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tion configured to selectively switch an output mode of a
power supply main body, that can output the energy to a probe
and a jaw, in accordance with a moving state of a movable
member. The output mode switching section is configured to
switch the output mode such that a bipolar mode in which the
probe and the jaw are driven as high-frequency electrodes is
set when the jaw is in a closed state with respect to the probe
and a single output mode in which the energy is output from
only the probe is set when the jaw is in an open state with
respect to the probe.
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SURGICAL APPARATUS

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application is a Continuation Application of
PCT Application No. PCT/IP2010/059024, filed May 27,
2010 and based upon and claiming the benefit of priority from
prior U.S. patent application Ser. No. 12/492,268, filed Jun.
26, 2009, the entire contents of all of which are incorporated
herein by reference.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to a surgical apparatus
used in treatments such as incision, resection, and coagula-
tion.

[0004] 2. Description of the Related Art

[0005] Jpn. Pat. Appln. KOKAI Publication No. 2005-
237574 discloses a high-frequency treatment apparatus as an
example of the surgical apparatus capable of incision, resec-
tion, and coagulation of tissues using a high-frequency cur-
rent.

[0006] In the high-frequency treatment apparatus, an
operation section provided to a proximal end side is con-
nected to a proximal end portion of an elongated insertion
section. An electric cord configured to supply a high-fre-
quency current from a high-frequency cauterization power-
supply unit is connected to the operation section. A treatment
section configured to treat tissues is disposed in a distal end
portion of the insertion section.

[0007] A pair of jaws is disposed in the treatment section.
An operation rod configured to drive the jaws is inserted into
a sheath in a state that the operation rod can advance and
retreat in an axial direction. Further, the high-frequency cau-
terization power-supply unit is electrically connected to the
jaws of the treatment section via the operation section and an
electric conduction path inside the sheath.

[0008] Then, the operation rod is driven in the axial direc-
tion in a manner of advancing and retreating in accordance
with an operation of the operation section and an opening/
closing operation of the jaws is performed in accordance with
a movement of the operation rod. At this point, with a closing
operation of the jaws, a tissue is gripped between the pair of
jaws. With a high-frequency current supplied to the jaws of
the treatment section in this state, a high-frequency treatment
such as tissue coagulation is carried out.

[0009] High-frequency treatment apparatuses are divided
into monopolar type treatment apparatuses and bipolar type
treatment apparatuses. In a monopolar type treatment appa-
ratus, counter electrode plate is arranged outside the body of
a patient when the high-frequency treatment is performed.
Then, a high-frequency current is passed to the counter elec-
trode from the treatment apparatus through tissues during the
high-frequency treatment. The monopolar treatment appara-
tus is frequently used when membranous tissues with a low
risk of bleeding are quickly treated.

[0010] Inabipolar type treatment apparatus, a pair of elec-
trodes, electrically insulated with respect to each other, are
provided in the treatment section provided at a distal end of
the insertion section. Then, a tissue is heated under a high
frequency by passing a high-frequency current between the
two electrodes in a state in which the pair of electrodes are
simultaneously brought into contact with the tissues. The
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bipolar treatment apparatus is frequently used when a site
likely to bleed is treated or hemostasis of a bleeding site is
mainly intended. An example of the bipolar treatment appa-
ratus is shown in Jpn. Pat. Appln. KOKAI Publication No.
2005-237574.

BRIEF SUMMARY OF THE INVENTION

[0011] According to one aspect of the invention, a surgical
apparatus includes that a probe configured to output energy of
treating an organism; a jaw which can be opened/closed with
respect to the probe; an operation section configured to oper-
ate the jaw to open/close; a movable member configured to
change a moving state thereof in accordance with an open/
closed state of the jaw which changes depending on an open-
ing/closing operation by the operation section; and an output
mode switching section configured to selectively switch an
output mode of a power supply main body, that can output the
energy to the probe and the jaw, in accordance with the
moving state of the movable member such that a bipolar mode
in which the probe and the jaw are driven as high-frequency
electrodes is set when the jaw is in a closed state with respect
to the probe and a single output mode in which the energy is
output from only the probe is set when the jaw is in an open
state with respect to the probe.

[0012] According to one another aspect of the invention, a
surgical apparatus includes that a probe configured to output
energy of treating an organism; a jaw which can be opened/
closed with respect to the probe; an operation section config-
ured to operate the jaw to open/close; a movable member
configured to change an open/closed state of the jaw in accor-
dance with a change of a moving state thereof by an operation
of the operation section; a contact switching section config-
ured to perform an opening/closing operation of a contact,
which establishes or cuts off a conduction state of a high-
frequency current to the jaw, in accordance with the change of
the moving state of the movable member corresponding to the
open/closed state of the jaw; and an output mode switching
section configured to selectively switch an output mode of a
power supply main body, that can output the energy to the
probe and the jaw, in accordance with an opening/closing
operation of the contact by the contact switching section such
that a bipolar mode in which the probe and the jaw are driven
as high-frequency electrodes is set when the jaw is in a closed
state with respect to the probe and a single output mode in
which the energy is output from only the probe is set when the
jaw is in an open state with respect to the probe.

[0013] According to one another aspect of the invention, a
surgical apparatus includes that a probe configured to output
energy of treating an organism; a jaw which can be opened/
closed with respect to the probe; an operation section config-
ured to operate the jaw open/close; and output mode switch-
ing means for switching an output mode of a power supply
main body, that can output the energy to the probe and the jaw,
between a bipolar mode in which a high-frequency current is
output from the probe and the jaw and a single output mode in
which predetermined energy of treating the organism is out-
put from only the probe and for selectively switching the
output mode in accordance with an open/closed state of the
jaw such that the bipolar mode is set when the jaw is in a
closed state with respect to the probe and the single output
mode is set when the jaw is in an open state with respect to the
probe.

[0014] Advantages of the invention will be set forth in the
description which follows, and in part will be obvious from
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the description, or may be learned by practice of the inven-
tion. The 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

[0015] 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.

[0016] FIG. 1 is a perspective view showing an outline
configuration of a whole ultrasonic treatment device accord-
ing to a first embodiment of the present invention;

[0017] FIG.2isaperspective view showing a state in which
connecting portions of the ultrasonic treatment device
according to the first embodiment are removed,

[0018] FIG. 3A is a plan view showing a distal end part of
a sheath unit of the ultrasonic treatment device according to
the first embodiment;

[0019] FIG.3Bis aplan view showing a distal end part of a
probe unit of the ultrasonic treatment device according to the
first embodiment;

[0020] FIG.4A isalongitudinal sectional view showing the
distal end part of the sheath unit of the ultrasonic treatment
device according to the first embodiment;

[0021] FIG. 4B is a longitudinal sectional view showing an
insulation coating of an inner circumferential surface of an
internal cylinder of the sheath unit according to the first
embodiment;

[0022] FIG. 5is a V-V line sectional view of FIG. 4A;

[0023] FIG. 6 is a VI-VI line sectional view of FIG. 4A;
[0024] FIG. 7 is a VII-VII line sectional view of FIG. 4A;
[0025] FIG. 8 is a longitudinal sectional view showing a

proximal end part of the sheath unit of the ultrasonic treat-
ment device according to the first embodiment;

[0026] FIG. 9A is an IXA-IXA line sectional view of FIG.
8;

[0027] FIG. 9B is an IXB-IXB line sectional view of FIG.
8

[0028] FIG. 10 is an X-X line sectional view of FIG. 8;
[0029] FIG. 11 is an XI-XI line sectional view of FIG. 8;
[0030] FIG. 12 is a perspective view showing a connecting

capsule of the sheath unit of the ultrasonic treatment device
according to the first embodiment;

[0031] FIG. 13 is a side view showing the connecting cap-
sule of the sheath unit of the ultrasonic treatment device
according to the first embodiment;

[0032] FIG. 14 is a side view showing a connected state of
a handle unit and a vibrator unit of the ultrasonic treatment
device according to the first embodiment;

[0033] FIG. 15 is a longitudinal sectional view showing a
unit connecting part of the ultrasonic treatment device
according to the first embodiment;

[0034] FIG. 16 is a longitudinal sectional view showing an
internal configuration of the handle unit of the ultrasonic
treatment device according to the first embodiment;

[0035] FIG. 17A is a 17-17 line sectional view of FIG. 16
showing a state before the handle unit and the sheath unit of
the ultrasonic treatment device according to the first embodi-
ment are engaged;
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[0036] FIG. 17B is a 17-17 line sectional view of FIG. 16
showing a state after the handle unit and the sheath unit of the
ultrasonic treatment device according to the first embodiment
are engaged;

[0037] FIG. 18 is an 18-18 line sectional view of FIG. 16;
[0038] FIG. 19 is a 19-19 line sectional view of FIG. 16;
[0039] FIG. 20 is a 20-20 line sectional view of FIG. 16;
[0040] FIG. 21 is a 21-21 line sectional view of FIG. 16;
[0041] FIG. 22 is a 22-22 line sectional view of FIG. 16;
[0042] FIG. 23 is a 23-23 line sectional view of FIG. 16;
[0043] FIG. 24 is a 24-24 line sectional view of FIG. 16;
[0044] FIG. 25 is a 25-25 line sectional view of FIG. 16;
[0045] FIG. 26 is a perspective view showing an electrode
holding member of the ultrasonic treatment device according
to the first embodiment;

[0046] FIG. 27 is a front view showing the electrode hold-
ing member of the ultrasonic treatment device according to
the first embodiment;

[0047] FIG.28is aside view showing the electrode holding
member of the ultrasonic treatment device according to the
first embodiment;

[0048] FIG. 29 is a perspective view showing an electrode
member of the ultrasonic treatment device according to the
first embodiment;

[0049] FIG. 30 is a cross sectional view showing the elec-
trode member of the ultrasonic treatment device according to
the first embodiment;

[0050] FIG. 31 is a perspective view showing the state
before rotating engagement in which the handle unit and the
sheath unit of the ultrasonic treatment device according to the
first embodiment are connected;

[0051] FIG. 32 is a plan view showing the state before
rotating engagement in which the handle unit and the sheath
unit of the ultrasonic treatment device according to the first
embodiment are connected;

[0052] FIG. 33 is a perspective view showing the state after
rotating engagement in which the handle unit and the sheath
unit of the ultrasonic treatment device according to the first
embodiment are connected;

[0053] FIG. 34 is a plan view showing the state after rotat-
ing engagement in which the handle unit and the sheath unit
of the ultrasonic treatment device according to the first
embodiment are connected;

[0054] FIG. 35 is a side view showing a state before an
assembling member is assembled to a base member of a fixed
handle of the handle unit of the ultrasonic treatment device
according to the first embodiment;

[0055] FIG. 36is a plan view showing the probe unit of the
ultrasonic treatment device according to the first embodi-
ment;

[0056] FIG. 37 is a 37-37 line sectional view of FIG. 36;
[0057] FIG. 38 is a plan view showing a connected state of
the vibrator unit and a cable of the ultrasonic treatment device
according to the first embodiment;

[0058] FIG. 39 is a plan view showing a proximal end
portion of the vibrator unit and the cable of the ultrasonic
treatment device according to the first embodiment;

[0059] FIG. 40 is a schematic diagram showing electric
paths of the vibrator unit of the ultrasonic treatment device
according to the first embodiment;

[0060] FIG. 41 is a longitudinal sectional view showing the
internal configuration of a distal end portion of the vibrator
unit of the ultrasonic treatment device according to the first
embodiment;
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[0061] FIG. 42 is a longitudinal sectional view of principal
parts showing a state in which an output mode switching
section of the ultrasonic treatment device according to the
first embodiment is switched to a probe single output mode;
[0062] FIG. 43 is a longitudinal sectional view of principal
parts showing a state of being switched to a bipolar mode of
the ultrasonic treatment device according to the first embodi-
ment;

[0063] FIG. 44 is a block diagram schematically showing
an electric circuit of a whole system of the ultrasonic treat-
ment device according to the first embodiment;

[0064] FIG. 45 is a side view of principal parts showing a
state in which a handpiece of the ultrasonic treatment device
according to the first embodiment is used as a monopolar
treatment apparatus;

[0065] FIG. 46 is a longitudinal sectional view showing an
internal configuration of a handpiece of an ultrasonic treat-
ment device according to a second embodiment of the present
invention;

[0066] FIG. 47 is a longitudinal sectional view of principal
parts showing a state in which an output mode switching
section of the handpiece of the ultrasonic treatment device
according to the second embodiment is switched to a probe
single output mode;

[0067] FIG. 48 is a longitudinal sectional view of principal
parts showing a state in which the output mode switching
section of the handpiece of the ultrasonic treatment device
according to the second embodiment is switched to a bipolar
mode;

[0068] FIG. 49 is a longitudinal sectional view showing an
internal configuration of a handpiece of an ultrasonic treat-
ment device according to a third embodiment of the present
invention;

[0069] FIG. 50 is a longitudinal sectional view of principal
parts showing a state in which an output mode switching
section of the handpiece of the ultrasonic treatment device
according to the third embodiment is switched to a probe
single output mode;

[0070] FIG. 51 is a longitudinal sectional view of principal
parts showing a state in which the output mode switching
section of the handpiece of the ultrasonic treatment device
according to the third embodiment is switched to a bipolar
mode;

[0071] FIG. 52 is a block diagram schematically showing
an electric circuit of a whole system of a surgical apparatus
according to a fourth embodiment of the present invention;
[0072] FIG. 53 is a block diagram schematically showing
an electric circuit of a whole system of a surgical apparatus
according to a fifth embodiment of the present invention;
[0073] FIG. 54 is a block diagram schematically showing
an electric circuit of a whole system of a surgical apparatus
according to a sixth embodiment of the present invention;
[0074] FIG. 55 is a block diagram schematically showing
an electric circuit of a whole system of a surgical apparatus
according to a seventh embodiment of the present invention;
and

[0075] FIG. 56 is a block diagram schematically showing
an electric circuit of a whole system of a surgical apparatus
according to an eighth embodiment of the present invention.

