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IMPROVED DOUBLE LUMEN DILATATION CATHETER

RELATED APPLICATION

The subject catheter is an improvement upon the
double lumen dilatation catheter constituting the third
embodiment of the invention shown in United States Patent

4,271,839, granted June 9, 1981.

BACKGROUND OF THE INVENTION

The present invention relates to apparatus for use
in dilating occluded blood vessels. The invention is parti-
cularly concerned with such apparatus wherein dilatation is
achieved through. the means of a balloon element which is
initially inverted within the distal end of a catheter and,
in use, extruded through and expanded within the occlusion
being treated. The invention is additionally concern&d with
such apparatus having double lumen characteristics for the
catheter to enable the taking of pressure measurements or the
making of injections while the catheter remains within the

vessel being treated.
SUMMARY OF THE INVENTION -

In the improved double lumen catheter of the present
invention, the invertable and evertable balloon element is
bulbous rather than annular in form and is physically attached
only to the outer catheter. The inner catheter is thus made
independent of the balloon element in the sense of physical
attachment thereto. This means that the distal end of the
inner catheter is not within the everted but non-inflated

balloon element as the latter is moved for pre-inflation
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positioning within the occlusion to be treated. Consequently,
the diameter of the lumen of the inner catheter may be made
almost as great as that of the outer catheter. This makes it
feasible to efficiently employ the lumen of the inner catheter
to inflate the balloon element as well as to inject radiopaque
fluid into the vessel. The use of the lumen of the inner
catheter for this two-fold purpose in turn enables simplifi-
cation of the catheter by enabling the incorporation into it
of a single syringe port for both balloon inflation and radio-
pagque fluid injection while enabling the elimination from the
catheter of the fluid reservoir which was employed as part of
the double lumen catheter of the above-identified patent.
Other objects, features and advantages of the in-
vention will be apparent from the following description taken
in conjunction with the drawing forming part of this specifi-

cation.
DESCRIPTION OF THE DRAWING

Fig. 1 is a view in perspective illustrating an
occluded vessel in the process of being treated by the
catheter of the invention.

Fig. 2 is an elevational cross-sectionai view
illustrating the catheter with the balloon element in inflated
condition.

Fig. 3 is a view similar to that of Fig. 2 but show-
ing the catheter with its balloon element in deflated condi-
tion and with the inner and outer catheter elements relatively
positioned to enable the injection into the vessel of radio-
paque material.

DESCRIPTION OF THE PREFERRED EMBODIMENT

Fig. 1 illustrates a blood vessel 10 partially

agn
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occluded by an occlusion 12. As shown, the vessel is in the

form of an artery and the occlusion is what is commonly known

"as an arteriosclerotic plaque or atheroma. This is the type

of adhering occlusion with which the subject catheter has
primary application. It should be understood, however, that
the invention is usable in treating other types of occluded
vessels wherein dilatation is desirable. For example, the
catheter of the invention may be used in treating occlusions
resulting from fibromuscular dysplasia in veins.

The apparatus comprises a flexible but generally
inelastic outer catheter 14, a flexible but generally inelas-
tic inner catheter 16, and a balloon element 18 attached to
the distal end of outer catheter 14. As shown in Fig. 2, the
balloon element 18 is adapted to have three positional condi-
tions, that is, a normal storage condition in which it is
inverted within the end of the outer catheter 14, an everted
but non-inflated condition to enable proper emplacement of the
balloon element relative to the occlusion, and an inflated con-
dition to dilate the occlusion.

Outer catheter element 14 has its proximal end
fixedly attached to sleeve 20 which is provided with lands 22
and 24. Inner catheter 16 has its proximal end fixedly
attached to the distal end of a tube 26 forming part of a
syringe fitting 28. The tube is provided with a distal flange
30 which is normally adapted to engage land 22 of sleeve 20
under the influence of compression spring 32 which is housed
between sleeve 20 and tube 26 and between land 24 and flange
30. Locking means comprising pin 33 carried by sleeve 20
and bayonet slot 34 formed in the fitting 28 are provided to
releasably lock sleeve 20 and tube 26 in the condition of
Fig. 2 for normal use of the apparatus.

