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APPARATUS FOR GUIDING A CATHETER

Related Application

[0001] This application claims priority from U.S. Provisional Application No.
61/810,500, filed 10 April 2013, and from U.S. Provisional Application No.
61/974,539, filed 3 April 2014, the subject matter of both of which is incorporated
herein by reference in its entirety and is also provided in the Appendix, which forms
an integral part of this disclosure.

Technical Field

[0002] This invention relates to apparatuses and methods for guiding and/or
directing a catheter or other sheath having a lumen into a desired position within a
patient’s body.

Background

[0003] Because of tortuous anatomy and, often, small work areas, it may be
difficult for a surgeon to place a wire or catheter “around a corner” or otherwise
provide a cross over feature which allows access to a body lumen other than the
body lumen through which the wire, catheter, or other sheath having a lumen was
inserted into the patient’s body.

Summary
[0004] In an embodiment, a method for guiding a catheter within a patient’s

body is described. A distal end of a first wire is inserted into a first body lumen. The
distal end of the first wire is advanced through the first body lumen toward an
intersection of the first body lumen with second and third body lumens. The distal
end of the first wire is directed into the second body lumen. A distal end of the
catheter is inserted into the first body lumen. The first wire is associated with the
catheter. The distal end of the catheter, guided by the associated first wire, is
advanced through the first body lumen toward an intersection of the first body lumen
with second and third body lumens. A distal end of a second wire is inserted into a
lumen of the catheter. The distal end of the second wire is advanced through the
catheter toward the intersection of the first body lumen with the second and third



WO 2014/169097 PCT/US2014/033612

body lumens. With the catheter, the distal end of the second wire is directed into the
third body lumen.

[0005] In an embodiment, an apparatus for guiding a catheter within a
patient’s body is provided. A first wire has longitudinally spaced distal and proximal
first wire ends separated by a first wire body. A catheter has longitudinally spaced
distal and proximal catheter ends separated by a catheter body having a catheter
lumen extending longitudinally therethrough between the distal and proximal catheter
ends. The catheter has a catheter aperture extending substantially laterally through
the catheter body at a location proximally adjacent to the distal catheter end. A
second wire has longitudinally spaced distal and proximal second wire ends
separated by a second wire body. The catheter lumen selectively accepts at least a
portion of the first and second wires therethrough. The catheter aperture selectively
accepts at least a portion of the first wire body therethrough to place the distal first
wire end outside the catheter lumen concurrently with at least a portion of the second
wire body extending from the distal catheter end to place the distal second wire end
outside the catheter lumen.

Brief Description of the Drawings

[0006] For a better understanding of the invention, reference may be made to
the accompanying drawings, in which:

[0007] Fig. 1 is a schematic side view of one embodiment in an example use
environment;

[0008] Fig. 2 is a schematic side view of the embodiment of Fig. 1 in another
example use environment;

[0009] Fig. 3 is a schematic side view of the embodiment of Fig. 1 in another
example use environment;

[0010] Fig. 4 is a schematic side view of the embodiment of Fig. 1 in another
example use environment;

[0011] Figs. 5-14 schematically illustrate an example sequence of use of the
embodiment of Fig. 1;

[0012] Fig. 15 is a flowchart of an example sequence of use of the
embodiment of Fig. 1;

[0013] Fig. 16 is a schematic side view of the embodiment of Fig. 1 including

an alternative configuration of a component;
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[0014] Fig. 17 is a schematic side view of the embodiment of Fig. 1 including
an alternative configuration of a component;

[0015] Fig. 18 is a schematic side view of the embodiment of Fig. 1 including
an alternative configuration of a component;

[0016] and

[0017] Fig. 19 is a schematic side view of the embodiment of Fig. 1 including

the alternative configuration of Fig. 18.

Description of Embodiments

[0018] Fig. 1 depicts an apparatus 100 for guiding a cross over sheath, such
as catheter 102, within a patient’s body. The portion of the patient’s body shown as
an example use environment in Fig. 1 includes an left common iliac artery (first body
lumen 104), an abdominal aorta (second body lumen 106), and a right common iliac
artery (third body lumen 108). The first, second, and third body lumens 104, 106,
108 meet at a lumen intersection 110. The catheter 102 and other structures of the
apparatus 100 can be guided or controlled for any desired reason, and into any
desired placement, for a particular application of the present invention.

