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(57) Abstract

A catheter introducer (31) which allows a dilator section (33) and a sheath section (32) to be engaged with and disengaged
from each other promptly and smoothly. The catheter introducer (31) is composed of a sheath section (32) consisting of a sheath
(35) and a sheath hub (34) and a dilator section (33) consisting of a dilator (38) and a dilator hub (36). The dilator hub (36) in-
cludes a flange (37) to cover the end of said sheath hub (34) in the state of engagement formed at the distal end of the dilator hub
(36), a circular groove (40) formed in the internal circular portion of the flange (37) or in the external circular portion of the
sheath hub (34), and a protrusion (39) to be engaged with said groove wherein the protrusion is formed on the external circular

portion of the sheath hub or on the internal circular portion of the flange.
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CATHETER INTRODUCER

TECHNICAL FIELD
The present device relates to a catheter introducer for

introducing a catheter into a blood vessel.

BACKGROUND ART

In a device to introduce a catheter into a blood vessel
such as for angiography, a catheter introducer 1i1s used. As
shown in Figure 1, symbol 1 denotes a catheter introducer in
general. The catheter introducer 1 includes a sheath sec-
tion 2, a dilator section 3, a sheath hub 4, a sheath 5, a
female hole 6, a dilator hub 7, a dilator 8, a male prism 9, .
and a side tube 10.

As can be seen in the drawing, the prior art catheter
introducer 1 og Figure 1 is composed of the sheath section 2
consisting of the sheath 5 and the sheath hub 4 and the
dilator section 3 consisting of the dilator 8 and the dila-
tor hub 7. The catheter introducer 1 has the dilator sec-
tion 3 set in the sheath‘section 2, and is inserted into a
blood vessel over a guide wire.

Figures 2 and 3 are illustrations showing how the prior
art catheter of Figure 1 introducer is used. In the draw-
ings, symbol 11 denotes a three-way stop cock, a guide wire
is designated by symbol 12, subcutaneous tissue is designat-
ed by symbol 13, and symbol 14 designates a blood vessel.
When the catheter introducer is used, a hollow needle (not

~illustrated) with an inner needle inserted through it is

introduced into the blood vessel 14, and after removing the
inner needle, the guide wire 12 is inserted through the
hollow needle. The hollow needle is subsequently removed,
to leave only the guide wire 12 in the blood vessel. Then,
as shown in Figure 2, the catheter introducer 1 with the
dilator section 3 inserted in it is inserted into the blood

vessel 14 with the guide wire 12 operating as a guide, and
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subsequently, with the sheath 5 of the catheter introducer 1
inserted in the blood vessel 14. As shown in Figqure 3, the

dilator section 3 and the guide wire 12 are subsequently
removed. Then, a catheter 1s inserted into the sheath 5

blood vessel 14 to complete the insertion of the catheter
into the blood vessel 14. Subsequently, as required, the
three-way stop cock 11 may be actuated to supply a medicine,

etc. into the blood vessel through the sheath.
10 If the catheter introducer 1 with the dilator section 3

inserted therein is inserted into the blood vessel 14 with
the guide wire operating as a guide while the sheath section
2 is being held and turned clockwise and counterclockwise,
the insertion into the blood vessel 14 can be easily

15 achieved. However, to achieve this, any means for mutually
arresting the movement of the dilator section 3 and the
sheath section 2 is required to prevent the relative rota-
tion between the dilator section 3 and the sheath section 2
as well as preventing the axial displacement thereof.

20 To prevent the relative rotation and axial displacement
of the dilator .section 3 with respect to the sheath section
2, several proposals have been disclosed. The proposals are
described below. The device as shown in Figure 1 is dis-
closed in Japanese patent Publication No. 91-37430 has a

25 female polygonal hole 6 formed in the sheath section 2 and a
male prism 9 formed in the dilator section 3. The male
prism 9 of the dilator section 3 is inserted in the female
polygonal hole 6 of the sheath section 2 to prevent the

30 sheath section 2. Furthermore, the female polygonal hole 6
has a groove 6a formed and the male prism 9 has a rib 9a
formed so that when the male prism 9 of the dilator section
3 is inserted in the female polygonal hole 6 of the sheath
section, the rib 9a of the male prism 9 is fitted in the

35 groove 6a of the female polygonal hole 6 for preventing the
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axial displacement of the dilator section 3 and the sheath

L

section 2.
Figure 4 shows a prior art device disclosed in said

Japanese Patent Laid-Open No. 90-289269. The male engaging

5 part 15 of the dilator section 3 and the female engaging
part 16 of the sheath section 2 are tapered and hexagonal in
section. The tapered engagement can prevent the axial dis-
placement and the relative rotation between the sheath
section 2 and the dilator section.

