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(57) ABSTRACT 

An insertion assisting device 60 has an insertion path 70 into 
which an insertion portion 12 of an endoscope 100 is inserted 
and has a Substantially tubular shape. The insertion assisting 
device 60 includes a ventilation opening 90 that is formed on 
a distal-end surface or outer circumferential surface thereof, a 
ventilation duct 74 that communicates with the opening 90 
and is different from the insertion path 70, and a liquid res 
ervoir tank 116 that is connected to a base-end side of the duct 
74 and stores liquid flowing out of the duct 74. 

  



US 2009/0023996 A1 Jan. 22, 2009 Sheet 1 of 14 Patent Application Publication 

  



Patent Application Publication Jan. 22, 2009 Sheet 2 of 14 US 2009/0023996 A1 

  



US 2009/0023996 A1 Jan. 22, 2009 Sheet 3 of 14 Patent Application Publication 

8 || || 

9 || || 

OL 

Sl^ Y No.RNOSNOEN   



Patent Application Publication Jan. 22, 2009 Sheet 4 of 14 US 2009/0023996 A1 

O 
OY 

3 

r 
VO 

S 

8 

  



US 2009/0023996 A1 Jan. 22, 2009 Sheet 5 of 14 Patent Application Publication 

===================================>º 

  

  



Jan. 22, 2009 Sheet 6 of 14 US 2009/0023996 A1 Publication Patent Application 

  



US 2009/0023996 A1 Jan. 22, 2009 Sheet 7 of 14 Patent Application Publication 

  



Patent Application Publication Jan. 22, 2009 Sheet 8 of 14 US 2009/0023996 A1 

FIG. 8A 
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INSERTONASSISTING DEVICE AND 
ENDOSCOPE APPARATUS 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

0001. This application is based upon and claims the ben 
efit of priority from the Japanese Patent Application Nos. 
2007-187156 and 2007-187157 both fled on Jul.18, 2007; the 
entire contents of which are incorporated herein by reference. 

BACKGROUND OF THE INVENTION 

0002 1. Technical Field 
0003. The invention relates to an insertion assisting device 
and an endoscope apparatus, and more specifically, to a medi 
cal insertion assisting device which assists an endoscope for 
observing the small or large intestine or the like to be inserted 
into the body, and a medical endoscope apparatus for observ 
ing the Small or large intestine or the like through the endo 
Scope. 
0004 2. Description of the Related Art 
0005. The deep digestive tract such as the small intestine 
or the large intestine is complexly bent. Therefore, if an 
insertion portion of an endoscope is merely pushed, the push 
ing force is hardly transmitted to the distal end of the insertion 
portion, which makes it difficult to insert the insertion portion 
into the deep digestive tract. Therefore, there has been pro 
posed a method of inserting the insertion portion of the endo 
scope into a tubular insertion assisting device (referred to as 
an over-tube or a sliding tube) so as to be inserted into the 
body. According to this method, the insertion portion is 
guided by the insertion assisting device. Therefore, the inser 
tion portion can be prevented from being unnecessarily bent 
or flexed, which makes it possible to insert the insertion 
portion to the deep portion of the digestive tract. 
0006 JP 2002-301019A discloses an endoscope appara 
tus in which a balloon is provided on a distal-end portion of an 
insertion portion of an endoscope and another balloon is 
provided on a distal-end portion of an insertion assisting 
device. According to this endoscope apparatus, the insertion 
portion and/or the insertion assisting device can be fixed to 
the digestive tract by inflating the balloon. Further, while the 
balloon is repeatedly inflated and deflated, the insertion por 
tion and the insertion assisting device are alternately inserted. 
Then, the insertion portion can be inserted to the deep portion 
of the digestive tract. 
0007. In the endoscope apparatus of JP 2002-301019 A, 
however, if the insertion assisting device is moved in a with 
drawal direction in a state where the balloon of the insertion 
assisting device is inflated and is in close contact with the 
intestine wall, it is difficult to move the insertion assisting 
device Smoothly. This is because the air being accumulated in 
the base-end side of the balloon of the insertion assisting 
device is compressed such that the air pressure interferes with 
the withdrawal operation of the insertion assisting device. 
0008 To solve such a problem, Japanese Patent No. 
3804068 (corresponding to US 2005/0137457A) discloses an 
insertion assisting device that includes a ventilation hole pro 
vided in a position that is closer to the base-end side than a 
mounting position of a balloon, the ventilation hole commu 
nicating with the outside through an air insertion duct that is 
different from an insertion path for an insertion portion of an 
endoscope. According to this insertion assisting device, if the 
insertion assisting device is withdrawn in a state where a 
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second balloon is inflated, the air accumulated between the 
insertion assisting device and the intestine wall is discharged 
from the ventilation hole to the outside through the air inser 
tion duct. Therefore, the withdrawal operation of the insertion 
assisting device can be smoothly performed. 
0009. In the insertion assisting device of Japanese Patent 
No. 3804068, however, if the section area of the air insertion 
duct is increased to secure ventilation, liquid Such as body 
fluid easily enters the air insertion path. Then, the liquid may 
leak from the end portion of the air insertion path and may 
contaminate a working region. Furthermore, the liquid enter 
ing the air insertion path may flow backward into the body 
depending on a pressure change in the vicinity of the venti 
lation hole. 

SUMMARY OF THE INVENTION 

0010. The invention has been made in view of the above 
circumstances and provides an insertion assisting device that 
can prevent liquid Such as body fluid from flowing out of a 
ventilation duct and from contaminating a working region. 
0011. Also, the invention may provide an endoscope appa 
ratus in which a ventilation hole of an insertion assisting 
device is connected to a Suction device Such that Suction can 
be reliably performed, the endoscope apparatus having good 
operability. 
00.12 1. According to one aspect of the invention, an 
insertion assisting device has a Substantially tubular shape. 
The insertion assisting device includes an insertion path, a 
ventilation hole, a ventilation duct and a liquid storage unit. 
An insertion portion of an endoscope is inserted into the 
insertion path. The ventilation hole is formed on a distal-end 
Surface or outer circumferential Surface of the insertion assist 
ing device. The ventilation duct communicates with the ven 
tilation hole and is different from the insertion path. The 
liquid storage unit is connected to a base-end side of the 
ventilation duct and stores liquid flowing out of the ventila 
tion duct. 
0013 With the configuration of 1. since the liquid stor 
age unit (trap) is provided, liquid Such as body fluid flowing 
out of the ventilation duct is stored in the liquid storage unit. 
Therefore, it is possible to prevent the liquid such as the body 
fluid from leaking and contaminating a working region. 
0014 2. In the insertion assisting device of 1, the liquid 
storage unit may be a liquid reservoir tank. The liquid reser 
Voir tank may include a pipe and a discharge path. The pipe 
has one end that communicates with the ventilation duct, and 
the other end that is disposed in the liquid reservoir tank. Gas 
within the tank is discharged through the discharge path. 
0015 With the configuration of 2, the liquid such as the 
body fluid flowing into the ventilation duct flows through the 
pipe so as to be stored in the liquid reservoir tank, and the gas 
within the liquid reservoir tank is discharged through the 
discharge path. Therefore, only liquid in the fluid flowing into 
the ventilation duct can be stored in the liquid reservoir tank. 
0016 3. In the insertion assisting device of 1 or 2, the 
liquid storage unit may be detachably mounted on a grasp 
portion of the insertion assisting device. 
0017. With the configuration of 3, since the liquid stor 
age unit is detachably mounted on the grasp portion of the 
insertion assisting device, a connection tube is not necessary, 
which makes it possible to enhance the operationality of the 
insertion assisting device. 
0018 (4) In the insertion assisting device of any one of 1 
to 3, a check valve for preventing a flow from the base-end 
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side of the ventilation duct to a distal-end side of the ventila 
tion duct may be provided in the ventilation duct or a duct 
communicating with the ventilation duct. 
0019. With the configuration of 4, since the check valve 

