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(57) ABSTRACT 

The present invention provides devices, systems, methods 
and kits for endoscopically accessing a body cavity and 
providing a directed pathWay toWard a target tissue Within 
the cavity. The directed pathWay is provided by an access 
sheath Which is positioned in a desired con?guration, gen 
erally directed toWard the target tissue. Depending on the 
location of the target tissue and the desired angle of 
approach, the access sheath may be required to maintain one 
or more curves in one or more planes to properly direct the 

interventional devices. In addition, the access sheath has a 
locking feature to hold the sheath in place and maintain the 
desired con?guration. Interventional devices may then be 
passed through the sheath to the target tissue. 

1 _ ,1 . 



Patent Application Publication Mar. 4, 2004 Sheet 1 0f 18 US 2004/0044350 A1 



Patent Application Publication Mar. 4, 2004 Sheet 2 0f 18 US 2004/0044350 A1 



Patent Application Publication Mar. 4, 2004 Sheet 3 0f 18 US 2004/0044350 A1 



Patent Application Publication Mar. 4, 2004 Sheet 4 0f 18 US 2004/0044350 A1 



Patent Application Publication Mar. 4, 2004 Sheet 5 0f 18 US 2004/0044350 A1 



Patent Application Publication Mar. 4, 2004 Sheet 6 0f 18 US 2004/0044350 A1 



Patent Application Publication Mar. 4, 2004 Sheet 7 0f 18 US 2004/0044350 A1 



Patent Application Publication Mar. 4, 2004 Sheet 8 0f 18 US 2004/0044350 A1 



Patent Application Publication Mar. 4, 2004 Sheet 9 0f 18 US 2004/0044350 A1 

0.0385 . " 



Patent Application Publication Mar. 4, 2004 Sheet 10 0f 18 US 2004/0044350 A1 

F IGZCTB 



Patent Application Publication Mar. 4, 2004 Sheet 11 0f 18 US 2004/0044350 A1 

(all, > )8 > 
‘a 

$3 

'23 

P16, [0 c, 



Patent Application Publication Mar. 4, 2004 Sheet 12 0f 18 US 2004/0044350 A1 

HG, 10E’ 



Patent Application Publication Mar. 4, 2004 Sheet 13 0f 18 US 2004/0044350 A1 

H 



Patent Application Publication Mar. 4, 2004 Sheet 14 0f 18 US 2004/0044350 A1 



Patent Application Publication Mar. 4, 2004 Sheet 15 0f 18 US 2004/0044350 A1 



Patent Application Publication Mar. 4, 2004 Sheet 16 0f 18 US 2004/0044350 A1 



Patent Application Publication Mar. 4, 2004 Sheet 17 0f 18 US 2004/0044350 A1 

FIG, I36: 

Fla, l3 D 



Patent Application Publication Mar. 4, 2004 Sheet 18 0f 18 US 2004/0044350 A1 



US 2004/0044350 A1 

STEERABLE ACCESS SHEATH AND METHODS 
OF USE 

CROSS-REFERENCES TO RELATED 
APPLICATIONS 

[0001] This application is a continuation-in-part of, and 
claims the bene?t of priority from co-pending US. patent 
application Ser. No. 09/894,463, ?led Jun. 27, 2001, Which 
is a continuation-in-part of co-pending US. patent applica 
tion Ser. No. 09/544,930, ?led Apr. 7, 2000, Which claims 
the bene?t of prior Provisional Application No. 60/128,690, 
?led on Apr. 9, 1999 under 37 CFR §1.78(a), the full 
disclosures of Which are hereby incorporated herein by 
reference. This application is related to US. patent applica 
tion Ser. No. (Attorney Docket No. 020489 
001400US), US. patent application Ser. No. (Attor 
ney Docket No. 020489-001500US), and US. patent 
application Ser. No. (Attorney Docket No. 020489 
001700US), all of Which are ?led on the same day as the 
instant application, the full disclosures of Which are incor 
porated herein by reference. 

