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BACKGROUND OF THE INVENTION
Description of the Related Art

Stent systems are widely used in the treatment of stenoses. Intravascular
stents are used in coronary, renal, and carotid arteries, for example, to maintain an open
passage through the artery. In patients whose coronary heart disease consists of focal
lesions, stents have proven effective. For example, where only a single coronary artery is
clogged or where there are short blockages in more than a single artery, stents have been
used with a great amount of success. An intravascular stent may be positioned in a clogged
artery by a catheter and is often set in place by inflating a balloon upon which the stent is
mounted. This expands the diameter of the stent and opens the previously clogged artery.
The balloon is then deflated and removed from the patient while the stent retains an open
passage through the artery.

Treatment at bifurcation sites has been difficult. Although efforts have
been made to use a stent at bifurcations, these sites have previously been problematic to
treat. The specialty stents designed for bifurcations generally need specific alignment,
radially as well as longitudinally. For example, U.S. Patent No. 5,749,825 is
representative of a catheter system that treats stenoses at an arterial bifurcation. The
disclosure of 5,749,825 is hereby incorporated by reference.

A stent having different diameters has been proposed to allow placement
in both a primary passage, such as an artery, and a secondary passage, such as a side

branch artery. Additionally, these stents generally have a circular opening which allows
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for unimpeded blood flow into the side branch artery. However, problems are still
encountered in orienting the stent relative to the side branch at the bifurcation of the
primary and secondary passages.

Many current devices rely on either passive torque (e.g., pushing the stent
forward and allowing the stent that is fixed on the guide wire/balloon to passively rotate
itself into place) or creating torque from outside of the patient to properly orient the
medical device in the passage. These devices and methods of achieving proper angular
orientation have not been shown to be effective in properly placing and positioning the
stent. As will be appreciated and understood by those skilled in the art, improper
placement of the stent with respect to its rotational or circumferential orientation, or its
longitudinal placement, could lead to obstruction of the side branch passage. It is
important to properly position or center an opening formed in the bifurcated stent with
the secondary passage to maximize flow therethrough.

Thus, a need exists for effectively treating stenosed passage bifurcations.
This need includes more precise and exact longitudinal placement and rotational/
circumferential orientation of the stent.

Many commercially available devices do not maintain side branch access
at the time of stent deployment. This results in the potential for plaque shift and occlusion
of the secondary passage.

It would also be advantagecus if stents could be placed across the side
branch while wire position is maintained thereby helping to protect and secure further
access to the side branch.

All US patents and applications and all other published documents
mentioned anywhere in this application are incorporated herein by reference in their
entirety.

Without limiting the scope of the invention a brief summary of some of the
claimed embodiments of the invention is set forth below. Additional details of the
summarized embodiments of the invention and/or additional embodiments of the invention
may be found in the Detailed Description of the Invention below.

A brief abstract of the technical disclosure in the specification is provided as
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well only for the purposes of complying with 37 C.F.R. 1.72‘. The abstract is not intended

to be used for interpreting the scope of the claims.

BRIEF SUMMARY OF THE INVENTION

Some embodiments of the present invention include a freely rotating
deployment assembly for a stent assembly maintaining side branch access and protection.

The present invention contemplates an apparatus and method that improves the
orientation of a stent by providing a more exact placement of the stent relative to the side branch
passage. This, in turn, may lead to better protection of the side branch passage.

At least one embodiment of the invention includes a medical device with a
balloon catheter shaft and a rotating sheath. In some embodiments the catheter shaft has a
first guide wire lumen therethrough and an inflation lumen extending from a proximal
region of the catheter shaft to a distal region of the catheter shaft.

In at least one embodiment at least a portion of the distal region of the
catheter shaft has a balloon disposed about it.

In some embodiments no portion of the sheath is more than about 5
centimeters proximal to the most proximal portion of the balloon.

In at least some embodiments a stent may be situated about the sheath.