is provided, the liquid such as the body fluid flowing into the 
ventilation duct can be prevented from flowing backward and 
leaking from the ventilation hole. 
0020 (5. In the insertion assisting device of any one of 1 
to 3, the ventilation duct may be connected to a suction 
device through the liquid storage unit. 
0021. With the configuration of 5, the fluid can be forc 
ibly suctioned from the ventilation hole by the suction device. 
In this case, since the forcibly-suctioned liquid is also stored 
in the liquid storage unit, a working region can be prevented 
from being contaminated. 
0022 6. In the insertion assisting device of 5, an open 
ing that communicates with a portion diverging from the 
ventilation duct may be formed in a grasp portion of the 
insertion assisting device. 
0023. With the configuration of 6, the ventilation duct is 
opened to the outside through the opening of the grasp por 
tion. Therefore, even if a suction force is applied to the ven 
tilation duct, the suction from the ventilation hole is not 
performed. Furthermore, when the opening of the grasp por 
tion is closed, the ventilation duct is blocked from outside. 
Therefore, the suction from the ventilation hole can be per 
formed in this state by applying a suction force to the venti 
lation duct. Accordingly, with the configuration of 6, when 
an operator grasps the grasp portion of the insertion assisting 
device and closes the opening or releases the closing, the 
operator can switch between the suction from the ventilation 
hole and the stop of the suction. 
0024 (7. In the insertion assisting device of any one of 1 
to 6, the liquid storage unit may include a liquid holding unit 
that holds the stored liquid therein. 
0025. With the configuration of 7, since the liquid stor 
age unit includes the liquid holding unit, the stored liquid can 
be prevented from leaking to the outside. Furthermore, an 
absorption member, such as a sponge or an absorbent sheet, 
which absorbs liquid or a polymer which gelatinizes or Solidi 
fies liquid may be used as the liquid holding unit. 
0026 8. In the insertion assisting device of any one of 1 

to 7, an inflatable balloon may be mounted on the outer 
circumference of the distal-end portion of the insertion assist 
ing device. 
0027. With the configuration of 8, since the balloon is 
mounted on the outer circumference of the distal-end portion 
of the insertion assisting device, the distal-end portion of the 
insertion assisting device can be fixed to the inside of the body 
by inflating the balloon. Furthermore, if the insertion assist 
ing device is withdrawn while the balloon inflates, the air 
accumulated in the body can be discharged to the outside 
from the ventilation hole through the ventilation duct. There 
fore, it is possible to smoothly withdraw the insertion assist 
ing device. 
0028 9 According to another aspect of the invention, an 
endoscope apparatus includes an endoscope having an inser 
tion portion, and an insertion assisting device having a Sub 
stantially tubular shape. The insertion assisting device 
includes an insertion path, a ventilation hole and a ventilation 
duct. The insertion portion of an endoscope is inserted into the 
insertion path. The ventilation hole is formed on a distal-end 
Surface or outer circumferential Surface of the insertion assist 
ing device. The ventilation duct communicates with the ven 
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tilation hole and is different from the insertion path. The 
ventilation duct is connected to a suction device through a 
duct provided in the endoscope. 
0029. With the configuration of 9, sine the ventilation 
duct of the insertion assisting device is connected to the 
suction device through the duct, which is provided in the 
endoscope, the number of long tubes exposed to the outside 
can be decreased, as compared with the case where the ven 
tilation duct of the insertion assisting device is directly con 
nected to the suction device through a tube. Therefore, it is 
possible to enhance the operationality of the insertion assist 
ing device. 
0030 10. In the endoscope apparatus of 9, the duct, 
which is provided in the endoscope, may be inserted into an 
inside of a universal cable that extends from a hand operation 
unit of the endoscope, so as to be connected to another equip 
ment. 

0031. With the configuration of 10, since the duct con 
nected to the ventilation duct is disposed in the universal 
cable, the number of cables extending from the hand opera 
tion unit of the endoscope can be prevented from increasing. 
Therefore, it is possible to enhance the operationality of the 
endoscope. 
0032) 11. In the endoscope apparatus of 9, the duct, 
which is provided in the endoscope, may be a forceps channel 
through which Suction is performed from a forceps port 
formed on a distal-end portion of the insertion portion. The 
ventilation duct of the insertion assisting device may commu 
nicate with the forceps channel. 
0033. With the configuration of 11, the forceps channel 
can be used to perform the suction from the ventilation duct of 
the insertion assisting device. Therefore, it is not necessary to 
provide new ducts in the endoscope or to provide a suction 
unit separately, which makes it possible to reduce a manufac 
turing cost of the endoscope apparatus. 
0034 12. In the endoscope apparatus of any one of 9 to 
11, an opening that communicates with a portion diverging 
from the ventilation duct may be formed in a grasp portion of 
the insertion assisting device. The ventilation duct may be 
opened to an outside through the opening. 
0035. With the configuration of 12, the ventilation duct is 
opened to the outside through the opening of the grasp por 
tion. Therefore, even if a suction force is applied to the ven 
tilation duct, the suction from the ventilation hole is not 
performed. Furthermore, when the opening of the grasp por 
tion is closed, the ventilation duct is blocked from outside. 
Therefore, if a suction force is applied to the ventilation duct 
in this state, the suction from the ventilation hole can be 
performed. Accordingly, with the configuration of 12, when 
an operator grasps the grasp portion of the insertion assisting 
device and closes the opening or releases the closing, the 
operator can switch between the suction from the ventilation 
hole and the stop of the suction. 
0036) 13. In the endoscope apparatus of any one of 9 to 
12, an inflatable balloon may be mounted on the outer 
circumference of the distal-end portion of the insertion assist 
ing device. 
0037. With the configuration of 13, since the balloon is 
mounted on the outer circumference of the distal-end portion 
of the insertion assisting device, the distal-end portion of the 
insertion assisting device can be fixed to the inside of the body 
by inflating the balloon. Further, when the insertion assisting 
device is withdrawn while the balloon inflates, the air accu 
mulated in the body can be discharged to the outside from the 
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ventilation hole through the ventilation duct. Therefore, it is 
possible to Smoothly withdraw the insertion assisting device. 
0038 According to the above-described insertion assist 
ing device, since the liquid storage unit is provided, the liquid 
such as the body fluid flowing into the ventilation duct 
through the ventilationhole is stored in the liquid storage unit. 
Therefore, the liquid can be prevented from leaking and con 
taminating a working region. 
0039. Also, according to the above-described endoscope 
apparatus, since the ventilation duct of the insertion assisting 
device is connected to the Suction device through the duct, 
which is provided in the endoscope apparatus, the number of 
long tubes exposed to the outside can be decreased as com 
pared with the case where the ventilation duct of the insertion 
assisting device is directly connected to the Suction device. 
Therefore, it is possible to enhance the operationality of the 
insertion assisting device. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0040 FIG. 1 is a diagram showing the system configura 
tion of an endoscope apparatus that uses an insertion assisting 
device according to first and second embodiments of the 
invention. 
0041 FIG. 2 is a perspective view showing a distal-end 
portion of an insertion portion of an endoscope. 
0042 FIG. 3 is a diagram schematically showing the duct 
configuration of the inserting assisting device and Surround 
ing equipments. 
0043 FIG. 4 is a front view of the insertion assisting 
device. 
0044 FIG. 5 is a section view of a distal-end portion of a 
tube main body. 
0045 FIG. 6 is a section view taken along the line 6-6 of 
FIG. 4. 
0046 FIG. 7 is a diagram schematically showing the duct 
configuration of the insertion assisting device according to 
the second embodiment of the invention. 
0047 FIGS. 8A and 8B are section views of a check valve. 
0048 FIG. 9 is a section view of a detachable liquid res 
ervoir unit. 
0049 FIG. 10 is a section view of a tube main body that is 
different from one shown in FIG. 6. 
0050 FIG. 11 is a diagram showing the system configu 
ration of an endoscope apparatus according to third and 
fourth embodiments of the invention. 
0051 FIG. 12 is a diagram showing the duct configuration 
of the endoscope apparatus according to the third embodi 
ment of the invention. 
0052 FIG. 13 is a front view of an insertion assisting 
device. 
0053 FIG. 14 is a diagram showing the duct configuration 
of the endoscope apparatus according to the fourth embodi 
ment of the invention. 

