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INSTRUMENT FOR ENDOSCOPE 

BACKGROUND OF THE INVENTION 

0001) 1. Field of the Invention 
0002 The present invention relates to an instrument used 
together with an endoscope in a Surgical operation using the 
endoscope. 

0003 2. Description of the Related Art 
0004. In a surgical operation using an endoscope, treat 
ment tools such as forceps are used. An example of the 
treatment tool is disclosed in U.S. Pat. No. 6,245,085. In an 
operation using Such a treatment tool, a hole (called a "port') 
having a diameter of 5 to 10 mm is provided in a body wall, 
and the treatment tool is inserted through the hole. In this 
case, the area where treatment is possible is narrower in 
comparison with an open operation in which a portion of a 
body wall is cut and opened. Therefore, when an area to be 
treated is large or the position of the hole is inappropriate 
with respect to the part to be treated, the operation of the 
treatment tool may be difficult, or the treatment may be 
complicated. In Such a case, if another hole is provided at 
another position, the damaged area in the patient’s body is 
increased in size. 

0005 PCT International Publication, No. WO98/.48687 
discloses a treatment tool for solving the above problems. In 
the disclosed treatment tool, a treatment section and an 
operation section are not coaxially arranged. When using 
such a treatment tool, it is difficult for the operator to 
intuitively know the position to be treated. Additionally, a 
possible amount of offset between the treatment section and 
an inserted portion is restricted depending on the outer 
diameter of the hole provided in a body wall. In order to 
secure a sufficiently wide area which can be treated, the 
diameter of the hole must be large. Therefore, it is difficult 
to perform wide area treatment with low damage. 

SUMMARY OF THE INVENTION 

0006 An instrument for an endoscope according to the 
present invention includes: 

0007 a first insertion portion having an base end portion 
to which an operation section is connected; 

0008 an first offset portion extending outward from an 
axis of the first insertion portion; 

0009 a second insertion portion having a base end por 
tion joined to the first offset portion and an element extend 
ing parallel to the axis of the first insertion portion; 

0010 a second offset portion which is joined to a head 
portion of the second insertion portion and reaches an 
extension of the axis of the first insertion portion; 

0011 a third insertion portion which is joined to the 
second offset portion and has a portion arranged on an axis 
which is substantially the same as at least a part of the axis 
of the first insertion portion; and 

0012 an inner hole formed through the first insertion 
portion, the first offset portion, the second insertion portion, 
the second offset portion, and the third insertion portion. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

0013 FIG. 1 is a diagram showing the structure of a 
Surgical treatment tool as an embodiment of the instrument 
for the endoscope. 

0014 FIG. 2 is a sectional view showing the structure of 
an operation section. 
0015 FIG. 3 is a sectional view showing the structure of 
a treatment section. 

0016 FIG. 4 is a diagram showing a head portion of an 
insertion section and divisions of a scale provided in the 
treatment section. 

0017 FIG. 5 is a diagram showing a state in which the 
head side of the insertion section is linearly arranged. 
0018 FIG. 6 is a diagram explaining a method of using 
the Surgical treatment tool. 
0019 FIG. 7 is a diagram explaining a method of using 
the Surgical treatment tool. 
0020 FIG. 8 is a diagram explaining a method of using 
a conventional Surgical treatment tool. 
0021 FIG. 9 is a diagram showing a variation of the 
insertion section. 

0022 FIG. 10 is a diagram showing the structure of a 
Surgical treatment tool as the instrument for the endoscope. 

0023 FIG. 11 is a sectional view showing the structure of 
an operation section. 

0024 FIG. 12 is a sectional view showing the structure of 
a treatment section. 

0025 FIG. 13 is a diagram showing a method of using the 
Surgical treatment tool and a state in which the tool is 
inserted in a living body. 
0026 FIG. 14 is a diagram showing a method of using the 
Surgical treatment tool and explaining an operation for 
changing the position of the treatment section. 
0027 FIG. 15 is a diagram explaining a method of using 
a conventional Surgical treatment tool. 
0028 FIG. 16 is a diagram showing the structure of a 
Surgical treatment tool as the instrument for the endoscope, 
and a state in which a portion of the insertion section is 
inserted in a living body. 
0029 FIG. 17 is a diagram showing an example of the 
structure of a head portion and a base end portion of an 
insertion section. 

0030 FIG. 18 is a sectional view showing the structure of 
a Surgical treatment tool as the instrument for the endoscope. 

0031 FIG. 19 is a sectional view showing a structure in 
which a tube is used instead of a wire. 

0032 FIG. 20 is a sectional view showing a part of a 
structure in which an ultrasonic motor is used instead of a 
wire. 

0033 FIG. 21 is a sectional view showing a part of a 
structure in which a rack and pinion mechanism and a pulley 
mechanism are used instead of a wire. 
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0034 FIG. 22 is a diagram showing the structure of an 
observation instrument as the instrument for the endoscope. 
0035 FIG. 23 is a diagram showing a method of using the 
observation instrument. 

0.036 FIG. 24 is a diagram showing a method of using the 
observation instrument. 

PREFERRED EMBODIMENTS OF THE 
INVENTION 

First Embodiment 

0037 FIG. 1 shows a surgical treatment tool as a first 
embodiment of the instrument for the endoscope. 
0038 A Surgical treatment tool 1 has an operation section 
2 operated by an operator, an insertion section 3 which 
extends from the operation section 2, and a treatment section 
4 provided at the head of the insertion section 3 so as to 
perform treatment on a living body. 
0.039 The insertion section 3 has an outer pipe 5 formed 
by bending a metal pipe member having an outer diameter 
of 3 to 15 mm. The outer pipe 5 has a first insertion portion 
10 connected to the operation section 2. The first insertion 
portion 10 extends along the axis of the operation section 2. 
A head portion 10a (a far end portion) of the first insertion 
portion 10 forms a first bent portion 5a which is substantially 
perpendicularly bent. From the first bent portion 5a, a first 
offset portion 11 extends in a direction perpendicular to the 
axis of the first insertion portion 10. A head portion 11a (a 
far end portion) of the first offset portion 11 forms a second 
bent portion 5b which is substantially perpendicularly bent. 
From the second bent portion 5b, a second insertion portion 
12 extends parallel to the axis of the first insertion portion 
10. 

0040 Pins 13a and 13b pass through a head portion 12a 
of the second insertion portion 12 (i.e., a head portion of the 
outer pipe 5) in a direction perpendicular to the longitudinal 
axis of the second insertion portion 12. The pins 13a and 13b 
are also perpendicular to the first offset portion 11. To the 
head portion 12a of the second insertion portion 12, a base 
portion 14a (a near end portion) of a second offset portion 
14 made of a metal pipe member having an outer diameter 
of 3 to 15 mm is attached via the pins 13a and 13b in a freely 
rotatable form. Pins 15a and 15b pass through a head portion 
14b (a far end portion) of the second offset portion 14, in a 
direction perpendicular to the longitudinal axis of the second 
offset portion 14. The pins 15a and 15b are arranged parallel 
to the pins 13a and 13b. To the head portion 14b of the 
second offset portion 14, a base portion 16a (a near end 
portion) of a third insertion portion 16 made of a metal pipe 
member having an outer diameter of 3 to 15 mm is attached 
via the pins 15a and 15b in a freely rotatable form. 
0041. The length of the second offset portion 14 is 
substantially the same as the length of the first offset portion 
11. The head portion 12a of the second insertion portion 12 
contacts the base portion 14a of the second offset portion 14 
in a manner Such that the longitudinal axes of the second 
insertion portion 12 and the second offset portion 14 are at 
90 degrees. In this arrangement, the second offset portion 14 
is parallel to the first offset portion 11. The second offset 
portion 14 contacts the third insertion portion 16 in a manner 
Such that the longitudinal axes of the two portions are at 

Mar. 29, 2007 

degrees. In this arrangement, the third insertion portion 16 is 
parallel to the first insertion portion 10 and the second 
insertion portion 12. In addition, the third insertion portion 
16 and the first insertion portion 10 are coaxial. 

0042. The length of the second insertion portion 12 of the 
outer pipe 5 is sufficiently longer than the length of a trocar 
(as a passage for connecting the inside and the outside of a 
coelom) which is provided at a coelom. In a state in which 
the Surgical treatment tool 1 is inserted into the trocar, the 
insertion section can be advanced or withdrawn in the length 
direction of the trocar. Instead of the trocar, an assistant 
sleeve may be used as the passage for connecting the inside 
and the outside of the coelom. 

