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Description

[0001] The present invention relates to a medical ul-
trasonic operating apparatus having a handpiece for
medical operation by using ultrasonic oscillation.
[0002] A conventional ultrasonic operating apparatus
is disclosed by Jpn. Pat. Appin. KOKAI Publication No.
2004-337187 (patent document 1). The apparatus de-
scribed in this document comprises a main unit of a med-
ical ultrasonic operating apparatus, a handpiece for ul-
trasonic operation connected to the main unit, and a foot-
switch. The apparatus is configured to start ultrasonic
oscillation by stepping the footswitch.

[0003] The handpiece for ultrasonic operation de-
scribed in the above patent document is provided with
an electrode connected to a high-frequency power sup-
ply. When using the ultrasonic operating apparatus, ap-
ply a distal end of an ultrasonic probe incorporated in the
handpiece for ultrasonic operation to a patient. In this
state, medical operation using ultrasonic oscillation can
be made, and coagulation of a living tissue and stop of
bleeding can be made by supplying a high-frequency cur-
rent to the electrode from a high-frequency source.
[0004] The above patent document 1 discloses a con-
figuration wherein a hand switch is provided to start ul-
trasonic oscillation when detecting the operator’s grip-
ping of the handpiece handle for ultrasonic operation,
and the operation of the handpiece is prohibited until ul-
trasonic oscillation and supply of high-frequency current
become possible. This prevents accidental ultrasonic os-
cillation to a patient, and prohibits supply of high-frequen-
cy current under unnecessary conditions.

[0005] In a handpiece of a conventional ultrasonic op-
erating apparatus, an operating instruction is mostly giv-
en from a footswitch. However, when the operation time
is long, stepping a footswitch is tiring and troublesome.
A footswitch may be replaced by a hand switch in some
cases. In such a case, when making a delicate operation
by using a handpiece for ultrasonic operation, the oper-
ation of the hand switch may cause deflection of a distal
end of an ultrasonic probe. Therefore, if an ultrasonic
oscillation can be automatically started when a living tis-
sue is certainly grasped by the operation of closing a
grasping part of a handpiece, it is desirable as an exam-
ple of ideal operation form and demanded to realize.
[0006] Further, in the apparatus of the patent docu-
ment 1, the structure of an ultrasonic oscillation control
mechanism incorporated in the handle of the handpiece
for ultrasonic operation is relatively complicated. This
makes cleaning of the handpiece troublesome. It is thus
necessary to realize technology to automatically oscillate
an ultrasonic wave when a living tissue is certainly
grasped by a handpiece for ultrasonic operation.

[0007] The present invention has been made in the
above circumstances. It is an object of the invention to
provide an ultrasonic operating apparatus, which can
simplify the whole apparatus configuration, instruct to
output oscillation energy, and output oscillation energy
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in the state that a living tissue is certainly grasped.
[0008] Accordingto afirstaspectoftheinvention, there
is provided an ultrasonic operating apparatus comprising
an ultrasonic oscillator to generate ultrasonic oscillation;
an oscillation transmitting member for transmitting ultra-
sonic oscillation, which is made by a bar-like body having
a distal end and a proximal end, the proximal end con-
nected to the ultrasonic oscillator; a sheath which is made
by a cylindrical body having a distal end and a proximal
end, and inserted onto the oscillation transmitting mem-
ber; ajawwhichis provided at the distal end of the sheath,
and grasps a living tissue in a clearance to the distal end
of the oscillation transmitting member; a control unit
which is provided at the proximal end of the sheath, and
opens/closes the jaw with respect to the distal end of the
oscillation transmitting member; and an instruction unit
which detects that the jaw is closed by the control unit,
and instructs the ultrasonic oscillator to output oscillation
energy to generate ultrasonic oscillation when the jaw is
closed.

[0009] The ultrasonic oscillator is driven by the instruc-
tion to output oscillation energy when the instruction unit
detects the closure of the jaw by the control unit. The
ultrasonic oscillation from the ultrasonic oscillator is
transmitted to the oscillation transmitting member, and
transmitted to the distal end of the oscillation transmitting
member through the oscillation transmitting member. In-
terlocking with the jaw closing operation by the control
unit, aliving tissue is cut and coagulated by the oscillation
energy while being grasped between the jaw and the
distal end of the oscillation transmitting member.
[0010] Preferably, the control unit has a movable op-
eration part to move to open/close the jaw, and the in-
struction unit has a detector to detect the closed state of
the jaw by the amount of movement of the movable op-
eration part.

[0011] In the above configuration, the closed state of
the jaw is detected by the instruction unit by the amount
of movement of the movable operation part.

[0012] Preferably, the control unit has a selector to
change the largeness of ultrasonic oscillation generated
by the ultrasonic oscillator.

[0013] Inthe above configuration, the largeness of ul-
trasonic oscillation generated by the ultrasonic oscillator
is changed by the selector of the control unit.

[0014] According to a second aspect of the invention,
there is provided an ultrasonic operation apparatus com-
prising a medical ultrasonic handpiece to cut and coag-
ulate by using ultrasonic oscillation, the handpiece com-
prising an ultrasonic oscillator to generate ultrasonic os-
cillation; an oscillation transmitting member for transmit-
ting ultrasonic oscillation, which has a proximal end con-
nected to the ultrasonic oscillator; a grasping unit held
openable/closable in a clearance to the distal end of the
oscillation transmitting member; a grasping control unit
which opens/closes the grasping unit, and grasps a living
tissue between the grasping unit and the distal end of
the oscillation transmitting member by closing the grasp-
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ing unit with respect to the distal end of the oscillation
transmitting member; and an instruction unit which cor-
responds to the states of the grasping control unit, and
instructs to output oscillation energy from the ultrasonic
oscillator in the state that a living tissue is grasped be-
tween the grasping unit and the distal end of the oscilla-
tion transmitting member.

