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(7) ABSTRACT

An ultrasonic operating apparatus having an ultrasonic oscil-
lator to generate ultrasonic oscillation, an oscillation trans-
mitting member for transmitting ultrasonic oscillation,
which has a proximal end connected to the ultrasonic
oscillator, a jaw which grasps a living tissue in a clearance
to the distal end of the oscillation transmitting member, a
control unit which 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 1is closed.
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ULTRASONIC OPERATING APPARATUS

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application is based upon and claims the
benefit of priority from prior Japanese Patent Application
No. 2006-105397, filed Apr. 6, 2006, the entire contents of
which are incorporated herein by reference.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to a medical ultra-
sonic operating apparatus having a handpiece for medical
operation by using ultrasonic oscillation.

[0004] 2. Description of the Related Art

[0005] A conventional ultrasonic operating apparatus is
disclosed by Jpn. Pat. Appln. KOKAI Publication No.
2004-337187 (patent document 1). The apparatus described
in this document comprises a main unit of a medical
ultrasonic operating apparatus, a handpiece for ultrasonic
operation connected to the main unit, and a footswitch. The
apparatus is configured to start ultrasonic oscillation by
stepping the footswitch.

[0006] Thehandpiece for ultrasonic operation described in
the above patent document 1 is provided with an electrode
connected to a high-frequency power supply. When using
the ultrasonic operating apparatus, apply 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 current to the electrode from a high-
frequency source.

[0007] The above patent document 1 discloses a configu-
ration wherein a hand switch is provided to start ultrasonic
oscillation when detecting the operator’s gripping of the
handpiece handle for ultrasonic operation, and the operation
of the handpiece is prohibited until ultrasonic oscillation and
supply of high-frequency current become possible. This
prevents accidental ultrasonic oscillation to a patient, and
prohibits supply of high-frequency current under unneces-
sary conditions.

BRIEF SUMMARY OF THE INVENTION

[0008] According to a first aspect of the invention, there is
provided an ultrasonic operating apparatus comprising an
ultrasonic oscillator to generate ultrasonic oscillation; an
oscillation transmitting member for transmitting ultrasonic
oscillation, which is made by a bar-like body having a distal
end and a proximal end, the proximal end connected 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 member; a jaw which is
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.
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[0009] Preferably, the control unit has a movable opera-
tion part to move to open/close the jaw, and the instruction
unit has a detector to detect the closed state of the jaw by the
amount of movement of the movable operation part.
[0010] Preferably, the control unit has a selector to change
the largeness of ultrasonic oscillation generated by the
ultrasonic oscillator.

[0011] According to a second aspect of the invention,
there 1s provided an ultrasonic operation apparatus compris-
ing a medical ultrasonic handpiece to cut and coagulate by
using ultrasonic oscillation, the handpiece comprising an
ultrasonic oscillator to generate ultrasonic oscillation; an
oscillation transmitting member for transmitting ultrasonic
oscillation, which has a proximal end connected 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 grasp-
ing unit and the distal end of the oscillation transmitting
member by closing the grasping unit with respect to the
distal end of the oscillation transmitting member; and an
instruction unit which corresponds 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 between the grasping unit and the distal end
of the oscillation transmitting member.

[0012] Preferably, the grasping control unit has a movable
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.

[0013] Advantages of the invention will be set forth in the
description which follows, and in part will be obvious from
the description, or may be learned by practice of the inven-
tion. Advantages of the invention may be realized and
obtained by means of the instrumentalities and combinations
particularly pointed out hereinafter.

BRIEF DESCRIPTION OF THE SEVERAL
VIEWS OF THE DRAWING

[0014] The accompanying drawings, which are incorpo-
rated in and constitute a part of the specification, illustrate
embodiments of the invention, and together with the general
description given above and the detailed description of the
embodiments given below, serve to explain the principles of
the invention.