10 A prior art device shown in Figures 5 and 6 1s also
disclosed in the same Japanese Patent Laid-Open No. 90~
28269. Figure 5 is a front view showing the end of the
sheath section 2 with a female taper portion 17 with recess-
es 18 and Figure 6 is a side view showing the dilator sec-

15 tion 3 with a male taper portion 19 with protrusions 20.

The male taper portion 19 of the dilator section is inserted
into the female taper portion 17 of the sheath section to
prevent the axial displacement by the taper portion 17, and
to prevent the relative rotation by the engagement between

20 the protrusions 20 and the recesses 18.

The prior art device shown in Figure 7 is shown in
Japanese Utility Model Laid-Open No. 89-112849. 1In this
case, a spiral protrusion 21 is formed around the end 2a of
the sheath section and a recess 22 to be engaged with the

25 protrusion 21 of the sheath section is formed in the end 3a
of the dilator section 3 for fastening the dilator section 3
and the sheath section 2 by screwing the sections together.

DISCLOSURE OF INVENTION
As described above; several means for engaging the
30 dilator section with the sheath section have been developed,
but they are not perfect. In many of the above described
devices, the engagement achieved by the interconnection of

the tapered portions is weak and unstable and may cause

disengagement during use.
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The use of protrusions and recesses shown in Figures 5
and 6 overcomes this disadvantage to some extent. - However,
for reliable engagement between protrusions and recesses,
the length of engagement between the elements must be long

5 enough to prevent disengagement therebetween. As a result,
as shown in Figure 8, the depth D from the end of the sheath
section to the check valve must be long, and in this situa-
tion, it is difficult to insert a guide wire or catheter
which may be bent or precurved at the tip into the sheath,

10 since the tip of the catheter deviates from the center of
the check valve as shown in Figure 8.

The device shown in Figure 7 overcomes this disadvan-
tage, but screwing is required for engaging the dilator
section with the sheath section which is a troublesonme

15 action.

The present invention has been created to solve the
problems of the conventional catheter introducers described
above, and an object of the present invention 1s to provide
a catheter introducer which allows the dilator section to be

20 engaged with and disengaged from the sheath section promptly

and smoothly. '
To achieve the above object, the catheter introducer of

the present device has a flange formed at the end of the
dilator section. The flange covers the end of the sheath
25 hub in engagement with the dilator section. The dilator
section also has a groove formed in the internal circular
portion of the sheath hub and a protrusion to be engaged

with the groove may be formed on the external circular
portion of the sheath hub or the internal circular portion

30 of the flange.
In the catheter introducer composed as described above,
when the catheter introducer provided with the dilator

section is inserted into the blood vessel, the protrusion

35 engaged with the groove formed on the other of the dilator
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section or the sheath section to integrate the dilator
section and the sheath section. So, even if the catheter

terclockwise, it does not happen that the dilator section
and the sheath section are rotated relatively or displaced
axially.

For disengaging the dilator section from the sheath

section, both can be disengaged by slightly inclining or
canting the dilator hub with respect to the sheath hub while

pulling on the dilator hub.

BRIEF DESCRIPTION OF DRAWINGS
Figure 1 is a side view showing a prior art catheter

introducer;
Figure 2 is a side view of the prior art catheter
jntroducer shown in Figure 1, showing how the catheter

introducer is used;
Figure 3 is a side view of the catheter introducer

further showing how the catheter introducer is used;

Figure 4 is a partial perspective view showing a por-
tion of a dilator inserted into a sheath hub of a prior art
catheter introducer;

Figure 5 is a partial front view showing the sheath h
of another prior art catheter introducer;

Figure 6 is a partial side view showing the dilator
section of the prior art catheter introducer shown in Figure

of a prior art catheter introducer;
Figure 8 is an illustration showing where a bent or

precurved guide wire or catheter is inserted into the sheath
of a catheter introducer of the type shown in Figures 5 and

6;



WO 93/13822 PCT/US93/00437

10

15

20

25

30

21271528

Figure 9 is an enlarged cross-sectional view showing a

catheter introducer as an example of the present invention;

Figure 10 is an enlarged perspective view showling the

catheter introducer of Figure 9;

introducer of Figure 9;

Figure 12 is an enlarged partial perspective view
showing an important portion of another embodiment of a
catheter introducer of the present invention;

Figure 13 is an enlarged perspective view showing an
important portion of another embodiment of a sheath hub of a
catheter introducer of the present invention;

Figure 14 is an enlarged perspective view of another
embodiment of the present inventionj;

Figure 15 is an enlarged partial perspective view of an
alternate embodiment of the present invention showing the

dilator and sheath hubs; and
Figure 16 is an enlarged partial perspective view of
the sheath hub of an alternate embodiment of the present

invention.

