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Description

Technical Field

[0001] The present invention relates to a medical treatment device and a medical treatment system.

Background Art

[0002] It is generally known that body tissues can be joined by (1) bringing body tissues to be joined into contact, (2)
denaturing proteins of target tissues, and (3) removing fluid present between target tissues. This is bond using a so-
called hydrogen bond, which is a linkage using polarity of a polar group of amino acids constituting proteins. Such a
description can be found in, for example, U.S. Pat. No. 6626901.
[0003] U.S. Pat. Appln. Publ. No. 2007/049920 A1 discloses a system for treating a tissue comprising a fluid from a
fluid source, a surgical device which provides energy and the fluid to the tissue and a control mechanism which changes
a flow rate of fluid provided from the surgical device and changes a rate of energy provided from the surgical device.
[0004] U.S. Pat. Appln. Publ. No. 2009/112243 A1 discloses a medical device comprising a dispenser adapted to
dispense a tissue sealant or one or more precursor compounds, the dispenser being operably coupled to a surgical
stapler, which in turn is configured to deliver one or more surgical staples or fasteners in an area of bodily tissue
approximation surface. Furthermore, the medical device comprises a dispenser adapted to dispense a tissue sealant
or one or more precursor compounds thereof, the dispenser being operably coupled to a surgical cutter. Additionally or
alternatively, the medical device can include an actuation mechanism, whereby the dispenser dispenses the tissue
sealant or one or more precursor compounds at a surgical cutting site or in a proximity thereof.
[0005] Note that denaturing proteins denotes inducing a conformational change, which is one of features of proteins,
that is, dissociating the linkage of polar groups linked with certain regularity to form the conformational structure of
proteins. It becomes possible to promote a new linkage with a polar group present in adjacent proteins by using the
polar group freed by dissociating the linkage of polar groups and so a linkage of proteins and accordingly, conjugation
of body tissues can be induced.
[0006] To induce the phenomenon, various forms of energy such as high frequencies, heat, ultrasonic, and laser light
are used by medical treatment devices. By using such forms of energy, the temperature of joining target tissues is raised
to denature proteins and to remove fluid (H2O) present between target tissues simultaneously. Conjugation of tissues
is thereby achieved. Energy devices currently used as blood vessel sealing devices use this phenomenon.
[0007] An effect brought about by removing fluid (H2O) will be described. It is generally known that a water molecule
H2O has a strong polarity. Due to the strong polarity, the water molecule is known to be easily linked to a polar group
having a polarity. The linkage is also established between water molecules H2O, thereby inducing a phenomenon specific
to water molecules H2O. For example, while the heat of vaporization of helium is 0.0845 kJ/mol, the heat of vaporization
of the water molecule H2O is a high value of 40.8 kJ/mol (9.74666 kcal/mol). It is a known fact that such a high value is
a result of the hydrogen bonding acting between water molecules H2O. As described above, the water molecule H2O
is easily linked to a molecule having a polar group due to the strong polarity. That is, the water molecule H2O is also
easily linked to proteins having a polar group. This fact makes conjugation of tissues difficult in the presence of water
molecules H2O.
[0008] The reason that current treatment devices require energy for conjugation of tissues is none other than removal
of water molecules H2O. Removing water molecules H2O present between tissues to be joined in conjugation of tissues
can be said to be a condition for achieving stable and tight conjugation.
[0009] On the other hand, it is self-evident that a large quantity of fluid is present in a living body. In addition to fluid
present in each tissue, a large quantity of fluid is also present outside tissues or outside organs such as various digestive
juices, lubricants, and physiological saline given for treatment.
[0010] There is no doubt that fluid present inside and outside tissues is also present near tissues of a joint portion of
body tissues whose conjugation has been completed. Water molecules H2O present near a joint portion have, as
described above, a strong polarity and are easily linked to polar groups present therearound. This is also no exception
for polar groups whose linkage with other polar groups is once completed. The completed linkage is dissociated and a
water molecule H2O linked therein instead. Thus, the linkage of proteins is dissociated and the strength of conjugation
between body tissues is weakened over time when viewed macroscopically.

Disclosure of Invention

[0011] An object of the present invention is to provide a medical treatment device capable of preventing invasion of
fluid to a joint portion between body tissues to be able to sustain a state in which body tissues are in close contact for
a long time, that is, sustaining the strength of the joint portion satisfactorily.
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[0012] The above object of the present invention may be realised by a medical treatment apparatus having the features
recited in claim 1.
[0013] A medical treatment device to treat body tissues for conjugationmay include at least a pair of holding members
configured to hold the body tissues, an energy output portion provided in at least one of the holding members and
connected to an energy source to form a joined portion by supplying energy to the body tissues held by the pair of holding
members and joining the body tissues, and a conjugation coating portion to a region from a neighborhood of a joined
portion to coat joined surfaces with a substance capable of preventing fluid from invading during or after the body tissues
being joined by adding the energy to the body tissues. Brief Description of Drawings

FIG. 1 is a schematic diagram showing a medical treatment system according to a first embodiment.
FIG. 2 is a schematic block diagram showing the medical treatment system according to the first embodiment.
FIG. 3A is a schematic longitudinal sectional view showing a closed treatment portion and a shaft of a bipolar type
energy treatment device of the medical treatment system according to the first embodiment.
FIG. 3B is a schematic longitudinal sectional view showing the opened treatment portion and the shaft of the energy
treatment device of the medical treatment system according to the first embodiment.
FIG. 4A is a schematic plan view viewed from an arrow 4A direction in FIGS. 4B and 4C, and shows a first holding
member of the treatment portion of the energy treatment device of the medical treatment system according to the
first embodiment.
FIG. 4B is a schematic longitudinal sectional view along a 4B-4B line in FIGS. 4A and 4C, and shows the first holding
member of the treatment portion of the energy treatment device of the medical treatment system according to the
first embodiment.
FIG. 4C is a schematic transverse sectional view along a 4C-4C line in FIGS. 4A and 4B, and shows the first holding
member of the treatment portion of the energy treatment device of the medical treatment system according to the
first embodiment.
FIG. 4D is a schematic perspective view showing a projection disposed on a high-frequency electrode of the first
holding member of the treatment portion of the energy treatment device of the medical treatment system according
to the first embodiment.
FIG. 5A is a schematic plan view viewed from an arrow 5A direction in FIGS. 5B and 5C, and shows a second
holding member of the treatment portion of the energy treatment device of the medical treatment system according
to the first embodiment.
FIG. 5B is a schematic longitudinal sectional view along a 5B-5B line in FIGS. 5A and 5C, and shows the second
holding member of the treatment portion of the energy treatment device of the medical treatment system according
to the first embodiment.
FIG. 5C is a schematic transverse sectional view along a 5C-5C line in FIGS. 5A and 5B, and shows the second
holding member of the treatment portion of the energy treatment device of the medical treatment system according
to the first embodiment.
FIG. 6A is a schematic graph showing a relationship between the time and impedance when body tissues are held
by the treatment portion of the energy treatment device of the medical treatment system according to the first
embodiment and high-frequency energy is applied to the held body tissues.
FIG. 6B is a schematic perspective view showing the state of body tissues immediately after being treated by using
the energy treatment device of the medical treatment system according to the first embodiment.
FIG. 7 is a flow chart showing a state of control of the medical treatment system exercised by an energy source, a
foot switch, and a fluid source when body tissues are joined and an outer circumference of the joined body tissue
is coated by using the medical treatment system according to the first embodiment.
FIG. 8 is a schematic graph showing the relationship between the time and a phase difference when body tissues
are held by the treatment portion of the energy treatment device of the medical treatment system and the high-
frequency energy is applied to the held body tissues according to a first modification of the first embodiment.
FIG. 9 is a schematic block diagram showing the medical treatment system when a change of the phase difference
is used as a threshold of supplying the high-frequency energy/stopping the supply of the high-frequency energy for
treatment according to the first modification of the first embodiment.
FIG. 10A is a schematic longitudinal sectional view showing the state in which a heater is disposed in the first holding
member of the treatment portion of the energy treatment device of the medical treatment system according to a
second modification of the first embodiment.
FIG. 10B is a schematic longitudinal sectional view showing the state in which a heater is disposed in the second
holding member of the treatment portion of the energy treatment device of the medical treatment system according
to the second modification of the first embodiment.
FIG. 11A is a schematic plan view viewed from an arrow 11A direction in FIGS. 11B and 11C, and shows the first
holding member of the treatment portion of the energy treatment device of the medical treatment system according
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to a third modification of the first embodiment.
FIG. 11B is a schematic longitudinal sectional view along a 11B-11B line in FIGS. 11A and 11C, and shows the first
holding member of the treatment portion of the energy treatment device of the medical treatment system according
to the third modification of the first embodiment.
FIG. 11C is a schematic transverse sectional view along a 11C-11C line in FIGS. 11A and 11B, and shows the first
holding member of the treatment portion of the energy treatment device of the medical treatment system according
to the third modification of the first embodiment.
FIG. 12 is a schematic diagram showing the state of body tissues being treated by using the monopolar type energy
treatment device of the medical treatment system according to a fourth modification of the first embodiment.
FIG. 13 is a schematic diagram showing the medical treatment system according to a fifth modification of the first
embodiment.
FIG. 14 is a schematic diagram showing a medical treatment system according to a second embodiment.
FIG. 15 is a schematic block diagram showing the medical treatment system according to the second embodiment.
FIG. 16A is a schematic longitudinal sectional view showing a closed treatment portion and a shaft of a bipolar type
energy treatment device of the medical treatment system according to the second embodiment.
FIG. 16B is a schematic longitudinal sectional view showing the open treatment portion and the shaft of the energy
treatment device of the medical treatment system according to the second embodiment.
FIG. 17A is a schematic plan view viewed from an arrow 17A direction in FIG. 17B, and shows a first holding member
of the treatment portion of the energy treatment device of the medical treatment system according to the second
embodiment.
FIG. 17B is a schematic transverse sectional view along a 17B-17B line in FIG. 17A, and shows the first holding
member of the treatment portion of the energy treatment device of the medical treatment system according to the
second embodiment.
FIG. 18A is a schematic perspective view showing a tip portion containing a cutting portion of a cutter disposed on
the energy treatment device of the medical treatment system according to the second embodiment.
FIG. 18B is a schematic transverse sectional view showing the cutter disposed on the energy treatment device of
the medical treatment system according to the second embodiment.
FIG. 18C is a schematic transverse sectional view showing the state of treating and conjugating body tissues while
being held by the treatment portion of the energy treatment device of the medical treatment system and cutting the
body tissues by the cutter according to the second embodiment.
FIG. 18D is a schematic perspective view showing the state of body tissues immediately after being treated by using
the energy treatment device of the medical treatment system according to the second embodiment.
FIG. 19 is a flow chart showing the state of control of the medical treatment system exercised by an energy source,
a foot switch, and a fluid source when body tissues are treated by using the medical treatment system according to
the second embodiment.
FIG. 20A is a schematic perspective view showing a tip portion containing a cutting portion of a cutter disposed on
an energy treatment device of a medical treatment system according to a first modification of the second embodiment.
FIG. 20B is a schematic transverse sectional view showing the cutter disposed on the energy treatment device of
the medical treatment system according to the first modification of the second embodiment.
FIG. 21A is a rough plan view viewed from an arrow 21A direction in FIGS. 21B and 21C, and shows a first holding
member of a treatment portion of an energy treatment device of the medical treatment system according to a second
modification of the second embodiment.
FIG. 21B is a schematic longitudinal sectional view along a 21B-21B line in FIGS. 21A and 21C, and shows the first
holding member of the treatment portion of the energy treatment device of the medical treatment system according
to the second modification of the second embodiment.
FIG. 21C is a schematic transverse sectional view along a 21C-21C line in FIGS. 21A and 21B, and shows the first
holding member of the treatment portion of the energy treatment device of the medical treatment system according
to the second modification of the second embodiment.
FIG. 22A is a schematic plan view viewed from an arrow 22A direction in FIG. 22B, and shows a first holding member
of the treatment portion of the energy treatment device of the medical treatment system according to a third modi-
fication of the second embodiment.
FIG. 22B is a schematic transverse sectional view along a 22B-22B line in FIG. 22A, and shows the first holding
member of the treatment portion of the energy treatment device of the medical treatment system according to the
third modification of the second embodiment.
FIG. 23A is a schematic diagram showing a medical treatment system according to a third embodiment.
FIG. 23B is a rough partial longitudinal sectional view showing a handle of an energy treatment device of the medical
treatment system according to the third embodiment.
FIG. 24 is a rough block diagram showing the medical treatment system according to the third embodiment.
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FIG. 25A is a schematic longitudinal sectional view showing a closed treatment portion and a shaft of the bipolar
type energy treatment device of the medical treatment system according to the third embodiment.
FIG. 25B is a schematic longitudinal sectional view showing the opened treatment portion and the shaft of the energy
treatment device of the medical treatment system according to the third embodiment.
FIG. 26A is a rough plan view showing a first holding member of the treatment portion of the energy treatment device
of the medical treatment system according to the third embodiment.
FIG. 26B is a rough transverse sectional view along a 26B-26B line in FIG. 26A showing the state in which body
tissues are held by the treatment portion of the energy treatment device of the medical treatment system according
to the third embodiment.
FIG. 27 is a rough partial longitudinal sectional view showing a modification of the handle of the energy treatment
device of the medical treatment system according to a first modification of the third embodiment.
FIG. 28A is a rough perspective view showing the state in which a coating member is disposed on a main body of
each of the first holding member and a second holding member of the treatment portion of the energy treatment
device of the medical treatment system according to a second modification of the third embodiment.
FIG. 28B is a rough perspective view showing the coating member disposed on the main body of the first holding
member and the second holding member of the treatment portion of the energy treatment device of the medical
treatment system according to the second modification of the third embodiment.
FIG. 29A is a rough perspective view showing a sheet-shaped coating member disposed on the main body of the
first and second holding members of the treatment portion of the energy treatment device of the medical treatment
system according to the second modification of the third embodiment.
FIG. 29B is a rough perspective view showing a porous coating member disposed on the main body of the first and
second holding members of the treatment portion of the energy treatment device of the medical treatment system
according to the second modification of the third embodiment.
FIG. 29C is a rough perspective view showing a mesh-shaped coating member disposed on the main body of the
first and second holding members of the treatment portion of the energy treatment device of the medical treatment
system according to the second modification of the third embodiment.
FIG. 30 is a schematic diagram showing a medical treatment system according to a fourth embodiment.
FIG. 31A is a rough front view showing the state in which a main body-side holding member and a detachable-side
holding member of a treatment portion of a bipolar type energy treatment device of the medical treatment system
are detached according to the fourth embodiment.
FIG. 31B is a rough longitudinal sectional view along a 31B-31B line in FIG. 31A, and shows the state in which the
main body-side holding member and the detachable-side holding member of the treatment portion of the energy
treatment device of the medical treatment system are detached according to the fourth embodiment.
FIG. 32 is a rough plan view viewed from an arrow 32 direction in FIG. 31B, and shows the main body-side holding
member of the treatment portion of the energy treatment device of the medical treatment system according to the
fourth embodiment.
FIG. 33A is a rough front view showing the state in which the main body-side holding member and the detachable-
side holding member of the treatment portion of the bipolar type energy treatment device of the medical treatment
system are closed according to the fourth embodiment.
FIG. 33B is a rough longitudinal sectional view showing the state in which the main body-side holding member and
the detachable-side holding member of the treatment portion of the bipolar type energy treatment device of the
medical treatment system are open according to the fourth embodiment.
FIG. 33C is a rough perspective view showing a projection disposed on a high-frequency electrode of the detachable-
side holding member of the energy treatment device of the medical treatment system according to the fourth em-
bodiment.
FIG. 34 is a rough front view showing the state in which a main body-side holding member and a detachable-side
holding member of the treatment portion of the bipolar type energy treatment device of the medical treatment system
are detached according to a first modification of the fourth embodiment.
FIG. 35 is a rough longitudinal sectional view showing the state in which the main body-side holding member and
the detachable-side holding member of the treatment portion of the bipolar type energy treatment device of the
medical treatment system are opened according to the first modification of the fourth embodiment.

