
-1- Medical Tube Set  Technical field of the invention [00011  5 The present
invention is directed to a medical tube set which is inserted into the  body
to remove residuum and waste fluids from the body. Prior art  [0002]  10
Conventionally, for example, the drainage of residuum from inside the colon
of patients with ileus was conducted by inserting a tube from the anus and
allowing this to  indwell. As the tube used in this case, some are inserted
into the body via a guide wire  (for example cf. Japanese Kokai Patent
Application No. Hei 10[1998]-151195). When  this tube is inserted into the
body, a colon fiberscope is inserted from the anus, and a 15 guide wire is
inserted into the colon fiberscope. Then, after the colon fiberscope has
been removed from the anus, the tube's apical, or distal, end aperture is
put into the  posterior end of the guide wire, and the operation of
inserting the tube into the body is  conducted such that it follows along
the guide wire. 20 Summary of the invention  [0003] Nevertheless, the
operation for inserting the tube into the body and allowing it to  indwell
is troublesome with the aforementioned tube. Therefore, a method has been
25 investigated wherein a stylet for improving the insertability of the tube
is placed in the tube cavity. The tube and the stylet are inserted into the
body together, and after the  tube's apical end has passed beyond the
constriction in the colon and reached the  affected area within the body,
the stylet is then removed from the tube. When the tube  and stylet are
inserted into the body together, it is necessary for the distal end of the
30 stylet to be formed in a tapered shape, and for the distal end to project
from the front end  of the tube, in order for the insertion of the tube to
proceed smoothly. [0004] Nevertheless, with conventional stylets, when force
is applied to the distal end of  35 the stylet so as to push the stylet
towards the inside of the tube, it sometimes happens -2- 



that the stylet's distal end is pushed into the inside of the tube.
Therefore, investigations  led to a device whereby provision is made for a
stepwise difference between the tube's  distal end aperture and the
projecting portion of the front end of the stylet, so as to  prevent the
stylet's distal end from entering the tube. In order to reliably prevent the
entry 5 of the stylet's distal end into the tube, it is necessary to
increase the stepwise difference  between the type's distal end aperture and
the projecting part of the stylet, but if this  stepwise difference is too
big, a problem of increased resistance appears when  removing the stylet
from the tube, and the resistance increases particularly when  withdrawing
the projecting part of the stylet from the tube's distal end aperture. 10
[0005] In keen awareness of this situation, the objective of the present
invention is to  offer a medical tube set that provides for a stylet that
improves the insertability of the  tube, and that is easy to use. 15 [0006]
In order to achieve the aforementioned objective, the structural
characteristics of  the invented medical tube set are a medical tube
comprising a tube that is insertale into  the body, and a stylet that is
suitable to improve the insertability of the aforementioned 20 tube when the
aforementioned tube is inserted into the body; the stylet comprises an
inner core that is insertable through the tube; an apical tip that is
affixed to the distal end  of the inner core, that covers the periphery of
the distal end in the contracted condition of  the tube at the posterior
end, and that is formed with an engagement concavity that is  engageable
with the distal end of the tube; and a mobile expansion member which is 25
moveable between the apical tip in the inner core that has been inserted
into the inner  core in a hole furnished in its interior and a portion
positioned in a predetermined  distance from the apical tip, which is
provided with an external diameter that is either  equal to or larger than
the external diameter of the apical tip, and which, by being  positioned
within the distal end of the tube, expands the distal end of the tube in the
30 contracted condition radially outwards, such that the apical tip passes
through. [0007] The invented medical tube set having the structure described
above is operated  as follows: when the medical tube set is inserted into
the body, the engagement covering  



35 formed at the posterior end of the apical tip engaged with the aperture
rim of the tube's -3- distal end, and the mobile expansion member is
positioned within the tube. By this  means, the posterior end of the apical
tip covers the periphery of the tube's distal end, so  that even if a
pushing force is applied to the apical tip towards the inside of the tube,
the  apical tip will not retreat backwards into the inside of the tube. The
engagement covering 5 of the apical tip is engaged in the distal end while
the tube is contracted, so the external  diameter of the apical tip does not
need to be increased, nor is it necessary to provide a  large stepwise
difference between the posterior end of the apical tip and the tube's distal
end. This improves the insertability of the medical tube set. 10 [0008]
After the medical tube set has been inserted into the body and the time
comes to  withdraw the stylet from the tube, the stylet is pushed forward
from the back of the tube  towards the distal end, disengaging the tube's
distal end from the engagement covering  of the apical tip, and initiating
radial outwards expansion of the distal end aperture of the 15 tube by
moving a mobile expansion member. At this time, the apical tip is in the
condition  of being thrust forwards from the distal end. Then the stylet is
pulled to the rear of the  tube, the mobile expansion member and apical tip
are withdrawn, and, having entered  into the tube's distal end, the stylet
is drawn further backwards and removed from the  tube. 20 [0009] When the
time comes to pull the stylet backwards through the tube, the mobile
expansion member is positioned in a place separated by a predetermined
distance from  the apical tip of the stylet, but due to friction with the
distal end aperture of the tube, it is 25 prevented from moving together
with the stylet. After the mobile expansion member  moves to a position
where it comes into contact with the apical tip, in a condition where  the
tube's distal end has been expanded, it enters the tube's distal end
together with the  apical tip. In this case, because the external diameter
of the mobile expansion member  has been set equal to or larger than the
external diameter of the apical tip, the mobile  30 expansion member and
apical tip smoothly enter the distal end of the tube. [0010] The external
diameter of the mobile expansion member and of the apical tip in  