[0015] In the above configuration, when using the
handpiece, the ultrasonic oscillator is driven by the in-
struction to output oscillation energy when the instruction
unit detects the closure of the grasping unit by the grasp-
ing control unit. The ultrasonic oscillation from the ultra-
sonic oscillator is transmitted to the oscillation transmit-
ting member, and transmitted to the distal end of the os-
cillation transmitting member through the oscillation
transmitting member. Interlocking with the grasping unit
closing operation by the grasping control unit, a living
tissue is cut and coagulated by the oscillation energy
while being grasped between the grasping unit and the
distal end of the oscillation transmitting member.
[0016] Preferably, the grasping control unit has a mov-
able operation part to move to open/close the grasping
unit, and the instruction unit gives the output instruction
in the state that the grasping control unit is operated to
a position to move the grasping unit to the closed state
to grasp the living tissue between the grasping unit and
the distal end of the oscillation transmitting member.
[0017] In the above configuration, the instruction unit
gives an output instruction in the state that the movable
part of the grasping control unit is operated to the position
to move the grasping unit to the closed state to grasp a
living tissue between the grasping unit and the distal end
of the oscillation transmitting member.

[0018] The invention can be more fully understood
from the following detailed description when takenin con-
junction with the accompanying drawings, in which:

FIG. 1is a side view showing a diagrammatic sketch
of an ultrasonic surgical instrument according to a
first embodiment of the invention;

FIG. 2A is a perspective view of an essential part of
afixed handle showing the mounting state of a switch
for changing the output of the ultrasonic surgical in-
strument of the first embodiment;

FIG. 2B is a wiring diagram of a switch for changing
the output of the ultrasonic surgical instrument of the
first embodiment;

FIG. 3Ais a perspective view of an essential part of
afixed handle showing the mounting state of a switch
for changing the output of an ultrasonic surgical in-
strument according to a second embodiment;

FIG. 3B is a wiring diagram of a switch for changing
the output of the ultrasonic surgical instrument of the
second embodiment;

FIG. 4A is a perspective view of an essential part of
afixed handle showing the mounting state of a switch
for changing the output of an ultrasonic surgical in-
strument according to a third embodiment;
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FIG. 4B is a wiring diagram of a switch for changing
the output of the ultrasonic surgical instrument of the
third embodiment;

FIG. 5 is a view showing a diagrammatic sketch of
an ultrasonic surgical instrument according to a
fourth embodiment of the invention;

FIG. 6 is a side view showing a fixed handle of an
ultrasonic surgical instrument of the fourth embodi-
ment;

FIG. 7 is a side view showing a fixed handle of an
ultrasonic surgical instrument according to a fifth em-
bodiment of the invention;

FIG. 8 is a side view showing a fixed handle of an
ultrasonic surgical instrument according to a sixth
embodiment of the invention;

FIG. 9 is a side view showing a fixed handle of an
ultrasonic surgical instrument according to a seventh
embodiment of the invention;

FIG. 10 is a side view showing a fixed handle of an
ultrasonic surgical instrument according to an eighth
embodiment of the invention; and

FIG. 11isalongitudinal sectional view of an essential
part of an ultrasonic surgical instrument according
to a ninth embodiment of the invention.

[0019] A first embodiment of the invention will be ex-
plained hereinafter with reference to FIG. 1 and FIGS.
2A and 2B. FIG. 1 shows a handpiece 1 of an ultrasonic
surgical instrument as an ultrasonic operating apparatus
of this embodiment. The handpiece 1 has a slender in-
sertion section 2, a surgical unit 3 provided at the distal
end of the insertion section 2, and a operation section 4
near at hand connected to the proximal end of the inser-
tion section 2.

[0020] The operation section 4 is provided with a main
body 5 and an operation handle 6. The main body 5 is
connected to an ultrasonic oscillator 5a to generate an
ultrasonic wave. The operation handle 6 operates the
surgical unit 3.

[0021] The insertion section 2 has a pipe-like sheath
7, and an oscillation transmitting member 8. The oscilla-
tion transmitting member 8 is inserted into the sheath 7.
The proximal end of the oscillation transmitting member
8 is connected to the ultrasonic oscillator 5a of the main
body 5. The distal end 8a of the oscillation transmitting
member 8 is exposed to the distal end of the sheath 7 of
the insertion section 2. Ultrasonic oscillation output from
the ultrasonic oscillator 5a is transmitted to the surgical
unit 3 through the oscillation transmitting member 8.
[0022] The surgical unit 3 has a distal end 8a of the
oscillation transmitting member 8 and a jaw 9 for cutting
and coagulation. The jaw 9 has a pivotal support part in
the proximal end. The pivotal support part of the jaw 9 is
pivotally supported by a support member 7a. The jaw 9
is driven rotatably about the pivotal support part. In this
time, the operation of moving the jaw 9 close to the distal
end 8a of the oscillation transmitting member 8 is a clos-
ing operation, and the operation of moving the jaw 9 away
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from the distal end 8a of the oscillation transmitting mem-
ber 8 is an opening operation. When the jaw 9 is closed,
aliving tissue is grasped between the jaw 9 and the distal
end 8a of the oscillation transmitting member 8.