0043. A ring 20 is attached to the outer periphery of the 
second insertion portion 12 where the ring can slide in the 
longitudinal axial direction of the insertion portion 12. In the 
outer periphery of the ring 20, a threaded hole (not shown) 
is provided. The ring 20 can be fixed to a desired position of 
the outer pipe 5 by screwing a fastening screw 21 into the 
threaded hole. To the ring 20, an end of an angle wire 22 is 
fastened. The angle wire 22 passes through (i) a wire guide 
23a provided at a side of the head portion 12a of the second 
insertion portion 12 toward the second offset portion 14, (ii) 
a wire guide 23b provided at a side of the base portion 14a 
of the second offset portion 14 opposite a side toward the 
first offset portion 11, and (iii) a wire guide 23c provided at 
the head portion 14b of the second offset portion 14 and at 
a position facing the third insertion portion 16, in turn, and 
is then fastened to a side of a base portion of the third 
insertion portion 16, which faces the second offset portion 
14. 

0044 As shown in FIGS. 2 and 3, in the insertion section 
3, a working channel 30 (an inner hole) is formed from the 
inside of the outer pipe 5 to the inside of the third insertion 
portion 16. In the channel 30, a coil 31 (i.e., a driving force 
transmitting device) is inserted in a freely rotatable form. 
The coil 31 is flexible and made of metal which can transmit 
torque. Inside the coil 31, a metal wire 32 (i.e., a driving 
force transmitting device) is inserted in a manner Such that 
the wire 32 can freely advance or withdraw with respect to 
the coil 31. 

0045 Abase end side of the coil 31 is inserted into a main 
body 35 of the operation section 2. As shown in FIGS. 1 and 
2, the main body 35 has a cylindrical form, and circular 
grooves 35a and 35b are respectively formed at head and 
base sides of the inner periphery of the main body 35. Rings 
36 and 37 are respectively inserted into the grooves 35a and 
35b. To the inner periphery of the ring 36, an outer periph 
eral face of a base portion of the coil 31 is fastened by a 
method Such as brazing, welding, or adhesion. At the base 
end of the main body 35, a cap member 38 is attached in a 
manner such that the cap member 38 pushes the ring 36. 
Because of the cap member 38, movement of the ring 36 in 
the axial direction is prevented, and a specific weight is 
applied to rotation of the ring 36 with respect to the main 
body 35. To the inner periphery of the ring 37 at the head 
side, an outer peripheral face of the base portion 10a (the far 
end portion) of the first insertion portion 10 is fastened by a 
method such as brazing, welding, or adhesion. At the head 
end of the main body 35, a cap member 39 is attached in a 
manner such that the cap member 39 pushes the ring 37. 
Because of the cap member 39, movement of the ring 37 in 
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the axial direction is prevented, and a specific weight is 
applied to rotation of the ring 37 with respect to the main 
body 35. 

0046 A fixed handle member 40 extends directly out 
ward from the main body 35. A hole 4.0a for a finger is 
provided at the other end of the fixed handle member 40. In 
the vicinity of a base (i.e., an end) of the fixed handle 
member 40, a center portion of a movable handle member 42 
is attached via a pin 41 in a freely rotatable form. A hole 42a 
for a finger is provided at the other end of the movable 
handle member 42. An end portion 42b of the movable 
handle member 42 extends over the axis of the main body 
35, and a specific distance is secured between the end 
portion 42b and the cap member 38. A groove 43 is formed 
in the end portion 42b. The groove 43 has an open end 43a 
toward the cap member 38 and extends from the end face of 
the end portion 42b along the length of the movable handle 
member 42. The width of the open end 43a in a direction 
perpendicular to the length direction of the groove 43 is less 
than the width of the remaining portion of the groove 43. In 
the groove 43, a fitting member 44 is inserted through the 
open end 43a. A base end of the wire 32 is fastened to the 
fitting member 44 by a method Such as brazing, welding, or 
adhesion. In the fitting member 44, a spherical portion 44a 
is provided which enters the groove 43. The diameter of the 
spherical portion 44a is larger than the narrowed width of 
the groove 43. The fitting member 44 can freely slide along 
the groove 43. Owing to the fit spherical portion 44a, the 
fitting member 44 cannot be detached in a direction along 
the axis of the fitting member 44 (i.e., in the axial direction). 

0047 As shown in FIG. 3, a housing member 50 is 
attached to the head side of the coil 31 by a method such as 
brazing, welding, or adhesion. A through hole 50a is formed 
at the center of the housing member 50. The housing 
member 50 is inserted from the head side of the third 
insertion portion 16 and is fit to an inner peripheral face of 
the third insertion portion 16 in a freely rotatable form. In 
addition, an end face 51a of a flange portion 51 of the 
housing member 50 contacts an end face of the head portion 
16b (the far end portion) of the third insertion portion 16. 
From the head portion of the housing member 50, a pair of 
supports 52 extend in a manner such that the supports 52 are 
arranged parallel to each other along their axes and thus face 
each other, and a specific gap is provided between the 
supports 52. A pin 53 passes through the supports 52 in a 
direction perpendicular to their axes. The pin 53 passes 
through a pair of clipping members 55a and 55b which are 
overlapped in a direction along the axis of the pin 53. The 
clipping members 55a and 55b are each supported via the 
pin 53 by the housing member 50 in a freely rotatable form, 
and head sides of the clipping members 55a and 55b from 
the center portion where the pin 53 is provided can clip a 
portion of a living body. To base end sides of the clipping 
members 55a and 55b from the position of the pin 53, base 
end portions of the link members 57a and 57 b are respec 
tively coupled via pins 56a and 56b in a freely rotatable 
form. A head portion of a wire joint member 58 is held 
between base end portions of the link members 57a and 57b, 
which are coupled to the wire joint member 58 via a pin 59 
in a freely rotatable form. The wire joint member 58 is 
fastened to an end of the wire 32 by a method such as 
brazing. As shown in FIG. 4, divisions 60 of a scale are 
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provided on the Surfaces of the pair of the clipping members 
55a and 55b, the housing member 50, and the third insertion 
portion 16. 
0048. The operation of the present embodiment will be 
explained below. 
0049 First, the surgical treatment tool 1 is inserted into a 
trocar provided through a body wall of a patient. In the 
insertion process, the second insertion portion 12 of the 
outer pipe 5, the second offset portion 14, and the third 
insertion portion 16 are Substantially linearly arranged, and 
the third insertion portion 16, the second offset portion 14, 
and the second insertion portion 12 are inserted in turn from 
the trocar. 

0050. In treatment, the ring 20 is slid toward a base end 
portion 12b (a far end portion corresponding to the second 
bent portion 5b) of the second insertion portion 12. The 
angle wire 22 fastened to the ring 20 then pulls a head ring 
9 and the second offset portion 14 in turn. The third insertion 
portion 16 rotates around the pins 15a and 15b until the third 
insertion portion 16 contacts the head portion of the second 
offset portion 14 and the third insertion portion 16 and the 
second offset portion 14 are at degrees. The second offset 
portion 14 rotates around the pins 13a and 13b until the 
second offset portion 14 contacts the head portion 12a of the 
second insertion portion 12 and the second offset portion 14 
and the second insertion portion 12 form a 90 degree angle. 
When the fastening screw 21 is screwed and fastened, the 
ring 20 is fastened to the second insertion portion 12, and the 
third insertion portion 16 is fastened to the second offset 
portion 14, and the second offset portion 14 is fastened to the 
second insertion portion 12. 
0051. As shown in FIG. 6, the treatment section 4 is 
inserted toward a treatment target part W3 through a trocar 
W2 provided at a body wall W1. In this state, the head 
portion of the Surgical treatment tool 1 can be positioned at 
a desired position by appropriately moving the Surgical 
treatment tool 1 in a direction A1 for angling the Surgical 
treatment tool 1 with respect to the longitudinal axial 
direction of the trocar W2 or a direction A2 for advancing or 
withdrawing the Surgical treatment tool 1 in a direction 
along the axis of the trocar W2. In addition, as shown in 
FIGS. 6 and 7, when the head portion from the first bent 
portion 5a of the outer pipe 5 inserted in the trocar W2 is 
rotated around the longitudinal axial direction of the trocar 
W2, the head portion of the surgical treatment tool 1 can be 
arranged at various positions, so that the head portion can be 
positioned in a wider area. 

