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(57) Abstract: A guide wire that can be placed 1n a patient’s vasculature or body cavity. The guide wire includes one or more
radiopaque markers that can be visualized by fluoroscopy or the like. The markers are preterably spaced apart longitudinally along
the guide wire such that the markers and/or spaces between the markers can be used to make measurements ot anatomical or artificial

structures within the body.
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GUIDEWIRE HAVING A MARKER SEGMENT FOR LENGTH ASSESSMENT

This application claims the benefit under 35 U.S.C. §119 of United States
Provisional Patent Application No. 60/238,184, filed October 5, 2000.

Field of the Invention

The present invention relates to the field of guidewires for percutaneous
procedures. The present invention relates particularly to a guidewire having a marker
segment.

Background of the Invention

Guidewires are used mm a number of procedures within various conduits of the
body. In particular, guidewires are used 1n percutaneous transluminal coronary
angioplasty (PTCA) and other coronary procedures. This can imvolve insertion of the
guide wire through an incision in the femoral artery near the groin, advancing the guide
wire over the aortic arch, mto a coronary artery, and across the lesion to be treated.
Guidewires can be inserted directly into the vasculature or within a guide catheter. The
distal end of the guidewire ultimately lies directly within the vasculature.

Once the distal end of the guidewire 1s positioned in the vasculature, devices
including catheters can be advanced into position over the guidewire and withdrawn over
the guidewire. In various procedures, the length of the device, or length of a portion of
the device advanced over the guidewire can be important. For example, if the guidewire
1s being used for angioplasty, the length of the dilatation balloon is preferably sufficiently
long to dilate a coronary lesion without repositioning the angioplasty catheter or

exchanging the catheter for a second angioplasty catheter. The placement of a stent often
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follows angioplasty. When selecting a stent for placement following angioplasty, the
length of the stent 1s preferably sufficient to support the length of the lesion.

What 1s desirable and has not been provided is a guidewire that can be used to
casily estimate the length of anatomic or artificial structures percutaneously. Further,
what 1s desirable 1s a guidewire having a one or more easily viewable markers with a
predetermined distance between each marker so that the conjunction of markers provide a
scale to a position that a physician can easily and accurately determine distances within a
blood vessel.

Summary of the Invention

The present invention pertains to a guide wire which can be placed in a patient's
vasculature or body cavity. The guide wire includes one or more radiopaque markers
which can be visualized by fluoroscopy or the like. The markers are preferably spaced
apart longitudinally along the guide wire such that the markers and/or spaces between the

markers can be used to make measurements of anatomical or artificial structures within

the body.

Brief Description of the Drawings

Figure 1 1s a cross-sectional view of a guide wire in accordance with the present

mvention.

Detailed Description of the Invention

Preferred embodiments of the present invention will be described in detail with
reference to the drawings, wherein like reference numerals represent like parts and
assemblies throughout the several views. This description does not limit the scope of the

invention, which is limited only by the scope of the attached claims.
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In general terms, the present invention relates to a guide wire which can be placed
in a patient's vasculature or body cavity, wherein the guide wire includes one or more
radiopaque markers that are preferably spaced apart longitudinally along the guide wire
such that the markers and/or spaces between the markers can be used to make
measurements of anatomical or artificial structures within the body.

Figure 1 1s a schematic, cross-sectional view of a guide wire 10 in accordance
with the present invention. Guide wire 10 includes a core wire 12 having a proximal end
and a distal end 11, the former not being shown. Guide wire 10 preferably includes an
elongate core member wire 12. Core wire 12 may be formed 1 diameters and lengths
appropriate to the various percutaneous procedures conducted using guide wires. Core
wire 12 may include a proximal first diameter section 14, a more distal, lesser diameter
second section 16 and a yet more distal, and lesser diameter third section 18. In a
preferred embodiment, core wire 12 includes a first parabolic shaped transition portion 20
between first diameter section 14 and second section 16, and a second parabolic shaped
transifion portion 22 between second section 16 and third section 18. It can be
appreciated that the tapering and reducing of the diameter of a distal region of core wire
12 can make the distal region of guide wire 10 more flexible to enhance steerability of the
guide wire. Various combinations of core wire diameter, or cross-sectional reduction
proximate distal end 11 can be made without departing from the scope of the present
invention.