[0023] The operation handle 6 of the operation section
4 has a fixed handle 10 and a movable handle 11. The
movable handle 11 is connected to a proximal end of a
not-shown operation rod. The operation rod is inserted
into the sheath 7 of the insertion section 2 to advance
and retreat in the axial direction. The distal end of the
operation rod is connected to the proximal end of the jaw
9. As the movable handle 11 of the operation section 4
is rotationally moved, the not-shown operation rod ad-
vances in the axial direction, and the jaw 9 is rotationally
moved interlocking with the advance/retreat movement
of the operation rod. By the rotational movement of the
jaw 9, the jaw 9 is opened/closed with respect to the distal
end 8a of the oscillation transmitting member 8.

[0024] The fixed handle 10 of the operation section 4
is provided with an open/close detection switch (indica-
tor) 12, an output selector switch 13, and a switch mount-
ing member 14. The output selector switch 13 is provided
in the upper part of the fixed handle 10 (close to the part
connected to the main body 5) as shown in FIG. 2A. The
switch 13 is a slide type switch having a switch main body
13b and a slide lever 13a. The slide lever 13a of the
output selector switch 13 is arranged forward facing to
the distal end (the surgical unit 3).

[0025] The switch main body 13b has a front panel
13c. The front panel 13c has a guide groove 13d extend-
inginthe lateral direction. The slide lever 13a of the output
selector switch 13 is moved in the lateral direction along
the guide groove 13d in FIG. 2A. The front panel 13c of
the switch main body 13b is given a MIN position mark
13e1 indicating a rated output at the left end of the guide
groove 13d, and a MAX position mark 13e2 indicating a
maximum output at the right end of the groove.

[0026] The output selector switch 13 functions to
change an output signal of a power supply by changing
connection of a signal conductor in an electric cable 15
by sliding the slide lever 13a. The output of the ultrasonic
oscillator 5a is changeable in two steps of MAX and MIN
by the switch 13. When the slide lever 13a is moved to
the MAX position 13e2 at the right end in FIG. 2A, the
output of the ultrasonic oscillator 5a is changed to a max-
imum output.

[0027] The open/close detection switch 12 is provided
in the lower part of the fixed handle 10 and inclined up-
ward to the movable handle 11, as shown in FIG. 1. The
open/close detection switch 12 is a pushbutton tact
switch. A pushbutton 12a of the open/close detection
switch 12 is placed at a position to contact the end face
11a of the movable handle 11, when the movable handle
11 is moved close to the fixed handle 10. When the mov-
able handle 11 is moved in the closing direction (coming
close to the jaw 9), the end face 11a of the movable han-
dle 11 presses the pushbutton 12a of the open/close de-
tection switch 12, and brings the signal conductor into
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conduction. When the movable handle 11 is moved in
the direction of separating from the fixed handle 10 and
the end face 11a of the movable handle 11 is separated
from the pushbutton 12a of the open/close detection
switch 12, the tact switch is automatically turned off to
shut off a signal.

[0028] One end of the electric cable 15 is connected
to the switch mounting member 14. The other end of the
electric cable 15 is connected to a not-shown power sup-
ply of the ultrasonic operating apparatus. A signal con-
ductor in the electric cable 15 is wired to the open/close
detection switch 12 and output selector switch 13, as
shown in FIG. 2B. The output selector switch 13 is pro-
vided at one end of the signal conductor in the electric
cable 15. The output selector switch 13 has a common
terminal 13f1 and two switching terminals (MAX terminal
13f2 and MIN terminal 13f3). When the slide lever 13a
is moved, one of the MAX terminal 13f2 and MIN terminal
13f3 is connected to the common terminal 12f1. The
open/close detection switch 12 is provided on the way of
the signal conductor connected to the common terminal
13f1. The open/close detection switch 12 switches on/off
the output signal from the power supply, and the output
selector switch 13 switches the output signal of the power
supply, thereby controlling an ultrasonic output.

[0029] Next, the function of the above configuration
will be explained. When the handpiece 1 of the ultrasonic
operating apparatus of this embodiment is used, the op-
eration handle 6 of the control unit is operated to open
and close. As the operation handle 6 is operated to open
or close, a not-shown operation rod advances or retreats
in the axial direction, and the jaw 9 moves rotationally
interlocking with the advance/retreat of the operation rod.
By the rotational movement, the jaw 9is opened or closed
with respect to the distal end 8a of the oscillation trans-
mitting member 8. In this time, the open/close detection
switch 12 is turned on/off by the rotational movement of
the movable handle 11 in the direction of coming close
to the fixed handle 10, thereby turning on/off of driving
of the ultrasonic oscillator 5a is controlled.

[0030] One of MAX and MIN outputs is previously se-
lected and then changed by the slide lever 13a of the
output selector switch 13. Therefore, the connection of
the signal conductor in the electric cable 15 is switched,
and the output signal of the power supply is switched.
The output may be switched by operating the slide lever
13a of the output selector switch 13 if necessary during
operation of the ultrasonic operation apparatus.

[0031] When the movable handle 11 of the operation
handle 6 of the operation section 4 is held open separated
from the fixed handle 10, the jaw 9 is held open separated
from the distal end 8a of the oscillation transmitting mem-
ber 8. In this time, the open/close detection switch 12 is
kept off, and the ultrasonic oscillator 5a in the handpiece
1 is held not driven.

[0032] When the movable handle 11 of the operation
handle 6 of the operation section 4 is rotationally moved
close to the fixed handle 10 (in the closing direction), the
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not-shown operation rod is moved backward, and the jaw
9 is moved in the closing direction. In this time, the jaw
9 is closed to the distal end 8a of the oscillation transmit-
ting member 8, and a living tissue is grasped between
the jaw 9 and the distal end 8a of the oscillation trans-
mitting member 8.

