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An intraluminal catheter With an elongated tubular shaft 
With proximal, intermediate, and distal shaft sections for 
positioning a therapeutic or diagnostic device Within a 
patient’s body region such as a heart chamber. The inter 
mediate shaft section has greater ?exibility than the proxi 73 As' :El'S'lThl' ( ) slgnee c lpse urglca ec no ogles mal or distal shaft sections, and is preferably of suf?cient 

(21) APPL No. 09/854,046 ?exibility to easily assume the curvature of the patient’s 
aortic arch, and reduce the force of contact betWeen the 

(22) Filed; May 11, 2001 catheter distal end and tissue de?ning the patient’s body 
region to thereby reduce restriction on the rotation of the 

Related US, Application Data catheter. The ?exible intermediate shaft section is preferably 
of a length to occupy a signi?cant portion of the aortic arch, 

(63) Continuation of application No. 09/546,724, ?led on and the catheter overall length is preferably suf?cient to have 
Apr. 11, 2000, noW abandoned, Which is a continua- a catheter proximal extremity extending out of the patient 
tion of application No. 09/123,880, ?led on Jul. 28, and a distal extremity extending at least into an aortic 
1998, noW patented, Which is a continuation of appli- passageway adjacent the patient’s left ventricle. 
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CATHETER WITH FLEXIBLE INTERMEDIATE 
SECTION 

BACKGROUND OF THE INVENTION 

[0001] This invention is directed to an elongated catheter 
adapted to facilitate delivery of a therapeutic or diagnostic 
device into a body cavity such as the left ventricle of a 
patient’s heart, and particularly for the treatment of myo 
cardial tissue experiencing ischemic conditions by revascu 
lariZation of such tissue. 

[0002] Myocardial revasculariZation typically involves 
formation of one or more channels in a patient’s heart Wall 
de?ning the heart chamber to treat a patient’s ischemic 
myocardial tissue therein. The ?rst trials of the revascular 
iZation process Was made by Mirhoseini et al. See for 
example the discussions in Lasers in General Surgery (Wil 
liams & Wilkins; 1989), pp 216-223. Another early disclo 
sure of this procedure is found in Us. Pat. No. 4,658,817 
(Hardy). Both of these references describe revasculariZation 
procedures Which require the chest Wall to be opened and 
Which include formation of the revasculariZation channels 
through the epicardium, myocardium and endocardium, ie 
the entire heart Wall. 

[0003] Copending application Ser. No. 08/368,409, ?led 
on Dec. 30, 1994, Which is incorporated herein in its entirety, 
describes an intravascular system for percutaneous trans 
myocardial revasculariZation (PTMR) Which is introduced 
into a peripheral artery and advanced through the patient’s 
arterial system into the left ventricle of the patient’s heart. 
The revasculariZation channels are formed through the 
endocardium and into the myocardium from Within the left 
ventricle. This procedure eliminates the need of the prior 
intraoperative procedures Which require opening the chest 
cavity and penetrating the entire heart Wall to form a channel 
through the endocardium into the myocardium. 

[0004] While the percutaneous method and system for 
introducing the revasculariZation device developed by Aita 
et al. Was a substantial advance, one of the dif?culties in 
forming revasculariZation channels from Within a patient’s 
left ventricle by means of a percutaneously introduced 
revasculariZation system Was to accurately direct the distal 
tip of the channel forming device to a desired region of the 
patient’s endocardium and to maintain the placement of the 
distal end of the channel forming device against a desired 
region of the ventricular Wall at a proper angle While the 
heart Was beating. Copending application, Ser. No 08/646, 
856 ?led May 8, 1996, Which is incorporated herein in its 
entirety, describes an intravascular system using one or more 
delivery catheters Which may have a preshaped or shapeable 
distal extremities to facilitate directing a therapeutic or 
diagnostic device slidably disposed Within the catheter 
lumen toWard the region of the endocardium Where the 
procedure is to be performed. 

[0005] What has been needed is a guiding or delivery 
catheter With the maneuverability desired for advancing 
through the patient’s vasculature yet having suf?cient 
strength and rigidity to support a channel forming device 
Within the patient’s heart chamber. The present invention 
satis?es these and other needs. 

