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[57] ABSTRACT

A dilatation catheter, in particular for expanding con-
strictions in coronary vessels, includes a balloon (2)
capable of being enlarged by injecting a fluid through a
tube (3). The tube (3) is arranged laterally offset from a
segment of flexible tubing (7) by which a passage (8) for
a guide wire (1) is formed in the balloon (2).

7 Claims, 1 Drawing Sheet
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1
DILATATION CATHETER

BACKGROUND OF THE INVENTION

The invention relates to a dilatation catheter having a
tube the operative end of which opens into an expand-
able balloon and a segment of flexible tubing traversing
the balloon, sealingly connected to the distal end of the
balloon, and capable of being threaded by a guide wire.

Such a dilatation catheter is described in The Ameri-
cah Journal of Cardiology, Vol. 49, Apr. 1, 1982, pages
1216 to 1222, and is employed to enlarge constrictions
in vessels and body cavities, in particular coromary
arteries. At the tip of such a dilatation catheter, an in-
flatable balloon is disposed, capable of being filled or
emptied by way of a lumen inside the catheter.

In the known dilatation catheter, a tube is provided
that passes over into a balloon at its anterior end.
Through the interior of the balloon and the tube, in the
known dilatation catheter, a flexible tube extends, pro-
jecting beyond the anterior end of the balloon and seal-

-ingly connected to the anterior end of the balloon.
Through the inside of the flexible tube, a guide wire is
passed, capable of being displaced relative to the bal-
loon during the operation, so that the dilatation catheter
can be advanced or retracted along the guide wire.
When replacing a dilatation catheter applied with the
aid of a guide catheter, it is necessary that the guide
wire protrude from the patient’s body by a length
greater than the length of the dilatation catheter with
tube. For this reason, manipulation of the known dilata-
tion catheter is difficult, especially since the forces of
friction between the guide wire and the flexible tubing
passing all the way through the balloon and the tube are
great.

SUMMARY OF THE INVENTION

Departing from this prior art, the object of the inven-
tion is to create a dilatation catheter that can be passed
easily along a guide wire and simply and easily replaced
by another dilatation catheter.

This object is accomplished, according to the inven-
tiom, in that the proximal end of the balloon is likewise
sealingly attached to the length of flexible tubing, and in
that the tube opens into the interior of the balloon later-
ally displaced from the segment of tubing.

Since the segment of tubing coming into contact with
the surface of the guide wire is only about as long as the
balloon and the tube no longer encloses the guide wire
and the guide tubing enclosing it, manipulation of the
dilatation catheter is facilitated. Control is improved
because of the absence of frictional forces in a long
segment of guide tubing. Furthermore, owing to the
comparative shoriness of the length of tubing, the guide
wire need no longer protrude from the patient’s body
by about the same length as the length of the dilatation
catheter.

Suitable embodiments and refinements of the inven-
tion are described elsewhere in the present application.

DETAILED DESCRIPTION OF THE
INVENTION

The invention will now be illustrated with reference
to the embodiment represented in the drawing by way
of example. In the drawing,
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FIG. 1 shows the anterior portion of the dilatation
catheter according to the invention, with tube opening
into the balloon,

FIG. 2 shows a cross section of a dilatation catheter
in the region of the tube, passing alongside the guide
wire, and

FIG. 3 shows a cross section of the dilatation catheter
in the region of a gold marker in the balloon.

In FIG. 1, the anterior portion of a dilatation catheter
is represented, to be advanced with the aid of a guide
catheter not shown in the drawing, having a diameter of
some millimeters and a length of about one meter, for
example from a patient’s right groin throughout the
length of the artery to the aorta and the coronary arter-
ies. Through the guide catheter not shown in the draw-
ing, first a guide wire 1 is advanced into the correspond-
ing coronary. A segment of the guide wire 1, which is
about 1 m in length, may be seen in FIG. 1. The guide
wire 1 serves as instrumentation track to guide the dila-
tation catheter.

The dilatation catheter has a balloon tube and a tube
3, shown cut away in FIG. 1 and likewise on the order
of 1 m in length. :

FIG. 2 shows a section of the guide wire 1 and tube
3. The tube 3 serves firstly to transmit thrusts and ten-
sions for pushing the balloon 2 to and fro and rotating it
on the guide wire 1. For this reason, it is desirable for
the tube 3 to be reinforced by a stabilizing wire 4 in the
manner shown in FIGS. 1 to 3. Besides its function of
transmitting forces, the tube 3 serves for injection of
fluids into the interior 5 of the balloon 2 and for aspira-
tion of fluids when the diameter of the balloon is to be
decreased.

As may be seen in FIG. 1, the balloon consists of an
envelope 6 and a length of flexible tubing 7, so that the
balloon 2 has a passage 8 sealed off from the interior 5
of the balloon. The balloon passage 8 enables the bal-
loon 2 to be thrust onto the guide wire 1 and thereby
guided along the guide wire 1.

