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(57) Abstract

A cholangiogram catheter (10) havng a distally reinforced headed end zone (14), the cholangiogram catheter (10) being of a
polypropylene tubular length; and the headed end zone (14) has an intermediate zone (22) between the distal end (12) and the main
length (16) which is of reduced outside diameter relative to the headed tip (24) and the main length (16) and which is reinforced by a rigid

support tube (25) of needle stock.
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Description

REINFORCED CHOLANGIOGRAM CATHETER

BACKGROUND OF THE INVENTION
In the past, gallbladder operations have been

quite common. Such operations were big operations
although not especially dangerous. Because such
operations were big, the recovery time from such an
operation was substantial. In conducking such an
operation, an incision was made and, first, through a
cholangiogram catheter inserted into the cystic duct,
radio opaque material was forced. Thereafter, through
x-ray procedures, determination was then made as to
whether or not to remove the gallbladder.

Cholangiogram catheters, upon the forcing of
radio opaque material into the dﬁct, were known to be
forced out of the incision in the duct by the back
pressure built up by the radio opaque material. It
became common, to avoid this, to provide a
cholangiogram catheter with a headed tip. The tip
would be inserted about 3/8" into the cystic duct of
a patient. Thereafter, the duct was tied about the
catheter adjacent the headed tip so that the headed
end could not be forced back out by back pressure
since a shoulder at the headed end would captivate it
against such back pressures when the duct was tied
about it. Subsequently, instead of ties, clamps,
usually of titanium, were developed which are applied
by a device with jaws. The jaws would apply pressure
to the clamp which would cause the clamp to close
about the cystic duct and catheter within it near its
shoulder.

To feed the catheter into an incision in the
cystic duct, it 1is necessary, of course, to push
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axially on the catheter. Catheters, which are
required to be of small diameter, were also required
to be of sufficient strength so as not to collapse in
response to axial pressures, such as those encountered
when one attempts to push a string into a hole. If
the catheter were made of a preferred two small a
diameter, difficulties were encountered. It could not
be guided into position and it could collapse when
being clamped.

Recently, conventional gallbladder operations are
conducted through apertures in the abdomen to reach
the gallbladder. A gallbladder requiring removal, was
collapsed, such as one might, on analogy, collapse a
balloon by permitting the material to be drawn from
it. When a gallbladder is collapsed, it can be
removed from a small aperture in the abdomen without
the necessity for a big operation. This has resulted
in gallbladders being performed after which a patient
may return home without being required to stay in the
hospital and to endure pain during recovery for an
extended period of time. In conducting such an
operation, it has become necessary to provide a
cholangiogram catheter which can be easily manipulated
into an incision in a cystic duct, advanced about
3/8", and which is, preferably, as small in diameter
as possible and which can, in spite of being of small
diameter, be secured in position by a clamp without

collapsing.

Objects of the Invention
It is an object of this invention to provide a

cholangiogram catheter of small, maximum diameter
which nevertheless has a headed tip zone and a
reinforced zone adjacent the tip zone so that the
catheter can a) be advanced with sufficient rigidity

PCT/US93/08812
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and which will not collapse when clamped in position
in the cystic duct. A ‘

Generally speaking, it is an object of this
invention to provide a thin cholangiogram catheter
with a headed tip and main length and an intermediate
zone between the headed tip and main length which is
of reduced diameter and supported to resist collapse
upon application of a clamp or being tied yet which is
sufficiently rigid at the tip zone to be inserted
through an incision in the cystic duct %o a depth of
about 3/8" and which can be advanced easily.

It is a general object of this invention to
provide an improved cholangiogram catheter of the type
set forth and described more fully hereinafter which
is highly effective in use and which can easily be
positioned and secured adjacent an incision and within
a cystic duct.

In accordance with these objects and the
description set forth more fully herein, the instant
invention will now be described on reference to the

accompanying drawing in which:

Description of the Drawings
The drawing illustrates a distal end zone of a

catheter having a headed tip and a reinforced length
of reduced diameter adjacent the headed tip.

Description of the Preferred Embodiment

Referring to the drawing, there is shown the
distal end region of a catheter tube generally
designed by the numeral 10. It is a thin catheter of
plastic material having a distal end 12 and being of
any suitable length. From the distal end 12,
extending proximally there is a distal end zone 14 and
the extending main 1length of the catheter 1s6.
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Preferably, the main length has a outside diameter of
between .050" and .100" at about .060". The catheter
is provided with a through hole from the distal end 12
to the proximal end, not shown, which defines a flow
path of substantially common diameter. The inside
diameter is preferably about .032".