[0014] The method steps described below with reference to the different embodiments only represent background
that is useful for understanding the present invention, but do not form part of the same.

Best Mode for Carrying Out the Invention

[0015] The best mode for carrying out the present invention will be described below with reference to drawings.
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[First embodiment]

[0016] The first embodiment will be described with reference to FIGS. 1 to 11.
[0017] For example, a linear-type surgical treatment device 12 for treatment through the abdominal wall is taken as
an example of the energy treatment device (medical treatment device).
[0018] As shown in FIGS. 1 and 2, a medical treatment system 10 includes the energy treatment device 12, an energy
source (control section) 14, a foot switch (or a hand switch) 16, and a fluid source 18.
[0019] As shown in FIG. 1, the energy treatment device 12 includes a handle 22, a shaft 24, and a treatment portion
(holding portion) 26 which is able to be opened and closed. The handle 22 is connected to the energy source 14 via a
cable 28. As shown in FIG. 2, the foot switch 16 is connected to the energy source 14.
[0020] The foot switch 16 includes a pedal (not shown). A series of operations such as ON/OFF of the supply of energy
(high-frequency energy in the present embodiment) from the energy source 14 to the surgical treatment device 12 and
further, whether to make a fluid (conjugation adjunct) flow described later can be switched by the pedal of the foot switch
16 being operated (pressed/released) by an operator. While the pedal is pressed, high-frequency energy is output based
on an appropriately set state (state in which the output quantity of energy, timing of energy output and the like are
controlled). When pedal pressing is released, the output of high-frequency energy is forced to stop. In addition, a fluid
of a predetermined flow rate is made to flow while the pedal is pressed and the flow of the fluid stops when pedal pressing
is released.
[0021] As shown in FIG. 1, the handle 22 is formed in a shape that makes it easier for the operator to grip and is
formed, for example, in a substantially L shape. The shaft 24 is disposed at one end of the handle 22. The cable 28
described above is extended from a proximal end of the handle 22 which is coaxial with the shaft 24. Electrical connection
lines 28a, 28b of high-frequency electrodes 92, 94 described later are inserted into the cable 28.
[0022] On the other hand, the other end side of the handle 22 is a gripper extending in a direction away from an axial
direction of the shaft 24 and gripped by the operator. The handle 22 includes a treatment portion opening/closing knob
32 being arranged side by side. The treatment portion opening/closing knob 32 is coupled to the proximal end of a sheath
44 (see FIGS. 3A and 3B) described later of the shaft 24 in a substantially center portion of the handle 22. If the treatment
portion opening/closing knob 32 is moved closer to or away from the other end of the handle 22, the sheath 44 moves
along the axial direction thereof.
[0023] As shown in FIGS. 3A and 3B, the shaft 24 includes a pipe 42 and the sheath 44 slidably disposed on the outer
side of the pipe 42. The base end of the pipe 42 is fixed to the handle 22 (see FIG. 1). The sheath 44 is slidable along
the axial direction of the pipe 42.
[0024] A recess 46 is formed on the outer side of the pipe 42 along the axial direction thereof. An electrode connection
line 28a connected to the high-frequency electrode (energy output portion) 92 described later is disposed in the recess
46. An electrode connection line 28b connected to the high-frequency electrode (energy output portion) 94 described
later is inserted into the pipe 42.
[0025] As shown in FIG. 1, the treatment portion 26 is disposed at the tip of the shaft 24. As shown in FIGS. 3A and
3B, the treatment portion 26 includes a pair of holding members 52, 54, that is, the first holding member (first jaw) 52
and the second holding member (second jaw) 54.
[0026] The first and second holding members 52, 54 shown in FIGS. 3A and 3B each have suitably insulating properties
as a whole. As shown in FIGS. 4A to 4C, the first holding member 52 integrally includes a first holding member main
body (hereinafter, referred to mainly as a main body) 62 and a base 64 provided in the proximal end of the main body
62. The main body 62 is a portion which holds body tissues L1, L2 shown in FIG. 6B in collaboration with a main body
72 described later of the second holding member 54 and has a holding surface (edge) 62a. The base 64 is a portion
coupled to the tip of the shaft 24. The main body 62 and the base 64 of the first holding member 52 are disposed coaxially.
Then, a step 66 is formed between the main body 62 and the base 64.
[0027] As shown in FIGS. 5A to 5C, the second holding member 54 integrally includes a second holding member body
(hereinafter, referred to mainly as a main body) 72 and a base 74 provided in the proximal end of the main body 72. The
main body 72 is a portion that holds the body tissues L1, L2 in collaboration with the main body 62 of the first holding
member 52 and has a holding surface (edge) 72a. The base 74 is a portion coupled to the tip of the shaft 24. The main
body 72 and the base 74 of the second holding member 54 are disposed coaxially. Then, a step 76 is formed between
the main body 72 and the base 74.
[0028] In the present embodiment and embodiments described below, the main body 62 of the first holding member
52 and the main body 72 of the second holding member 54 have the same shape. Though the base 74 of the second
holding member 54 is different from the base 64 of the first holding member 52 in that the base 74 of the second holding
member 54 is formed, as will be described later, so as to be pivotally supported by the pipe 42 of the shaft 24, the base
64 of the first holding member 52 and the base 74 of the second holding member 54 have the same structure in other
respects and thus, the description thereof is omitted when appropriate.
[0029] As shown in FIGS. 4C and 5C, exterior surfaces of the main bodies 62 and 72 of the first and second holding
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members 52 and 54 are formed as a smooth curved surface. Though not shown, the exterior surfaces of the bases 64
and 74 of the first and second holding members 52 and 54 are also formed as a smooth curved surface. In a state in
which the second holding member 54 is closed with respect to the first holding member 52, the transverse section of
the treatment portion 26 is formed in a substantially circular shape or a substantially elliptic shape along with the transverse
sections of the main bodies 62, 72 and the bases 64, 74. In a state in which the second holding member 54 is closed
with respect to the first holding member 52, the holding surfaces (edges) 62a, 72a of the main bodies 62, 72 of the first
and second holding members 52, 54 are mutually opposite to each other and in contact. Incidentally, in this state, the
outside diameter of the base end of the main bodies 62, 72 of the first and second holding members 52, 54 is formed
larger than the outside diameter of the bases 64, 74. Then, the steps 66, 76 described above are formed between the
main bodies 62, 72 and the bases 64, 74, respectively.
[0030] As shown in FIGS. 3A and 3B, the first holding member 52 has the base 64 thereof fixed to the tip portion of
the pipe 42 of the shaft 24. On the other hand, the second holding member 54 has the base 74 thereof rotatably supported
on the tip portion of the pipe 42 of the shaft 24 by a support pin 82 disposed in a direction perpendicular to the axial
direction of the shaft 24. The second holding member 54 can be opened and closed with respect to the first holding
member 52 by being rotated around the axis of the support pin 82. The second holding member 54 is energized by, for
example, an elastic member 84 such as a plate spring so as to be opened with respect to the first holding member 52.
[0031] The first and second holding members 52, 54 are formed in a closed state of the second holding member 54
with respect to the first holding member 52 in such a way that an outer circumferential surface in a substantially circular
shape or a substantially elliptic shape together with the bases 64, 74 thereof is substantially flush with the outer circum-
ferential surface of the tip portion of the pipe 42 or slightly larger. Thus, the sheath 44 can be slid with respect to the
pipe 42 so as to cover the bases 64, 74 of the first and second holding members 52, 54 with the tip of the sheath 44.
[0032] In this state, as shown in FIG. 3A, the second holding member 54 is closed with respect to the first holding
member 52 against an energizing force of the elastic member 84. On the other hand, if the sheath 44 is slid to the
proximal end side of the pipe 42 from the state in which the bases 64, 74 of the first and second holding members 52,
54 are covered with the tip of the sheath 44, as shown in FIG. 3B, the second holding member 54 is opened with respect
to the first holding member 52 due to an energizing force of the elastic member 84.
[0033] As shown in FIGS. 4A to 4C, the main body 62 of the first holding member 52 has channels 62b formed in a
concave shape in two rows that are preferably in parallel respectively. That is, the channels 62b of the main body 62
are open to the outside. The tip ends of the channels 62b are closed.
[0034] The base 64 has ducts 64a in two rows that are preferably in parallel. That is, the ducts 64a of the base 64 are
closed from the outside excluding both ends. The channels 62b of the main body 62 and the ducts 64a of the base 64
are formed successively. The tip ends of a hose 18a inserted into the shaft 24 and having flexibility is connected to the
proximal end of the ducts 64a of the base 64. The proximal end of the hose 18a is extended to the outside of the energy
treatment device 12 through the handle 22 to be connected to the fluid source 18. Thus, a fluid described later such as
a liquid reserved in the fluid source 18 can be led to the ducts 64a of the base 64 of the first holding member 52 and the
channels 62b of the main body 62 through the hose 18a. A transparent or translucent flexible tube is preferably used
as the hose 18a outside the energy treatment device 12. By using such a transparent or translucent tube, the flow of a
liquid can visually be recognized.
[0035] When a liquid is led from the fluid source 18 to the treatment portion 26, the hose 18a is preferably branched
out into two or four in positions close to the base 64 of the first holding member 52.
[0036] When a liquid is supplied to the first holding member 52 through the hose 18a, depending on the viscosity of
the liquid led from the fluid source 18 to the treatment portion 26, the supply may be assisted by using pneumatic pressure
or the like.
[0037] The plate-like high-frequency electrodes (joining members) 92, 94 are disposed as an output member and an
energy discharge portion inside the holding surfaces (edges) 62a, 72a of the main bodies 62, 72 of the first and second
holding members 52, 54. These high-frequency electrodes 92, 94 are electrically connected to the tip of the electrical
connection lines 28a, 28b via connectors 96a, 96b. Then, these electrical connection lines 28a, 28b are connected to
a high-frequency energy output portion 104 described later of the energy source 14. Thus, the body tissues L1, L2 are
heated and denatured by passing power through the body tissues L1, L2 held between the high-frequency electrodes
92, 94 to generate Joule heat in the body tissues L1, L2.
[0038] The high-frequency electrode 92 is to cap the channels 62b in a groove shape each in two rows of the main
body 62 and form each of the channels 62b as a duct. A plurality of projections (a join condition sustainment assistance
portion) 202 is formed toward a second holding member 54 in a portion of the first high-frequency electrode 92 on the
recess 62b of the main body 62 of the first holding member 52. The projection 202 is formed to a suitable length so as
to form a hole P shown in FIG. 6B in body tissues L1, L2. The projection 202 does not necessarily need to pass through
the body tissues L1, L2 and the tip end (far end with respect to the first high-frequency electrode 92) of the projection
202 is suitably positioned closer to a second high-frequency electrode 94 than contact surfaces C1, C2 of the body
tissues L1, L2.
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[0039] As shown in FIG. 4D, each of the projections 202 has one or a plurality of openings 204 formed therein. Each
of the projections 202 preferably has a plurality of openings 204 formed therein. The projection 202 is communicatively
connected to the recess 62b and can ooze out a fluid (conjugation adjunct) such as an adhesive through the recess
62b. The projections 202 are preferably disposed, for example, at equal intervals or in such a way that the same amount
of liquid is oozed out from the opening 204 of each of the projections 202 by adjusting, for example, the diameter of the
opening 204.
[0040] As shown in FIGS. 5A to 5C, recesses (conjugation sustainment assistance portions) 206 are formed in the
high-frequency electrode 94. Each of the recesses 206 is formed so as to accept the projection 202 projecting from the
high-frequency electrode 92 disposed in the first holding member 52.
[0041] As shown in FIGS. 4B, 4C, 5B, and 5C, the surface of the high-frequency electrodes 92, 94 is positioned lower
than the edges 62a, 72a of the main bodies 62, 72 of the first and second holding members 52, 54 and the length of the
projection 202 of the first high-frequency electrode 92 is formed to such a height that the projection 202 does not come
into contact with the recess 206 of the second holding member 54. That is, even when the projection 202 of the first
high-frequency electrode 92 is disposed in the recess 206 of the second high-frequency electrode 94, the first high-
frequency electrode 92 and the second high-frequency electrode 94 are formed so as not to come into contact with each
other.
[0042] In addition to using for treatment of body tissues L1, L2 by high-frequency energy, the high-frequency electrodes
92, 94 can be used as sensors to measure an impedance Z (see FIG. 6A) or a phase θ (see FIG. 8A) between the body
tissues L1, L2. The high-frequency electrodes 92, 94 can transmit/receive a signal to/from a detector 106 described later
of an energy source 14 through, for example, the electrical connection lines 28a, 28b. It is assumed here that the
impedance Z is measured by the detector 106.
[0043] As shown in FIG. 2, the energy source 14 includes a first controller (energy control unit) 102, the high-frequency
energy output portion (first high-frequency energy output unit) 104, the detector 106, a display unit 108, and a speaker
110. The high-frequency energy output portion 104, the detector 106, the display unit 108, and the speaker 110 are
connected to the first controller 102 so that the high-frequency energy output portion 104, the detector 106, the display
unit 108, and the speaker 110 are controlled by the first controller 102.
[0044] The high-frequency energy output portion 104 generates energy and supplies the energy to the high-frequency
electrodes 92, 94 via the electrical connection lines 28a, 28b. Incidentally, the high-frequency energy output portion 104
also functions as an energy output portion that supplies energy to heaters 222, 232 (see FIGS. 10A and 10B) that will
be described in a second modification.
[0045] The detector 106 detects measurement results obtained by the high-frequency electrodes 92, 94 holding the
body tissues L1, L2 through the electrical connection lines 28a, 28b to calculate the impedance Z. The display unit 108
is a unit in which various settings are made such as the setting of a threshold Z1 of the impedance Z while a setting is
checked through the display. The speaker 110 has a sound source (not shown) and produces a sound when a treatment
is finished or a problem arises. The sound used to tell the end of treatment and the sound used to tell an occurrence of
problem have different tones. The speaker 110 can also produce a distinct sound during treatments, for example, a
sound to tell the end of the first step of the treatment and a sound to tell the end of the second step of the treatment.
[0046] The foot switch 16 is connected to the first controller 102 of the energy source 14 and also a second controller
(flow rate control unit) 132 described later of the fluid source 18 is connected thereto. Thus, if the foot switch 16 is
operated, the energy source 14 works and also the fluid source 18 works.
[0047] If the foot switch 16 is changed to ON (a pedal not shown is pressed), a treatment by the energy treatment
device 12 is carried out and if the foot switch 16 is changed to OFF (the pedal is released), the treatment stops. The
display unit 108 functions as a setting unit (controller) when an output quantity (the output quantity itself or what kind of
treatment to adopt (treatment for the purpose of joining the body tissues L1, L2, treatment for the purpose of sealing
openings of the body tissues or the like)) of the high-frequency energy output portion 104 or output timing of energy is
controlled by the first controller 102. It is needless to say that the display unit 108 has a display function to display what
is set.
[0048] The detector 106 can detect (calculate) the impedance Z of the body tissues L1, L2 between the first and
second high-frequency electrodes 92, 94 through the first and second high-frequency electrodes 92, 94 that output high-
frequency energy. That is, the detector 106 and the first and second high-frequency electrodes 92, 94 have a sensor
function to measure the impedance Z of the body tissues L1, L2 between the first and second high-frequency electrodes
92, 94.
[0049] The fluid source 18 includes a fluid reservoir 122 and a flow rate adjuster 124. The flow rate adjuster 124
includes a second controller (flow rate control unit) 132 and a flow rate adjustment mechanism 134.
[0050] The fluid reservoir 122 shown in FIG. 1 is formed from, for example, a transparent bag to store a fluid. The
proximal end of the hose 18a is removably connected to the fluid reservoir 122. The second controller 132 of the flow
rate adjuster 124 is connected to the first controller 102 of the energy source 14. Therefore, the second controller 132
works by being linked to the energy source 14. The flow rate adjustment mechanism 134 is formed from, for example,
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a pinch cock so as to adjust the flow rate of a fluid flowing into the energy treatment device 12 through the hose 18a.
That is, the second controller 132 controls the flow rate of a fluid such as a liquid supplied from the fluid reservoir 122
to the first and second holding members 52, 54 via the hose 18a by operating the flow rate adjustment mechanism 134.
[0051] A substance (conjugation adjunct), for example, an adhesive to prevent fluid from invading a body tissue LT
when applied to an exterior surface Sc of the body tissue LT treated by high-frequency energy can be stored in the fluid
reservoir 122. The substance to prevent fluid from invading the body tissue LT is preferably a bioabsorbable substance
which invades body tissues when applied to the body tissues. The substance to be stored in the fluid reservoir 122 may
be, in addition to liquids, for example, gel substances. That is, the substance stored in the fluid reservoir 122 may be
any fluid that can be passed through the hose 18a. The substance which prevents fluid from penetrating the body tissue
LT contains a compound. The compound is a substance that coats or joins the body tissue LT by a physical action, a
chemical action, or both actions. The compound preferably contains at least one of protein, glucide, polymer, and
hardener. The protein suitably contains at least one of fibrin, albumin, collagen, and gelatin. The glucide suitably contains
at least one of starch, hyaluronic acid, and chitosan. The polymer is suitably polyethylene glycol, polyglycolic acid,
polylactic acid, or polycaprolactam. The hardener is suitably an acrylate derivative, aldehyde derivative, succinimide
derivative, or isocyanate derivative. That is, for example, an organic adhesive, inorganic adhesive, bonding biomaterial,
crosslinking agent, and monomer/polymer resins can be cited as a substance (joining adjunct) to prevent fluid from
penetrating body tissues. When an adhesive is used, various types thereof such as a two-component type can be used.
[0052] Further, for example, a liquid or gel substance of adhesive stored in the fluid reservoir 122 may contain an
antibiotic, growth promoter and the like.
[0053] Table 1 shows main components of eight auxiliary joining members used for experiments to join the body
tissues L1, L2 described below and corresponding types of the auxiliary joining members. It is needless to say that main
components and types of the auxiliary joining members are not limited to the main components and types shown in Table 1.