DETAILED DESCRIPTION OF EMBODIMENTS 
OF THE INVENTION 

0054 Hereinafter, an insertion assisting device and an 
endoscope apparatus according to embodiments of the inven 
tion will be described with reference to the accompanying 
drawings. 
0055 FIG. 1 is a diagram showing the system configura 
tion of an endoscope apparatus to which an insertion assisting 
device according to the invention is applied. As shown in FIG. 
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1, the endoscope apparatus mainly includes an endoscope 10, 
an insertion assisting device 60, and a balloon control device 
1OO. 

0056. The endoscope 10 includes a hand operation unit 14 
and an insertion portion 12 that is connected to the hand 
operation unit 14 and is inserted into the body. A universal 
cable 16 is connected to the hand operation unit 14, and an LG 
connector 18 is provided in the distal end of the universal 
cable 16. The LG connector 18 is detachably connected to a 
light source device 20, thereby transmitting illumination light 
to an illumination optical system 54 (see FIG. 2) which will 
be described below. Furthermore, the LG connector 18 is 
connected to an electric connector 24 through a cable 22, and 
the electric connector 24 is detachably connected to a proces 
Sor 26. 

0057 The hand operation unit 14 has an air/water supply 
button 28, a suction button 30, a shutter button 32, and a 
function switching button 34, which are provided in parallel 
to each other. Furthermore, the hand operation unit 14 
includes a pair of angle knobs 36 and 36. 
0058. The insertion portion 12 includes a flexible portion 
40, a curved portion 42, and a distal-end portion 44 that are 
sequentially provided from the side of the hand operation unit 
14. The curved portion 42 is remotely curved by rotating the 
angle knobs 36 and 36 of the hand operation unit 14. Accord 
ingly, the distal-end portion 44 can be directed to a desired 
direction. 

0059. As shown in FIG. 2, an observation optical system 
52, a pair of illumination optical systems 54 and 54, an air/ 
water supply nozzle 56, and a forceps port 58 are provided on 
the distal-end surface 45 of the distal-end portion 44. In the 
rear side of the observation optical system 52, a CCD (charge 
coupled device) which is not shown is disposed. A signal 
cable (not shown) is connected to a Substrate that Supports the 
CCD. The signal cable is inserted into the insertion portion 
12, the hand operation unit 14, and the universal cable 16 of 
FIG. 1 so as to extend to the electric connector 24 and is 
connected to the processor 26. Accordingly, an observed 
image captured by the observation optical system 52 is 
formed on the light receiving surface of the CCD so as to be 
converted into an electrical signal. Then, the electrical signal 
is output to the processor 26 through the signal cable so as to 
be converted into an image signal. Accordingly, the observed 
image is displayed on a monitor 50 connected to the processor 
26. 

0060. In the rear side of the illumination optical systems 
54 and 54 of FIG. 2, a light emitting end of a light guide (not 
shown) is disposed. The light guide is inserted into the inser 
tion portion 12, the hand operation unit 14, and the universal 
cable 16 of FIG. 1 such that the light receiving end thereof is 
disposed within the LG connector 18. Therefore, as the LG 
connector 18 is connected to the light source device 20, illu 
mination light irradiated from the light source device 20 is 
transmitted to the illumination optical systems 54 and 54 
through the light guide and is then irradiated forward from the 
illumination optical systems 54 and 54. 
0061 The air/water supply nozzle 56 of FIG. 2 communi 
cates with a valve (not sown) that is operated by the air/water 
supply button 28 of FIG. 1, and the valve communicates with 
an air/water Supply connector 48 provided on the LG connec 
tor 18. The air/water supply connector 48 is connected to an 
air/water Supply unit (not shown) that Supplies air and water. 
Therefore, by operating the air/water supply button 28, air or 
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water can be sprayed toward to the observation optical system 
52 from the air/water nozzle 56. 
0062. The forceps port 58 of FIG. 2 communicates with a 
forceps insertion portion 46 of FIG. 1. Accordingly, as a 
treatment instrument Such as forceps is inserted from the 
forceps insertion portion 46, the treatment instrument can be 
drawn from the forcepsport 58. Furthermore, the forceps port 
58 communicates with a valve (not shown) that is operated by 
the suction button 30, and the valve is connected to a suction 
connector 49 of the LO connector 18. Therefore, as a suction 
pump 51 is connected to the suction connector 49 and the 
valve is operated by the suction button 30, a lesion part or the 
like can be suctioned from the forceps port 58. 
0063. Meanwhile, the insertion assisting device 60 of FIG. 
1 mainly includes a grasp portion 62 and a tube main body 64. 
The grasp portion 62 that is grasped by an operator is made of 
a rigid material Such as plastic and is formed in a tubular 
shape. The tube main body 64 is fitted into the distal-end side 
of the grasp portion 62 so as to be fixed. 
0064 FIG. 3 is a diagram schematically showing the duct 
configuration of the inserting assisting device and Surround 
ing equipments. FIG. 4 is a plan view of the insertion assisting 
device 60. FIG. 5 is a section view of the distal-end portion of 
the tube main body 64. FIG. 6 is a section view taken along a 
line 6-6 of FIG. 4. 
0065. The tube main body 64 made of a flexible material 
Such as polyurethane is formed in a Substantially tubular 
shape. As shown in FIGS. 5 and 6, the tube main body 64 
includes an insertion path 70, a balloon fluid duct 72, and a 
ventilation duct 74, which are formed in an axial direction. 
0066. The insertion path 70 is a hole into which the inser 
tion portion 12 (refer to FIG. 1) of the endoscope 10 is 
inserted. The section shape of the insertion path 70 taken 
alonga Surface perpendicular to the axial direction is circular, 
and the inner diameter of the insertion path 70 is slightly 
larger than the outer diameter of the insertion portion 12. The 
inner circumferential surface of the insertion path 70 is coated 
with a hydrophilic coating material (lubricant coating mate 
rial) such as polyvinyl pyrrolidone. As a lubricant agent Such 
as water is Supplied onto the inner circumferential Surface of 
the insertion path 70 (that is, a gap between the tube main 
body 64 and the insertion portion 12), it is possible to reduce 
the friction between the tube main body 64 and the insertion 
portion 12. Furthermore, the lubricant agent is injected from 
a connector 76 shown in FIG. 4 by an injector (not shown) or 
the like. The connector 76 is connected to a tube 78 having a 
small diameter, and the distal end of the tube 78 is connected 
to the base end of the insertion path 70. Therefore, the lubri 
cant agent injected into the connector 76 by the injector or the 
like is supplied between the tube main body 64 and the inser 
tion portion 12. 
0067. To prevent the supplied lubricant agent from leak 
ing, a taper 65 is formed on the distal end of the tube main 
body 64 and is narrowed toward the distal end. Therefore, 
when the insertion portion 12 of the endoscope 10 is inserted 
into the insertion portion 70, the gap between the insertion 
portion 12 and the distal end of the tube main body 64 
decreases, which makes it possible to prevent the lubricant 
agent from leaking into the distal-end side of the tube main 
body 64. 
0068. Furthermore, to prevent the lubricant agent from 
leaking, a tube 63 for preventing leakage is provided on the 
base end of the insertion assisting device 60 (that is, the base 
end of the grasp portion 62). The tube 63 for preventing 
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leakage is made of an elastic material Such as rubber, and is 
formed in Such a manner that its diameter decreases toward 
the right side of FIG. 4. Therefore, the gap between the tube 
63 and the insertion portion 12 decreases, which makes it 
possible to prevent the lubricant agent from leaking. 
0069. The balloon fluid duct 72 of FIG. 5 is a duct for 
Supplying/suctioning fluid (for example, air) to and from a 
balloon 66 and is formed inside the tube wall of the insertion 
path 70 in the axial direction. Furthermore, as shown in FIG. 
6, the balloon fluid duct 72 is formed in such a manner that the 
section shape of the balloon fluid duct 72 taken along a 
surface perpendicular to the axial direction of the tube main 
body 64 is an ellipse that is short in the diameter direction of 
the tube main body 64 and long in the circumferential direc 
tion of the tube main body 64. Therefore, while the flow-path 
area of the duct 72 is sufficiently secured, the tube main body 
64 can be prevented from projecting to the outside. Further 
more, as long as the duct 72 has a section shape which is short 
in the diameter direction of the tube main body 64 and long in 
the circumferential direction of the tube main body 64, any 
section shape may be used. For example, the duct 72 may 
have a section shape being curved in parallel to the inner 
circumferential surface of the insertion path 70. 
0070. The distal-end side of the balloon fluid duct 72 is 
closed at the fixed position of the distal-end portion 66A of 
the balloon 66. Furthermore, the duct 72 communicates with 
a balloon opening 80 formed on the outer circumferential 
surface of the tube main body 64, and the opening 80 is 
formed in the mounting position (specifically, in the middle 
position of concave portions 82 and 84 which will be 
described below) of the balloon 66. As the air is supplied to 
and suctioned from the opening 80, the balloon 66 inflates and 
deflates. 