SUMMARY OF THE INVENTION 

[0006] The present invention is directed to intraluminal 
catheters Which aid in positioning a therapeutic or diagnostic 
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device Within a patient’s body region such as a heart 
chamber. The intraluminal catheter of the invention gener 
ally has an elongated tubular shaft With proximal, interme 
diate, and distal shaft sections. The intermediate shaft sec 
tion has greater ?exibility than the proximal or distal shaft 
sections. The distal shaft section may have equal or greater 
?exibility than the proximal shaft section. 

[0007] The relative ?exibility or the inverse stiffness of the 
various shaft sections may be achieved With conventional 
techniques used in catheter design, including selection of 
materials and Wall thickness, and the use of reinforcing 
means such as strands, coils and the like. For example, a thin 
Walled intermediate shaft section Would have high ?exibility 
relative to thicker Walled proximal or distal shaft sections 
made from the same or similar materials. Alternatively, the 
material used in the intermediate shaft section may be 
inherently more ?exible than a different material used in the 
proximal or distal shaft sections. LikeWise, the catheter shaft 
sections may be formed of the same material With the distal 
and proximal sections provided With reinforcing stands or 
coils. 

[0008] In accordance With one aspect of the invention, the 
intraluminal catheter is a delivery catheter for directing an 
elongated intraluminal device to a desired region Within the 
patient’s body such as the patient’s heart chamber. The 
catheter shaft has proximal and distal ends, and a lumen 
extending to and in ?uid communication With a port in the 
distal end of the catheter. The port and inner lumen are 
con?gured to slidably receive an elongated therapeutic or 
diagnostic device. A typical delivery catheter device of the 
invention is particularly suitable for delivery of an elongated 
device for forming a channel into the Wall de?ning the heart 
chamber or a device for performing other ablation treat 
ments and diagnosis. 

[0009] For the percutaneous delivery of therapeutic or 
diagnostic devices into a patient’s left ventricle the delivery 
catheter is of a length suf?cient to have a proximal extremity 
extending out of the patient and a distal extremity extending 
into the patient’s left ventricle. The overall length of the 
catheter is preferably about 100 cm to about 120 cm, and 
typically about 105 cm. The length of the intermediate 
section is about 5 to about 50 cm, and preferably about 20 
cm to about 30 cm, so that it extends through at least a 
substantial portion of a human patient’s aortic arch. The 
length of the distal section is about 2 to about 10 cm, and 
preferably about 4 cm to about 8 cm to ensure that the distal 
end of the catheter shaft extends into the left ventricle of the 
patient’s heart. Therefore, the intermediate shaft section is a 
length at least about 2 to about 8, and preferably about 4 
times the length of the distal shaft section. 

[0010] In a presently preferred embodiment, the distal 
shaft section is relatively short When compared to the 
intermediate shaft section. Additionally, the proximal shaft 
section is relatively long compared to the intermediate and 
distal shaft sections. When the distal end of the catheter has 
been advanced through a patient’s aortic passageWay and 
into the left ventricle or slightly doWnstream thereof, the 
more ?exible intermediate shaft section occupies aortic arch, 
or at least a signi?cant portion thereof, slightly doWnstream 
of the aortic valve. The relatively stiff proximal shaft section 
extends from the proximal extremity of the delivery catheter 
outside the patient to a point Within the descending aorta 
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downstream of the aortic arch. The distal shaft section 
extends from the ?exible intermediate shaft section to the 
distal end of the delivery catheter Within the left ventricle. 

[0011] The catheter of the invention is particularly suitable 
for delivery of therapeutic or diagnostic devices such as 
laser based optical ?ber systems for forming channels Within 
the Wall of the patient’s heart, i.e. PTMR. The optical ?ber 
system Which is adapted to emit laser energy from its distal 
end, is slidably disposed Within the lumen of the delivery 
catheter and is of a length suf?cient to extend out the port in 
the distal end of the catheter to engage tissue of the endocar 
dium While forming the channel or performing other types of 
procedures. The distal end of the catheter is preferably 
shaped so that When positioned Within the patient’s heart 
chamber, it provides the desired orientation for the delivered 
therapeutic or diagnostic device toWard the region of the 
endocardium Where the procedure is to be performed. 