In at least one embodiment a second guide wire lumen with a portion
disposed under the stent contains a portion of a second guide wire.

In some embodiments the stent is self expanding. In some embodiments the
stent is balloon expandable. In some embodiments the stent is made of shape memory
material.

In some embodiments the sheath is constructed such that it is radially
expandable.

In some embodiments the sheath is constructed such that the stent may be
crimped onto the sheath.

In some embodiments the sheath is constructed of at least one homogeneous

layer.
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In some other embodiments the sheath has a low friction inner surface. In
other embodiments a friction reducing substance is placed between the sheath and the inner
balloon. In other embodiments a friction reducing substance is placed between an outer
balloon and the inner balloon.

In some embodiments the sheath is constructed of a soft durometer polymer.

In at least one embodiment the sheath is constructed of multiple layers.

In at least one embodiment at least one of the layers is constructed of a first
material having different properties from a second material found in at least one other layer.

In some other embodiments an inner layer constructed of a low friction
material is in contact with the balloon. Materials such as PTFE and HDPE are used in some
embodiments.

In some embodiments an outer layer of a soft durometer polymer suitable for
securing the stent to the sheath is used.

In some other embodiments the sheath is made of a shape memory material
so it shrinks back down for withdrawal.

In some other embodiments the sheath rotates freely.

In at least one other embodiment the longitudinal movement of the sheath
relative to the balloon catheter shaft is limited with a safety tether. The safety tether can be
a pull wire outside either guidewire lumen or it can be inside the second wire lumen.

In some embodiments the catheter balloon has at least one balloon cone
distally offset from the distal most portion of the sheath or proximally offset from the
proximal most portion of the sheath.

In some embodiments the assembly has marker bands located about the
balloon catheter shaft. In some embodiments the marker bands have a greater diameter than
the cross-sectional diameter of the sheath thereby limiting longitudinal movement of the
sheath relative to the balloon catheter shaft. In some embodiments at least one marker band
has a radiopaque portion.

In some embodiments a rotating collar is positioned about the second wire
lumen and the balloon catheter shaft. In other such embodiments a first longitudinal lock is

positioned about the second wire lumen and proximal to the rotating collar, and a second
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longitudinal lock is positioned about the balloon catheter shaft and distal to the rotating
collar such that the longitudinal position of the sheath and collar is maintained.

In some embodiments the medical device has a hypotube engaged to the
sheath at the distal end of the hypotube and engaged to the collar at the proximal end of the
hypotube.

In some embodiments the hypotube is spiral cut. In some embodiments the
hypotube comprises stainless steel. In some embodiments the hypotube comprises a
polymer. '

In some embodiments the proximal end of the hypotube is disposed in a
second guide wire lumen of the collar.

In some embodiments the proximal end of the hypotube is engéged to an
outside surface of the collar.

In some embodiments the sheath has a length that is substantially the same
as the length of the catheter balloon.

In some embodiments the balloon has a body portion with a cone portion
distal to the body portion and a cone portion proximal to the body portion, and the sheath is
disposed about the body portion and has a length substantially the same as the length of the
body portion of the catheter balloon.

In some embodiments the length of the sheath is no greater than 2
centimeters longer than the length of the balloon.

In some embodiments the sheath extends distally from a location proximal to
the proximal end of the catheter balloon. In some embodiments the sheath extends distally
from a location equal to or less than 2 centimeters proximal to the proximal end of the
catheter balloon.

In some embodiments the assembly provides for proper orientation relative
to the side branch, side branch protection with the guide wire during stent deployment,
proper placement of the stent both longitudinally and circumferentially, and reduction in the

incidence of tangled wires.
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In other embodiments an outer balloon may replace the sheath of the above
embodiments. The outer balloon in such instances may have the same qualities as the
sheath as described in the embodiments above.