A rounded atraumatic tip 32 may be adhered to, soldered to or formed at the third
section 18 of core wire 12. Surrounding the third section 18 of core wire 12 is a coil 28.

A distal end 31 and a proximal end 30 of the coil 28 may be connected by solder,
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adhesive, or the like to the core wire 12. In a preferred embodiment, the coil 28 may
extend proximélly to a point where the thickness of core wire 12 has been transitioned to
have a diameter approximately equal to the inside diameter of coil 28.

A plurality of radiopaque members are preferably located proximal the distal end
11, including, for example, markers 24 and distal member 26. Markers 24 can be
connected to core wire 12 by solder 34, adhesive or the like, including, for example, UV
adhesive or TFE (tetrafluoroethylene) tubing.

Core wire 12 and coil 28 are preferably formed from materials less radiopaque
than markers 24 and distal member 26. Core wire 12 and coil 28 can be formed from, for
example, stainless steel, Nitinol, Inconel®, or other bio-compatible materials known to
those skilled in the art. Markers 24 and distal member 26 are preferably formed from
substantially radiopaque material such as platinum, gold or other substantially radiopaque
material. It should be understood, however, that the materials recited herein are merely
exemplary and one skilled in the art would know that alternative bio-compatible materials
could be advantageously used.

Markers 24 and distal member 26 may be disposed around core member 12. An
outer coil 28 can be disposed around core wire 14 and markers 24 and distal member 26.
Preferably, markers 24 and distal member 26 may be made of a wire coil that extend
around the entire outer circumference of the core member 12. It should be understood
that markers 24 and distal member 26 may be formed of a marker band that extends
around the entire outer circumference of the core ﬁlemb er 12, and the marker wire coil
and/or marker band may be shaped 1n a variety of shapes, and may extend only partially

around the core member 12.
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Markers 24 are preferably spaced a distance A from each other and/or distal
member 26. Markers 24 preferably have a length B. Although spacing distances A are
shown in Figure 1 as having equal lengths, this equal spacing distance is not required for
all embodiments of the present invention. Additionally, although lengths B of marker
bands 24 are also shown as being equal, this is also not required for every embodiment of
the present mvention. Distal member 26 preferably has a length C. The length C of
distal member 26 1s preferably equal to the sum of spacing distance A and the length B of
a single marker 24. Additionally, although length C of distal member 26 1s shown as
being equal to the sum of spacing distance A and the length B of a single marker 24, this
1s not required for every embodiment of the present invention.

In a preferred embodiment, spacing distance A 1s a positive multiple X of marker
length B, wherein the positive multiple X 1s not more than three. For example, spacing
distance A could be 15 mm where length B 1s 5 mm, and wherein the positive multiple X
1s three. In yet another embodiment, spacing distance A could be 6 mm where length B
1s 3 mm, wherein the positive multiple X 1s two. It can be appreciated that numerous
spacings A can be selected as positive multiples of three or less of length B. It again
should be understood that although 1n a preferred embodiment, each spacing distance A is
equivalent and each marker length B 1s equivalent as shown, for example, Figure 1, this
arrangement need not be made 1n accordance with every embodiment of the present
invention.

In use as one embodiment of the invention, if spacing distance A were 6 mm and
length B were 3 mm, the length of an anatomical or artificial structure could be measured

within the body and be estimated within 3 mm. A structure of 3 mm or less will not be
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longer than the 3 mm length marker B, which under fluoroscopy will appear as a bright
mark. A structure 6 mm long will appear when compared to 6 mm spacing distance A, as
substantially equivalent in length. It can be appreciated that the space will appear dark
under fluoroscopy if a series of 6 mm spacing distances A, are created between a series of
3 mm marker lengths B, and additional length measurements can then be made. The
length of a structure greater than 6 mm long, but less than 9 mm long, for example, may
be estimated by comparing the structure length to the 3 mm length B and an adjacent 6
mm spacing distance A. The length of a structure greater than 9 mm, but less than 12
mm long can be estimated by a comparison to the length B or two 3 mm markers and the
6 mm spacing distance A therebetween. It can be appreciated that additional length
measurements can be made at 3 mm increments by comparing additional combinations of
3 mm marker lengths B and 6 mm spacing distances A to a structure. It can be
appreciated that although a 3 mm length B and a 6 mm spacing distance A has been used
for this example, other marker lengths and spacing distances can also be used 1n
accordance with the present mnvention.