0.052 When the fixed handle member 40 and the movable 
handle member 42 are grasped and brought close to each 
other, the end portion 42b of the movable handle member 42 
leaves the main body 35, and the fitting member 44, fit to the 
groove 43 of the end portion 42, is pulled toward the base 
end side in the axial direction. Accordingly, the wire 32 is 
also pulled toward the base end side, and the wire joint 
member 58 attached to the head end of the wire 32 pulls the 
link members 57a and 57b. Then the pair of clipping 
members 55a and 55b coupled to the link members 57a and 
57b rotate around the pin 53, and the head portions of the 
clipping members 55a and 55b approach each other and 
close. When the operation section 3 is operated so as to open 
the fixed handle member 40 and the movable handle mem 
ber 42, the end portion 43 moves toward the cap member 38. 
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Accordingly, the wire 32 is pushed via the fitting member 
44, and the head portions of the clipping members 55a and 
55b are separated and opened. 
0053 When the fixed handle member 40 is grasped and 
the main body 35 is rotated with respect to the outer pipe 5 
around the axis of the first insertion portion 10, the ring 36, 
having a specific frictional force for the main body 35, 
rotates together with the main body 35. The coil 31 is 
fastened to the ring 36, and the housing 50 is fastened to the 
head portion of the coil 31. Therefore, rotation of the ring 36 
is transmitted by the coil 31 to the housing 50 at the head 
side, and the pair of the clipping members 55a and 55b 
supported by the housing 50 rotates around the axis of the 
third insertion portion 16. Accordingly, in response to the 
rotation of the main body 35 around the axis of the fixed 
handle member 40, the pair of the clipping members 55a and 
55b rotate around the axis. In addition, when the ring 36 is 
rotated with respect to the main body 35 against the specific 
friction force, for example, by applying a finger to a side 
face of the ring 36 exposed through a window 35a of the 
main body 35 (see FIG. 1), the rotation of the ring 36 is 
transmitted via the coil 31 to the head treatment section 4. 
Accordingly, the pair of the clipping members 55a and 55b 
can be rotated around the axis without changing the position 
of the fixed handle member 40. 

0054. In the conventional technique, the area where treat 
ment can be performed through a single trocar W2 is as 
shown in FIG. 8. In contrast, is the present embodiment, the 
area where treatment can be performed through a single 
trocar W2 is wider as shown in FIGS. 6 and 7. Therefore, a 
Smaller number of trocars W2 is necessary in a Surgical 
operation. A time period necessary for inserting trocars W2 
in the body wall W1 and a time period necessary for pulling 
out the treatment tool from a trocar W2 and inserting the tool 
through another trocar W2 can be reduced, thereby reducing 
a time necessary for each Surgical operation and also reduc 
ing damage to the patient. 
0055. In addition, the treatment section 4 and the opera 
tion section 2 are coaxially arranged; thus, it is easy for the 
operator to intuitively know the position of the treatment 
section 4, and the operator can easily operate the treatment 
tool. Accordingly, quick and reliable treatment can be per 
formed. 

0056 Furthermore, divisions 60 of a scale are provided in 
a head portion of the tool; thus, it is easy for the operator to 
visually determine the depth. In particular, in an endoscope 
operation performed with watching two-dimensional 
images, a safer and more reliable operation is possible. 
0057 FIG. 9 shows a variation. A shown surgical treat 
ment tool 61 has a bent pipe 62 having a specific curvature, 
which can be inserted into a trocar. The bent pipe 62 has a 
first insertion portion 71 whose base end portion is con 
nected to the operation section 2. The axis of the first 
insertion portion 71 is aligned to the axis B1 of the operation 
section 2. From a head portion of the first insertion portion 
71, a first offset portion 72 extends, where the portions 71 
and 72 form a single body. The first offset portion 72 is bent 
so as to leave the axis B1. A portion furthest from the axis 
B1 functions as a second insertion portion 73 joined to the 
first offset portion 72. The second insertion portion 73 is bent 
while generally extending in a direction Substantially par 
allel to the axis B1. That is, the second insertion portion 73 
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has an element parallel to the axis B1. At the head of the 
second insertion portion 73, a second offset portion 74 is 
provided, which is bent toward the axis B1 and has a 
substantially symmetrical form with respect to the first offset 
portion 72. At the head of the second offset portion 74, a 
third insertion portion 75 is provided, which extends sub 
stantially coaxially to the axis B1 so as to further leave the 
operation section 2. The treatment section 4 is attached to the 
third insertion portion 75. Inside the bent pipe 62, the coil 31 
and the wire 32 pass through in a freely rotatable form. In 
accordance with the Surgical treatment tool 61, functions and 
effects similar to those described above can be obtained. 

Second Embodiment 

0058 FIG. 10 shows a surgical treatment tool as a second 
embodiment of the instrument for the endoscope. 
0059. In a surgical treatment tool 101, an insertion sec 
tion 103 extends from an operation section 101, and a 
treatment section 104 is provided at the head of the insertion 
Section 103. 

0060. As shown in FIGS. 10 and 11, the operation section 
102 has a fixed handle member 105 and a movable handle 
member 106 which can slide along the fixed handle member 
105 (in the longitudinal axial direction). The fixed handle 
member 105 has a ring 105a to be caught by a finger, at the 
base side of the fixed handle member 105. In an intermediate 
portion of the fixed handle member 105, a rail portion 105b 
is provided, which has a long hole formed along the length 
of the rail portion 105b. The movable handle member 106 
slides along the rail portion 105b. As shown in FIG. 11, on 
a head side of the fixed handle member 105, a U-shaped 
groove 108 is provided for containing a coil 107 (i.e., a 
driving force transmitting member). The groove 108 has a 
first section 108a at the head side, which can accept the outer 
diameter of the coil 107, a second section 108b which is 
larger than the first section 108a, and a third section 108c for 
connecting the second section 108b and the rail portion 
105b. To the second section 108b, a coil holding member 
109, attached to a base end of the coil 107, is pressed and 
fastened. The coil holding member 109 is fastened to the 
base end of the coil 107 by a method such as autosplice 
processing or brazing. A wire 110 (i.e., a driving force 
transmitting member) passes through the third section 108c. 
To the base end of the wire 110, a wire holding member 111 
is fastened by a method such as clamping or brazing. The 
wire holding member 111 is contained in a groove 106a 
provided at a center of the movable handle member 106. The 
grooves 108 and 106a are closed by caps (not shown) after 
the coil 107 and the wire 110 are respectively inserted. 
0061 As shown in FIG. 10, to a head portion of the fixed 
handle member 105, a cylindrical handle fastening member 
112 is coaxially positioned and fastened by using a screw 
112b. As shown in FIG. 11, a head portion of the handle 
fastening member 112 has a hole 112a which fits an outer 
periphery of a flange portion 120a provided in a base end 
(near end) portion of a first insertion portion 120. A ring 
shaped cap member 113 is attached to an end face on the 
head side of the handle fastening member 112, thereby 
restricting movement of the first insertion portion 120 along 
the axis. The operating section 102 is fixed to the first 
insertion portion 120 in the longitudinal axial direction; 
however, the operating section 102 can freely rotate with 
respect to the first insertion portion 120 around the axis. 
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0062) A head portion 120b (a far end portion) of the first 
insertion portion 120 has a hole 121a which opens in a 
direction perpendicular to the axis of the first insertion 
portion 120. Another hole 121b is also provided, which is 
closer to the base end side, and a specific distance L1 is 
secured between the holes 121a and 121b. Pins 122 and 123 
are respectively inserted into the holes 121a and 121b. The 
pin 122 passes through a hole 131a of a base end portion 
130a of a link member 130 (i.e., a first offset portion), so that 
the base end portion 130a of the link member 130 is attached 
to the head portion 120b of the first insertion portion 120 via 
the pin 122 in a freely rotatable form. The pin 123 passes 
through a hole 136a of a base end portion 135a of a link 
member 135, so that the base end portion 135a of the link 
member 135 is attached to the head portion 120b of the first 
insertion portion 120 via the pin 123 in a freely rotatable 
form. The link members 130 and 135 are arranged parallel 
to each other. 

0063) A hole 131b is formed in a head portion 130b of the 
link member 130, and a specific distance L2 is secured 
between the holes 131a and 131b along the length of the link 
member 130. At a position away from the hole 131b by a 
further distance L3 in the same direction, another hole 131C 
is formed. Similarly, in a head portion 135b of the link 
member 135, a hole 136b is provided so that the specific 
distance L2 is secured between the holes 136a and 136b. 

0064.) A pin 137 is inserted into the hole 136b. The pin 
137 is also inserted into a hole 141a provided in a base end 
portion 140a of a link member 140, so that the base end 
portion 14.0a of the link member 140 is coupled to the head 
portion 135b of the link member 135 via the pin 137 in a 
freely rotatable form. The link member 140 has a hole 141b 
at a position away from the hole 141a by a distance L1 
toward the other end side. A pin 138 is inserted into the hole 
141b. The pin 138 is also inserted into the hole 131b of the 
link member 130 so that the head portion 130b of the link 
member 130 is coupled to the base end portion 14.0a of the 
link member 140 via the pin 138 in a freely rotatable form. 
0065 Accordingly, a parallel link structure 150 is formed 
by the first insertion portion 120 and the link members 130, 
135, and 140, that is, by four link members. 
0066. A pin 139 is inserted into the hole 131c of the link 
member 130. The pin 139 is also inserted into a hole 146a 
formed in a base end portion 145a of a link member 145, so 
that the base end portion 145a of the link member 145 is 
coupled to the head portion 130b of the link member 130 via 
the pin 139 in a freely rotatable form. The link member 145 
has a hole 146b at a position away from the hole 146a by a 
distance L4 toward a head portion 145b. The distance L4 is 
sufficiently larger than the distance of a trocar W2 (see FIG. 
13) into which the surgical treatment tool 101 is inserted, so 
that the surgical treatment tool 101 can advance or withdraw 
through the trocar W2 while the surgical treatment tool is 
inserted in the trocar W2. 