BEST MODE FOR CARRYING OUT THE INVENTION

As can be seen in the drawings, in the catheter intro-
ducer of the present invention, the flange 37 with the
circular protrusion 39 formed on jts internal circular
portion 1is provided at the distal end of the dilator hub 36,
and the groove 40 to be engaged with the circular protrusion
39 is formed in the external circular portion of the proxi-
mal end of the sheath hub 34 of the sheath section 32. The

flange 37 preferably has a plurality of slits 41 thereon
formed in the axial direction. It is preferred that the

groove 40 is formed to be completely engaged with the circu-
lar protrusion 39. It is also possible that the circular
protrusion 39 1is formed on the external circular portion of
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t+he sheath hub 34 of the sheath section 32 while the groove
40 may be formed in the internal circular portiorm of the

flange 37.
when the catheter introducer is inserted into the blood

vessel, as illustrated in Figures 2 and 3, the dilator 38 of
the dilator section 33 is an elongate and tubular member
which is inserted into the sheath 35 of the sheath section
32, and the dilator hub 36 is pressed to the sheath hub 34
in the axial direction. Since both the flange 37 and the
dilator hub 36 are preferably made of a soft plastic materi-

lar protrusion 39 on the flange 37 1is engaged with the
groove 40 of the sheath hub 34. As a result, the dilator
section 33 and the sheath section 32 are integrated, and
even if only the sheath section 32 or the dilator section 33
is held and turned clockwise and counterclockwise, it does
not happen that the dilator section 33 and the sheath sec-
tion 32 rotate relatively or are displaced in the axial
direction. Therefore, the insertion of the catheter intro-
ducer 31 into the blood vessel can be achieved smoothly and
easily.

To disengage the dilator section 33 from the sheath
section 32, if the proximal end of the dilator hub 36 is
l1ightly pressed or canted in the direction perpendicular to
the axial direction, the protrusion 39 of the flange 37 is
disengaged from the groove 40 of the sheath 34.

Figures 9-11 are illustrative of a preferred form of
the present invention. The catheter introducer is generally
referred to herein as catheter introducer 31. The catheter
introducer 31 includes a sheath section 32 and a dilator
section 33. The sheath section 32 includes a sheath hub 34
having circumferential groove 40 thereon and an elongate
sheath 35. The dilator section 33 includes a dilator hub 36
with a flange 37 having a circumferential circular protru-
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<ion 39 thereon and an elongate dilator portion 38. There-
fore, the insertion of the catheter introducer into the
blood vessel can be achieved smoothly and easily.

As shown in Figures 9-16 in the catheter introducer 31
of the present invention, a flange 37/ is preferably provided
around the dilator hub 36 of the dilator section 33 to cover
the sheath hub 34 in the state of engagement and. a protru-
sion 39 and a groove 40 to be engaged with each other are
formed on or in the flange 37 and the sheath hub 34. 50,
even if the sheath section 32 of the catheter introducer 31
is held and turned clockwise and counterclockwise for inser-
tion of the catheter into a blood vessel, 1t does not happen
that the dilator section 33 and the sheath section 32 rotate
relatively or are displaced in the axial direction and the
insertion of the catheter introducer 31 into the blecod
vessel can be achieved easily and reliably as an excellent
effect of the present device.

To disengage the dilator section 33 from the sheath
section 32, if the end on the side of the dilator section 33
opposite to the flange 37 of the dilator hub is lightly
pressed or canted in the direction perpendicular to the
axial direction, the protrusion 39 of the flange is disen-
gaged from the groove 40 of the sheath hub.

Figure 12 is an enlarged partial perspective view
showing another example of the‘present invention. In this

groove 43 is formed in the internal circular portion of the
flange 37 to be engaged with the protru51on dots 42.

Figure 13 shows an embodiment of the present invention
where protrusion strips 44 are formed along the circumfer-
ence of the sheath hub 34 instead of the protrusion dots 42
of the above embodiment. In these embodiments, slits 41 are

formed in the flange 37.
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As can be seen in Figures 14-16, in the catheter intro-
ducer 31 of the present embodiment, a regularly hexagonal
flange 37 with the continuous protrusion 39 on the internal
01rcu1ar portion is provided at the end of the dilator

5 section 33 and the sheath hub 34 of the sheath section 32 is
formed to be regularly hexagonal with the groove 40 in 1its
external circular portion to allow the hexagonal. sheath hub

34 to be fitted in the internal circular portion of the
flange 37 at the end of the dilator section. If the sheath

10 hub is fitted in the internal circular portion of the flange
37 at the end of the dilator section 33, the protrusion 39
on the internal circular portion of the flange is fitted 1n
the groove 40 of the sheath hub 34 to prevent the axial
displacement of the dilator section 33 and the sheath sec-

15 tion 32. Furthermore, since the sheath hub 34 is fitted 1in

50 in the axial direction conveniently for covering the sheath
hub 34 with the flange 37 in the state of engagenment.
Figure 15 is an enlarged perspective view showing
another embodiment of the present invention. In this em-
bodiment, multiple protrusion dots 42 are formed on the