[0015] FIG. 1 is a side view showing a diagrammatic
sketch of an ultrasonic surgical instrument according to a
first embodiment of the invention;

[0016] FIG. 2A is a perspective view of an essential part
of a fixed handle showing the mounting state of a switch for
changing the output of the ultrasonic surgical instrument of
the first embodiment;

[0017] FIG. 2B is a wiring diagram of a switch for
changing the output of the ultrasonic surgical instrument of
the first embodiment;

[0018] FIG. 3A is a perspective view of an essential part
of a fixed handle showing the mounting state of a switch for
changing the output of an ultrasonic surgical instrument
according to a second embodiment;
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[0019] FIG. 3B is a wiring diagram of a switch for
changing the output of the ultrasonic surgical instrument of
the second embodiment;

[0020] FIG. 4A is a perspective view of an essential part
of a fixed handle showing the mounting state of a switch for
changing the output of an ultrasonic surgical instrument
according to a third embodiment;

[0021] FIG. 4B is a wiring diagram of a switch for
changing the output of the ultrasonic surgical instrument of
the third embodiment;

[0022] FIG. 5 is a view showing a diagrammatic sketch of
an ultrasonic surgical instrument according to a fourth
embodiment of the invention;

[0023] FIG. 6 is a side view showing a fixed handle of an
ultrasonic surgical instrument of the fourth embodiment;
[0024] FIG. 7 is a side view showing a fixed handle of an
ultrasonic surgical instrument according to a fifth embodi-
ment of the invention;

[0025] FIG. 8 is a side view showing a fixed handle of an
ultrasonic surgical instrument according to a sixth embodi-
ment of the invention;

[0026] FIG. 9 is a side view showing a fixed handle of an
ultrasonic surgical instrument according to a seventh
embodiment of the invention;

[0027] FIG. 10 is a side view showing a fixed handle of an
ultrasonic surgical instrument according to an eighth
embodiment of the invention; and

[0028] FIG. 11 is a longitudinal sectional view of an
essential part of an ultrasonic surgical instrument according
to a ninth embodiment of the invention.

DETAILED DESCRIPTION OF THE
INVENTION

[0029] A first embodiment of the invention will be
explained 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 insertion 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 insertion section 2.

[0030] 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 surgi-
cal unit 3.

[0031] The insertion section 2 has a pipe-like sheath 7, and
an oscillation transmitting member 8. The oscillation trans-
mitting 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.

[0032] 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 closing opera-
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tion, and the operation of moving the jaw 9 away from the
distal end 8a of the oscillation transmitting member 8 is an
opening operation. When the jaw 9 is closed, a living tissue
is grasped between the jaw 9 and the distal end 8a of the
oscillation transmitting member 8.

[0033] 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 advances 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.
[0034] The fixed handle 10 of the operation section 4 is
provided with an open/close detection switch (indicator) 12,
an output selector switch 13, and a switch mounting 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 135 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 unmt
3).

[0035] The switch main body 135 has a front panel 13c.
The front panel 13¢ has a guide groove 134 extending in the
lateral direction. The slide lever 13a of the output selector
switch 13 is moved in the lateral direction along the guide
groove 134 in FI1G. 2A. The front panel 13¢ of the switch
main body 135 is given a MIN position mark 13e1 indicating
a rated output at the left end of the guide groove 134, and a
MAX position mark 13¢2 indicating a maximum output at
the right end of the groove.

[0036] 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 maximum output.

[0037] The open/close detection switch 12 is provided in
the lower part of the fixed handle 10 and inclined upward 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 movable handle 11 is moved in the
closing direction (coming close to the jaw 9), the end face
11a of the movable handle 11 presses the pushbutton 12a of
the open/close detection switch 12, and brings the signal
conductor into conduction. When the movable handle 11 is
moved in the direction of separating from the fixed handle
10 and the end face 1la of the movable handle 11 is
separated from the pushbutton 12a of the open/close detec-
tion switch 12, the tact switch is automatically turned off to
shut off a signal.

[0038] One end of the electric cable 15 is connected to the
switch mounting member 14. The other end of the electric
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cable 15 is connected to a not-shown power supply of the
ultrasonic operating apparatus. A 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. 2B. The
output selector switch 13 is provided at one end of the signal
conductor in the electric cable 15. The output selector switch
13 has a common terminal 1371 and two switching terminals
(MAX terminal 13f2 and MIN terminal 13/3). When the
slide lever 13a is moved, one of the MAX terminal 13/2 and
MIN terminal 133 is connected to the common terminal
12/1. The open/close detection switch 12 is provided on the
way of the signal conductor connected to the common
terminal 1371. 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.
[0039] 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 opera-
tion 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 9 is opened or closed with respect to the
distal end 8a of the oscillation transmitting 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 Sa is
controlled.