0067. A pin 147 is inserted into the hole 146b. The pin 
147 is also inserted into a hole 156a provided in a base end 
portion 155a of a link member 155, so that the base end 
portion 155a of the link member 155 is coupled to the head 
portion 145b of the link member 145 via the pin 147 in a 
freely rotatable form. The link member 155 has a hole 156b 
at a position away from the hole 156a by the distance L3 
toward the head end side. A pin 157 is inserted into the hole 
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156b. The pin 157 is also inserted into a hole 141c formed 
in a head portion 140b of the link member 140. The hole 
141c is formed at a position away from the hole 141b by the 
distance L4 toward the other end side of the link member 
140. The head portion 140b of the link member 140 is 
coupled to the base end portion 155a of the link member 155 
via the pin 157 in a freely rotatable form. 
0068 Accordingly, a parallel link structure 151 is formed 
by the link members 130, 140, 145, and 155. 
0069. The link member 140 has a hole 141d at a position 
away from the hole 141c by a distance L5 toward the head 
portion 140b. A pin 158 is inserted into the hole 141d. The 
pin 158 is also inserted into a hole 161a provided in a base 
end portion 160a of a link member 160. The base end 
portion 160a of the link member 160 is coupled to the head 
portion 140b of the link member 140 via the pin 158 in a 
freely rotatable form. 
0070 The link member 155 has a hole 156c at a position 
away from the hole 156b by the distance L2 toward the head 
portion 155b. A pin 159 is inserted into the hole 156c. The 
pin 159 is also inserted into a hole 166a provided in a base 
end portion 165a of a head link member 165. The base end 
portion 165a of the head link member 165 is coupled to the 
head portion 155b of the link member 155 via the pin 159 
in a freely rotatable form. The head link member 165 has a 
hole 166b at a position away from the hole 166a by the 
distance L5 toward the other end side. A pin 167 is inserted 
into the hole 166b. The pin 167 is also inserted into a hole 
161b which is formed in the link member 160 at a position 
away from the hole 161a by the distance L2 toward the head 
portion 160b. The head portion 160b of the link member 160 
is coupled to the base end portion 165a of the head link 
member 165 via the pin 167 in a freely rotatable form. 
0071 Accordingly, a parallel link structure 152 is formed 
by the link members 140, 155, and 160, and the head link 
member 165. 

0072. As shown in FIG. 12, in a head portion 165b of the 
head link member 165, a hole 171 is formed so as to contain 
a cylindrical coil holding member 170 which is fit to the hole 
171. The coil holding member 170 has a through hole 170a 
for accepting the outer diameter of the coil 107. A head 
portion of the coil 107 is inserted and fixed to the through 
hole 170a. The coil holding member 170 has a smaller 
diameter portion 170b having a smaller outer diameter at 
substantially the center in the length direction of the member 
170. A pin 172 fastened to the head link member 165 is 
received by the smaller-diameter portion 170b. In accor 
dance with the above structure, the coil holding member 170 
and the coil 107 are fastened to the head link member 165 
in the longitudinal axial direction; however, they are freely 
rotatable with respect to the head link member 165 around 
the longitudinal axial direction. 

0073) To the head of the coil 107, a head housing member 
175 is fastened by a method such as brazing, welding, or 
adhesion. A through hole 175a is formed in a center portion 
of the head housing member 175. From the head of the head 
housing member 175, a pair of supports 176 extends, to 
which a pin 177 is inserted in a direction perpendicular to the 
axes of the Supports. A center portion of a pair of clipping 
members 178a and 178b is supported by the pin 177 in a 
freely rotatable form. Ends of link members 180a and 180b 
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are respectively attached to base ends of the clipping mem 
bers 178a and 178b via the pins 179a and 179b. A head 
portion of a wire joint member 181 is held between the other 
ends of the link members 180a and 180b which are coupled 
to each other by a pin 182 in a freely rotatable form. The 
wire joint member 181 is fastened to an end of the wire 110 
by a method such as brazing. A rotating operation of the 
operation section 102 is transmitted via the coil 107 to the 
treatment section 104. In addition, an opening and closing 
operation of the operation section 102 is transmitted to the 
treatment section 104 by the wire passing through the coil 
107. 

0074) In the insertion section 103, two link members 130 
and 135 form the first offset portion extending away from the 
axis of the operation section 102. Two link members 140 and 
145 form the second insertion portion. Two link members 
155 and 160 form the second offset portion. The head link 
member 165 functions as the third insertion portion. 
0075) The operation of the present embodiment will be 
explained below. 
0076) The parallel link structure 150 is moved so that the 

first insertion portion 120 and the link member 140 are 
Substantially linearly arranged. In the Surgical treatment tool 
101, in accordance with the parallel link structures 150, 151, 
and 152, a variation in a distance from the base end portions 
14.0a and 145a of the link members 140 and 145 as the 
second insertion portion to (the longitudinal axis of) the first 
insertion portion 120 coincides with a variation in the 
distance from the head portions 140b and 145b of the link 
members 140 and 145 to (the longitudinal axis of) the third 
insertion portion 165 which is present on an extension of the 
axis of the first insertion portion 120. Therefore, as shown in 
FIG. 13, the parallel link structures 151 and 152 move 
together so that the elements from the treatment section 104 
to the operation section 102 are substantially linearly 
arranged and can be inserted into the trocar W2. After the 
tool is inserted into the trocar W2 in this condition, the 
operation section 102 is operated so as to increase the 
distance between the first insertion portion 120 and the link 
member 140. As shown in FIG. 14, according to the parallel 
link structures 150, 151, and 152, the treatment section 104 
also moves so as to depart from the link member 140, and, 
an offset F1 from an insertion section of the trocar W2 to the 
treatment section 104 is changed. In addition, when the 
surgical treatment tool 101 is made to advance or withdraw 
for the trocar W2, an insertion depth D1 of the treatment 
section 104 in the axial direction of the trocar W2 is 
changed. In the above operations, a constant positional 
relationship is established between the treatment section 
104, the first insertion portion 120, and the operation section 
102. 

0077. When the operation section 102 is rotated with 
respect to the first insertion portion 120 around the axial 
direction, the rotation is transmitted to the treatment section 
104 via the coil 107 fastened to the operation section 102. 
Therefore, in response to the rotation of the operation 
section 102, the treatment section 104 rotates with respect to 
the head link member 165 around the axis. 

0078. When the movable handle member 106 is slid 
along the fixed handle member 105 toward the base end side 
thereof, the wire 110 is pulled and the heads of the clipping 
members 178a and 178b of the treatment section 104 move 
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to close. When the movable handle member 106 is slid along 
the fixed handle member 105 toward the head side thereof, 
the wire 110 is pushed inside and the heads of the clipping 
members 178a and 178b of the treatment section 104 move 
to be opened. 
0079 According to the present embodiment, regarding a 
single trocar W2, a wider area treatment is possible in 
comparison with conventional instruments. The number of 
trocars W2 necessary in a Surgical operation can be reduced, 
and a time period necessary for inserting trocars W2 in a 
body wall W1 and a time period necessary for pulling out the 
treatment tool from a trocar W2 and inserting the tool 
through another trocar W2 can be reduced, thereby reducing 
a time necessary for each Surgical operation and also reduc 
ing damage to the patient. 

0080. In addition, the treatment section 104 and the 
operation section 102 are coaxially arranged; thus, it is easy 
for the operator to intuitively know the position of the 
treatment section 104, and the operator can easily operate 
the treatment tool. 

0081 Furthermore, in conventional instruments, as 
shown in FIG. 15, an operation section must be moved for 
a trocar W2 as a fulcrum in a direction opposite to a direction 
in which a treatment section is moved in a coelom. In this 
case, the operation is not performed intuitively, and thus 
considerable time is necessary for the operator to become 
experienced. According to the present embodiment, as 
shown in FIG. 14, the direction in which the operation 
section 102 moves coincides with that of the treatment 
section 104, in any case of vertical, right-left, or front-back 
movement. Therefore, an intuitive operation can be per 
formed, and less time is necessary for the operator to 
become experienced. 

