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ABSTRACT

A self-expanding stent assembly consisting of one or more
Z-stents connected to one another and covered by a ?exible

[21] Appl. No.: 427,992
Apr. 24, 1995
[22] Filed:

sleeve, which can be made from either nylon, plastic or
another suitable material. The stents are formed of stainless

steel wire arranged in a closed zig-zag con?guration which
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into a reduced diameter size for insertion into, and possible

removal from, a body passageway. After being properly
positioned within a body passageway, the stent assembly is
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allowed to expand to its larger diameter shape, wherein the
sleeve is pressed against the walls of the passageway by the
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stents. One application of the invention includes dilating a
biliary duct which has been occluded by a tumorous growth.
The advantage being that the sleeve prevents the tumor from
growing between the gaps created by the stent which would
otherwise restenose the passageway. Another intended appli
cation is to repair aneurysms. In this con?guration, the stents
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FIG. 1A is a detail of a junction between two struts of the

STENT ASSEMBLY

stent portion of the embodiment shown in FIG. 1.
FIG. 1B is a side elevation of the embodiment shown in

This application is a continuation, of application Ser. No.
08/147,740, ?led Nov. 5, 1993, now abandoned, which was
a continuation of application Ser. No. 07/899,109, ?led Jun.
15, 1992, now U.S. Pat. No. 5,282,824.

FIG. 1 in its compressed smaller shape for implantation in

the body.
FIG. 2 is an end elevation of a preferred embodiment of
the present invention.

BACKGROUND OF THE INVENTION

FIG. 3 is a section through a biliary duct showing a tumor

1. Field of the Invention
This invention relates generally to vascular stents for use

growth which has partially occluded the duct.
FIG. 4 shows the structure of FIGS. 1, 1B and 2 during
implantation into the biliary duct of FIG. 3.

in preventing restenosis of passageways and ducts in the

body and to repair aneurysms percutaneously.
2. Description of the Prior Art
It is desirable that means he provided which will prevent

FIG. 5 is a sectioned side elevation of the structure of FIG.

1 implanted in a biliary duct adjacent to the tumor.
15
FIG. 6 is a sectioned side elevation of another preferred

the restenosis of a passage or duct due to the invasion of
tissue between the wire struts of the stent. Such a situation

embodiment of the present invention.

often occurs where a tumor has invaded a biliary tract. In

those cases, a wire stent tends to provide only temporary
relief from occlusion because the tumor often tends to grow 20

between the wire struts, eventually resulting in a restenosed

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

passageway. Gianturco U.S. Pat. No. 4,580,568 exempli?es
such conventional wire stents. While Gianturco ’568 dis~
closes a wire stent to reduce ?ow defects in arteries, ducts

and the like within the body, it does not solve the problem
of tissue growth between the wire struts 0f the stent. Thus,
conventional wire stents do not necessarily provide an

25

acceptable long-term solution in the face of malignant tissue

invention is thereby intended, such alterations and further

Reference is also made to U.S. patent application Ser. No.
422,606, also by Gianturco. That application teaches a stent

sis. There is also need for a percutaneous stent assembly

which is capable of repairing aneurysms.
SUMMARY OF THE INVENTION

One embodiment of the stent assembly of the present
invention might include a ?exible sleeve which is open at
both ends. Attached to the ?exible sleeve are one or more

the embodiments illustrated in the drawings and speci?c

modi?cations in the illustrated device, and such further
applications of the principles of the invention as illustrated
therein being contemplated as would normally occur to one
skilled in the art to which the invention relates.
Referring now more particularly to the drawings, there is

aneurysms percutaneously.

expanding, yet is capable of preventing or reducing resteno

For the purposes of promoting an understanding of the
principles of the invention, reference will now be made to
language will be used to describe the same. It will never
theless be understood that no limitation of the scope of the

growth, nor do such stents provide a means to repair

structure and method which permits a stent to be easily
retrieved from the body percutaneously, some time after
being successfully implanted. In many instances, such an
advantage would be suitable to the present invention.
There remains a need for a stent assembly that is self

FIG. 7 is a sectioned side elevation of the structure of FIG.
4 implanted to span an aneurysm in an artery.

35

illustrated in FIG. 1 a sectioned side elevation of a preferred

embodiment of the percutaneous stent assembly 10 of the
present invention which includes two stents, 11 and 12
respectively, surrounded by a ?exible sleeve 13. Stents 11
and 12 are formed from a length of stainless steel wire
formed in a closed zig-zag con?guration. The ends of the
wire can be closed in a variety of ways, including the use of
a sleeve which is welded or tightly pinched against the ends
of the wire to produce a continuous or endless con?guration.
Each stent 11 and 12 comprises a plurality of struts 14
45 connected to one another by a series of joints 15 and 17,

resiliently compressible stents. Each stent includes a plural

which are better illustrated in FIG. 1A. In most respects,
stents 11 and 12 are similar to the Z-stent described in U.S.

ity of struts which de?ne a series of gaps therebetween. The
stents are attached to the ?exible sleeve such that the gaps