[0054] If a liquid substance is stored in the fluid reservoir 122, the liquid substance can be led to the ducts 64a, 74a
of the bases 64, 74 and the channels 62b, 72b of the main bodies 62, 72 of the first and second holding members 52,
54 of the energy treatment device 12 through the hose 18a connected to the fluid reservoir 122. If a gel substance is
stored in the fluid reservoir 122, the gel substance can be led to the duct 64a of the base 64 and the channel 62b of the
main body 62 of the first holding member 52 of the energy treatment device 12 through the hose 18a connected to the
fluid reservoir 122 by applying, for example, pneumatic pressure or the like to the fluid reservoir 122.
[0055] FIG. 6A shows a relationship between an energy supply time t of the body tissues L1, L2 between the high-
frequency electrodes 92, 94 and the impedance Z between the body tissues L1, L2 when desired energy is supplied
from the high-frequency energy output portion 104 to the high-frequency electrodes 92, 94 and high-frequency treatment
of the body tissues L1, L2 is carried out. FIG. 7 shows an example of the control flow of the surgical treatment device
12 by the high-frequency energy output portion 104.
[0056] Next, the action of the medical treatment system 10 according to the present embodiment will be described.
[0057] A fluid with which the outer circumference of the body tissue LT obtained by joining the two body tissues L1,
L2 is coated after the body tissues L1, L2 are joined by treatment with high-frequency energy is put into the fluid reservoir
122 of the fluid source 18. It is assumed here that the fluid is an adhesive for the body tissue LT. Particularly, the adhesive
suitably has a quick-drying capability with which, for example, the adhesive dries quickly after being exposed to the air.
The hose 18a connected to the fluid reservoir 122 is closed by the flow rate adjustment mechanism 134 so that the
adhesive does not normally flow from the fluid reservoir 122 toward the energy treatment device 12.

Table 1 Main components and types of the auxiliary joining members used for experiments to join body tissues

No. Main component Type

(1) Cyanoacrylate monomer Cyanoacrylate adhesive

(2) Fibrinogen Thrombin Fibrin adhesive

(3) Glutaraldehyde (crosslinking agent) Albumin (main agent)

Aldehyde adhesive
(4)

Formaldehyde (crosslinking agent) Glutaraldehyde (crosslinking 
agent) Gelatin (main agent)

(5) Organic succinimide (crosslinking agent) Albumin (main agent)
Succinimide adhesive

(6) PEG succinimide (crosslinking agent) Albumin (main agent)