These and other embodiments which characterize the invention are pointed
out with particularity in the claims annexed hereto and forming a part hereof. However, for
a better understanding of the invention, its advantages and objectives obtained by its use,
reference should be made to the drawings which form a further part hereof and the
accompanying descriptive matter, in which there is illustrated and described a embodiments

of the invention.

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWING(S)

A detailed description of the invention is hereafter described with specific
reference being made to the drawings.

FIG. 1 is a perspective view of an embodiment of the invention wherein the
assembly is shown in a pre-deployment configuration.

FIGS. 2a-d are cross-sectional views of sheath configurations.

FIG. 3 is a perspective view of an embodiment of the invention wherein the
assembly is shown having balloon cones on the balloon.

FIG. 4 is a perspective view of an embodiment of the invention wherein the
assembly is shown having large diameter marking bands.

FIG. 5 is a perspective view of an embodiment of the invention wherein the
assembly is shown illustrating the tether attachment and also the rotating collar and longitudinal
locks.

FIG. 6 is a cross-sectional view of the rotating collar from view A;A of Fig. 5.

FIG. 7 is a perspective view of an embodiment of the invention wherein the
assembly is shown having an outer balloon in place of the sheath.

FIG. 8 is a perspective view of a catheter balloon illustrating the body portion
and the cone portions of the catheter balloon.

FIG. 9 is a perspective view of an embodiment of the invention wherein the

assembly is shown having a hypotube which is disposed in the second guide wire collar lumen.
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FIG. 10 is a perspective view of an embodiment of the invention wherein the

assembly is shown having a hypotube engaged to the collar.

DETAILED DESCRIPTION OF THE INVENTION

While this invention may be embodied in many different forms, there are
described in detail herein specific embodiments of the invention. This description is an
exemplification of the principles of the invention and is not intended to limit the invention
to the particular embodiments illustrated.

For the purposes of this disclosure, like reference numerals in the figures
shall refer to like features unless otherwise indicated.

Referring now to the drawings which are for the purposes of illustrating
embodiments of the invention only and not for purposes of limiting same, in at least one
embodiment of the invention, an example of which is shown in FIG. 1, an assembly 10 is
shown. The assembly is designed to provide better axial and longitudinal positioning of a stent
in a bifurcation site. The assembly 10 has an outer catheter shaft 14 with an inner catheter shaft
16 defining a wire lumen 17 and an inflation lumen 18 extending from a proximal region of the
catheter to a distal region of the catheter. The inner lumen 17 is constructed such that it can be
disposed about a guide wire which provides means for guiding the catheter to the treatment site.
The inflation lumen 18 provides a passage for the inflating fluid to both inflate and deflate the
catheter balloon 20. The catheter balloon 20 is sealingly engaged at its proximal end 20a to the
outer shaft 14 and is sealingly engaged at its distal end 20b to the inner shaft 16.

A sheath 22 is disposed about the balloon 20. The sheath is designed to be freely
rotatable about the balloon. The sheath 22 can be constructed of a low friction material such as
PTFE or HDPE which allows the sheath to freely rotate about the balloon 20. In some
embodiments at least a portion of balloon 20 may include a coating of one or more low friction
materials or include one or more low friction materials in its construction. In some
embodiments the assembly 10 may be used to deliver a stent 24 to a vessel bifurcation. In such
embodiments a stent 24 is disposed about and crimped upon the sheath 22. The rotatability of
the sheath 22 allows a stent 24 disposed theré‘about to be freely rotated within a vessel or lumen

to allow one or more openings of the stent to be aligned with a branch of the bifurcation.
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It should be noted that the sheath can also have multiple layers. An outer layer
22a of the sheath 22 may be constructed of a softer material than that of the material used in
constructing the inner layer 22b of the sheath 22. The softer outer layer will provide improved
stent securement upon crimping of the stent 24. In one embodiment, a soft polymer is one with
a durometer hardness of less than about 55D. Possible materials for the outer layer are a
polymer like PEBAX (55D), a urethane, etc. The low friction inner layer 22b can be constructed
of PTFE or HDPE.