[0019] For example, Fig. 2 depicts an aortic arch use environment for the
apparatus 100. As another example, Fig. 3 depicts a renal artery use environment
for the apparatus 100 (shown in part in this Figure). As another example, Fig. 4
depicts a valvular use environment, wherein the third body lumen 108 is an ambient
portion of the patient’s body outside the first and second body lumens 104 and 106.
Also shown in Fig. 4, one or both (here, the second body lumen 106) of the second
and third body lumens 106 and 108 may be an extension of the first body lumen 104.
In other words, there is not necessarily a anatomical separation between the first
body lumen 104 and at least a chosen one of the second or third body lumens 106 or
108, but the second and/or third body lumens 106 and 108 may instead be
defined/distinguished by one of ordinary skill in the art based upon the physical
arrangement of the situation and the functions performed rather than by a strict
structural separation.

[0020] The apparatus 100 may include a first wire 112 having longitudinally
spaced distal and proximal first wire ends 114 and 116 separated by a first wire body
118. The apparatus 100 may also include a second wire 120 having longitudinally
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spaced distal and proximal second wire ends 122 and 124 separated by a second
wire body 126.

[0021] The apparatus 100 may also include a catheter 102 having
longitudinally spaced distal and proximal catheter ends 130 and 132 separated by a
catheter body 134. The catheter body 134 has a catheter lumen 136 extending
longitudinally therethrough between the distal and proximal catheter ends 130 and
132. The catheter 102 may have a catheter aperture 138 extending substantially
laterally through the catheter body 134 at a location proximally adjacent to the distal
catheter end 130. The phrase “proximally adjacent to” is used herein to indicate that
the catheter aperture 138 does not intersect the distal catheter end 130 but is
longitudinally spaced slightly proximally from the distal catheter end 130. “Proximally
adjacent to” encompasses a spacing that is significantly closer to (e.g., a
supermajority of the way to) the distal catheter end 130 than to the proximal catheter
end 132. For certain example use environments discussed herein, at least a portion
of the catheter aperture 138 may be located, for example, within two inches or less
from the distal catheter end 130 of a catheter that is significantly longer than four
inches total.

[0022] As shown in Fig. 1, the catheter lumen136 may selectively accept at
least a portion of the first and second wires 112 and 120 therethrough. For example,
the catheter aperture 138 may selectively accept at least a portion of the first wire
body 118 therethrough to place the distal first wire end 114 outside the catheter
lumen 136, as shown, concurrently with at least a portion of the second wire body
126 extending from the distal catheter end 130 to place the distal second wire end
122 outside the catheter lumen 136. Optionally, the majority of the catheter body
134 may be located in the first body lumen 104 at the same time as the distal first
and second wire ends 114 and 122 are placed as shown in Fig. 1.

[0023] Placement of the apparatus 100 into the abdominal aortic position
shown in Fig. 1 will now be described with reference to Figs. 5-14 and the flowchart
of Fig. 15. In the below description, the first body lumen 104 is described as being a
left common iliac artery 104, the second body lumen 106 is described as being an
abdominal aorta 106, and the third body lumen 108 is described as being a right
common iliac artery 108. However, one of ordinary skill in the art could provide a
method and apparatus 100 suited for any other desired use environment, within a
patient’s body or in any other field of endeavour.

-4 -
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[0024] Infirst action block 1540 of Fig. 15, and as shown in Fig. 5, a first wire
112 is placed in the body through the left common iliac artery 104 and up into the
abdominal aorta 106. For example, placing the apparatus 100 into the position
shown in Fig. 5 could include inserting the distal first wire end 114 into the first body
lumen 104, advancing the distal first wire end 114 through the first body lumen 104
toward a lumen intersection 110 (e.g., bifurcation) of the first body lumen 104 with
the second and third body lumens 106 and 108, and directing the distal first wire end
112 into the second body lumen 106, as in second action block 1544 of Fig. 15.

