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stent at the site of an obstruction in the vessel. The stent delivery system includes a balloon
angioplasty catheter having a distal section with an inflatable balloon located at the distal section
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[8] Once the leading wire is conbined with the balloon, the freedomto
select different types of wire is lost. One splution would be to nultiply
the line of crinped stemsystens to hdve parallel systems with different
wire tips. This is obviously a conplex and costly solution. Thus, there is
a need for a single operator scent system which avoids this |oss of
freedomin an effective and cost efficient manner. SUWMMARY OF THE | NVENTI ON
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[10] Fig. 1 1s a schematic drawing of the prior art arrangement using a guide wire,



4 the balloon 17 in conventional fashion to expand the stent 21, once the
stent and bal |l oon have been guided to the |esion. Were is a transition
fromcatheter dianeter to wire dianeter at the tip 20 of the catheter 13
and it may undesirably | atch on rough plaque or on struts of previously
expanded stnt when inserted through a stent. The catheter x 3 with its own
flexibility transition rides over the hire, with its variable flexibility,
creating overall non-optinal flexibility. [16] An enbodi ment of the present
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whose e froma section of guide wre 2T, which is |ike
t he - tlft\)j&l Eﬁ?ﬁhgﬁ§§€h§iﬂg$ Fig. 1, conbined with a catheter 29 with a
lunmen | 3 only for inflating the balloon 15. A separate |lunmen for the guide
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conplexity of the procedure [22] There is a trend for balloons on catheters
beconme nore and nore of high Rated Bunt Pressure (RBP) type arid insertion
of stents is becoming nmuch Iike that of a balloon alone. As a result, the
percentage of direct stenting, where nogpre-dilatation is required, is
increasing and it is expected to exceed 50% of all cases. In those cases
there may not be a need for the insertion of nore than one catheter. Thus,
t he advantage of having a wire in place on which to exchange catheters, as
|s the case now, should be dlntnlshed Enbodlnents of the present invention-

- L, o rFr ~~11 . ~ ~— o ~ =l o,



W-1AT 1S CLA11VIED 1S: 1. A stent systemconprising: a catheter with a

| umen; a balloon in communication with said | umen di sposed at the distal
end of said catheter; a stm disposed over said balloon; and an
arrangenment, at the distal end of the balloon, fox |ocking a short wire in
pl ace. 2. The stent systemaccording to claim1l wherein said catheter has
only one lumen. 3. The stent systemaccording to claim1 and further
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system t t one of said wires includes a
devi ce ﬁ’(?rdoﬁﬁ? ‘gﬂ fg’?’@?’éh‘trgeb‘?]?y1’1°4"'P°Fﬂ'€5§ﬁ’éﬁ{§’e§§%t em according to claim1

wherein said device for distal protection conprises a ball oon.

[17] In accordance with the embodiment of Fig. 2, a separate wire 27 is snapped or ¢lipped on
the catheter 29 at the distal end of the balloon 15. This wire may have areas of different
flexibility just like the sections 11 b and 11¢ of the embodiment shown in Fig. 1. Multiple wires
27, 27a, and 27b of different properties may be included with each catheter. These may be, e.g.,
floppy wire, soft wire, hard wire, super-hard wire etc. or wires having sections made up of two or
more of these types of wire. Thus, embodiments of the present invention provide a stent system
that preserves the ability to choose different wires in an economical fashion. An arrangement is
provided to easily lock the short wire 27, 27a or 27b on the tip of the catheter 29. Specifically, in
the illustrated embodiment, a receptacle into which said wires may be lockably inserted is
provided.

[18] Thus, in the illustrated arrangement, each of the wires of the set has a bead 33 on
its end which snaps through a spring loaded member at the distal end of balloon 15. Other
manners of attachment will suggest themselves to those of skill in the art. A selection of, for
example, three multiple wires 27, 27a or 27b of different properties may be included in a
package containing the stent and the delivery catheter. This insures that the physician will be
able to choose the right wire tip, according to the lesion and vessel to be treated, and attach it to
the distal tip of the balloon.