[0033] When the movable handle 11 is moved in the
closing direction further close to the fixed handle 10, the
end face 11a of the movable handle 11 presses the open/
close detection switch 12. The open/close detection
switch 12 is turned on by this depression, the signal con-
ductor of the electric cable 15 becomes conductive, and
the ultrasonic oscillator 5a is driven. Power from the main
power supply is converted to oscillation energy in the
ultrasonic oscillator 5a, and the ultrasonic energy is am-
plified and transmitted to the distal end 8a of the oscilla-
tion transmitting member 8. In this time, as the jaw 9
presses (holds) a living tissue to the distal end 8a of the
oscillation transmitting member 8, the surgical unit 3 cuts
and coagulates a living tissue.

[0034] When the movable handle 11 of the operation
handle 6 is moved away from the fixed handle 10 (in the
opening direction), the not-shown operation rod advanc-
es, and the jaw 9 is moved in the opening direction and
separated from the distal end 8a of the oscillation trans-
mitting member 8. When the movable handle 11 is
opened, the end face 11a of the movable handle 11 is
separated from the open/close detection switch 12. As
the open/close detection switch 12 is released, the signal
conductor becomes non-conductive, and the tact switch
of the open/close detection switch 12 is automatically
turned off to shut off the signal. Therefore, the ultrasonic
oscillator 5a is stopped.

[0035] The above configuration provides the following
effects. In the handpiece 1 of the medical ultrasonic sur-
gical instrument of this embodiment, the open/close de-
tection switch 12 is provided in the lower part of the fixed
handle 10 and inclined upward to the movable handle
11. When the movable handle 11 of the operation handle
6 is moved in the closing direction with respect to the
fixed handle 10, the end face 11a of the movable handle
11 contacts the open/close detection switch 12. While
the jaw 9 is being closed, the switch 12 detects the jaw
9 closed, and instructs the ultrasonic oscillator 5a to out-
put oscillation energy to generate ultrasonic oscillation.
Therefore, ultrasonic energy can be automatically output
simply by gripping the movable handle 11 of the operation
handle 6. This eliminates the necessity of operating a
footswitch or a hand switch to turn on/off the ultrasonic
oscillator 5a as in a conventional common medical ultra-
sonic handpiece, and increases the operability of the
handpiece 1 compared with the prior art. Further, as the
output selector switch 13 freely changes a setting of out-
put from the ultrasonic oscillator 5a, the operability of the
handpiece 1 can be increased furthermore.

[0036] In this embodiment, by gripping the movable
handle 11 of the operation handle 6, the jaw 9 presses
a living tissue to the distal end 8a of the oscillation trans-

10

15

20

25

30

35

40

45

50

55

mitting member 8, and when a living tissue is securely
grasped between the jaw 9 and the distal end 8a of the
oscillation transmitting member 8, the ultrasonic oscilla-
tor 5a can be automatically operated to generate ultra-
sonic oscillation. Therefore, it is possible to instruct to
turn on/off the oscillation energy output according to the
states of the movable handle 11 of the control handle 6.
This realizes an example of ideal operation form. Namely,
a desired ultrasonic operation is possible only when a
living tissue is completely grasped between the jaw 9 and
the distal end 8a of the oscillation transmitting member
8. This provides the effect of mechanically and certainly
preventing an error output.

[0037] Further, the jaw 9 is generally provided with a
soft member (e.g. Teflon [registered trademark]) on the
surface to contact the distal end 8a of the oscillation trans-
mitting member 8. This prevents breaking of the distal
end 8a of the oscillation transmitting member 8 caused
by the oscillation, when the jaw 9 contacts the distal end
8a of the oscillation transmitting member 8 during ultra-
sonic oscillation. In the configuration of this embodiment,
when the gripping of the movable handle 11 is released
after cutting a living tissue, the output is automatically
stopped. This prevents output of unnecessary ultrasonic
oscillation energy. As a result, wear of the soft member
provided in the jaw 9 to contact the distal end 8a of the
oscillation transmitting member 8 during ultrasonic oscil-
lation, is prevented. This provides the effect of increasing
the durability of the apparatus.

[0038] FIGS. 3A and 3B show a second embodiment
of the invention. In this embodiment, the configuration of
the handpiece 1 of the medical ultrasonic surgical instru-
ment of the first embodiment (refer to FIG. 1 and FIGS.
2A and 2B) is modified.

[0039] Namely, inthis embodiment, the output selector
switch 13 of the first embodiment provided in the fixed
handle 10 of the operation section 4 is replaced by an
output switch 21, as shown in FIG. 3A. The output switch
21 is a tact switch having a switch main body 21a and a
pushbutton 21b provided to project to and sink in the end
face of the switch main body 21a. The switch 21 is usually
held by a not-shown spring member at a fixed position
where the pushbutton 21b is projected from the end face
ofthe switch main body 21a. In this time, the output switch
21 is kept off.

[0040] The output switch 21, open/close detection
switch 12 and electric cable 15 are wired as shown in
FIG. 3B. In the circuit shown here, a signal flows when
the pushbutton 21b of the output switch 21 is pressed in
the state that the open/close detection switch 12is turned
on.

[0041] Next, the function of the above configuration
will be explained. When using the handpiece 1 of the
ultrasonic operating apparatus of this embodiment, move
the movable handle 11 in the closing direction (the direc-
tion of closing the jaw 9). The end face 11a of the movable
handle 11 presses the pushbutton 12a of the open/close
detection switch 12. Then, the open/close detection
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switch 12 is turned on. When the pushbutton 21b of the
output switch 21 is further pressed in this state, the signal
conductor becomes conductive. In this time, while the
pushbutton 21b of the output switch 21 is being pressed,
the signal conductor is held conductive.