0082 In addition, in conventional instruments which are 
greatly restricted by the trocar W2, approach to a specific 
position in a coelom is permitted in a single direction 
depending on the position where the trocar is inserted. 
Therefore, it is difficult for the operator to perform the 
operation. In the present embodiment, as shown in FIGS. 13 
and 14, the direction of approach to a specific position in a 
coelom can be changed by adjusting the offset amount of the 
treatment section 104 for the trocar W2 (in the direction 
perpendicular to the axis of the trocar W2), or the amount of 
insertion in the direction of the axis of the trocar W2. 
Therefore, the operation can be performed considerably 
easily. It is unnecessary to consciously perform the above 
adjustment of the offset amount or the amount of insertion. 
Such adjustment is possible when the operator moves the 
operation section 102 with a feeling as if the trocar W2 were 
not present. As the operation can be easily performed, 
treatment can be performed more safely and reliably. There 
fore, a time period necessary for each Surgical operation can 
be reduced, and both the patient and operator receive less 
burden. 

Third Embodiment 

0083 FIG. 16 shows a surgical treatment tool as a third 
embodiment of the instrument for the endoscope. 
0084. A surgical treatment tool 201 has an insertion 
section 203 extending from the head of an operation section 
202, and a treatment section 204 is provided at the head of 
the insertion section 203. 
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0085. The insertion section 203 is made of a hollow pipe 
line 205 which is flexible and has an appropriate degree of 
hardness. A base end portion 205a (a near end) of the hollow 
pipe line 205 is connected to a side of a head portion 206a 
(a far end) of a handle-side housing 206 (as a first insertion 
portion) which is made of a rigid pipe member. In the 
handle-side housing 206, a communication passage 207 is 
provided, which is joined to the hollow pipe line 205. In 
addition, to the head portion 206a of the handle-side housing 
206, a magnet 208 is fastened, which has a surface finished 
so that the surface can easily slide on a body wall W1. 
0.086 Ahead portion 205b of the hollow pipe line 205 is 
connected to a base end portion 209a of a head housing 
member 209 (as a third insertion portion) made of a rigid 
pipe member. A head portion 205b of the hollow pipe line 
205 is joined to a communication passage 210 of the head 
housing member 209. To a base end portion 209a of the head 
housing member 209, a magnet 211 is fastened, which has 
a Surface finished so that the Surface can easily slide on the 
body wall W1. 
0087. The hollow pipe line 205 consists of a first offset 
portion 205c including a part extending in a radial direction 
with respect to the axis of the handle-side housing 206, a 
second insertion portion 205d which is bent but generally 
arranged parallel to the axis of the handle-side housing 206, 
and a second offset portion 205e connected to the head 
housing member 209. 
0088 According to the above-described structure, a 
channel 212 (an inner hole) as a continuous inner pipe line 
is formed through the communication passage 207 of the 
handle-side housing 206, the hollow pipeline 205, and the 
communication passage 210 of the head housing member 
209. A treatment tool 220 for a soft endoscope is inserted 
into the channel 212 from the base end side of the handle 
side housing 206, where the tool 220 has a length corre 
sponding to the length of the channel 212. 
0089. The treatment tool 220 has a handle portion 221 
from which an insertion portion 222 extends. A head treat 
ment portion 223 for performing treatment is provided at the 
head of the insertion portion 222. 
0090 The insertion portion 222 has a flexible coil 224 
which can transmit torque. A wire 225 passes through the 
coil 224 in a manner such that the wire 225 can freely move 
forward or backward. A specific length of a head portion 
224a of the coil 224 is not flexible, where this length 
Substantially coincides with the length of the head housing 
member 209. Similarly, a specific length of a base end 
portion 224b of the coil 224, closer to the handle portion 
221, is not flexible, where this length substantially coincides 
with the length of the handle-side housing member 206. 
Therefore, if the head portion 224a or the base end portion 
224b of the coil 224 protrudes from the housing member 206 
or 209, the protruding portion is not bent. 
0091. As shown in FIG. 17, when a multiple thrust 
mechanism 231 is provided at a base end portion 206b of the 
handle-side housing 206 So as to Support the base end 
portion 224b in the insertion portion 222, the rigidity can be 
improved. Similarly, when a multiple thrust mechanism 230 
is provided at a head portion 209b of the head housing 
member 209 so as to support the head portion 224a in the 
insertion portion 222 of the treatment section 220, the 
rigidity can also be improved. 
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0092. The handle portion 221 as shown in FIG. 16 has a 
fixed handle member 240 and a movable handle member 
241 which can slide along the fixed handle member 240 (in 
the longitudinal axial direction). To the fixed handle member 
240, the base end portion 224b of the coil 224 is fastened. 
To the movable handle member 241, a base end portion of 
the wire 225 is fastened. 

0093. The head treatment portion 223 has a pair of 
clipping members 245a and 245b which can be freely 
opened and closed. Base ends of the clipping members 245a 
and 245b are respectively connected to link members 180a 
and 180b in a freely rotatable form. Ends of the link 
members 180a and 180b are connected to a head portion of 
the wire 225 in a freely rotatable form. The pair of clipping 
members 245a and 245b can be opened or closed by moving 
the wire 225 forward or backward. 

0094. The operation of the present embodiment will be 
explained below. 
0.095. After the head housing member 209 is inserted into 
a coelom through a trocar W2, the magnet 208, provided at 
the head of the handle-side housing, is made to approach the 
body wall. Accordingly, the magnet 211, provided at the 
base end side of the head housing member 209, is pulled 
toward the body wall by magnetic force. Simultaneously, the 
hollow pipe line 205 is bent so that the handle-side housing 
206 and the head housing member 209 are linearly arranged 
on either side of the body wall. In this state, when the handle 
portion 221 is moved along the body wall, the hollow pipe 
line 205 is bent because magnetic force generated by the 
magnets 208 and 211 is greater than a force against bending 
of the hollow pipe line 205. A linear arrangement of the 
handle-side housing 206 and the head housing member 209 
is maintained. When the handle portion 221 is moved along 
the body wall W1, the head treatment portion 223 moves in 
the same direction as the direction of the movement of the 
handle portion 221, similarly to when in a state in which no 
trocar W2 is present. 
0096] When the handle portion 221 is pushed toward the 
body wall W1 while the position of the handle-side housing 
206 is maintained, and the treatment tool 220 proceeds along 
the channel 212. The head treatment portion 223 then 
protrudes from the head of the head housing member 209, 
where the amount of protrusion coincides with the amount 
of pushing (i.e., the moving distance) of the handle portion 
221. In this process, the head portion 224a of the coil 224 is 
not flexible; thus, when this portion protrudes from the head 
housing member 209, various operations can be performed 
without bending. When the handle portion 221 is withdrawn 
from the body wall, the treatment tool 220 is withdrawn 
along the channel 212. The head treatment portion 213 is 
also withdrawn, where the amount of withdrawal coincides 
with the amount of withdrawal of the handle portion 221. 
During the above operations, the distance and the positional 
relationship between the handle portion 221 and the head 
treatment portion 223 are maintained to be constant. The 
head treatment portion 223 moves together with the handle 
portion 221, similarly in a state in which no body wall W1 
is present. 
0097. When the handle portion 221 is rotated with respect 
to the handle-side housing 206, the rotation is transmitted 
via the coil 224 to the head treatment portion 223, and the 
head treatment portion 223 rotates by the same amount of 
rotation as that of the rotation of the handle portion 221. 
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0098. When the movable handle member 241 is moved 
forward or backward along the fixed handle member 240, 
the wire 225 also moves forward or backward. Therefore, 
the clipping members 245a and 245b, coupled to the wire 
225 via the link members 180a and 180b, are opened or 
closed. 

0099. According to the present embodiment, through a 
single trocar W2, a wider area treatment is possible in 
comparison with conventional instruments. The number of 
trocars W2 necessary in a Surgical operation can be reduced, 
and a time period necessary for inserting trocars W2 in a 
body wall W1 and a time period necessary for pulling out the 
treatment tool from a trocar W2 and inserting the tool 
through another trocar W2 can be reduced, thereby reducing 
a time necessary for each Surgical operation and also reduc 
ing damage to the patient. 
0100. In addition, the treatment section and the operation 
section are Substantially coaxially arranged; thus, it is easy 
for the operator to intuitively know the position of the 
treatment section, and the operator can easily operate the 
treatment tool. 

0101. In conventional instruments, an operation section 
must be moved for a trocar as a fulcrum in a direction 
opposite to a direction in which a treatment section is moved 
in a coelom. In this case, the operation is not performed 
intuitively, and thus considerable time is necessary for the 
operator to become experienced. According to the present 
embodiment, the direction in which the handle portion 221 
of the treatment tool 220 or the handle-side housing 206 
moves coincides with that of the head treatment portion 223 
or the head housing member 209, in any case of vertical, 
right-left, or front-back movement. Therefore, an intuitive 
operation can be performed, and less time is necessary for 
the operator to become experienced. 

Fourth Embodiment 

0102 FIG. 18 shows a surgical treatment tool as a fourth 
embodiment of the instrument for the endoscope. 
0103) A surgical treatment tool 301 has an insertion 
section 303 extending from the head of an operation section 
302, and a treatment section 304 is provided at the head of 
the insertion section 303. 