Referring now to the distal end zone 14, it is
seen that it includes a) a proximal zone 20 preferably
with a maximum outside diameter about the same as that
of the outside diameter of the main length 16, b) an
intermediate zone 22 of reduced outside diameter
relative to that of the main length 16, and c) a
distalmost headed tip zone 24. The tip 2zone 24
outside diameter is preferably about the same as the
outside diameter of the main length 16, but at least
greater than the outside diameter of the intermediate
zone, and has a portion 26 which converges distally to
the distal end 12 about the through flow path 27. It
is seen that the headed tip zone 24, at its proximal
end defines a shoulder 28 at the juncture of the tip
zone 24 and intermediate zone 22. Within the end zone
1&, there is a rigid support tube 25, preferébly of
steel needle stack which preferably extends into the
headed tip zone 24 and also into the proximal zone 20.
This is for reinforcing the reduced diameter
intermediate zone 22 when the device is inserted into
a duct and clamped in position. The clamp bears
against the shoulder and resists back pressure so that
it is not forced out of the duct through a slit in the
duct wall by back pressure when radio opaque material
is forced into the duct. In the preferred embodiment,
the shoulder 28 diverges outwardly from the
intermediate zone and distally at an angle of about
45°; and it is rounded at its maximum diameter.

PCT/US93/08812
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The catheter is preferably of polypropylene
material; and, without the support tube 25, since the
tube is of relatively small diameter, for example,
.060", it is hard to feed it. That would be 1like
pushing a string with a tube. It is very flexible
but, because of the support tube, it can be
manipulated quite readily. Once in position, however,
it is strong enough to resist collapsing when a clamp
is applied to the intermediate zone.

In a preferred embodiment, the inside diameter of
the main length 16 is about .032" while the wall
thickness is about .015", the common limits in outside
diameter of the main length being between .040" to
.100". In the intermediate zone of reduced diameter,
however, the plastic wall thickness is about .005" and
the inside diameter because of the support tube is
about .020", while the outside diameter of the
intermediate zone is reduced to about .032".
Preferably, the support tube is of 21 gauge stainless
steel medical needle stock. Preferably the headed tip
24 is of about the same diameter as that of the
outside diameter of the main length. At the distal
end, the tip is curved with a radius of curvature of
about .025". The intermediate zone may be necked down
according to the following steps. A mandrel is
positioned in the distal end zone 14. Heat is applied
to the intermediate zone and the tube is parallel so
that necking down takes place as the outside diameter
is reduced and the inside diameter is defined by the
outside diameter of the mandrel. Preferably about
3/8" of length is reduced in outside diameter. The
mandrel may be removed when the polypropylene material
cools; and the length of needle stack is inserted to
reinforce the weakened wall of reduced wall thickness
and outside diameter for the purpose of reinforcing

PCT/US93/08812
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this length. Thereafter, the rounded or headed tip
zone is formed. In so doing adjacent the end 12, the
inside diameter is reduced relative to the inside
diameter of the flow path in the main length defining
a shoulder 27 so that the vwall thickness of the
support tube is captivated against moving out of the
end, its outside diameter being greater than the
diameter of the hole at the end 12.
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Claims
1. A headed, thin catheter having a distal end,
said catheter comprising:
a) a bendable, plastic tube having

a distal end zone, and

a main length,

said main length having an outside
diameter of between .050" and .100", and defining

an inside through flow path of
substantially common diameter,

b) said distal end zone comprising:

a proximal zone of substantially the
same outside diameter as that of said main length,

an intermediate zone of reduced outside
diameter relative to that of said main length,

a distalmost headed tip zone having a
portion converging distally to the distal end and
having a proximal portion of a maximum outside
diameter about the same as that of said main length,
and

defining a shoulder at the juncture of
said tip zone and intermediate zone, and

c) a substantially inflexible support tube in
the distal end 2zone, said support tube being
sufficiently elongate so as to extend completely along
said intermediate 2zone and thereby reinforce said
intermediate zone of reduced diameter such that the
catheter cannot easily bend or be compressed along any
part of said intermediate zone of reduced diameter.

2. The catheter as set forth in claim 1 wherein
said support tube is of stainless steel.

3. The catheter as set forth in claim 1 wherein
said support tube extends beyond said intermediate
zone and within the headed tip and within the proximal

zone.
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4. The catheter as set forth in claim 1 of
polypropylene plastic material.