[0012] The delivery catheter of the invention may be 
advanced through a previously introduced guiding catheter 
Which has a lumen in ?uid communication With a port in the 
distal end of the catheter. In accordance With one aspect of 
the invention, the guiding catheter of the invention itself has 
a ?exible intermediate shaft section betWeen less ?exible 
proximal and distal shaft sections, in the same or similar 
manner as the delivery catheter. The discussion above relat 
ing to the relative ?exibility and length of the proximal, 
intermediate, and distal sections on the delivery catheter 
applies equally Well for the corresponding sections on the 
guiding catheter of the invention. Whether the guiding 
catheter is advanced until its distal end is disposed Within the 
left ventricle or at least Within the ascending aortic passage 
Way doWnstream of the left ventricle, the ?exible shaft 
section is siZed and positioned on the catheter to occupy a 
signi?cant portion of the aortic arch. A nontraumatic distal 
tip may be provided on the guiding catheter in a conven 
tional manner. 

[0013] In one presently preferred method of practicing the 
invention, the delivery catheter is percutaneously introduced 
into a patient’s peripheral artery, such as the femoral artery, 
and advanced through the patient’s arterial system until the 
distal end is disposed Within the patient’s left ventricle or 
slightly doWnstream of the aortic valve in the ascending 
aorta. The delivery catheter may be advanced over a 
guideWire or Within a guiding catheter previously introduced 
Which has a distal extremity positioned Within the left 
ventricle or Within the ascending aorta slightly doWnstream 
of the aortic valve. When myocardial revasculariZation is to 
be performed, an intravascular device having a means to 
form channels in the patient’s heart Wall is advanced through 
the lumen of a properly positioned delivery catheter until the 
operative end of the device is positioned at a desired location 
Within the patients heart. The position of the delivery 
catheter and the intravascular device may be adjusted to 
precisely access a desired region of the endocardium. 

[0014] Providing a ?exible intermediate shaft section on a 
catheter betWeen the stiffer proximal and distal shaft sec 
tions of the catheter facilitates passage of the catheter 
through the aortic passageWay. Catheter designs Without this 
?exible section Will have dif?culty advancing through the 
aortic arch, and Will likely contact the aortic Wall. The result 
of the contact With the aortic Wall can be trauma to the Wall 
and frictional drag on the catheter hindering its maneuver 
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ability. Catheter designs With ?exibility in the distal region 
that is uniform or ever increasing toWards the distal tip fail 
to provide the torque control and kink resistance inherent in 
the design of the invention. Moreover, When contact With the 
heart Wall does result, catheters having a ?exible interme 
diate shaft section Will produce loWer point loads against the 
Wall than Would be produced by conventional catheters. 

[0015] The ?exible intermediate shaft section reduces the 
combined system stiffness of a delivery catheter Within a 
guiding catheter. This, along With a reduction in the pushing 
force produced from contact of the catheter distal end With 
the heart Wall, loWers the force against the heart Wall and the 
drag on rotation of the catheter. Unlike the catheter of the 
invention, conventional catheters in contact With a heart Wall 
produce a signi?cant pushing force against the heart Wall 
Which restricts the freedom of rotation of the catheter. These 
and other advantages of the invention Will becom more 
apparent from the folloWing detailed description of the 
invention and the accompanying exemplary draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0016] FIG. 1 is an elevational vieW, partially in section, 
of a delivery catheter Which embodies features of the inven 
tion With a revasculariZation device therein. 

[0017] FIG. 2 is an elevational vieW, partially in section, 
of a guiding catheter Which embodies features of the inven 
tion. 

[0018] FIG. 3 illustrates the positioning of the assembly 
of an embodiment of the invention Within the patient’s left 
ventricle and aortic arch With the distal extremity of the 
guiding catheter Within the ascending aortic passageWay and 
the distal extremity of the delivery catheter Within the left 
ventricle and a revasculariZation device positioned against a 
patient’s heart Wall. The ?exible intermediate section of the 
guiding catheter is shoWn disposed in the aortic arch. 

