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DEFLECTION CONTROL CATHETERS, SUPPORT 
CATHETERS AND METHODS OF USE 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application claims priority to copending pro 
visional patent application Ser. No. 60/762,304 ?led on Jan. 
26, 2006 to Webster et al., entitled “De?ection Control 
Catheter and Related Method of Use,” incorporated herein 
by reference. 

FIELD OF THE INVENTION 

[0002] The invention relates to catheters to facilitate the 
delivery of guideWires, guide catheters or other interven 
tional devices Within a branched vascular netWork. The 
invention further relates to methods for the delivery of 
guideWires, guide catheters or other interventional devices 
along branched vessels in a body. 

BACKGROUND OF THE INVENTION 

[0003] Percutaneous vascular procedures are performed in 
many vessels in the body, including, for example, the 
coronary arteries, saphenous vein grafts, carotid arteries, 
cerebral vessels, and peripheral vessels. These procedures 
generally require the physician to gain access to the target 
vessel With a guiding catheter or sheath and track a 
guideWire into the vessel past a lesion or other location for 
the performance of a treatment procedure. One common 
complication of percutaneous procedures is the inability to 
gain access to a vessel and thus to properly position the 
interventional devices past the target position. Anatomical 
variations, such as lesion siZe and morphology, vessel tor 
tuosity, and vessel take off angle contribute to these com 
plications. Additional factors, such as poor guide support, 
can further lead to crossing issues. These complications can 
be compounded When the patient has previously received a 
stent, When the target lesion is located at a bifurcation, or 
When the patient has a chronic total occlusion Where the 
vessel is completely or almost completely blocked. 

SUMMARY OF THE INVENTION 

[0004] In a ?rst aspect, the invention pertains to a catheter 
comprising a proximal segment and a rapid exchange seg 
ment connected at or near the distal end of the proximal 
segment. The rapid exchange segment comprises a tubular 
element With a lumen having a slit structure and su?icient 
rigidity to track over a cylindrical object Within the lumen by 
pushing from the proximal end of the proximal segment. 

[0005] In a further aspect, the invention pertains to a 
medical delivery tool for elongated medical devices. The 
tool comprises a ?exible rod and a tubular element operably 
connected to the rod. The tubular element has a distal 
opening, a proximal opening and an open lumen connecting 
the distal opening and the proximal opening such that the 
tubular element forms a rapid exchange element to ?t over 
an elongated medical device. In some embodiments, the 
tubular element has a side port. 

[0006] In another aspect, the invention pertains to a 
method for the delivery of an elongated medical device into 
a vessel Within a vascular netWork. The method comprises 
loading a rapid exchange segment of a delivery tool onto the 
elongated medical device and using the delivery tool to 
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provide support for the placement of the elongated medical 
device into the vessel. The rapid exchange segment gener 
ally comprises a slit that provides for the loading of the rapid 
exchange segment. 

[0007] In other aspects, the invention pertains to a method 
for the delivery of a guideWire into a vessel Within a vascular 
netWork. The method comprises extending a curve tip of the 
guideWire through a side port of a de?ection catheter into the 
vessel in Which the side port is positioned at the opening into 
the vessel. 

[0008] Moreover, the invention pertains to a catheter com 
prising a proximal section, and a rapid exchange segment 
operably connected to the proximal section. The rapid 
exchange segment comprises a tubular element having a 
guide lumen, a tip, a distal guide port and a side guide port, 
and the tubular element has a curve in the tip. 

[0009] Furthermore, the invention pertains to a guideWire 
delivery system comprising a guideWire having a curved tip 
and a de?ection catheter comprising a proximal section and 
a rapid exchange segment operably connected to the proxi 
mal section. The rapid exchange segment comprising a 
tubular element comprising a guide lumen, a distal guide 
port at the distal end of the guide lumen and a proximal 
guide port. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0010] FIG. 1 is a fragmentary side vieW of a medical 
instrument delivery system With a de?ection/support cath 
eter and an elongated medical device. 

[0011] FIG. 2 is a fragmentary side vieW of a medical 
instrument delivery system With a rapid exchange de?ec 
tion/ support catheter and an elongated medical device. 

[0012] FIG. 3 is a fragmentary side vieW of an embodi 
ment of a rapid exchange de?ection and support catheter 
riding on a guide Wire. 

[0013] FIG. 4 is an expanded sectional vieW of the tip of 
the de?ection and support catheter and guideWire of FIG. 4 
With the section taken through the center of the catheter and 
guideWire. 
[0014] FIG. 5 is an expanded sectional vieW of the tip of 
the de?ection catheter as shoWn in FIG. 4 With the tip of the 
guideWire extending from a side port of the catheter. 

[0015] FIG. 6 is a fragmentary perspective vieW of an 
embodiment of a tip of a de?ection and support catheter 
having a radiopaque marker band distal to a side port. 

[0016] FIG. 7 is a fragmentary perspective vieW of an 
embodiment of a tip of a de?ection and support catheter 
having a non-circumferential radiopaque marker. 

[0017] FIG. 8 is a fragmentary side vieW of an embodi 
ment of a tip of a de?ection and support catheter having a 
radiopaque marker beloW a side port. 

[0018] FIG. 9 is a fragmentary perspective vieW of a rapid 
exchange segment of a de?ection and support catheter With 
a Wire connecting a distal tubular portion and a proximal 
tubular portion. 

[0019] FIG. 10 is a fragmentary perspective vieW of a 
de?ection and support catheter having a rapid exchange 
segment With a slit clipped onto an elongated medical 
device. 
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[0020] FIG. 11 is a side vieW of a de?ection and support 
catheter With a curved tip and a side port along a curved 
portion. 
[0021] FIG. 12 is a side vieW of an alternative embodiment 
of a de?ection and support catheter With a curved tip and a 
side port along a curved portion. 