DETAILED DESCRIPTION OF THE INVENTION

[0076] The first embodiment of the present invention will
be described below with reference to FIGS. 1 to 45.
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[0077] FIG. 1 is a diagram showing an outline configura-
tion of a whole handpiece 1 of an ultrasonic treatment device,
which is a surgical apparatus of the present embodiment. The
ultrasonic treatment device according to the present embodi-
ment is an ultrasonic coagulation/incision treatment device
capable of treatment such as incision, resection, and coagu-
lation of tissues by using ultrasonic waves and also capable of
treatment using a high-frequency current. FIG. 44 is a block
diagram schematically showing an electric circuit of a whole
system of the ultrasonic treatment device.

[0078] As shown in FIG. 2, the handpiece 1 includes four
units that are a vibrator unit (ultrasonic output section) 2, a
probe unit 3, a handle unit 4, and a sheath unit 5. These units
are connected in such that each unit can be removed.

[0079] Inside the vibrator unit 2, a vibrator 6 (see FIG. 41),
described later, which is configured to generate an ultrasonic
vibration by piezoelectric elements configured to convert a
current into an ultrasonic vibration is provided. An outer side
of the piezoelectric elements is covered with a cylindrical
vibrator cover 7. Further, one end of a cable 9 is connected to
a proximal end of the vibrator unit 2. The other end of the
cable 9 is connected to a power supply unit main body 8. As
shown in FIG. 44, the power supply unit main body 8 includes
an ultrasonic power supply main body 8a configured to sup-
ply a current to generate an ultrasonic vibration and a high-
frequency power supply main body 84 configured to supply
the high-frequency current.

[0080] A proximal end portion of a horn 10 configured to
increase amplitude of an ultrasonic vibration is connected to
a distal end portion of the ultrasonic vibrator 6 inside the
vibrator cover 7. A screw hole portion 10a of mounting a
probe is formed in a distal end portion of the horn 10.

[0081] FIG. 36 is a diagram showing an appearance of the
whole probe unit 3. The probe unit 3 is designed to have a
whole length that is an integral multiple of half the wave-
length of the ultrasonic vibration. The probe unit 3 includes a
rod probe (vibration transmission member) 11 made of metal.
A screw portion 12 screwed into the screw hole portion 10a of
the horn 10 is provided in a proximal end portion of the probe
11. The screw portion 12 is screwed into the screw hole
portion 10a of the horn 10 of the vibrator unit 2. Accordingly,
assembly between the probe unit 3 and the vibrator unit 2 is
completed. A first high-frequency electric path 13 on which
the high-frequency current can be transmitted is formed in a
connected body of the ultrasonic vibrator 6 and the probe unit
3

[0082] A probe distal end 11a is provided in a distal end
portion of the probe 11. The probe distal end 11a is formed as
a curved shape of a substantial J shape. The vibration neces-
sary in treatment by the probe distal end 11a is obtained by
reducing a cross section in the axial direction of the probe unit
3 at several locations of node positions of vibration along the
axial direction thereof. A rubber ring formed of an elastic
member in a ring shape is mounted in several locations of the
node positions of vibration along the axial direction of the
probe unit 3. By providing the rubber ring, interference
between the probe unit 3 and the sheath unit 5 is prevented.
[0083] A flange portion 14 is provided in a most proximal
end side node position of vibration closest in the axial direc-
tion of the probe unit 3. As shown in FIG. 37, an engaging
recess 15 in a key groove shape is formed in three locations in
a circumferential direction on an outer circumferential sur-
face of the flange portion 14.
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[0084] The sheath unit 5 includes a sheath main body 16
formed in a cylindrical shape and a jaw 17 disposed at a distal
end of the sheath main body 16. As shown in FIG. 7, the
sheath main body 16 includes an external cylinder 18 whose
sectional shape is circular and which is made of metal, and an
internal cylinder 19 whose sectional shape is non-circular
such as a D shape and which is made of metal. A channel 22
through which a drive shaft 21 of the jaw 17 is inserted is
formed between the external cylinder 18 and the internal
cylinder 19.

[0085] As shown in FIG. 4A, an outer circumferential sur-
face side of the external cylinder 18 is covered with an insu-
lation tube 23. As shown in FIG. 4B, an insulation coating 24
is formed of an insulation material on an inner circumferen-
tial surface of the internal cylinder 19. Instead of the insula-
tion coating 24, an insulation tube may be provided to an inner
circumferential surface side of the internal cylinder 19. With
the insulation coating 24 of the internal cylinder 19, the probe
unit 3 and the sheath unit 5 are electrically insulated.

[0086] A proximal end portion of a tip cover 25 in a sub-
stantially cylindrical shape is fixed to a distal end portion of
the external cylinder 18. A pressing member 26 in a pipe
shape configured to press the probe unit 3 in such that the
probe unit 3 does not come into contact with the tip cover 25
is mounted to the inner circumferential surface side of the
proximal end portion of the tip cover 25. A channel 20
through which the probe unit 3 is inserted and whose sectional
shape is circular is formed to the inner side of the pressing
member 26.

[0087] As shown in FIG. 3A, a pair of left-and-right jaw
support portions 25a are provided to extend toward the distal
side in a distal end portion of the tip cover 25. As shown in
FIG. 6, metallic jaw main body 28 of the jaw 17 is rotatably
mounted on the jaw support portions 25a via two fulcrum pins
27. As shown in FIG. 3A, the jaw 17 is formed in a curved
shape of a substantial J shape corresponding to the probe
distal end 11a of the probe unit 3. The jaw 17 is face to the
probe distal end 11a of the probe unit 3 and is rotatably
supported around the two fulcrum pins 27 (see FIG. 6). The
jaw 17 is configured to be operated to perform an opening
action in which the jaw 17 is rotated in a direction away from
the probe distal end 11a of the probe unit 3 or a closing action
in which the jaw 17 is rotated in a direction toward the probe
distal end 11a of the probe unit 3. With the closing action of
the jaw 17, tissues are gripped between the jaw 17 and the
probe distal end 11a of the probe unit 3.

[0088] The jaw main body 28 includes a gripping member
29 formed of a resin material such as PTFE and a metallic
holding member 30 configured to hold the gripping member
29. The gripping member 29 is mounted on the holding mem-
ber 30 by a pin 31 in such that the holding member 30 is
rotatable by a specified angle (see FIG. 5). Further, as shown
in FIG. 4A, a distal end portion of the drive shaft 21 is
connected to a proximal end of the jaw main body 28 via a pin
28a. The drive shaft 21 passes through the tip cover 25 and, as
shown in FIG. 7, passes between the external cylinder 18 and
the internal cylinder 19 of the sheath main body 16 to extend
up to the proximal side of the sheath main body 16.

[0089] FIG. 8 is a diagram showing the proximal end por-
tion of the sheath main body 16. A removal mechanism 31
detachably attached to the handle unit 4 is provided in the
proximal end portion of the sheath main body 16. The
removal mechanism 31 includes a knob member 32 in a
cylindrical shape formed of a resin material and having a
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relatively large radius, a guide cylinder 33 which is a cylin-
drical member made of metal, and a connecting capsule 34 in
a cylindrical shape formed of a resin material.

[0090] The knob member 32 includes a first fixed portion
32ain aring shape provided in a distal end portion thereofand
a second fixed portion 325 in a cylindrical shape provided in
a proximal end portion thereof. The first fixed portion 32a is
fixed to the outer circumferential surface of the proximal end
portion of the sheath main body 16. The second fixed portion
325 of the knob member 32 includes a fixed portion 35 of the
guide cylinder 33 provided in a distal side site and a removal
section 36 of the handle unit 4 provided in a proximal side
site.

[0091] The guide cylinder 33 includes a tip flange portion
33a provided in a distal end portion thereof and having a
relatively large radius, and an outer circumferential flange
portion 335 provided ina proximal side site thereof. As shown
in FIG. 9A, the tip flange portion 33a of the guide cylinder 33
is fixed to the knob member 32 by two fixing screws 37 made
ofresin in a state that the tip flange portion 334 is inserted into
the knob member 32.

[0092] A connecting tube 38 made of metal is disposed to
the inner side of the guide cylinder 33. An inner circumfer-
ential surface of a distal end portion of the connecting tube 38
is fixed to the external cylinder 18 of the sheath main body 16
by laser welding. Further, the connecting tube 38 and the
guide cylinder 33 are fixed by a fixing screw 39 made of
metal. Accordingly, the guide cylinder 33, the fixing screw
39, the connecting tube 38, the external cylinder 18, the tip
cover 25, the fulcrum pin 27, and the jaw main body 28 are
electrically conducted to form a sheath-unit-side electric path
40 on which a high-frequency current is transmitted.

[0093] As shown in FIG. 9B, the removal section 36 of the
knob member 32 includes a guide groove 41 like an inclined
plane provided to be extended along the circumferential
direction, and an engaging recess 42 formed at one end of the
guide groove 41. The guide groove 41 includes a tapering
inclined plane whose outside diameter becomes smaller
toward the proximal side of the knob member 32. The engag-
ing recess 42 is formed of a recess having a radius smaller
than that of the inclined plane of the guide groove 41. An
engaging lever 43, described later, provided on the side of the
handle unit 4 is engaged with the engaging recess 42 in a
manner allowing disengagement. FIGS. 33 and 34 are dia-
grams showing a state in which the engaging lever 43 is
engaged with the engaging recess 42, and FIGS. 31 and 32 are
diagrams showing a disengaged state in which the engaging
lever 43 is extracted from the engaging recess 42.

[0094] The connecting capsule 34 is inserted into the guide
cylinder 33 slidably in the axial direction of the sheath main
body 16. The proximal end portion of the drive shaft 21 is
fixed to a distal end portion of the connecting capsule 34 via
a pin 21A (see FIG. 10). As shown in FIGS. 12 and 13, two
guide grooves 44 are provided in a proximal end portion of the
connecting capsule 34. An engaging pin 45, described later,
provided on the side of the handle unit 4 is engaged with the
guide groove 44 in a manner allowing disengagement. An
engaging groove 44q configured to restrict the movement of
the engaging pin 45 in the axis direction of the sheath main
body 16 is formed in a termination portion (proximal end
portion) of the guide groove 44.

