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The invention relates to a suction catheter comprising a tube-like basic body with a proximal and a distal end inside of which at
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ABSTRACT

from the distal end, and a preformed, curved and pliable
tip extends from the suction inlet to the distal end. The

pliable tip may have been curved in a preformed manner in
the direction in which the suction inlet is pointing.
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SUCTION CATHETER WITH PREFORMED TIP

The i1nvention relates to a suction catheter
comprising a tube-like basic body with a proximal and a
5 distal end inside of which at least a discharge lumen
extends. The distal end is connected with a suction inlet

of the catheter.

Such a suction catheter i1s known. It is used

for i1nstance to remove blood thrombi from the bloodstream

10 of a patient. When using the known catheter it is
sometimes difficult for the physician carrying out the
procedure to position the suction inlet at the target
position 1nside the bloodstream of the patient.

In accordance with one aspect of the present

15 invention, there 1is provided a drainage catheter for
selective positioning within the human wvasculature,
whereln said dralnage catheter comprises a flexible,
tubular basic catheter body defining first and second
catheter lumen respectively comprising a pressure channel

20 and a discharge channel; a connector at a proximal end of
sald catheter for respectively connecting the pressure
channel to a source of liquid under pressure, and the
discharge channel to a discharge port; an inlet opening
positioned 1n the side wall of sailid catheter adjacent the

25 distal end thereof, said discharge channel communicating
wlth said 1nlet opening, sald pressure channel extending
from said proximal end to a point distal of said inlet
opening and then curving rearwardly to joilin said discharge
channel at said inlet opening, sailid pressure channel

30 defining a spray nozzle to direct pressurized fluid in the
pressure channel across said 1nlet opening and into said
discharge channel to create a suction adjacent said inlet

opening, wherein the side wall of said catheter is
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substantially imperforate except for the inlet opening;
and a first normally-closed valve positioned along the
pressure channel, a second normally-closed valve

> positioned along the discharge channel, and a preformed
distal tlp portion extending from the distal end of the
dralnage catheter, said preformed tip portion being formed
of a material having the characteristic of retaining a
plastic memory and belng preformed into a curved spiral

10 configuration for such selective positioning; wherein said
pressure channel provides fluid communication only between
sald inlet opening and said source of liquid under
pressure, and salid discharge channel provides fluid
communication only between said inlet opening and said

15 discharge means.

The preformed, curved and pliable tip
facilitates using the suction catheter also when larger
blood vessels such as the pulmonary artery are concerned.
The preformed curved tip also prevents the distal end of

20 the catheter from entering smaller blood vessels.

In a preferred aspect of the invention, the
drainage catheter further comprises a proximal guidewire
lumen which extends through the tubular basic catheter
body from the proximal end to the distal end thereof, a

25 distal guidewire lumen which extends through at least a
portion of the distal tip portion and being in
communication with the proximal guidewire lumen within
the catheter body, wherein the proximal and distal
gulidewlre lumens are adapted to slidably receive a

30 guidewire, such that when the guidewire is moved to a
position so that 1t extends into the distal tip portion,
the curved preformed distal tip portion tends to

stralghten.
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In another preferred aspect of the invention,
the spiral configuration of the tip portion extends in a

single plane which plane is parallel to the central axis

> of the catheter body. The distal tip poftion may be
curved such that the spiral shape extends in a direction
away from the side of the catheter body and on the same
side of the catheter body as the inlet opening.
The 1lnvention will be explained in greater
10 detail below, with reference to the suction catheter
according to the 1nvention as i1llustrated in the figures.
Figure 1 1llustrates a partly broken away view
of a suctilion catheter according to an embodiment of the
invention.
15 Figure 2 shows an enlarged detail indicated by
arrow II 1n figure 1.

Figure 3 1llustrates a cross-section along the

line III-III in figure 2.

)

Flgure 4 1llustrates schematically the use of

20 the suction catheter.

The catheter 1 illustrated 1n figure 1
comprises a basic body 2, in which, at a distance from the
distal end, a suction inlet 4 has been formed. This
suction 1inlet 4 1s connected with a discharge lumen, which

25 extends from this opening 4 in the proximal direction to
the proximal end of the catheter. There the discharge
lumen 3 opens 1nto a discharge connection 10. From the
suction 1inlet 4, a preformed, curved and pliable tip 5
extends 1n the distal direction to the distal end. The

30 curve 1is of the pigtail-type.

As can be seen 1n the figure, the tip 5 is
curved 1n the direction 1n which the suction i1nlet 4 1is

pointing.
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As a result the suction inlet 4 is at all times kept at a

certaln distance from the wall of a blood vessel into

which the catheter has been introduced.

> The catheter shown in figure 1 is a preferred

embodiment wherein the suction action at the suction

10

P ST IR BB R AR R e aH TG R Hrd IR (L LN W USSR R U1 SN LML A L4 Bl o " AL o £ BAALNNEE L AL B MG 41 o0 s i a4 I a s Seedubaristiehinih 1hrskyesyis dovertelody-alolreun bl Eh e ARG S WA DRI - MR A | EMANFURORIEL - AN ARG 00 700 10 PSRRI LN+ SO 194 LA 4 1 1 A0 030 AL L 1 maem i aniEe 1 10 a1 0801t O e TN 1 T NTE A SHHLMA St LI LI | ST LM EERA TSI rO R ot chd 2.4 - 1 41 < P Cdedan e ia d epind 11 e
. . 1, : BrAR AL Ga 44 Dby Ol o dn ol irus d optond 1R NS vty -



10

15

20

25

30

CA 02206015 1997-05-23

3

inlet 4 is effected by means of ejector action. A
pressure lumen 6 has been arranged inside the basic body
2 which ends close to the relatively distal end of the
suction inlet 4, that is to say on the left-hand side in
figure 1, in a jet nozzle 7 which is directed in the
opposite, proximal direction along the suction inlet in
the discharge lumen 3.