(7) Polyglycolic acid Biodegrative polymer

(8) Polycaprolactam Biodegrative polymer
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[0058] The operator operates the display unit 108 of the energy source 14 in advance to set output conditions for the
medical treatment system 10 (step S11). The operator checks the output (set power Pset [W]) from the high-frequency
energy output portion 104, the threshold Z1 [Ω] of the impedance Z by the detector 106, a maximum energy supply time
t1 [sec] and the like through the display unit 108. If the output from the high-frequency energy output portion 104 or the
threshold Z1 of the impedance Z by the detector 106 should be set to a different value, the operator sets the value as
desired and checks the value through the display unit 108. The operator also sets a flow rate V1 to be passed from the
fluid reservoir 122 to the energy treatment device 12 through the hose 18a. Further, the operator sets a longest time t-
max in which the hose 18a is opened. That is, even if the flow rate V1 is not reached after the hose 18a is opened, the
hose 18a is automatically closed after the time t-max passes.
[0059] As shown in FIG. 3A, the treatment portion 26 and the shaft 24 of the surgical treatment device 12 are inserted
into the abdominal cavity through, for example, the abdominal wall in the state in which the second holding member 54
is closed to the first holding member 52. The treatment portion 26 of the surgical treatment device 12 is opposed to the
body tissues L1, L2 to be treated (to be held).
[0060] The operator operates the treatment portion opening/closing knob 32 of the handle 22 to hold the body tissues
L1, L2 to be treated by the first holding member 52 and the second holding member 54. With this operation, the sheath
44 is moved to the side of the proximal end of the shaft 24 with respect to the pipe 42. The space between the bases
64, 74 can no longer be sustained in a cylindrical shape due to the energizing force of the elastic member 84 and the
second holding member 54 is opened with respect to the first holding member 52 (see FIG. 3A).
[0061] The body tissues L1, L2 to be joined (to be treated) are arranged between the high-frequency electrodes 92,
94 of the first and second holding members 52, 54. The treatment portion opening/closing knob 32 of the handle 22 is
operated in this state. In this case, the sheath 44 is moved to the distal side of the shaft 24 with respect to the pipe 42.
The space between the bases 64, 74 is closed by the sheath 44 against the energizing force of the elastic member 84
and to make it into a cylindrical shape. Thus, the main body 62 of the first holding member 52 formed integrally with the
base 64 and the main body 72 of the second holding member 54 formed integrally with the base 74 are closed. That is,
the second holding member 54 is closed with respect to the first holding member 52. In this manner, the body tissues
L1, L2 to be joined are held between the first holding member 52 and the second holding member 54.
[0062] In this case, the body tissue L1 to be treated is in contact with the high-frequency electrode 92 of the first holding
member 52 and the body tissue L2 to be treated is in contact with the high-frequency electrode 94 of the second holding
member 54. Peripheral tissues of the body tissues L1, L2 to be joined are closely in contact with both opposite contact
surfaces of the holding surface (edge) 62a of the main body 62 of the first holding member 52 and the holding surface
(edge) 72b of the main body 72 of the second holding member 54. Incidentally, a contact surface C1 of the body tissue
L1 and a contact surface C2 of the body tissue L2 are in contact in such a way that pressure is applied to each other.
[0063] At this point, because the projection 202 is disposed in the high-frequency electrode 92 disposed in the first
holding member 52, the projection 202 forms a hole P by penetrating through the body tissues L1, L2 and also is received
by the recess 206 disposed in the high-frequency electrode 94 (and the main body 72 of the second holding member 54).
[0064] Thus, the operator operates the pedal of the foot switch 16 while the body tissues L1, L2 are held between the
first holding member 52 and the second holding member 54. A signal is input into the first controller 102 from the foot
switch 16 and the first controller 102 of the energy source 14 determines whether the switch 16 is changed to ON by
pressing the pedal thereof through the operation of the operator (S12).
[0065] If the first controller 102 determines that the switch 16 is changed to ON by pressing the pedal thereof, a signal
is input into the high-frequency energy output portion 104 from the first controller 102. The high-frequency energy output
portion 104 generates energy and supplies the energy to the body tissues L1, L2 between the high-frequency electrodes
92, 94 through the electrical connection lines 28a, 28b (S13). At this point, the high-frequency energy output portion 104
supplies the set power Pset [W] set in advance through the display unit 108, for example, power of about 20 [W] to 80
[W] to between the high-frequency electrode 92 of the first holding member 52 and the high-frequency electrode 94 of
the second holding member 54.
[0066] Thus, the high-frequency energy output portion 104 passes a high-frequency current to the body tissues L1,
L2 to be joined between the high-frequency electrode 92 of the first holding member 52 and the high-frequency electrode
94 of the second holding member 54. That is, the high-frequency energy output portion 104 applies high-frequency
energy to the body tissues L1, L2 held between the high-frequency electrodes 92, 94. Thus, the body tissues L1, L2 are
heated by generating Joule heat in the body tissues L1, L2 held between the high-frequency electrodes 92, 94. Cell
membranes inside the body tissues L1, L2 held between the high-frequency electrodes 92, 94 are destroyed by the
action of Joule heat to release substances inside the cell membrane so that the substances are equalized with components
outside the cell membrane including collagen. Since a high-frequency current is being passed to the body tissues L1,
L2 between the high-frequency electrodes 92, 94, further Joule heat is acted on the equalized body tissues L1, L2 to
conjugate, for example, the contact surfaces C1, C2 of the body tissues L1, L2 or layers of tissues. Therefore, if a high-
frequency current is passed to the body tissues L1, L2 between the high-frequency electrodes 92, 94, the body tissues
L1, L2 are heated and so the inside of the body tissues L1, L2 is denatured (the body tissues L1, L2 are burned) while
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the body tissues L1, L2 are dehydrated, generating a joined portion C after the contact surfaces C1, C2 are brought into
close contact. In this manner, the two body tissues L1, L2 are joined to form the body tissue LT having the joined portion C.
[0067] At this point, the projection 202 provided in the high-frequency electrode 92 disposed in the first holding member
52 sustains a state in which the body tissues L1, L2 are penetrated through (state in which the projection 202 is disposed
in the hole P). Moreover, because the projection 202 is disposed inside the body tissues L1, L2 and a current is passed
through body tissues between the projection 202 and the second high-frequency electrode 94, the body tissues L1, L2
can efficiently be treated by using high-frequency energy.
[0068] With an increasing level of denaturation of the body tissues L1, L2, a fluid (for example, a liquid (blood) and/or
a gas (vapor)) is released from the body tissues L1, L2. In this case, the holding surfaces 62a, 72a of the main bodies
62, 72 of the first and second holding members 52, 54 have higher adhesiveness to the body tissues L1, L2 than the
high-frequency electrodes 92, 94. Thus, the holding surfaces 62a, 72a function as a barrier portion (dam) that inhibits
a fluid from the body tissues L1, L2 from escaping to the outside of the first holding member 52 and the second holding
member 54. That is, a thermal spread can be prevented from being generated in body tissues other than the body tissues
L1, L2 to be treated and joined.
[0069] In this case, the high-frequency electrodes 92, 94 of the first and second holding members 52, 54 have a sensor
function and thus transmit information (impedance Z) about between the held body tissues L1, L2 to the detector 106
through the electrical connection lines 28a, 28b. As shown in FIG. 6A, an initial value Z0 of the impedance Z when
treatment is started (when the supply of high-frequency energy to between the body tissues L1, L2 is started) is, for
example, about 50 [Ω] to 60 [Ω]. As the body tissues L1, L2 are increasingly burned by the high-frequency current flowing
into the body tissues L1, L2, the impedance Z drops to Zmin (for example, about 10 [Ω]) and then gradually rises.
[0070] The first controller 102 controls the detector 106 so that information about the body tissues L1, L2 between the
high-frequency electrodes 92, 94 is calculated at equal time intervals (for example, a few milliseconds). The first controller
102 determines whether the impedance Z during high-frequency energy output operated based on a signal from the
detector 106 is equal to or more than the threshold Z1 (here, as shown in FIG. 6A, about 1000 [Ω]) set (S11) in advance
through the display unit 108 (S14). It is, needless to say, that the threshold Z1 of the impedance Z can appropriately be set.
[0071] For example, the threshold Z1 is preferably larger than the initial value Z0 and in a position (see FIG. 6A) where
the rate of rise of the value of the impedance Z slows down. If the first controller 102 determines that the impedance Z
has reached the threshold Z1 or exceeded the threshold Z1, a signal is conveyed from the first controller 102 to the
high-frequency energy output portion 104. Then, the output from the high-frequency energy output portion 104 to the
high-frequency electrodes 92, 94 of the first and second holding members 52, 54 is stopped (S151).
[0072] On the other hand, if the impedance Z has not reached the threshold Z1, the output of energy is continued. If
the first controller 102 determines that the impedance Z between the body tissues L1, L2 is smaller than the threshold
Z1, high-frequency energy for treatment will continue to be given to the body tissues L1, L2 held between the high-
frequency electrodes 92, 94 of the first and second holding members 52, 54. Then, if the impedance Z between the body
tissues L1, L2 reaches the threshold Z1 or a predetermined time t passes after the start of energy supply from the high-
frequency energy output portion 104, the high-frequency energy output portion 104 is caused to stop the output of energy.
At this point, the body tissue LT is joined by the joined portion C.
[0073] Then, the pedal of the foot switch 16 continues to be pressed. The body tissue LT sustains a state in which the
body tissue LT is held by the holding members 52, 54.
[0074] The supply of energy from the high-frequency energy output portion 104 to the high-frequency electrodes 92,
94 is stopped by the first controller 102 (S151) and at the same time, a signal is conveyed from the first controller 102
to the second controller 132. The second controller 132 causes the flow rate adjustment mechanism 134 to operate to
open the hose 18a (S152). Thus, an adhesive is supplied from the fluid reservoir 122 to the energy treatment device 12
through the hose 18a.
[0075] The duct 64a is provided in the base 64 of the first holding member 52 and the recess 62b is provided in the
main body 62 and thus, an adhesive is oozed out from the opening 204 of the projection 202. In this case, the projection
202 is disposed in the hole P by penetrating through the joined body tissue LT and thus, a portion of the adhesive oozed
out from the opening 204 is applied to the joined portion C of the body tissues LT. A portion of the adhesive invades and
spreads directly from joined surfaces of the joined portion C. The adhesive has, in addition to adhesive action, coating
action. If exposed to, for example, the air, the adhesive is gradually cured over time. The adhesive here preferably has
a fast-drying capability and has fluid resistance when cured.
[0076] Therefore, invasion of fluid into the joined portion C of the body tissues LT joined by the adhesive being cured
can be prevented and also a joined state can be maintained.
[0077] Adhesives have naturally different properties depending on the type of adhesive and the reason why the
adhesive in the present embodiment is applied after the body tissues L1, L2 are joined is that an adhesive for body
tissues can display an effective adhesive action when applied in as dry a state of the body tissues L1, L2 as possible.
That is, if an adhesive is applied in a state in which a sufficient amount of fluid is not removed, it becomes more difficult
to remove fluid from the body tissues L1, L2 even if energy is provided, but such a state can be prevented by applying
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the adhesive after the body tissues L1, L2 are joined. In addition, if an adhesive is applied in a state in which a sufficient
amount of fluid is not removed, the adhesive may be mixed with fluid, but such a state can be prevented by applying
the adhesive after the body tissues L1, L2 are joined.
[0078] When the adhesive of a predetermined flow rate is passed from the fluid reservoir 122 through the hose 18a
(S16) or after the hose 18a is opened for a predetermined time, the second controller 132 causes the flow rate adjustment
mechanism 134 to operate again to close the hose 18a (S17).
[0079] When a predetermined time (for example, a few seconds) passes after the hose 18a is closed, a sound such
as a buzzer from the speaker 110 is emitted to tell the completion of treatment (conjugation treatment of body tissues
and treatment to prevent fluid from infiltrating into the joined contact surfaces C1, C2) (S18). Then, after making sure
that the treatment has completed with the sound from the speaker 110 or the display of the display unit 108, a medical
doctor or the like releases the pedal by removing his or her foot from the pedal of the foot switch 16.
[0080] The treatment continues from "Start" to "End" shown in FIG. 7 while the pedal of the foot switch 16 is kept
pressed, but if the pedal is released at some point between "Start" and "End", the first controller 102 forces the treatment
to stop when pressing of the pedal is released. That is, if the supply of high-frequency energy should be stopped in
midstream or the supply of adhesive should be stopped in midstream, pressing of the pedal of the foot switch 16 is
released by removing a foot from the pedal before a sound such as a buzzer is emitted from the speaker 110. When
pressing of the pedal is released, the first controller 102 forces to stop the output of energy from the high-frequency
energy output portion 104 to electrodes 92, 94 if the energy is output from the high-frequency energy output portion 104.
When the hose 18a is opened, the second controller 132 forces to stop supply of a fluid by causing the flow rate adjustment
mechanism 134 to operate to close the hose 18a.
[0081] After checking the buzzer sound from the speaker 110, the medical doctor operates the treatment portion
opening/closing knob 32 to release the body tissue LT. In this case, as shown in FIG. 6B, the contact surfaces C1, C2
of body tissues are joined to form the joined portion C. Moreover, the adhesive having bioabsorbability is hardened while
invading from the exterior surface Sc to the joined portion C in the body tissue LT and thus, the body tissue LT is in a
state of being coated with the adhesive. Because the adhesive has bioabsorbability, the adhesive oozed out from the
openings 92a, 94a may also be applied to the side face of the body tissues L1, L2 shown in FIG. 6B.
[0082] An adhesive may be directly supplied into body tissues by an injector such as a syringe instead of using the
fluid reservoir 122. As a supply method of adhesive, the flow rate adjuster 124 may control the flow rate of adhesive into
body tissues by using a rotary pump or the like.
[0083] According to the present embodiment, as described above, the following effect is achieved.
[0084] Close contact of the contact surfaces C1, C2 of the body tissues L1, L2 can be made more reliable by treating
and joining the body tissues L1, L2 while the impedance Z of the body tissues L1, L2 is measured. After the body tissues
L1, L2 are treated for conjugation, fluid can be prevented from seeping through into the joined portion C of the body
tissue LT treated for conjugation by coating the outer circumference of the body tissue LT treated for conjugation with
an adhesive or the like. Therefore, a state in which the contact surfaces C1, C2 of the body tissues L1, L2 can closely
be in contact (state in which the body tissue LT is joined) for a long time.
[0085] Joule heat can be generated not only in the body tissues L1, L2 between the high-frequency electrodes 92,
94, but also in the body tissues L1, L2 between the projections 202 passing through the body tissues L1, L2 and the
high-frequency electrode 94. Thus, it can be made easier for energy to penetrate the body tissues L1, L2 even if the
body tissues L1, L2 are thick (if it is difficult for high-frequency energy to penetrate the body tissues L1, L2). Therefore,
not only body tissues of the thickness that has been treatable by high-frequency energy, but also still thicker body tissues
can reliably be treated by high-frequency energy.
[0086] A fluid such as an adhesive can directly be supplied into the joined body tissue LT such as joined surfaces of
the joined portion C of the body tissues L1, L2 to be joined through the opening 204 of the projection 202 provided in
the high-frequency electrode 92 for invasion. Therefore, conjugation of the joined portion C can be made more reliable
and also coating action of the adhesive can be exerted on the neighborhood of the joined portion C including joined
surfaces.
[0087] In the present embodiment, a case when the hole P is formed in the body tissues L1, L2 by the projection 202
of the first holding member 52 when body tissues are held by the first and second holding members 52, 54 is described.
In addition, the hole P does not necessarily need to be formed by the projection 202 when the body tissues L1, L2 are
held by the first and second holding members 52, 54. That is, when the body tissues L1, L2 are held by the first and
second holding members 52, 54, the body tissue L2 may be pressed against the recess 206 of the second holding
member 54 by the projection 202 of the first holding member 52. Even in this case, the hole P is formed in the body
tissues L1, L2, that is, the hole P is disposed in the projection 202 as high-frequency energy is supplied to the body
tissues L1, L2 between the first and second high-frequency electrodes 92, 94.
[0088] The projections 202 of the high-frequency electrode 92 of the first holding member 52 may be formed as a
different body such as a hardening resin material having insulating properties. In this case, the projections 202 are
permitted to come into contact with the high-frequency electrode 94 of the second holding member 54.
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[0089] If a two-component adhesive is used as a fluid substance to coat the outer circumference of the joined body
tissue LT after the body tissues L1, L2 are joined, two types of liquids may be provided side by side in the fluid source
18. In this case, the two hoses 18a are extended from the fluid source 18 to the energy treatment device 12 side by side
to supply liquids to the channels 62b, 72b of the main bodies 62, 72 of the first and second holding members 52, 54
through the handle 22 and the shaft 24 independently. Then, two liquids are made to be mixed when oozed out from
the openings 92a, 94a of the high-frequency electrodes 92, 94. In this manner, the adhesive can be prevented from
being hardened inside the hose 18a or the first and second holding members 52, 54. When a two-component adhesive
is used, it is also preferable to form two channels (not shown) in a hose 18a.
[0090] While an example in which the impedance Z (see FIG. 6A) is used as living body information detected by the
detector 106 is described in the above embodiment, it is also preferable to use the amount of change of the phase (phase
difference Δθ) (see FIG. 8) as living body information. A case when the phase difference Δθ is used as a first modification
of the first embodiment will be described below with reference to FIGS. 8 and 9.
[0091] As shown in FIG. 9, the detector 106 includes a voltage detector 142, a current detector 144, and a phase
detector 146. The phase detector 146 is connected to the first controller 102. The voltage detector 142 and the current
detector 144 are connected to the energy treatment device 12 (high-frequency electrodes 92, 94) and also connected
to the phase detector 146. This is not limited to the first embodiment and similarly applies to other embodiments described
later.
[0092] If the high-frequency energy output portion 104 is caused to generate a high-frequency voltage, a high-frequency
current having a predetermined frequency and peak value based on the high-frequency voltage of the high-frequency
energy output portion 104 is output to the surgical treatment device 12 via the current detector 144. The voltage detector
142 detects the peak value of the high-frequency voltage through the high-frequency energy output portion 104 and
outputs the detected peak value to the phase detector 146 as output voltage value information. The current detector
144 detects the peak value of the high-frequency current generated based on the high-frequency voltage through the
high-frequency energy output portion 104 and outputs the detected peak value to the phase detector 146 as output
current value information.
[0093] After detecting the phase of the high-frequency voltage output through the high-frequency energy output portion
104 based on output voltage value information output from the voltage detector 142, the phase detector 146 outputs the
detected phase to the first controller 102 as output voltage phase information along with output voltage value information.
Also after detecting the phase of the high-frequency current through the high-frequency energy output portion 104 based
on output current value information output from the current detector 144, the phase detector 146 outputs the detected
phase to the first controller 102 as output current phase information along with output current value information.
[0094] Based on output voltage value information, output voltage phase information, output current value information,
and output current phase information output from the phase detector 146, the first controller 102 calculates the phase
difference Δθ of the high-frequency voltage and high-frequency current output through the high-frequency energy output
portion 104.
[0095] The first controller 102 controls the high-frequency energy output portion 104 to change the output state of the
high-frequency current and high-frequency voltage to the ON state or OFF state based on an instruction signal output
in accordance with an operation of the pedal of the foot switch 16 and the calculated phase difference Δθ.
[0096] As shown in FIG. 8, the phase difference Δθ of the high-frequency current or high-frequency voltage output
through the high-frequency energy output portion 104 is 0° or substantially 0° in the initial stage of treatment on the body
tissue LT. Incidentally, the value of the phase difference Δθ is set to 90° or a value close thereto through the display unit 108.
[0097] As the pedal of the foot switch 16 is pressed uninterruptedly and treatment of the body tissues L1, L2 held
between the high-frequency electrodes 92, 94 of the first and second holding members 52, 54 proceeds, the body tissues
L1, L2 are dehydrated followed by being cauterized or coagulated. If the treatment proceeds in this manner, the phase
difference Δθ of the high-frequency current or high-frequency voltage output through the high-frequency energy output
portion 104 increases from the state of 0° or substantially 0°, for example, after a suitable time t1.
[0098] Then, if treatment of a desired region proceeds by the pedal of the foot switch 16 being further pressed unin-
terruptedly, the value of the phase difference Δθ calculated by the first controller 102 takes a fixed value near 90° shown
in FIG. 8, for example, after the time t1.
[0099] In this modification, the first controller 102 is not limited to the above control exercised when detecting that the
phase difference Δθ has become a fixed value near 90° and may be, for example, the above control exercised when
detecting that the phase difference Δθ has become a fixed predetermined value greater than 45° and equal to or less
than 90°.
[0100] Energy input into the body tissues L1, L2 may be switched by combining the change of the impedance Z and
the change of the phase θ. That is, it is also preferable to appropriately set by the display unit 108 and use the change
of the impedance Z and the change of the phase θ such as a value which is the earlier or the later of reaching a threshold.
[0101] Next, a second modification of the first embodiment will be described using FIGS. 10A and 10B. A case when
high-frequency energy is used for treatment is described in the above embodiment, but in the present embodiment, a
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case when thermal energy by a heater is used for treatment will be described.
[0102] As shown in FIG. 10A, a plate-like heater (energy output portion) 222 is disposed on a main body 62 of a first
holding member 52. The heater 222 is enclosed with a holding surface 62a of the main body 62. As shown in FIG. 10B,
a plate-like heater (energy output portion) 232 is disposed on a main body 72 of a second holding member 54. The
heater 232 is enclosed with a holding surface 72a of the main body 72.
[0103] In a display unit 108, various settings are made, for example, the highest temperature of heaters 222, 232, the
output time of energy from a high-frequency energy output portion 104 to the heaters 222, 232, a threshold T1 of the
end temperature (here, the surface temperature of the body tissues L1, L2) of treatment of body tissues and the like are
set. In this state, treatment using the heaters 222, 232 is provided in the same manner as the treatment using the first
and second high-frequency electrodes 92, 94. In this case, treatment proceeds while measuring the temperature of the
body tissue in contact with the heaters 222, 232.
[0104] Next, a third modification of the first embodiment will be described using FIGS. 11A to 11C. A case when high-
frequency energy or thermal energy of heating by heaters 222, 232 is used for treatment is described in the above
embodiments, but in the present embodiment, a case when thermal energy by laser light is used for treatment will be
described.
[0105] As shown in FIGS. 11A to 11C, the first holding member 52 includes a heat exchanger plate (energy output
portion) 282, instead of a high-frequency electrode 92, disposed therein. The heat exchanger plate 282 has a concave
282a formed therein. A diffuser 284 as an output member or an energy output portion is disposed in the concave 282a
of the heat exchanger plate 282. A fiber (energy output portion) 286 is inserted into the diffuser 284. Thus, if laser light
is incident to the fiber 286, the laser light is diffused to.the outside from the diffuser 284. Energy of the laser light is
converted into thermal energy by the heat exchanger plate 282 being irradiated therewith. Thus, heat is conducted
through the heat exchanger plate 282 so that body tissues can be treated.
[0106] The second holding member 54 is different only in the projection 202 and the recess 206 and so an illustration
thereof is omitted.
[0107] Next, a fourth modification of the first embodiment will be described using FIG. 12. A case when a bipolar
energy treatment device 12 is used is described in the above embodiments, but the present embodiment is an example
of using a monopolar treatment device.
[0108] In such a case, as shown in FIG. 12, a return electrode plate 150 is mounted on a patient P to be treated. The
return electrode plate 150 is connected to the energy source 14 via an electrical connection line 150a. Further, the high-
frequency electrode 92 disposed on the first holding member 52 and the high-frequency electrode 94 disposed on the
second holding member 54 are in a state of the same electric potential in which the electrical connection lines 28a, 28b
are electrically connected. In this case, each area of the body tissues L1, L2 in contact with the high-frequency electrodes
92, 94 is sufficiently smaller than the area where the return electrode plate 150 is in contact with the living body and so
a current density is increased, but the current density in the return electrode plate 150 depresses. Thus, while the body
tissues L1, L2 held by the first and second holding members 52, 54 are heated by Joule heat, heating of body tissues
in contact with the return electrode plate 150 is so small to be ignorable. Therefore, among the body tissues L1, L2,
grasped by the first and second holding members 52, 54, only a portion thereof in contact with the high-frequency
electrodes 92, 94 at the same potential is heated and denatured.
[0109] In the present embodiment, a case when the body tissues L1, L2 are treated by using high-frequency energy
has been described, but energy of, for example, a microwave may also be used. In such a case, the high-frequency
electrodes 92, 94 can be used as microwave electrodes.
[0110] Next, a fifth modification of the first embodiment will be described using FIG. 13. The above embodiments have
been described by taking a linear type energy treatment device 12 (see FIG. 1) to treat body tissues L1, L2 in an abdominal
cavity (in the body) through an abdominal wall as an example, but the present modification is, for example, as shown
in FIG. 13, an open linear type energy treatment device (medical treatment device) 12a that extracts tissues to be treated
out of the body through the abdominal wall for treatment.
[0111] The energy treatment device 12a includes the handle 22 and the treatment portion (holding portion) 26. That
is, in contrast to the energy treatment device 12 (see FIG. 1) for treatment through the abdominal wall, the shaft 24 is
removed. On the other hand, a member having the same action as the shaft 24 is disposed inside the handle 22. Thus,
the energy treatment device 12a shown in FIG. 13 can be used in the same manner as the energy treatment device 12
shown in FIG. 1 described above.
[0112] An adhesive may be directly supplied into body tissues by an injector such as a syringe instead of using the
fluid reservoir 122. As a supply method of adhesive, the flow.rate adjuster 124 may control the flow rate of adhesive into
body tissues by using a rotary pump or the like. Though not specifically described, it is permitted to directly supply an
adhesive or the like into body tissues by an injector such as a syringe also in embodiments described below.
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[Second embodiment]