0104. The operation section 302 has a fixed handle mem 
ber 305 and a movable handle member 306 which can freely 
advance or withdraw along the fixed handle member 305 
along the axis thereof. A hook 307 is provided at the head 
side of the fixed handle member 305. The hook 307 is 
inserted in a freely rotatable form through a smaller-inner 
diameter portion 310a as a base end portion (a near end) of 
a handle-side connection member 310 which is made of an 
L-shaped hollow member. Accordingly, the fixed handle 
member 305 can be rotated with respect to a first insertion 
portion 313 of the handle-side connection member 310. 
0105. The insertion section 303 includes the handle-side 
connection member 310 which has a first bent portion 311 at 
a head portion (a far end) of the first insertion portion 313. 
The first insertion portion 313 is parallel to the axis of the 
operation section 302. The handle-side connection member 
310 bends perpendicularly at the first bent portion 311, and 
has a slide portion 312 extending from the bent portion 311 
in a direction perpendicular to the axis of the operation 
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section 302. A head portion of the slide portion 312 is fit to 
a base end portion of a guide portion 320 of an intermediate 
connection member 315 in a manner such that the fit portion 
can freely advance or withdraw. 

0106 The intermediate connection member 315 has a 
second bent portion 321 at an end portion of the guide 
portion 320. The second bent portion 321 bends perpendicu 
larly, and a second insertion portion 325 extends from the 
second bent portion 321 parallel to the axis of the operation 
section 302. A third bent portion 326 is provided at the head 
of the second insertion portion 325. The third bent portion 
326 bends perpendicularly, and a guide portion 330 extends 
from the third bent portion 326, where the guide portion 330 
is perpendicular to the second insertion portion 325. The 
guide portion 330 is arranged parallel to the guide portion 
320. The intermediate connection member 315 is a hollow 
member having a general shape close to that of the letter U. 
To a head portion of the guide portion 330 of the interme 
diate connection member 315, a base end portion of a slide 
portion 341 of a head connection member 340 is fit in a 
manner Such that the fit portion can freely advance or 
withdraw. The head connection member 340 has a fourth 
bent portion 342 at a head portion of the slide portion 341 
which extends parallel to the guide portion 330. The fourth 
bent portion 342 bends perpendicularly, and a third insertion 
portion 343 extends from the fourth bent portion 342 parallel 
to the axis of the operation section 302. Therefore, the head 
connection member 340 is a hollow member having a 
general shape close to that of the letter L. 
0107 The third bent portion 326 close to the head of the 
intermediate connection member 315 and the fourth bent 
portion 342 of the head connection member 340 are made of 
an elastic material, and thus can have Substantially linear 
forms when being inserted into a trocar W2. However, the 
third bent portion 326 and the fourth bent portion 342 have 
a certain degree of hardness by which they are not deformed 
by external force applied when treatment is performed after 
the insertion into a living body. In addition, the distance 
between the second bent portion 321 and the third bent 
portion 326 of the intermediate connection member 315 is 
sufficiently longer than the length of the trocar W2 into 
which the surgical treatment tool 301 is inserted. Therefore, 
the surgical treatment tool 301 can be advanced or with 
drawn for the trocar W2 while the section from the second 
bent portion 321 to the third bent portion 326 of the 
intermediate connection member 315 is inserted into the 
trocar W2. 

0108). In the insertion portion 303, the slide portion 312 
of the handle-side connection member 310 and the guide 
portion 320 of the intermediate connection member 315 
form a first offset portion which can freely expand or 
contract. The guide portion 330 of the intermediate connec 
tion member 315 and the slide portion 341 of the head 
connection member 340 form a second offset portion which 
can freely expand or contract. The direction of the expansion 
and contraction is perpendicular to the axis of the operation 
section 302 and the treatment section 304. 

0109) In the head connection member 340, a hook 350 of 
the treatment section 304 is fit through a smaller-inner 
diameter portion 345 of the third insertion portion 343. The 
hook 350 is provided at a base end side of a head connection 
member 351. The hook 350 restricts movement of the head 
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housing member 351 with respect to the head connection 
member 340 in the axial direction. However, the head 
connection member 351 is freely rotatably connected to the 
head connection member 340 around the axis thereof. The 
head connection member 351 has a through hole 351a in the 
axial direction. 

0110. From a head portion of the head housing member 
351, a pair of supports 352 extends, and a center part of a 
pair of clipping members 354a and 354b is supported in a 
freely rotatable form by a pin 353 which is mounted to the 
supports 352. At the base end sides of the pair of clipping 
members 354a and 354b, ends of link members 356a and 
356b are respectively supported by pins 355a and 355b in a 
freely rotatable form. The other ends of the link members 
356a and 356b are fastened to a head portion of a wire 
connection member 358 via a pin 357. 

0111. In the insertion section 303, inner pipe lines of the 
handle-side connection member 310, the intermediate con 
nection member 315, and the head connection member 340 
are joined and communicate with each other, thereby form 
ing a working channel 360 (i.e., an inner hole). A wire 361 
(i.e., a driving force transmitting device) passes through the 
channel 360. The wire 361 is a metal wire having a superior 
torque transmitting performance. A base end portion of the 
wire 361 is drawn into the operation section 302 and 
fastened to a wire holding member 362 by a method such as 
brazing or clamping. The wire holding member 362 is 
fastened to the movable handle member 306 by a method 
Such as press fitting or adhesion. A head portion of the wire 
361 is fastened to the base end side of the wire connection 
member 358 by a method such as brazing, clamping, or 
adhesion. The wire connection member 358 is forced toward 
the head side by an elastic member such as a coil spring 363. 
Therefore, when the operation section 302 is operated, the 
operation is transmitted via the wire 361 to the treatment 
section 304, so that the pair of clipping members 354a and 
354b is opened, closed, or rotated. 

0112) In the channel 360, a pulley 370 is attached to the 
first bent portion 311 of the handle-side connection member 
310. To a head portion of the slide portion 312 of the 
handle-side connection member 310, a pulley 371 is 
attached. To a base end portion of the guide portion 320 of 
the intermediate connection member 315, pulleys 372a and 
372b are attached, each of which can independently rotate. 
A pulley 373 is attached to the second bent portion 321 of 
the intermediate connection member 315. A pulley 374 is 
attached to the third bent portion 326 of the intermediate 
connection member 315. Additionally, pulleys 375a and 
375b are attached to a head portion of the intermediate 
connection member 315. Each of the pulleys 375a and 375b 
can independently rotate. A pulley 376 is attached to a base 
end portion of the slide portion 341 of the head connection 
member 340. A pulley 377 is attached to the fourth bent 
portion 342 of the head connection member 340. The wire 
361 is hung on each of the pulleys 370,371,372a, 373,374, 
375a, 376, and 377 in turn. 

0113. The handle-side connection member 310 and the 
head connection member 340 are connected via wires 380 
and 381 passing through the channel 360. The wires 380 and 
381 (driving force transmitting devices) are made of a metal 
material having low expandability, and may be made of a 
super fiber such as Kevlar. 
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0.114) A base end portion of the wire 380 is fastened to a 
head portion of the slide portion 312 of the handle-side 
connection member 310. In the channel 360, the wire 380 is 
hung on a pulley 383 attached to the second bent portion 321 
of the intermediate connection member 315, a pulley 384 
attached to the third bent portion 326, and a pulley 375b 
attached to a head portion of the guide portion 330 of the 
intermediate connection member 315 in turn, and then 
fastened to the base end of the slide portion 341 of the head 
connection member 340. 

0.115. A base end portion of the wire 381 is fastened to a 
head portion of the slide portion 312 of the handle-side 
connection member 310. In the channel 360, the wire 381 is 
hung on a pulley 372b attached to a base end portion of the 
guide portion 320 of the intermediate connection member 
315, a pulley 382 attached to the second bent portion 321, 
and a pulley 383 attached to the third bent portion 326 in 
turn, and then fastened to a base end portion of the slide 
portion 341 of the head connection member 340. 
0116. The lengths of the wires 380 and 381 are adjusted 
so that the operation section 302 and the treatment section 
304 are coaxially arranged. In the slide portion 312 of the 
handle-side connection member 310, a slit 312a is provided 
so as to accept the pulleys 372a and 372b of the intermediate 
connection member 315. Similarly, in a base portion of the 
head connection member 340, a slit 341a is provided so as 
to accept the pulleys 375a and 375b of the intermediate 
connection member 315. According to the slits 312a and 
341a, the handle-side connection member 310 and the head 
connection member 340 can move for the intermediate 
connection member 315 without interfering with the pulleys 
372a, 372b, 375a, and 375b. 
0.117) The operation of the present embodiment will be 
explained below. 
0118 When the third insertion portion 343 is inserted into 
a coelom, the third bent portion 326 of the intermediate 
connection member 315 and the fourth bent portion 342 of 
the head connection member 340, made of an elastic mate 
rial, can be transformed into a Substantially linear form. 
0119). When the fixed handle member 305 of the opera 
tion section 302 is rotated with respect to the handle-side 
connection member 310 of the insertion section 303, the 
wire 361 rotates. The rotation is transmitted to the head 
housing member 351 via the wire 361, and the treatment 
section 304 rotates with respect to the head connection 
member 340. 