this case refers to the respective diameter of the part where the diameter
is at a  35 maximum. According to this, and seen from the orientation of the
mobile expansion -4- member and apical tip movement, the stepwise difference
between the mobile  expansion member and apical tip is eliminated.
Therefore, the removal of the stylet from  the tube is smooth. Also, by this
means, it is possible to remove the stylet from the tube  reliably by a
simple operation. It is also possible to form the tube's distal end into a 5
tapered shape, so that it will expand radially outwards when passing through
the mobile  expansion member; and it is also possible for the posterior part
to have approximately  the same diameter, so that it contracts into a
tapered shape when the apical tip and  engagement concavity are engaged. 10
[0011] In this case, it is possible to provide a slit extending axially in
the tube's distal end  to facilitate creation of the contraction. It is also
possible for the apical tip to be formed in  a tapered shape such as a cone,
for example, to obtain a smoother insertion of the  medical tube set.
Tapering the apical tip of the stylet makes it easier for the medical tube
15 set to pass through a constriction in the colon, when for example, the
medical tube set is  inserted into a colon where a constriction has
developed. It is also possible to provide for  a tapered apical tip at the
distal end of the stylet, in order to reduce the occurrence of  colon
puncture, by removing the stylet from the tube after the medical tube set
has been  inserted into the colon. The inner core of the stylet may also be
structured as a solid 20 linear member, or as a hollow tubular body.
Structuring of the inner core of the stylet as  a tubular body enables
passage of a guide wire through the inside. [0012] Another structural
characteristic of the medical tube set of the present invention  25 is
structuring of the mobile expansion member as a spherical member. [0013]
With a medical tube set having this structure, when the apical tip is
engaged with  the tube's distal end and the stylet has been pushed in from
the posterior end of the tube  30 towards the front end, the mobile
expansion member, while positioned in a part of the inner core separated by
a predetermined distance from the apical tip, moves together  with the inner
core towards the distal end of the tube. When this happens, the tube's
distal end, which had been in a contracted condition, is pushed radially
outwards by the  



spherical surface of the distal end of the mobile expansion member, and
widens. Then, 35 when the mobile expansion member is thrust to the outside
from the tube's distal end, -5- the tube's distal end will either maintain
its expanded condition or assume a contracted  condition. [0014]  5 If the
tube's distal end continues in the expanded condition, when the stylet is
pulled to the back of the tube, the mobile expansion member will remain
positioned in the  distal end while the stylet is withdrawn, and the mobile
expansion member is positioned  such that it comes into contact with the
apical tip in the inner core. Then, when the stylet  is drawn further
backwards, the apical tip will not be subjected to resistance from the 10
tube's aperture rim because the external diameter of the apical tip has been
designed to  be smaller than or equal to the external diameter of the mobile
expansion member, and  thus it enters the tube together with the mobile
expansion member. [0015]  15 When the stylet is pulled backwards through the
tube while the tube's distal end  is contracted, the mobile expansion member
will remain positioned in the tube's distal  end but the stylet will
retreat; thus the mobile expansion member is positioned such that  it comes
into contact with the apical tip in the inner core. Then, when the stylet is
pulled  farther back, the mobile expansion member is pressed against the
inside of the tube via 20 the apical tip, and the spherical surface on its
posterior side pushes and widens the  tube's distal end radially outward.
The mobile expansion member together with the apical  tip then enters the
tube. In this way, by structuring the mobile expansion member as a
spherical member, the structure of the mobile expansion member is
simplified, and a  reliable operation to remove the stylet is also possible.
25 [0016] Yet another structural characteristic of the medical tube set of
the present  invention is that the mobile expansion member comprises an
engagement projection,  wherein the distal end engages the engagement
concavity of the apical tip. By this 30 means, when the stylet is pushed
from the posterior end towards the distal end of the  tube, the apical tip
and mobile expansion member are thrust from the tube's distal end,  and
then, when the stylet is pulled towards the posterior end of the tube, the
engagement  