A second shaft 25 defining the second wire lumen 26 is engaged along a portion
of the sheath 22. The sheath itself can also define the second wire lumen 26. Rotational torque
indicated by arrows 27 may be applied to the sheath 22 when the catheter is advanced to the
bifurcation site in the following manner:

In some embodiments of the assembly 10 is advanced along two guide wires 29
and 44 as shown in Fig. 5. The first guidewire 29 is positioned in the primary passage or branch
vessel and is disposed inside the inner lumen 17 of the catheter shaft 14. The second guidewire
44 diverges from the first guidewire 29 upon passage into the secondary branch in the region of
the bifurcation. The inner lumen 17 of the stent delivery assembly 10 is disposed about the
guidewire 29 in the primary passage while the second wire lumen 26 of the stent delivery
assembly 10 is disposed about the second guidewire which extends into the secondary passage
of the bifurcation. As the stent delivery assembly 10 approaches the bifurcation, the sheath 22
which is engaged to the second wire lumen 26 will then rotate so as to be aligned with the side
wall passage at the bifurcation. A tether 34 can also be added in order to limit the distal
movement of the sheath 22 in relation to the inner shaft 16. The tether 34 can be attached
directly to the sheath at tether engagement point 11.

The sheath or the outside balloon, as illustrated in Fig. 7, substantially freely
rotates about the inner shaft 16 and/or balloon 20. The sheath or outside balloon may rotate less
than a single degree or over 360 degrees in order to align at least one of the openings in the stent
with a side branch lumen at a bifurcation site.

In Figs. 2a-2c¢ cross-sections of different embodiments of the shown sheath 22 in
the unexpanded state prior to the delivery of the stent are illustrated. The second shaft 25

defining the second wire lumen 26 is engaged to the sheath 22. In another embodiment such as
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is shown in Fig. 2a a sheath having a second shaft 25a is attached to the sheath 22a. In a balloon
expandable delivery system the sheath 22a is arranged in a coil-like structure before deployment
of the stent. During delivery of the stent, the sheath 22a uncoils. In another embodiment such as
is shown in Fig. 2b a sheath having a clam shell cross-section is shown in the unexpanded state.
The second shaft 25b is engaged to the sheath at an end of the sheath 22b. In another
embodiment such as is shown in Fig. 2¢ a sheath prior to delivery of the stent has a cross-section
in the unexpanded state shaped in an accordion-like structure. The folds 28 in the unexpanded
state can be pressed down or wrapped as shown in Fig. 2d.

In some cases it may be desirable to provide external protection of the sheath to
prevent the sheath from being longitudinally displaced during advancement of the catheter
and/or delivery of the stent. In Fig. 3 an embodiment is shown wherein the balloons end
portions or cones 30 are provided with a diameter about the inner catheter shaft 16 greater than
the cross-sectional diameter of the sheath 22." Thus, as a result of the position of the cones 30
about the ends of the sheath 22 the longitudinal movement of the sheath 22 relative to the inner
catheter shaft 16 is limited. In another embodiment shown in Fig. 4, the sheath is protected by
the inclusion of one or more hubs, protrusions, marker bands 32, etc. with a diameter sufficient
to prevent the sheath from moving in a longitudinal direction. These marker bands 32 act like a
dam on each end of the sheath 22 by forcing portions of the balloon radially outward such that
these portions of the balloon 20 have a greater diameter than the diameter of the sheath 22. In
the embodiments shown in Figs. 3 and 4 the stent 24 in either or both the expanded and the
unexpanded conditions may have a greater diameter than the cones 30 while the sheath 22 does
not.

