
(19) United States 
US 201001.98192A1 

(12) Patent Application Publication (10) Pub. No.: US 2010/0198192 A1 
Serina et al. (43) Pub. Date: Aug. 5, 2010 

(54) ANCHOR DEPLOYMENT DEVICES AND 
RELATED METHODS 

(76) Inventors: Eugene Serina, Union City, CA 
(US); Stephen C. Meier, Santa 
Clara, CA (US); Ann T. Meier, 
legal representative, San Francisco 
County, CA (US); Shih-Hsiung 
Albert Yuan, Sunnyvale, CA (US); 
Mariel Fabro, San Jose, CA (US) 

Correspondence Address: 
MORRISON & FOERSTER LLP 
7SS PAGE MILL RD 
PALO ALTO, CA 94304-1018 (US) 

(21) Appl. No.: 12/6S7,422 

(22) Filed: Jan. 19, 2010 

Related U.S. Application Data 

(60) Provisional application No. 61/145,964, filed on Jan. 
20, 2009, provisional application No. 61/160,230, 

filed on Mar. 13, 2009, provisional application No. 
61/160,670, filed on Mar. 16, 2009, provisional appli 
cation No. 61/178,910, filed on May 15, 2009, provi 
sional application No. 61/178,938, filed on May 15, 
2009. 

Publication Classification 

(51) Int. Cl. 
A6M 25/00 (2006.01) 

(52) U.S. Cl. ........................................................ 6O4/523 

(57) ABSTRACT 

Described here are devices, methods, and kits for the deploy 
ment of tissue anchors. In some variations, the devices may 
comprise a shaft defining a lumen for housing at least one 
anchor therein and a mechanism for deploying the anchor 
distally from the lumen. In certain variations, the devices may 
comprise one or more stop elements. For example, a device 
may comprise a stop element that limits the advancement of 
the device through an opening in a wall portion or at the distal 
end of another device. 
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ANCHOR DEPLOYMENT DEVICES AND 
RELATED METHODS 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

0001. This application claims the benefit of U.S. Provi 
sional Application No. 61/145,964, filed on Jan. 20, 2009, 
U.S. Provisional Application No. 61/160,230, filed on Mar. 
13, 2009, U.S. Provisional Application No. 61/160,670, filed 
on Mar. 16, 2009, U.S. Provisional Application No. 61/178, 
910, filed on May 15, 2009, and U.S. Provisional Application 
No. 61/178,938, filed on May 15, 2009, the disclosures of all 
of which are incorporated herein by reference in their entirety. 

TECHNICAL FIELD 

0002. The devices, methods, and kits described herein 
relate generally to the deployment of one or more implants 
into a body of a subject. More specifically, the devices, meth 
ods, and kits described herein relate to the deployment of one 
or more anchors into tissue of a subject, such as heart tissue. 

BACKGROUND 

0003. Many different medical procedures involve the use 
of implants, such as anchors. Anchors may be used to modify 
tissue (e.g., by changing the configuration of the tissue), to 
fasten one piece of tissue to another, to fasten tissue to mate 
rial, and the like. Anchors range in design from simple staples 
or T-bars, to more complex designs having hooks or barbs, to 
any of a number of other different types of designs. In some 
cases, anchors that are connected to each other by a tether may 
be implanted into tissue, and the tether may then be tensioned 
to tighten or compress the tissue (e.g., by bringing two pieces 
or sections of the tissue together). As an example, in some 
cases, a mitral valve that is experiencing mitral regurgitation 
may be repaired by deploying tethered anchors into tissue in 
the vicinity of the valve, and tensioning the tether. Tensioning 
the tether can provide a cinching effect that brings the anchors 
closer together, thereby reducing the circumference of the 
valve and alleviating the mitral regurgitation. Devices and 
methods for mitral valve repair are described, for example, in 
U.S. patent application Ser. Nos. 1 1/232,190 (published as 
US 2006/0190030 A1), 1 1/270,034 (published as US 2006/ 
0122633 A1), and 1 1/583,627 (published as US 2008/ 
0172035A1), all of which are hereby incorporated by refer 
ence in their entirety. 
0004. It would be desirable to provide devices, methods, 
and kits for deploying implants (e.g., tissue anchors) for use 
in any of a variety of procedures, such as percutaneous pro 
cedures and/or Surgical procedures. It would also be desirable 
to provide devices that are relatively easy to use and/or that 
allow for enhanced control over the deployment of implants. 
Similarly, it would be desirable to provide devices that are 
capable of reaching tissues that are not easily accessible. 