[0022] FIG. 13 is a side vieW of an embodiment of a 
de?ection and support catheter used With tWo guideWires 
With hidden structure of the guideWires shoWn in phantom 
lines. 

[0023] FIG. 14 is a fragmentary perspective side vieW of 
a rapid exchange de?ection and support catheter having a 
sharply bent tip. 

[0024] FIG. 15 is a fragmentary side vieW of the catheter 
of FIG. 14 engaging an elongated medical device. 

[0025] FIG. 16 is a fragmentary side vieW of the catheter 
of FIG. 14 engaging an elongated medical device With its tip 
slightly extending from the bent tip of the de?ection and 
support catheter. 

[0026] FIG. 17 is a fragmentary side perspective vieW of 
a rapid exchange de?ection and support catheter riding over 
a medical device With a highly bent tip. 

[0027] FIG. 18 is a fragmentary side perspective vieW of 
the catheter of FIG. 17 de?ecting the medical device to a 
straighter orientation for placement into a branch vessel. 

[0028] FIG. 19A is a side vieW of a rapid exchange support 
catheter. 

[0029] FIG. 19B is a side vieW of a rapid exchange 
catheter With a spiral slit. 

[0030] FIG. 19C is a side vieW of a rapid exchange 
catheter With a corkscrew slit. 

[0031] FIG. 19D is a side vieW of a rapid exchange 
catheter With an overtube. 

[0032] FIG. 20A is a sectional vieW of an embodiment of 
the slit rapid exchange segment of the catheter of FIG. 19. 

[0033] FIG. 20B is a sectional vieW of an alternative 
embodiment of the slit rapid exchange segment of the 
catheter of FIG. 19. 

[0034] FIG. 21 is a fragmentary schematic vieW of a 
de?ection catheter riding over a medical device Within a 
blood vessel. 

[0035] FIG. 22 is a fragmentary schematic vieW of the 
de?ection catheter in the blood vessels as shoWn in FIG. 21 
With the medical device extending from a side port of the 
de?ection and support catheter. 

[0036] FIG. 23 is a fragmentary schematic vieW of a 
de?ection and support catheter facilitating deployment of a 
medical device into a renal artery. 

[0037] FIG. 24 is a fragmentary schematic vieW of a 
de?ection and support catheter facilitating deployment of a 
medical device into a coronary artery. 

[0038] FIG. 25 is a fragmentary schematic vieW of an 
elongated treatment structure Within a blood vessel proximal 
to a lesion. 
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[0039] FIG. 26 is a fragmentary schematic vieW of the 
treatment structure of FIG. 25 at he lesion folloWing place 
ment facilitated With a support catheter. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0040] A de?ection and support catheter as described 
herein provides assistance to direct an elongate member 
Within a blood vessel during a percutaneous procedure into 
a di?icult to reach branch vessel. The de?ection and support 
catheter can provide both direction and support for entering 
into a di?icult branch vessel to navigate. In some embodi 
ments, the de?ection and support catheter has a side port at 
a sti?fened section to provide support While the elongate 
member is directed through the side port into a difficult to 
reach vessel. In appropriate embodiments, once the side port 
is properly positioned, the curved tip of the elongate mem 
ber, such as a guideWire, facilitates the entry of the elongate 
member out from the side port into the di?icult to reach 
vessel. With the support from a de?ection and support 
catheter, the physician can manipulate a guideWire past 
di?icult to reach positions in the branch vessel, such as past 
thrombus accumulated at or near the vessel opening. Once 
the guideWire is in position, the de?ection and support 
catheter can be removed, and the guideWire can be used to 
guide treatment structures, such as angioplasty balloons and 
stents into the branch vessel. In other embodiments, support 
and increased manipulation can be provided for the guiding 
catheter or sheath With a de?ection and support catheter that 
similarly provides support for the distal end of a guide 
catheter. Interaction betWeen the curve of the guiding cath 
eter and the de?ection and support catheter can aid in 
steering and push. In this embodiment, the support catheter 
generally has a rapid exchange segment that can clip over a 
guide catheter. In a further embodiment, the de?ection and 
support catheter can be con?gured to ride over the shaft of 
an interventional device such as a balloon or stent system. 
The de?ection and support catheter can provide increased 
support to the distal segment of the interventional device 
that extends out the distal end of the guiding catheter or 
sheath. 

[0041] The de?ection catheters described herein are gen 
erally useful for the placement of guideWires or catheters in 
di?icult to reach vessels Within the body of a patient, 
generally a human, although the device can be used in other 
mammals. Similarly, the de?ection and support catheters are 
useful to facilitate the deployment of guide catheters. Once 
the guideWire/guide catheter/interventional device is placed 
at the desired location, the de?ection/support catheter is 
generally removed. In some embodiments, the treatment 
structure or medical instrument is placed at or past a lesion, 
Which can be thrombus Within in the vessel. 

[0042] The de?ection and support catheter can have an 
over the Wire or rapid exchange con?guration. In a rapid 
exchange con?guration, the elongate member extends 
Within only a portion of the catheter. The catheter generally 
has a guide port at its distal tip. For rapid exchange embodi 
ments, a rapid exchange guide port is located to de?ne a 
guide lumen extending from the rapid exchange guide port 
to the distal port. The side port is located at an appropriate 
position betWeen the rapid exchange port and the distal port. 
For embodiments that support and de?ect other interven 
tional devices doWn di?icult vasculature, the catheter has an 