0120 When the movable handle member 306 is with 
drawn along the fixed handle member 305, the wire 361 
pulls the wire connection member 358 toward the base end 
side against a force by the spring 363, so that the pair of 
clipping members 354a and 354b are closed. When the 
movable handle member 306 is released, the pair of clipping 
members 354a and 354b are opened by the force of the 
spring 363. 
0121 When the operation section 302 is moved parallel 
to a body wall W1 (e.g., in a horizontal direction) so that the 
operation section 302 approaches the intermediate connec 
tion member 315, the base end portion of the wire 381 is 
pulled, and the head connection member 340, to which the 
head portion of the wire 381 is fastened, is drawn toward the 
intermediate connection member 315. In this process, the 
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treatment section 304 moves in the same direction as the 
direction in which the operation section 302 moves. When 
the operation section 302 is moved parallel to the body wall 
W1 (e.g., in a horizontal direction) so that the operation 
section 302 leaves the intermediate connection member 315, 
the base end portion of the wire 380 is pulled, and the head 
connection member 340, to which the head portion of the 
wire 380 is fastened, is drawn so that the head connection 
member 340 leaves the intermediate connection member 
315. In this process, the treatment section 304 moves in the 
same direction as the direction in which the operation 
section 302 moves. 

0122) According to the present embodiment, through a 
single trocar W2, a wider area treatment is possible in 
comparison with conventional instruments. The number of 
trocars W2 necessary in a Surgical operation can be reduced, 
and a time period necessary for inserting trocars W2 in a 
body wall W1 and a time period necessary for pulling out the 
treatment tool from a trocar W2 and inserting the tool 
through another trocar W2 can be reduced, thereby reducing 
a time necessary for each Surgical operation and also reduc 
ing damage to the patient. 

0123. In addition, the treatment section 304 and the 
operation section 302 are Substantially coaxially arranged; 
thus, it is easy for the operator to intuitively know the 
position of the treatment section 304, and the operator can 
easily operate the treatment tool. 
0.124. In conventional instruments, an operation section 
must be moved around a trocar as a fulcrum in a direction 
opposite to a direction in which a treatment section is moved 
in a coelom. In this case, the operation is not performed 
intuitively, and thus considerable time is necessary for the 
operator to become experienced. According to the present 
embodiment, the direction in which the operation section 
302 moves coincides with that of the treatment section 304, 
in any case of vertical, right-left, or front-back movement. 
Therefore, an intuitive operation can be performed, and less 
time is necessary for the operator to become experienced. 

0125. In addition, in conventional instruments which 
receive more restriction from the trocar, approach to a 
specific position in a coelom is permitted only in a single 
direction depending on the position where the trocar is 
mounted. Therefore, it is difficult for the operator to perform 
the operation. In the present embodiment, the direction of 
approach to a specific position in a coelom can be changed 
by adjusting the offset amount of the treatment section 304 
for the trocar W2 (in the direction perpendicular to the axis 
of the trocar W2), or the amount of insertion along the axis 
of the trocar W2. Therefore, the operation can be performed 
considerably easily. It is unnecessary to consciously perform 
the above adjustment of the offset amount or the amount of 
insertion. Such adjustment is possible when the operator 
moves the operation section 302 with a feeling as if the 
trocar W2 were not present. As the operation can be easily 
performed, treatment can be performed more safely and 
reliably. Therefore, a time period necessary for each Surgical 
operation can be reduced, and both patient and operator 
receive less burden. 

0126 Instead of the wire 361. A tube containing a fluid 
may be used for transmitting the opening/closing operation 
or the rotation to the treatment section 304. FIG. 19 shows 
a surgical treatment tool 301a as an example. A tube 390 
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(i.e., a driving force transmitting device) is coupled to the 
operation section 302, and is hung on the pulleys 371, 372a, 
373, 374,375a, 376, and 377 in turn, and is coupled to the 
head housing member 351 of the operation section 302. The 
base end side of the tube 390 is connected to a cylinder 391 
which is fixed in the fixed handle member 306. In the 
cylinder 391, a piston 392, which is fastened to the movable 
handle member 306, is slidably arranged. The head side of 
the tube 390 is connected a cylinder 393 which is fixed in the 
head housing member 351. In the cylinder 393, a piston 394, 
which is connected to the base end side of the wire connec 
tion member 358, is slidably inserted. The tube 390 is made 
of a flexible material, and is filled with a fluid such as 
physiological saline (solution), oil, or air. 

0127. Instead of the wires 380 and 381, a tube 395 (i.e., 
a driving force transmitting device) is used. The tube 395 is 
fixed along the intermediate connection member 315 and is 
connected to a cylinder 396 in the guide portion 320 of the 
intermediate connection member 315. In the cylinder 396, a 
piston 397 is inserted from the side where the second bent 
portion 321 is present, parallel to the axis of the guide 
portion 320 of the intermediate connection member 315, in 
a manner such that the piston 397 can freely slide. The piston 
397 is fastened to the head portion of the handle-side 
connection member 310. To a head portion of the tube 395, 
a cylinder 398 is connected. In the cylinder 398, a piston 399 
is inserted from the side where the head connection member 
340 is present, parallel to the axis of the guide portion 330 
of the intermediate connection member 315, in a manner 
such that the piston 397 can freely slide. The piston 399 is 
connected to the slide portion 341 of the head connection 
member 340. The tube 395 is filled with a fluid Such as 
physiological saline, oil, or air. 

0128. In the surgical treatment tool 301a, the opening/ 
closing operation is transmitted from the operation section 
302 to the treatment section 304 via a fluid such as physi 
ological saline. Power is transmitted via a fluid Such as 
physiological saline, provided in the tube 395, and the 
cylinders 396 and 397; thus, the treatment section 304 
moves in the same direction as the direction in which the 
operation section 302 moves. According to the Surgical 
treatment tool 301a, a more exact feel for grasping a tissue, 
or a more subtle force applied to the heads of the clipping 
members 132a and 132b is transmitted to the operator, 
thereby allowing safer treatment. The other effects obtained 
by the surgical treatment tool 301a are the same as those 
obtained by the surgical treatment tool 301. 

0129. As shown in FIG. 20, instead of the wire 361, an 
ultrasonic motor 401 connected to the head connection 
member 340 may be used. An output shaft 402 of the 
ultrasonic motor 401 can be driven in either of (i) a direct 
acting direction (indicated by the arrow C1 in FIG. 20) for 
moving forward or backward along the axis of the head 
connection member 340, and (ii) a rotational direction 
(indicated by the arrow C2 in FIG. 20) around the axis of the 
head connection member 340. To a head portion of the 
output shaft 402 of the ultrasonic motor 401, the base end 
portions of the link members 356a and 356b are coupled via 
a pin 357 in a freely rotatable form. 

0.130. To the ultrasonic motor 401, a signal output from 
a motor driver 404 is sent via a signal line 403. The motor 
driver 404 is connected to a position sensor 405, an encoder 
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406, and a power supply 407. The position sensor 405 is 
provided in the operation section 302, so as to measure the 
position of the movable handle member 306 with respect to 
the fixed handle member 305 in the operation section 302. 
The encoder 406 measures an amount of rotation when the 
operation section 302 is rotated with respect to the handle 
side connection member 310. Based on data output from the 
position sensor 405 and the encoder 406, the motor driver 
404 controls the ultrasonic motor 401 so that a degree of 
opening/closing and an amount of rotation of the pair of the 
clipping members 354a and 354b of the treatment section 
304 coincide with an amount of movement of the operation 
section 302 (corresponding to an amount of movement of 
the movable handle member 306) and an amount of rotation 
of the operation section 302. Instead of the motor driver 404, 
another kind of an actuator Such as a DC (direct current) 
motor may be used. 
0131. In treatment, the operation section 302 is rotated 
with respect to the handle-side connection member 310. The 
encoder 406 measures the amount of rotation. The motor 
driver 404 sends and outputs a signal to the ultrasonic motor 
401 so that the output shaft 402 rotates in the direction C2 
in accordance with the measured amount of rotation. 
Accordingly, the treatment section 304 rotates with respect 
to the head connection member 340. 