In Fig. 5 an embodiment of the invention is shown wherein the assembly is
provided with a safety tether 34. The tether 34 (shown in this figure overlapping the second
guide wire 44) can be a simple pull wire that runs along the length of the catheter 10 and engages
the sheath 22. The tether 34 can extend into the second wire lumen 26 and thereby engage the
sheath 22 or the second shaft 25 at an engagement point 35. The safety tether 34 can also attach
to the sheath 22 directly as shown in Fig. 1 at tether engagement point 11.

As shown in the cut away portion of Fig. 5 and in Fig, 6 the catheter 10 may

include a rotating collar 36 having a second guide wire collar lumen 38 and an outer catheter
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shaft collar lumen 39 which is disposed about the outer catheter shaft 14. A distal longitudinal
lock 40 disposed about the catheter shaft and both adjacent and distal to the collar 36 limits
longitudinal movement of the collar 36. The distal longitudinal lock 40 has a diameter greater
than the diameter of the outer catheter shaft collar lumen 39. The proximal longitudinal lock 42
disposed about a second guide wire 44 has a greater diameter than the second guide wire collar
lumen 38, thus limiting the wire 44 from distal movement beyond the point when the proximal
longitudinal lock 42 comes into contact with the second guide wire collar lumen 36.

In Fig. 7 an outer balloon 46 which rotates around the inner balloon 20 is used in
place of a sheath 22. In such embodiments the outer balloon 46 is sealed at first end 48 and
second end 50 of the catheter 10. Balloon movement stoppers 52 limit longitudinal movement
of the balloons. The outer balloon 46 can be constructed of a low friction material such as PTFE
or HDPE which allows the outer balloon 46 to freely rotate about the inner balloon 20. The stent
24 is disposed about and crimped upon the outer balloon 46. It should be noted that the outer
balloon can also have multiple layers. An outer layer of the outer balloon 46 may( be constructed
of a softer material than that of the material used in constructing the inner layer of the outer
balloon 46. Where the balloon is provided with a softer outer layer, the softer outer layer may
provide improved stent securement upon crimping of the stent 24. In one embodiment, a soft
polymer is one with a durometer hardness of less than about 55D. Possible materials for the
outer layer are a polymer like PEBAX (55D), a urethane, etc. The low friction inner layer of the
outer balloon 46 can be constructed of PTFE or HDPE and/or other suitable materials.

In the embodiment shown in Fig. 7 the outer balloon 46 is rotatable about the
inner balloon 20. Gap 58 (shown on only one end, first end 48) acts as a friction reducing
mechanism between outer balloon seal site 54 and inner balloon seal site 56. Gap 58 includes a
friction reducing fluid, a low friction material, a bearing system, etc., or any combination thereof.

In the embodiment shown in Fig. 8 the cones 30 and body portion 60 of the
catheter balloon 20 are shown. In some embodiments of the invention the sheath 22 is of the
substantially same length as the body portion 60 of the catheter balloon 20. In some
embodiments the sheath 22 is disposed substantially on the body portion 60 of the balloon 20.

In other embodiments the sheath 22 extends longitudinally such that a portion of the sheath 22 is

disposed about at least one of the cone portions 30.
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In the embodiments of Figs. 9 and 10 a hypotube 64 is engaged to the collar 38
and the sheath 22. The hypotube 64 may comprise stainless steel or it may comprise a polymer.
The hypotube 64 may be constructed to be spiral cut. The spiral cut 65 may include scoring,
cutting, indenting, perforating, puncturing, eté. The hypotube 64 may thus be firm in the
longitudinal direction but may also be flexible due to the spiral cut.

Figs. 9 and 10 also illustrate embodiments having both the proximal longitudinal
lock 42 and the distal longitudinal lock 40 disposed about the outer catheter shaft 14 rather than
as shown in Figs. 5 and 6 wherein one longitudinal lock is disposed about the guidewire 44 or
safety tether 34.