concavity of the apical tip engages with an engagement projection of the
mobile  expansion member, and thus the apical tip and mobile expansion
member become a 35 single unit and move as such. This allows smooth removal
of the stylet from the tube. -6- [0017] Yet another structural
characteristic of the medical tube set of the present  invention is that the
mobile expansion member comprises an engagement covering that  5 engages the
apical tip while the distal end covers at least the posterior portion of the
apical tip. [0018] By this means, when the stylet is pushed towards the
tube's distal end, the apical  10 tip and mobile expansion member are thrust
from the tube's distal end; then when the  stylet is pulled towards the
posterior end of the tube, the engagement covering of the  mobile expansion
member covers the posterior end of the apical tip, so the mobile  expansion
member engages with the apical tip. Thus the apical tip and mobile expansion
member become a single unit, and when seen from the direction of movement,
the apical 15 tip is covered by the mobile expansion member. This enables
smooth removal of the  stylet from the tube. In this case, the mobile
expansion member may either cover just the  posterior end portion of the
apical tip, or it may cover the entire apical tip. [0019]  20 Yet another
structural characteristic of the medical tube set of the present  invention
is that a provision is made for a stop positioned at a part of the inner
core  separated by a predetermined distance from the apical tip, such that
the mobile  expansion member moves between the apical tip and the stop. By
this means, the range  of movement of the mobile expansion member with
respect to the inner core is regulated 25 by a simple structure. The stop is
structured either as a large-diameter part formed on  the circumference of
the inner core, or as a ring-shaped member affixed to the  circumference of
the inner core. Brief description of the figures  30 [0020] Figure 1 is a
side view showing the medical tube set of the first embodiment of  the
invention. Figure 2 is a side view of the tube provided for the medical tube
set shown in  



Figure 1. -7- Figure 3 is a side view of the stylet provided for the medical
tube set shown in  Figure 1. Figure 4 is a side view of the essentials of a
medical tube set. Figure 5 is a side view showing the essentials of a
medical tube set in a condition  5 where the apical tip is projecting from
the distal end of the tube main unit. Figure 6 is a side view showing the
essentials of a medical tube set in a condition  where the apical tip has
been placed into the distal end of the tube main unit. Figure 7 is an
explanatory diagram showing a condition where a medical tube set  has been
inserted into the colon. 10 Figure 8 is an explanatory diagram showing a
condition where a tube is  indwelling in the colon. Figure 9 is a cross
section showing the essentials of a medical tube set of the  second
embodiment of the invention. Figure 10 is a cross section showing the
condition wherein the apical tip of the  15 medical tube set of Figure 9 is
projecting from the distal end of the tube main unit.  Figure 11 is a cross
section showing the condition wherein the mobile expansion member of the
medical tube set of Figure 10 is being thrust out of the distal end of the
tube main unit. Figure 12 is a cross section showing the condition wherein
the stylet of the  20 medical tube set of Figure 11 has been pulled
backwards. Figure 13 is a cross section showing the condition wherein the
stylet of the  medical tube set of Figure 12 has been pulled backwards,
causing the mobile expansion  member to be positioned at the aperture of the
tube main unit. Figure 14 is a cross section showing the condition wherein
the stylet of the  25 medical tube set of Figure 13 has been pulled
backwards, causing the apical tip to go  inside the tube main unit. Figure
15 is a cross section showing the essentials of a medical tube set
pertaining to the third embodiment of the invention. Figure 16 is a cross
section showing the essentials of a medical tube set  30 pertaining to the
fourth embodiment of the invention. -8- 