[0113] Next, the second embodiment will be described using FIGS. 14 to 19. The present embodiment is a modification
of the first embodiment and the same reference numerals are attached to the same members as those used in the first
embodiment or members achieving the same action as the action of those in the first embodiment and a description of
such members is omitted.
[0114] As shown in FIG. 14, a handle 22 of an energy treatment device 12b includes a cutter driving knob 34 to move
a cutter (auxiliary treatment device) 180 described later while being installed adjacent to the treatment portion open-
ing/closing knob 32.
[0115] As described in FIG. 15, in addition to a detector (called a first detector here) 106 described in the first embod-
iment, a second detector 107 is connected to a first controller 102 in an energy source 14. The second detector 107 is
connected to a sensor 185 disposed in locking portions 184a, 184b, 184c of a long groove 184 described later of the
cutter 180 shown in FIGS. 16A and 16B.
[0116] In the present embodiment, as shown in FIGS. 17A and 17B, recesses 62b, 64a (see FIGS. 4A to 4C) and a
projection 202 (see FIGS. 4A to 4D) are removed from a main body 62 of a first holding member 52. A recess 206 (see
FIGS. 5A to 5C) is removed from a main body 72 of a second holding member 54.
[0117] As shown in FIGS. 16A to 17B, the straight cutter guiding groove 172 is formed on the main body 62 and the
base 64 of the first holding member 52 closer to the second holding member 54. Similarly, the straight cutter guiding
groove 174 is formed on the main body 72 and the base 74 of the second holding member 54 closer to the first holding
member 52. A cutter 180 (see FIGS. 18A to 18B) described later is configured to advance to/retreat from these cutter
guiding grooves 172, 174.
[0118] As shown in FIG. 17A, high-frequency electrodes 92, 94 disposed on the main bodies 62, 72 of the first and
second holding members 52, 54 are formed, for example, in a substantial U shape and each have two ends in the
proximal end of the main bodies 62, 72 of the first and second holding members 52, 54. That is, each of the high-
frequency electrodes 92, 94 is formed continuously. The high-frequency electrodes 92, 94 have cutter guiding grooves
(reference numerals 172, 174 are conveniently attached) to guide the cutter 180 formed together with the first and second
holding members 52, 54.
[0119] The cutter guiding grooves 172, 174 of the first and second holding members 52, 54 are formed in a mutually
opposite state along the axial direction of the shaft 24. Then, the cutter 180 can be guided by the two collaborating cutter
guiding grooves 172, 174 of the first and second holding members 52, 54.
[0120] The cutter guiding groove 172 of the first holding member 52 is formed on the center axis of the main body 62
and the base 64 of the first holding member 52 and the cutter guiding groove 174 of the second holding member 54 is
formed on the center axis of the main body 72 and the base 74 of the second holding member 54.
[0121] A driving rod 182 is movably disposed inside a pipe 42 of the shaft 24 along the axis direction thereof. The
cutter driving knob 34 is disposed at the proximal end of the driving rod 182. The cutter (auxiliary treatment device) 180
is disposed at the tip end of the driving rod 182. Thus, if the cutter driving knob 34 is operated, the cutter 180 moves
along the axial direction of the shaft 24 via the driving rod 182.
[0122] As shown in FIG. 18A, the cutter 180 has a cutting edge 180a formed at the tip end thereof and As shown in
FIGS. 16A and 16B, the tip end of the driving rod 182 is fixed to the proximal end thereof. A long groove 184 is formed
between the tip end and the proximal end of the cutter 180. In the long groove 184, a movement regulation pin 42a
extending in a direction perpendicular to the axial direction of the shaft 24 is fixed to the pipe 42 of the shaft 24. Thus,
the long groove 184 of the cutter 180 moves along the movement regulation pin 42a. Therefore, the cutter 180 moves
straight. At this point, the cutter 180 is disposed in the cutter guiding grooves (channels, fluid discharge grooves) 172,
174 of the first and second holding members 52, 54.
[0123] The locking portions 184a, 184b, 184c to control the movement of the cutter 180 by locking the movement
regulation pin 42a are formed, for example, at three locations of one end, the other end, and therebetween. The sensor
185 capable of recognizing the position of the movement regulation pin 42a and also recognizing the direction of movement
of the movement regulation pin 42a is disposed in the long groove 184 of the cutter 180. Various kinds of sensors such
as a sensor using light and a contact type sensor are used as the sensor 185. Thus, it becomes possible to recognize
that the cutting edge 180a of the cutter 180 is contained in the shaft 24 when the movement regulation pin 42a is
positioned in the locking portion 184a at the one end (tip end) of the long groove 184 and the cutting edge 180a of the
cutter 180 is disposed in the cutter guiding grooves 172, 174 through the tip end of the shaft 24 when the movement
regulation pin 42a is positioned at the other end (rear end) 184b. Therefore, the second detector 107 can recognize the
position of the cutting edge 180a of the cutter 180 with respect to the shaft 24 and a treatment portion 26 through the
sensor 185 and can easily determine whether the cutting edge 180a of the cutter 180 is in a position to cut body tissues.
[0124] As shown in FIGS. 16A and 16B, the pipe 42 and a sheath 44 of the shaft 24 of the energy treatment device
12 shown in FIGS. 15A and 15B include fluid discharge ports 186, 188 through which a fluid such as a steam (gas) or
liquid (tissue fluid) described later is discharged formed respectively. These fluid discharge ports 186, 188 are formed
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on the rear end side of the shaft 24.
[0125] Though not shown, a connection mouthpiece is suitably provided on the outer circumferential surface of the
fluid discharge port 188 of the sheath 44. At this point, the fluid described later is discharged through the cutter guiding
grooves 172, 174, the fluid discharge port 186 of the pipe 42 of the shaft 24, the fluid discharge port 188 of the sheath
44 of the shaft 24, and the connection mouthpiece. In this case, a fluid such as a steam and liquid released from body
tissues L1, L2 can easily be discharged from the fluid discharge ports 186, 188 by sucking from inside the connection
mouthpiece.
[0126] The fluid discharge ports 186, 188 are suitably provided in the shaft 24, but may also be suitably provided in
the handle 22.
[0127] As shown in FIG. 18B, a duct 216 is formed inside a cutter 180 along the longitudinal direction of the cutter
180. The duct 216 formed inside the cutter 180 is connected to a hose 18a through an inner portion of a driving rod 182.
A plurality of openings (a conjugation maintenance assistance portion) 216a is formed in the center in a width direction
on the side face of the cutter 180. Thus, a body tissue LT is cut and at the same time, an adhesive is applied to the
neighborhood of the joint surface of a joined portion C. Therefore, the adhesive (conjugation adjunct) penetrates the
joint surface of the joined portion C and is hardened. In this case, as shown in FIG. 18D, an increasing amount of
adhesive penetrates with an adhesive being closer to the cut surface S and a decreasing amount of adhesive penetrates
with an adhesive being further away from the cut surface S.
[0128] Next, the action of a medical treatment system 10 according to the present embodiment will be described using
FIG. 19.
[0129] As described in the first embodiment, a fluid (auxiliary joining agent) with which a joined body tissue LT obtained
after joining the body tissues L1, L2 is coated is put into a fluid reservoir 122 of a fluid source 18. A hose 18a connected
to the fluid reservoir 122 is closed by a flow rate adjustment mechanism 134 so that an adhesive should not flow toward
the energy treatment device 12.
[0130] The operator operates a display unit 108 of the energy source 14 in advance to set output conditions for the
medical treatment system 10 (S201). The operator checks the output (set power Pset [W]) from a high-frequency energy
output portion 104, a threshold Z1 [Ω] of an impedance Z by the detector 106, an energy supply time t1 [sec] and the
like through the display unit 108. If the output from the high-frequency energy output portion 104 or the threshold Z1 of
the impedance Z by the detector 106 should be set to a different value, the operator sets the value as desired and checks
the value through the display unit 108. The operator also sets a flow rate V1 passed from the fluid reservoir 122 to the
energy treatment device 12 through the hose 18a.
[0131] As shown in FIG. 16A, the treatment portion 26 and the shaft 24 of the surgical treatment device 12 are inserted
into the abdominal cavity through, for example, the abdominal wall while the second holding member 54 is closed with
respect to the first holding member 52. To hold the body tissues L1, L2 to be treated by the first and second holding
members 52, 54, the operator operates the treatment portion opening/closing knob 32 of the handle 22 to hold the body
tissues L1, L2 to be treated between the first and second holding members 52, 54.
[0132] The operator operates the pedal of the foot switch 16 while the body tissues L1, L2 are held between the first
and second holding members 52, 54. A signal is input into the first controller 102 from the foot switch 16 and the first
controller 102 of the energy source 14 determines whether the switch 16 is changed to ON by the pedal thereof pressed
through the operation of the operator (S202).
[0133] If the first controller 102 determines that the switch 16 is changed to ON by the pedal thereof pressed, a signal
is input into the high-frequency energy output portion 104 from the first controller 102. The high-frequency energy output
portion 104 supplies energy to the body tissues L1, L2 between the high-frequency electrodes 92, 94 through electrical
connection lines 28a, 28b (S203). Then, a high-frequency current is passed to the body tissues L1, L2 between the high-
frequency electrodes 92, 94. Thus, an inner portion of the body tissues L1, L2 is denatured (the body tissues L1, L2 are
cauterized) while the body tissues L1, L2 are heated and dehydrated and contact surfaces C1, C2 of body tissues L1,
L2 are joined to form a joined portion C.
[0134] An exhausted fluid such as blood and vapor generated from the body tissues L1, L2 in treatment in which the
body tissues L1, L2 are heated and dehydrated can be introduced into cutter guiding grooves 172, 174. Then, the
exhausted fluid introduced into the cutter guiding grooves 172, 174 can be guided out of the energy treatment device
12b from the fluid discharge ports 186, 188 formed in the pipe 42 of the shaft 24 and the sheath 44. Thus, fluid can be
prevented from remaining on joined surfaces of the joined portion C of the body tissues L1, L2 as much as possible and
the body tissues L1, L2 can be treated for conjugation more quickly. Therefore, a sequence of treatment of joining the
body tissues L1, L2 and coating the joined portion C can be provided more efficiently.
[0135] Then, the first controller 102 determines whether the impedance Z has reached the threshold Z1 (S204) and
stops the supply of the high-frequency energy when the impedance Z reaches the threshold Z1 (S205).
[0136] Then, a buzzer sound (first buzzer sound) to tell the end of conjugation treatment of the body tissues L1, L2
using high-frequency energy is emitted from a speaker 110 (S206).
[0137] Next, a medical doctor checks the first buzzer sound and then operates the cutter driving knob 34 shown in
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FIG. 14. That is, the medical doctor advances the cutter 180 along the cutter guiding grooves 172, 174 from the states
shown in FIGS. 16A and 16B. As the cutter 180 advances, a region denatured and joined by the high-frequency electrodes
92, 94 will be cut. At this point, the sensor 185 detects, for example, relative positions of the locking portions 184a, 184b,
184c with respect to the movement regulation pin 42a and conveys the detected relative positions to the second detector
107. The second detector 107 recognizes the position and direction of movement of the cutter 180 with respect to the
shaft 24 and the treatment portion 26 (S207).
[0138] If the direction of movement of the cutter 180 detected by the second detector 107 is recognized as a direction
to cut the body tissue LT, the first controller 102 delivers a signal to a second controller 132 to cause the flow rate
adjustment mechanism 134 to operate so that the hose 18a is opened (S208).
[0139] Thus, while the joined body tissue LT is cut, an adhesive is oozed out from an opening 216a of the cutter 180
to apply the adhesive to a cut surface S. That is, as cutting of the body tissue LT proceeds, adhesive oozed out from
the opening 216a of the cutter 180 is applied.
[0140] If it is assumed that the body tissues L1, L2 have the same thickness, adhesive is applied to a position deviating
from joined surfaces of the joined portion C. The applied adhesive flows in an appropriate direction depending on the
orientation of the first and second holding members 52, 54 and thus, the adhesive is applied to the whole cut surface S
by the cutter 180.
[0141] The adhesive also flows to the surface in contact with the high-frequency electrodes 92, 94 of the body tissue
LT to be applied there. Thus, the adhesive is applied to the whole exterior surface of the body tissue LT.
[0142] When a predetermined discharge of adhesive flows through a hose 18a, the hose 18a is closed (S210). When
closing of the hose 18a is recognized, a buzz sound is issued (S211). Then, if the return of the cutter 180 to the original
position is recognized by a sensor 185 disposed in the cutter 180 after a cutter drive knob 34 being operated (S212), a
buzz sound to tell the end of a sequence of treatment is issued by the speaker 110 (S213).
[0143] According to the present embodiment, as described above, the following effect is achieved.
[0144] A fluid such as blood arising from the body tissues L1, L2 during treatment can be put into the cutter guiding
grooves 172, 174. Then, the fluid put into the cutter guiding grooves 172, 174 can be led to outside the energy treatment
device 12b from the fluid discharge ports 186, 188 formed in the pipe 42 of the shaft 24 and the sheath 44. Thus, fluid
can be prevented from remaining on a joint surface of the joined portion C of the body tissues L1, L2 as much as possible
so that conjugation treatment of the body tissues L1, L2 can be quickened. Therefore, a sequence of the treatment to
join the body tissues L1, L2 and to coat the joined portion C can be carried out more efficiently.
[0145] Moreover, fluid can be prevented from seeping through into the joined portion C of the body tissue LT because
not only the outer circumferential surface of the body tissue LT to be joined can be coated with an adhesive, but also
the adhesive can be applied to the cut surface S of the body tissue LT for coating of the joint surface.
[0146] The hose 18a may be released to allow the adhesive to flow while the cutter 180 moves as described above,
the hose 18a may be released after the movement regulation pin 42a of the pipe 42 reaches the locking portion 184b
at the other end from the locking portion 184a at the one end of the long groove 184 through the intermediate portion
184c. In this case, cutting of the body tissue LT by a blade 180a of the cutter 180 is completed (the cut surface S is
already formed). Then, adhesive is allowed to flow while the movement regulation pin 42a of the pipe 42 reaches the
locking portion 184a at the one end from the locking portion 184b at the other end of the long groove 184 through the
intermediate portion 184c. Then, a space is formed by the cut surfaces S of the body tissues LT when the blade 180a
of the cutter 180 is drawn into the shaft 24 from the cutter guiding grooves 172, 174 of the first and second holding
members 52, 54. If the adhesive is oozed out from the openings 192a, 194a, the adhesive enters the space between
the cut surfaces S. Because the movement of the movement regulation pin 42a of the pipe 42 between the locking
portion 184a at the one end and the locking portion 184b at the other end of the long groove 184 of the cutter 180 can
be detected by the sensor 185, the spatial relationship between the body tissue LT to be joined and the cutter 180 can
easily be grasped. Thus, the timing to close the hose 18a can appropriately be set by the flow rate adjustment mechanism
134.
[0147] The present embodiment has been described by taking a buzzer sound as a sound emitted from the speaker
110, but treatment content or treatment procedures may be told in speech. It is preferable to make each sound easily
recognizable to know what kind of treatment is completed, like the first buzzer sound and the second buzzer sound in
the embodiment, which are considerably different.
[0148] In the present embodiment, a case when the cutter 180 is manually operated by the cutter driving knob 34 has
been described, meanwhile, it is also preferable to cut the body tissue LT by automatically causing the cutter 180 to
operate without operating the cutter driving knob 34 after the body tissues L1, L2 are treated for conjugation by high-
frequency energy. That is, a sequence of treatment from the start of treatment using high-frequency energy to join the
body tissues L1, L2 to the end of treatment to coat the joined body tissue LT may automatically be carried out.
[0149] Next, a first modification of the second embodiment will be described using FIGS. 20A and 20B.
[0150] The cutter 180 shown in FIG. 20A has ducts 212, 214 formed, for example, shown in the upper and lower parts
in FIG. 20B, inside along the longitudinal direction of the cutter 180. The ducts 212, 214 formed inside the cutter 180