Fig. 9 specifically illustrates an embodiment wherein the hypotube 64 is
disposed in the second guide wire collar lumen 38. The hypotube 64 may be disposed in only a
portion of the second guide wire collar lumen 38. The collar 36 rotates along with the sheath 22
and thus may rotate simultancously and/or with equal degrees of rotation. In Fig. 10 the
hypotube 64 is engaged to an outside surface of the collar 36. In both Figs. 9 and 10 engagement
of the hypotube 64 to the collar 36 and sheath 22 can be through chemical welding, heat
welding, laser welding, chemical bonding, adhesives, fastening devices, etc.

The invention has been described with reference to the embodiments.
Obviously, modifications and alterations will occur to others upon a reading and
understanding of this specification. For example, the illustrated embodiments use a balloon
to expand the stent although, as briefly noted above, a self expanding or self deploying stent
can be used without departing from the features of the present invention. Likewise, using a
fixed wire on the distal end ofthe apparatus is also recognized as being consistent with the
features of the present invention. Moreover, the embodiments describe a side branch
hypotube, either split or unsplit, that is associated with the side branch guide wire. It will be
further appreciated that the side branch guide wire could be carried and/or released in a
variety of other ways. The invention is intended to include all such modifications and
alterations thereof.

The above disclosure is intended to be illustrative and not exhaustive. This
description will suggest many variations and alternatives to one of ordinary skill in this art.

All these alternatives and variations are intended to be included within the scope of the
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claims where the term "comprising" means "including, but not limited to". Those familiar
with the art may recognize other equivalents to the specific embodiments described herein
which equivalents are also intended to be encompassed by the claims.

Further, the particular features presented in the dependent claims can be
combined with each other in other manners within the scope of the invention such that the
invention should be recognized as also specifically directed to other embodiments having
any other possible combination of the features of the dependent claims. For instance, for
purposes of claim publication, any dependent claim which follows should be taken as
alternatively written in a multiple dependent form from all prior claims which possess all
antecedents referenced in such dependent claim if such multiple dependent format is an
accepted format within the jurisdiction (e.g. each claim depending directly from claim 1
should be alternatively taken as depending from all previous claims). In jurisdictions where
multiple dependent claim formats are restricted, the following dependent claims should
each be also taken as alternatively written in each singly dependent claim format which
creates a dependency from a prior antecedent-possessing claim other than the specific claim
listed in such dependent claim below.

With this description, those skilled in the art may recognize other
equivalents to the specific embodiment described herein. Such equivalents are intended to
be encompassed by the claims attached hereto.

This PCT application claims priority from US Application No. 10/375,689
filed on February 27, 2003, the entire contents of which is hereby incorporated by

reference.
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CLAIMS:
1. A medical device comprising:

a balloon catheter shaft having a catheter balloon, the catheter balloon
having a length, a sheath disposed about the catheter balloon, the sheath being substantially
freely rotatable about the catheter balloon, no portion of the sheath being more than about 5

centimeters proximal to a most proximal portion of the balloon.

2. The medical device of claim 1, wherein the balloon catheter shaft defines a first

guide wire lumen, and the sheath at least partially defines a second guide wire lumen.

3. The medical device of claim 2, wherein a stent is disposed at least partially about
the sheath.
4., The medical device of claim 3, wherein the stent is constructed and arranged for use

in a bifurcation.

5. The medical device of claim 3, wherein the stent is at least partially self-expanding.

6 The medical device of claim 1, wherein the sheath is at least partially constructed of

a shape memory material.

7 The medical device of claim 3, wherein the stent is at least partially constructed of a

shape memory material.

8. The medical device of claim 1, wherein the sheath is constructed of at least one

homogeneous layer.
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9. The medical device of claim 8, wherein the sheath comprises an inner surface, at
least a portion of the inner surface having a lower frictional interface than an adjacent

portion.

10. The medical device of claim 8, wherein the sheath is constructed with a soft

durometer polymer.

11.  The medical device of claim 1, wherein the sheath is at least partially constructed of

multiple layers.