[0095] As shown in FIG. 11, the outer circumferential
flange portion 335 includes a non-circular engaging portion
46. In the engaging portion 46, three flat portions 46a which
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is formed by notching an outer circumferential surface of the
outer circumferential flange portion 335, whose section is
circular, at a plurality of locations (three locations in the
present embodiment) in the circumferential direction are pro-
vided. A corner portion 465 having a diameter larger than that
of the flat portion 464 is formed in each of joint portions
between the three flat portions 46a. Accordingly, the engag-
ing portion 46 whose sectional shape is substantially triangu-
lar is formed in the outer circumferential flange portion 335.
The engaging portion 46 in a non-circular shape need not
necessarily be substantially triangular and may be, for
example, polygonal such as quadrangular or pentagonal and
various non-circular shapes can be considered.

[0096] The handle unit 4 includes a fixed handle 47, a
holding cylinder 48, a movable handle 49, a rotation opera-
tion knob 50, and a handle unit-side electric path 95 on which
a high-frequency current is transmitted. The holding cylinder
48 is disposed to an upper side of the fixed handle 47. A switch
holding section 51 is provided between the fixed handle 47
and the holding cylinder 48. As shown in FIG. 35, the switch
holding section 51 includes a switch mounting portion 52
fixed to a lower end portion of the holding cylinder 48 and a
cover member 53 fixed to an upper end portion of the fixed
handle 47. The switch mounting portion 52 includes a plural-
ity (two in the present embodiment) of hand switch buttons
(for example, an incision switch button 54 and a coagulation
switch button 55), which are push button switches. As shown
in FIG. 16, an incision switch 54a configured to be operated
by the incision switch button 54, a coagulation switch 55a
configured to be operated by the coagulation switch button
55, and a wiring circuit board 92 are incorporated into the
switch mounting portion 52. An incision wire 93a whose one
end is connected to the incision switch 54a, a coagulation
wire 935 whose one end is connected to the coagulation
switch 55a, and a ground wire 93¢ whose one end is con-
nected to a ground common terminal are connected to the
wiring circuit board 92. The three wires 93a to 93¢ are incor-
porated into the switch holding section 51 in a rolled form.
[0097] The movable handle 49 includes an arm portion 56
in an approximate U shape provided in an upper part thereof.
As shown in FIG. 20, the U-shaped arm portion 56 includes
two arms 56a, 56b. The movable handle 49 is assembled into
the holding cylinder 48 in a state that the holding cylinder 48
is inserted between the arms 56a, 565.

[0098] A fulcrum pin 57 and an action pin 58 are mounted
on each of the arm portions 564, 56b. A pin receiving hole
portion 59 and a window portion 60 are formed in each of both
side portions of the holding cylinder 48. The fulcrum pin 57 of
each of the arm portions 56a, 565 is inserted into the corre-
sponding pin receiving hole portion 59 of the holding cylinder
48. Accordingly, an upper end portion of the movable handle
49 is rotatably and pivotally supported by the holding cylin-
der 48 via the fulcrum pin 57.

[0099] A finger insertion portion 61 is provided on a lower
end portion of the fixed handle 47 and a finger insertion
portion 62 is provided on a lower end portion of the movable
handle 49. By rotating the movable handle 49 around the
fulcrum pin 57 in a state that fingers are inserted to the finger
touching portions 61, 62, an opening/closing operation of the
movable handle 49 is performed with respect to the fixed
handle 47.

[0100] Each of the action pins 58 of the movable handle 49
passes through the corresponding window portion 60 of the
holding cylinder 48 to be extended into the holding cylinder
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48. An operation force transmission mechanism 63 config-
ured to transmit an operation force of the movable handle 49
to the drive shaft 21 of the jaw 17 is provided inside the
holding cylinder 48.

[0101] As shown in FIG. 16, the operation force transmis-
sion mechanism 63 includes a metallic spring receiving mem-
ber 64 in a cylindrical shape and aresin slider member 65. The
spring receiving member 64 is arranged coaxially with a
center line of the holding cylinder 48 and provided to be
extended in an insertion direction of the probe unit 3.

[0102] A proximal end portion of the spring receiving
member 64 is connected to a contact unit 66 in a cylindrical
shape, described later, which is fixed to the proximal end
portion of the holding cylinder 48 in a state that the spring
receiving member is rotatable in a direction around the axis
and can advance and retreat in the insertion direction of the
probe unit 3. A pair of engaging pins 45, described above,
provided on the side of the handle unit 4 are provided in a
distal end portion of the spring receiving member 64 to
project toward an inner direction. When the handle unit 4 and
the sheath unit 5 are connected, each of the pair of engaging
pins 45 provided on the side of the handle unit 4 is engaged
with the corresponding engaging groove 44a provided in the
termination portion (proximal end portion) of the guide
groove 44 of the sheath unit 5 in a manner allowing to disen-
gage.

[0103] A coil spring 67, the slider member 65, a stopper 68,
and a spring receiver 69 are provided on the outer circumfer-
ential surface of the spring receiving member 64. A distal end
portion of the coil spring 67 is fixed to the spring receiver 69.
The stopper 68 is configured to control the movement posi-
tion of the slider member 65 toward the proximal side. The
coil spring 67 is mounted between the spring receiver 69 and
the slider member 65 with a specified mounting capacity.

[0104] Anengaging groove 65a in aring shape is formed on
an outer circumferential surface of the slider member 65
along the circumferential direction. As shown in FIG. 20, the
action pins 58 of the movable handle 49 are engaged with the
engaging groove 65a by being inserted thereinto. When the
movable handle 49 is gripped to operate to close the movable
handle 49 with respect to the fixed handle 47, the action pins
58 rotate around the fulcrum pin 57 in accordance with a
rotating operation of the movable handle 49. The slider mem-
ber 65 moves forward in the distal direction along the axial
direction in accordance with the rotating movement of the
action pins 58. In this case, the spring receiving member 64
linked to the slider member 65 via the coil spring 67 also
advances or retreats together with the slider member 65.
Accordingly, an operation force of the movable handle 49 is
transmitted to the connecting capsule 34 via the pair of engag-
ing pins 45 and the drive shaft 21 of the jaw 17 moves forward
in the distal direction. Then, the jaw main body 20 of the jaw
17 rotates around the fulcrum pins 27.

[0105] Further, when tissues are gripped between the grip-
ping member 29 of the jaw 17 and the probe distal end 11a of
the probe unit 3 by a closing operation of the movable handle
49 with respect to the fixed handle 47, the gripping member
29 rotates by a specified angle around the pin 31 as a fulcrum
by following a deformation of the probe distal end 1la.
Accordingly, a uniform force is applied over the entire length
of'the gripping member 29. By outputting ultrasonic waves in
this state, tissues such as blood vessels can be coagulated or
dissected (cut).
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[0106] A bearing 70 in a ring shape is formed in the distal
end portion of the holding cylinder 48. A metallic rotation
transmission member 71 in a cylindrical shape is connected to
the bearing 70 rotatably in the direction around the axis. The
rotation transmission member 71 includes a projection por-
tion 72 projecting to the distal side of the bearing 70 and a
large-diameter portion 73 extended from the bearing 70 to the
inner side of the holding cylinder 48.

[0107] The rotation operation knob 50 is fixed to the pro-
jection portion 72 by fitting from outside. The engaging lever
43 is disposed in a distal end portion of the rotation operation
knob 50. A central portion of the engaging lever 43 is rotat-
ably connected to the projection portion 72 viaapin 74. A root
portion of the engaging lever 43 is extended to the inner side
ofalever accommodation recess 75 formed on a distal surface
of the rotation operation knob 50.

[0108] An operation button 76 configured to operate the
engaging lever 43 in a disengagement direction is disposed on
an outer circumferential surface of the tip portion of the
rotation operation knob 50. An action pin 77 projecting down-
ward is provided on the operation button 76. The action pin 77
passes through wall hole of the rotation operation knob 50 to
be extended into the inner side of the lever accommodation
recess 75. The root portion of the engaging lever 43 is rotat-
ably connected to a lower end portion of the action pin 77 via
apin 78.

[0109] A safety ring 80 of the rotation operation knob 50 is
disposed in a tip portion of the projection portion 72. A male
screw portion 79 is formed in the tip portion of the projection
portion 72. A female screw portion 80a screwed into the male
screw portion 79 is formed on the inner circumferential sur-
face of the safety ring 80. The rotation operation knob 50 is
fixed to the rotation transmission member 71 by the female
screw portion 80a of the safety ring 80 being screwed into the
male screw portion 79 of the projection portion 72.

[0110] As shown in FIG. 19, four metallic positioning pins
81 are provided in the spring receiver 69 of the spring receiv-
ing member 64 to project outward in the radial direction. An
engaging hole portions 82 in a long hole shape is formed in
the large-diameter portion 73 of the rotation transmission
member 71, each pin 81 of the spring receiving member 64
being inserted the corresponding engaging hole portion. The
engaging hole portion 82 is provided to be extended in the
insertion direction of the probe unit 3. Accordingly, the pin 81
moves along the engaging hole portion 82 when the movable
handle 49 is operated. Accordingly, transmission of an
advancing/retreating action of the spring receiving member
64 to the rotation transmission member 71 is prevented.
[0111] In contrast, when the rotation operation knob 50 is
operated to rotate, the rotating action of the rotation transmis-
sion member 71 rotating together with the rotation operation
knob 50 is transmitted to a spring receiving member 64 side
via the pin 81. Accordingly, when the rotation operation knob
50 is operated to rotate, an assembly unit of the rotation
transmission member 71, the pin 81, the spring receiving
member 64, the slider member 65, and the coil spring 67
provided inside the holding cylinder 48 are driven to inte-
grally rotate in the direction around the axis.

[0112] Anengaging unit 94 engaged with the outer circum-
ferential flange portion 335 of the sheath unit 5 in a manner
allowing to disengage is provided in a substantially central
position in the axial direction of the inner circumferential
surface of the rotation transmission member 71. As shown in
FIGS. 17A and 17B, the engaging unit 94 includes an inser-
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tion hole portion 944 into which the outer circumferential
flange portion 335 is inserted when the sheath unit 5 and the
handle unit 4 are connected, and a conductive rubber ring
(energizing unit) 945 arranged inside the insertion hole por-
tion %4a.

[0113] A shape of an inner circumferential surface of the
conductive rubber ring 945 is formed to have substantially the
same shape as that of the engaging portion 46 of the outer
circumferential flange portion 334. That is, the conductive
rubber ring 944 is provided with three flat portions 9451
formed by notching a plurality of locations (three locations in
the present embodiment) in the circumferential direction in a
circular shape, and three corner portions 9452 each of which
is arranged in joint portions between the three flat portions
94b1 and which have a diameter larger than that of the flat
portions 9451. Accordingly, a sectional shape of the inner
circumferential surface of the conductive rubber ring 945 is
formed to have a substantially triangular shape. By adopting
the configuration as described above, as shown in FIG. 17A,
each of the three corner portions 464 of the outer circumfer-
ential flange portion 335 matches corresponding one of the
three corner portions 9452 of the conductive rubber ring 945
when the shape of the inner circumferential surface of the
conductive rubber ring 945 and the engaging portion 46 ofthe
outer circumferential flange portion 335 are arranged in cor-
responding positions. In this case, the conductive rubber ring
945 is held in a non-compressed state, which is a natural state.
In contrast, as shown in FIG. 17B, the conductive rubber ring
945 is switched to a pressured contact state, in which the
conductive rubber ring 946 is contacted by pressure with the
three corner portions 465 of the outer circumferential flange
portion 335, by relatively rotating between the handle unit 4
and the sheath unit 5 in the direction around the center axis of
the sheath unit 5. At this point, each of the three corner
portions 465 of the outer circumferential flange portion 335 is
contacted with corresponding one of the three flat portions
94b1 of the conductive rubber ring 945, and then the three
corner portions 465 are compressed.