SUMMARY 

0005. Described here are devices, methods, and kits for 
deploying one or more implants, such as one or more anchors, 
into a target site (e.g., heart tissue) of a Subject. These devices, 
methods, and kits may be used in a variety of procedures, such 
as percutaneous procedures or Surgical procedures. In some 
variations, the devices may comprise one or more stop ele 
ments which may be used to control the advancement of the 
devices during use, and/or which may be used to control the 
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advancement of one or more components within the devices. 
As an example, an anchor deployment catheter may comprise 
one or more external stop elements that may be used to help 
control the advancement of the catheter through another 
device (e.g., another catheter). Alternatively or additionally, 
the anchor deployment catheter may comprise one or more 
internal stop elements (e.g., disposed within a lumen of the 
anchor deployment catheter). The internal stop elements may, 
for example, be used to control advancement of a pushing 
member within the lumen. For example, an internal stop 
element may be used to prevent a pushing member from being 
inadvertently pushed out of an anchor deployment catheter 
(e.g., when the pushing member is being used to deploy an 
anchor from the catheter). While internal and external stop 
elements are described herein with reference to anchor 
deployment catheters, they may be used with any other types 
of catheters or devices for which their use is appropriate. 
0006. Some variations of the devices described here may 
comprise a catheter comprising a tubular elongated member 
defining a proximal portion, a distal portion, and a lumen 
therethrough. The catheter may also comprise a first stop 
element comprising an elongated flap. A first portion of the 
first stop element may be disposed within the lumen of the 
tubular elongated member, and/or a second portion of the first 
stop element may extend through an opening in a wall portion 
of the tubular elongated member. The catheter may further 
comprise an anchor disposed within the lumen of the tubular 
elongated member. In some variations, the catheter may com 
prise a coupling member coupled to the anchor. In certain 
variations, the catheter may comprise a second stop element 
(e.g., a tubular member) disposed within the lumen of the 
tubular elongated member. The second stop element may be 
coupled to or integral with the first stop element, or may be 
separate from the first stop element. In certain variations, the 
catheter may further comprise a pushing member including a 
distal portion comprising a first region having a first cross 
sectional diameter and a second region having a second cross 
sectional diameter that is Smaller than the first cross-sectional 
diameter. For example, the distal portion of the pushing mem 
ber may be tapered. 
0007 Some variations of the devices described here may 
be anchor deployment devices comprising a catheter defining 
a lumen for housing an anchor therein, a pushing member at 
least partially disposed within the lumen, and a tubular stop 
element disposed within the lumen. The pushing member and 
the tubular stop element may be configured such that when 
the pushing member is advanced into the tubular stop ele 
ment, the tubular stop element limits further distal advance 
ment of the pushing member. The anchor deployment device 
may further comprise an anchor disposed within the lumen of 
the catheter. The anchor may, for example, be coupled to the 
tubular stop element. The pushing member may comprise a 
distal portion comprising a first region having a first cross 
sectional diameter and a second region having a second cross 
sectional diameter that is Smaller than the first cross-sectional 
diameter. For example, the distal portion of the pushing mem 
ber may be tapered. The anchor deployment device may 
comprise a second stop element that is coupled to or integral 
with the tubular stop element. The second stop element may 
extend through an opening in a wall portion of the catheter, 
and/or may be in the form of an elongated flap extending from 
the tubular stop element. 
0008 Certain variations of the devices described here may 
have shafts comprising one or more flexible materials. This 
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may render the devices particularly useful in percutaneous 
procedures, for example. In Such variations, the devices may, 
for example, have a relatively low profile, consistent with 
their manipulation through the vasculature. Any suitable flex 
ible material or materials may be used. Non-limiting 
examples of materials which may be relatively flexible 
include polymers (e.g., nylon, polyethylene, polyetherether 
ketone (PEEK), polytetrafluoroethylene (PTFE), and copoly 
mers such as polyether block amides and fluorinated ethylene 
propylene copolymer), polymer blends (e.g., nylon blends), 
metal alloys (e.g., nickel titanium alloys, stainless steel), and 
combinations thereof. In certain variations, a device may 
comprise one or more polymer blends with a supporting 
metal braid or coil. 