[0040] One of MAX and MIN outputs is previously
selected 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.

[0041] 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 member
8. In this time, the open/close detection switch 12 is kept off,
and the ultrasonic oscillator 5¢ in the handpiece 1 is held not
driven.

[0042] 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
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 transmitting
member 8, and a living tissue is grasped between the jaw 9
and the distal end 8¢ of the oscillation transmitting member
8.

[0043] 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 conductor 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 amplified and transmitted to
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the distal end 8« of the oscillation 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.

[0044] 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 advances,
and the jaw 9 is moved in the opening direction and
separated from the distal end 8a of the oscillation transmit-
ting 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.

[0045] The above configuration provides the following
effects. In the handpiece 1 of the medical ultrasonic surgical
instrument of this embodiment, the open/close detection
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 ultra-
sonic oscillator 5a to output 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 Sa as in a conventional common medi-
cal ultrasonic 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 output
from the ultrasonic oscillator 5a, the operability of the
handpiece 1 can be increased furthermore.

[0046] 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 transmit-
ting 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 oscillator 5a can be
automatically operated to generate ultrasonic oscillation.
Therefore, it is possible to instruct to turn on/off the oscil-
lation 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 opera-
tion 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.
[0047] 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 transmitting
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 ultrasonic 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
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end 8a of the oscillation transmitting member 8 during
ultrasonic oscillation, is prevented. This provides the effect
of increasing the durability of the apparatus.

[0048] 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 instrument of
the first embodiment (refer to FIG. 1 and FIGS. 2A and 2B)
is modified.

[0049] Namely, in this 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
215 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 215 is projected from the end face of the switch
main body 21a. In this time, the output switch 21 is kept off.
[0050] 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
215 of the output switch 21 is pressed in the state that the
open/close detection switch 12 is turned on.

[0051] 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 direction 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 switch 12 is turned
on. When the pushbutton 215 of the output switch 21 is
further pressed in this state, the signal conductor becomes
conductive. In this time, while the pushbutton 215 of the
output switch 21 is being pressed, the signal conductor is
held conductive.

[0052] When the depression of the pushbutton 215 of the
output switch 21 is released and the pushbutton 12¢ is
returned to the fixed position projecting from the end face of
the switch main body 21a, the tact switch is automatically
turned off and the signal is shut off. Thereafter, 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.

[0053] This embodiment provides the following effects. In
the handpiece 1 of the medical ultrasonic surgical instrument
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 215 of the output 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 215 of the output switch 21 is
depressed. This provides the effect of securely preventing an
error output.

[0054] Further, when the gripping of the movable handle
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 215 of the output switch 21 is
not released (forget to release), the output is automatically
stopped, and output of unnecessary ultrasonic 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
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oscillation transmitting member 8 during ultrasonic oscilla-
tion, is prevented. This also provides the effect of increasing
the durability of the apparatus.

[0055] 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 medical
ultrasonic surgical instrument of the first embodiment (refer
to FIG. 1 and FIGS. 2A and 2B) is modified.

[0056] Namely, in this embodiment, the output selector
switch 13 is designed to change the output of the ultrasonic
oscillator 5a in three steps of MAX, MIN, and no output, as
shown in FIG. 4A. Here, the front panel 13¢ of the switch
main body 135 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 134, a MAX position mark 13¢2
indicating a maximum output at the right end of the groove,
and a middle position mark 133, for example, a black circle
to select no output at the middle of the groove.

[0057] 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 F1G. 4B. The output selector
switch 13 is provided at one end of the signal conductor in
the electric cable 15. The output selector switch 13 has a
common terminal 1371 and three switching terminals (MAX
terminal 1372, MIN terminal 13/3, and no connection ter-
minal 13/4). When the operation lever 13a is moved to the
MAX position 13e2, the MAX terminal 13/3 and common
terminal 13/1 are connected to provide a maximum output.
When the operation lever 13a is moved to the MIN position
13el, the MIN terminal 13/3 and common terminal 1371 are
connected to provide a rated output. When the operation
lever 13a is moved to the middle position 133, for example,
a black circle, the no connection terminal 1374 is connected
to provide no output.