EP 2 526 884 B1

18

5

10

15

20

25

30

35

40

45

50

55

are connected to a hose 18a through an inner portion of a driving rod 182. As shown in FIGS. 20A and 20B, a plurality
of openings (conjugation sustainment assistance portions) 212a, 214a are formed at suitable intervals along the longi-
tudinal direction of the cutter 180 on the side face of the cutter 180. These openings 212a, 214a are communicatively
connected to the ducts 212, 214. Thus, a fluid invasion prevention substance (conjugation adjunct) to a body tissue LT
such as an adhesive can be discharged from the openings 212a, 214a through the ducts 212, 214.
[0151] Thus, the opening 212a is formed on the upper side of the up and down (height) direction orthogonal to the
longer direction and width (thickness) direction of the cutter 180 and the opening 214a is formed on the lower side and
therefore, even if the thickness of the body tissues L1, L2 is not uniform, adhesive can easily be caused to invade into
joined surfaces of the joined portion C. Then, the adhesive is applied to the surface Sc and the cut surface S of the
joined portion C for coating.
[0152] Next, a second modification of the second embodiment will be described using FIGS. 21A to 21C.
[0153] Instead of channels (recesses) 62b and 72b (see FIGS. 4A to 4C), first fluid conduits 162 and 164 having
insulating properties is disposed on main bodies 62 and 72 of first and second holding members 52 and 54 shown in
FIGS. 21A to 21C.
[0154] The first fluid conduit 162 is disposed on a ring shape in a position close to the surface of the high-frequency
electrode 92 along edges of the outer circumference of the main body 62. As shown in FIG. 21C, the transverse section
of the first fluid conduit 162 is formed, for example, in a circular shape or rectangular shape. The first fluid conduit 162
preferably has an appropriate elasticity so as to be in close contact with an exterior surface of the body tissue L1 when
the body tissues L1, L2 are held by the first and second holding members 52, 54. The first fluid conduit 162 is connected
to the duct 64a of the base 64 of the first holding member 52. Incidentally, the high-frequency electrode 92 is disposed
inside the first fluid conduit 162.
[0155] The first fluid conduit 162 includes a plurality of openings (a join condition sustainment assistance portion) 162a
at suitable intervals. As shown in FIGS. 21B and 21C, these openings 162a are directed toward the surface of the high-
frequency electrode 92 and also directed toward the center axis of the high-frequency electrode 92. Thus, a fluid dis-
charged from the openings 162a of the fluid conduit 162 can be passed along the surface of the high-frequency electrode
92 toward the center axis of the high-frequency electrode 92.
[0156] Because, as shown in FIG. 21A, the openings 162a of the fluid conduit 162 are positioned close to the surface
of the high-frequency electrode 92, a portion of the fluid conduit 162 is projected from the surface of the high-frequency
electrode 92. Thus, the fluid conduit 162 serves as a barrier portion that prevents a fluid such as a steam from being
leaked to the outside, the fluid such as a steam being generated from the body tissues L1, L2 when the body tissues
L1, L2 are treated using the high-frequency electrode 92.
[0157] Though not illustrated, a fluid conduit 164 having an opening (conjugation maintenance assistance portion)
164a is also disposed at an edge of the main body 72 of the second holding member 54 symmetrically with respect to
the first holding member 52. Thus, the fluid conduit 164 serves as a barrier portion that prevents a fluid such as vapor
generated in the body tissues L1, L2 from leaking to the outside when the body tissues L1, L2 are treated by using the
high-frequency electrode 94. The fluid conduit 164 is connected to the duct 74a of the base 74 of the second holding
member 54.
[0158] Though not illustrated, the fluid conduit 162 is formed as a double lumen and it is preferable that one (inner
side) be a duct having the opening 162a and the other (outer side) be a duct through which a gas or liquid as a coolant
flows. In this case, by causing the other duct (duct on the outer side) to circulate the coolant, the portion of the body
tissues L1, L2 in contact with the fluid conduit 162 can be cooled. Thus, heat can be prevented from being conducted
to the outside of holding surfaces 62a, 72a of the first and second holding members 52, 54 through the body tissues L1,
L2 and thus, the body tissues L1, L2 outside the body tissues L1, L2 to be treated can reliably be prevented from being
affected.
[0159] As shown in FIG. 21B, second fluid conduits 192, 194 having insulating properties are disposed at edges of
the cutter guiding grooves 172, 174. The second fluid conduit 192 is connected to, for example, the duct 64a of the base
64 of the first holding member 52. Similarly, the other second fluid conduit 194 is connected to, for example, the duct
74a of the base 74 of the second holding member 54.
[0160] The second fluid conduits 192, 194 each have a plurality of openings (conjugation sustainment assistance
portions) 192a, 194a at appropriate intervals. The openings 192a, 194a of the second fluid conduits 192, 194 are oriented
toward the same second fluid conduits 192, 194 opposite to each other across the cutter 180.
[0161] The second fluid conduits 192, 194 each have a pair thereof or each have one fluid conduit bent in a substantial
U shape.
[0162] In the present embodiment, a structure in which the fluid conduits 162, 192 are provided in the first holding
member 52 and the fluid conduits 164, 194 are provided in the second holding member 54 is described, but these fluid
conduits 162, 164, 192, 194 may not be provided.
[0163] Also in the present embodiment, an example in which the opening 216a shown in FIGS. 18A and 18B is formed
on the side face of the cutter 180 is shown, but the openings 212a, 214a shown in FIGS. 20A and 20B are also preferably
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formed. In this case, an adhesive can be made to be easily infiltrated into the joined surfaces C1, C2 when the body
tissues L1, L2 that are mutually different in thickness are joined.
[0164] Next, a third modification of the second embodiment will be described using FIGS. 22A and 22B.
[0165] A plurality of heaters (energy output portions) 242 is disposed on the back side of the high-frequency electrode
92 disposed in the main body 62 of the first holding member 52 shown in FIG. 22A. Similarly, though not shown, a
plurality of heaters (energy output portions) 252 is disposed on the back side of the high-frequency electrode 94 disposed
in the main body 72 of the second holding member 54. The heaters 242, 252 can be controlled by the high-frequency
energy output portion 104. That is, the high-frequency energy output portion 104 can supply energy to the high-frequency
electrodes 92, 94 and also to the heaters 242, 252. Incidentally, energy may be made selectively suppliable to both of
the high-frequency electrodes 92, 94 and also to the heaters 242, 252 or energy may be made suppliable simultaneously.
[0166] The high-frequency electrodes 92, 94 are each formed from a material having a high thermal conductivity and
thus, if the heaters 242, 252 are heated by supplying energy from the high-frequency energy output portion 104 to the
heaters 242, 252, heat is conducted from the heaters 242, 252 to the high-frequency electrodes 92, 94. The heat
conducted to the high-frequency electrodes 92, 94 is spread, for example, concentrically from the heaters 242, 252.
[0167] In the present embodiment, a case when the heaters 242, 252 are disposed on the back side of the high-
frequency electrodes 92, 94 is described, but the high-frequency electrodes 92, 94 may wholly be replaced by the heaters.

[Third embodiment]

[0168] Next, the third embodiment will be described using FIGS. 23A to 26B. The present embodiment is a modification
of the first and second embodiments and the same reference numerals are attached to the same members or members
achieving the same action as those described in the first and second embodiments and a detailed description thereof
is omitted.
[0169] As shown in FIGS. 25A and 25B, a base 64 of a first holding member 52 is pivotally supported by a support
pin 83 so as to be rotatable with respect to a pipe 42. The support pin 83 is disposed in parallel with a support pin 82
described in the first embodiment. Like an elastic member 84 of a base 74 of a second holding member 54, the base
64 of the first holding member 52 is energized by an elastic member 85 like a plate spring. In the present embodiment,
as shown in FIGS. 23A and 25B, the first holding member 52 and the second holding member 54 are preferably opened
symmetrically with respect to a shaft 24 in a treatment portion 26 of an energy treatment device 12c.
[0170] In the present embodiment, as shown in FIGS. 23A, 24, 25A, and 25B, a pipe-shaped member (join condition
sustainment assistance portion) 272 is disposed as an auxiliary treatment device instead of a cutter 180 (see FIGS. 16A
and 16B). The proximal end of the pipe-shaped member 272 is connected, as shown in FIGS. 25A and 25B, to a hose 18a.
[0171] As shown in FIG. 25B, a plurality of side holes 272a is formed on the side of a tip portion of the pipe-shaped
member 272. The pipe-shaped member 272 can move between inside the shaft 24 and inside the treatment portion 26
by operating a pipe-shaped member movement knob 36 disposed on a handle 22 and can detect the position of the
pipe-shaped member 272 relative to the treatment portion 26 or the shaft 24.
[0172] As shown in FIGS. 26A and 26B, a main body 62 of a first holding member 52 has a recess (pipe-shaped
member guiding groove) 62c forming a space to move the pipe-shaped member 272 forward and backward formed
therein. The width of the recess 62c is preferably formed slightly larger than an outside diameter of the pipe-shaped
member 272. A high-frequency electrode 92a is also disposed on the recess 62c. The high-frequency electrode 92a
disposed on the recess 62c and a high-frequency electrode 92c disposed on an inner side of a holding surface 62a of
the main body 62 are at the same potential.
[0173] Incidentally, a recess 72c is also formed, as shown in FIG. 26B, in a main body 72 of a second holding member
54 and a high-frequency electrode 94b at the same potential as a high-frequency electrode 94 is disposed on the recess
72c.
[0174] Next, the action of a medical treatment system 10 according to the present embodiment will be described.
[0175] As shown in FIG. 26B, the pipe-shaped member 272 of the energy treatment device 12c is arranged between
body tissues L1, L2 to be joined. Then, the body tissues L1, L2 are held by the main bodies 62, 72 of the first and second
holding members 52, 54 and the pipe-shaped member 272 is sandwiched between the body tissues L1, L2.
[0176] In this state, a substance (conjugation adjunct), such as an adhesive, that prevents fluid from invading the body
tissue LT is introduced from a fluid reservoir 122 to the pipe-shaped member 272 through a hose 18a. Thus, the substance
that prevents fluid from invading the body tissue LT is applied to the body tissues L1, L2 from the side holes 272a of the
pipe-shaped member 272. In this state, the pipe-shaped member 272 is pulled out from between the main bodies 62,
72 of the first and second holding members 52, 54 by operating the pipe-shaped member movement knob 36. Thus,
contact surfaces C1, C2 of the body tissues L1, L2 are in contact via the substance that prevents fluid from invading the
body tissue LT.
[0177] Then, energy is supplied from a high-frequency energy output portion 104 to high-frequency electrodes 92, 94.
Thus, the substance that prevents fluid from infiltrating the body tissue LT on the joint surface is heated and also the
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joint surfaces are joined.
[0178] As more energy is supplied to the high-frequency electrodes 92, 94 or the supply of energy is stopped, the
substance that prevents fluid from penetrating the body tissue LT is hardened. At this point, the substance disposed on
the joint surface of the body tissues L1, L2 to prevent fluid from penetrating the body tissue LT penetrates from the
contact surfaces C1, C2 of the body tissues L1, L2 toward the high-frequency electrodes 92, 92b, 94, 94b. Thus, the
substance that prevents fluid from penetrating the body tissue LT acts to sustain the joined state of the body tissues L1, L2.
[0179] According to the present embodiment, as described above, the following effect is achieved.
[0180] A fluid invasion prevention substance to the body tissue LT can directly be applied to between the body tissues
L1, L2. That is, the substance that reliably prevents fluid from penetrating the body tissue LT can be applied to between
the contact surfaces C1, C2 of the body tissues L1, L2.
[0181] Thus, when the body tissues L1, L2 are joined using high-frequency energy or the like, since the substance
that prevents fluid from penetrating the body tissue LT is disposed between the contact surfaces C1, C2, even if a force
to release joining of the body tissues L1, L2 acts, fluid can be prevented from penetrating the joint surface of the body
tissues L1, L2 so that the joined state can be sustained.
[0182] Next, a first modification of the third embodiment will be described using FIG. 27.
[0183] That is, the present embodiment is described by assuming that instead of a cutter 180, a pipe-shaped member
272 is used, but an ultrasonic transducer 276 (see FIG. 27) may be disposed at an end face of the pipe-shaped member
272. That is, the pipe-shaped member 272 functions as an energy output portion that outputs ultrasonic energy to the
body tissues L1, L2. In this case, after pretreatment to cause collagen to be exposed on contact surfaces C1, C2 of the
body tissues L1, L2 by ultrasonic treatment using the pipe-shaped member 272, the body tissues L1, L2 can be bonded
by a substance that prevents fluid from invading into the body tissue LT.
[0184] Next, a second modification of the third embodiment will be described using FIGS. 28 to 29C. Here, an example
using heaters 222, 232 (see FIGS. 10A and 10B) will be described, but high-frequency electrodes may also be used.
[0185] In the present modification, a mesh or porous coating member (which is melted when heated and applied,
invaded, and cured in the body tissues L1, L2 like an adhesive) may be used on the outer circumferential surface of the
body tissues L1, L2 when high-frequency electrodes are used for treatment and further a sheet coating member may
also be used when heaters are used for treatment.
[0186] A medical treatment system 10 according to the present embodiment includes an energy treatment device 12
and an energy source 14 and a case when a fluid source 18 is removed from the medical treatment system 10 will be
described here. In addition, a case when mainly the heaters 222, 232 (see FIGS. 10A and 10B) are used, instead of
high-frequency electrodes 92, 94, will be described.
[0187] As shown in FIG. 28A, a coating member (sheet member) 224 (see FIG. 28B) whose transverse section is
formed in a C shape is disposed on the outer circumference of the main body 62 of the first holding member 52.
[0188] As shown in FIGS. 29A to 29C, a portion of the coating member 224 in contact with the heater 222 has various
shapes like non-porous sheet, mesh, and porous shapes. The coating member 224 contains components of the conju-
gation adjunct described in the first embodiment and a heated portion thereof is melted when heated to an appropriate
temperature and components of the conjugation adjunct spread to the surface of body tissues or infiltrate and are cured
while spread on the surface of body tissues or infiltrated when cooled. When cured, as described in the first embodiment,
the action of preventing fluid from infiltrating to contact surfaces described later or the like from outside body tissues is
achieved.
[0189] The coating member 224 is suitably expandable at least in the circumferential direction (width direction orthog-
onal to the longer direction of the main body 62 of the first holding member 52) before heating (for example, states like
non-porous sheet, mesh, and porous shapes). Then, when the coating member 224 is disposed in the main body 62 of
the first holding member 52, the coating member 224 can be brought into close contact with the holding surface 62a of
the main body 62 of the first holding member 52 and an exterior surface detached from the second holding member 54
of the main body 62.
[0190] Coating members (conjugation maintenance assistance portions) 224, 234 are disposed between the body
tissues L1, L2 and the heaters 222, 232 when the body tissues L1, L2 are held by the main bodies 62, 72 of the first
and second holding members 52, 54 and so are pressed toward the heaters 222, 232 by the body tissues L1, L2. Thus,
when the body tissues L1, L2 are held by the first and second holding members 52, 54, the coating members 224, 234
come into contact with the heaters 222, 232.
[0191] Ends of the coating member 224 disposed in the first holding member 52 may be opposed to each other in
positions of the main body 62 of the first holding member 52 detached from the main body 72 of the second holding
member 54 or may partially be overlapping. The heater 232 and the coating member 234 are also disposed in the second
holding member 54. In this case, the heater 232 and the coating member 234 are suitably disposed in the same manner
as in the first holding member 52.
[0192] A substance that prevents fluid from invading into the body tissue LT is gradually cured by being cooled by the
stop of energy supply. Then, the substance that prevents fluid from invading into the body tissue LT is sustained in a
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state in which the joined body tissues LT are coated with the substance.
[0193] Portions of the coating members 224, 234 that are not in contact with the heaters 222, 232 preferably sustain
a state of being disposed in the main bodies 62, 72 of the first and second holding members 52, 54. That is, the coating
member 224 disposed in the first holding member 52 maintains a state in which the side detached from the holding
surface 62a of the main body 62 with respect to the second holding member 54 is disposed on the outer circumferential
surface of the main body 62. Also, the coating member 234 disposed in the second holding member 54 sustains a state
in which the side detached from the holding surface 72a of the main body 72 with respect to the first holding member
52 is disposed on the outer circumferential surface of the main body 72.
[0194] The porous coating members 224, 234 shown in FIG. 29B or mesh coating members 224, 234 shown in FIG.
29C are used, instead of the heaters 222, 232, the high-frequency electrodes 92, 94 may be used for treatment. If the
porous coating members 224, 234 shown in FIG. 29B are used, a portion of the high-frequency electrodes 92, 94 comes
into contact with the body tissues L1, L2. If the mesh coating members 224, 234 shown in FIG. 29C are used, a portion
of the high-frequency electrodes 92, 94 comes into contact with the body tissues L1, L2. Thus, when the porous coating
members 224, 234 or the mesh coating members 224, 234 are used, the high-frequency electrodes 92, 94 or the heaters
222, 232 may be used.
[0195] On the other hand, if the non-porous sheet coating members 224, 234 are used, the high-frequency electrodes
92, 94 do not come into contact with the body tissues L1, L2 and thus, it is preferable to use the heaters 222, 232 in this
case. Incidentally, if a hole can be provided by a projection 202 provided in the high-frequency electrode 92 in a portion
of the non-porous sheet coating members 224, 234 so that the high-frequency electrodes 92, 94 can directly be brought
into contact with the body tissues L1, L2, as will be described below, treatment using high-frequency energy will also
be possible.