[0025] Fig. 6 shows the first wire 112 placed as in Fig. 5. The apparatus 100
shown in Fig. 6 includes a dilator 646 having longitudinally spaced distal and
proximal dilator ends 648 and 650 separated by a dilator body 652 having a dilator
lumen 654 extending longitudinally therethrough between the distal and proximal
dilator ends 648 and 650. The dilator lumen 654 may selectively accept at least a
portion of the first wire body 118 therethrough, as shown in Fig. 6. The catheter
lumen 136, in turn, may selectively accept at least a portion of the dilator 646
therethrough. The optional dilator 646, when present, may be stiffer than the
catheter 102 to assist with directing the catheter 102 through the patient’s tortuous
vasculature or other body lumen structure(s).

[0026] The dilator 646 and catheter 102 are passed over first wire 112 and
into the position shown in Fig. 6, with the first wire 112 protruding from the distal
catheter end 130 and the distal dilator end 648. This is described in third action
block 1556 of Fig. 15. For example, a distal catheter end 130 could be inserted into
the first body lumen 104 before, during, and/or after association of the first wire 112
with the catheter 102. The distal catheter end 130, guided by the associated first
wire 112 and/or dilator 646, can then be advanced through the first body lumen 104
toward the lumen intersection 110 of the first body lumen 104 with the second and
third body lumens 106 and 108. The catheter 102 can be, for example, a braided
sheath catheter having an outer diameter of about 6 French and an inner diameter of
about 4 French.

[0027] As shown in Fig. 7, the first wire 112 and/or the dilator 646 may be at
least partially removed once the catheter 112 is in place in the first and second body
lumens 104 and 106 as desired. Stated otherwise, the first wire 112 and/or the
dilator 646 may be at least partially retracted from the patient’'s body while the
catheter 102 is maintained in the patient’s body.

-5-
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[0028] Fig. 8 depicts the catheter 102 having been steered into a bent or
angled configuration pointing toward the right common iliac artery 108. The actions
shown in Figs. 7-8 are described in fourth action block 1558 of the Fig. 15 flowchart.
For example, and as shown here, the distal catheter end 130 can be directed into the
second body lumen 106, and then the distal catheter end 130 can be redirected from
the second body lumen 106 to the third body lumen 108 with the catheter aperture
138, when present, opening on a side of the catheter body 134 which faces toward
the second body lumen 106. The catheter 102 may be steerable, may be
manipulated through the use of the first wire 112 and/or dilator 646, or may
otherwise be placed into the position shown in Fig. 8 as desired.

[0029] Once the catheter 112 is in the position of Fig. 8, the first wire 112, or
another (separately provided) wire (not shown), can be passed back into the catheter
102 and out from the catheter aperture 138 to brace or stabilize the catheter against
the aortic wall, as shown in Fig. 9 and described in fifth action block 1560 of the Fig.
15 flowchart. This “bracing” wire will described as first wire 112 hereafter, for clarity.
The term “bracing” is used herein, for example, to indicate that a wall of the second
body lumen 106 is contacted, and usually will be pushed against, with the distal first
wire end 114 to at least partially control a position of the catheter 102 within the
patient’s body.

[0030] A second wire 120 (a.k.a., a cross over wire) is then passed through
the first-wire-stabilized catheter 120 and inserted retrograde into the (contralateral)
right common iliac artery 108, as shown in Fig. 10 and described in sixth action block
1562 of the Fig. 15 flowchart. In other words, a distal second wire end 122 can be
inserted into the catheter lumen 136, the distal second wire end 122 is advanced
through the catheter 102 toward the lumen intersection 110 of the first body lumen
104 with the second and third body lumens 106 and 108, and then the distal second
wire end 122 is directed, with the catheter 102, into the third body lumen 108. Fig.
11 shows the second wire 120 more fully inserted retrograde into the third body
lumen 108 than was depicted in Fig. 10.