[0058] 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.
[0059] Next, the function of the above configuration will
be explained. When operating the handpiece 1 of the ultra-
sonic operating apparatus of this embodiment, the operation
is almost the same as in the first embodiment. When
operating the output selector switch 13, the operation lever
13a can be selectively moved to the positions of MAX 13¢2,
MIN 13el, and middle 13e3, for example, a black circle,
thereby selecting one of MAX, MIN and no output.
[0060] When the operation lever 13a is moved to the
MAX position 13¢2, the MAX terminal 13/2 and common
terminal 1371 are connected to provide a maximum output.
When the operation lever 13a is moved to the MIN position
13el, the MIN terminal 13/3 and common terminal 1371 are
connected to provide a rated output.

[0061] When the operation lever 13a is moved to the
middle position 133, 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.

[0062] The above configuration provides the following
effects. In the handpiece 1 of the medical ultrasonic surgical
instrument of this embodiment, by gripping the movable
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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 13el, 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 member 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 neces-
sity of operating a footswitch or a hand switch to turn on/off
the ultrasonic oscillator 5a as in a conventional common
medical ultrasonic handpiece, and increases the operability
of the handpiece 1 compared with the prior art.

[0063] 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 further-
more. As in the first embodiment, on/off of oscillation
energy can be controlled according to the states of the
movable handle 11. This securely and mechanically prevents
an error output, and prevents output of unnecessary ultra-
sonic 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 oscilla-
tion. As a result, the durability of the apparatus 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 operated even if the movable
handle 11 of the operation handle 6 is moved in the closing
direction to the fixed handle 10. This securely and mechani-
cally prevents an error output. The apparatus is not worn by
an unnecessary ultrasonic oscillation energy output. In this
state, the handpiece 1 can be used simply as a biopsy forceps
just for grasping without outputting an ultrasonic wave.

[0064] FIG.5and FIG. 6 show a fourth embodiment of the
invention. FIG. 5 shows a handpiece 1 of a medical ultra-
sonic 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 embodiment (refer
to FIG. 1 and FIG. 2 and 2B) are given the same reference
numerals, and detailed explanation is omitted.

[0065] In this embodiment, an output switch 31 for start-
ing ultrasonic output is provided in the fixed handle 10 of the
operation handle 6 of the handpiece 1. In the lower end part
of the fixed handle 10 in 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.

[0066] The function of the above configuration will be
explained. In this embodiment, when operating the operation
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, a living 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
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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.

[0067] The above configuration provides an auto output
switch system, which outputs an ultrasonic wave only by
one operation of moving the movable handle 11 by inter-
locking an operation of the movable handle 11 necessary for
opening/closing the jaw 9 of the surgical unit 3 and an output
means for starting ultrasonic output. This eliminates opera-
tion of other output switches such as a footswitch, and
increases the operability of the handpiece 1 compared with
the prior art.

[0068] 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. There-
fore, 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.

[0069] FIG. 7 shows a fifth embodiment of the invention.
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.

[0070] Namely, in this embodiment, a switch housing
cavity 41 is formed in the wall of the fixed handle 10
opposite to the movable handle 11. A rotation axis 42 of the
switch holder 32 is provided at the lower end of the switch
housing cavity 41 in FIG. 7. The proximal end of the switch
holder 32 is pivotally supported rotatably about the rotation
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 operation
position projected outside the switch housing cavity 41, as
indicated by a solid line in FIG. 7.

[0071] A first spring member 43 is provided at the lower
end of the switch housing cavity 41. The first spring member
43 energizes the switch holder 32 in the using direction. 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 mem-
ber 44 in the direction of locking/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.

[0072] In this embodiment, the output switch 31 can be
held at the standby position housed in the switch housing
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.

[0073] When the lock member 44 is moved by the opera-
tion 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 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
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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.

[0074] This embodiment provides the following effects. In
the handpiece 1 of the medical ultrasonic surgical instrument
of this embodiment, the output switch 31 provided 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 even if 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.

[0075] By moving the lock member 44 in the direction of
releasing from the output switch 31 by operating the opera-
tion 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 9 is
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 embodiment, 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 ultrasonic output in the output switch
31.