Detailed description of preferred embodiments  First embodiment of the
invention [0021]  5 The following statements explain the invention in
greater detail using drawings of  a first embodiment of the invented medical
tube set. Figure 1 shows tube set A for  medical use in the same embodiment.
The medical tube set A is used to drain residuum  remaining in the part
positioned beyond a constriction K (affected area), as considered  from the
rectum, developed within the colon T of the patient (cf. Figure 7 and Figure
8); it 10 comprises a tube 10, indwelling in colon T, and a detachable
stylet 20 that is attached  inside tube 10. As shown in Figure 2, tube 10
comprises atube main unit 11, comprising  a long, thin tube, and three
branch tubes 12, 13, and 14 that branch off from the basal  end 11a of tube
main unit 11. 15 [0022] The distal end 11 b of tube main unit 11 is formed
as a cylinder with a slightly  tapered front end, with irrigation side hole
11c being formed close behind distal end 1lb  on the circumference of tube
main unit 11. Also, multiple flushing side holes 11d are  formed close
behind irrigation side hole 11c on the circumference of tube main unit 11,
20 along the axial direction, with variation of the circumferential
position. An imaging balloon  15, which is expandable and contractable, is
provided close behind flushing side holes  11d on the circumference of tube
main unit 11. [0023]  25 Inside tube main unit 11a main cavity 11e (cf.
Figure 4 through Figure 6) is  formed, which has a large diameter that, from
the aperture of distal end 11b, passes  through the posterior end aperture
of branch tube 12 via the basal end 11a. Although it is  not shown in the
figures, two small sub-cavities are formed on both sides, within a
cross-section of main cavity 11e, inside tube main unit 11. One sub-cavity
passes 30 through branch tube 13 from irrigation side hole 11c via basal end
11a, and the other  sub-cavity passes through branch tube 14 from imaging
balloon 15 via basal end 11 a.  Multiple flushing side holes 11d pass though
the main cavity. -9- [0024] It is possible to connect a suction device, such
as a waste fluid bag, for example,  or an irrigation liquid supply device
such as a syringe, for example, to the posterior end of  



branch tube 12, via a Y-shaped connector tube (not shown in the drawings).
This makes 5 it possible to suction and remove the residuum from inside
colon T via the distal end  aperture of distal end 11b and flushing side
holes 11d. The irrigation side hole 11c  releases air supplied from branch
tube 13 inside the body; this provision permits either  the injection of a
contrast medium, or the supply of air inside colon T which has become
depressurized due to suction by the suction device, via main cavity Ile, for
example.  10 [0025] A supply device (not shown in the drawings), such as a
syringe, for example,  supplies water to rear tip 14a of branch tube 14, and
the imaging balloon 15 enlarges  due to the water supplied from the supply
device via branch tube 14, thus fixing the front 15 tip portion of tube main
unit 11 at a predetermined part inside colon T. The imaging  balloon 15 is
formed from a material with which an impermeable substance, through  which
x-rays cannot pass, is kneaded into an expandable and contractible elastic
resin,  thus obtaining a structure that allows images to be taken by x-ray
radiation. Accordingly,  when medical tube set A is inserted inside the
patient's colon T, it is possible to  20 accurately know the position of the
front tip portion of medical tube set A. [0026] The branch tube 13 structure
comprises a tube having a smaller diameter than  branch tube 12, with a
backflow valve 16 attached to its posterior end 13a. The backflow  25 valve
16 is structured such that air will pass through branch tube 13 from the
outside, but air and other fluids will not pass from the inside of branch
tube 13 to the outside. Thus the  backflow valve 16 prevents release of the
residuum from inside the patient's colon T to  the outside via irrigation
side hole 11 c, sub-cavities, or branch tube 13. The branch tube  14
structure comprises a tube having approximately the same diameter as branch
tube 30 13, with a supply device such as a syringe, for example, being
attached to its rear tip 14a  in order to send water to imaging balloon 15.
The imaging balloon 15 can be suitably  expanded by operating this supply
device. -10- [0027] In the approximate center of branch tube 12, clamp 17
has been attached in  order to adjust the flow rate into the inner cavity by
squeezing the inner cavity or closing  the inner cavity of branch tube 12.
The clamp 17 is formed by bending a long, thin 



5 plate-shaped body into an approximately square frame provided with
elasticity; an  engagement member 17a comprising several steps is formed
within the inner surface of  the end-portion, and the other end tip 17b is
formed suitable to engage a predetermined  portion of engagement member 17a.
Before and after clamp 17 apertures (not shown in  the drawings) have been
formed to permit the insertion and passage of the branch tube 10 12, branch
tube 12 is inserted into both apertures, and clamp 17 is attached to branch
{ tube 12. [0028] Support leaves 17c are provided on both sides of the inner
surface of the lower  15 central part of clamp 17, and pin 18 bridges the
two support leaves 17c. On both inner  sides of the upper central part of
clamp 17, pressure leaves 18a are formed and project  toward pin 18.
Accordingly, by changing the engagement position of tip 17b of  engagement
member 17a, it is possible to change the interval between pin 18 and
pressure leaves 18a, and thus to change the size of the space within branch
tube 12 orto  20 close it off, and thus to regulate the flow rate. [0029] As
shown in Figure 3, stylet 20 is provided with an inner core 21 insertable
into  tube main unit 11 and branch tube 12, an apical tip 22 affixed to the
distal end of inner  25 core 21, and a mobile expansion member 23 that can
move along inner core 21 to the posterior part of apical tip 22 in inner
core 21. As shown in Figure 4 through Figure 6, the  apical tip 22 has a
truncated conical shape, with the distal end narrowing from the  posterior
end, while the posterior end is formed into an engagement concavity 22a that
can engage with aperture rim of distal end 11 b of tube main unit 11. 30
[0030] The mobile expansion member 23 is formed as a sphere provided with
insertion  through hole 23a that passes through from front to back; mobility
along inner core 21 is  possible by passing inner core 21 by insertion
through hole 23a. The diameter of mobile 35 expansion member 23 is
established to be slightly larger then the inner diameter of the -11- distal
end aperture of distal end 11b of tube main unit 11; by positioning the
mobile  expansion member 23 within the distal end aperture of distal end
11b, the distal end  aperture of distal end 11b expands radially outwards.
The diameter of mobile expansion  