[0031] Ogptionally, the distal second wire end 122 exits the catheter 102
through the distal catheter end 130 as shown in the Figures. Alternatively, however,
the catheter 102 and first wire 112 can be manipulated otherwise (not shown) so that
the catheter aperture 138 “points” or opens toward the third body lumen 108. In
such case, the distal catheter end 130 can be directed into the second body lumen
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106, and the distal second wire end 122 can be directed out of the catheter lumen
136 through the catheter aperture 138 into the third body lumen 108. In such
alternative circumstances, the first wire 112 may optionally be extended from the
distal catheter end 130 into the second body lumen 106 to brace and help stabilize
the catheter 102.

[0032] Once the second wire 120 is in place as shown in Fig. 11 (however
such is achieved), the first wire 112 can be removed from the catheter 102, as
described in seventh action block 1562 of the Fig. 15 flowchart, leaving the
arrangement shown in Fig. 12. Optionally, the catheter 102 can also be at least
partially retraced from the first body lumen 104. The second wire 120 can then be
used directly to guide any desired structure, feature, or function through the lumen
intersection 110 and into the third body lumen 108.

[0033] However, if desired, the second wire 120 can also or instead be used
to assist with stabilizing the catheter 102 for placement of a wire or other structure
through the catheter and up from the lumen intersection 110 into the second body
lumen 106. For example, and as discussed in eighth action block 1566 of the Fig. 15
flowchart, the catheter 102 can be retracted through the lumen intersection 110 into
the position shown in Fig. 13. That is, the distal catheter end 130 can be retracted
into the first body lumen 104 with the distal second wire end 122 maintained in the
third body lumen 106.

[0034] The second wire 120 can then be used, merely by its passive presence
in the third body lumen 106 or by actively bracing against a wall of the third body
lumen 106, as shown in Fig. 14 and described in ninth action block 1568 of the Fig.
15 flowchart, to help control a position of the catheter 102 in the first body lumen
104. For example, and as shown in Fig. 14, a second catheter 1470 and/or third
wire 1472 (which may be the same wire previously referenced as the first wire 112)
may be passed up through the catheter lumen 136 and toward the abdominal aorta
106 and/or, eventually, the heart--in such case, the second wire 120 can assist with
appropriate positioning of the catheter 102 for passage of the second catheter 1470
and/or third wire 1472 therethrough. Stated differently, the second wire 120 can be
used to help stabilize the sheath/catheter 102 to aid in the insertion of a working
catheter 1470 and/or wire 1472 through the catheter 102 and toward the abdominal
aorta 106 and portions of the cardiovascular system beyond.
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[0035] Optionally, the second wire 120 can be used within the right common
iliac artery 108 and femoral artery (not shown) to guide a wire (not shown) and/or a
catheter (not shown) from a femoral cut-down up toward the abdominal aorta 106.
The femorally-inserted wire and/or catheter can be used to help guide and deliver a
stent, valve, graft, and/or any other desired surgical tool/prosthesis to the abdominal
aorta 106, the heart, or any point of the cardiovascular system therebetween.

[0036] In an effort to keep the catheter lumen 136 clear, the first wire 112
could include a thicker distal portion (of any desired size such as, but not limited to,
0.035"--shown extending out of the catheter aperture 138) which helps with
placement/guiding of the catheter 102 and a thinner, optionally stiffer proximal
portion (of any desired size such as, but not limited to, 0.014"--shown located in the
catheter lumen 136) to support the catheter 102 and provide an elongate “guidewire”
type function while avoiding obstruction of the catheter lumen 136. This
arrangement is shown in Fig. 16.

[0037] Inthe apparatus 100 shown in Fig. 16, the “transition” between the
thicker and thinner portions of the first wire 112 can occur at any desired point along
that wire. The transition can be gradual (tapered) or abrupt (stepwise). The
transition could be connected to the catheter 102 at/near the catheter aperture 138 in
any desired manner, or may be “free-floating” and permitted to move longitudinally
with respect to the catheter 102.

[0038] In another embodiment of the present invention, shown in Fig. 17, the
apparatus 100 could include an outer sleeve/cuff/collar 1174 (which could encircle
part or all of the outer circumference of the catheter 102). This cuff 1774 could be
used to attach first wire 112 to an outside of the catheter 102, again with the result of
keeping the catheter lumen 136 open for use with second wire 120 (omitted from Fig.
17) or for any other reason.