(0071. The tube 88 of FIG. 4 is connected to the base-end 
side of the duct 72, and a connector 86 is provided on the end 
portion of the tube 88. As a tube 108 of FIG. 1 is connected to 
the connector 86, the balloon fluid duct 72 is connected to the 
balloon control device 100. Therefore, as the balloon control 
device 100 supplies and suctions the air, the balloon 66 can be 
inflated and deflated. 

0072. As shown in FIG. 6, the ventilation duct 74 is pro 
vided in the opposite side to the balloon fluid duct 72 with the 
insertion path 70 being interposed therebetween, and is 
formed within the tube wall of the insertion path 70 in the 
axial direction. Similar to the balloon fluid duct 72, the ven 
tilation duct 74 has an elliptical section shape that is short in 
the diameter direction and long in the circumferential direc 
tion, as shown in FIG. 6. Therefore, while a flow path area of 
the duct 74 is sufficiently secured, it is possible to prevent the 
tube main body 64 from projecting outside. Furthermore, as 
long as the duct 74 has a section shape which is short in the 
diameter direction and long in the circumferential direction, 
any section shape may be used. For example, the duct 74 may 
have a section shape being curved in parallel to the inner 
circumferential surface of the insertion path 70. 
0073. As shown in FIG. 5, the distal-end side of the ven 
tilation duct 74 is closed at the fixed position of a base-end 
portion 66B of the balloon 66. Furthermore, the duct 74 
communicates with the outside through ventilation openings 
90.90, and 90 (corresponding to ventilation holes) formed on 
the outer circumferential surface of the tube main body 64. 
The ventilation openings 90.90, and 90 are formed at even 
intervals to be closer to the base-end side than the mounting 
position of the balloon 66. The respective openings 90 are 
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formed to be larger than the section area of the duct 74. 
Thereby, even with only one opening 90, sufficient ventilation 
can be achieved. 

0074 As shown in FIG. 3, the base-end side of the duct 74 
diverges so as to communicate with an opening 97 formed in 
the grasp portion 62. The opening 97 is formed in such a size 
and shape as to be closed by the finger of an operator. For 
example, the opening 97 may be formed in a circular or 
elliptical shape. Therefore, as the operator closes the opening 
97 with his/her finger while grasping the grasp portion 62, the 
duct 74 can be blocked from the outside. Furthermore, if the 
operator stops to close the opening 97, the duct 74 can be 
opened to the outside. 
0075. The base-end side of the duct 74 communicates with 
a connector 96 through a tube 98, and the connector 96 is 
connected to the upper end portion of a pipe 122 of a liquid 
reservoir tank 116. The pipe 122 is dispersed so as to pass 
through a lid 126 of the liquid reservoir tank 116, and the 
lower end of the pipe 122 is disposed in the liquid reservoir 
tank 116 so as to be separated from the bottom surface of the 
liquid reservoir tank 116. Accordingly, liquid flowing out of 
the duct 74 is stored in the liquid reservoir tank 116. 
0076 Inside the liquid reservoir tank 116, a sponge 118 
serving as a liquid holding unit is provided. Therefore, the 
liquid stored in the liquid reservoir tank 116 can be absorbed 
by the sponge 118 so as to be held. For example, even if the 
liquid reservoir tank 116 is laterally turned, the liquid can be 
prevented from leaking to the outside. Furthermore, the liquid 
holding unit is not limited to the sponge 118, but may be an 
absorbent sheet which absorbs liquid or a polymer which 
gelatinizes or solidifies liquid. Furthermore, the liquid hold 
ing unit may be omitted. 
0077. The liquid reservoir tank 116 has a pipe 124 serving 
as a discharge path. Similar to the pipe 122, the pipe 124 is 
disposed so as to pass through the lid 126, and the lower end 
thereof is disposed in the liquid reservoir tank 116 so a to be 
separated from the bottom surface of the liquid reservoir tank 
116. Therefore, a fluid mixture of gas and liquid flowing out 
of the duct 74 is processed in such a manner that only the 
liquid is stored in the liquid reservoir tank 116 and the gas is 
discharged from the pipe 124. Preferably, the lower end of the 
pipe 124 is disposed above the lower end of the pipe 122 so as 
to reliably prevent liquid from flowing into a Suction pump 
120 which will be described below. 