[0114] In the present embodiment, when the sheath unit 5
and the handle unit 4 are connected, first an insertion opera-
tion (see FIGS. 31 and 32) to insert the outer circumferential
flange portion 335 of the sheath unit 5 straight into the con-
ductive rubber ring 944 is performed. At this point, as shown
in FIG. 17A, the conductive rubber ring 945 is held in a
non-compressed state, which is a natural state. The engaging
lever 43 on the side of the handle unit 4 is held in a state in
which the engaging lever 43 is put on the inclined plane of the
guide groove 41 of the knob member 32 of the sheath unit 5.
Then, the knob member 32 ofthe sheath unit 5is rotated in the
direction around the axis with respect to the handle unit 4.
Accordingly, as shown in FIGS. 33 and 34, the engaging lever
43 on the side of the handle unit 4 is engaged with the engag-
ing recess 42 provided at one end portion of the guide groove
41 by being inserted thereinto. At this point, as shown in FIG.
17B, the conductive rubber ring 945 is switched to a pressured
contact state in which the conductive rubber ring 945 is con-
tacted by pressure with the three corner portions 465 of the
outer circumferential flange portion 3354. Accordingly, the
sheath-unit-side electric path 40 (formed by the guide cylin-
der 33, the fixing screw 39, the connecting tube 38, the exter-
nal cylinder 18, the tip cover 25, the fulcrum pin 27, and the
jaw main body 28) and the handle unit-side electric path 95
(formed by an electric contact member 96, the spring receiv-
ing member 64, the positioning pin 81, and the rotation trans-
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mission member 71) are brought into conduction via the
conductive rubber ring 945. Accordingly, a second high-fre-
quency electric path 97 on which a high-frequency current is
transmitted is formed in a connected body of the sheath unit 5
and the handle unit 4.

[0115] As shown in FIG. 21, the handle unit 4 includes a
tubular member 98 formed of an insulating material to the
inner circumferential surface side of the spring receiving
member 64. The tubular member 98 is fixed to an inner
circumferential surface of the spring receiving member 64.
Accordingly, when the probe unit 3 and the handle unit 4 are
connected, the first high-frequency electric path 13 and the
second high-frequency electric path 97 are insulated by the
tubular member 98.

[0116] FIGS. 26 to 28 are diagrams showing a contact unit
66 ina cylindrical shape. The distal end portion of the vibrator
unit 2 is removably connected to the contact unit 66. The
contact unit 66 includes a resin electrode holding member 83
in a cylindrical shape. As shown in FIG. 28, the electrode
holding member 83 includes three first to third electrode
receiving portions 84, 85, 86 having different outside diam-
eters with respect to each other. The first electrode receiving
portion 84 provided on the most distal side has the smallest
diameter and the third electrode receiving portion 86 pro-
vided on the most proximal side has the largest diameter.
[0117] As shown in FIG. 23, the first electrode receiving
portion 84 includes one contact member fixing hole 84a and
two through holes 845, 84¢. Each of the two through holes
84b, 84c¢ is arranged in position where a center line of each of
through holes 845, 84c¢ is perpendicular to a center line of the
contact member fixing hole 84a.

[0118] Similarly, as shown in FIG. 24, the second electrode
receiving portion 85 includes one contact member fixing hole
85a and two through holes 855, 85¢. As shown in FIG. 25, the
third electrode receiving portion 86 includes one contact
member fixing hole 864 and two through holes 865, 86¢.
[0119] The contact member fixing hole 84a of the first
electrode receiving portion 84, the contact member fixing
hole 854 of the second electrode receiving portion 85, and the
contact member fixing hole 86a of the third electrode receiv-
ing portion 86 are arranged with shifted phases in the circum-
ferential direction of the electrode holding member 83 with
respect to each other.

[0120] FIGS. 29 and 30 show electrode members 87A,
87B, 87C assembled into the first to third electrode receiving
portions 84, 85, 86, respectively. The electrode members
87A,87B, 87C are formed to have the same shape. Here, only
the electrode member 87A assembled into the first electrode
receiving portion 84 is described and the same portions of the
electrode members 87B, 87C, which are assembled into the
second and third electrode receiving portions 85, 86, as those
of the electrode member 87A are denoted with the same
reference numerals to omit a description thereof.

[0121] Theelectrode member 87 A includes one linear fixed
portion 87a and two bent portions 875, 87¢. The one bent
portion 875 is arranged at one end of the linear fixed portion
87a and the other bent portion 87¢ is arranged at the other end
thereof. Accordingly, as shown in FIG. 29, the electrode
member 87A is formed by bending into a substantial U shape.
[0122] A hole 88 and an electric wire connection portion 89
in an L shape are provided in a central position of the fixed
portion 87a. A constricted portion 90 having a shape curved
inward toward a central position is formed in each of the two
bent portions 875, 87c.
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[0123] When the electrode member 87A is assembled into
the first electrode receiving portion 84, a fixing pin 91 is
inserted into the hole 88 of the fixing portion 87a of the
electrode member 87A and the contact member fixing hole
844 of the first electrode receiving portion 84. The electrode
member 87A is fixed to the first electrode receiving portion 84
by the fixing pin 91. At this point, the constricted portion 90
of the one bent portion 875 of the electrode member 87A is
inserted into the one through hole 856 and the constricted
portion 90 of the other bent portion 87¢ of the electrode
member 87A is inserted into the other through hole 85¢. This
also applies when the electrode member 87B is assembled
into the second electrode receiving portion 85 and when the
electrode member 87C is assembled into the third electrode
receiving portion 86.

[0124] As shown in FIG. 22, a large-diameter fixed flange
portion 834 is formed in a proximal end portion of the elec-
trode holding member 83 of the contact unit 66. An engaging
height 8354 is provided on an outer circumferential surface of
the fixed flange portion 83a to project at a plurality of loca-
tions (three locations in the present embodiment). On the
inner circumferential surface of the proximal end portion of
the holding cylinder 48, each engaging recess 48a is formed
in position corresponding to one of the three engaging heights
835 of the fixed flange portion 83a. When the electrode hold-
ing member 83 is assembled into the holding cylinder 48, the
electrode holding member 83 is engaged with and fixed to the
holding cylinder 48 by each of the three engaging heights 835
of the fixed flange portion 83a being inserted into the corre-
sponding engaging recess 48a of the holding cylinder 48.
Accordingly, the rotation of the electrode holding member 83
in the direction around the axis with respect to the holding
cylinder 48 is restricted.

[0125] As shown in FIGS. 16 and 22, the holding cylinder
48 includes a step portion 485 in contact with the fixed flange
portion 83a of the electrode holding member 83 formed
therein. The electrode holding member 83 is fixed to the
holding cylinder 48 by a fixing screw 48c¢ in a state that the
fixed flange portion 83a of the electrode holding member 83
is bumped against the step portion 48b. Accordingly, the
movement in the axial direction of the electrode holding
member 83 with respect to the holding cylinder 48 is
restricted.

[0126] An end of each of three electric wires 93a to 93¢
incorporated into the switch holding section 51 is connected
to corresponding one of the three electrode members 87A,
87B, 87C incorporated into the contact unit 66.

[0127] As shown in FIG. 42, an electric contact mounting
groove 98a in a depressed shape is formed on an outer cir-
cumferential surface of a proximal end portion of the tubular
member 98. As shown in FIG. 21, an electric contact member
96 in a substantial C shape formed of a metallic plate spring
is mounted in the electric contact mounting groove 98a. The
electric contact member 96 is connected to the outer circum-
ferential surface of the proximal end portion of the spring
receiving member 64.

[0128] The engaging heights 99 corresponding to the three
engaging recesses 15 (see FIG. 37) of the flange portion 14 of
the probe unit 3 are formed on the inner circumferential
surface of the tubular member 98. When the probe unit 3 and
the handle unit 4 are connected, each of the three engaging
heights 99 of the tubular member 98 is engaged with corre-
sponding one of the three engaging recesses 15 of the flange
portion 14 of the probe unit 3 in a manner allowing disen-
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gagement. Accordingly, the positions of the rotation direction
of the probe unit 3 and the tubular member 98 of the handle
unit 4 are restricted. Thus, when the rotation operation knob
50 is operated to rotate, a connected body of the probe unit 3
and the vibrator unit 2 is integrally driven to rotate together
with the assembled unit inside the holding cylinder 48.

[0129] The engaging portion between the flange portion 14
ofthe probe unit 3 and the tubular member 98 is not limited to
the above configuration. For example, the tubular member 98
may be formed to have a D-shaped sectional shape, and the
flange portion 14 of the probe unit 3 may be formed in a
D-shaped sectional shape corresponding to the tubular mem-
ber 98.

[0130] FIG. 40 is a diagram showing a connection state of
internal electric wiring in the one cable 9 provided at the
proximal end of the vibrator unit 2 and the vibrator unit 2. As
shown in FIG. 40, two wires 101, 102 used in the ultrasonic
vibrator, two wires 103, 104 used in high-frequency conduc-
tion, and three wires 105, 106, 107 connected to the wiring
circuit board 92 inside the switch holding section 51 are
incorporated into the one cable 9 provided at the proximal end
ofthe vibrator unit 2. Distal end portions of the two wires 101,
102 used in the ultrasonic vibrator are connected to the ultra-
sonic vibrator 6. A distal end portion of the one wire 103 used
in high-frequency conduction is connected to the ultrasonic
vibrator 6.

[0131] Fourfirstto fourth conductive plates 111 to 114 used
in electric connection are disposed at the proximal end of the
vibrator unit 2. A distal end portion of the other wire 104 used
in high-frequency conduction is connected to the first con-
ductive plate 111. The three wires 105, 106, 107 are con-
nected to the second to fourth conductive plates 112 to 114
respectively.

[0132] FIG. 41 is a diagram showing the internal configu-
ration of the distal end portion of the vibrator unit 2. A
connecting cylindrical portion 121 is formed in the distal end
portion of the vibrator cover 7. A C ring 122 such as a plate
spring formed by notching a part of a ring is mounted on an
outer circumferential surface of the connecting cylindrical
portion 121. First to third cylindrical portions 123 to 125 in
three stages having mutually different outside diameter
dimensions are provided on the inner side of the connecting
cylindrical portion 121 to project. The first cylindrical portion
123 has the smallest outside diameter and the longest projec-
tion length from a distal end of the connecting cylindrical
portion 121. The second cylindrical portion 124 has a larger
outside diameter than the first cylindrical portion 123 and a
shorter projection length from the distal end of the connecting
cylindrical portion 121 than the first cylindrical portion 123.
The third cylindrical portion 125 has the largest outside diam-
eter and a shorter projection length from the distal end of the
connecting cylindrical portion 121 than the second cylindri-
cal portion 124.

[0133] A first contact member 131 in a cylindrical shape is
mounted on an outer circumferential surface of the first cylin-
drical portion 123. Similarly, a second contact member 132 in
a cylindrical shape is mounted on an outer circumferential
surface of the second cylindrical portion 124 and a third
contact member 133 in a cylindrical shape is mounted on an
outer circumferential surface of the third cylindrical portion
125. The second conductive plate 112 is connected to the first
contact member 131, the third conductive plate 113 is con-
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nected to the second contact member 132, and the fourth
conductive plate 114 is connected to the third contact member
133.

[0134] A fourth contact member 134 in a cylindrical shape
is mounted on an inner circumferential surface of the first
cylindrical portion 123. The fourth contact member 134 is
connected to the first conductive plate 111.

[0135] When the handle unit 4 and the vibrator unit 2 are
connected, the contact unit 66 of the handle unit 4 and the
distal end portion of the vibrator unit 2 are connected. At this
point, the electrode member 87 A of the contact unit 66 and the
first contact member 131 of the vibrator unit 2 are connected.
At the same time, the electrode member 87B of the contact
unit 66 and the second contact member 132 of the vibrator
unit 2, the electrode member 87C of the contact unit 66 and
the third contact member 133 of the vibrator unit 2, and the
C-shaped electric contact member 96 of the tubular member
98 and the fourth contact member 134 of the vibrator unit 2
are connected, respectively.

[0136] Further, the handpiece 1 in the present embodiment
includes an output mode switching section (output mode
switching mechanism) 141 (see FIGS. 42, 43). The output
mode switching section 141 is a switching mechanism con-
figured to selectively switch the output mode of the surgical
apparatus between a bipolar mode in which the probe distal
end 11a and the jaw 17 are driven as high-frequency elec-
trodes and a probe single output mode in which energy is
output only from the probe distal end 11a.

[0137] Theoutput mode switching section 141 is composed
of'any movable member/movable members of operation force
transmission members that are driven to advance or retreat in
the axial direction of the probe 11 in accordance with an
operation of the movable handle 49 and transmit an operation
force of the movable handle 49 to the jaw 17. That is, the
output mode switching section 141 is composed of a part of
the slider member 65, the coil spring 67, the spring receiving
member 64, the tubular member 98, the connecting capsule
34 and the like. In the present embodiment, the output mode
switching section 141 constituted as described below is pro-
vided in a connection portion between the C-shaped electric
contact member 96 of the tubular member 98 of the handle
unit 4 and the fourth contact member 134 of the vibrator unit
2.