[0039] For medical/anatomical reasons, the embodiment shown in Fig. 17
may be particularly useful in coronary use environments. The cuff 1774 could be
placed into the depicted position of Fig. 17 before, during, and/or after insertion of
the catheter 102 into the patient’s body. Optionally, the cuff 1774 may slide with
relation to the outer catheter surface in a “monorail” type manner. The cuff 1774 is
shown as having a longitudinal extent (“cuff length”) greater than its diameter, but the
cuff 1774 length and diameter could have any desired relative dimensions, including
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a cuff length much smaller than the diameter to provide a “ring” type structure (very
short cuff length) to the cuff 1774.

[0040] Another aspect of the present invention is shown in Figs. 18-19 and
relates to the use of a stabilizer piece 1876 that is attached to the catheter 102 and
is selectively slidable along the first wire 112. This stabilizer piece 1876 can be
used, if needed, in a “monorail™-type manner to couple a first wire 112, placed
alongside the catheter 102, to the catheter 102 itself. The combined apparatus 100
of the stabilizer piece 1876, catheter 102, and first wire 112 can be used similarly to
the apparatus(es) 100 shown and described above.

[0041] While aspects of this disclosure have been particularly shown and
described with reference to the example embodiments above, it will be understood
by those of ordinary skill in the art that various additional embodiments may be
contemplated. For example, the specific methods described above for using the
apparatus 100 are merely illustrative; one of ordinary skill in the art could readily
determine any number of tools, sequences of steps, or other means/options for
placing the above-described apparatus, or components thereof, into positions
substantively similar to those shown and described herein. Any of the described
structures and components could be integrally formed as a single unitary or
monolithic piece or made up of separate sub-components, with either of these
formations involving any suitable stock or bespoke components and/or any suitable
material or combinations of materials; however, the chosen material(s) should be
biocompatible for many applications. Any component of the invention could be
provided with a user-perceptible marking to indicate a material, configuration, at least
one dimension, or the like pertaining to that component, the user-perceptible marking
aiding a user in selecting one component from an array of similar components for a
particular use environment. Though certain components described herein are shown
as having specific geometric shapes, all structures of this disclosure may have any
suitable shapes, sizes, configurations, relative relationships, cross-sectional areas,
or any other physical characteristics as desirable for a particular application. Any
structures or features described with reference to one embodiment or configuration
of the invention could be provided, singly or in combination with other structures or
features, to any other embodiment or configuration, as it would be impractical to
describe each of the embodiments and configurations discussed herein as having all
of the options discussed with respect to all of the other embodiments and

-9-
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configurations. A device or method incorporating any of these features should be
understood to fall under the scope of this disclosure as determined based upon the
claims below and any equivalents thereof.

[0042] Other aspects, objects, and advantages of the invention can be
obtained from a study of the drawings, the disclosure, and the appended claims.
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Cross Over Sheath

This invention relates to systems and methods for guiding and/or directing a
catheter or other sheath having a lumen into a desired position within a patient’s body.

As shown in Fig. 1, below, a device includes a first wire A extending from a
proximal end of the catheter and out through an aperture near, but not at, the distal end
of the catheter. Fig. 1 shows an aorta use environment. The first wire A is placed in
any suitable manner, the catheter is guided into position as shown through the use of
first wire A, and then a second wire B is directed through the catheter lumen and out the
distal end of the catheter. (Alternatively, the catheter could be placed first and then the
first wire A inserted into the proximal catheter end and out the aperture to help stabilize
and/or anchor the catheter for placement of the second wire B.) However the device is
used, the second wire B, once positioned as desired, can then be used to assist with

any suitable surgical task at, near, and/or distal to the distal end of the catheter.
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As shown in the aorta example of Fig. 1, the device can be used to “steer” the

second wire B around the “hairpin” turn, through use of the already-placed directing

catheter. This will assist the user with placing second wire B into the desired position in

a quicker and more efficient manner than is available with currently used placement

techniques. Second wire B can then be used in any desired manner to assist with any

desired surgical technique or task at the desired position.