[Fourth embodiment]

[0196] Next, the fourth embodiment will be described using FIGS. 30 to 33C. The present embodiment is a modification
of the first to third embodiments. Here, the present embodiment will be described by taking a circular type bipolar energy
treatment device (medical treatment device) 12d for treatment, for example, through or outside the abdominal wall as
an example of the energy treatment device will be described.
[0197] Next, the fourth embodiment will be described using FIGS. 30 to 33C. Here, a circular type bipolar energy
treatment device (medical treatment device) 12d to carry out treatment, for example, through the abdominal wall or
outside the abdominal wall is taken as an example of the energy treatment device.
[0198] As shown in FIG. 30, the energy treatment device 12d includes a handle 322, a shaft 324, and a treatment
portion (holding portion) 326 that can be opened and closed. An energy source 14 is connected to the handle 322 via
a cable 28 and also a fluid source 18 connected to the handle 322 via a hose 18a.
[0199] A treatment portion opening/closing knob 332 and a cutter driving lever 334 are disposed on the handle 322.
The treatment portion opening/closing knob 332 is rotatable with respect to the handle 322. If the treatment portion
opening/closing knob 332 is rotated, for example, clockwise with respect to the handle 322, a detachable-side holding
member 354 described later of the treatment portion 326 is detached from a main body-side holding member 352 (see
FIG. 33B) and if the treatment portion opening/closing knob 332 is rotated counterclockwise, the detachable-side holding
member 354 is brought closer to the main body-side holding member 352 (see FIG. 33A).
[0200] The shaft 324 is formed in a cylindrical shape. In consideration of insertability into body tissues, the shaft 324
is made to be curved appropriately. It is, needless to say, that the shaft 324 is also suitably formed in a straight shape.
[0201] The treatment portion 326 is disposed at the distal end of the shaft 324. As shown in FIGS. 33A and 33B, the
treatment portion 326 includes the main body-side holding member (first holding member) 352 formed at the distal end
of the shaft 324 and the detachable-side holding member (second holding member) 354 detachable from the main body-
side holding member 352.
[0202] The main body-side holding member 352 includes a cylinder body 362, a frame 364, an electrical connection
pipe 366, a cutter 368, a cutter pusher 370, and first and second fluid ducts 372, 374. The cylinder body 362 and the
frame 364 have insulating properties. The cylinder body 362 is coupled to the distal end of the shaft 324. The frame 364
is disposed in a state of being fixed with respect to the cylinder body 362.
[0203] The frame 364 has a center axis which is opened. The electrical connection pipe 366 is disposed in the opened
center axis of the frame 364 movably within a predetermined range along the center axis of the frame 364. If the treatment
portion opening/closing knob 332 of the handle 322 is rotated, as shown in FIGS. 33A and 33B, the electrical connection
pipe 366 can move within the predetermined range through, for example, ball screw (not shown) action. The electrical
connection pipe 366 has a projection 366a projecting inwards in a diameter direction formed thereon so that a connector
382a of an electrical connection shaft 382 described later can be engaged and released.
[0204] A fluid duct 374 to pass a fluid to the detachable-side holding member 354 is disposed inside the electrical
connection pipe 366. Like the electrical connection pipe 366, the fluid duct 374 is movable within a predetermined range.
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[0205] As shown in FIGS. 31B and 33B, a space is formed between the cylinder body 362 and the frame 364. The
cutter 368 in a cylindrical shape is disposed in the space between the cylinder body 362 and the frame 364. The proximal
end of the cutter 368 is connected to the tip portion of the cutter pusher 368a disposed inside the shaft 324. The cutter
368 is fixed to the outer circumferential surface of the cutter pusher 370. Though not shown, the proximal end of the
cutter pusher 370 is connected to the cutter driving lever 334 of the handle 322. Thus, if the cutter driving lever 334 of
the handle 322 is operated, the cutter 368 moves via the cutter pusher 370.
[0206] A first fluid airway (fluid channel) 376 is formed between the cutter pusher 370 and the frame 364. Also, a fluid
discharge port (not shown) which is configured to discharge a fluid passing through the first fluid airway 376 to the outside
is formed in the shaft 324 or the handle 322.
[0207] As shown in FIGS. 31B and 32, a first high-frequency electrode 378 in an annular shape is formed as an output
member or an energy discharge unit at the tip end of the cylinder body 362. The tip end of a first electrical connection
line 378a is fixed to the first high-frequency electrode 378. The first electrical connection line 378a is connected to the
cable 28 via the main body-side holding member 352, the shaft 324, and the handle 322.
[0208] As shown in FIG. 32, recesses (conjugation maintenance assistance portion) 379 are formed in the first high-
frequency electrode 378 at the tip of the main body-side holding member 352. Each of the recesses 379 is formed in
such a way that a projection 391 of a second high-frequency electrode 390 described later and disposed in the detachable-
side holding member 354 is accepted in a non-contact manner.
[0209] An edge 362a of the cylinder body 362 is formed in a position higher than the first high-frequency electrode
378 on the outer side of the first high-frequency electrode 378. That is, the edge 362a of the main body-side holding
member 352 is closer to a head portion 384 described later of the detachable-side holding member 354 than the first
high-frequency electrode 378.
[0210] The length of the projection 391 of the second high-frequency electrode 390 of the detachable-side holding
member 354 is formed to a height that does not come into contact with the recess 379 of the first high-frequency electrode
378 of the main body-side holding member 352. In other words, the depth of the recess 379 of the first high-frequency
electrode 378 is formed deeper (longer) than the length of the projection 391 of the second high-frequency electrode 390.
[0211] The detachable-side holding member 354 includes the electrical connection shaft 382 having the connector
382a, the head portion 384, and a fluid duct 386. The head portion 384 is formed in a substantially semi-spherical shape.
The connector 382a of the electrical connection shaft 382 is formed on the side closer to one end of the electrical
connection shaft 382. The electrical connection shaft 382 has a circular transverse section, one end thereof is formed
in a tapering shape, and the other end is fixed to the head portion 384. The connector 382a of the electrical connection
shaft 382 is formed in a concave shape enabling engagement with the projection 366a of the electrical connection pipe
366 on the side closer to one end of the electrical connection shaft 382. The outer circumferential surface of a portion
other than the connector 382a of the electrical connection shaft 382 is insulated by coating or the like.
[0212] The electrical connection shaft 382 has first and second ducts 388a, 388b formed so that one end and the
other end are cut through. The first duct 388a is formed so that the center axis of the electrical connection shaft 382 is
cut through. The first duct 388a is communicatively connected to the fluid duct 374 of the main body-side holding member
352 when the connector 382a of the electrical connection shaft 382 of the detachable-side holding member 354 is fitted
into the projection 366a of the electrical connection pipe 366 of the main body-side holding member 352. The second
duct 388b is communicatively connected to the second fluid airway (fluid path) 380 between the electrical connection
pipe 366 and the fluid duct 374.
[0213] The head portion 384 has an edge 384a formed thereon. A second high-frequency electrode 390 in an annular
shape is disposed as an output member or an energy discharge unit on the inner side of the edge 384a. One end of a
second electrical connection line 390a is fixed to the second high-frequency electrode 390. The other end of the second
electrical connection line 390a is electrically connected to the electrical connection shaft 382.
[0214] As shown in FIGS. 31B and 33B, the second high-frequency electrode 390 has a plurality of projections 391
disposed, for example, at equal intervals. If the detachable-side holding member 354 is brought closer to the main body-
side holding member 352, the projection 391 can be disposed in a state in which the projection 391 is not in contact with
the recess 379 of the first high-frequency electrode 378.
[0215] The projection 391 is formed to an appropriate length so that a hole is formed in the body tissues L1, L2. The
projection 391 does not necessarily need to penetrate through the body tissues L1, L2 and the tip (distal end with respect
to the high-frequency electrode 390) of the projection 391 is suitably positioned closer to the high-frequency electrode
378 of the main body-side holding member 352 than the contact surfaces C1, C2 of the body tissues L1, L2.
[0216] As shown in FIG. 33C, each of the projections 391 has one or a plurality of openings 391a formed therein.
Each of the projections 391 preferably has a plurality of openings 391a formed therein. The projection 391 is commu-
nicatively connected to the first duct 388a and the second fluid duct 374 and can ooze out a fluid (conjugation adjunct)
such as an adhesive through the opening 391a. The projections 391 are preferably disposed, for example, at equal
intervals or in such a way that the same amount of liquid is oozed out from the opening 391a of each of the projections
391 by adjusting, for example, the diameter of the opening 391a.
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[0217] A fluid discharge groove 392 in an annular shape is formed between the edge 384a of the head portion 384
and the second high-frequency electrode 390. The fluid discharge groove 392 is communicatively connected to the
second duct 388b of the electrical connection shaft 382. The surface of the second high-frequency electrode 390 is in
a state of being drawn to the edge 384a of the head portion 384. That is, the contact surface of the edge 384a of the
detachable-side holding member 354 is closer to the main body-side holding member 352 than the second high-frequency
electrode 390. Thus, vapor and liquids discharged from the body tissues L1, L2 in contact with the second high-frequency
electrode 390 flow into the fluid discharge groove 392.
[0218] A cutter receiving portion 394 to receive the cutter 368 disposed on the main body-side holding member 352
is formed inside the second high-frequency electrode 390 in an annular shape.
[0219] Further, the fluid discharge groove 392 is communicatively connected to the head portion 384 and the second
duct 388b of the electrical connection shaft 382. The second duct 388b is communicatively connected to the second
fluid airway (fluid path) 380 of the electrical connection pipe 366. The shaft 324 or the handle 322 has a fluid discharge
port (not shown) formed to discharge a fluid flowing through the second fluid airway 380.
[0220] The electrical connection pipe 366 is connected to the cable 28 via the shaft 324 and the handle 322. Thus,
when the connector 382a of the electrical connection shaft 382 of the detachable-side holding member 354 is engaged
with the projection 366a of the electrical connection pipe 366, the second high-frequency electrode 390 and the electrical
connection pipe 366 are electrically connected.
[0221] As shown in FIGS. 31A and 31B, the fluid duct 386 is disposed on the outer circumferential surface of the head
portion 384 of the detachable-side holding member 354. The fluid duct 386 is disposed on the outer side of the edge
384a head portion 384. Then, as shown in FIGS. 31B and 33B, an opening (conjugation maintenance assistance portion)
386a is formed in a portion of the fluid duct 386 disposed on the outer side of the edge 384a head portion 384 and a
branch duct 386b to discharge a fluid through the second high-frequency electrode 390 is formed inside the head portion
384. The fluid duct 386 is communicatively connected to the first duct 388a from the outer circumferential surface of the
head portion 384 of the detachable-side holding member 354 to the inside of the electrical connection shaft 382. The
branch duct 386b of the fluid duct 386 is communicatively connected to the first duct 388a to branch from the first duct
388a. The first duct 388a of the electrical connection shaft 382 is connected to the second fluid duct 374 disposed on
the inner side of the electrical connection pipe 366 of the main body-side holding member 352.
[0222] The electrical connection pipe 366 is connected to the cable 28 via the shaft 324 and the handle 322. Thus,
when the connector 382a of the electrical connection shaft 382 is engaged with the projection 366a of the electrical
connection pipe 366, the second high-frequency electrode 390 and the electrical connection pipe 366 are electrically
connected.
[0223] Next, the action of a medical treatment system 10 according to the present embodiment will be described.
[0224] As shown in FIG. 33A, the treatment portion 326 and the shaft 324 of the energy treatment device 12c are
inserted into the abdominal cavity through, for example, the abdominal wall while the main body-side holding member
352 is closed with respect to the detachable-side holding member 354. The main body-side holding member 352 and
the detachable-side holding member 354 of the energy treatment device 12c are opposed across body tissues to be
treated.
[0225] The treatment portion opening/closing knob 332 of the handle 322 is operated to sandwich the body tissues
L1, L2 to be treated between the main body-side holding member 352 and the detachable-side holding member 354.
At this point, the treatment portion opening/closing knob 332 of the handle 322 is rotated, for example, clockwise with
respect to the handle 322. Then, as shown in FIG. 33B, the electrical connection pipe 366 is moved to the side of the
distal end portion thereof with respect to the frame 364 of the shaft 324 of the electrical connection pipe 366. Thus, the
interval between the main body-side holding member 352 and the detachable-side holding member 354 increases so
that the detachable-side holding member 354 can be separated from the main body-side holding member 352.
[0226] Then, the body tissues L1, L2 to be treated are arranged between the first high-frequency electrode 378 of the
main body-side holding member 352 and the second high-frequency electrode 390 of the detachable-side holding
member 354. The electrical connection shaft 382 of the detachable-side holding member 354 is inserted into the electrical
connection pipe 366 of the main body-side holding member 352. In this state, the treatment portion opening/closing
knob 332 of the handle 322 is rotated, for example, counterclockwise. Thus, the detachable-side holding member 354
is closed with respect to the main body-side holding member 352. In this manner, the body tissues L1, L2 to be treated
are held between the main body-side holding member 352 and the detachable-side holding member 354.
[0227] In this state, the foot switch or hand switch is operated to supply energy from the energy source 14 to each of
the first high-frequency electrode 378 and the second high-frequency electrode 390 via the cable 28. The first high-
frequency electrode 378 passes a high-frequency current to the second high-frequency electrode 390 via the body
tissues L1, L2. Thus, the body tissues L1, L2 between the first high-frequency electrode 378 and the second high-
frequency electrode 390 are heated.
[0228] At this point, a fluid such as a vapor and a liquid arises from a heated portion of the body tissues L1, L2. The
surface of the first high-frequency electrode 378 exposed to the side of the detachable-side holding member 354 is
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positioned slightly lower than the edge 362a of the main body-side holding member 352 while the first high-frequency
electrode 378 is fixed to the main body-side holding member 352. Similarly, the surface of the second high-frequency
electrode 390 exposed to the side of the main body-side holding member 352 is positioned slightly lower than the edge
384a of the head portion 384 of the detachable-side holding member 354 while the second high-frequency electrode
390 is fixed to the detachable-side holding member 354.
[0229] Thus, the edge 362a of the main body-side holding member 352 discharges a fluid arising from the body tissue
L1 in contact with the first high-frequency electrode 378 to the second fluid airway 380 inside the electrical connection
pipe 366 through the fluid discharge groove 392 and the second duct 388b. Also, the edge 384a of the detachable-side
holding member 354 discharges a fluid arising from the body tissue L2 in contact with the second high-frequency electrode
390 to the first fluid airway 376 between the cylinder body 362 and the frame 364. Therefore, the edge 362a of the main
body-side holding member 352 and the edge 384a of the detachable-side holding member 354 each serve the role as
a barrier portion (dam) to prevent a fluid arising from the body tissues L1, L2 from leaking to the outside of the main
body-side holding member 352 and the detachable-side holding member 354.
[0230] Then, while the main body-side holding member 352 and the detachable-side holding member 354 are closed,
a fluid arising from the body tissue L1 flows into the first fluid airway 376 and a fluid arising from the body tissue L2 flows
into the second fluid airway 380 by the edge 362a of the main body-side holding member 352 and the edge 384a of the
detachable-side holding member 354 being kept in contact. Thus, a fluid arising from the body tissues L1, L2 is passed
from the first and second fluid airways 376, 380 to the side of the handle 322 before being discharged to the outside of
the energy treatment device 12d.
[0231] After the body tissues L1, L2 being joined, an adhesive is allowed to flow through a fluid reservoir 122, the hose
18a, the second fluid duct 374, the first duct 388a, the branch duct 386b, and the opening 391a of the projection 391.
Then, the adhesive is infiltrated to the joined surfaces of the joined portion C from the opening 391a of the projection
391 and cured. That is, an adhesive containing a conjugation adjunct is applied to the joined surfaces of treated body
tissues L1, L2 and the joined portion C of the body tissue LT is coated with the adhesive.
[0232] According to the present embodiment, as described above, the following effect is achieved.
[0233] By treating the body tissues L1, L2 for conjugation while measuring the impedance Z of the body tissues L1,
L2, close contact of the contact surfaces C1, C2 of the body tissues L1, L2 can be made more reliable. By causing an
adhesive or the like to infiltrate to the joined surfaces of the body tissue LT treated for conjugation after the body tissues
L1, L2 being treated for conjugation, the joined portion can be coated. Thus, fluid can be prevented from infiltrating to
the joined portion C of the body tissue LT treated for conjugation. Therefore, a state in which the contact surfaces C1,
C2 of the body tissues L1, L2 are in close contact (state in which the body tissues LT are joined) can be sustained for a
long time.
[0234] The present embodiment is described by taking a case when the high-frequency electrodes 378, 390 are used,
but it is also preferable to use other types of energy such as heaters and laser light.
[0235] Next, a first modification of the fourth embodiment will be described using FIGS. 34 and 35. The present
modification uses coating members 396, 398 formed of components similar to those of coating members 224, 234
described in the second modification of the third embodiment.
[0236] As shown in FIGS. 34 and 35, a main body-side holding member 352 and a detachable-side holding member
354 have coating members (join condition sustainment assistance portions) 396, 398 in various sheet shapes such as
a nonporous shape, porous shape, and mesh shape containing a conjugation adjunct, instead fluid duct 386 (see FIGS.
31A to 33B) described in the fourth embodiment, disposed therein.
[0237] The coating members 396, 398 are each formed in a substantially annular shape. That is, the coating members
396, 398 have openings 396a, 398a therewithin. The opening 396a of the coating member 396 disposed on the main
body-side holding member 352 causes an electrical connection pipe 366 of the main body-side holding member 352 to
project. The opening 398a of the coating member 398 disposed on the detachable-side holding member 354 causes an
electrical connection shaft 382 of the detachable-side holding member 354 to project.
[0238] By providing treatment in this state, the outer circumference of the body tissues L1, L2 can be coated so that
fluid can be prevented from infiltrating particularly to the joined portion C of the body tissues L1, L2.
[0239] In the present embodiment, a case when high-frequency electrodes 378, 390 are used has been described,
but it is also preferable to use other type of energy such as a heater and laser light.
[0240] Heretofore, some embodiments have been concretely described with reference to drawings, but the present
invention is not limited to the above embodiments and includes all embodiments carried out within the range without
deviating from the scope thereof.