member 23 is established so as to be slightly larger than the posterior end
of apical tip 22; 5 approximately the front half of mobile expansion member
23 enters engagement  concavity 22a of apical tip 22, and engages with
apical tip 22. [00311 When mobile expansion member 23 and apical tip 22 are
engaged, the formation  10 of apical tip 22 and mobile expansion member 23
produces almost no stepwise  difference at the interface between mobile
expansion member 23 and the aperture rim of  engagement concavity 22a. In
the part where a predetermined distance is maintained  from apical tip 22 in
inner core 21, a stop 24 is provided in order to regulate the final part  of
the mobile range of mobile expansion member 23. A cylindrical grip 25 is
provided on 15 the posterior end of tube main unit 11; a stepwise-tapering
engagement member 26,  formed with tapered stages that engages with the
posterior end aperture of branch tube  12, is provided on the forward side
of grip 25. [0032]  20 Given this structure, when medical tube set A is used
to drain the residuum from  inside the patient's colon T, clamp 17 is first
loosened and stylet 20 is inserted, beginning  from apical tip 22, from the
posterior end aperture of branch tube 12 of tube 10, thus  giving the
condition shown in Figure 1. In this case, as shown in Figure 4, mobile
expansion member 23 comes into contact with stop 24, thus being positioned
at the 25 terminus of the mobility range along inner core 21, in a condition
where the aperture rim  of distal end 11 b of tube main unit 11 is engaged
with engagement concavity 22a of  apical tip 22. Also, the stepwise-tapering
engagement member 26 is engaged with the  posterior end of branch tube 12.
30 [0033] Then the medical tube set A is inserted inside colon T, from
apical tip 22, and  passes beyond constriction K, as shown in Figure 7. At
this time, the patient's body is  x-rayed, and by seeing through imaging
balloon 15, its location is confirmed. Because  apical tip 22 of stylet 20
tapers, medical tube set A is easily inserted while widening 35 constriction
K. When the apical tip 22 of medical tube set A reaches the predetermined
-12- affected area inside colon T, stylet 20 is removed from tube 10. In
this case, as shown in  Figure 5, the grip 25 of stylet 20 is temporarily
pushed towards the inside of tube 10,  causing apical tip 22 to project from
distal end 11b of tube main unit 11. Then mobile  



expansion member 23 pushes against stop 24 and moves together with the other
part of 5 stylet 20, thus causing the expansion of the distal end aperture
of distal end 11 b of tube  main unit 11. [0034] Then grip 25 of stylet 20
is pulled backwards and out of tube 10. The mobile  10 expansion member 23
is arrested by friction against the aperture rim of distal end 11b,  while
the other part of stylet 20 is withdrawn backwards through tube 10. While
mobile  expansion member 23 is engaged in engagement concavity 22a of apical
tip 22, mobile  expansion member 23 forms a single unit with apical tip 22
and enters tube main unit 11.  Then, due to mobile expansion member 23, the
distal end aperture of distal end 11b 15 becomes enlarged, and since a
stepwise difference is not present between apical tip 22  and mobile
expansion member 23, the apical tip 22 will smoothly enter tube main unit 11
without catching on the aperture rim of distal end 11b, thus presenting the
condition  shown in Figure 6. 20 [0035] In this condition, stepwise-tapering
engagement member 26 is withdrawn from  the posterior end of branch tube 12
and the engagement is cleared. Thus, by pulling grip  25 of stylet 20 to the
outside of tube 10, it is possible to easily remove stylet 20 from tube  10.
In this way, after medical tube set A has been inserted inside colon T,
stylet 20 is 25 removed from tube 10, which makes it possible to reduce the
occurrence of colon  puncture. [0036] Then the suction device and irrigation
liquid supply device are connected to the  30 posterior end of branch tube
12, and a water supply device is connected to the posterior  end of branch
tube 14. The water supply device is then operated (in the case of a syringe,
this means pushing the plunger), thus supplying water into imaging balloon
15. Thus,  imaging balloon 15 expands, and exerts pressure against the inner
wall of colon T, or  comes into close contact with constriction K, thus
fixing distal end 11b of tube 10, as 35 shown in Figure 8. If a contrast
medium is injected into colon T via irrigation side hole 11c, -13- since the
pressure of imaging balloon 15 causes the tube 10 to be fixed against the
inside wall of colon T or against constriction K, contrast medium out of the
anus is  prevented from leaking. 