[0042] When the depression of the pushbutton 21b of
the output switch 21 is released and the pushbutton 12a
is returned to the fixed position projecting from the end
face of the switch main body 21a, the tact switch is au-
tomatically turned off and the signal is shut off. Thereaf-
ter, when the movable handle 11 is moved away from
the fixed handle 10 and the end face 11a of the movable
handle 11 is separated from the pushbutton 12a of the
open/close detection switch 12, the tact switch of the
open/close detection switch 12 is automatically turned
off.

[0043] Thisembodiment provides the following effects.
In the handpiece 1 of the medical ultrasonic surgical in-
strument of this embodiment, the output switch 21 and
open/close detection switch 12 are provided in the fixed
handle 10 of the operation section 4, forming a circuit
which flows a signal when the pushbutton 21b of the out-
put switch 21 is pressed in the state that the open/close
detection switch 12 is turned on. Therefore, the ultrasonic
oscillator 5a is not operated until the pushbutton 21b of
the output switch 21 is depressed. This provides the ef-
fect of securely preventing an error output.

[0044] Further, when the gripping of the movable han-
dle 11 is released after cutting a living tissue, the open/
close detection switch 12 is turned off. Therefore, even
if the depression of the pushbutton 21b of the output
switch 21 is not released (forget to release), the output
is automatically stopped, and output of unnecessary ul-
trasonic oscillation energy is prevented. As a result, wear
of the soft member provided in the jaw 9 to contact the
distal end 8a of the oscillation transmitting member 8
during ultrasonic oscillation, is prevented. This also pro-
vides the effect of increasing the durability of the appa-
ratus. FIGS. 4A and 4B show a third embodiment of the
invention. In this embodiment, the configuration of the
output selector switch 13 of the handpiece 1 of the med-
ical ultrasonic surgical instrument of the first embodiment
(refer to FIG. 1 and FIGS. 2A and 2B) is modified.
[0045] Namely, inthis embodiment, the output selector
switch 13 is designed to change the output of the ultra-
sonic oscillator 5a in three steps of MAX, MIN, and no
output, as shown in FIG. 4A. Here, the front panel 13c
of the switch main body 13b of the output selector switch
13 is given a MIN position mark 13e1 indicating a rated
output at the left end of the guide groove 13d, a MAX
position mark 13e2 indicating a maximum output at the
right end of the groove, and a middle position mark 13e3,
for example, a black circle to select no output at the mid-
dle of the groove.

[0046] The signal conductor in the electric cable 15 is
wired to the open/close detection switch 12 and output
selector switch 13, as shown in FIG. 4B. The output se-
lector switch 13 is provided at one end of the signal con-
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ductorin the electric cable 15. The output selector switch
13 has a common terminal 13f1 and three switching ter-
minals (MAX terminal 13f2, MIN terminal 13f3, and no
connection terminal 13f4). When the operation lever 13a
is moved to the MAX position 13e2, the MAX terminal
13f3 and common terminal 13f1 are connected to provide
a maximum output. When the operation lever 13a is
moved to the MIN position 13e1, the MIN terminal 13f3
and common terminal 13f1 are connected to provide a
rated output. When the operation lever 13a is moved to
the middle position 13e3, for example, a black circle, the
no connection terminal 13f4 is connected to provide no
output.

[0047] The open/close detection switch 12 is provided
on the way of the signal conductor connected to the com-
mon terminal 13f1. The open/close detection switch 12
switches on/off the output signal from the power supply,
and the output selector switch 13 switches the output
signal of the power supply, thereby controlling an ultra-
sonic output.

[0048] Next, the function of the above configuration
will be explained. When operating the handpiece 1 of the
ultrasonic operating apparatus of this embodiment, the
operation is almost the same as in the first embodiment.
When operating the output selector switch 13, the oper-
ation lever 13a can be selectively moved to the positions
of MAX 13e2, MIN 13e1, and middle 13e3, for example,
a black circle, thereby selecting one of MAX, MIN and no
output.

[0049] When the operation lever 13a is moved to the
MAX position 13e2, the MAX terminal 13f2 and common
terminal 13f1 are connected to provide a maximum out-
put. When the operation lever 13a is moved to the MIN
position 13e1, the MIN terminal 13f3 and common termi-
nal 13f1 are connected to provide a rated output.
[0050] When the operation lever 13a is moved to the
middle position 13e3, the ultrasonic oscillator 5a is kept
off. The signal conductor of the electric cable 15 does
not form a circuit in this state, and the ultrasonic oscillator
5a is kept off and does not output an ultrasonic wave
even if the movable handle 11 of the operation handle 6
is moved in the closing direction to the fixed handle 10.
[0051] The above configuration provides the following
effects. In the handpiece 1 of the medical ultrasonic sur-
gical instrument of this embodiment, by gripping the mov-
able handle 11 of the operation handle 6 in the state that
the operation lever 13a of the output selector switch 13
is previously moved to one of the MAX position 132e and
MIN position 13e1, the ultrasonic oscillator 5a can be
automatically operated when a living tissue is pressed to
the distal end 8a of the oscillation transmitting member
8 by the jaw 9 and certainly grasped between the jaw 9
and the distal end 8a of the oscillation transmitting mem-
ber 8. Therefore, as in the first embodiment, an instruction
can be given to switch on/off oscillation energy output
according to the states of the movable handle 11. This
eliminates the necessity of operating a footswitch or a
hand switch to turn on/off the ultrasonic oscillator 5a as
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in a conventional common medical ultrasonic handpiece,
and increases the operability of the handpiece 1 com-
pared with the prior art.