0009. Some variations of the devices described here may 
have shafts comprising one or more relatively rigid materials. 
This may render the devices particularly useful, for example, 
in open or Surgical procedures, where access to the target site 
is achieved by incision. Non-limiting examples of materials 
which may be relatively rigid include metal alloys (e.g., stain 
less steel, nickel titanium alloys), polymers (e.g., polypropy 
lene, high density polyethylene (HDPE)), polymer compos 
ites (e.g., carbon-filled nylon, carbon-filled 
polyetheretherketone), and combinations thereof. 
0010. As discussed above, certain variations of the devices 
described here are anchor deployment catheters. It should be 
understood, however, that one or more features of the anchor 
deployment catheters described here may be applied to other 
types of catheters, or even other types of devices, as appro 
priate. Some variations of the catheters described here are 
primary anchor deployment catheters configured to deploy an 
anchor that is fixedly coupled to a coupling member. In cer 
tain variations, a primary anchor deployment catheter may be 
used to deploy one or more anchors into a target site at the 
beginning of an anchor deployment procedure. Other varia 
tions of the catheters described here comprise secondary 
anchor deployment catheters configured to deploy one or 
more anchors over a coupling member so that the anchors are 
slidably coupled to the coupling member. In some variations, 
a primary anchor deployment catheter may be used to deploy 
an anchor that is fixedly coupled to a coupling member into a 
target site. As a result, the coupling member may be secured 
to the target site, and may thereby serve as a track for the 
advancement of one or more secondary anchor deployment 
catheters to the target site. The secondary anchor deployment 
catheters, in turn, may be used to deploy one or more anchors 
slidably over the coupling member. The coupling member 
may also be left at the target site at the completion of the 
anchor deployment procedure, to serve as an implant itself. 
0011. The devices described here may also comprise a 
shaft having at least one preformed curve. For example, the 
shaft may have one or more curves near its distal tip. This may 
help the devices to access areas that would otherwise be 
difficult to reach. A curve may forman arc having any Suitable 
central angle. For example, a curve may form an arc having a 
central angle ranging from about 15 degrees to about 270 
degrees (e.g., from about 45 degrees to about 180 degrees, 
from about 50 degrees to about 120 degrees). Alternatively or 
additionally, a curve may form an arc having an arc diameter 
of about 5 degrees to about 90 degrees (e.g., from about 10 
degrees to about 70 degrees, from about 20 degrees to about 
50 degrees). 
0012. In some variations, a device may comprise a shaft 
having at least one curve, and the region of the shaft that is 
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distal to the curve may be planar relative to at least one other 
region of the shaft that is proximal to the curve, or even 
relative to the rest of the shaft. In other words, the more distal 
region may define the same plane as the more proximal region 
or as the rest of the shaft. Alternatively or additionally, a 
device may comprise a shaft having a curve, where a region of 
the shaft that is distal to the curve defines a plane that is 
different from a plane defined by at least one other region of 
the shaft that is proximal to the curve (e.g., the rest of the 
shaft). For example, a catheter may comprise a shaft having a 
Substantially straight proximal region defining a first plane, a 
curve distal to the Substantially straight proximal region, and 
a region distal to the curve defining a second plane that is 
different from the first plane. A shaft of a device may have any 
appropriate number of curves and planes, depending, for 
example, on the anatomy of the target site. Moreover, in some 
cases, a shaft of a device may not have any curves. 
0013 The first and second planes defined by two different 
regions of a shaft of a device may, for example have an angle 
of about 10 degrees to about 90 degrees (e.g., about 20 
degrees to about 80 degrees, about 30 degrees to about 75 
degrees, about 40 degrees to about 70 degrees, or about 50 
degrees to about 60 degrees, such as about 50 degrees or about 
60 degrees) therebetween. As an example, in some variations 
a primary anchor deployment catheter may comprise a shaft 
having a first region defining a first plane and a second region 
defining a second plane, where the angle between the first and 
second planes is about 60 degrees. As another example, in 
certain variations a secondary anchor deployment catheter 
may comprise a shaft having a first region defining a first 
plane and a second region defining a second plane, where the 
angle between the first and second planes is about 50 degrees. 
The angle between any two planes defined by different 
regions of a device shaft may be selected, for example, based 
on the anatomical characteristics of the target site, and/or 
based on other devices to be used in conjunction with the 
device. 