[0076] In this embodiment, the output switch 31 of the
fixed handle 10 can be housed in the switch housing cavity
41. However, the output switch is not limited to this con-
figuration. 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 surgical unit
3 completely grasps a living tissue.

[0077] FIG. 8 shows a sixth embodiment of the invention.
In this embodiment, the configuration of the operation
handle 6 of the handpiece 1 of the fourth embodiment (refer
to FIG. 5 and FIG. 6) is modified.

[0078] Namely, in this embodiment, an output switch 51
for starting ultrasonic output is 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 separated
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.

[0079] The function of the above configuration will be
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 indicated by an
arrow in FIG. 8. The output switch 51 is pressed by the main
body 5, and an ultrasonic wave is output.

[0080] The above configuration provides an auto output
switch system, which outputs an ultrasonic wave only by
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one operation of moving the movable handle 11 by inter-
locking an operation of the movable handle 11 necessary for
opening/closing the jaw 9 of the surgical unit 3 and an output
means for starting ultrasonic output. This eliminates opera-
tion of other output switches such as a footswitch, and
increases the operability of the handpiece 1 compared with
the prior art.

[0081] 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 oscillation energy can be
prevented.

[0082] FIG. 9 shows a seventh embodiment of the inven-
tion. 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.

[0083] FIG. 10 shows an eighth embodiment of the inven-
tion. 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.

[0084] FIG. 11 shows a ninth embodiment of the inven-
tion. 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 example of other
configuration than that an output switch is provided in the
operation section 4. The same patts as those of the handpiece
1 of the ultrasonic surgical instrument of the first embodi-
ment are given the same reference numerals, and detailed
description is omitted.

[0085] 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.

[0086] A deflection sensor 74 may be provided as a
detection means between the oscillation transmitting mem-
ber 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 transmitting member 8, and
detects that a living tissue is completely 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.

[0087] 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.
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[0088] 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 received from a
not-shown control means, and ultrasonic oscillation is
started.

[0089] This embodiment provides the following effect. In
the handpiece 1 of the medical ultrasonic surgical instrument
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 opera-
tion of other output switches such as a footswitch, and
provides an auto output switch system.

[0090] The invention is not limited to the aforementioned
embodiments. For example, an output switch can be pro-
vided as an option in the handpiece 1. The structure is
simple, and cleaning is easy. The invention may be embod-
ied in other specific forms without departing from its spirit
or essential characteristics.

[0091] Additional advantages and modifications will
readily occur to those skilled in the art. Therefore, the
invention in its broader aspects is not limited to the specific
details and representative embodiments shown and
described herein. Accordingly, various modifications may be
made without departing from the spirit or scope of the
general inventive concept as defined by the appended claims
and their equivalents.

[0092] The invention is effective in a technical field using
a medical ultrasonic operating apparatus with a handpiece
for ultrasonic operation, and in a field of manufacturing a
medical ultrasonic operating apparatus with the handpiece
for ultrasonic operation.

What is claimed is:

1. 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 connected 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 member;

ajaw which is 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;
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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 oscil-
lation when the jaw is closed.

2. The ultrasonic operating apparatus according to claim

1, wherein the control unit has a movable operation part to
move to open/close the jaw, and the instruction unit has a
detector to detect closure of the jaw by the amount of
movement of the movable operation patt.

3. The ultrasonic operating apparatus according to claim
1, wherein the control unit has a selector to change largeness
of ultrasonic oscillation generated by the ultrasonic oscilla-
tor.

4. An ultrasonic operation apparatus comprising a medical
ultrasonic handpiece to cut and coagulate by using ultrasonic
oscillation, the handpiece comprising:

an ultrasonic oscillator to generate ultrasonic oscillation;

an oscillation transmitting member for transmitting ultra-
sonic oscillation, which has a proximal end connected
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 grasping unit with respect to the
distal end of the oscillation transmitting member; and

an instruction unit which corresponds 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 between the grasping unit and
the distal end of the oscillation transmitting member.

5. The ultrasonic operating apparatus according to claim
4, wherein the grasping control unit has a movable 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 oscilla-
tion transmitting member.
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