As can be seen 1n greater detail in figure 2, a
fluid jet can be directed along the opening 4 by means of
the jet nozzle 7, as a result of which suction will be
generated at the suction inlet 4 due to the ejector
action. The material sucked in will be passed along by
the liquid released from the jet nozzle 7 through the
discharge lumen 3 to the discharge connection 10.

At the proximal end the pressure lumen 6 is
connected to a pressure connection 11.

For the purpose of introducing the catheter 1
the curved tip 5 can be straightened by using a gquide
wire 13, which is advanced through a guide-wire-lumen 8
arranged for that purpose inside the basic body 2. At the

proximal end this guide- wire-lumen 8 is connected with a
gulde-wire-connection 12.

f

It should be noted that the connections 10, 11
and 12 in the figures 1 and 4 have only been illustrated
schematically. A catheter used for the purpose described
will have been provided at the proximal end with
haemostatic devices in order to prevent undesired leaking
out of blood via the lumens of the catheter.

As can be seen in figure 4, the catheter 1 with
the curved preformed tip 5 can be employed in large blood

vessels and even be advanced through the heart 15 into

the pulmonary artery. Because of the preformed curve, the
suctlon inlet 4 is positioned in a stable manner as

required. The suction inlet 4 cannot attach itself to the

35 wall as 1t 1is kept, by means of the curve 5, at a certain

distance from the walls of the blood vessel.

Although the guide-wire-lumen in the example of
an embodiment shown extends right from the proximal end
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to the distal end, the catheter according to the

invention can also be given the embodiment of a 'rapid
exXchange'-type. In that case the guide-wire-lumen extends
from an opening in the wall of the basic body 2

5 positioned at a limited distance from the distal end to
the distal end. With such an embodiment the guide-wire-
lumen can be formed in the end-section only in a suitable
manner. In that case the guide-wire-lumen does not take
up any space 1in the section of the basic body through

10 which the discharge lumen 3 and the pressure lumen 6
extend. These can in that case be given an optimum cross-
section for the purpose of ejector action.

The tip may be connected to the remaining part
Of the catheter in any suitable manner, for instance by

15 means of glueing or welding. The specific shape of the
curve may be adapted to the required operative position.
The tip may have been manufactured in a suitable manner

of a plastic material opaque to X-rays, so that the tip
can be made properly visible on an X-ray screen.
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The embodiments of the invention in which an
exclusive property or privilege is claimed are defined as

follows:

1. A drainage catheter for selective positioning within
the human vasculature, whereiln said drainage catheter
comprilses:

a flexible, tubular basic catheter body defining first
and second catheter lumen respectively comprising a pres-

sure channel and a discharge channel;

a connector at a proximal end of said catheter for
respectively connecting the pressure channel to a source of
ligquid under pressure, and the discharge channel to a
discharge port;

an 1nlet opening posltioned 1in the side wall of said
catheter adjacent the distal end thereof, said discharge
channel communilicating with said inlet opening, said
pressure channel extending from said proximal end to a
poilnt distal of said inlet opening and then curving
rearwardly to joiln said discharge channel at said inlet
opening, sald pressure channel defining a spray nozzle to
direct pressurized fluild 1n the pressure channel across
said inlet opening and into said discharge channel to
create a suction adjacent sald 1nlet opening, wherein the
side wall of said catheter 1s substantially imperforate
except for the inlet opening; and

a first normally-closed valve positioned along the
pressure channel, a second normally-closed valve positioned
along the discharge channel, and

a preformed distal tip portion extending from the
distal end of the drainage catheter, said preformed tip

portion being formed of a material having the
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characteristic of retaining a plastic memory and being
preformed into a curved spiral configuration for such
selective positioning;

wherein said pressure channel provides fluid
communication only between said inlet opening and said
source of liquid under pressure, and said discharge channel

provides fluid communication only between said inlet

opening and said discharge port.

2. A drainage catheter as defined in claim 1,
further comprising a proximal guidewire lumen which extends
through the tubular basic catheter body from the proximal
end to the distal end thereof, a distal guidewire lumen
which extends through at least a portion of the distal tip
portion and being in communication with the proximal
guidewire lumen within the catheter body, wherein the
proximal and distal guidewire lumens are adapted to
slidably receive a guidewire, such that when the guidewilre
is moved to a position so that it extends into the distal

tip portion, the curved preformed distal tip portion tends

to straighten.

3. A drainage catheter as defined in claim 1 or 2,
wherein the spiral configuration of the tip portion extends

in a single plane which plane is parallel to the central

axis of the catheter body.

4. A drainage catheter as defined in claim 3,
wherein the distal tip portion is curved such that the
spiral shape extends in a direction away from the side of

the catheter body and on the same side of the catheter body

as the inlet opening.




CA 02206015 1997-05-23




—— P S e as ot Lo dfemttraa R LA RS L b b Lo o

CA 02206015 1997-05-23




AR By = e el RS BRI EREEEE

CA

02206015 1997-05-23






	Page 1 - abstract
	Page 2 - abstract
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - claims
	Page 10 - claims
	Page 11 - drawings
	Page 12 - drawings
	Page 13 - drawings
	Page 14 - abstract drawing