[0019] FIG. 4 illustrates the position of the assembly 
similar to that shoWn in FIG. 3 except that the guiding 
catheter extends Within the left ventricle and the distal 
extremity of the delivery catheter system is disposed more 
centrally Within the left ventricle. 

[0020] FIG. 5 illustrates the position of the assembly 
similar to that shoWn in FIG. 3 except that a guiding catheter 
is not present. The ?exible intermediate shaft section of the 
delivery catheter is shoWn disposed in the aortic arch. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0021] As shoWn in FIG. 1, the delivery catheter 10 of the 
invention generally includes an elongated shaft 11, a proxi 
mal shaft section 13, an intermediate shaft section 14, and a 
distal shaft section 15. The distal shaft section 15 has a distal 
end 16 With a port 17 in ?uid communication With a lumen 
18 extending through the catheter shaft 11. A therapeutic or 
diagnostic device 19, such as an ultrasonic, laser, or elec 
trode based device for tissue ablation or sensing, is slidably 
disposed Within the lumen 18 of the delivery catheter 10. In 
FIG. 1 the therapeutic device 19 illustrated is a revascular 
iZation device, such as described in copending application 
Ser. No. 08/584,957 (M. A. Javier, Jr. et al.) ?led on Jan. 11, 
1996, Which is incorporated herein by reference. 
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[0022] FIG. 2 illustrates a guiding catheter 20 embodying 
features of the invention Which generally includes an elon 
gated shaft 21, a proximal shaft section 23, art intermediate 
shaft section 24, and a distal shaft section 25. The distal shaft 
section 25 has a distal end 26 Which includes a nontraumatic 
distal tip 29. Aport 27 is provided on the distal tip 29, Which 
is in ?uid communication With a lumen 28 extending 
through the catheter shaft 21. The lumen 28 is con?gured to 
slidably receive the delivery catheter 10 and therapeutic or 
diagnostic device 19 therein. 

[0023] FIGS. 1 and 2 illustrate presently preferred 
embodiments of the delivery and guiding catheter in Which 
the distal shaft sections, 15 and 25 respectively, are bent at 
an angle, 4) and 4)‘ respectively. HoWever, the distal extremity 
of the delivery and guiding catheters of the invention may 
contain a variety of shapes conventional in catheter design. 

[0024] FIGS. 3 and 4 illustrate the placement of the 
catheter system of the invention Within the patient, With the 
delivery catheter 10 slidingly disposed Within the lumen 28 
of the guiding catheter 20 and the therapeutic device 19 
extending into the patient’s left ventricle 40. In FIG. 3, the 
guiding catheter 20 is shoWn Within the patient’s ascending 
aorta 41. The guiding catheter 20 is positioned so that the 
intermediate shaft section 24 occupies the aortic arch 42, and 
the guiding catheter distal end 26 is Within the ascending 
aorta 41 doWnstream of the left ventricle 40 and aortic valve 
43. FIG. 4 illustrates the guiding catheter 20 extending into 
the left ventricle 40. Although the guiding catheter 20 may 
be advanced into the left ventricle 40 as shoWn in FIG. 4, the 
intermediate shaft section 24 is siZed so that it still occupies 
a signi?cant portion of the aortic arch 42 (not shoWn). 

[0025] In FIG. 5, the delivery catheter 10 shoWn in FIG. 
3 is illustrated Without a guiding catheter 20, and is posi 
tioned so that the intermediate shaft section 14 occupies the 
aortic arch 42. 

[0026] FIGS. 3 and 5 illustrate presently preferred 
embodiments of the guiding catheter and delivery catheter, 
respectively, in Which the length of the distal shaft sections 
25 and 15 is relatively small compared to the length of the 
intermediate shaft sections 24 and 14 respectively. The 
overall length of the delivery catheter 10 is typically 5 cm to 
about 30 cm longer than the guiding catheter to ensure that 
the proximal end 13 and distal end 15 of the delivery 
catheter extend out the guiding catheter 20 proximal end 23 
and distal end 25 respectively, to control the direction and 
location of the distal end of the delivery catheter by manipu 
lation of the proximal end of the delivery catheter from 
outside of the patient’s body. 