0132) When the movable handle member 306 is with 
drawn along the fixed handle member 305, the position 
sensor 405 measures the amount of this movement. The 
motor driver 404 sends an output signal to the ultrasonic 
motor 401 so that the output shaft 402 withdraws in the 
direction C1 in accordance with the measured amount of 
movement. Accordingly, the pair of clipping members 354a 
and 354b is closed. When the movable handle member 306 
is advanced along the fixed handle member 305, the position 
sensor 405 measures the amount of this movement, simi 
larly. The motor driver 404 outputs and sends a signal to the 
ultrasonic motor 401 so that the output shaft 402 advances 
in the direction C1 in accordance with the measured amount 
of movement. Accordingly, the pair of clipping members 
354a and 354b is opened. Effects obtained by the surgical 
treatment tool 400 are similar to those obtained by the 
surgical treatment tool 301. 
0133. As shown in FIG. 21, a rack and pinion mechanism 
and a pulley mechanism may be used. In a Surgical treatment 
tool 500, a rack 501 is fastened to the head portion of the 
handle-side connection member 310. The rack 501 is 
engaged with a pinion 502 which is attached to the base end 
portion of the intermediate connection member 315 in a 
freely rotatable form. A shaft 503 extends in a direction 
perpendicular to the axis of the slide portion 312. The pinion 
502 is fastened to a pulley 504 which is fastened to the shaft 
503 where the pinion 502 and the pulley 504 are integrally 
formed. Abelt 505 is hung around (an outer periphery of) the 
pulley 504. This belt 505 is also hung around (an outer 
periphery of) a pulley 506 which is arranged in the second 
bent portion 321. The shaft 510 functions as the rotation 
shaft of the pulley 506, and is attached to the intermediate 
connection member 315, parallel to the axis of the second 
insertion portion 325 in a freely rotatable form. A head 
portion of the shaft 510 reaches the third bent portion 326 in 
which a pulley 511 is attached to the shaft. Abelt 512 is hung 
around (an outer periphery of) the pulley 511. The belt 512 
is also hung around (an outer periphery of) a pulley 513 
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which is contained in the head connection member 340 and 
is attached to a shaft 514 and a pinion 515. The shaft 514 is 
attached to the head portion of the guide portion 330 of the 
intermediate connection member 315 in a freely rotatable 
form. The pinion 515 is engaged with a rack 516 which is 
fastened to a base end portion of the slide portion 341 of the 
head connection member 340, parallel to the axis of the slide 
portion 341. In FIG. 20, the coil 31 or the wire 32 for 
transmitting a driving force from the operation section 302 
is not shown. 

0.134. In treatment, the operation section 302 is made to 
approach the intermediate connection member 315. The 
pinion 502 then rotates around the shaft 503, and accord 
ingly, the pulley 504 rotates. This rotation is transmitted via 
the belt 505 to the pulley 506, and the pulley 511 also rotates 
in the same direction via the shaft 510. The rotation of the 
pulley 511 is transmitted via the belt 512 to the pulley 513. 
The pinion 515 fastened to the pulley 513 then rotates 
around the shaft 514. The rack 516, engaged with the pinion 
515, is fastened to the head connection member 340; thus, 
the head connection member 340 and the treatment section 
304 move toward the intermediate connection member 315, 
as the operation section 302 moves. When the operation 
section 302 is moved so that the operation section 302 leaves 
the intermediate connection member 315, rotation is also 
transmitted similarly, and the treatment section 304 also 
moves so as to leave the intermediate connection member 
315. When the rack and pinion mechanism close to the 
operation section 302 and the rack and pinion mechanism 
close to the treatment section 304 have the same structure, 
the amount and the direction of movement of the operation 
section 302 coincide with those of the treatment section 304. 
Effects obtained by the surgical treatment tool 500 are 
similar to those obtained by the surgical treatment tool 301. 
0.135 The embodiments are not limited to the above 
descried structures, and any appropriate combination 
between embodiments may be possible. 
0.136. In the above embodiments, the instrument for the 
endoscope may be an observation instrument having an 
imaging device Such as a CCD (charge coupled device) or a 
CMOS (complementary metal oxide semiconductor) instead 
of the treatment section 4, 104, or 304, or the head treatment 
section 223. The part to be observed can be changed by a 
function similar to that described in either embodiment. In 
comparison with a conventional hard endoscope, a wider 
area observation is possible. The position of the operation 
section 2, 102,302, or the handle 221 and the position of an 
observation device provided at the head of the instrument 
have a constant relationship. Therefore, it is possible to solve 
a problem of a conventional endoscope having a bent 
structure in which it is difficult to understand the observation 
direction, and possible to intuitively change the observed 
part. FIG. 22 shows an example of an observation instru 
ment. An observation instrument 600 has an insertion sec 
tion 303. To a smaller-inner-diameter portion 310a of a 
handle-side connection member 310, an adaptor 601 is 
attached, to which a cord 602 is joined. The cord 602 
includes a video cable 603 and an electric cable 604 which 
are coated. The video cable 603 and the electric cable 604 
pass through the insertion section 303 and reach an obser 
vation section 605 provided on the head side. The observa 
tion section 605 has an imaging unit 606 and a radiating 
device 607. The imaging unit 606 has an imaging device and 
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an objective optical system, and an image signal output from 
the imaging device is output to the video cable 603. As the 
imaging device, a CCD or a CMOS may be used. The 
radiating device 607 emits light by receiving electric power 
from the electric cable 604, and may be an LED (light 
emitting diode). The position of the second insertion portion 
325 is offset with respect to the first insertion portion 313 
and the third insertion portion 343. Therefore, as shown in 
FIG. 23, when the first insertion portion 313 side is rotated 
with respect to the axis of the trocar W2, the position of the 
observation section 605 can be changed in a coelom, thereby 
easily changing an observation field R1 of view. As shown 
in FIG. 24, when the first insertion portion 313 is moved in 
parallel in a direction F1 with respect to the second insertion 
portion 325, the third insertion portion 343 moves in the 
same direction via the wires 380 and 381 (see FIG. 22). The 
field R1 of view of the third insertion portion 343 is then 
horizontally moved. 
What is claimed is: 

1. An instrument for an endoscope, comprising: 
a first insertion portion having an base end portion to 
which an operation section is connected; 

an first offset portion extending outward from an axis of 
the first insertion portion; 

a second insertion portion having a base end portion 
joined to the first offset portion and an element extend 
ing parallel to the axis of the first insertion portion; 

a second offset portion which is joined to a head portion 
of the second insertion portion and reaches an exten 
sion of the axis of the first insertion portion: 

a third insertion portion which is joined to the second 
offset portion and has a portion arranged on an axis 
which is Substantially the same as at least a part of the 
axis of the first insertion portion; and 

an inner hole formed through the first insertion portion, 
the first offset portion, the second insertion portion, the 
second offset portion, and the third insertion portion. 

2. The instrument for an endoscope according to claim 1, 
wherein the second insertion portion and the second offset 
portion are coupled to each other in a freely rotatable form, 
and the second offset portion and the third insertion portion 
are coupled to each other in a freely rotatable form. 

3. The instrument for an endoscope according to claim 1, 
wherein the second offset portion is freely capable of expan 
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sion and contraction in a direction Substantially perpendicu 
lar to the axis of the first insertion portion. 

4. The instrument for an endoscope according to claim 2, 
wherein the first insertion portion and the first offset portion 
are coupled to each other in a freely rotatable form, the first 
offset portion and the second insertion portion are coupled to 
each other in a freely rotatable form, and the second offset 
portion is arranged parallel to the first offset portion. 

5. The instrument for an endoscope according to claim 1, 
wherein the second insertion portion has a length greater 
than that of a passage for connecting the inside and the 
outside of a coelom. 

6. The instrument for an endoscope according to claim 1, 
wherein a clipping member which can be freely opened and 
closed is provided at a head portion of the third insertion 
portion, the operation section is provided at the base end 
portion of the first insertion portion, and a driving force 
transmitting member is inserted through the inner hole so as 
to connect the operation section and the clipping member. 

7. The instrument for an endoscope according to claim 1, 
wherein an imaging device is provided at a head of the third 
insertion portion, and a video cable for the imaging device 
is pulled out from the base end portion of the first insertion 
portion. 

8. The instrument for an endoscope according to claim 1, 
wherein a treatment tool for performing treatment on a 
living body is inserted into the inner hole. 

9. The instrument for an endoscope according to claim 2, 
wherein the first offset portion and the second offset portion 
move together in a manner Such that a variation in a distance 
from a joint between the second insertion portion and the 
second offset portion to an extension of the axis of the first 
insertion portion coincides with a variation in a distance 
from a joint between the second insertion portion and the 
first offset portion to the axis or an extension thereof of the 
first insertion portion or an extension. 

10. The instrument for an endoscope according to claim 3, 
wherein the first offset portion and the second offset portion 
move together in a manner Such that a variation in a distance 
from a joint between the second insertion portion and the 
second offset portion to an extension of the axis of the first 
insertion portion coincides with a variation in a distance 
from a joint between the second insertion portion and the 
first offset portion to the axis or an extension thereof of the 
first insertion portion or an extension. 