Pat. No. 4,580,568 (Gianturco ‘568), which description is
incorporated herein by reference. Each joint 15 and 17

de?ned by the stents are substantially covered by the sleeve.
Because the sleeve is ?exible, the sleeved stent assembly is
capable of elastically assuming a smaller ?rst shape when
compressed and and a larger second shape when allowed to
expand. The smaller ?rst shape allows the assembly to be
passed through a lumen into a passageway within the body.
Upon implantation, the sleeved stent assembly is allowed to
expand to assume the second larger shape wherein the
?exible sleeve is pressed against the walls of the passageway
by the stents to the maintain the passageway open.
One object of the present invention is to provide an

improved stent assembly.
Related objects and advantages of the present invention
will be apparent from the following description.
BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 is a sectioned side elevation of a preferred embodi
ment of the present invention.

de?nes an eye 18, which can be shaped by bending the wire
to form a cusp and, then, welding or soldering the wire back
upon itself. Each serial pair of struts 14 de?nes a gap 16
therebetween. The stents 11 and 12 are attached to sleeve 13,

which in this case is nylon, by stitching or gluing the joints
55

17 at either end of the stent assembly to the sleeve 13. If the
sleeve were made of plastic, the stents could be attached to

the sleeve by embedding the stents in the plastic, it being
understood that the means for attaching the stents to the
sleeve can be varied depending on the sleeve material, and
60

other factors, without diverging from the intended scope of
the present invention.

65

lapping of the stents 11 and 12, along the axis de?ned by
sleeve 13 by serially tieing eyes 18 at joints 15 with thread
20. Thread 20 being preferably a mono?liment of bio
compatible material. The stent assembly must be able to
resist contraction along its axis in order to be properly

The stent assembly resists contraction, or prevents over
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implanted and to avoid entangling the stents while in the
compressed smaller shape. FIG. 1B shows a side elevation
of percutaneous stent assembly 10 when compressed into its

implanted at the desired point in the body as described
earlier for the previous embodiment. FIG. 7 shows stent
assembly 50 after being implanted in an artery having an
aneurysm. The stent assembly is secured in place when
stents 51 and 52 press the sleeve 54 against the undamaged
walls of the artery located on either side of the aneurysm.

smaller ?rst shape which facilitates implantation in the body.
The same contraction resistant result can also be accom

plished by directly connecting joints 15 through a variety of
means, including welding, stiching or by utilizing interlock

The sleeve 54 then forms an arti?cial arterial wall that spans
the aneurysm. This removes pressure from the aneurysm,
FIG. 3 shows a section of a biliary duct which is nearly 10 allowing it to heal.
occluded by the presence of a tumorous growth. While a
While the invention has been illustrated and described in

ing eyes as disclosed in US. patent application Ser. No.

422,606.

conventional wire stent could be successfully implanted to
redilate the opening in the duct, it would render only a
temporary solution because the tumor would continue to
grow between the struts of the stent, eventually resulting in

detail in the drawings and foregoing description, the same is
to be considered as illustrative and not restrictive in char
15

sleeve included in the present invention avoids this problem.
FIG. 4 shows the compressed stent assembly 10 during
implantation in the occluded duct of FIG. 3. As described in
Gianturco ’568 (col. 3, lines 5-18), the stent assembly 10 is
pushed through a sheath 23 to the desired point in the body

1. A stent assembly comprising:
a resiliently compressible stent capable of being radially
compressed into a smaller ?rst shape but resiliently
radially expanding into a larger second shape when

by ?at-ended pusher 24, while in its compressed ?rst shape.
After arriving at the proper location, the sheath 23 is
withdrawn, and the stent assembly 10 resiliently assumes its
larger second shape, as illustrated in FIG. 5. The sleeve 13
prevents the tumor from growing between the struts of the
stent, thus avoiding restenosis and a?’ording a longer term
solution than that possible with conventional wire stents.

Another preferred embodiment of the present invention,
which is particularly suited for repairing aneurysms percu

25

therebetween when said stent is in said larger second

shape;
30

assembly 50 includes resiliently expandable stents 51 and
52, rigid support rod 52 and nylon sleeve 54. Stents 51 and
52 are generally identical to stents 11 and 12 described
earlier. The stents 51 and 52 are attached to sleeve 54 by 35

During implantation, the rigid support rod 53 prevents the
percutaneous stent assembly 50 from collapsing on itself
along the axis de?ned by sleeve 54. This embodiment is

allowed to expand, said stent having a plurality of
interconnected struts which de?ne a series of gaps

taneously, is illustrated in FIG. 6. The percutaneous stent

stitching or gluing the joints 55, which are located at either
end of the assembly, to the inner surface 56 of the sleeve.

acter, it being understood that only the preferred embodi
ment has been shown and described and that all changes and
modi?cations that come within the spirit of the invention are
desired to be protected.
What is claimed is:

a restenosed passageway in as little as a few weeks. The

means, including a ?exible sleeve formed from a plastic

material, for inhibiting restenosis due to tissue growth
into said gaps, said ?exible sleeve having an inner
surface, an outer surface and being open at both ends;
and
wherein said stent is embedded in said plastic material.
2. The stent assembly of claim 1, wherein said gaps

de?ned by said stent are substantially covered by said
?exible sleeve.