0078. The upper end of the pipe 124 is connected to the 
suction pump 120 through a tube 128. Thereby, the openings 
90 of the tube main body 64 are connected to the suction 
pump 120 through the duct 74, the tube 98, the pipe 122, the 
liquid reservoir tank 116, the pipe 124, and the tube 128. 
Accordingly, as the Suction pump 120 is driven, it is possible 
to perform suction from the openings 90. At this time, when 
liquid such as body fluid is suctioned from the openings 90. 
the liquid is stored in the liquid reservoir tank 116, and only 
the gas is Suctioned into the Suction pump 120. 
0079. As shown in FIG. 5, the tube main body 64 has two 
concave portions 82 and 84 formed on the outer circumfer 
ence thereof in the mounting positions of the balloon 66, with 
the concave portions 82 and 84 being spaced at a predeter 
mined distance. The distal-end side concave portion 82 is 
formed along the entire outer circumference of the tube main 
body 64. The base-end side concave portion 84 is formed in a 
C shape such that the surrounding of the balloon fluid duct 72 
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is excluded. The distal-end portion 66A and the base-end 
portions 66B of the balloon 66 are fixed to the concave por 
tions 82 and 84, respectively. 
0080. The balloon 66 is formed in a substantially tubular 
shape so that its central portion is inflatable. In a state where 
the balloon 66 is set inside out, the distal-end portion 66A 
thereof is put on the concave portion 82 of the tube main body 
64. Then, a thread 92 is wound around the distal-end portion 
66A of the balloon 66, and an adhesive 94 is applied to the 
thread 92 such that the distal-end portion 66A of the balloon 
66 is fixed to the tube main body 64. In this state, the balloon 
66 is returned to the original state, and the base-end portion 
66B of the balloon 66 is put on the concave portion 84. Then, 
a thread 92 is wound around the base-end portion 66B of the 
balloon 66, and the adhesive 94 is applied to the thread 92 
such that the base-end portion 66B of the balloon 66 is fixed 
to the tube main body 64. Accordingly, the distal-end portion 
66A and the base-end portion 66B of the balloon 66 are fixed 
to the concave portions 82 and 84, respectively. At this time, 
since the distal-end portion 66A and the base-end portion 66B 
of the balloon 66 are disposed in the concave portions 82and 
84, respectively, the fixed portions can be prevented from 
projecting outwardly. 
I0081. The tube main body 64 is manufactured by process 
ing a multilumen tube having a constant section shape. The 
multilumen tube before the processing is not illustrated, but 
three holes composed of the insertion path 70, the duct 72 
(corresponding to the insertion path), and the duct 74 (corre 
sponding to the ventilation duct) are formed to pass through 
the processed multilumen tube in the axial direction thereof. 
The cross-section of the multilumen tube perpendicular to its 
axis is formed in a uniform shape at all times. A cored bar is 
inserted into the multilumen tube, a tubular pressing die hav 
ing two convex portions formed on the inner circumferential 
Surface thereof is pressed against the multilumen tube from 
outside, and the multilumen tube is heated at a predetermined 
temperature (for example, 100-110°C.). Then, the tube main 
body 64 having the two concave portions 82 and 84 is manu 
factured. 
0082. The balloon control device 100 of FIG. 1 serves to 
supply and suction fluid such as air to and from the balloon 66 
and mainly includes a device main body 102 and a hand 
switch 104 for remote control. 

I0083. On the front surface of the device main body 102, a 
power switch SW1, a stop switch SW2, and a pressure display 
section 106 are provided. The pressure display section 106 is 
a panel for displaying the pressure value of the balloon 66. 
When abnormalities occur in the balloon, for example, when 
the balloon is broken, a corresponding error code is displayed 
on the pressure display section 106. 
I0084. A tube 108 for supplying and suctioning air to and 
from the balloon 66 is connected to the front surface of the 
device main body 102. In the connection portion between the 
tube 108 and the device main body 102, a backflow preven 
tion unit 110 is provided. The backflow prevention unit 110 is 
constructed by assembling a gas/liquid separating filter into a 
hollow disk-shaped case (not shown) which is detachably 
mounted on the device main body 102. When the balloon 66 
is broken, the filter can prevent liquid such as body fluid from 
flowing into the device main body 102. 
I0085. The hand switch 104 has a variety of Switches pro 
vided thereon. For example, a stop Switch having the same 
function as the stop switch SW2 of the device main body 102, 
an on/off Switch for instructing pressurization and depressur 
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ization of the balloon 66, and a pause switch for holding the 
pressure of the balloon 66 are provided. The hand switch 104 
is electrically connected to the device main body 102 through 
a cord 112. Although not shown in FIG. 1, the hand switch 
104 has a display section that displays an air-supply state or 
an air-discharge state of the balloon 66. 
I0086. The balloon control device 100 configured in such a 
manner can supply air to the balloon 66 such that the balloon 
66 inflates, and can control the air pressure to a constant value 
such that the balloon 66 is held in a inflating state. Also, the 
balloon control device 100 can suction the air from the bal 
loon 66 such that the balloon 66 deflates, and can control the 
air pressure to a constant value such that the balloon 66 is held 
in a deflating state. 
0087. The balloon control device 100 is connected to a 
balloon monitor 114. When the balloon 66 inflates or deflates, 
the balloon control device 100 can display the pressure value 
or the inflating/deflating state of the balloon 66 on the balloon 
monitor 114. Also, the pressure value or the inflating/deflat 
ing state of the balloon 66 may be displayed on the monitor 50 
with being Superimposed on an observed image of the endo 
scope 10. 
0088. Now, an operation method of the endoscope appa 
ratus configured in the above-described manner will be 
described. First, the insertion portion 12 and the insertion 
assisting device 60 are alternately inserted by a pushing man 
ner, and the insertion assisting device 60 is fixed in the body 
(for example, the large intestine) by inflating the balloon 66, 
if necessary. Also, the insertion assisting device 60 is moved 
in a withdrawal direction such that the tubular shape of the 
inside of the body (for example, the large intestine) is simpli 
fied. Then, the insertion portion 12 is further inserted into a 
deeper portion. For example, the insertion portion 12 is 
inserted from the anus of a patient, and when the distal end of 
the insertion portion 12 passes through the S-shaped colon, 
the insertion assisting device 60 is fixed to the intestine by 
inflating the balloon 66. Then, the insertion assisting device 
60 is pulled so that the S-shape colon is set in a substantially 
straight-line shape. Also, the distal end of the insertion por 
tion 12 is inserted into the deep potion of the intestine. 
Thereby, the insertion portion 12 can be inserted into the deep 
portion of the intestine. 
0089. However, among the above-described operations, in 
the operation for moving the insertion assisting device 60 in 
the withdrawal direction in a state where the balloon 66 
inflates, the air accumulated between the tube main body 64 
and the intestine wall can be suctioned into the ventilation 
openings 90.90, and 90 of the tube main body 64. That is, 
since the ventilation openings 90 are connected to the suction 
pump 120 through the duct 74 within the tube main body 64, 
the tube 98, the pipe 122, the liquid reservoir tank 116, the 
pipe 124, and the tube 128, the air can be suctioned into the 
openings 90 by driving the suction pump 120. Therefore, 
when the insertion assisting device 60 is operated in the 
withdrawal direction, the air accumulated between the tube 
main body 64 and the intestine wall is suctioned. Accordingly, 
the compression can be prevented, and the insertion assisting 
device 60 can be smoothly operated in the withdrawal direc 
tion. Furthermore, when the suction from the ventilation 
openings 90 to begin, an operator closes the opening 97 of the 
grasp portion 62 by his/her finger. When the suction operation 
is to be stopped, the operator removes the finger from the 
opening 97 of the grasp portion 62 so as to stop the closing. 
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0090 According to this embodiment, since the air can be 
suctioned from the ventilation openings 90, the withdrawal 
operation of the insertion assisting device 60 can be per 
formed smoothly. Furthermore, the liquid reservoir tank 116 
is provided on the duct through which the openings 90 and the 
suction pump 120 are connected to each other. Therefore, 
when liquid Such as body fluid is suctioned from the openings 
90, the liquid can be stored in the liquid reservoir tank 116. As 
a result, the body fluid flowing out of the duct 74 can be 
prevented from leaking and contaminating a working region. 
0091. According to this embodiment, since the opening 97 