0014. In some variations, a device may comprise a shaft 
having multiple different regions with curves between the 
different regions. At least two of the regions may define the 
same plane, and/or at least two of the regions may define 
different planes. 
0015. As used herein, values and ranges provided for an 
angle between two planes may refer to the Smaller angle 
between the two planes. For example, if two planes intersect 
to define two 30-degree angles and two 150-degree angles, 
then the smaller angle would be one of the 30-degree angles. 
Alternatively or additionally, in Some variations in which a 
shaft comprises a first region defining a first plane, a second 
region defining a second plane, and a third region defining a 
third plane, values and ranges provided herein for an angle 
between two of the planes may refer to an angle located 
within a space defined by the three planes. In certain varia 
tions, values and ranges provided herein for an angle between 
two of the planes may refer to an angle located outside of a 
space defined by the three planes. 
0016. In some variations, the devices described here may 
comprise a shaft having at least one inflection point, either in 
addition to, or as an alternative to, having at least one pre 
formed curve. The inflection point may, for example, be 
located in a distal portion of the shaft. The curves and inflec 
tion points in a catheter may be designed to help position the 
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catheter at a desired target site, and/or to help the catheter 
serve a particular function (e.g., deployment of anchors into 
heart Valve annular tissue). 
0017. In certain variations, the devices may comprise at 
least two shafts. This may, for example, allow the devices to 
deploy multiple anchors simultaneously. Similarly, a single 
shaft of a device comprising at least one shaft may be con 
figured to receive at least two anchors therein, for deploying 
multiple anchors serially or sequentially. The devices may 
have any suitable mechanism for deploying the anchors from 
the distal end of the shaft. For example, the mechanism may 
be a hydraulic mechanism, or a pressurized air mechanism. In 
Some variations, the mechanism may comprise a pushing 
member slidably disposed within at least a portion of a lumen 
in the shaft. In some such variations, the device may comprise 
an actuator for actuating the pushing member. 
0.018 Certain variations of the methods described here 
may comprise advancing a first catheter through alumen of a 
second catheter, and advancing a portion of the first catheter 
through an opening in a wall portion or at a distal end of the 
second catheter. The portion of the first catheter may be 
advanced through the opening until the wall portion of the 
second catheter is positioned (e.g., wedged) between a wall 
portion and a stop element of the first catheter. The position 
ing of the wallportion of the second catheter between the wall 
portion and stop element of the first catheter may prevent 
further advancement of the first catheter through the opening 
in the wall portion or at the distal end of the second catheter. 
0019. The stop element of the first catheter may remain 
within the lumen of the second catheter while the portion of 
the first catheter is advanced through the opening in the wall 
portion or at the distal end of the second catheter. Advancing 
the portion of the first catheter through the opening may 
comprise pushing the portion of the first catheter through the 
opening with a pushing member. Some variations of methods 
may comprise deploying an anchor from the first catheter 
after the first catheter has been advanced through the opening 
in the wall portion or at the distal end of the second catheter. 
In certain variations, the anchor may be retrieved after it has 
been deployed. In some variations, the portion of the first 
catheter may be withdrawn back into the lumen of the second 
catheter after the anchor has been deployed from the first 
catheter. The stop element may comprise an elongated flap. In 
certain variations, the elongated flap may extend through an 
opening in the wall portion of the first catheter. In some 
variations, the elongated flap may curve away from the wall 
portion of the first catheter as the wall portion of the second 
catheter becomes positioned between the wall portion and 
stop element of the first catheter. 
0020. In certain variations, a method for deploying an 
anchor into tissue of a subject may comprise advancing a 
distal portion of a pushing member into a tubular stop element 
disposed within a lumen of a first catheter, where the tubular 
stop element is coupled to an anchor. The method may also 
comprise advancing the distal portion of the pushing member 
against the anchor to deploy the anchor from the lumen of the 
first catheter and into tissue of a subject. The distal portion of 
the pushing member and the tubular stop element may be 
configured to limit further distal advancement of the pushing 
member once the distal portion of the pushing member has 
been advanced into the tubular stop element. In some varia 
tions, the method may comprise using the pushing member to 
decouple the anchor from the tubular stop element. In certain 
variations, the distal portion of the pushing member may 
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comprise a first region having a first cross-sectional diameter 
and a second region having a second cross-sectional diameter 
that is smaller than the first cross-sectional diameter. For 
example, the distal portion of the pushing member may be 
tapered. In some variations, the method may comprise 
advancing the first catheter through an opening in a wall 
portion or at a distal end of a second catheter. The tubular stop 
element may be coupled to or integral with a second stop 
element that extends through an opening in a wall portion of 
the first catheter. The advancement of the first catheter 
through the opening in the wall portion orata distal end of the 
second catheter may stop when the wall portion of the second 