Figs. 2-4 (below) depict other examples of possible use environments for the

device of Fig. 1. (Some of the labels have been omitted from the below figures for

clarity, but analogous structures to those in Fig. 1 should be considered to have similar

names/functions.)
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An aortic arch use environment is shown in Fig. 2:
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A renal artery use environment is shown in Fig. 3 (second wire B has been

omitted from this Figure):

First veire &

Fig. 3
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A valvular use environment is shown in Fig. 4. Note that first wire A is being
used to “brace” (i.e., exert compressive force) against the left side of the body lumen

wall to help push the catheter away from that area:

Catheter

Secondwire B

Firal wire &
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In an effort to keep the catheter lumen clear, the first wire A could include a
thicker distal portion (of any desired size such as, but not limited to, 0.035”) which helps
with placement/guiding of the catheter and a thinner, optionally stiffer proximal portion
(of any desired size such as, but not limited to, 0.014”) to support the catheter and
provide an elongate “guidewire” type function while avoiding obstruction of the catheter

lumen. This arrangement is shown in Fig. 5, below:
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In the device shown in Fig. 5, the “transition” between the thicker and thinner
portions of the first wire A can occur at any desired point along that wire. The transition
can be gradual (tapered) or abrupt (stepwise). The transition could be connected to the
catheter at/near the aperture/opening in any desired manner.

In another embodiment of the present invention, shown in Fig. 6 (below), the
device could include an outer sleeve/cuff/collar (which could encircle part or all of the
outer circumference of the catheter). This outer sleeve could be used to attach first wire
A to an outside of the catheter, again with the result of keeping the catheter lumen open

for use with second wire B (omitted from Fig. 6) or for any other reason.
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For medical/anatomical reasons, the embodiment shown in Fig. 6 may be
particularly useful in coronary use environments. The outer sleeve could be placed into
the depicted position of Fig. 6 before, during, and/or after insertion of the catheter into
the patient’s body. Optionally, the outer sleeve may slide with relation to the outer
catheter surface in a “monorail” type manner. The outer sleeve is shown as having a
longitudinal extent (“cuff length”) greater than its diameter but the cuff length and
diameter could have any desired relative dimensions, including a cuff length much
smaller than the diameter to provide a “ring” type structure (very short cuff length) to the
outer sleeve.

Another aspect of the present invention is shown in Fig. 7 and relates to the use
of a stabilizer piece that is attached to the catheter and is slidable along the first wire A.
This stabilizer piece can be used, if needed, in a “monorail”-type manner to couple a
first wire A, placed alongside the catheter, to the catheter itself. The combined device
of the stabilizer piece, catheter, and first wire A can be used similarly to the devices

shown and described above.
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While aspects of the present invention have been particularly shown and
described with reference to the preferred embodiments above, it will be understood by
those of ordinary skill in the art that various additional embodiments may be
contemplated without departing from the spirit and scope of the present invention. For
example, the specific methods described above for using the described system are
merely illustrative; one of ordinary skill in the art could readily determine any number of
tools, sequences of steps, or other means/options for virtually or actually placing the
above described apparatus, or components thereof, into positions substantially similar
to those shown and described herein. Any of the described structures and components
could be integrally formed as a single piece or made up of separate sub-components,
with either of these formations involving any suitable stock or bespoke components
and/or any suitable material or combinations of materials; however, the chosen
material(s) should be biocompatible for most applications of the present invention.
Though certain components described herein are shown as having specific geometric
shapes, all structures of the present invention may have any suitable shapes, sizes,
configurations, relative relationships, cross-sectional areas, or any other physical
characteristics as desirable for a particular application of the present invention. Any
structures or features described with reference to one embodiment or configuration of
the present invention could be provided, singly or in combination with other structures or
features, to any other embodiment or configuration, as it would be impractical to
describe each of the embodiments and configurations discussed herein as having all of

the options discussed with respect to all of the other embodiments and configurations.
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A device or method incorporating any of these features should be understood to fall

under the scope of the present invention.
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This application claims priority from U.S. Provisional Application No. 61/810,500, filed
April 10, 2013, the subject matter of which is incorporated herein by reference in its
entirety.