[0027] The delivery catheter 10 and guiding catheter 20 
intermediate shaft sections 14 and 24 are constructed to be 
relatively ?exible compared to the proximal and distal shaft 
sections, to facilitate advancement of the catheters through 
the ascending aorta 41. The proximal and distal shaft sec 
tions have stiffnesses of about 2, preferably about 3 times 
that of the ?exible intermediate shaft section. A method of 
measuring the desired stiffness Which has been found suit 
able is a modi?cation of ASTM test D747. This modi?cation 
measures the load required to de?ect a cantilevered speci 
men 12.7 mm from the ?xed end a distance of 1 mm. For the 
intermediate shaft section of the delivery catheter, a suitable 
load is about 5 to about 30 gms, preferably about 10 to 20 
gms. For the proximal and distal stiff shaft sections, the 
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loads should range about 20 to 70 gm, preferably about 30 
to 50 gms. Guiding catheters are generally stiffer than the 
delivery catheters and the load ranges about 60 to about 200 
gms, preferably about 100 to 150 gms for the proximal and 
distal shaft sections, and about 30 to 100 gms preferably 
about 50 to 80 gms for the ?exible intermediate shaft 
sections. In a presently preferred embodiment, the load 
values of the proximal and distal shaft sections of a catheter 
are substantially similar. HoWever, it may be desirable to 
have a proximal shaft section With a higher load value, i;e., 
greater stiffness, than the distal shaft section. The various 
catheter shaft sections may be formed of conventional 
materials providing the desired ?exibility and strength char 
acteristics. For example, the delivery catheter 10 interme 
diate shaft section 14 may be a relatively ?exible material 
such as PEBAX 55D, and the proximal and distal shaft 
section may be a high strength, stiff material such as PEBAX 
72D or nylon, and is preferably PEBAX 72D. The Wall 
thickness of the intermediate shaft section may be about 
0.050 mm to about 0.20 mm less than the Wall thickness of 
the proximal and distal shaft sections to provide an inter 
mediate shaft section With the desired ?exibility relative to 
the other shaft sections. 

[0028] In a presently preferred method of the invention, 
the guiding catheter 20 is ?rst introduced into the patient’s 
arterial system and advanced through the system until the 
distal end 26 is disposed at the desired location either Within 
the ascending aorta 41 doWnstream of the left ventricle 40 or 
Within the left ventricle 40. When the guiding catheter 20 is 
in place, the intermediate shaft section 24 Will occupy a 
signi?cant portion of the aortic arch. The delivery catheter 
10 and therapeutic or diagnostic device 19 may then be 
advanced together or sequentially through the guiding cath 
eter 10 into the left ventricle 40, at Which point intermediate 
shaft section 14 occupies the aortic arch 42 as Well. The 
delivery catheter 10 may be rotated, or advanced and 
retracted to position the distal end at the desired region of the 
endocardium. The diagnostic or therapeutic device 19 may 
then be advanced out the port 17 in the distal end 16 of 
catheter to a point adjacent to the endocardium of the 
patient’s heart. After the procedure the device may be 
WithdraWn or repositioned Within the left ventricle 40. FIG. 
5 illustrates an alternative method of practicing the invention 
in Which the delivery catheter 10 has been advanced through 
the patient’s arterial system to the ascending aorta 41 
Without the aid of a guiding catheter, possibly using a 
guideWire (not shoWn). 
[0029] While the present invention is described herein in 
terms of certain preferred embodiments, those skilled in the 
art Will recogniZe that various modi?cations and improve 
ments may be made to the invention Without departing from 
the scope thereof. 

What is claimed is: 

1. An intraluminal catheter for positioning an intravascu 
lar device Within a patient’s body cavity, comprising: 

a) a tubular proximal shaft section; 

b) a tubular intermediate shaft section being distal to the 
proximal shaft section, having a ?exibility that is 
greater than that of the proximal shaft section; 
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c) a tubular distal shaft section being distal to the inter 
mediate shaft section, having a distal end, and having 
a ?exibility that is less than that of the intermediate 
shaft section; 

d) a port on the distal end of the distal shaft section; and 

e) a lumen extending to and in ?uid communication With 
the port in the distal end of the distal shaft section. 