catheter becomes positioned between (e.g., wedged between) 
the second stop element and a wallportion of the first catheter. 
In certain variations, the second stop element may comprise 
an elongated flap extending from the tubular stop element. 
0021. Some variations of the methods described here may 
comprise passing a coupling member through an eyelet of an 
anchor, loading the coupling member and anchor into alumen 
of a shaft, and deploying the anchor. Some variations of the 
methods described here may comprise loading an anchor 
within a lumen of a shaft and deploying the anchor distally 
from the lumen. In certain variations in which the anchor 
comprises an eyelet, the inner diameter of the lumen of the 
shaft may be the same sizeas, or Smaller than, the diameter of 
the eyelet of the anchor when the anchor is in an expanded 
configuration. Alternatively, the inner diameter of a lumen of 
the shaft may be larger than the diameter of the eyelet of the 
anchor when the anchor is in an expanded configuration. 
Certain methods described here may also comprise retrieving 
the anchor (e.g., in the event of misplacement). 
0022. Also described here are kits for the deployment of 
tissue anchors. In general, the kits may comprise one or more 
anchor deployment devices, such as one or more anchor 
deployment catheters. For example, a kit may comprise a 
primary anchor deployment catheterandone or more second 
ary anchor deployment catheters. The kits may further com 
prise one or more guide catheters, guide tunnels, and/or ter 
mination devices, such as locking catheters and/or cutting 
catheters. In some variations, the kits may comprise instruc 
tions on using the kit. The components of the kit may be 
packaged together, or two or more of the components may be 
packaged separately from each other. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0023 FIGS. 1A and 1B illustrate the tightening or com 
pression of tissue of a Subject using a tether. 
0024 FIG. 2A is an illustrative depiction of a cross-sec 
tional view of a heart, and FIG. 2B is another illustrative 
depiction of a cross-sectional view of the heart of FIG. 2A, 
with a variation of a catheter advanced through the aorta and 
into the left ventricle. 
0025 FIG. 3 is a flowchart representation of a variation of 
a method for deploying anchors into a Subvalvular space of a 
heart. 
0026 FIGS. 4A-4I schematically depict a variation of a 
method for deploying multiple tissue anchors into a Subval 
Vular space of a heart. 
0027 FIG. 5A is a perspective view of a variation of an 
anchor deployment device: FIG. 5B is an enlarged view of 
region 5B of FIG. 5A; FIG. 5C is an enlarged view of region 
5C of FIG. 5A; FIG.5D is an enlarged view of region 5D of 
FIG. 5C; FIGS. 5E-5G are different perspective views of a 
distal portion of the anchor deployment device of FIG. 5A; 
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FIGS. 5H and 5I are side views of the anchor deployment 
device of FIG. 5A; FIG.5J is a cross-sectional view of the 
anchor deployment device as shown in FIG.5I, taken along 
line 5J-5J; FIG. 5K is an enlarged view of region 5K of FIG. 
5I; and FIG.5L is an enlarged view of region 5L of FIG.5I. 
0028 FIGS.5M-5R depict different variations of pushing 
members for anchor deployment devices. 
0029 FIG.5S is an illustrative depiction of a variation of 
a method for deploying anchors using the anchor deployment 
device of FIG.5A, and FIG. 5T is an illustrative depiction of 
another variation of a method for deploying anchors using 
another variation of an anchor deployment device. 
0030 FIGS. 5U-5X depict additional variations of anchor 
deployment devices. 
0031 FIG. 6A is a perspective view of another variation of 
an anchor deployment device; FIG. 6B is an enlarged view of 
region 6B of FIG. 6A. FIGS. 6C and 6D depict the enlarged 
view of FIG. 6B after it has been rotated: FIG. 6E is an 
enlarged view of region 6E of FIG. 6A. FIG.6F is an enlarged 
view of region 6F of FIG. 6E: FIGS. 6G-6I are different 
perspective views of a distal portion of the anchor deployment 
device of FIG. 6A. FIGS. 6J and 6K are side views of the 
anchor deployment device of FIG. 6A. FIG. 6L is a cross 
sectional view of the anchor deployment device as shown in 
FIG. 6K, taken along line 6L-6L: FIG.6M is an enlarged view 
of region 6M of FIG. 6K; and FIG. 6N is an enlarged view of 
region 6N of FIG. 6K. 
0032 FIG. 6O depicts a tether routed through a portion of 
the anchor deployment device of FIG. 6A. 
0033 FIG. 7A is an illustrative depiction of a front view of 
a variation of an anchor deployment device; FIG. 7B is sche 
matic illustration of the geometry of the anchor deployment 
device of FIG. 7A, and FIG.7C is an illustrative depiction of 
a variation of a methodofusing the anchor deployment device 
of FIG. 7A in heart tissue of a subject. 
0034 FIG. 8A is an illustrative depiction of a front view of 
another variation of an anchor deployment device; FIG. 8B is 
schematic illustration of the geometry of the anchor deploy 
ment device of FIG. 8A, and FIG. 8C is an illustrative depic 
tion of a variation of a method of using the anchor deployment 
device of FIG. 8A in heart tissue of a subject. 
0035 FIG.9A is an illustrative side view of a variation of 
an anchor deployment device that may be used to deploy 
multiple anchors: FIG. 9B is an illustrative top view of a 
portion of the anchor deployment device of FIG.9A; and FIG. 
9C is an illustrative depiction of a component of the anchor 
deployment device of FIG.9A. 
0036 FIGS. 10A and 10B are illustrative variations of 
devices for loading tethers into devices or device compo 
nents, such as catheters. 
0037 FIGS. 11A and 11B depict exemplary illustrations 
of variations of anchor retrieval mechanisms and methods. 
0038 FIGS. 12A-12D are cross-sectional views of a por 
tion of a heart, schematically illustrating the positioning and 
deployment of a variation of a tissue anchor into a region of a 
mitral valve annulus. 
0039 FIG. 13 shows a transseptal approach to the left 
ventricle of a heart. 
0040 FIG. 14 shows a transapical approach to the left 
ventricle of a heart. 