[0138] As shown in FIG. 42, a conductive portion 134a
whose metal material is exposed and an insulated portion
13454 obtained by an insulation coating on the surface of the
metal material are formed on a surface (inner circumferential
surface) of the fourth contact member 134. The insulated
portion 1345 is formed of, for example, a fluorine base coat-
ing, DLC coating or the like. The conductive portion 134a is
arranged on a distal end side site of the fourth contact member
134 and the insulated portion 1345 is arranged on a proximal
end side site of the conductive portion 134a. When the mov-
able handle 49 is operated, the tubular member 98 moves in
the axial direction of the probe 11. With the movement of the
tubular member 98, the contact part (one of the conductive
portion 134¢ and the insulated portion 1344 of the fourth
contact member 134) of the fourth contact member 134 in
contact with the C-shaped electric contact member 96 is
switched. In this case, the state in which the conductive por-
tion 134a of the fourth contact member 134 is in contact with
the C-shaped electric contact member 96 and the state in
which the insulated portion 1345 of the fourth contact mem-
ber 134 is in contact with the C-shaped electric contact mem-
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ber 96 are switched. Accordingly, a contact switching section
142 configured to perform an opening/closing operation of a
contact, which is configured to connect or cut off the conduc-
tion state of a high-frequency current to the jaw 17, is formed.
[0139] FIG. 42 is a diagram showing a moving state of the
output mode switching section 141 in a state that the jaw 17 is
open. That is, FIG. 42 is a diagram in which the movable
handle 49 is operated in a direction away from the fixed
handle 47 and the tubular member 98 moves to the proximal
end side. At this point, the C-shaped electric contact member
96 of the tubular member 98 is in contact with the insulated
portion 1345 of the fourth contact member 134 of the vibrator
unit 2. Thus, an electric connection between the C-shaped
electric contact member 96 of the tubular member 98 and the
fourth contact member 134 of the vibrator unit 2 is cut off.
Therefore, conduction of a high-frequency current to the jaw
17 is cut off. Consequently, the output mode switching sec-
tion 141 is switched to the probe single output mode. In probe
single output mode, ultrasonic waves only from the vibrator 6
are output to the probe 11.

[0140] FIG. 43 isadiagram showing the moving state of the
output mode switching section 141 in a state that the jaw 17 is
closed. That is, FIG. 43 is a diagram in which the movable
handle 49 is operated in a direction toward the fixed handle 47
and the tubular member 98 moves to the distal end side. At this
point, the C-shaped electric contact member 96 of the tubular
member 98 is in contact with the conductive portion 134a of
the fourth contact member 134 ofthe vibrator unit 2. Thus, the
C-shaped electric contact member 96 of the tubular member
98 and the fourth contact member 134 of the vibrator unit 2
are electrically connected and in conduction. Therefore, the
output mode switching section 141 is switched to the bipolar
mode. In the bipolar mode, a high-frequency current is sup-
plied to the jaw 17. In the handpiece 1 of the ultrasonic
treatment device, the probe 11 and the jaw 17 are driven as
high-frequency electrodes respectively. In this case, the probe
11 may be configured to output ultrasonic waves as energy at
the same time.

[0141] Next, functions of the present embodiment will be
described. As shown in FIG. 2, in the handpiece 1 of an
ultrasonic treatment device according to the first embodi-
ment, each of four units of the vibrator unit 2, the probe unit
3, the handle unit 4, and the sheath unit 5 can be removed.
When the handpiece 1 is used, the vibrator unit 2 and the
probe unit 3 are connected. Accordingly, the first high-fre-
quency electric path 13 on which a high-frequency current
can be transmitted is formed in a connected body of the
vibrator unit 2 and the probe unit 3 is formed.

[0142] Then, the handle unit 4 and the sheath unit 5 are
connected. When the handle unit 4 and the sheath unit 5 are
connected, the connecting capsule 34 is inserted into the
rotation transmission member 71 of the handle unit 4 in the
state that the knob member 32 of the sheath unit S is gripped.
As shown in FIGS. 31 and 32, when the sheath unit 5 and the
handle unit 4 are connected, the engaging lever 43 provided to
the side of the handle unit 4 is held in a state in which the
engaging lever 43 is put on the inclined plane of the guide
groove 41 of the knob member 32 of the sheath unit 5. At this
point, as shown in FIG. 17A, the shape of the inner circum-
ferential surface of the conductive rubber ring 945 and the
engaging portion 46 of the outer circumferential flange por-
tion 335 are held in corresponding positions, that is, in a state
in which each of the three corner portions 465 of the outer
circumferential flange portion 335 matches corresponding
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one of the three corner portions 9452 of the conductive rubber
ring 94b. Thus, the outer circumferential flange portion 335 of
the sheath unit 5 is inserted straight into the conductive rubber
ring 94b. As shown in FIG. 17A, the conductive rubber ring
94b is held in a non-compressed state position, which is a
natural state, during an insertion operation. At this point, the
sheath-unit-side electric path 40 and the handle unit-side
electric path 95 are not in conduction.

[0143] Then, after the insertion operation is completed, an
operation to rotate the knob member 32 of the sheath unit 5 in
the direction around the axis with respect to the handle unit 4
is performed. With the rotation operation, as shown in FIGS.
33 and 34, the engaging lever 43 provided to the side of the
handle unit 4 is engaged with the engaging recess 42 provided
atone end of the guide groove 41 by being inserted thereinto.
At this point, as shown in FIG. 17B, the conductive rubber
ring 945 is switched to a pressured contact state in which the
conductive rubber ring 945 contacted by pressure to the three
corner portions 465 of the outer circumferential flange por-
tion 33b. Accordingly, the sheath-unit-side electric path 40
and the handle unit-side electric path 95 are brought into
conduction via the conductive rubber ring 945. Therefore, the
second high-frequency electric path 97 on which a high-
frequency current can be transmitted is formed in a connected
body of the sheath unit 5 and the handle unit 4.

[0144] When the sheath unit 5 is operated to rotate in the
direction around the axis, at the same time, the pair of engag-
ing pins 45 provided to the side of the handle unit 4 are
engaged with the engaging groove 44a provided in the termi-
nation portion (proximal end portion) of the guide groove 44
of the sheath unit 5 in a manner allowing disengagement.
Accordingly, the spring receiving member 64 provided to the
side of the handle unit 4 and the connecting capsule 34 pro-
vided to the side of the sheath unit 5 are connected via the
engaging pin 45. Accordingly, the operation force, which act
to the side of the handle unit 4 when the movable handle 49 is
operated to close with respect to the fixed handle 47, is made
transmittable to the drive shaft 21 ofthe jaw 17 provided to the
side of the sheath unit 5. This state is the connected state of the
sheath unit 5 and the handle unit 4.

[0145] Then, the connected body of the sheath unit 5 and
the handle unit 4 and the connected body of the ultrasonic
vibrator 6 and the probe unit 3 are assembled to be combined.
For the assembly, the contact unit 66 of the handle unit 4 and
the distal end portion of the vibrator unit 2 are connected. At
this point, the electrode member 87A of the contact unit 66
and the first contact member 131 of the vibrator unit 2 are
connected. Atthe same time, the electrode member 87B ofthe
contact unit 66 and the second contact member 132 of the
vibrator unit 2, the electrode member 87C of the contact unit
66 and the third contact member 133 of'the vibrator unit 2, and
the C-shaped electric contact member 96 of the tubular mem-
ber 98 and the fourth contact member 134 of the vibrator unit
2 are connected. Accordingly, the second high-frequency
electric path 97 of the connected body of the sheath unit 5 and
the handle unit 4 is connected to the wire 104 used in high-
frequency conduction and provided inside the cable 9. Fur-
ther, the three wires 105, 106, 107 inside the cable 9 are
connected to the wiring circuit board 92 inside the switch
holding section 51. This state is a termination state of assem-
bly of the handpiece 1.

[0146] When the handpiece 1 is used, the drive shaft 21 is
moved in the axial direction in accordance with the operation
of the movable handle 4 by performing an opening/closing
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operation of the movable handle 49 with respect to the fixed
handle 47. The jaw 17 is driven to open/close with respect to
the probe distal end 11a of the probe unit 3 by being linked to
the advancing/retreating movement of the drive shaft 21 in the
axial direction.

[0147] Ifthe movable handle 49 is operated in the direction
away from the fixed handle 47 (opening operation), the drive
shaft 21 is towed to the proximal end side in accordance with
the operation of the movable handle 49. Thus, the jaw 17 is
operated to open. At this point, the output mode switching
section 141 is switched to the probe single output mode
shown in FIG. 42. In this state, the C-shaped electric contact
member 96 of the tubular member 98 is in contact with the
insulated portion 1345 of the fourth contact member 134 of
the vibrator unit 2 and thus, an electric connection between
the C-shaped electric contact member 96 of the tubular mem-
ber 98 and the fourth contact member 134 of the vibrator unit
2 is cut off. Accordingly, conduction of a high-frequency
current to the jaw 17 is cut off in the probe single output mode
and thus, ultrasonic waves only from the vibrator 6 are output
to the probe 11. Therefore, as shown in FIG. 45, a patient P is
treated with ultrasonic vibrations only output from the probe
distal end 11a in the probe single output mode. In this state,
for example, treatment such as a puncture is possible by using
cavitation of the probe 11.

[0148] Ifthe movable handle 49 is operated in the direction
toward the fixed handle 47 (closing operation), the drive shaft
21 is pushed to the distal end side in accordance with the
operation of the movable handle 49, and then the jaw 17 is
moved in the closing direction. Thus, it becomes possible to
grip tissues between the probe distal end 11a and the jaw 17.
At this point, the output mode switching section 141 is
switched to the bipolar mode shown in FIG. 43. In this state,
the C-shaped electric contact member 96 of the tubular mem-
ber 98 is in contact with the conductive portion 134a of the
fourth contact member 134 of the vibrator unit 2 and thus, the
C-shaped electric contact member 96 of the tubular member
98 and the fourth contact member 134 of the vibrator unit 2
are electrically connected and in conduction. Accordingly, a
high-frequency current is supplied to the jaw 17 in the bipolar
mode. In this state, the handpiece 1 of the ultrasonic treatment
device is driven in bipolar mode in which each of the probe 11
and the jaw 17 becomes a high-frequency electrode. At this
point, strong coagulation and quick incision of tissues, pro-
vided between the probe distal end 11a and jaw 17, become
possible by simultaneously outputting ultrasonic waves as
energy from the probe 11.

[0149] Therefore, the following effects are gained from the
above configuration. That is, the handpiece 1 of an ultrasonic
treatment device in the present embodiment is provided with
the output mode switching section 141 and thus, the output of
a surgical apparatus can selectively be switched between the
bipolar mode in which the probe distal end 11a and the jaw 17
are driven as high-frequency electrodes and the probe single
output mode in which energy is output only from the probe
distal end 11a in accordance with the operation of the mov-
able handle 49. If the movable handle 49 is operated in the
direction away from the fixed handle 47 (opening operation),
the output mode switching section 141 is switched to the
probe single output mode shown in FIG. 42. In the present
embodiment, conduction of a high-frequency current to the
jaw 17 is cut off in this state and thus, ultrasonic waves only
from the vibrator 6 are output to the probe 11. Therefore, as
shown in FIG. 45, the patient P is treated with ultrasonic
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vibrations only output from the probe distal end 11a in the
probe single output mode. In this state, for example, treatment
such as a puncture is possible by using cavitation of the probe
11.

[0150] Further, if the movable handle 49 is operated in the
direction toward the fixed handle 47 (closing operation), the
output mode switching section 141 is switched to the bipolar
mode shown in FIG. 43. In the bipolar mode, a high-fre-
quency current is supplied to the jaw 17. In this state, each of
the probe 11 and the jaw 17 of the handpiece 1 of the ultra-
sonic treatment device is driven as a high-frequency elec-
trode. At this point, strong coagulation and quick incision of
tissues, provided between the probe distal end 11a and jaw
17, become possible by simultaneously outputting ultrasonic
waves as energy from the probe 11.