5 [0037] Then the irrigation liquid supply device is activated to supply
irrigation liquid into  colon T, and the suction device is activated to suck
and remove the mixture of residuum  and irrigation liquid inside colon T. By
this means, the residuum from inside colon T is  gradually drained. When
this happens, air is supplied from branch tube 13 so that 10 negative
pressure will not develop inside colon T. The backflow valve 16 prevents the
residuum from inside colon T from flowing backwards through branch tube 13
and being  released to the outside. During the time that irrigation liquid
is being supplied into colon T  and the mixture of residuum and irrigation
liquid in colon T is being suctioned and  removed, the flow rate is
regulated by clamp 17. Once all the residuum from inside colon 15 T has been
drained, tube 10 is removed from the patient's body. At this time, tube 10
is  put in a condition such that imaging balloon 15 is shrunk, by
withdrawing the water in  imaging balloon 15, so it can be pulled out of the
body and removed. [0038]  20 In this way, medical tube set A of the present
embodiment comprising stylet 20,  which is used to improve the insertion
characteristics when tube 10 is inserted into the  body, provides an apical
tip 22 in which engagement concavity 22a is formed at the  posterior end to
which the distal end of inner core 21 is affixed, and also provides a
mobile expansion member 23 that can move between apical tip 22 and stop 24
along 25 inner core 21. Thus, when medical tube set A is inserted into colon
T, the aperture rim of  distal end 11 b of tube main unit 11 becomes engaged
with engagement concavity 22a of  apical tip 22, thereby positioning mobile
expansion member 23 within distal end 11b.  This allows insertion of medical
tube set A into colon T and prevents apical tip 22 from  entering tube main
unit 11. 30 [0039] After medical tube set A has been inserted into colon T
and it is time to remove  stylet 20 from tube 10, grip 25 of stylet 20 is
pushed in from the posterior end of tube 10  towards the distal end, which
releases the engagement between apical tip 22 and the 35 distal end 11 b of
tube main unit 11 and also causes the distal end aperture of distal end -14-
11b of tube main unit 11 to expand radially outwards because of mobile
expansion  member 23. Then, by pulling stylet 20 towards the posterior end,
it can be removed from  



tube 10. The external diameter of mobile expansion member 23 is larger than
the  external diameter of apical tip 22, so mobile expansion member 23 and
apical tip 22  5 smoothly enter the distal end of tube 10. [0040] The part
of tube main unit 11 other than the distal end aperture of distal end 11 b
is thicker than the distal end aperture, so that after mobile expansion
member 23 and  10 apical tip 22 have been put inside the distal end of tube
10, stylet 20 moves smoothly towards the posterior end. Also mobile
expansion member 23 is structured as a spherical  member, which has the
advantages of making the structure of mobile expansion  member 23 simple,
and of permitting a reliable removal operation for stylet 20. The  provision
of stop 24 at a part of inner core 21 at a predetermined distance from
apical tip 15 22 enables movement of mobile expansion member 23 between
apical tip 22 and stop  24, which allows regulation, by a simple structure,
the range of mobility of mobile  expansion member 23 with respect to inner
core 21. Second embodiment of the invention  20 [00411 Figures 9 through 14
show the essentials of medical tube set Bof a second  embodiment of the
invention. In medical tube set B, the distal end 31b of tube main unit  31
is formed in an approximately cylindrical tapered shape with the diameter
decreasing  towards the distal end. The portion of inner core 41
corresponding to the posterior end of 25 apical tip 42 is provided with a
disk-shaped stop 44, co-axial with inner core 41, which  regulates the
farthest-forward portion of the movement range of mobile expansion  member
43. The other components of medical tube set B are identical to medical tube
set A of the aforementioned first embodiment of the invention. Accordingly,
identical  parts are indicated by identical keys, and explanations are
omitted. 30 [0042] When medical tube set B is inserted into the patient's
colon T, the front tip of  medical tube set B has the condition shown in
Figure 9. After medical tube set B has  been inserted into colon T and the
time comes to remove stylet 40 from tube 30, first the 35 posterior end of
stylet 40 is pushed towards the inside of tube 30, which causes apical tip
-15- 42 to project from distal end 31b of tube main unit 31, as shown in
Figure 10. At this time,  