In use as a preferred embodiment of the invention, if spacing distance A were 15
mm and length B were 5 mm, the length of an anatomical or artificial structure could be
measured within the body and be estimated within 5 mm. A structure of 5 mm or less
will not be longer than the 5 mm Iength marker, which under fluoroscopy will appear as a
bright mark. A structure 15 mm long will appear when compared to 15 mm spacing
distance A, as substantially equivalent in length. It can be appreciated that the space will
appear dark under fluoroscopy if a series of 15 mm spacing distances A, are created

between a series of 5 mm marker lengths B, additional length measurements can then be
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made. The length of a structure greater than 15 mm long, but less than 20 mm long, for
example, may be estimated by comparing the structure length to the 5 mm Ilength B and
an adjacent 15 mm spacing distance A. The length of a structure greater than 20 mm, but
less than 25 mm long can be estimated by a comparison to the length B or two 5 mm
markers and the 15 mm spacing distance A therebetween. It can be appreciated that
although a 5 mm length B and a 15 mm spacing distance A has been used for the
preferred embodiment, other marker lengths and spacing distances can also be used in
accordance with the present invention.

As shown 1n Figure 1, guide wire 10 includes three spacings A, three markers 24
and a distal member 26. The third marker 24 1s disposed along the core wire. In a
preferred embodiment, the third marker 24 has a third length that may be equal to the first
and second markers 24. The third marker 24 may be spaced from the first member by a
second spacing distance, D. The second spacing distance D, may be a positive multiple
of the marker length B. It can be appreciated that second spacing distance D may have
other spatial relations to the marker length B and spacing distance A. Further, it can be
appreciated that fewer or more markers 24 and spacings A can be used in accordance
with the present invention.

In a preferred embodiment, spacing distance D is a positive multiple X of marker
length B. For example, spacing distance D could be 35 mm where length B is 5 mm, and
wherein the positive multiple X 1s seven. In yet another embodiment, spacing distance D
could be 12 mm where length B 1s 3 mm, wherein the positive multiple X is four. It can
be appreciated that numerous spacings D can be selected as positive multiples of length

B. It again should be understood that although in a preferred embodiment, each spacing
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distance D 1s a positive multiple marker length B as shown, for example, Figure 1, this
arrangement need not be made 1n accordance with every embodiment of the present
invention.

The foregoing description of the invention has been presented for purposes of
1llustration and description, and 1s not intended to be exhaustive or to limit the invention
to the precise form disclosed. The description was selected to explain the principles of
the 1vention in various embodiments and various modifications as are suited to the
particular use contemplated. It 1s intended that the scope of the invention not be limited

by the specification, but defined by the claims set forth below:
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What 1s claimed 1s:

1. A guidewire, comprising:

an elongate core wire; and

a first and a second substantially radiopaque members disposed along the core
wire, the first radiopaque member having a first length, and the second member having a
second length, and the first and second members being longitudinally spaced along the
core wire at a first spacing distance which 1s a positive multiple X of the first length,

wherein X 1s not more than three.

2. The guidewire in accordance with claim 1, wherein the first spacing

distance 1s a positive multiple X of the second length, wherein X 1s not more than three.

3. The guidewire 1n accordance with claim 2, wherein the first length is equal

to the second length.

4. The guidewire 1n accordance with claim 1, wherein the first member

mcludes a coil.

5. The guidewire 1n accordance with claim 4, wherein the coil is attached to

the core wire by a solder joint.

6. The gumidewire in accordance with claim 4, wherein the coil includes

platinum.



CA 02423438 2003-03-24
WO 02/28468 | PCT/US01/31237

7. The guidewire in accordance with claim 1, wherein the second member

includes a coil.

8. The guidewire 1n accordance with claim 7, wherein the coil 1s attached to

the core wire by a solder joint.