15. A stent systemconprising: a catheter with a lunen,; a balloon in
comuni cation with said |unen disposed at the distal end of said |unen; a
stmt di sposed over said balloon; and a short wire renovably | ocked in place
at the distal end of the balloon. 16. The stent system according to claim
15 wherein said catheter has only one lunen. 17. The scent system accordi ng
to claim 15 conprising a receptacle into which said short wire is |ockably
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a high Rated Burst Pressure (RBP). 21. The stent systemaccording to claim
15 wherein said short wire includes a device for distal protection. 8 22.
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the procedure.

[22] There is a trend for balloons on catheters become more and more of high Rated Burst
Pressure (RBP) type and insertion of stents 1s becoming much like that of a balloon alone. Asa
result, the percentage of direct stenting, where no pre-dilatation is required, is increasing and it is
expected to exceed 50% of all cases. In those cases there may not be a need for the insertion of
more than one catheter. Thus, the advantage of having a wire in place on which to exchange
catheters, as is the case now, should be diminished. Embodiments of the present invention are
particularly well suited in such cases.

[23] The wire 27, 27a or 27b at the forward section of the single operator stent system of the
present invention may include 2 balloon or another device for distal protection. It may be
expanded or deployed for protection against particles released duting the deployment of the stent
being swept downstream in a manner known in the art. These and other modifications ¢an be
made without departing from the spirit of the invention, which is intended to be limited solely by
the appended claims.



29. The scent systemkit according to claim23 wherein said nenber at the
distal end of the balloon conprises a receptacle into which said wires nmay
be | ockably inserted. 3d. The stm systemkit according to claim29 wherein
said receptacle includes a spring | oaded nenber at the distal end of

bal | oon, and each of the short wires leas a bead on its end which snaps
through and is retained by said spring | oaded nenber . 31. The stent system
kit according to claim23 wherein at least three different wires are

provi degyaTI8 .cIAREDANt system kit according to claim 23 wherein each of
said plurality of short wires conprise a wire tip of about 2 , 8 inches.

33. ‘The lscen® sesspsterkicomposiogdi ng to claim 23 wherein said balloon is a

hi gh Rated Byr I RBP). 34. The stent systemkit according to
claim 23 Me?g?tﬁetgfs'?%gs}tﬁm(%"n’e of said wires_ includes a device for distal
prot ection. 3bgleonmingosmemicatipn path spidlumer gisppsed at Gie distal end of seideatheiesai d
device for digical diBpcakeevir@RiduNPoH;2R8 a bal loon. 36. A nethod of preparing
a stent systemfor use in_dispqsin t [ atient conprising.

sel ecting a ShaFensmeat ahihg q‘%@l@?ﬂgfg’ﬁi’aﬂt%?qﬁ Rg3 %%ggl%ﬁla?%e di st al
end of a balloon disposed at the distal end of a catheter, with the stent

di sposed over.,the balloon. 37. The.methpod accardjn o0 cl.aim 36 wherein

sai f sefect | Mot eaing S Ly e Srioie gty b Giif ol el to be
treated. 38. The nethod according to claim37 wherein said | esion includes
an occl ysi ve & t of... 4t Is : ' : : ed
based og' thenggt?Bg%?ttey_ ofc B{ _85?3‘2% 1, Jﬁdhfgﬁvgﬁé{lﬁ&gag‘“!“c#?ﬁ%%% ?t;/&]g‘%%ﬁ e

| esi on and t Repegies surplisd elangivath tha stepandidsliverscathelss) of the occl usi ve
mass 39. The nethod according to claim 36 and further including providing a
plurality of _short wires fromwhich to select., 40., The nethod according to
01 it 38 and TaSERUPSIELIGHORE ol et YR COarid TEU Rt GRS PromiF i on
stent, and Wichidata wire haiisg atcaeoitiffedent fldxibiligssel in the patient; noving

the stnt to the lesion; inflating the balloon to expand and depl oy the stnt

at the lesion; deflating the balloon; and renpoving the catheter. 10
5. The stent system according to claim 4 wherein said wire having areas of different

flexibility has a stiff section, a more flexible section and most {lexible section.

6. The stent system according to claim 5 wherein one of said areas is more steerable.

7. The stent system according to claim 4 wherein said multiple wires of different propertics
include wires selected from floppy wire, soft wire, hard wire, super-hard wire and wires

having sections made up of two or more of these types of wire.