[0052] Further, as the output selector switch 13 freely
changes a setting of output from the ultrasonic oscillator
5a, the operability of the handpiece 1 can be increased
furthermore. As in the first embodiment, on/off of oscil-
lation energy can be controlled according to the states
of the movable handle 11. This securely and mechani-
cally prevents an error output, and prevents output of
unnecessary ultrasonic oscillation energy, and wear of
the soft member provided in the jaw 9 to contact the distal
end 8a of the oscillation transmitting member 8 during
ultrasonic oscillation. As a result, the durability of the ap-
paratus can be increased. Further, the slide lever 13a of
the output selector switch 13 has the middle position
13e3. Therefore, the ultrasonic oscillator 5a is not oper-
ated even if the movable handle 11 of the operation han-
dle 6 is moved in the closing direction to the fixed handle
10. This securely and mechanically prevents an error out-
put. The apparatus is not worn by an unnecessary ultra-
sonic oscillation energy output. In this state, the hand-
piece 1 can be used simply as a biopsy forceps just for
grasping without outputting an ultrasonic wave.

[0053] FIG. 5 and FIG. 6 show a fourth embodiment
of the invention. FIG. 5 shows a handpiece 1 of a medical
ultrasonic surgical instrument of this embodiment. In FIG.
5 and FIG. 6, the same parts of those of the handpiece
1 of the ultrasonic surgical instrument of the first embod-
iment (refer to FIG. 1 and FIG. 2 and 2B) are given the
same reference numerals, and detailed explanation is
omitted.

[0054] In this embodiment, an output switch 31 for
starting ultrasonic output is provided in the fixed handle
10 of the operation handle 6 of the handpiece 1. In the
lower end partofthe fixed handle 10in FIG. 6, a cylindrical
switch holder 32 is provided projecting in the direction
opposite to the movable handle 11. The output switch 31
is inserted into the switch holder 32. The end portion of
the output switch 31 is exposed to the outside of the
switch holder 32. Further, in this embodiment, the output
switch 31 is arranged at a position near the end of the
moving path of the movable handle 11 when moving in
the closing direction to the fixed handle 10, as indicated
by an arrow in FIG. 6.

[0055] The function of the above configuration will be
explained. In this embodiment, when operating the op-
eration handle 6 of the handpiece 1, the jaw 9 is closed
to the distal end 8a of the oscillation transmitting member
8 by moving the movable handle 11 close to the fixed
handle 10, as indicated by an arrow in FIG. 6. Therefore,
aliving tissue is grasped between the jaw 9 and the distal
end 8a of the oscillation transmitting member 8. In this
time, when a living tissue is completely grasped by the
surgical unit 3, the output switch 31 of the fixed handle
10 is pressed by the movable handle 11. The output
switch 31 is turned on, and an ultrasonic wave is output.
[0056] The above configuration provides an auto out-
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put switch system, which outputs an ultrasonic wave only
by one operation of moving the movable handle 11 by
interlocking an operation of the movable handle 11 nec-
essary for opening/closing the jaw 9 of the surgical unit
3 and an output means for starting ultrasonic output. This
eliminates operation of other output switches such as a
footswitch, and increases the operability of the handpiece
1 compared with the prior art.

[0057] Further, the output switch 31 is arranged at the
position pressed by the movable handle 11 in the state
that the surgical unit 3 completely grasps a living tissue.
Therefore, as in the first embodiment, an error output can
be mechanically prevented, and wear of the apparatus
by an unnecessary output of ultrasonic oscillation energy
can be prevented.

[0058] FIG. 7 shows a fifth embodiment of the inven-
tion. In this embodiment, the configuration of the fixed
handle 10 of the operation handle 6 of the handpiece 1
of the fourth embodiment (refer to FIG. 5 and FIG. 6) is
modified.

[0059] Namely, in this embodiment, a switch housing
cavity 41 is formed in the wall of the fixed handle 10 op-
posite to the movable handle 11. A rotation axis 42 of the
switch holder 32 is provided at the lower end of the switch
housing cavity41in FIG. 7. The proximal end of the switch
holder 32 is pivotally supported rotatably about the rota-
tion axis 42. The switch holder 32 is rotatable between
the standby position housed in the switch housing cavity
41, as indicated by a virtual line in FIG. 7, and the oper-
ation position projected outside the switch housing cavity
41, as indicated by a solid line in FIG. 7.