Industrial Applicability

[0241] According to the present invention, there can be provided a medical treatment device and a medical treatment
system capable of preventing invasion of fluid to a joint surface of body tissues to be able to sustain a state in which the
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body tissues are in close contact for a long time.

Claims

1. A medical treatment apparatus (10) to treat body tissues (L1, L2) for conjugation, the apparatus (10) comprising:

at least a pair of holding members (52, 54; 352, 354) configured to hold the body tissues;
an energy output portion (92, 94; 222, 232; 282; 242; 92, 92a, 94, 94b, 272; 378, 390) which is provided in at
least one of the holding members (52, 54; 352, 354), and which is configured to output energy from an energy
source (14) to the body tissues (L1, L2) held by the pair of holding members (52, 54; 352, 354) and configured
to join contact surfaces (C1, C2) of the body tissues and form a joined portion (C);
a supplying portion (62b; 386) which is configured to supply a substance to prevent fluid from invading the joined
portion (C) of the body tissue (LT) and cover a surface of the joined portion (C) of the body tissues (L1, L2); and
a controller (132) which is configured to control supply of the substance from the supplying portion (62b; 386)
through the contact surfaces (C1, C2) of the body tissues (L1, L2) after a confirmation of energy output and
energy output state from the energy output portion (92, 94; 222, 232; 282; 242; 92, 92a, 94, 94b, 272; 378, 390)
by the controller (132),
characterized in that
the supplying portion (62b; 386) includes at least one projection (202; 391) configured to penetrate the body
tissues (L1, L2), and
the projection (202; 391) includes at least one opening (204; 391a).

2. The medical treatment apparatus (10) according to claim 1, wherein a cutter (180; 368) configured to cut the body
tissues (L1, L2) is disposed through the holding members (52, 54; 352, 354).

3. The medical treatment apparatus (10) according to claim 1, further comprising a fluid source (18) configured to
reserve the substance to prevent the fluid from invading the body tissue (LT), and configured to supply the substance
from the supplying portion (62b; 386).

4. The medical treatment apparatus (10) according to claim 1, wherein the energy output portion (92, 94; 222, 232;
282; 242; 92, 92a, 94, 94b, 272; 378, 390) is configured to output and apply at least one of a high-frequency wave,
a microwave, a heater, laser light, and ultrasonic energy to the body tissues (L1, L2) so that the body tissues (L1,
L2) are heated.

Patentansprüche

1. Medizinische Behandlungsvorrichtung (10) zur Behandlung von Körpergewebe (L1, L2) für die Konjugation, wobei
die Vorrichtung (10) umfasst:

mindestens ein Paar Halteelemente (52, 54; 352, 354), die dazu ausgelegt sind, die Körpergewebe zu halten;
einen Energieabgabeabschnitt (92, 94; 222, 232; 282; 242; 92, 92a, 94, 94b, 272; 378, 390), der in mindestens
einem der Halteelemente (52, 54; 352, 354) vorgesehen ist, und der dazu ausgelegt ist, Energie von einer
Energiequelle (14) an die Körpergewebe (L1, L2) abzugeben, die von dem Paar Halteelementen (52, 54; 352,
354) gehalten werden, und der dazu ausgelegt ist, Kontaktflächen (C1, C2) der Körpergewebe zu verbinden
und einen verbundenen Abschnitt (C) zu bilden;
einen Zufuhrabschnitt (62b; 386), der dazu ausgelegt ist, eine Substanz zum Verhindern, dass Fluid in den
verbundenen Abschnitt (C) des Körpergewebes (LT) eindringt, zuzuführen, und dazu, eine Oberfläche des
verbundenen Abschnitts (C) der Körpergewebe (L1, L2) abzudecken; und
eine Steuereinrichtung (132), die dazu ausgelegt ist, die Zufuhr der Substanz aus dem Zufuhrabschnitt (62b;
386) durch die Kontaktflächen (C1, C2) der Körpergewebe (L1, L2) nach einer Bestätigung der Energieabgabe
und eines Energieabgabezustands des Energieabgabeabschnitts (92, 94; 222, 232; 282; 242; 92, 92a, 94, 94b,
272; 378, 390) durch die Steuereinrichtung (132) zu steuern,
dadurch gekennzeichnet, dass
der Zufuhrabschnitt (62b; 386) mindestens einen Vorsprung (202; 391) umfasst, der dazu ausgelegt ist, die
Körpergewebe (L1, L2) zu penetrieren, und
der Vorsprung (202; 391) mindestens eine Öffnung (204; 391a) umfasst.
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2. Medizinische Behandlungsvorrichtung (10) nach Anspruch 1, wobei eine Schneideeinrichtung (180; 368), die dazu
ausgelegt ist, die Körpergewebe (L1, L2) zu schneiden, im Innern der Halteelemente (52, 54; 352, 354) angeordnet ist.

3. Medizinische Behandlungsvorrichtung (10) nach Anspruch 1, die ferner eine Fluidquelle (18) umfasst, die dazu
ausgelegt ist, die Substanz zum Verhindern, dass Fluid in das Körpergewebe (LT) eindringt, vorrätig zu halten, und
dazu ausgelegt ist, die Substanz aus dem Zufuhrabschnitt (62b; 386) zuzuführen.

4. Medizinische Behandlungsvorrichtung (10) nach Anspruch 1, wobei der Energieabgabeabschnitt (92, 94; 222, 232;
282; 242; 92, 92a, 94, 94b, 272; 378, 390) dazu ausgelegt ist, mindestens eins von einer Hochfrequenzwelle, einer
Mikrowelle, einer Heizeinrichtung, von Laserlicht und Ultraschallenergie an die Körpergewebe (L1, L2) abzugeben
und anzulegen, sodass die Körpergewebe (L1, L2) erwärmt werden.

Revendications

1. Appareil de traitement médical (10) pour traiter des tissus corporels (L1, L2) en vue d’une conjugaison, l’appareil
(10) comprenant :

au moins une paire d’éléments de maintien (52, 54 ; 352, 354) configurés pour maintenir les tissus corporels ;
une partie d’émission d’énergie (92, 94 ; 222, 232 ; 282 ; 242 ; 92, 92a, 94, 94b, 272 ; 378, 390) qui est disposée
dans au moins un des éléments de maintien (52, 54 ; 352, 354), et qui est configurée pour émettre de l’énergie,
provenant d’une source d’énergie (14), vers les tissus corporels (L1, L2) maintenus par la paire d’éléments de
maintien (52, 54 ; 352, 354) et configurée pour assembler des surfaces de contact (C1, C2) des tissus corporels
et former une partie assemblée (C) ;
une partie de distribution (62b ; 386) qui est configurée pour distribuer une substance pour empêcher du fluide
d’envahir la partie assemblée (C) du tissu corporel (LT) et recouvrir une surface de la partie assemblée (C) des
tissus corporels (L1, L2) ; et
une unité de commande (132) qui est configurée pour commander la distribution de la substance depuis la
partie de distribution (62b ; 386) à travers les surfaces de contact (C1 ; C2) des tissus corporels (L1, L2) après
une confirmation de l’émission d’énergie et de l’état d’émission d’énergie de la partie d’émission d’énergie (92,
94 ; 222, 232 ; 282 ; 242 ; 92, 92a, 94, 94b, 272 ; 378, 390) par l’unité de commande (132),
caractérisé par le fait que :

la partie de distribution (62b ; 386) comprend au moins une saillie (202 ; 391) configurée pour pénétrer
dans les tissus corporels (L1, L2), et
la saillie (202 ; 391) comprend au moins une ouverture (204 ; 391a).

2. Appareil de traitement médical (10) selon la revendication 1, dans lequel un élément de coupe (180 ; 368) configuré
pour couper les tissus corporels (L1, L2) est disposé à travers les éléments de maintien (52, 54 ; 352, 354).

3. Appareil de traitement médical (10) selon la revendication 1, comprenant en outre une source de fluide (18) configurée
pour réserver la substance pour empêcher le fluide d’envahir le tissu corporel (LT), et configurée pour distribuer la
substance depuis la partie de distribution (62b ; 386).

4. Appareil de traitement médical (10) selon la revendication 1, dans lequel la partie d’émission d’énergie (92, 94 ;
222, 232 ; 282 ; 242 ; 92, 92a, 94, 94b, 272 ; 378, 390) est configurée pour émettre et appliquer au moins un parmi
une onde haute fréquence, une micro-onde, un élément chauffant, une lumière laser et de l’énergie ultrasonore,
aux tissus corporels (L1, L2) de telle sorte que les tissus corporels (L1, L2) sont chauffés.
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