In FIG. 3, the substantially annular cross section of
the balloon 2 is seen, together with the balloon passage
8 through which the guide wire 1 extends. For good
transraission of the forces exerted upon the tube 3 to the
balloon 2, the stabilizing wire 4 extends into the neigh-
borhood of the distal end 9 of the balloon 2.

As is clearly seen in FIG. 1, at the distal end 9 of the
balloon 2 the envelope 6 takes the form of a length of
flexible tubing 10, tightly connected to the distal end of
the segment of tubing 7. Similarly, the envelope 6 termi-
nates at the proximal end in a segment of tubing 11,
sealingly connected firstly to the proximal end of seg-
ment 7 and secondly to the tube 3.

The operative end 12 of tube 3, pointing to the right
in FIG. 1, terminates in a taper 13 fixed to the tubing 7.
Both in the taper 13 and elsewhere at the operative end
12, radial openings 14 are provided in the tube 3,
whereby fluid injected into the tube 3 can pass from the
tube 3 into the interior 5 of the balloon 2.

In FIGS. 1 and 3, gold stripes 15 and 16 are addition-
ally represented, serving to mark the location of the
dilatation catheter in X-ray views.

In FIG. 3, we see a cross section of the balloon 2 in
the region of the gold strip 15. The tube 3 with its inner
lumen 17 and the segment of tubing 7 with balloon
passage 8 are made in one piece in the region shown in
FIG. 3, so that the gold stripe 15 assumes a substantially
oval form rather than that of a figure-eight.
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The guide wire 1 may have a central lumen, not
shown in the drawing, for pressure measurement or to
contain a contrast medium. To minimize frictional resis-
tance between the interior of the balloon passage 8 and
the surface of the guide wire 1, the inside of the tubing
segment 7, reinforced by the stabilizing wire 4, and/or
the top of the guide wire 1 may be provided with a
lubricant coating.

For dilatation of coronary vessels, first the guide wire
1 is introduced through the guide catheter into the
proper coronary artery. The guide wire 1 lies freely in
the guide catheter and so may be conveniently rotated
and controlled. For anatomical orientation, adequate
additional doses of contrast medium may be supplied.
When the guide wire 1 has passed the constriction in the
coronary artery, the tip of the guide wire 1 remains on
the far side of the stenosis in the coronary vessel. At this
point, and not until, the dilatation catheter according to
the invention is thrust onto the guide wire 1 outside the
body and advanced through the guide catheter along
the track formed by the guide wire 1 into the coronary
artery and under the constriction. If the balloon 2 is to
be replaced during the operation by a balloon 2 of larger
size, it is a simple matter to retract the dilatation cathe-
ter according to the invention, leaving the anterior end
of the guide wire 1 in the coronary vessel and permit-
ting secure advancement of the replacement balloon
with no need to overcome much friction or to relocate
the stenosis a second time. If deficient stability of the
result of dilatation is suspected, the guide wire 1 may
even be left in place for several hours, with a view to
renewed dilatation at a later time. The distal end 9 of the
dilatation catheter is flattened in the manner described
above for better insertability into vascular constrictions.

The invention permits the provision of balloons of
various lengths, widths and wall thicknesses to accom-
modate various pressures, and they may be inter-
changed with ease. Depending on medical require-
ments, the dilatation catheters are equipped with tubes 3
of varying weight and flexibility, admitting of differen-
tial advance, For larger dilatation catheters, an addi-
tional inner lumen, not shown in the drawing, is pro-
vided, its anterior end extending to the distal end 9 of
the balloon 2 and communicating with the interior of
the vessel inside the patient’s body. In this way, pressure
measurements and injections of contrast medium may
be performed. The guide wires 1 of a complete instru-
mentarium are likewise of different weights and flexibil-
ities. The guide wires 1 have soft, flexible tips, which
may be shorter or longer, as well as straight or bowed.
If no additional inner lumen is provided in the balloon,
a central lumen as above mentioned may be provided in
the guide wires for pressure measurements and injec-
tions of contrast medium.

I claim:

1. A dilatation catheter comprising an expandable
balloon having distal and proximal ends, a first, rela-
tively long, elongated hollow tube having distal and
proximal ends and opening adjacent its distal end into
the interior of the expandable balloon, the first tube
being sealingly connected to the proximal end of the
balloon, and a second, relatively short, elongated hol-
low tube integral with said first tube, having distal and
proximal ends and a lumen extending between said ends
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of uniform cross section along its length and free of 65

obstructions adapted to receive a guide wire in a sliding
fit, the second tube traversing the interior of the ex-
pandable balloon from the distal end to the proximal

4,762,129

4
end of the balloon and being sealingly connected to the
distal end of the balloon, and the second tube terminat-
ing at its proximal end substantially distally of the proxi-
mal end of the first tube in an aperture open to the
exterior of the catheter,

said first tube having sufficient stiffness that the sec-

ond tube and expandable balloon can readily be
advanced or withdrawn together in use along the
guide wire by exerting a pushing or pulling force
upon the first tube, in combination with an elon-
gated guide wire.