[0151] Therefore, according to the handpiece 1 of an ultra-
sonic treatment device in the present embodiment, the bipolar
mode and the probe single output mode can selectively be
switched easily by operating the movable handle 49 in accor-
dance with an appropriate situation used in treatment even if
only one unit of the handpiece 1 is used in treatment. Conse-
quently, troublesome operations such as an operation to con-
tinue work by interchanging a monopolar treatment apparatus
and a bipolar treatment apparatus become unnecessary.
Accordingly, compared with a case when work is continued
by interchanging a monopolar treatment apparatus and a
bipolar treatment apparatus, operability of operation by the
user is improved and the treatment time of the whole surgery
can be reduced.

[0152] FIGS. 46 to 48 are diagrams showing the second
embodiment of the present embodiment. FIG. 46 is a longi-
tudinal sectional view showing an internal configuration of a
handpiece 1 of an ultrasonic treatment device in the present
embodiment. In the present embodiment, an output mode
switching section 151 constituted differently from the hand-
piece 1 in the first embodiment (see FIGS. 1 to 45) is pro-
vided. The configuration other than this changed portion
(mode switching section 151) is substantially the same as that
of'the first embodiment (see FIGS. 1 to 45). Thus, in FIGS. 46
to 48, the same reference numerals are attached to the same
portions as those in the first embodiment and a description
thereof is omitted.

[0153] As shown in FIGS. 47 and 48, the output mode
switching section 151 in the present embodiment is provided
between the spring receiving member 64 provided to the side
of the handle unit 4 and the outer circumferential flange
portion 335 of the guide cylinder 33 of the sheath unit 5. A
contact member 152 of a metal plate extended toward the
distal end side is mounted on the distal end portion of the
spring receiving member 64 via the engaging pin 45. When
the movable handle 49 is operated, the contact member 152
comes into contact with the outer circumferential flange por-
tion 3354 of the guide cylinder 33 of the sheath main body 16
in a manner allowing contact and separation.

[0154] When the movable handle 49 is operated, the spring
receiving member 64 moves in the axial direction of the probe
11. The action of the spring receiving member 64 causes
switching to one of the state in which the contact member 152
of the spring receiving member 64 and the outer circumfer-
ential flange portion 335 of the guide cylinder 33 are in
contact as shown in FIG. 48 and the state in which the contact
member 152 of the spring receiving member 64 and the outer
circumferential flange portion 335 of the guide cylinder 33
are not in contact as shown in FIG. 47. That is, the contact
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member 152 forms a contact switching section 153 which is
configured to perform an opening/closing operation of the
contact to connect or cut off the conduction state of a high-
frequency current to the jaw 17 in accordance with the action
of'the spring receiving member 64 in response to an operation
of the movable handle 49. In the present embodiment, the
rotation transmission member 71 provided in the distal end
portion of the holding cylinder 48 is formed of an insulating
resin material.

[0155] FIG. 47 is adiagram showing the moving state of the
output mode switching section 151 in a state that the jaw 17 is
opened. That is, FIG. 47 is a diagram in which the movable
handle 49 is operated in the direction away from the fixed
handle 47 and the spring receiving member 64 moves to the
proximal end side. At this point, the contact member 152 of
the spring receiving member 64 is apart from the outer cir-
cumferential flange portion 3356 of the guide cylinder 33.
Thus, an electric connection between the contact member 152
of the spring receiving member 64 and the outer circumfer-
ential flange portion 335 of the guide cylinder 33 is cut off. In
this state, conduction of a high-frequency current to the jaw
17 is cut off. Thus, the output mode switching section 151 is
switched to the probe single output mode. In the probe single
output mode, ultrasonic waves only from the vibrator 6 are
output to the probe 11.

[0156] FIG. 48isadiagram showing the moving state of the
output mode switching section 151 in a state that the jaw 17 is
closed. That is, FIG. 48 is a diagram in which the movable
handle 49 is operated in the direction toward the fixed handle
47 and the spring receiving member 64 moves to the distal end
side. At this point, the contact member 152 of the spring
receiving member 64 is in contact with the outer circumfer-
ential flange portion 335 of the guide cylinder 33. Thus, the
contact member 152 of the spring receiving member 64 and
the outer circumferential flange portion 335 of the guide
cylinder 33 are electrically connected and in conduction. In
this state, the output mode switching section 151 is switched
to the bipolar mode. In the bipolar mode, a high-frequency
current is supplied to the jaw 17. In this state, each of the
probe 11 and the jaw 17 of the handpiece 1 of the ultrasonic
treatment device is driven as a high-frequency electrode. In
this case, ultrasonic waves may be output as energy from the
probe 11 at the same time.

[0157] Therefore, the following effects are gained from the
above configuration. That is, the handpiece 1 of an ultrasonic
treatment device in the present embodiment is provided with
the output mode switching section 151 and thus, the output of
a surgical apparatus can be selectively switched between the
bipolar mode in which the probe distal end 11a and the jaw 17
are driven as high-frequency electrodes and the probe single
output mode in which energy is output only from the probe
distal end 11a in accordance with the operation of the mov-
able handle 49. If the movable handle 49 is operated in a
direction away from the fixed handle 47 (opening operation),
the output mode switching section 151 is switched to the
probe single output mode shown in FIG. 47. In the present
embodiment, conduction of a high-frequency current to the
jaw 17 is cut off in this state and thus, ultrasonic waves only
from the vibrator 6 are output to the probe 11. Therefore, as
shown in FIG. 45, the patient P is treated with ultrasonic
vibrations only output from the probe distal end 11a in probe
single output mode. In this state, for example, treatment such
as a puncture is possible by using cavitation of the probe 11.
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[0158] Further, if the movable handle 49 is operated in a
direction toward the fixed handle 47 (closing operation), the
output mode switching section 151 is switched to the bipolar
mode shown in FIG. 48. In bipolar mode, a high-frequency
current is supplied to the jaw 17. In this state, each of the
probe 11 and the jaw 17 of the handpiece 1 of the ultrasonic
treatment device is driven as a high-frequency electrode. At
this point, strong coagulation and quick incision of tissues,
provided between the probe tip 11a and jaw 17, become
possible by simultaneously outputting ultrasonic waves as
energy from the probe 11.

[0159] Therefore, according to the handpiece 1 of an ultra-
sonic treatment device in the present embodiment, the bipolar
mode and the probe single output mode can be selectively
switched easily by operating the movable handle 49 in accor-
dance with the appropriate situation used in treatment even if
only one unit of the handpiece 1 is used in treatment. Conse-
quently, troublesome operations such as an operation to con-
tinue work by interchanging a monopolar treatment apparatus
and a bipolar treatment apparatus become unnecessary.
Accordingly, also in the present embodiment like in the first
embodiment, compared with a case when work is continued
by interchanging a monopolar treatment apparatus and a
bipolar treatment apparatus, operability of operation by the
user is improved and the treatment time of the whole surgery
can be reduced.

[0160] FIGS. 49 to 51 are diagrams showing the third
embodiment of the present embodiment. FIG. 49 is a longi-
tudinal sectional view showing an internal configuration of a
handpiece 1 of an ultrasonic treatment apparatus in the
present embodiment. In the present embodiment, an output
mode switching section 161 constituted differently from the
handpiece 1 in the first embodiment (see FIGS. 1 to 45) is
provided. The configuration other than this changed portion
(mode switching section 161) is substantially the same as that
of'the first embodiment (see FIGS. 1 to 45). Thus, in FIGS. 49
to 51, the same reference numerals are attached to the same
portions as those in the first embodiment and a description
thereof is omitted.

[0161] As shown in FIGS. 50 and 51, the output mode
switching section 161 in the present embodiment includes a
contact switching section 171 which is mounted inside a wall
portion 162 provided on a rear surface side (proximal end side
surface) of the switch holding section 51 of the handle unit 4,
and a contact operation section 172 configured to operate the
contact switching section 171.

[0162] The contact switching section 171 includes a
switching member 173 installed on a midway of the conduc-
tion path of a high-frequency current to the jaw 17. The
switching member 173 includes a fixed contact member 174
and a movable contact member 175 capable of coming into
contact with and separating from the fixed contact member
174. One end of the movable contact member 175 is fixed to
an inner surface of the wall portion 162 provided on the rear
surface side of the switch holding unit 51. The other end of the
movable contact member 175 is held in a position apart from
the fixed contact member 174.

[0163] An opening 162a is formed in a position corre-
sponding to the other end of the movable contact member 175
in the wall portion 162 provided on the rear surface side of the
switch holding section 51. An elastic deformation portion 164
such as an elastically deformable rubber plate is provided in
the opening 162a. A pressing pin 165 projects from the elastic
deformation portion 164.
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[0164] The movable handle 49 includes a pressing portion
163 which is configured to press the pressing pin 165 of the
elastic deformation portion 164 of the switch holding section
51 and which is provided in a connecting portion between the
two arms 56a, 5656. When the movable handle 49 is operated
to close, the other end of the movable contact member 175 is
pressed in a direction to contact by pressure the fixed contact
member 174 by the pressing pin 165 being pressed by the
pressing portion 163 of the movable handle 49. Accordingly,
the switching member 173 of the contact switching section
171 is actuated to perform an opening/closing operation of
the contact which is configured to connect or cut off the
conduction state of a high-frequency current to the jaw 17.
[0165] When the movable handle 49 is operated, the press-
ing portion 163 of the movable handle 49 moves in a direction
toward or away from the pressing pin 165. The action of the
pressing portion 163 causes switching to one of the state in
which the pressing portion 163 presses the pressing pin 165 to
press the other end of the movable contact member 175 in a
direction to contact by pressure the fixed contact member 174
as shown in FIG. 51 and the non-contact state in which the
pressing portion 163 moves away from the pressing pin 165 to
move the other end of the movable contact member 175 away
from the fixed contact member 174 as shown in FIG. 50.
[0166] FIG.50isadiagram showing the moving state of the
output mode switching section 161 in a state that the jaw 17 is
opened. That is, FIG. 50 is a diagram showing a non-contact
state in which the movable handle 49 is operated in a direction
away from the fixed handle 47 and the pressing portion 163 of
the movable handle 49 moves away from the pressing pin 165
to separate the other end of the movable contact member 175
from the fixed contact member 174. At this point, the switch-
ing member 173 is held in the open state and thus, conduction
of'a high-frequency current to the jaw 17 is cut off. Therefore,
the output mode switching section 161 is switched to the
probe single output mode. In the probe single output mode,
ultrasonic waves only from the vibrator 6 are output to the
probe 11.

[0167] FIG.51isadiagram showing the moving state of the
output mode switching section 161 in a state that the jaw 17 is
closed. That is, FIG. 51 is a diagram showing a state in which
the movable handle 49 is operated in a direction toward the
fixed handle 47 and the other end of the movable contact
member 175 is pressed in a direction to contact by pressure
the fixed contact member 174 by the pressing pin 165 being
pressed by the pressing portion 163 of the movable handle 49.
At this point, the switching member 173 is operated to close
and a conduction path of a high-frequency current to the jaw
17 is in conduction. In this state, the output mode switching
section 161 is switched to the bipolar mode. In bipolar mode,
a high-frequency current is supplied to the jaw 17. In this
state, each of the probe 11 and the jaw 17 of the handpiece 1
of the ultrasonic treatment device is driven as a high-fre-
quency electrode. In this case, the probe 11 may be configured
to output ultrasonic waves as energy at the same time.
[0168] Therefore, the following effects are gained from the
above configuration. That is, the handpiece 1 of an ultrasonic
treatment device in the present embodiment is provided with
the output mode switching section 161 and thus, the output of
a surgical apparatus is selectively switched between the bipo-
lar mode in which the probe tip 11a and the jaw 17 are driven
as high-frequency electrodes and the probe single output
mode in which energy is output only from the probe tip 11a in
accordance with the operation of the movable handle 49. If
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the movable handle 49 is operated in a direction away from
the fixed handle 47 (opening operation), the output mode
switching section 161 is switched to the probe single output
mode shown in FIG. 50. In the present embodiment, conduc-
tion of a high-frequency current to the jaw 17 is cut off in the
probe single output mode and thus, and ultrasonic waves only
from the vibrator 6 are output to the probe 11. Therefore, as
shown in FIG. 45, the patient P is treated with ultrasonic
vibrations only output from the probe distal end 11a in the
probe single output mode. In this state, for example, treatment
such as a puncture is possible by using cavitation of the probe
11.