12.  The medical device of claim 11, wherein at least one of the layers is constructed of a
first material having different properties from a second material found in at least one other

layer.

13.  The medical device of claim 11, wherein an inner layer of the sheath is in contact

with the balloon, the inner layer constructed of at least one low friction material.

14.  The medical device of claim 13, the low friction material is selected from the group

consisting of PTFE, HDPE, or any combination thereof.

15.  The medical device of claim 11, wherein there is an outer layer of a soft durometer

polymer suitable for securing a stent to the sheath.

16.  The medical device of claim 1, wherein the sheath has an expanded state when the
balloon is in an expanded condition and an unexpanded state when the balloon is in an

unexpanded condition.

17.  The medical device of claim 16, wherein the sheath rotates substantially freely about

the balloon when the sheath is in both the unexpanded state and the expanded state.
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18.  The medical device of claim 1, further comprising at least one safety tether.
19. The medical device of claim 18, wherein the at least one safety tether is a pullwire,

the pullwire being positioned external of at least one of the guide wire lumens.

20.  The medical device of claim 18, wherein the at least one safety tether is a pullwire,

the pullwire being disposed in at least one of the guide wire lumens.

21. The medical device of claim 1, wherein the balloon has at least one balloon cone
distal to the distal most portion of the sheath and at least one balloon cone proximal to the

proximal most portion of the sheath.

22.  The medical device of claim 1, further comprising at least one marker band disposed
about the balloon catheter shaft, the at least one marker band being positioned adjacent to at
least one end of the sheath, the marker band having a greater diameter than the cross-

sectional diameter of the sheath.

23. The medical device of claim 22, wherein the at least one marker band includes at

least one marker band that has at least one radiopaque portion.

24.  The medical device of claim 2, wherein a rotating collar is positioned about the

second wire lumen and the balloon catheter shaft.

25.  The medical device of claim 24, wherein a first longitudinal lock is positioned about
the second wire lumen and proximal to the rotating collar, and a second longitudinal lock is
positioned about the balloon catheter shaft and distal to the rotating collar such that the

longitudinal position of the sheath and collar is maintained.
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26.  The medical device of claim 24, wherein a hypotube having a distal end and a
proximal end is engaged to the sheath at the distal end of the hypotube and to the collar at

the proximal end.
27.  The medical device of claim 26, wherein the hypotube is spiral cut.

28.  The medical device of claim 26, wherein the hypotube is at least partially

constructed of stainless steel.

29.  The medical device of claim 26, wherein the hypotube is at least partially
constructed of a polymer.

30.  The medical device of claim 26, wherein the proximal end of the hypotube is

disposed in a second guide wire lumen of the collar.

31.  The medical device of claim 26, wherein the proximal end of the hypotube is

engaged to an outside surface of the collar.

32.  The medical device of claim 1 wherein the sheath has a length that is substantially

the same as the length of the catheter balloon.

33.  The medical device of claim 1 wherein the balloon has a body portion with a cone
portion distal to the body portion and a cone portion proximal to the body portion, the
sheath disposed about the body portion and having a length substantially the same as the
length of the body portion of the catheter balloon.

34.  The medical device of claim 1 wherein the length of the sheath is no greater than 2

centimeters longer than the length of the balloon.
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'35.  The medical device of claim 1 wherein the sheath extends distally from a location

proximal to the proximal end of the catheter balloon.

36. The medical device of claim 35 wherein the sheath extends distally from a location

equal to or less than 2 centimeters proximal to the proximal end of the catheter balloon.

37.  The medical device of claim 8, wherein the sheath is constructed of a polymer with

a durometer hardness of less than about 55D.
38. The medical device of claim 1 wherein the sheath is a balloon.

39. A medical device comprising:
a balloon catheter shaft having a catheter balloon, an outer balloon disposed
about the catheter balloon, the outer balloon being substantially freely rotatable about the

catheter balloon.
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