2. The intraluminal catheter of claim 1 Wherein the 
catheter is a delivery catheter. 

3. The intraluminal catheter of claim 1 Wherein the 
catheter is a guiding catheter. 

4. The intraluminal catheter of claim 1 Wherein the 
intermediate shaft section has a length at least about 2 to 
about 8 times the length of the distal shaft section. 

5. The intraluminal catheter of claim 1 Wherein the 
intermediate shaft section has a length about 4 times the 
length of the distal shaft section. 

6. The intraluminal catheter of claim 1 Wherein the 
intermediate shaft section has a length of about 5 to about 50 
cm. 

7. The intraluminal catheter of claim 1 Wherein the 
intermediate shaft section has a length of about 20 to about 
30 cm. 

8. The intraluminal catheter of claim 1 Wherein the 
intermediate shaft section has a length suf?cient to occupy 
a signi?cant portion of an aortic arch of the patient. 

9. The intraluminal catheter of claim 1 Wherein the distal 
shaft section has a shape at the distal end con?gured to 
facilitate directing an intravascular device disposed Within 
the lumen of the catheter to a desired region Within the body 
cavity. 

10. The intraluminal catheter of claim 1 Wherein the distal 
shaft section includes a nontraumatic distal tip. 

11. The intraluminal catheter of claim 1 Wherein the 
catheter has a length suf?cient to have a proximal extremity 
extending out of the patient and a distal extremity extending 
at least into an ascending aortic passageWay adjacent a left 
ventricle of the patient. 

12. The intraluminal catheter of claim 1 Wherein the 
intermediate section has a ?exibility suf?cient to alloW the 
intermediate section to assume a curvature of an aortic arch 
Without the catheter exterting signi?cant pressure on a Wall 
de?ning the patient’s body cavity. 

13. The delivery catheter of claim 2 Wherein the interme 
diate shaft section has a ?exibility such that a load of about 
5 to about 30 grams is required to de?ect a cantilevered 
length of the catheter shaft 12.7 mm from the ?xed end a 
distance of 1 mm. 

14. The delivery catheter of claim 2 Wherein the interme 
diate shaft section has a ?exibility such that a load of about 
10 to about 20 grams is required to de?ect a cantilevered 
length of the catheter shaft 12.7 mm from the ?xed end a 
distance of 1 mm. 

15. The delivery catheter of claim 2 Wherein the proximal 
and distal shaft sections have a ?exibility such that a load of 
about 20 to about 70 grams is required to de?ect a cantile 
vered length of the catheter shaft 12.7 mm from the ?xed end 
a distance of 1 mm. 

16. The delivery catheter of claim 2 Wherein the proximal 
and distal shaft sections have a ?exibility such that a load of 
about 30 to about 50 grams is required to de?ect a cantile 
vered length of the catheter shaft 12.7 mm from the ?xed end 
a distance of 1 mm. 
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17. The delivery catheter of claim 2 Wherein the lumen is 
con?gured to slidably receive a diagnostic or therapeutic 
device. 

18. The guiding catheter of claim 3 Wherein the interme 
diate shaft section has a ?exibility such that a load of about 
60 to about 200 grams is required to de?ect a cantilevered 
length of the catheter shaft 12.7 mm from the ?xed end a 
distance of 1 mm. 

19. The guiding catheter of claim 3 Wherein the interme 
diate shaft section has a ?exibility such that a load of about 
100 to about 150 grams is required to de?ect a cantilevered 
length of the catheter shaft 12.7 mm from the ?xed end a 
distance of 1 mm. 

20. The guiding catheter of claim 3 Wherein the proximal 
and distal shaft sections have a ?exibility such that a load of 
about 30 to about 100 grams is required to de?ect a 
cantilevered length of the catheter shaft 12.7 mm from the 
?xed end a distance of 1 mm. 