5. The catheter as set forth in claim 1 wherein
said outside diameter of said main length is about
.060".

6. The catheter as set forth in claim 1 wherein
said distal end zone is of a length of about 1/2".

7. The catheter as set forth in claim 6 wherein
said shoulder diverges distally, and outwardly at an
angle of about 45° with respect to the axis of said
catheter.

8. A headed, thin catheter having an open
distal end and said catheter comprising:

a) a bendable tube having

a distal end zone, and

a main length of plastic material,

said main length having an outside
diameter of between .040" and .100", and

an inside through flow path of
Substantially common diameter,

b) said distal end zone comprising,

a proximal 2zone with an outside
diameter not gréater than the outside diameter of said
main length,

an intermediate zone of reduced outside
diameter relative to that of said main length, and

a distalmost headed tip zone, said tip
zone having

a portion converging distally to
the open distal end,

a proximal portion of a maximum
outside diameter greater than the outside diameter of
said reduced diameter of said intermediate zone, and

defining a shoulder at the
juncture of said tip zone and intermediate zone, said

PCT/US93/08812
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shoulder diverging distally, and outwardly at an angle
of about 45° with respect to the axis of said
catheter,

c) a substantially inflexible support tube in
the distal end 2zone, said support tube being
sufficiently elongate so as to extend completely along
said intermediate zone and thereby reinforce said
intermediate zone of reduced diameter such that the
catheter cannot easily bend or be compressed along any
part of said intermediate zone of reduced diameter,
and

means captivating said support tube against
distal movement within the catheter.

9. The catheter as set forth in claim 8 wherein
said support tube is a tube of stainless steel.

10. The catheter as set forth in claim 9 wherein
said tube is of 21 gauge stainless steel.

11. The catheter as set forth in claim 8 wherein
the maximum outside diameter of said proximal portion
is substantially the same as the outside diameter of
said main length.

12. The catheter as set forth in claim 8 wherein
said distalmost headed tip zone is of rigid tubular
material and said intermediate zone comprises a rigid
tube extending from said distalmost headed tip zone

and into said main length.

PCT/US93/08812



PCT/US93/08812

WO 95/08362

1/1

NN\

oz

\

M\\\\%\\\\\\\\\\

\\\\\\\\\\\\\

V./!

r .

u/f/ eSO

AN

~<

Z =
/K///

vV /Ii/7 77 77 77 \\\\\

A V. N

o Fr

AW N W W W W Y S

\\\\\\\\\\\\\W%\\

22

o

SUBSTITUTE SHEET



INTERNATIONAL SEARCH REPORT

Internutional application No.
PCT/US93/08812

A. CLASSIFICATION OF SUBJECT MATTER
IPC(5) :A61M 23/00
US CL  :604/282

According to International Patent Classification (IPC) or to both national classification and IPC

B.  FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

Us. :

604/282, 52, 53, 264, 280, 270, 96; 606/194; 128/656-658

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT
Category* |  Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A US, A 3,448,739 (Stark et al.) 10 June 1969, Fig. 3. 1-12

A US, A 4,484,585 (BAIER) 27 NOV 1984, FIGS. 1, 1A 1-12

A US, A 4,719,924 (CRITTENDEN ET AL.) FIG. 3 1-12

A US, A 3,780,740 (RHEA) 25 DEC 1973, FIGS. 1,3 1-12

D Further documents are listed in the continuation of Box C

. D See patent family annex.

-

Specinl categories of cited documents:

document defining the general state of the art which is not considered
to be part of particular relevance

earlier document published on or after the international filing date
document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

document referring to an oral disclosure, use, exhibition or other
means

A’
“E
L
0"

P document published prior to the intemational filing date but later than

the priority date claimed

T Iater document publishod after the intemational filing date or priority
date and not in conflict with the application but cited to understand the
principle or theory underlying the invention

document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive step
when the document is taken alone

'

document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such d such binati
being obvious to & person skilled in the art

document member of the same patent family

UL

Date of the actual completion of the international search

08 November 1993

Date of mailing of the international search report

/% JAN 1994

Name and mailing address of the ISA/US

ot s QO o,

Commissioner of Patents and Trademarks [

Box PCT

Washington, D.C. 20231 7 ADAM J. CERMAK
Facsimile No.  703-305-3590 Telephone No.  (703) 308-0858

Form PCT/ISA/210 (second sheet)(July 1992)x /




	Abstract
	Bibliographic
	Description
	Claims
	Drawings
	Search_Report