The improvements are based upon the Fig. 1 aorta embodiment of that April 2013 filing.
Fig. 1 is shown below:

First wire &

Bistal

catheter

end Aperiuyre

Second wite B

Catheter

rs—— oy imyal

- . catheter
Wy,
I

end

Fig. 1

As depicted in Fig. 1, a first wire A is fed up through the left common iliac artery and into
the aorta, and a directing catheter is then guided up to the bifurcation along the first wire
A. The directing catheter is guided into position as shown through the use of first wire
A, and then a second wire B is directed through the catheter lumen and out the distal
end of the catheter. (Alternatively, the catheter could be placed first and then the first
wire A inserted into the proximal catheter end and out the aperture to help stabilize
and/or anchor the catheter for placement of the second wire B.)
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The improvement uses a similar method to that described above. A first wire A is
placed in the body through the left common iliac artery (as in Fig. 2, below) and up into
the abdominal aorta.

LTy Firstidire A

§
! % ~

y

L

Fig. 2
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Fig. 3 shows the first wire A as placed in Fig. 2. A dilator and sheath (a.k.a., catheter)
are passed over first wire A and into the position shown in Fig. 3, with the first wire A
protruding from the tip of the catheter. The catheter can be, for example, a braided
sheath catheter having an outer diameter of about 6 French and an inner diameter of
about 4 French.

First Wire A

- Dilator

Aperture

Sheath

Fig. 3
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As shown in Fig. 4, first wire A and the dilator are removed once the catheter is in place
as desired, and the catheter is steered into a bent or angled configuration pointing
toward the right common iliac artery.

\3

3
3
i
3
]

Sheath/Catheter

Fig. 4
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Once the catheter is in the position of Fig. 4, the first wire A, or another (separately
provided) wire, can be passed back into the catheter and out from the aperture to brace

or stabilize the catheter against the aortic wall, as shown in Fig. 5. This “bracing” wire
will be labeled as first wire A hereafter, for clarity.
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Fig. 5
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A second wire B (a.k.a., a cross over wire) is then passed through the stabilized
catheter and inserted retrograde into the (contralateral) right common iliac artery, as in

{ ,,,,, Fn,st Wi{e A
|

Fig. 6, below.
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Once the second wire B is in place, the first wire A can be removed from the catheter,
leaving the arrangement shown in Fig. 7, below.
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From the configuration shown in Fig. 7, the sheath can be pulled back to the bifurcation,

as shown in Fig. 8, below.
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Finally, the second wire B can be used to help stabilize the sheath/catheter to aid in the
insertion of a working catheter and/or wire through the sheath and toward the abdominal

aorta and portions of the cardiovascular system beyond.
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Optionally, the second wire B can be used within the right common iliac artery and
femoral artery (not shown) to guide a third wire C (not shown) and/or a second catheter
(not shown) from a femoral cut-down up toward the abdominal aorta. The third wire C
and/or second catheter can be used to help guide and deliver a stent, valve, graft,
and/or any other desired surgical tool/prosthesis to the abdominal aorta, the heart, or

any point of the cardiovascular system therebetween.
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The first wire A, second wire B, third wire C, catheter, second catheter, and/or any other
surgical tools, devices, prostheses, or any other structures, whether or not shown in the
Figures, can be used as desired within the cardiovascular system in accordance with at
least a portion of the method shown in the flowchart below.

Direct first wire A through bifurcation and into abdominal aorta

Pass dilator and catheter over first wire A

Return first wire A (or another wire) to catheter, extend first wire A out through aperture
to brace against aortic wall

Insert second wire B through catheter and retrograde down right common iliac artery

ifurcation, leaving secona wire

Use second wire B to brace catheter, guide a third wire C and/or a second catheter up
through the catheter lumen and toward the abdominal aorta and/or heart
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Having described the invention, | claim:

1. A method for guiding a catheter within a patient’s body, the method
comprising:
inserting a distal end of a first wire into a first body lumen;
advancing the distal end of the first wire through the first body lumen
toward an intersection of the first body lumen with second and third
body lumens;
directing the distal end of the first wire into the second body lumen;
inserting a distal end of the catheter into the first body lumen;
associating the first wire with the catheter;
advancing the distal end of the catheter, guided by the associated first
wire, through the first body lumen toward an intersection of the first body
lumen with second and third body lumens;
inserting a distal end of a second wire into a lumen of the catheter;
advancing the distal end of the second wire through the catheter toward
the intersection of the first body lumen with the second and third body
lumens; and
directing, with the catheter, the distal end of the second wire into the
third body lumen.

