2, such that the bit tip 1 is at an angle to the bit bar
2. The bit bar 2 may be of a hollow structure, and a liquid
injection hole (not shown) may be provided in a portion
of the bit bar 2 that is close to the bit tip 1 for directly
injecting a rinsing liquid to the bit tip 1. It is also possible
for the hollow part to extend up to the front end of the bit
tip, and a liquid injection hole or groove (not shown) is
provided in a side face of a cylindrical structure of the bit
tip, or a side face of a flat-sheet-shaped cutting portion
of the bit tip, or the foremost end of the bit tip. The ultra-
sonic scalpel bit is of a hollow structure, and the bit tip is
provided with a liquid injection hole, which can ensure
that the injected liquid flows out of the portion of the bit
bar 2 that is close to the bit tip 1, and sufficient liquid can
be injected. During surgery, the entire bit head and the
contacted tissue are completely exposed to cleaning and
cooling of the injected liquid in real time, so that excised
tissues can be immediately discharged, the visual field
at an incision is clear and clean, and the remaining tis-
sues to be retained can be protected from being dam-
aged. In this way, the risk of the surgery is further re-
duced, and the safety and success rate of surgery are
improved.

[0023] Figs. 6 to 8 show an ultrasonic scalpel bit of a
second embodiment of the present disclosure. Fig. 6 is
a schematic perspective view of the ultrasonic scalpel bit
of the second embodiment of the present disclosure, Fig.
7 is a front view of a bit tip of the ultrasonic scalpel bit of
the second embodiment, and Fig. 8 is a right view of the
bit tip of the ultrasonic scalpel bit. As shown in Figs. 6 to
8, the ultrasonic scalpel bit of the present disclosure com-
prises a bit tip 1, a bit bar 2, and a bit body 3. One end
of the bit bar 2 is connected to the bit tip 1, and the other
end of the bit bar 2 is connected to one end of the bit
body 3. The other end of the bit body 3 is connected to
a specific ultrasonic host via an ultrasonic transducer.
Similarly to the first embodiment, in the ultrasonic scalpel
bit of the second embodiment of the present disclosure,
a main body of the bit tip 1 is flat (i.e. sheet-shaped) and
is formed as a flat sheet structure 10. An upper and a
lower face of the flat sheet structure 10 respectively form
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an upper bit ridge 11 and a lower bit ridge 12 of the bit
tip 1. A protrusion 14 is formed at a front end of the upper
bitridge 11. The upper bitridge 11 has a thickness greater
than that of the flat sheet structure 10 and that of the
lower bit ridge 12. The protrusion 14 is smooth and free
of edges, and thus has no sharp bit blade. The protrusion
14 may be in the shape of a circle or an ellipse. The
protrusion 14 transitions to a front end of the bit tip through
a stepped portion, a circular arc-shaped portion or a bev-
el. The front end of the bit tip 1 is provided with a front-
end bit blade 13. Compared with the first embodiment,
the ultrasonic scalpel bit of the second embodiment of
the present disclosure is different in that the lower bit
ridge 12 is of a toothed structure. Each tooth 16 of the
toothed structure may be in the shape of a triangle, a
trapezoid or a circular arc. It is also possible to form the
toothed structure on the basis that the lower bit ridge 12
has been edged, that s, to form a beveled, toothed struc-
ture.

[0024] According tothe ultrasonic scalpel bit of the sec-
ond embodiment of the present disclosure, the energy
generated by the ultrasonic transducer can be more ef-
ficiently concentrated to the cutting portion, so that the
working point of the bit has the highest energy output. In
addition, the presence of the toothed structure can facil-
itate the positioning during surgery while improving the
cutting efficiency. Meanwhile, since the ultrasonic scalpel
bit of the second embodiment of the present disclosure
also has the head protection, it is possible to help a sur-
geon to bypass the spinal cord for performing a longitu-
dinal cutting operation in a narrow space during a pos-
terior osteotomy operation for vertebral body resection,
so thatitis possible to safely complete the operation with-
out hurting the spinal cord, thereby significantly reducing
the risk of the surgery.