DETAILED DESCRIPTION 

0041. Described here are devices, methods, and kits for 
deploying one or more implants, such as one or more anchors, 
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into tissue (e.g., heart tissue) of a Subject. In some variations, 
multiple implants may be coupled to each other with a cou 
pling member (e.g., a tether), which may be tensioned to 
tighten or compress tissue, such as Soft tissue. Soft tissue 
includes, for example, muscle tissue and fattissue, while hard 
tissue includes, for example, bone tissue. The devices, meth 
ods, and kits described here may be used in percutaneous 
procedures (where access to the anchor deployment site is 
achieved intravascularly), or in open Surgical procedures 
(where access to the anchor deployment site is achieved via 
incision). While not so limited, the devices, methods, and kits 
described here may be used, for example, in the fields of 
general Surgery, cardiology, urology, neurosurgery, gastroen 
terology, and the like. Exemplary procedures include repair of 
heart Valves (e.g., mitral, tricuspid, aortic), repair or reduction 
of sphincters, closure of wounds, and reduction of the circum 
ference of the gastroesophageal junction. Some variations of 
the devices, methods, and/or kits described here may be used 
in endoscopic procedures (e.g., laparoscopy and/or arthros 
copy). Certain variations of the devices, methods, and/or kits 
described here may be used in Natural Orifice Transluminal 
Endoscopic Surgery (“NOTES) procedures. In general, the 
devices, methods, and kits may be used with any of a variety 
of different anchors. For example, the devices may be used 
with anchors of any desirable size, the size of the anchor being 
largely dependent upon the procedure to be carried out. Spe 
cific examples of the devices, methods, and kits will now be 
described in further detail below. 

0042 Turning now to the figures, FIG. 1A shows two 
anchors (100) and (104) anchored into tissue (106) of a sub 
ject. A coupling member (as shown, a tether (110)) is fixedly 
attached to anchor (100), and is threaded through a loop 
region (114) of anchor (104). As shown in FIG. 1B, when 
tether (110) is pulled upon in the direction of arrow (A1), a 
cinching effect results, such that anchors (100) and (104) are 
brought closer together, and the tissue length between 
anchors (100) and (104) is reduced. In this way, tissue (106) 
is compressed between anchors (100) and (104). It should be 
understood that while two anchors are shown in FIGS. 1A and 
1B, in some cases multiple anchors may be used. After tether 
(110) has been tensioned by a desired amount, tether (110) 
may be locked to maintain the tension, and in some cases, 
excess portions of tether (110) may be cut and removed. 
0043. As discussed above, in some variations, one or more 
of the devices, methods, and/or kits described here may be 
used to deploy one or more anchors to tissue in the vicinity of 
a heart valve during a heart Valve repair procedure (e.g., a 
mitral valve repair procedure). Heart valve repair procedures 
will now be discussed in further detail below. 