9. The gwidewire 1 accordance with claim 7, wherein the coil includes

platinum.

10.  The guidewire in accordance with claim 1, further comprising a third
substantially radiopaque member disposed along the core wire, the third member having
a third length, the third member being spaced from the first member by a second spacing

distance.

11.  The guidewire in accordance with claim 10, wherein the second spacing

distance 1s a positive multiple X of the first length.

12.  The gmdewire in accordance with claim 11, wherein the third length is

equal to the first length.

13. The guidewire in accordance with claim 10, wherein the third member

includes a coil.

10
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14.  The guidewire in accordance with claim 13, wherein the coil 1s attached to

the core wire by a solder joint.

15.  The guide wire in accordance with claim 13, wherein the coil includes
platinum.
16. The gmde wire 1n accordance with claim 10, wheremn a coil extends

around a portion of the core wire including the first, second and third radiopaque

members.

17. A guidewire, comprising:

an elongate core wire; and

a first, a second and a third substantially radiopaque members disposed along the
core wire, the first radiopaque member having a first length, the second member having a
second length and the third member having a third length, the first, second and third
members being longitudinally spaced along the core wire at a first spacing distance which

is a positive multiple X of the first length, wherein X 1s not more than three.

18.  The guidewire m accordance with claim 17, wherein the first spacing

distance is a positive multiple X of the second length, wherein X 1s not more than three.

11
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19. The guidewire i accordance with claim 18, wherein the first length,

second length and third length are equal.

20.  The gwmdewire i accordance with claim 17, wherein the first spacing

distance is a positive multiple X of the third length, wherein X is not more than three.

21.  The gwmdewire in accordance with claim 20, wherein the first length,

second length and third length are equal.

22. A guidewire, comprising:

an elongate core wire; and

a distal, a first and a second substantially radiopaque members disposed along the
core wire, the distal member having a distal length, the first radiopaque member having a
first length and the second member having a second length, the distal, first and second
members being longitudinally spaced along the core wire at a first spacing distance which

1s a positive multiple X of the first length, wherein X 1s not more than three.

23.  The gwidewire 1n accordance with claim 22, wherein the first spacing

distance is a positive multiple X of the second length, wherein X is not more than three.

24.  The gmdewire in accordance with claim 23, wherein the first length is

equal to the second length.

12
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25.  The guidewire in accordance with claim 22, wherein the first member

includes a coil.

26.  The guidewire in accordance with claim 25, wherein the coil 1s attached to

v

the core wire by a solder jomnt.

27.  The guidewire in accordance with claim 25, wherein the coil includes
platinum.
28.  The guidewire in accordance with claim 22, wherein the second member

includes a coil.

29. The guidewire 1n accordance with claim 28, wherein the coil is attached to

the core wire by a solder joint.

30.  The gwmdewire in accordance with claim 28, wherein the coil includes
platinum.
31. The guidewire 1n accordance with claim 22, wherein the distal length is

equal to the sum of the first spacing and the first length.

32.  The guidewire in accordance with claim 22, wherein the distal length is

equal to the sum of the first spacing and the second length.

13
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33.  The guidewire in accordance with claim 22, wherein the distal length is
equal to the sum of the first spacing and the first length, and the distal length is equal to

the sum of the first spacing and the second length.

34.  The guidewire 1n accordance with claim 22, wherein the distal member

includes a coil.

35.  The guidewire in accordance with claim 34, wherein the coil 1s attached to

the core wire by a solder joint.

36. The guidewire in accordance with claim 34, wherein the coil includes

platinum.

37. A method of marking the position of an intravascular feature, the method
comprising:

providing a guidewire having a distal, a first and a second substantially
radiopaque members disposed along a core wire, the distal member having a distal
length, the first radiopaque member having a first length and the second member having a
second length;

inserting the guidewire into the vasculature;

14
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positioning the guidewire such that the distal, first and second members are
longitudinally spaced along the core wire at a first spacing distance which 1s a positive
multiple X of the first length, wherein X is not more than three; and

maintaining the position of the guidewire such that the length of anatomic or

artificial structures may be ascertained.

15
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