[0060] Afirstspring member43is provided atthe lower
end of the switch housing cavity 41. The first spring mem-
ber 43 energizes the switch holder 32 in the using direc-
tion. A lock member 44 is provided at the upper end of
the switch housing cavity 41. The lock member 44 locks
the switch holder 32 retracted to the standby position.
The lock member 44 has a second spring member 45,
and an operation knob 46. The second spring member
45 energizes the lock member 44 in the direction of lock-
ing/releasing the output switch 31 in the switch holder
32. The operation knob 46 is movable in the direction of
releasing the lock member 44 from the output switch 31,
against the spring force of the second spring member 45.
[0061] In this embodiment, the output switch 31 can
be held atthe standby position housed in the switch hous-
ing cavity 41. By releasably locking the lock member 44
with the output switch 31 in the switch holder 32, the
output switch 31 in the switch holder 32 can be held in
the switch housing cavity 41 of the fixed handle 10.
[0062] When the lock member 44 is moved by the op-
eration knob 46 in the direction of releasing the lock with
the output switch 31 as indicated by the arrow A in FIG.
7, the switch holder 32 is rotated to the using position
projected outside from the switch housing cavity 41 by
the force of the first spring member 43 as indicated by
the arrow B in FIG. 7. In this state, the output switch 31
is exposed to the position opposite to the movable handle
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11. Therefore, by moving the movable handle 11 close
to the fixed handle 10 as indicated by the arrow C in FIG.
7, the output switch 31 of the fixed handle 10 is pressed
by the movable handle 11, the output switch 31 is turned
on, and output of ultrasonic wave can be started.
[0063] Thisembodiment provides the following effects.
In the handpiece 1 of the medical ultrasonic surgical in-
strument of this embodiment, the output switch 31 pro-
vided in the fixed handle 10 can be housed in the switch
housing cavity 41 of the fixed handle 10 as shown in FIG.
7. By holding the output switch 31 at the standby position
housed in the switch housing cavity 41 of the fixed handle
10, the ultrasonic oscillator 5a can be held not driven
even if the movable handle 11 is moved close to the fixed
handle 10. Therefore, in this case, by moving the movable
handle 11 close to the fixed handle 10, the ultrasonic
oscillator can be held not driven eveniif the jaw 9 is closed
to the distal end 8a of the oscillation transmitting member
8 and a living tissue is grasped between the jaw 9 and
the distal end 8a of the oscillation transmitting member.
In this state, the handpiece 1 can be used simply as a
biopsy forceps.

[0064] By moving the lock member 44 in the direction
of releasing from the output switch 31 by operating the
operation knob 46, the switch holder 32 can be rotated
to the using position projected outside the switch housing
cavity 41. In this case, as in the fourth embodiment, by
moving the movable handle 11 close to the fixed handle
10, the jaw 9is closed to the distal end 8a of the oscillation
transmitting member 8. When the jaw 9 and the distal
end 8a of the oscillation transmitting member 8 grasp a
living tissue, the movable handle 11 presses the output
switch 31 of the fixed handle 10 to turn on the switch 31,
and an ultrasonic wave is output. Therefore, in this em-
bodiment, as the output switch 31 of the fixed handle 10
can be housed in the switch housing cavity 41 of the fixed
handle 10, the operator can appropriately select an ul-
trasonic output in the output switch 31.

[0065] In this embodiment, the output switch 31 of the
fixed handle 10 can be housed in the switch housing cav-
ity 41. However, the output switch is not limited to this
configuration. The movable handle 11 may be moved to
a position not to press the output switch 31, when moved
to the end position in the closing operation and the sur-
gical unit 3 completely grasps a living tissue.

[0066] FIG. 8 shows a sixth embodiment of the inven-
tion. In this embodiment, the configuration of the opera-
tion handle 6 of the handpiece 1 of the fourth embodiment
(refer to FIG. 5 and FIG. 6) is modified.

[0067] Namely, in this embodiment, an output switch
51 for starting ultrasonic outputis provided in the movable
handle 11 of the operation handle 6. Here, the movable
handle 11 has a switch fitting hole 52 at a position sep-
arated and opposed to the control unit main body 5. The
output switch 51 is fit in the switch fitting hole 52. The
end portion of the output switch 51 is exposed to the
outside of the switch fitting hole 52.

[0068] The function of the above configuration will be
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explained. In this embodiment, when the movable handle
11 of the operation handle 6 of the handpiece 1 is moved
to the fixed handle 10 and the surgical unit 3 is completely
opened, the output switch 51 provided in the movable
handle 11 contacts the control unit main body 5 as indi-
cated by an arrow in FIG. 8. The output switch 51 is
pressed by the main body 5, and an ultrasonic wave is
output.

[0069] The above configuration provides an auto out-
put switch system, which outputs an ultrasonic wave only
by one operation of moving the movable handle 11 by
interlocking an operation of the movable handle 11 nec-
essary for opening/closing the jaw 9 of the surgical unit
3 and an output means for starting ultrasonic output. This
eliminates operation of other output switches such as a
footswitch, andincreases the operability of the handpiece
1 compared with the prior art.

[0070] Further, the output switch 51 is arranged at the
position pressed by the control unit main body 5 in the
state that the surgical unit 3 completely grasps a living
tissue. Therefore, as in the first embodiment, an error
output can be mechanically prevented, and wear of the
apparatus by an unnecessary output of ultrasonic oscil-
lation energy can be prevented.

[0071] FIG. 9 shows a seventh embodiment of the in-
vention. In this embodiment, an output switch operation
button 61 is provided at the front end of the fixed handle
10, instead of the output switch 31 of the fixed handle 10
in the fourth embodiment (refer to FIG. 5 and FIG. 6). In
this case, by pressing the operation button 61, the output
switch is turned on, and an ultrasonic wave is output.
[0072] FIG. 10 shows an eighth embodiment of the in-
vention. In this embodiment, an output switch operation
lever 62 is provided at the front end of the fixed handle
10, instead of the output switch 31 of the fixed handle 10
in the fourth embodiment (refer to FIG. 5 and FIG. 6). In
this case, by operating the operation lever 62, the output
switch is turned on, and an ultrasonic wave is output.
[0073] FIG. 11 shows a ninth embodiment of the in-
vention. As described hereinbefore, an output switch is
provided in the operation section 4 of the handpiece 1 in
the first to eight embodiments, but an output means is
not limited to this. The ninth embodiment shows an ex-
ample of other configuration than that an output switch
is provided in the operation section 4. The same parts
as those of the handpiece 1 of the ultrasonic surgical
instrument of the first embodiment are given the same
reference numerals, and detailed description is omitted.
[0074] Namely, in this embodiment, a pressure sensor
72 is provided as a detection means between the jaw 9
and a grasping part 71 of the surgical unit 4 in FIG. 11.
Therefore, when the jaw 9 and the distal end 8a of the
oscillation transmitting member 8 grasp a living tissue,
the pressure sensor 72 detects the pressure acting upon
the oscillation transmitting member 8, and detects that a
living tissue is completely grasped.