25 external circular portion of the sheath hub 34 and the
groove 43 is formed in the internal circular portion of the

flange 37 to be engaged with the protrusion dots 42.
Flgure 16 shows an embodiment where protrusion strips
44 are formed instead of the protrusion dots 42 disclosed 1in

30 the above embodiment. In these embodiments described above,

s1its 41 are preferably formed in the flange 37.
With this embodiment, it 1s also possible to form the

protrusion 39 on the external circular portion of the sheath
hub 34 of the sheath section and to form the groove 40 in
35 the internal circular portion of the flange 37.
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In these embodiments, the internal circular portion of
the flange 37 and the sheath hub 32 are formed to be regu-
larly hexagonal but the form is not limited to hexagon. It
is only preferred to be a regular polygon which includes a

5 square or pentagon.
when the catheter introducer 31 of the present inven-

tion is inserted into the blood vessel in the manner shown
in Figures 2 and 3, the dilator 38 of the dilator section 33
is inserted into the sheath 35 of the sheath section 31, and
10 the dilator hub 36 is pressed to the sheath hub 34 in the
axial direction. Since both the flange 37 and the dilator

hub 36 are made of a soft plastic material, the flange 37

covers the external circular portion of the sheath hub 34 1in

the state of engagement, and the protrusion 39 is engaged
15 with the groove 40 of the sheath hub. As a result, the

dilator section 33 and the sheath section 32 are integrated

and even if only the sheath section or the dilator section

is held and turned clockwise and counterclockwise, 1t does

not happen that the dilator section 33 and the sheath sec-
20 tion 32 rotate relatively or are displaced in the axial

direction.
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We claim:

1. A catheter introducer comprising:

a sheath section having distal and proximal end portions;

a generally cylindrical sheath hub formed on said proximal end portion of said sheath
section, said sheath hub including an outer circumference and a longitudinal passageway

extending therethrough;

a generally elongate and tubular sheath member formed on said distal end portion of said
sheath section, a longitudinal passageway extending therethrough and said passageway

extending in flow communication with said passageway of said sheath hub;

a dilator member having distal and proximal end portions thereof and said dilator member

being operatively associated with said sheath member in use;

a generally cylindrical dilator hub formed on said end portion of said dilator member, said
cdilator hub including a flange member extending from a distal portion thereof and said

flange member being sized to receive at least a portion of said sheath hub therewith; and

rmeans for locking said sheath hub on said dilator hub wherein said means for locking
includes at least one protrusion and at least one channel and one of said at least one
protrusion and at least one channel is formed on said outer circumference of said sheath
hub and the other of said at least one protrusion and at least one channel is formed on said

flange member, said at least one protrusion and said at least one channel being formed to
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interlock such that rotational and longitudinal movement of said sheath hub and said dilator
hub is prevented when said at least one protrusion and said at least one channel are
interlocked and said at least one protrusion and said at least one channel are sized and
oriented to unlock when a lateral force is applied to said dilator hub with respect to said

sheath hub to release said sheath hub from said dilator hub.

2. The catheter introducer of claim 1 wherein said flange member includes an inner surface
thereon and said inner surface includes said other of said at least one protrusion or said at

laast one channel thereon.

3. The catheter introducer of claim 2 wherein said inner surface of said flange member
includes a channel therein and said outer circumference of said sheath hub includes a

protrusion thereon.

4. The catheter introducer of claim 3 wherein said protrusion extends along the entire

circumference of said outer circumference of said sheath hub.

f. The catheter introducer of claim 3 wherein said flange member is sized to substantially
extend along said outer circumference of said sheath hub and said flange member includes

a plurality of elongate slits therein.

6. The catheter introducer of claim 1 wherein said outer circumference of said sheath hub is
formed as a regular polygon and said flange member is formed to include an interior
surface having a regular polygonal surface which is complementary to said outer

circumference of said sheath hub.
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7. The catheter introducer of claim 1 wherein said outer circumference of said sheath hub
includes said at least one channel thereon and said flange member includes said at least

one protrusion thereon.

8. The catheter introducer of claim 7 wherein said flange member includes an inner surface

thereon and said at least one protrusion extends substantially therealong.

9. The catheter introducer of claim 8 wherein said at least one protrusion is formed of a

plurality of protrusions aligned along said inner surface of said dilator hub.

10. The catheter introducer of claim 7 wherein said at least one channel extends along the

entire circumference of said outer circumference of said sheath hub.

11. The catheter introducer of claim 7 wherein said flange member includes a plurality of

slits thereon.

12. The use of the catheter introducer as recited in any one of claims 1 to 11 for

introducing a catheter into a blood vessel of a patient.
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