mobile expansion member 43 is pushed by stop 24, and moves together with the
other  parts of stylet 40, causing distal end 31b of tube main unit 31 to
enlarge and to assume  approximately the same radius as the other part. 5
[0043] Then the posterior end of stylet 40 is further pushed towards the
inside of tube 30,  as shown in Figure 11, causing the mobile expansion
member 43 to project outwards  from distal end 31b of tube main unit 31 and
apical tip 42 to be thrust even farther 10 forward. Then stylet 40 is pulled
towards the rear of tube 30. In this case, mobile  expansion member 43
assumes an arrested condition, being blocked by the aperture rim  of distal
end 31 b, whereas the other part of stylet 40 is withdrawn from tube 30. The
stop  44 comes into contact with mobile expansion member 43 giving the
condition shown in  Figure 12. 15 [0044] When stylet 40 is withdrawn
backwards through tube 30, as shown in Figure 13,  the mobile expansion
member 43 causes distal end 31 b to enlarge, and forms a single  unit with
apical tip 42, entering into tube main unit 31. Then as shown in Figure 14,
when 20 stylet 40 is withdrawn toward the rear of tube 30, the mobile
expansion member 43 and  apical tip 42 enter distal end 31 b, and distal end
31b then returns to its original tapered  shape. Then stylet 40 can be
removed from tube 30 by further withdrawing stylet 40  backwards through
tube 30. 25 [0045] According to medical tube set B, the distal end 31 b of
tube main unit 31 is formed  in a slightly acute tapered shape, and thus, it
can be securely engaged in engagement  concavity 22a of apical tip 42.
Provision is made for a stop 44 at the portion of inner core  41 that
corresponds to the posterior part of apical tip 42, which makes it possible
to 30 secure the stopping position of the distal end of mobile expansion
member 43 in inner  core 41. It is possible to prevent damage to apical tip
42, since mobile expansion  member 43 is not pressed directly by apical tip
42. In other respects the operation and  effect of medical tube set B are
identical to the operation and effect of medical tube set  A. 35 



-16- Third embodiment of the invention [0046] Figure 15 shows the essential
elements of medical tube set C of a third  embodiment of the invention. For
this medical tube set C the mobile expansion member  5 53 is not spherical;
rather, the forward side portion is an engagement projection 53a of
approximately conical shape that can engage with engagement concavity 52a of
inner  core 52, and the rearward portion has a gently curved surface- Also,
a stop is not  provided at the part that corresponds to the rearward part of
apical tip 52 in inner core 51.  The structure of the other parts of medical
tube set C is identical to that of medical tube 10 set B of the
aforementioned second embodiment of the invention. Accordingly, identical
parts are indicated by identical keys, and explanations are omitted. [0047]
Given this structure, stylet 40 is pushed into tube 30 from the posterior
end  15 towards the distal end, causing mobile expansion member 53 to be
thrust out of distal  end 31b of tube main unit 31; subsequently when stylet
40 is pulled towards the back of  tube 30, the engagement concavity 52a of
apical tip 52 engages with engagement  projection 53a of mobile expansion
member 53. Because of this, apical tip 52 and mobile  expansion member 53
become a single unit, and are able to move. This enables the 20 smooth
removal of stylet 40 from tube 30. When mobile expansion member 53 projects
out of distal end 31b of tube main unit 31, the engagement projection 53a of
mobile  expansion member 53 causes distal end 31b to expand smoothly,
without undue  awkwardness. In other respects the operation and effect of
medical tube set C are  identical to the operation and effect of medical
tube set B. 25 Fourth embodiment of the invention  [0048] Figure 16 shows
the essentials of medical tube set Dof a fourth embodiment of  the
invention. In medical tube set D, mobile expansion member 63 is formed into
a dome  30 shape that widens from the back to the front. More specifically,
the distal end of mobile expansion member 63 is structured by an engagement
covering 63a comprising a large  open aperture part, and the outer
circumference facing to the rear of mobile expansion  member 63 has a curved
plane. The structure of the other parts of medical tube set D is  