is provided in the grasp portion 62, the Suction operation can 
be simply started or stopped by closing the opening 97 or 
releasing the closing. 
0092. According to the first embodiment, the on/off opera 
tion of suction is switched by closing the opening 97 of the 
grasp portion 62. However, instead of the opening 97, an 
opening and closing valve may be provided in the duct 74 
such that the duct 74 is opened to the atmosphere or is blocked 
from the atmosphere by opening or closing Valve. 
0093. Next, a second embodiment of the invention will be 
described. FIG. 7 is a diagram schematically showing the duct 
configuration of the second embodiment. The second 
embodiment shown in FIG. 7 is different from the first 
embodiment shown in FIG. 3 in that the opening 97 of the 
grasp portion 62 and the suction pump 120 in the first embodi 
ment are not provided, and that a check valve 130 is provided 
in the pipe 124. 
0094. The check valve 130 is a member for preventing gas 
from flowing into the pipe 124 from the outside (that is, a gas 
flow from the base end to the distal end within the duct 74). 
FIGS. 8SA and 8B show the configuration of the check valve 
130. The check valve 130 of FIG. 8A has a closing member 
132 which swings only toward the outside (the arrow direc 
tion of FIG. 8A). Only when gas flows out of the pipe 124, the 
closing member 132 swings. The check valve 130 of FIG. 8B 
has a throttle 134 that is gradually narrowed toward the out 
side so as to close. Only when gas flows out of the duct 74, the 
throttle 134 opens to discharge the gas. 
0095. In the second embodiment configured in such a 
manner, when the pressure in the vicinity of the openings 90 
increases, the air Surrounding the openings 90 is naturally 
discharged to the outside through the openings 90, the duct 
74, the tube 98, the pipe 122, the liquid reservoir tank 11 6, 
and the pipe 124. At this time, since liquid such as body fluid 
flowing from the openings 90 is stored in the liquid reservoir 
tank 116, it is possible to prevent the liquid from leaking and 
contaminating a working region. 
0096. Also, in the second embodiment, the check valve 
130 is provided. Therefore, even when the pressure in the 
vicinity of the openings 90 decreases, the liquid within the 
duct 74 can be prevented from flowing backward into the 
body from the openings 90. 
0097. In the second embodiment, the position of the check 
valve 130 is not limited to the pipe 124, but may be provided 
in any position of the flow path communicating with the duct 
74. Furthermore, without the pipe 124 being provided, a hole 
passing through the lid 126 in the up and down direction may 
beformed in such manner that the check valve is provided in 
the hole. 

0098. In the first and second embodiments, it has been 
described that the liquid reservoir tank 116 is provided as a 
liquid storage unit. However, another liquid storage unit may 
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be used so long as it can store liquid. For example, a liquid 
storage unit formed in a bag shape may be used. 
0099. In the above-described embodiments, the liquid 
storage unit (the liquid reservoir tank 116) is disposed sepa 
rately from the insertion assisting device 60. However, the 
liquid storage unit may be directly attached to the grasp 
portion 62 of the insertion assisting device 60. For example, a 
liquid reservoir unit 140 shown in FIG. 9 has a mounting 
portion 142, and the mounting portion 142 is detachably fitted 
into a connector 144 of the grasp portion 62 of the insertion 
assisting device 60. As the mounting portion 142 is mounted 
on the connector 144, the duct 74 communicates with the 
inside of the liquid reservoir unit 140. Inside the liquid res 
ervoir unit 140, an absorbent sheet 146 is provided, and liquid 
discharged into the liquid reservoir unit 140 is absorbed into 
the absorbent sheet 146. The liquid reservoir unit 140 has a 
gas-discharge port 148 in the upper portion thereof, and gas 
discharged into the liquid reservoir unit 140 is discharged 
from the gas-discharge port 148. Furthermore, a casing of the 
liquid reservoir unit 140 may be made of a rigid material such 
as plastic or a soft material Such as vinyl and may be formed 
in a bag shape. Since the liquid reservoir unit 140 configured 
in Such a manner can collect the liquid discharged from the 
duct 74, it is possible to prevent the liquid from leaking and 
contaminating a Working region. 
0100. In the first and second embodiments, the ventilation 
holes (openings 90) are formed on the outer circumferential 
surface of the tube main body 64. However, a ventilation hole 
may be formed on the distal-end surface of the tube main 
body 64. Also, the ventilation hole may be formed on both of 
the outer circumferential surface and the distal-end surface of 
the tube main body 64. In this case, as shown in FIG. 10, a 
duct 74 communicating with the opening (not shown) of the 
distal-end surface is provided separately from the duct 74 
communicating with the openings 90 of the outer circumfer 
ential surface. The duct 74 may be disposed in the opposite 
side to the duct 72 and in the vicinity of the duct 74. 
0101 The above-described embodiments are examples of 
a single-balloon endoscope apparatus in which the balloon 66 
is mounted on only the insertion assisting device 60. How 
ever, another balloon which can inflate and deflate may be 
mounted on the insertion portion 12 of the endoscope 10 such 
that the endoscope apparatus is used as a double-balloon 
endoscope apparatus. In this case, the distal end of the inser 
tion portion 12 can be inserted into a deep portion of the 
intestine by repeatedly performing the following operations: 
an insertion operation for inserting the insertion portion 12 of 
the endoscope 10, a fixing operation for fixing the insertion 
portion 12 by inflating the balloon of the insertion portion 12, 
a pushing operation for pushing the insertion assisting device 
60 along the insertion portion 12, a grasping operation for 
grasping the intestine by inflating the balloon 66, and a haul 
ing operation for hauling the insertion assisting device 60. 
0102 Next, an endoscope apparatus according to a third 
embodiment of the invention will be described. Similar ref 
erence numerals and terms will be attached to the same com 
ponents as those of the first and second embodiments, and the 
duplicate descriptions thereon will be omitted. 
0103 FIG. 11 is a diagram showing the system configu 
ration of the endoscope apparatus according to the third 
embodiment of the invention. As shown in FIG. 11, the endo 
Scope apparatus mainly includes an endoscope 10", an inser 
tion assisting device 60', and a balloon control device 100. 
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0104. As shown in FIG. 2, the observation optical system 
52, the pair of illumination optical systems 54 and 54, the 
air/water supply nozzle 56, and the forceps port 58 are pro 
vided on the distal-end surface 45 of the distal-end portion 44. 
0105. As shown in FIG. 12, the air/water supply nozzle 56 

is connected to an air/water supply tube 51'. The air/water 
supply tube 51' diverges into an air supply tube 53 and a water 
supply tube 55 such that the air supply tube 53' and the water 
supply tube 55' are connected to a valve 57" disposed in the 
hand operation unit 14. The valve 57" is connected to an air 
feed tube 59' and a water feed tube 61' and has an airfwater 
supply button 28' attached thereto. In a state where the air/ 
water supply button 28 projects, the air supply tube 53' and 
the air feed tube 59' communicate with each other. As the 
air/water supply button 28 is pressed down, the water supply 
tube 55' and the water feed tube 61' communicate with each 
other. The air/water supply button 28' has a ventilation hole 
(not shown) formed therein such that the air feed tube 59 
communicates with the external air through the ventilation 
hole. Therefore, as an operator closes the ventilation hole, the 
air fed from the air feed tube 59' is supplied to the air supply 
tube 53'. 