0044 FIG. 2A shows a cross-sectional view of a heart (H) 
including an aorta (AO), a Superior Vena cava (SVC), a right 
atrium (RA), a right ventricle (RV), a left atrium (LA), and a 
left ventricle (LV). As shown in FIG. 2A, a mitral valve (MV) 
comprising mitral valve leaflets (MVL) separates left atrium 
(LA) from left ventricle (LV), while a tricuspid valve (TV) 
comprising tricuspid valve leaflets (TVL) separates right 
atrium (RA) from right ventricle (RV). There are two mitral 
valve leaflets (MVL), the anteromedial leaflet and the poste 
rolateral leaflet. In some cases, mitral valve leaflets (MVL) 
and/or tricuspid valve leaflets (TVL) may be referred to more 
generally herein as leaflets (L). Additionally, heart (H) 
includes papillary muscles in its right ventricle (RVPM), as 
well as papillary muscles in its left ventricle (LVPM). Both 
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the mitral valve and the tricuspid valve comprise a valve 
annulus (not shown), discussed in further detail below. 
0045 FIG. 2A also shows a primary chorda tendinea 
(PCT), secondary chorda tendinea (SCT), and tertiary chorda 
tendinea (TCT) in left ventricle (LV)—of course, these are 
only illustrative chordae tendineae, and a heart generally has 
more than one of each of these different types of chordae 
tendineae. The chordae tendineae (also referred to herein as 
“chords) are tendons in the left and right ventricles of the 
heart, Some of which connect the heart's papillary muscles to 
its mitral and tricuspid valves. These chords help to ensure 
unidirectional flow through the valve leaflets, preventing the 
valves from moving into the atria when the Ventricles con 
tract. Primary or first-order chords attach papillary muscles to 
the free edges of the valve leaflets, secondary or second-order 
chords attach papillary muscles to the Ventricular Surfaces of 
the valve leaflets, and tertiary or third-order chords connect 
the ventricular walls to the undersurfaces of the posterolateral 
leaflets. 

0046. As shown in FIG. 2A, right ventricle (RV) includes 
a subvalvular space (205), and left ventricle (LV) includes a 
subvalvular space (206). The subvalvular space, as used 
herein, generally includes the portion of the Ventricular cham 
ber that is bound peripherally by the ventricular wall (VW), 
superiorly by theatrio-ventricular valve leaflets, and centrally 
by the primary chordae tendineae (PCT), and is located along 
the circumference of the valve annulus. Additionally, the 
Subannular groove region (204), as used herein, includes the 
space bordered by the inner surface of the ventricular wall 
(VW), the inferior surface of valve leaflets (MVL) or (TVL), 
and the tertiary chordae tendineae (TCT) connected directly 
to the ventricular wall (VW) and a leaflet (L). While FIG. 2A 
shows subannular groove region (204) in left ventricle (LV), 
it should be understood that right ventricle (RV) has a corre 
sponding Subannular groove region, as well. Devices and 
methods described here with respect to the subannular groove 
region in the left ventricle may, of course, be used in the 
Subannular groove region of the right ventricle, as appropri 
ate. 