[0025] In the ultrasonic scalpel bit of the second em-
bodiment of the present disclosure, the bitbar 2 may also
be of a hollow structure, and a liquid injection hole (not
shown) may be provided in a portion of the bit bar 2 that
is close to the bit tip 1 for directly injecting rinsing liquid
to the bit tip 1. One end of the bit bar 2 is connected to
the bittip 1, and the other end of the bit bar 2 is connected
to the bit body 3. The bit bar 2 smoothly transitions to the
bit body 3 through a bevel or a circular arc-shaped face.
The ultrasonic scalpel bit is of a hollow structure, and the
bit tip is provided with a liquid injection hole, which can
ensure that the injected liquid flows out of the portion of
the bit bar 2 that is close to the bit tip 1, and sufficient
liquid can be injected. During surgery, the entire bit head
and the contacted tissue can be completely exposed to
cleaning and cooling of the injected liquid in real time, so
that the risk of the surgery is further reduced, and the
safety and success rate of surgery are improved.
[0026] Figs. 9 to 11 show an ultrasonic scalpel bit of a
third embodiment of the present disclosure. Fig. 9 is a
schematic perspective view of the ultrasonic scalpel bit
of the third embodiment of the present disclosure, Fig.
10 is a front view of a bit tip of the ultrasonic scalpel bit
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of the third embodiment, and Fig. 11 is a right view of the
bit tip of the ultrasonic scalpel bit. As shown in Figs. 9 to
11, the ultrasonic scalpel bit of the present disclosure
comprises a bit tip 1, a bit bar 2, and a bit body 3. One
end of the bit bar 2 is connected to the bit tip 1, and the
other end of the bit bar 2 is connected to the bit body 3.
The bit body 3 is connected to a specific ultrasonic host
via an ultrasonic transducer. Similarly to the first and sec-
ond embodiments, in the ultrasonic scalpel bit of the third
embodiment of the present disclosure, a main body of
the bit tip 1 is flat (i.e. sheet-shaped) and is formed as a
flat sheet structure 10. An upper and a lower planar face
of the flat sheet structure 10 respectively form an upper
bit ridge 11 and a lower bit ridge 12 of the bit tip 1. A
protrusion 14 is formed at a front end of the upper bit
ridge 11. The upper bit ridge 11 has a thickness greater
than that of the flat sheet structure 10 and that of the
lower bit ridge 12. The protrusion 14 is smooth and free
of edges. The protrusion 14 may be in the shape of a
circle oran ellipse. The protrusion 14 transitions to a front
end of the bit tip through a stepped portion, a circular arc-
shaped portion or a bevel. The front end of the bit tip 1
is provided with a front-end bit blade 13. Compared with
the first and second embodiments, the ultrasonic scalpel
bit of the third embodiment of the present disclosure is
different in that the upper bit ridge 11 transitions to the
lower bit ridge 12 through a circular arc-shaped portion
15 at a front end portion of the bit tip 1. The circular arc-
shaped portion is provided with teeth 16, forming a
toothed structure. That is to say, in the third embodiment
of the present disclosure, the lower bit ridge 12 of the bit
tip 1 smoothly transitions to the front-end bit blade 13 of
the bit tip through the circular arc-shaped portion 15 in-
stead of forming a right angle. Similarly, each tooth 16
of the toothed structure may be in the shape of a triangle,
a trapezoid or a circular arc. It is also possible to form
the toothed structure on the basis that the circular arc-
shaped portion has been edged, that is, to form a bevel-
ed, toothed structure.

[0027] Accordingtothe ultrasonic scalpel bitof the third
embodiment of the present disclosure, the energy gen-
erated by the ultrasonic transducer can also be more
efficiently concentrated to the cutting portion, so that the
working point of the bit has the highest energy output. In
addition, the presence of the circular arc-shaped toothed
structure can facilitate the positioning during surgery
while improving the cutting efficiency, and it is possible
to apply the ultrasonic scalpel bit to more complicated
surgical operations. Meanwhile, since the ultrasonic scal-
pel bit of the third embodiment of the present disclosure
also has the head protection, it is possible to help a sur-
geon to bypass the spinal cord for performing a longitu-
dinal cutting operation in a narrow space during a pos-
terior osteotomy operation for vertebral body resection,
sothatitis possible to safely complete the operation with-
out hurting the spinal cord, thereby significantly reducing
the risk of the surgery.

[0028] Similarly, in the ultrasonic scalpel bit of the third
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embodiment of the present disclosure, the bit bar 2 may
also be of a hollow structure, and a liquid injection hole
(not shown) may be provided in a portion of the bit bar 2
that is close to the bit tip 1 for directly injecting rinsing
liquid to the bit tip 1, so that sufficient liquid can be in-
jected. In this way, during surgery, the entire bithead and
the contacted tissue can be completely exposed to clean-
ing and cooling of the injected liquid in real time, so that
the risk of the surgery is further reduced, and the safety
and success rate of surgery are improved.