21. The guiding catheter of claim 3 Wherein the proximal 
and distal shaft sections have a ?exibility such that a load of 
about 50 to about 80 grams is required to de?ect a cantile 
vered length of the catheter shaft 12.7 mm from the ?xed end 
a distance of 1 mm. 

22. The guiding catheter of claim 3 Wherein the lumen 
thereof is con?gured to slidably receive a delivery catheter. 

23. A catheter system for performing diagnostic or thera 
peutic procedures Within a patient’s body, comprising: 

a) a guiding catheter; 

b) a delivery catheter slidably disposed Within the guiding 
catheter lumen, comprising: 

i) a tubular proximal shaft section; 

ii) a tubular intermediate shaft section being distal to 
the proximal shaft section, having a ?exibility that is 
greater than that of the proximal shaft section; 

iii) a tubular distal shaft section being distal to the 
intermediate shaft section, having proximal and dis 
tal ends, having a port on the distal end, and having 
a ?exibility that is less than that of the intermediate 
shaft section; and 

iv) a lumen extending to and in ?uid communication 
With the port on the distal end; and 

c) a therapeutic or diagnostic device slidably disposed 
Within the delivery catheter lumen. 

24. The catheter system of claim 23 Wherein the guiding 
catheter comprises: 

a) a tubular proximal shaft section; 

b) a tubular intermediate shaft section being distal to the 
proximal shaft section, having a ?exibility that is 
greater than that of the proximal shaft section; 

c) a tubular distal shaft section being distal to the inter 
mediate shaft section, having proximal and distal ends, 
and having a ?exibility that is less than that of the 
intermediate shaft section; 

d) a port on the distal end of the distal shaft section; and 

e) a lumen extending to and in ?uid communication With 
the port on the distal end. 
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25. The catheter system of claim 23 Wherein the delivery 
catheter has an overall length about 5 cm to about 30 cm 
longer than an overall length of the guiding catheter. 

26. A catheter system for performing diagnostic or thera 
peutic procedures Within a patient’s body, comprising: 

a) a delivery catheter for positioning a therapeutic or 
diagnostic device Within a patient’s left ventricle con 
?gured to be slidably advanced over a guideWire, 
comprising: 
i) a tubular proximal shaft section; 

ii) a tubular intermediate shaft section being distal to 
the proximal shaft section, having a ?exibility that is 
greater than that of the proximal shaft section; 

iii) a tubular distal shaft section being distal to the 
intermediate shaft section, having a distal end With a 
port on the distal end, and having a ?exibility that is 
less than that of the intermediate shaft section; and 

iv) a lumen extending to and in ?uid communication 
With the port on the distal end; 

b) a therapeutic or diagnostic device positioned Within the 
delivery catheter lumen and extending out the distal 
end port. 

27. A method for performing a diagnostic or therapeutic 
procedure Within a patient’s body, comprising: 

a) advancing a delivery catheter having a ?exible tubular 
intermediate shaft section until the ?exible tubular 
intermediate shaft section occupies a signi?cant portion 
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of the aortic arch, and until a distal shaft section of the 
delivery catheter extends into the patient’s left ven 
tricle; 

b) advancing an elongated diagnostic or therapeutic 
device having an operative distal end through the 
delivery catheter and out a port in a distal end of the 
delivery catheter so that the operative distal end 
engages the desired region of the patient’s endocardial 
layer; and 

c) performing a diagnostic or therapeutic procedure 
Within the left ventricle. 

28. The method of claim 27 further including, before step 
(a), the steps comprising: 

a) providing a guiding catheter having a ?exible tubular 
intermediate shaft section and introducing the guiding 
catheter into a peripheral artery of the patient; 

b) advancing the guiding catheter through the patient’s 
arterial system until the ?exible tubular intermediate 
shaft section occupies a signi?cant portion of the aortic 
arch, and until a distal shaft section of the guiding 
catheter extends at least into an aortic passageWay 
adjacent the patients left ventricle; 

c) advancing the delivery catheter having a ?exible tubu 
lar intermediate shaft section through the distal shaft 
section of the guiding catheter. 