2. The method of claim 1, including retracting the first wire from the

patient’s body while maintaining the catheter in the patient’s body.

3. The method of claim 1, wherein directing, with the catheter, the distal
end of the second wire into the third body lumen includes:

providing an aperture substantially laterally through a sidewall of the
catheter proximally adjacent to the distal end of the catheter;

directing the distal end of the catheter into the second body lumen; and

directing the distal end of the second wire out of the lumen of the catheter

through the aperture into the third body lumen.

-11 -
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4. The method of claim 3, including contacting a wall of the second body
lumen with the distal end of the first wire to at least partially control a position of

the catheter within the patient’s body.

5. The method of claim 3, wherein directing the distal end of the catheter
into the third body lumen includes:
directing the distal end of the catheter into the second body lumen;
redirecting the distal end of the catheter from the second body lumen to
the third body lumen with the aperture opening toward the second body lumen.

6. The method of claim 1 wherein directing, with the catheter, the distal
end of the second wire into the third body lumen includes:
directing the distal end of the catheter into the third body lumen; and
directing the distal end of the second wire out of the lumen of the

catheter through the distal end of the catheter and into the third body lumen.

7. The method of claim 6, including contacting a wall of the second body
lumen with the distal end of the first wire to at least partially control a position of

the catheter within the patient’s body.

8. The method of claim 6, including retracting the distal end of the
catheter into the first body lumen with the distal end of the second wire

maintained in the third body lumen.

9. The method of claim 1, wherein at least a chosen one of the second
and third body lumens is an extension of the first body lumen.

10. The method of claim 1, wherein advancing the distal end of the
catheter, guided by the associated first wire, through the first body lumen toward
an intersection of the first body lumen with second and third body lumens
includes:

placing a dilator inside a lumen of the catheter;

associating the first wire with the dilator;
advancing a distal end of the dilator, guided by the associated first wire,

-12-
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through the first body lumen toward an intersection of the first body lumen with
second and third body lumens; and

removing the dilator from the lumen of the catheter.

11. An apparatus for guiding a catheter within a patient’s body, the
apparatus comprising:

a first wire having longitudinally spaced distal and proximal first wire
ends separated by a first wire body;

a catheter having longitudinally spaced distal and proximal catheter
ends separated by a catheter body having a catheter lumen extending
longitudinally therethrough between the distal and proximal catheter ends, the
catheter having a catheter aperture extending substantially laterally through the
catheter body at a location proximally adjacent to the distal catheter end;

a second wire having longitudinally spaced distal and proximal second
wire ends separated by a second wire body;

the catheter lumen selectively accepting at least a portion of the first
and second wires therethrough; and
the catheter aperture selectively accepting at least a portion of the first wire body
therethrough to place the distal first wire end outside the catheter lumen
concurrently with at least a portion of the second wire body extending from the
distal catheter end to place the distal second wire end outside the catheter

lumen.

12. The apparatus of claim 11, including a dilator having longitudinally
spaced distal and proximal dilator ends separated by a dilator body having a
dilator lumen extending longitudinally therethrough between the distal and
proximal dilator ends, the dilator lumen selectively accepting at least a portion of
the first wire body therethrough, the catheter lumen selectively accepting at least
a portion of the dilator therethrough.

13. The apparatus of claim 11, wherein a majority of the catheter body is
located within a first body lumen, the first body lumen intersecting at a lumen
intersection with second and third body lumens, concurrently with the first wire
body extending through the catheter aperture to place the distal first wire end into

-13 -
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the second body lumen and concurrently with at least a portion of the second
wire body extending from the distal catheter end to place the distal second wire
end into the third body lumen.

14. The apparatus of claim 13, wherein at least a chosen one of the
second and third body lumens is an extension of the first body lumen.

15. The apparatus of claim 13, wherein the distal first wire end exerts force

against a wall of the second body lumen to control a position of at least a portion
of the catheter body within the first body lumen.

-14 -
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