[0169] Further, if the movable handle 49 is operated in a
direction toward the fixed handle 47 (closing operation), the
output mode switching section 161 is switched to the bipolar
mode shown in FIG. 51. In the bipolar mode, a high-fre-
quency current is supplied to the jaw 17. In this state, each of
the probe 11 and the jaw 17 of the handpiece 1 of the ultra-
sonic treatment device is driven as a high-frequency elec-
trode. At this point, strong coagulation and quick incision of
tissues, provided between the probe distal end 11a and jaw
17, become possible by simultaneously outputting ultrasonic
waves as energy from the probe 11.

[0170] Therefore, according to the handpiece 1 of an ultra-
sonic treatment device in the present embodiment, the bipolar
mode and the probe single output mode can be selectively
switched easily by operating the movable handle 49 to per-
form an appropriate treatment. Consequently, troublesome
operations such as an operation to continue work by inter-
changing a monopolar treatment apparatus and a bipolar
treatment apparatus become unnecessary. Accordingly, also
in the present embodiment like in the first embodiment, com-
pared with a case when work is continued by interchanging a
monopolar treatment apparatus and a bipolar treatment appa-
ratus, operability of operation by the user is improved and the
treatment time of the whole surgery can be reduced.

[0171] FIG. 52 is a diagram showing the fourth embodi-
ment of the present invention. FIG. 52 is a block diagram
schematically showing an electric circuit of a whole system of
an ultrasonic treatment device according to the present
embodiment. In the present embodiment, a surgical apparatus
181 constituted differently from the system of an ultrasonic
treatment device in the first embodiment (see FIGS. 1 to 45)
is provided. The configuration other than this changed portion
(surgical apparatus 181) is substantially the same as that of
the first embodiment (see FIGS. 1to 45). Thus, in FIG. 52, the
same reference numerals are attached to the same portions as
those in the first embodiment and a description thereof is
omitted.

[0172] The surgical apparatus 181 in the present embodi-
ment is a system using the handpiece 1 of an ultrasonic
treatment device in the first embodiment (see FIGS. 1 to 45)
as a high-frequency treatment apparatus. The handpiece 1 in
the present embodiment is connected to a high-frequency
power supply main body 182. A P plate 183, which is a
counter electrode plate used in a monopolar treatment appa-
ratus, is connected to the high-frequency power supply main
body 182. The P plate 183 is set above a bed used in treatment
on which the patient P is placed. When the probe distal end
11a of the probe 11 of the handpiece 1 is used as a monopolar
treatment apparatus, the handpiece 1 is used by sandwiching
the patient P between the probe distal end 11a of the probe 11
and the P plate 183.



US 2012/0010540 Al

[0173] Inasystem accordingto the present embodiment, an
output mode switching section 184, which is a switch con-
figured to switch the output of the surgical apparatus between
the bipolar mode and probe single output mode, is provided.
The output mode switching section 184 switches the output of
the surgical apparatus to the bipolar mode when tissues pro-
vided between the probe distal end 11a and the jaw 17 are
griped by operating the movable handle 49 and the jaw 17 is
practically closed with respect to the probe distal end 11a. In
bipolar mode, a high-frequency current is passed to each of
the probe distal end 11a and the jaw 17. In this state, each of
the probe 11 and the jaw 17 in the handpiece 1 of the surgical
apparatus is driven as a high-frequency electrode. Accord-
ingly, tissues can be gripped between the probe distal end 11a
and the jaw 17 in strong coagulation treatment.

[0174] When the jaw 17 is not practically closed with
respect to the probe tip 11a (open state of the jaw 17), the
output mode switching section 184 switches the output of the
surgical apparatus to the probe single output mode. In a sys-
tem according to the present embodiment, a high-frequency
current only is output as energy from the probe distal end 11a
ofthe probe 11 in the probe single output mode. In this state,
the handpiece 1 is used as a monopolar treatment apparatus.
Then, the handpiece 1 is used in a state that the patient P is
sandwiched between the probe distal end 11a of the probe 11
and the P plate 183 in monopolar treatment. Accordingly,
quick incisions can be made without sandwiching tissues by
the probe distal end 11a.

[0175] FIG. 53 is a diagram showing the fifth embodiment
ofthe present invention. FIG. 53 is a block diagram schemati-
cally showing an electric circuit of a whole system of an
ultrasonic treatment device according to the present embodi-
ment. In the present embodiment, a surgical apparatus 191
constituted differently from the system of an ultrasonic treat-
ment device in the first embodiment (see FIGS. 1 to 45) is
provided. The configuration other than this changed portion
(surgical apparatus 191) is substantially the same as that of
the first embodiment (see FIGS. 1 to 45). Thus, in FIG. 53, the
same reference numerals are attached to the same portions as
those in the first embodiment and a description thereof is
omitted.

[0176] The surgical apparatus 191 in the present embodi-
ment is a system using the handpiece 1 of an ultrasonic
treatment device in the first embodiment (see FIGS. 1 to 45)
as a combined treatment apparatus combining high frequen-
cies and ultrasonic waves. The handpiece 1 in the present
embodiment is connected to a high-frequency power supply
main body 192 and an ultrasonic power supply main body
193. A P plate 194, which is a counter electrode plate in a
monopolar treatment apparatus, is connected to the high-
frequency power supply main body 192. The P plate 194 is set
above a bed used in treatment on which the patient Pis placed.
When the probe distal end 11a of the probe 11 of the hand-
piece 1 is used as a monopolar treatment apparatus, the hand-
piece 1 is used by sandwiching the patient P between the
probe distal end 11a of the probe 11 and the P plate 194.

[0177] Inasystem accordingto the present embodiment, an
output mode switching section 195, which is a switch con-
figured to switch the output of the surgical apparatus between
two modes (a first mode and a second mode), is provided. The
output mode switching section 195 switches the output of the
surgical apparatus to the first mode when the tissues between
the probe distal end 11a and the jaw 17 are griped by operat-
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ing the movable handle 49 and the jaw 17 is practically closed
with respect to the probe distal end 11a.

[0178] The first mode is a mode in which a high-frequency
treatment apparatus of the surgical apparatus is driven in the
bipolar mode and at the same time, the ultrasonic vibrator 6 is
driven. In the first mode, a high-frequency current is passed to
the probe distal end 11a and the jaw 17. At the same time,
ultrasonic vibrations are transmitted to the probe distal end
11a. In this state, each of the probe 11 and the jaw 17 in the
handpiece 1 of the surgical apparatus is driven as a high-
frequency electrode. Accordingly, tissues can be gripped
between the probe distal end 11a and the jaw 17 in strong
coagulation treatment and quick incisions.

[0179] When the jaw 17 is not practically closed with
respect to the probe distal end 11a (open state of the jaw 17),
the output mode switching section 195 switches the output to
the second mode.

[0180] Inthe second mode, the output of the surgical appa-
ratus is switched to the probe single output mode. In a system
according to the present embodiment, ultrasonic vibrations
are transmitted as energy from the probe distal end 11a of the
probe 11 and also a high-frequency current is output in the
probe single output mode. In this state, the handpiece 1 is used
as a monopolar treatment apparatus. Then, the handpiece 1 is
used in the state that the patient P is sandwiched between the
probe distal end 11a of the probe 11 and the P plate 194 in
monopolar treatment. In this case, ultrasonic vibrations are
transmitted as energy from the probe distal end 11a of the
probe 11 at the same time. Accordingly, quick incisions can
be made without sandwiching tissues by the probe tip 11a. In
this case, an incision without sticking of tissues to the probe
distal end 11a and a puncture of tissues become possible.

[0181] FIG. 54 is a diagram showing the sixth embodiment
of'the present invention. FIG. 54 is a block diagram schemati-
cally showing an electric circuit of a whole system of an
ultrasonic treatment device according to the present embodi-
ment. In the present embodiment, a surgical apparatus 201
constituted differently from the system of an ultrasonic treat-
ment device in the first embodiment (see FIGS. 1 to 45) is
provided. The configuration other than this changed portion
(surgical apparatus 201) is substantially the same as that of
the firstembodiment (see FIGS. 1to 45). Thus, in FIG. 54, the
same reference numerals are attached to the same portions as
those in the first embodiment and a description thereof is
omitted.

[0182] The surgical apparatus 201 in the present embodi-
ment is a system using the handpiece 1 of an ultrasonic
treatment device in the first embodiment (see FIGS. 1 to 45)
as a high-frequency treatment apparatus. The handpiece 1 in
the present embodiment is connected to a high-frequency
power supply main body 202. A P plate 203, which is a
counter electrode plate in a monopolar treatment apparatus, is
connected to the high-frequency power supply main body
202. When the probe distal end 11a of the probe 11 of the
handpiece 1 is used as a monopolar treatment apparatus, the P
plate 203 is set in a state that the patient P is sandwiched
between the probe distal end 11a of the probe 11 and the P
plate 203.

[0183] Inasystem according to the present embodiment, an
output mode switching section 204, which is a switch con-
figured to switch the output of the surgical apparatus between
the bipolar mode and probe single output mode, is provided.
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Further, an on/off switch 205 is connected between the output
mode switching section 204 and the high-frequency power
supply main body 202.

[0184] Theoutput mode switching section 204 switches the
output of the surgical apparatus to the bipolar mode when the
tissues between the probe distal end 11a and the jaw 17 are
griped by operating the movable handle 49 and the jaw 17 is
practically closed with respect to the probe distal end 11a. In
bipolar mode, the electric circuit is switched to the terminal a
side. Thus, a high-frequency current is passed to the probe
distal end 11a and the jaw 17. In this state, each of the probe
11 and the jaw 17 in the handpiece 1 of the surgical apparatus
is driven as a high-frequency electrode. Accordingly, tissues
can be gripped between the probe distal end 114 and the jaw
17 in strong coagulation treatment. During the above opera-
tion, the conduction of a high-frequency current can be cut off
by operating the on/off switch 205.

[0185] When the jaw 17 is not practically closed with
respect to the probe distal end 11a (open state of the jaw 17),
the output mode switching section 204 switches the output of
the surgical apparatus to the probe single output mode. In a
system according to the present embodiment, only a high-
frequency current is output as energy from the probe distal
end 11a of the probe 11 in the probe single output mode. In
this state, the electric circuit is switched to the terminal b side.
Thus, the handpiece 1 is used as a monopolar treatment appa-
ratus. Then, the handpiece 1 is used in a state that the patient
P is sandwiched between the probe distal end 11a of the probe
11 and the P plate 203 in monopolar treatment. Accordingly,
quick incisions can be made without sandwiching tissues by
the probe distal end 11a. During the above operation, the
conduction of a high-frequency current can be cut off by
operating the on/oft switch 205.

[0186] FIG. 55 is a diagram showing the seventh embodi-
ment of the present invention. FIG. 55 is a block diagram
schematically showing an electric circuit of'a whole system of
an ultrasonic treatment device according to the present
embodiment. In the present embodiment, a surgical apparatus
211 constituted differently from the system of an ultrasonic
treatment device in the first embodiment (see FIGS. 1 to 45)
is provided. The configuration other than this changed portion
(surgical apparatus 211) is substantially the same as that of
the first embodiment (see FIGS. 1 to 45). Thus, in FIG. 55, the
same reference numerals are attached to the same portions as
those in the first embodiment and a description thereof is
omitted.

[0187] The surgical apparatus 211 in the present embodi-
ment is a system using the handpiece 1 of an ultrasonic
treatment device in the first embodiment (see FIGS. 1 to 45)
as a combined treatment apparatus combining high frequen-
cies and ultrasonic waves. The handpiece 1 in the present
embodiment is connected to a high-frequency power supply
main body 212 and an ultrasonic power supply main body
213. A first electric path 214 connected to the jaw 17 and a
second electric path 215 connected to the probe distal end 11a
are connected to the high-frequency power supply main body
212. Further, the ultrasonic vibrator 6 of the handpiece 1 is
connected to the ultrasonic power supply main body 213.
[0188] In a system according to the present embodiment,
the high-frequency power supply main body 212 and the
ultrasonic power supply main body 213 are connected to a
control unit 216. An output mode switching section 217,
which is a switch configured to switch the output of the
surgical apparatus between two modes (a first mode and a
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second mode), is connected to the control unit 216. Further,
an on/off switch 218 is connected between the output mode
switching section 217 and the control unit 216.