The distal end of inner catheter 16 is provided with
a plurality of radially directed sealing ridges 36 which
normally prevent the passage of pressurized fluid into the
annular space 38 between catheter elements 14 and 16. The




10

15

20

25

30

35

WO 82/00408 PCT/US81/01004

-4~

outer catheter element 14 is provided with a fluid port 40.
The apparatus is typically used in the following
manner. With locking means 33 and 34 mutually engaged and
with the balloon element 18 in inverted position within the
end of catheter element 14, the catheter device is introduced E
into the vessel 10 through an appropriate incision, not
shown, and moved therealong until its leading end is disposed
immediately adjacent the occlusion 12, as shown in Fig. 2.
Syringe 42 may then be attached to fitting 28 and operated
to fill the interior passageways of elements 14 and 16 of the
device and to evert the balloon element 18 to the dotted line
position shown in Fig. 2. The subsequent addition of pres-
surized fluid to the interior of the device with the syringe
42 causes the balloon element 18 to become inflated, as shown
in solid outline in Fig. 2, to dilate occlusion 12.
After the occlusion has become_compressed to the
desired degree the balloon element 18 is deflated to the
dotted line everted condition of Fig. 2 for removal of the
device from the vessel or for movement of the device to
another occlusion to be treated. Alternatively, the device
may be kept in place with the balloon element in deflated
condition for radiopaque fluid injection. This is accom-

plished by unlocking elements 33 and 34 and by backing the

"syringe fitting 28 away from sleeve 20 so that the distal

end of inner catheter element 16 has been moved sufficiently
to uncover port 40. In this condition of the device radio-
paque fluid may be introduced through the port into vessel 10.
After the removal of the syringe and the venting
of the fluid from the device, the device is restored to its
balloon-inverted condition by moving the syringe fitting 28
a sufficient distance away from sleeve 20 to cause cord 44,
the ends of which are fixedly attached to fitting 28 and to
balloon element 18, to invert the balloon to the inverted
dotted line condition of Fig. 2. The syringe fitting 28 may
then be re-attached to sleeve 20 by locking means 33 and 34.




10

15

20

WO 82/00408 PCT/US81/01004

-5

The material and relative thicknesses of the balloon
element 18 are chosen so that expansion of the balloon element
out of the end of the catheter takes place in anisotropic
fashion, with the balloon element first everting out of the
catheter in advance of substantial lateral expansion and then,
after eversion, laterally expanding in response to the con-
tinued application of fluid pressure internally of the cathe-
ter. Once everted out of the catheter, the balloon element is
designed to laterally expand to an outside diameter egual to
or greater than the I.D. of the non-occluded vessel being
treated. Although such characteristics may be achieved
through the employment of an elastomeric balloon element such
as that above-described, it is anticipated that similar char-
acteristics may be achieved by fabricating the balloon element
of a folded generally inelastic flexible material, such as
polyvinyl chloride, which is adapted to first evert to an
extended condition and then unfold to a laterally expanded

condition.
It is to be pointed out that the subject catheter

may be made in the form of a single lumen catheter incorporat- .

ing the usage of a piston which houses a syringe port for

balloon inflation and reinversion.
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WHAT IS CLAIMED IS:

1. Apparatus for dilating a partially occluded

iy

section of a blood vessel and for introducing a radiopaque

fluid into the vessel comprising an elongated flexible s
catheter, balloon means attached to the distal end of said

catheter, a fluid port in said catheter through which radio-

paque fluid may be introduced into said vessel, means defin-

ing a fluid passageway within said catheter whereby £fluid may

be introduced into said balloon means, and slide valve means
disposed in said catheter and selectively movable relative to

said port whereby said port can be brought into communication

with said fluid passageway and out of communication therewith.

2. Apparatus for dilating a partially occluded
section of a blood vessel and for introducing a radiopaque
fluid into the vessel comprising an elongated flexible cathe-
ter,’a fluid port in said catheter, a tubular member slidably
disposed in said catheter, said member having an open distal
end.and having radially directed sealing means carried
adjacent said distal end disposed in sealing engagement with
the inner surface of said catheter, means associated with
said member for introducing fluid into said catheter and into
said balloon means through the open distal end of said tubu-

lar member, and means for moving said tubular member within

said catheter to selectively close off communication between
said port and the open distal end of said tubular member and
to bring said port and said open distal end into communication

with each other.

3. The apparatus of Claim 2, said tubular member B
having an open proximal end attached to a syringe fitting, and
means mounting the proximal end of said catheter on said fit-
ting so as to allow limited reciprocal movement of said fit-
ting and tubular member relative to said catheter.
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4. The apparatus of Claim 3, said mounting means
comprising inner and outer annular members, the inner member
interconnecting said fitting and said tubular member, the
outer member being connected to said catheter, radially
projecting flanges on said annular members to maintain said
annular members in connected relation while permitting limited
sliding movement of one with respect to the other, spring
means interengaging said flanges to yieldingly urge said
fitting toward said catheter, and complemental locking means
to releasably secure said fitting and catheter against move-

ment relative to each other.

5. The apparatus of Claim 4, further comprising
cord means interconnecting said fitting and the distal end of ’
said balloon means, whereby the movement of said fitting away
from said catheter to a first position brings said port and
the open distal end of said tubular member into communication
with each other without causing said cord means to retract
said balloon means and whereby the further movement of said
fitting away from said catheter to a second position causes

said cord means to retract said balloon means to an inverted

position within said catheter.
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