[0075] A deflection sensor 74 may be provided as a
detection means between the oscillation transmitting
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member 8 and distal end cover 73, so that when the jaw
9 and the distal end 8a of the oscillation transmitting
member 8 grasp a living tissue, the deflection sensor 74
detects the amount of deflection of the oscillation trans-
mitting member 8, and detects that a living tissue is com-
pletely grasped. The pressure sensor 72 and deflection
sensor 74 may be a switch type, and may be provided in
any place that can be detected or a place to contact the
oscillation transmitting member 8.

[0076] The function of the above configuration will be
explained. When using the handpiece 1 of the ultrasonic
operation apparatus of this embodiment, the pressure
sensor 72 detects that the grasping part 71 of the surgical
unit 3 completely grasps a living tissue by moving the
movable handle 11, an output signal is received from a
not-shown control means, and ultrasonic oscillation is
started.

[0077] Otherwise, the deflection sensor 74 detects that
the grasping part 71 completely grasps a living tissue by
moving the movable handle 11, an output signal is re-
ceived from a not-shown control means, and ultrasonic
oscillation is started.

[0078] This embodiment provides the following effect.
In the handpiece 1 of the medical ultrasonic surgical in-
strument of this embodiment, a handle operation for
grasping a living tissue can be interlocked with an output
means for starting ultrasonic oscillation, and ultrasonic
oscillation can be started only by one handle operation.
This eliminates operation of other output switches such
as a footswitch, and provides an auto output switch sys-
tem.

[0079] The invention is not limited to the aforemen-
tioned embodiments. For example, an output switch can
be provided as an option in the handpiece 1. The struc-
ture is simple, and cleaning is easy. The invention may
be embodied in other specific forms without departing
from its spirit or essential characteristics.

[0080] Theinvention is effective in a technical field us-
ing a medical ultrasonic operating apparatus with a hand-
piece for ultrasonic operation, and in a field of manufac-
turing a medical ultrasonic operating apparatus with the
handpiece for ultrasonic operation.

Claims

1. Anultrasonicoperating apparatus characterized by
comprising:

an ultrasonic oscillator (5a) to generate ultrason-
ic oscillation;

an oscillation transmitting member (8) for trans-
mitting ultrasonic oscillation, which is made by
a bar-like body having a distal end and a proxi-
mal end, the proximal end connected to the ul-
trasonic oscillator (5a);

a sheath (7) which is made by a cylindrical body
having a distal end and a proximal end, and in-
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serted onto the oscillation transmitting member
8

a jaw (9) which is provided at the distal end of
the sheath (7), and grasps a living tissue in a
clearance to the distal end of the oscillation
transmitting member (8);

a control unit (4) which is provided at the proxi-
mal end of the sheath (7), and opens/closes the
jaw (9) with respect to the distal end of the os-
cillation transmitting member (8); and
aninstruction unit (12, 31, 51) which detects that
the jaw (9) is closed by the control unit (4), and
instructs the ultrasonic oscillator (5a) to output
oscillation energy to generate ultrasonic oscilla-
tion when the jaw (9) is closed.

The ultrasonic operating apparatus according to
claim 1, characterized in that the control unit (4)
has a movable operation part (11) to move to open/
close the jaw (9), and the instruction unit (12) has a
detector (12a) to detect closure of the jaw (9) by the
amount of movement of the movable operation part

(11).

The ultrasonic operating apparatus according to
claim 1, characterized in that the control unit (4)
has a selector (13) to change largeness of ultrasonic
oscillation generated by the ultrasonic oscillator (5a).

An ultrasonic operation apparatus comprising a
medical ultrasonic handpiece (1) to cut and coagu-
late by using ultrasonic oscillation, the handpiece (1)
characterized by comprising:

an ultrasonic oscillator (5a) to generate ultrason-
ic oscillation;

an oscillation transmitting member (8) for trans-
mitting ultrasonic oscillation, which has a prox-
imal end connected to the ultrasonic oscillator
(5a);

a grasping unit (9) held openable\closable in a
clearance to the distal end of the oscillation
transmitting member (8);

a grasping control unit (4) which opens/closes
the grasping unit (9), and grasps a living tissue
between the grasping unit (9) and the distal end
of the oscillation transmitting member (8) by
closing the grasping unit (9) with respect to the
distal end of the oscillation transmitting member
(8); and

an instruction unit (12, 31, 51) which corre-
sponds to the states of the grasping control unit
(4), and instructs to output oscillation energy
from the ultrasonic oscillator (5a) in the state that
a living tissue is grasped between the grasping
unit (9) and the distal end of the oscillation trans-
mitting member (8).
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The ultrasonic operating apparatus according to
claim 4, characterized in that the grasping control
unit (4) has a movable operation part (11) to move
to open/close the grasping unit (9), and the instruc-
tion unit (12, 31, 51) gives the output instruction in
the state that the grasping control unit (4) is operated
to a position to move the grasping unit (9) to the
closed state to grasp the living tissue between the
grasping unit (9) and the distal end of the oscillation
transmitting member (8).
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