[0189] Theoutput mode switching section 217 switches the
output of the surgical apparatus to the first mode when the
tissues provided between the probe distal end 114 and the jaw
17 by operating the movable handle 49 and the jaw 17 is
practically closed with respect to the probe distal end 11a.

[0190] The first mode is a mode in which a high-frequency
treatment apparatus of the surgical apparatus is driven in the
bipolar mode and at the same time, the ultrasonic vibrator 6 is
driven. In the first mode, the electric circuit is switched to the
terminal a side. Thus, a high-frequency current is passed to
the probe distal end 11a and the jaw 17. At the same time,
ultrasonic vibrations are transmitted to the probe distal end
11a. In this state, each of the probe 11 and the jaw 17 in the
handpiece 1 of the surgical apparatus is driven as a high-
frequency electrode. Accordingly, tissues can be gripped
between the probe distal end 11a and the jaw 17 in strong
coagulation treatment and quick incisions. During the above
operation, the conduction can be cut off by operating the
on/off switch 218.

[0191] When the jaw 17 is not practically closed with
respect to the probe distal end 11a (open state of the jaw 17),
the output mode switching section 217 switches the output to
the second mode.

[0192] Inthe second mode, the output of the surgical appa-
ratus is switched to the probe single output mode. In this state,
the electric circuit is switched to the terminal b side. Thus, in
a system according to the present embodiment, only ultra-
sonic vibrations are transmitted as energy from the probe
distal end 11a of the probe 11 in the probe single output mode.
Accordingly, for example, treatment such as a puncture is
possible by using cavitation of the probe 11. During the above
operation, the conduction can be cut off by operating the
on/off switch 218.

[0193] FIG. 56 is a diagram showing the eighth embodi-
ment of the present invention. FIG. 56 is a block diagram
schematically showing an electric circuit of a whole system of
an ultrasonic treatment apparatus according to the present
embodiment. In the present embodiment, a surgical apparatus
221 constituted differently from the system of an ultrasonic
treatment device in the first embodiment (see FIGS. 1 to 45)
is provided. The configuration other than this changed portion
(surgical apparatus 221) is substantially the same as that of
the first embodiment (see FIGS. 1to 45). Thus, in FIG. 56, the
same reference numerals are attached to the same portions as
those in the first embodiment and a description thereof is
omitted.

[0194] The surgical apparatus 221 in the present embodi-
ment is a system using the handpiece 1 of an ultrasonic
treatment device in the first embodiment (see FIGS. 1 to 45)
as a combined treatment apparatus combining high frequen-
cies and ultrasonic waves. The handpiece 1 in the present
embodiment is connected to a high-frequency power supply
main body 222 and an ultrasonic power supply main body
223. A first electric path 224 connected to the jaw 17, a second
electric path 225 connected to the probe distal end 114, and a
P plate 229, which is a counter electrode plate in a monopolar
treatment apparatus, are connected to the high-frequency
power supply main body 222. Further, the ultrasonic vibrator
6 of the handpiece 1 is connected to the ultrasonic power
supply main body 223.
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[0195] In a system according to the present embodiment,
the high-frequency power supply main body 222 and the
ultrasonic power supply main body 223 are connected to a
control unit 226. An output mode switching section 227,
which is a switch configured to switch the output of the
surgical apparatus between two modes (a first mode and a
second mode), is connected to the control unit 226. Further,
an on/off switch 228 is connected between the output mode
switching section 227 and the control unit 226.

[0196] Theoutput mode switching section 227 switches the
output of the surgical apparatus to the first mode when the
tissues between the probe distal end 11a and the jaw 17 by
operating the movable handle 49 and the jaw 17 is practically
closed with respect to the probe distal 11a.

[0197] The first mode is a mode in which a high-frequency
treatment apparatus of the surgical apparatus is driven in the
bipolar mode and at the same time, the ultrasonic vibrator 6 is
driven. In the first mode, the electric circuit is switched to the
terminal a side. Thus, a high-frequency current is passed to
the probe distal end 11a and the jaw 17. At the same time,
ultrasonic vibrations are transmitted to the probe distal end
11a. In this state, each of the probe 11 and the jaw 17 in the
handpiece 1 of the surgical apparatus is driven as a high-
frequency electrode. Accordingly, tissues can be gripped
between the probe tip 11a and the jaw 17 in strong coagula-
tion treatment and quick incisions. During the above opera-
tion, the conduction can be cut off by operating the on/off
switch 228.

[0198] When the jaw 17 is not practically closed with
respect to the probe distal end 11a (open state of the jaw 17),
the output mode switching section 227 switches the output to
the second mode.

[0199] Inthe second mode, the output of the surgical appa-
ratus is switched to the probe single output mode. In this state,
the electric circuit is switched to the terminal b side. Thus, in
a system according to the present embodiment, ultrasonic
vibrations are transmitted as energy from the probe distal end
11a of the probe 11 and also a high-frequency current is
output in the probe single output mode. In this case, the
handpiece 1 is used as a monopolar treatment apparatus.
Then, the handpiece 1 is used in a state that the patient P is
sandwiched between the probe distal end 11a of the probe 11
and the P plate 229 in monopolar treatment. In this case,
ultrasonic vibrations are transmitted as energy from the probe
distal end 11a of the probe 11 at the same time. Accordingly,
quick incisions can be made without sandwiching tissues by
the probe distal end 11a. Also, an incision without sticking of
tissues to the probe distal end 11a and a puncture of tissues
become possible. During the above operation, the conduction
can be cut off by operating the on/off switch 228.

[0200] Additional advantages and modifications will
readily occur to those skilled in the art. Therefore, the inven-
tion 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 equiva-
lents.

What is claimed is:

1. A surgical apparatus comprising:

a probe configured to output energy of treating an organ-
ism;

a jaw which can be opened/closed with respect to the
probe;
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an operation section configured to operate the jaw to open/
close;

a movable member configured to change a moving state
thereof in accordance with an open/closed state of the
jaw which changes depending on an opening/closing
operation by the operation section; and

an output mode switching section configured to selectively
switch an output mode of'a power supply main body, that
can output the energy to the probe and the jaw, in accor-
dance with the moving state of the movable member
such that a bipolar mode in which the probe and the jaw
are driven as high-frequency electrodes is set when the
jaw is in a closed state with respect to the probe and a
single output mode in which the energy is output from
only the probe is set when the jaw is in an open state with
respect to the probe.

2. The surgical apparatus according to claim 1, wherein the
output mode switching section is configured to switch the
output mode to the bipolar mode in accordance with a change
to a first moving state of the movable member when tissues
are griped between the probe and the jaw by an operation of
the operation section and the jaw is closed with respect to the
probe, and is configured to switch the output mode to the
single output mode in accordance with the change to a second
moving state of the movable member when the jaw is in an
open state in which the jaw is not closed with respect to the
probe.

3. The surgical apparatus according to claim 1, wherein the
output mode switching section is configured to cause the
probe to output only a high-frequency current as the energy in
the single output mode.

4. The surgical apparatus according to claim 1, further
comprising: an ultrasonic output section configured to supply
ultrasonic waves to the probe.

5. The surgical apparatus according to claim 4, wherein the
output mode switching section is configured to cause the
probe to output only the ultrasonic waves from the ultrasonic
output section as the energy in the single output mode.

6. The surgical apparatus according to claim 4, wherein the
output mode switching section is configured to cause the
probe to output a high-frequency current and the ultrasonic
waves at the same time as the energy in the single output
mode.

7. The surgical apparatus according to claim 4, wherein the
output mode switching section is configured to cause the
probe to further output the ultrasonic waves at the same time
as the energy in the bipolar mode.

8. A surgical apparatus comprising:

a probe configured to output energy of treating an organ-

ism;

a jaw which can be opened/closed with respect to the
probe;

an operation section configured to operate the jaw to open/
close;

a movable member configured to change an open/closed
state of the jaw in accordance with a change of a moving
state thereof by an operation of the operation section;

a contact switching section configured to perform an open-
ing/closing operation of a contact, which establishes or
cuts off a conduction state of a high-frequency current to
the jaw, in accordance with the change of the moving
state of the movable member corresponding to the open/
closed state of the jaw; and
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an output mode switching section configured to selectively
switch an output mode of'a power supply main body, that
can output the energy to the probe and the jaw, in accor-
dance with an opening/closing operation of the contact
by the contact switching section such that a bipolar
mode in which the probe and the jaw are driven as
high-frequency electrodes is set when the jaw is in a
closed state with respect to the probe and a single output
mode in which the energy is output from only the probe
is set when the jaw is in an open state with respect to the
probe.

9. The surgical apparatus according to claim 8, wherein the
contact switching section is configured to perform the closing
operation of the contact to switch to a state in which conduc-
tion of the high-frequency current to the jaw is established in
accordance with a change to a first moving state of the mov-
able member when the operation to move the jaw in a closing
direction is performed by the operation section, and is con-
figured to perform the opening operation of the contact to
switch to a state in which the conduction of the high-fre-
quency current to the jaw is cut off in accordance with the
change to a second moving state of the movable member
when the operation to move the jaw in an opening direction is
performed by the operation section.

10. The surgical apparatus according to claim 8, wherein

the movable member includes an operation force transmis-

sion member configured to transmit an operation force
of the operation section to the jaw and configured to
change a moving state thereof by being driven to
advance or retreat in an axial direction of the probe in
accordance with the operation of the operation section,
and

the contact switching section is configured to perform the

opening/closing operation of the contact by a change of
the moving state corresponding to an advancing/retreat-
ing movement of the operation force transmission mem-
ber.

11. The surgical apparatus according to claim 10, wherein
the contact switching section is configured to switch conduc-
tion of the high-frequency current to the jaw to a connected
state by the change of the operation force transmission mem-
ber to a first moving state in accordance with the advancing/
retreating movement when the jaw is moved in a closing
direction by the operation section, and is configured to switch
the conduction of the high-frequency current to the jaw to a
state of cutoff by the change of the operation force transmis-
sion member to a second moving state in accordance with the
advancing/retreating movement when the jaw is moved in an
opening direction by the operation section.

12. The surgical apparatus according to claim 8, wherein

the operation section includes a fixed handle and a movable

handle configured to be movable in a direction toward or
away from the fixed handle,

the movable member is provided in the operation section,

and
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the contact switching section is configured to switch con-
duction of the high-frequency current to the jaw to a
connected state by performing the closing operation of
the contact in accordance with a change of the movable
member to a first moving state corresponding to an
operation of the movable handle when the operation to
move the jaw in a closing direction is performed, and is
configured to switch the conduction of the high-fre-
quency current to the jaw to a state of cutoff by perform-
ing the opening operation of the contact in accordance
with the change of the movable member to a second
moving state corresponding to the operation of the mov-
able handle when the operation to move the jaw in an
opening direction is performed.

13. The surgical apparatus according to claim 8, wherein
the output mode switching section is configured to cause the
probe to output only the high-frequency current as the energy
in the single output mode.

14. The surgical apparatus according to claim 8, further
comprising: an ultrasonic output section configured to supply
ultrasonic waves to the probe.

15. The surgical apparatus according to claim 14, wherein
the output mode switching section is configured to cause the
probe to output only the ultrasonic waves from the ultrasonic
output section as the energy in the single output mode.

16. The surgical apparatus according to claim 14, wherein
the output mode switching section is configured to cause the
probe to output high frequencies and the ultrasonic waves at
the same time as the energy in the single output mode.

17. The surgical apparatus according to claim 14, wherein
the output mode switching section is configured to cause the
probe to further output the ultrasonic waves at the same time
as the energy in the bipolar mode.

18. A surgical apparatus comprising:

a probe configured to output energy of treating an organ-

ism;

a jaw which can be opened/closed with respect to the

probe;

an operation section configured to operate the jaw open/

close; and

output mode switching means for switching an output

mode of a power supply main body, that can output the
energy to the probe and the jaw, between a bipolar mode
in which a high-frequency current is output from the
probe and the jaw and a single output mode in which
predetermined energy of treating the organism is output
from only the probe and for selectively switching the
output mode in accordance with an open/closed state of
the jaw such that the bipolar mode is set when the jaw is
in a closed state with respect to the probe and the single
output mode is set when the jaw is in an open state with
respect to the probe.
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