8. The stent system according to claim 4 and wherein said arrangement comprises a
receptacle into which said wires may be lockably inserted.

9. The stent system according to claim 8 wherein said receptacle includes a spring loaded
member at the distal end of balloon, and the wires have a beads on their ends which snap

through and are retained by said spring loaded member .

10.  The stent system according to claim 9 wherein at Jeast three different wires are provided.



41. The nethod according to claim40 and further including deploying a

device for distal protection at the forward section of said wire to prevent

particles rel eased during the depl oynent of the stm bei ng swept

downstream prior to deploying the stent. .A@.AL. AE. Al . Ay9. A@ A@ . A{
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The stent system according to claim 1 wherein said device for distal protection comprises

a balloon.

15. A stent system comprising:
a catheter with a lumen;
a balloon in communication with said lumen disposed at the distal end of said lumnen;
a stent disposed over said balloon; and
a short wire removably locked in place at the distal end of the balloon.

16.  The stent system according to claim 15 wherein said catheter has only one lumen.

17.  The stent system according to claim 15 comprising a receptacle into which said short
wire is lockably inserted.

18.  The stent system according to claim 17 wherein said receptacle includes a spring-loaded
member at the distal end of balloon, and each of the wires has a bead on its end which
snaps through and is retained by said spring-loaded member.

19.  The stent system according to claim 15 wherein said short wire comprises a wire tip of
about 2 — 8 inches.

20.  The stent system according to claim 15 wherein said balloon has a high Rated Burst
Pressure (RBP).

21.  The stent system according 1o claim 15 wherein said short wire includes a device for
distal protection.
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22.  The stent system according to claim 21 wherein said device for distal protection
comprises a balloon.

23, A stent system kit comprising:
a catheter with a lumen;
a balloon in communication with said lumen disposed at the distal end of said lumen;
a stent disposed over said balloon;
a member at the distal end of the balloon for removably locking in place a short wire;
a plurality of short wires of different properties.

24.  The stent system kit according to claim 23 wherein said catheter has only one lumen.

25.  The stent system kit according to claim 23 wherein said plurality of short wires of
different properties include a wire having areas of different flexibility.

26.  The stent system kit according to claim 25 wherein said wire having areas of different
flexibility has a stiff section, a more flexible section and most flexible section.

27.  The stent system kit according to claim 26 wherein one of said areas is more steerable.

28. The stent system kit according to claim 23 wherein said plurality of short wires of
different properties include wires selected from floppy wire, soft wire, hard wire, super-
hard wire and wires having sections made up of two or more of these types of wire.

29.  The stent system kit according to claim 23 wherein said member at the distal end of the
balloon comprises a receptacle into which said wires may be lockably inserted.

30.  The stent system kit according to claim 29 wherein said receptacle includes a spring
loaded member at the distal end of balloon, and each of the short wires has a bead on its
end which snaps through and is retained by said spring loaded member .

31.  The stent system kit according to claim 23 wherein at least three different wires are
provided.
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34.  The stent system kit according to claim 23 wherein at least one of said wires includes a
device for distal protection.

35.  The stent system kit according to claim 23 wherein said device for distal protection
comprises a balloon.

36. A method of preparing a stent system for use in disposing a stent in a patient comprising:
selecting a short wire; and
locking said short wire in place at the distal end of a balloon disposed at the distal end of
a catheter, with the stent disposed over the balloon.

37.  The method according to claim 36 wherein said selecting is done based on the nature of a
lesion and a vessel to be treated.

38.  The method according to claim 37 wherein said lesion includes an occlusive mass and the
properties of the different wires are selected based on the tortuosity of the vessel, the
length and tortuosity of the lesion and the rate of occlusjon and nature (hardness) of the
occlusive mass

39.  Themethod according to claim 36 and further including providing a plurality of short
wires from which to select.

40.  The method according to claim 36 and further including:
inserting said catheter with said balloon, stent, and wire at its distal end into the vessel in
the patient;
moving the stent to the lesion;
inflating the balloon to expand and deploy the stent at the lesion;
deflating the balloon; and
removing the catheter.
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