01.06 The air feed tube 59' and the water feed tube 61' 
communicates with the inside of a universal cable 16' so as to 
extend to a water supply connector 48 of an LG connector 
18. A tube 67 is detachably connected to the water supply 
connector 48", and an end portion of the tube 67 is connected 
to a water storage tank 69'. Accordingly, the water feed tube 
61' communicates with the lower portion of the water storage 
tank 69' than a liquid surface, and the air feed tube 59' com 
municates with the upper portion of the water storage tank 69' 
than the liquid surface. Furthermore, the air feed tube 59 
diverges in an intermediate portion. When the LG connector 
18 is connected to a light source device 20', a diverging part 
of the air feed tube 59' is connected to an air pump 71" within 
the light source device 20'. Therefore, as the air pump 71" is 
driven to supply air, the air is supplied to the air feed tube 59'. 
The air escapes to the outside through the ventilation hole (not 
shown) of the air/water supply button 28 when the air/water 
Supply button 28 is not operated. Also, as an operator closes 
the ventilation hole, the air of the air feed tube 59' is supplied 
to the air supply tube 53' so as to be sprayed from the air/water 
supply nozzle 56. Furthermore, as the air/water supply button 
28 is pressed down, the air feed tube 59' and the air supply 
tube 53' are blocked from each other. Therefore, the air fed to 
the air feed tube 59' is supplied onto the liquid surface of the 
water storage tank 69'. Accordingly, the internal pressure of 
the water storage tank 69' increases so that water is supplied 
to the water feed tube 61'. Then, the water is sprayed from the 
air/water supply nozzle 56' through the water supply tube 55'. 
AS Such, as the water or air is sprayed from the air/water 
supply nozzle 56, the water or air is blown against the obser 
vation optical system 52 such that the observation optical 
system 52 is washed. 
0107 The forceps port 58 is connected to a forceps tube 
73' shown in FIG. 12. The forceps tube 73" diverges so as to 
communicate with the forceps insertion portion 46 and a 
valve 75". Accordingly, as a treatment instrument (not shown) 
Such as forceps is inserted from the forceps insertion portion 
46, the treatment instrument can be drawn out of the forceps 
port 58. The valve 75 is connected to a suction tube 77 and 
has a suction button 30' attached thereto. In a state where the 
suction button 30' projects, the suction tube 77 communi 
cates with the external air. As the suction button 30' is pressed 
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down, the suction tube 77" and the forceps tube 73' are con 
nected to each other. The suction tube 77 extends to a suction 
connector 49' of the LG connector 18' and communicates with 
a suction device 83' by connecting a tube 81' to the suction 
connector 49". Therefore, as the suction button 30' is pressed 
down in a state where the suction device 83' is driven, a lesion 
part or the like can be suctioned from the forceps port 58. 
0108 FIG. 13 is a plan view of the insertion assisting 
device 60'. A section view of the distal-end portion of the tube 
main body 64 according to the third embodiment is the same 
as the section view shown in FIG. 5. Furthermore, a section 
view taken along a line 6-6 of FIG. 13 is the same as the 
section view shown in FIG. 6. 
0109 The base-end side of the duct 72 communicates with 
a connector 86' of the grasp portion 62 shown in FIG. 12. As 
the tube 108 of FIG. 11 is connected to the connector 86, the 
balloon fluid duct 72 is connected to the balloon control 
device 100. Therefore, as the balloon control device 100 
supplies and suctions air, the balloon 66 can be inflated and 
deflated. Also, as shown in FIG. 3, the tube 88 having the 
small diameter may be connected to the base-end side of the 
duct 72 such that the connector 86' is provided on the end 
portion of the tube 88. 
0110. The base-end side of the duct 74 communicates with 
a connector 96' provided in the grasp portion 62. The connec 
tor 96' is detachably connected to a connector 85 provided in 
the hand operation unit 14 of the endoscope 10' through a 
tube 99'. The tube 98 having the small diameter may be 
connected to the base-end side of the duct 74, the connector 
96 may be provided on the end portion of the tube 98, and the 
connector 96 may be connected to the connector 85' of the 
hand operation unit 14'. 
0111. The connector 85' of the hand operation unit 14 is 
connected to a suction tube 87 (corresponding to a duct 
provided within the endoscope), and the suction tube 87 is 
inserted into the universal cable 16 so as to extend to a suction 
connector 47" of the LG connector 18'. The suction connector 
47 is connected to a pipe 93 of a liquid reservoir tank 91 
through a tube 89'. The pipe 93' is opened in the vicinity of a 
tank bottom surface 91'A inside the liquid reservoir tank 91'. 
Furthermore, a pipe 95" is connected to a lid 91'B of the liquid 
reservoir tank 91", and the suction device 83' is connected to 
the pipe 95 through a tube 88. Accordingly, since the venti 
lation holes 90 are connected to the suction device 83', the 
suction from the ventilation holes 90 can be performed. At 
this time, when liquid such as body fluid is suctioned, the 
liquid is collected into the liquid reservoir tank 91", because 
the liquid reservoir tank 91" is disposed in the middle of the 
path. 
0112 In an operation for moving the insertion assisting 
device 60' in the withdrawal direction in a state where the 
balloon 66 inflates, the air accumulated between the tube 
main body 64 and the intestine wall can be suctioned from the 
ventilation openings 90.90, and 90 of the tube main body 64. 
That is, the ventilation openings 90 communicate with the 
suction device 83' through the duct 74 and the tube 99" being 
provided within the tube main body 64 and the suction tube 
87 and the tube 89", which are provided within the endoscope 
10'. As an operator closes the opening 97 of the grasp portion 
62 by his/her finger, the duct 74 is blocked from the outside, 
and the air is suctioned from the ventilation openings 90. 
Therefore, when the insertion assisting device 60' is operated 
in the withdrawal direction, the air accumulated between the 
tube main body 64 and the intestine wall is suctioned. Thus, 
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compression can be prevented, and the insertion assisting 
device 60' can be smoothly operated in the withdrawal direc 
tion. Furthermore, when the suction from the ventilation 
openings 90 is to be stopped, the operator stops the closing of 
the opening 97 of the grasp portion 62 such that the duct 74 is 
opened to the outside and the Suction is stopped. 
0113. According to the third embodiment, since the air can 
be suctioned from the ventilation openings 90, the withdrawal 
operation of the insertion assisting device 60' can be per 
formed smoothly. 
0114. Also, according to the third embodiment, since the 
insertion assisting device 60' is connected to the Suction 
device 83' through the suction tube 87 being provided within 
the endoscope 10", the number of long tubes exposed to the 
outside can be shortened, as compared with the case where 
the insertion assisting device 60' is directly connected to the 
suction device 83" (that is, the case where the connector 96" 
and the suction device 83' are connected through a tube). 
Therefore, when the insertion assisting device 60' is inserted 
or withdrawn, the tubes do not get in the way, and the oper 
ability of the insertion assisting device 60' can be enhanced. 
In the third embodiment, since the suction tube 87', which is 
provided within the endoscope 10' and communicates with 
the duct 74, is disposed within the universal cable 16, the 
number of cables extending from the hand operation unit 14 
does not increase, and the operability of the endoscope 10" can 
be enhanced. 