[0029] In addition, in the ultrasonic scalpel bit of the
first to third embodiments, one end of the bit bar 2 is
connected to the bit tip 1, and the other end of the bit bar
2 is connected to one end of the bit body 3. The bit bar
2 may smoothly transition to the bit body 3 through a
bevel or a circular arc-shaped face. The other end of the
bit body 3 is provided with connection threads 31. The
connection threads 31 may be either internal or external.
During a surgical operation, the connection threads 31
of the tail portion of the bit body 3 are connected to a
specific ultrasonic transducer and are tightened using a
corresponding wrench, and the ultrasonic transducer is
then connected to a specific ultrasonic host, so that the
ultrasonic scalpel bit is ready for operation.

[0030] Fig. 12 is a schematic view showing the use of
the ultrasonic scalpel bit of the first to third embodiments
of the present disclosure for spinal surgery. As shown in
Fig. 12, during surgery, the bit tip 1 of the ultrasonic scal-
pel bit of the present disclosure is interposed between a
spinal cord 30 and a vertebra 40, to remove a lesion 50
compressing the spinal cord 30. Due to the relatively
large thicknesses of the upper bit ridge 11 and the pro-
trusion 14 of the bit tip 1, the spinal cord 30 can be pro-
tected from injury during surgery, so that the success
rate of the surgery is improved, and the risk of the surgery
is reduced.

[0031] The above various embodiments are merely
used for illustrating rather than limiting the technical so-
lutions 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 embodiments can still be
modified, or some or all of the technical features therein
can be equivalently substituted; and such modifications
or substitutions do not make the essence of the corre-
sponding technical solutions depart from the scope of
the technical solutions of the various embodiments of the
present disclosure.

Claims

1. An ultrasonic scalpel bit, comprising a bit tip, a bit
bar and a bit body, one end of the bit bar being con-
nected to the bit tip, and the other end of the bit bar
being connected to one end of the bit body, wherein
a main body of the bit tip is of a flat sheet structure,
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an upper and a lower face of which respectively form
an upper bit ridge and a lower bit ridge of the bit tip;
a protrusion is formed at a front end of the upper bit
ridge; the upper bit ridge has a thickness greater
than that of the flat sheet structure and that of the
lower bit ridge; and the protrusion is smooth and free
of edges.

The ultrasonic scalpel bit according to claim 1,
wherein

the bit tip is bent to one side at a portion of the bit tip
that is connected to the bit bar, such that the bit tip
is at an angle to the bit bar.

The ultrasonic scalpel bit according to claim 1,
wherein
the protrusion is in the shape of a circle or an ellipse.

The ultrasonic scalpel bit according to any one of
claims 1 to 3, wherein

the lower bit ridge is of a blade-like structure or a
toothed structure.

The ultrasonic scalpel bit according to claim 4,
wherein
a front end of the bit tip is provided with a front-end
bit blade.

The ultrasonic scalpel bit according to any one of
claims 1 to 3, wherein

the upper bit ridge transitions to the lower bit ridge
through a circular arc-shaped portion at a tip head
of the bit tip, the circular arc-shaped portion being
provided with a toothed structure.

The ultrasonic scalpel bit according to any one of
claim 1, 2, 3 or 5, wherein

the protrusion transitions to the front-end bit blade
of the bit tip through a step, a circular arc or a bevel.

The ultrasonic scalpel bit according to any one of
claim 1, 2, 3 or 5, wherein

the bit bar is of a hollow structure, the hollow part
extending up to the front end of the bit tip, and a liquid
injection hole is provided in a side face of a cylindrical
structure of the bit tip, or a side face of a flat-sheet-
shaped cutting portion of the bit tip, or the foremost
end of the bit tip.

The ultrasonic scalpel bit according to any one of
claim 1, 2, 3 or 5, wherein

the bit bar is connected to the bit tip and the bit body
respectively through a bevel or a circular arc-shaped
face with a smooth transition.

The ultrasonic scalpel bit according to any one of
claim 1, 2, 3 or 5, wherein
the other end of the bit body is connected to a specific
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ultrasonic host via an ultrasonic transducer, and the
other end of the bit body is provided with connection
threads, which are internal or external connection
threads.
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