identical to that of medical tube set C of the previously described third
embodiment of the -17- invention. Accordingly, identical parts are indicated
by identical keys, and explanations  are omitted. [0049]  5 Given this
structure, stylet 40 is pushed into the distal end of tube 30 causing
mobile expansion member 63 to be thrust out of distal end 31b of tube main
unit 31;  subsequently, when stylet 40 is pulled towards the back of tube
30, the engagement  covering 63a of mobile expansion member 63 covers the
posterior end of apical tip 52,  and in this condition mobile expansion
member 63 engages with apical tip 52. Because 10 of this, when viewed from
the direction of movement of mobile expansion member 63  and apical tip 52,
the apical tip 52 is covered by mobile expansion member 63 and thus is
unseen, and the removal of stylet 40 from tube 30 will be even smoother. In
other  respects the operation and effect of medical tube set D are identical
to the operation and  effect of medical tube set C. 15 [0050] The invented
medical tube set is not limited to the embodiments described above,  but may
be realized by making suitable changes. For example, in the aforementioned
embodiments the distal end 11 b, for example, of tube main unit 11, for
example, was 20 tapered, but, for example, distal end 11b can have a
cylindrical shape with the same  diameter as other parts. In this case, the
distal end aperture of distal end 11b, for  example, is caused to contract
and then engage with apical tip 22, for example. It is also  possible to
provide a slit along the axial direction of distal end 11b, for example, to
facilitate engagement of distal end 11 b, for example with apical tip 22,
for example. 25 [00511 Furthermore, in the aforementioned medical tube set
D, the engagement  covering 63a of mobile expansion member 63 covered the
posterior end of apical tip 52,  but the size of mobile expansion member 63
can be increased so as to cover the entire 30 body of apical tip 52. In the
embodiments described above, at least one stop 24 or 44  comprising an
element different from inner core 21 was provided and the stop 24 or 44  was
affixed to the inner core 21, for example, but a large-diameter portion
could be  



provided on the circumference of inner core 21, for example, and be used as
a stop.  35 -18- Claims  5 1. A medical tube set (A, B, C, D) comprising a
tube (30) for insertion into a patient and a stylet (20) disposed within
said tube, characterized in that said stylet comprises a core  unit (21, 41,
51) and an apical tip unit (22, 42, 52) attached to a distal end of said
core  unit (21) and wherein said apical tip unit is arranged to engage with
a distal end (31 b) of  said tube for insertion of said tube and stylet into
a patient and wherein the stylet further 10 comprises an expansion member
(23, 43, 53, 63) movable with respect to the core unit  (21) such that said
expansion member is deployable to expand said distal end (31b) of  said tube
so as to allow retraction of said stylet from said tube. 2. The medical tube
set according to claim 1, wherein said apical tip unit overlaps an  15 edge
of said distal end (31 b) of said tube (30) for insertion of said tube and
said stylet  into a patient. 3. The medical tube set according to claim 1 or
claim 2, wherein said expansion member  (43) is substantially spherical. 20
4. The medical tube set according to claim 1 or claim 2, wherein said
expansion member  (53) includes a substantially conical region (53a) for
expanding said distal end (31b) of  said tube (30). 25 5. The medical tube
set according to claim 1 or claim 2, wherein said expansion member  (63) is
cup-shaped. 6. The medical tube set according to claim 1 or claim 2 wherein
said apical tip unit (22)  includes a recess (22a) at a proximal end thereof
for receiving said expansion member  30 (23, 43, 53, 63). 7. The medical
tube set according to claim 1 or claim 2, wherein said stylet includes a
first stop unit (24) attached to said core unit for limiting the movement of
said expansion  member. 35 -19- 8. The medical tube set according to claim
7, wherein said sylet includes a second stop  unit (44) positioned distally
respective to said first stop unit (24). 



9. The medical tube set (A, B, C, D) according to claim 1 or claim 2 wherein
the tube 10  5 comprises a tube main unit (11), branch tubes (12, 13, 14)
branching off from a proximal  end (11 a) of the tube main unit (11) and an
imaging balloon (15). 10. The medical tube set (A, B, C, D) according to
claim 9 wherein the branch tubes (12,  13, 14) are connected to a suction
device or a supply device. 10 11. The medical tube set (A, B, C, D)
according to claim 1 or claim 2 wherein the tube (11)  comprises an
irrigation side hole (11c) and multiple flushing side holes (11d). 12. The
medical tube set (A, B, C, D) according to claim 1 or claim 2 further
comprising a  15 clamp (17) consisting of an engegament member (17a), a tip
(17b), support leaves (17c),  a pin (18) bridging the support leaves (17c),
and pressure leaves (18a). 13. A method for inserting a medical tube set
into a patient comprising the steps of: (i) inserting a tube into a patient
to a desired position wherein a distal end of said  20 tube is engaged with
an apical tip unit of a stylet disposed within said tube; (ii) pushing a
core unit of said stylet in a distal direction causing an expansion  member
located on said core unit to expand a distal end of said tube; (iii) pulling
said core unit in a proximal direction such that said apical tip unit  C
engages with said expansion member; and 25 (iv) withdrawing said stylet from
said tube. 