0115 According to the third embodiment, since the liquid 
reservoir tank 91" is disposed in the middle of the duct 
between the ventilation openings 90 of the insertion assisting 
device 60' and the suction device 83', the liquid such as body 
fluid suctioned from the openings 90 can be removed into the 
liquid reservoir tank 91'. 
0116 Furthermore, according to the third embodiment, 
since the opening 97 communicating with the duct 74 is 
provided in the grasp portion 62 of the insertion assisting 
device 60', the suction from the ventilation openings 90 can be 
performed and stopped by closing the opening 97 and releas 
ing the closing of the opening 97. Therefore, the operability of 
the insertion assisting device 60' can be further enhanced. 
0117. In the third embodiment, the on/off operation of the 
Suction is Switched by closing the opening 97 of the grasp 
portion 62. Instead of the opening 97, an opening and closing 
valve may be provided in the duct 74 such that the duct 74 is 
opened to the atmosphere or is blocked from the atmosphere 
by the opening and closing valve. 
0118. Next, a fourth embodiment of the invention will be 
described. FIG. 14 is a diagram showing the duct configura 
tion of an endoscope apparatus according to the fourth 
embodiment of the invention. In the endoscope apparatus 
according to the fourth embodiment shown in FIG. 14, the 
connector 85 provided in the hand operation unit 14 of the 
endoscope 10' is connected to a tube 98", and the tube 98" is 
connected to the forceps tube 73', which is a forceps channel. 
As the connector 85' of the hand operation unit 14' and the 
connector 96 of the grasp portion 62 of the insertion assisting 
device 60' are connected to each other through the tube 99", 
the duct 74 of the insertion assisting device 60' communicates 
with the forceps channel. Therefore, as a suction force is 
applied to the forceps tube 73' by operating the suction button 
30', the suction from the ventilation openings 90 can be per 
formed. In this case, a three-way valve may be provided in the 
connection position between the tube 98' and the forceps tube 
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73' such that whether to connect the valve 75' to the forceps 
port 58 or the connector 85 is selected by the three-way valve. 
0119 Even in the fourth embodiment configured in such 
manner, the air can be suctioned from the ventilation open 
ings 90. Therefore, the insertion and withdrawal operation of 
the insertion assisting device 60' can be performed smoothly. 
Furthermore, according to the fourth embodiment, the for 
ceps channel of the endoscope 10' is used to perform the air 
suction from the ventilation openings 90. Therefore, the duct 
or suction connector within the endoscope 10" does not need 
to be newly provided. 
0120 In the above-described fourth embodiment, the 
switching of the suction is performed by the three-way valve 
(not shown). Similar to the third embodiment, however, the 
opening 97" (refer to FIG. 12) may be formed in the grasp 
portion 62 such that the switching of the suction is performed 
by closing the opening 97. Furthermore, in FIG. 14, the tube 
98 may be directly connected to the valve 75', and the valve 
75' may be used as a two-step push operation mechanism. In 
this case, when the valve 75" is not operated, the suction tube 
77" communicates with the outside. When a one-step push 
operation of the valve 75' is performed, the suction tube 77 
communicates with the forceps tube 73". When a two-step 
push operation of the valve 75" is performed, the suction tube 
77" communicates with the tube 98". Accordingly, the suction 
from the forceps port 58, the suction from the openings 90. 
and the stop of the suction operations can be performed by the 
suction button 30'. 

0121. Also, instead of the connector 85' of the hand opera 
tion unit 14, the tube 99" may be connected to the forceps 
insertion portion 46 so as to be connected to the forceps 
channel. In this case, a member having two insertion ports 
may be used as the forceps insertion portion 46. 
0122. In the above-described first to fourth embodiments, 
the ventilation holes (openings 90) are formed on the outer 
circumferential surface of the tube main body 64. However, 
the ventilation holes may be formed on the distal-end surface 
of the tube main body 64. Furthermore, the ventilation holes 
may be formed in both of the outer circumferential surface 
and the distal-end surface of the tube main body 64. In this 
case, as shown in FIG. 10, the duct 74 communicating with 
the opening (not shown) of the distal-end Surface may be 
provided separately from the duct 74 communicating with the 
openings 90 of the outer circumferential surface such that the 
duct 74 is disposed in the opposite side to the duct 72 and in 
the vicinity of the duct 74. 
0123. In the first to fourth embodiments, the single-bal 
loon endoscope apparatus has been exemplified, in which the 
balloon 66 is mounted on only the insertion assisting device 
60 (60"). However, another balloon which can swell and con 
tract may be mounted on the insertion portion 12 of the 
endoscope 10 (10") such that the endoscope apparatus is used 
as a double-balloon endoscope apparatus. In this case, the 
distal end of the insertion portion 12 can be inserted into a 
deep portion of the intestine by repeatedly performing the 
following operations: an insertion operation for inserting the 
insertion portion 12 of the endoscope 10 (10'), a fixing opera 
tion for fixing the insertion portion 12 by inflating the balloon 
on the insertion portion 12, a pushing operation for pushing 
the insertion assisting device 60 (60') along the insertion 
portion 12, a grasping operation for grasping the intestine by 
inflating the balloon 66, and a hauling operation for hauling 
the insertion assisting device 60 (60). 
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0.124. The invention is not limited to the above-described 
embodiments, but various changes and modifications may be 
made so long as the above described advantages can be 
achieved. For example, any two or more of the above-de 
scribed embodiments may be combined appropriately. 
What is claimed is: 
1. An insertion assisting device having a Substantially tubu 

lar shape, the insertion assisting device comprising: 
an insertion path into which an insertion portion of an 

endoscope is inserted; 
a ventilation hole that is formed on a distal-end surface or 

outer circumferential Surface of the insertion assisting 
device; 

a ventilation duct that communicates with the ventilation 
hole and is different from the insertion path; and 

a liquid storage unit that is connected to a base-end side of 
the ventilation duct and stores liquid flowing out of the 
ventilation duct. 

2. The insertion assisting device according to claim 1, 
wherein 

the liquid storage unit is a liquid reservoir tank, and 
the liquid reservoir tank includes 

a pipe having 
one end that communicates with the ventilation duct, 

and 
the other end that is disposed in the liquid reservoir 

tank, and 
a discharge path through which gas within the tank is 

discharged. 
3. The insertion assisting device according to claim 1, 

wherein the liquid storage unit is detachably mounted on a 
grasp portion of the insertion assisting device. 

4. The insertion assisting device according to claim 1, 
whereina check valve for preventing a flow from the base-end 
side of the ventilation duct to a distal-end side of the ventila 
tion duct is provided in the ventilation duct or a duct commu 
nicating with the ventilation duct. 

5. The insertion assisting device according to claim 1, 
wherein the ventilation duct is connected to a suction device 
through the liquid storage unit. 

6. The insertion assisting device according to claim 5. 
wherein an opening that communicates with a portion diverg 
ing from the ventilation duct is formed in a grasp portion of 
the insertion assisting device. 

7. The insertion assisting device according to claim 1, 
wherein the liquid storage unit includes a liquid holding unit 
that holds the stored liquid therein. 

8. The insertion assisting device according to claim 1, 
wherein an inflatable balloon is mounted on the outer circum 
ference of the distal-end portion of the insertion assisting 
device. 

9. An endoscope apparatus comprising: 
an endoscope having an insertion portion; and 
an insertion assisting device having a Substantially tubular 

shape, wherein the insertion assisting device includes 
an insertion path into which the insertion portion of an 

endoscope is inserted; 
a ventilation hole that is formed on a distal-end surface 

or outer circumferential Surface of the insertion assist 
ing device, and 

a ventilation duct that communicates with the ventila 
tion hole and is different from the insertion path, and 

the ventilation duct is connected to a Suction device 
through a duct provided in the endoscope. 
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10. The endoscope apparatus according to claim.9, wherein 12. The endoscope apparatus according to claim.9, wherein 
the duct, which 1S Prst A. EE d inted an opening that communicates with a portion diverging 

into an inside of a universal cable that extends from a from the ventilation duct is formed in a grasp portion of hand operation unit of the endoscope, so as to be con the insertion assisting device, and nected to another equipment. - 
11. The endoscope apparatus according to claim.9, wherein the ventilation duct is opened to an outside through the 
the duct, which is provided in the endoscope, is a forceps opening. 

channel through which Suction is performed from a for- 13. The endoscope apparatus according to claim.9, wherein 
ceps port formed on a distal-end portion of the insertion an inflatable balloon is mounted on the outer circumference 
portion, and of the distal-end portion of the insertion assisting device. 

the ventilation duct of the insertion assisting device com 
municates with the forceps channel. ck 