2. The combination of claim 1 wherein the guide wire
is provided with a central lumen for pressure measure-
ment and/or injection of contrast medium.

3. The combination of claim 1 wherein the first tube
is reinforced by means of a longitudinally-extending
stabilizing means.

4. A dilatation catheter comprising an expandable
balleon having distal and proximal ends, a first, rela-
tively long, elongated hollow tube having distal and
proximal ends and opening adjacent its distal end into
the interior of the expandable balloon, the first tube
being sealingly connected to the proximal end of the
balloon, and a second, relatively short, elongated hol- -
low tube integral with said first tube, having distal and
proximal ends, and adapted to receive a guide wire in a
sliding fit, the second tube traversing the interior of the
expandable balloon from the distal end to the proximal
end of the balloon and being sealingly connected to the
distal end of the balloon, and the second tube terminat-
ing at its proximal end substantially distally of the proxi-
mal end of the first tube in an aperture open to the
exterior of the catheter,

said first tube having sufficient stiffness that the sec-

ond tube and expandable balloon can readily be
advanced or withdrawn together in use along the
guide wire by exerting a pushing or pulling force
upon the first tube,

in combination with an elongated gunide wire.

$. A method for opening a constricted region in the
vascular system of a patient comprising the steps of:

(a) providing an elongated guide wire and a dilatation’

catheter comprising an expandable balloon having
distal and proximal ends, a first, relatively long,
elongated hollow tube having distal and proximal
ends and opening adjacent its distal end into the
interior of the expandable balloon, the first tube
being sealingly connected to the proximal end of
the balloon, and a second, relatively short, elon-
gated bollow tube integral with said first tube,
having distal and proximal ends, and adapted to
receive said guide wire in a sliding fit, the second
tube traversing the interior of the expandable bal-
loon from the distal end to the proximal end of the
balloon and being sealingly connected to the distal
end of the balloon, and the second tube terminating
at its proximal end substantially distally of the
proximal end of the first tube in an aperture open to'
the exterior of the catheter, said first tube having
sufficient stiffness that the second tube and expand-
able balloon can readily be advanced or withdrawn
together in use along the guide wire by exerting a
pushing or pulling force upon the first tube;

(b) inserting said guide wire into the vascular system

of the patient;

(c) positioning said catheter so that said guide wire is

in a sliding fit within said second elongated hollow
tube;
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(d) advancing said catheter along said guide wire into
and within said vascular system, with said expand-
able balloon in an unexpanded condition, until said
expandable balloon is situated within said con-
stricted region; -

() expanding the expandable balloon to open the
constricted region;

(f) contracting the expandable balloon; and

(2) withdrawing said catheter and said guide wire
from the body of the patient.

6. A method for opening a constricted region in the

vascular system of a patient comprising the steps of:

(a) providing an elongated guide wire and a dilatation
catheter comprising an expandable balloon having
distal and proximal ends, a first, relatively long,
elongated hollow tube having distal and proximal
ends and opening adjacent its distal end into the
interior of the expandable balloon, the first tube
being sealingly connected to the proximal end of
the balloon, and a second, relatively short, elon-
gated hollow tube integral with said first tube,
having distal and proximal ends and a lumen ex-
tending between said ends of uniform cross section
along its length and free of obstructions adapted to
receive a guide wire in a sliding fit, the second tube
traversing the interior of the expandable balloon
from the distal end to the proximal end of the bal-
loon and being sealingly connected to the distal
end of the balloon, and the second tube terminating
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at its proximal end substantially distally of the
proximal end of the first tube in an aperture open to
the exterior of the catheter, said first tube having
sufficient stiffness that the second tube and expand-
able balloon can readily be advanced or withdrawn
together in use along the guide wire by exerting a
pushing or pulling force upon the first tube,

with said second elongated hollow tube being
adapted to receive said guide wire in a sliding fit;

(b) inserting said guide wire into the vascular system
of the patient;

(c) positioning said catheter so that said guide wire is
in a sliding fit within said second elongated hollow
tube;

(d) advancing said catheter along said guide wire into
and within said vascular system, with said expand-
able balloon in an unexpanded condition, until said
expandable balloon is sitmated within said con-
stricted region;

(e) expanding the expandable balloon to open the
constricted region;

(D contracting the expandable balloon; and

(g) withdrawing said catheter and said guide wire
from the body of the patient.

7. A method of claim 6 wherein the first tube is rein-

forced by means of a longitudinally-extending stabiliz-
ing means.