STATEMENT AS TO RIGHTS TO INVENTIONS 
MADE UNDER FEDERALLY SPONSORED 

RESEARCH OR DEVELOPMENT 

[0002] NOT APPLICABLE 

REFERENCE TO A “SEQUENCE LISTING,” A 
TABLE, OR A COMPUTER PROGRAM LISTING 

APPENDIX SUBMITTED ON A COMPACT 
DISK 

[0003] NOT APPLICABLE 

BACKGROUND OF THE INVENTION 

[0004] 1. Field of the Invention 

[0005] The present invention relates to an access sheath 
for endoluminally accessing a body cavity and directing the 
passage of interventional devices therethrough into the cav 
ity. Particularly, the present invention relates to an articu 
latable access sheath Which directs the interventional 
devices into the cavity in a desired orientation. In some 
embodiments, the present invention relates to vascularly 
accessing an atrium of the heart to direct an interventional 
catheter toWard a cardiac valve. 

[0006] To access a target location Within the human body 
from a remote location, a catheter is typically passed through 
one or more body lumens, such as through the vascular 
system, to the target location. When the vascular system is 
used, a guideWire and dilator is inserted into an artery or vein 
through a relatively small incision in the patient’s body. The 
guideWire and dilator is then threaded through the patient’s 
vasculature to reach the desired target area. Often the dilator 
is covered by a sheath Which is passed With the dilator to the 
target location. The dilator is then removed and the sheath is 
used as a conduit for access for a variety of medical devices 
to access the target location. Such devices may include 
catheters, surgical instruments, ?ber optic cables for visu 
aliZation, lasers, electronic devices, or sensors capable of 
monitoring physiological parameters in situ, to name a feW. 
Although such access reduces the need for traditional inva 
sive surgery, challenges arise related to control, manipula 
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tion, and positioning of instruments near the target location, 
particularly Within a target body cavity. 

[0007] A device advanced to the cavity Will typically 
protrude into the cavity at the angle in Which it entered. If 
the target tissue is not Within this pathWay, the device Will 
need to be steered toWard the target tissue. If more than one 
device is used during a procedure, each device Will need to 
be steered and repositioned When used. This increases the 
time and cost of the procedure and also the risk of misalign 
ment. 

[0008] For eXample, to gain access to the left atrium of the 
heart, the catheter and/or access sheath may be tracked from 
a puncture in the femoral vein, through the inferior vena 
cava, into the right atrium and through a puncture in the 
intra-atrial septum to the left atrium. This pathWay may then 
be used to access the mitral valve Which lies betWeen the left 
atrium and the left ventricle. From the point of entry through 
the septum, the mitral valve may be located beloW and to the 
right or left requiring the devices Which are inserted to be 
directed doWnWard and perhaps laterally after entry, toWard 
the mitral valve. In addition, devices used for applying 
interventional therapies to the mitral valve may require 
precise alignment With the valve commissures, lea?ets, or 
coaptation line to perform the procedure. When such pro 
cedures require the use of more than one instrument, each 
instrument Would be dependent upon proper positioning in 
relation to the valve. This Would require that positioning or 
steering mechanisms be built into each instrument and each 
instrument Would be required to be properly positioned 
When introduced. This adds cost, complexity, and time to the 
overall procedure. 

[0009] To overcome some of these challenges, access 
sheaths have been developed to direct instruments that are 
passed therethrough. For eXample, an access sheath having 
a pre-shaped curve at its distal end has been developed to 
both assist in negotiating tWists and branches common in a 
patient’s arterial or venous system and to maintain a shape 
once positioned Within a target cavity. Since the pre-shaped 
curve is ?Xed into the access sheath at the time of manu 
facture, the radius and eXtent of the curvature generally 
cannot be altered. Due to anatomical variations, eXtensive 
presurgical planning Would be necessary to determine the 
correct curvature of the access sheath. Such tailoring Would 
be prohibitively complex and a predicted curvature Would 
most likely still require additional repositioning once inside 
the body. Continuously replacing the pre-shaped access 
catheter in hopes of obtaining the proper curvature Would be 
eXpensive and time consuming, possibly placing the patient 
at additional risk. 

[0010] Steerable guide catheters and delivery catheters 
have been developed to more effectively navigate through 
the tortuous pathWays of some body lumens, particularly the 
vascular system. Typically steering is accomplished through 
a combination of torqueing the proXimal end of the catheter 
and pulling various pullWires to de?ect the distal end of the 
catheter. Unfortunately, torque transmission has not been 
perfected in such steerable catheters. Due to the length of the 
catheter body betWeen a proXimal control end and the distal 
tip, torsion can tend to accumulate as the proXimal end of the 
catheter is tWisted to rotate the tip. The accumulated tor 
sional moment may release unevenly, resulting in skipping 
or rapid rotation of the distal tip inside the vessel. To 




