0047 FIG. 2B shows a cross-sectional depiction of heart 
(H) with one variation of a catheter (200) advanced in a 
retrograde direction through aorta (AO) and into left ventricle 
(LV) (e.g., after being inserted into the femoral artery). Cath 
eter (200) may, for example, be a guide catheter, which will be 
discussed in further detail below. Retrograde, as used herein, 
generally refers to a direction opposite the expected flow of 
blood. This access route may be used to reach subvalvular 
space (206). The distal portion of catheter (200) may then be 
advanced, for example, under the posterolateral mitral valve 
leaflet and into Subannular groove region (204). In some 
variations, catheter (200) may be a generally flexible elongate 
catheter which may have one or more curves or bends toward 
its distal end. The curves or bends may facilitate placement of 
the distal end (202) of catheter (200) at the desired location. 
Distal end (202) of catheter (200) may be configured to be 
positioned at an opening into Subvalvular space (206) or 
within subvalvular space (206), such that subsequent devices 
(e.g., anchor deployment catheters) may be passed through 
catheter (200) and into subvalvular space (206). Although the 
retrograde aortic access route preferably starts from a percu 
taneous or peripheral access site, in some variations, aortic 
access may be achieved by an incision in the ascending aorta, 
descending aorta, aortic arch or iliac arteries, following Sur 
gical, thorascopic or laparoscopic access to a body cavity. 
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0048. In certain variations, other spaces bound by or relat 
ing to one or more cardiac structures may be used as a target 
region of the heart. These structures include but are not lim 
ited to the base of the ventricle, the mitral valve, the tricuspid 
valve, the primary chordae tendineae, the secondary chordae 
tendineae, the tertiary chordae tendineae, the anterior mitral 
valve leaflet chordae tendineae, the posterior mitral valve 
leaflet chordae tendineae, the interleaflet chordae tendineae, 
the papillary muscle, the anterior-lateral papillary muscle, the 
posterior-medial papillary muscle, the Ventricular apical 
region, and the Ventricular apex. As an example, in some 
variations, a Supra-apical space from about the base of the 
mitral valve leaflets to just above the ventricular apex or 
apical region may be the target region. As another example, in 
certain variations, the target region may be the peri-papillary 
muscle region, which includes the space about one centimeter 
above and about one centimeter below the level of the papil 
lary muscle region, as well as the spaces between the papillary 
muscles. In some variations, the target region may be the 
endocardial Surface abutting or accessible from the given 
space or cardiac structures. In still other variations, the target 
region may be a region located between the base and apex of 
a ventricle and between longitudinal borders drawn through 
the papillary muscles (e.g., either a posterior-lateral or an 
anterior-medial ventricular endocardial surface). In other 
variations, the target region may exclude the space along the 
longitudinal axis from the base of a ventricle to the apex of the 
Ventricle (e.g., the target region may be tubular or toroidal in 
configuration, with an internal border relating to a chorda 
tendinea). 
0049 FIG. 3 provides a flowchart depiction of one varia 
tion of a method (300) for deploying at least two anchors of an 
implant into the region of a heart Valve annulus. As shown 
there, this illustrative method comprises advancing a guide 
catheter to a subannular groove region of a heart (380), 
advancing a guidewire through a lumen of the guide catheter 
(384), advancing a guide tunnel over the guidewire (386), and 
proximally withdrawing the guidewire from the guide tunnel 
(388). The guide catheter may be advanced into and posi 
tioned within the body under fluoroscopic guidance, for 
example. In some cases, the accessibility of the Subannular 
groove region may be verified prior to advancement of the 
guide catheter to the Subannular groove region (e.g., using a 
diagnostic catheter). Devices, methods, and kits for Verifying 
the accessibility of a target site are described, for example, in 
U.S. Provisional Application Ser. Nos. 61/145,964, filed on 
Jan. 20, 2009: 61/160,670, filed on Mar. 16, 2009; and 
61/178,938, filed on May 15, 2009, all of which are hereby 
incorporated by reference in their entirety. 
0050. The guide tunnel may, for example, comprise an 
outer catheter with a passageway in which an inner catheter 
slidably resides. However, other appropriate variations of 
guide tunnels may also be used. After the guidewire has been 
proximally withdrawn from the guide tunnel (388), a primary 
anchor deployment catheter may be advanced through the 
lumen of the guide tunnel (390), and a first anchor may be 
deployed through a first opening of the guide tunnel and into 
a first region of the heart valve annular tissue (392). The first 
anchor is typically coupled or secured to a coupling member, 
such as a tether. In this way, after the first anchor is secured to 
heart tissue, the coupling member will remain coupled to the 
first anchor. While the coupling member may be used as a 
track or monorail for the advancement of additional anchor 
deployment catheters thereover, the coupling member is also 
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a component of the implant that interconnects the multiple 
anchors. A portion of the coupling member facilitates the 
tightening of the implant and remains in the body with the 
anchors after the anchor deployment system is removed from 
the body. 
0051. After the first anchor has been deployed in the 
region of the heart valve annular tissue, the primary anchor 
deployment catheter may be proximally withdrawn from the 
guide tunnel. While maintaining the existing position of the 
outer catheter of the guide tunnel about the Subannular groove 
region, the inner catheter of the guide tunnel may be reposi 
tioned at a second opening of the outer catheter (394). A 
secondary anchor deployment catheter may then be advanced 
over the coupling member through the lumen of the guide 
tunnel (396). 
0052. During advancement of the secondary anchor 
deployment catheter over the coupling member, the coupling 
member may enter the secondary anchor deployment catheter 
through an opening at its distal end, and exit the secondary 
anchor deployment catheter through an opening in its side 
wall that is proximal to its distal end. Alternatively, the cou 
pling member may enter the secondary anchor deployment 
catheter through an opening at its distal end, and exit the 
secondary anchor deployment catheter through an opening at 
its proximal end, or at any other location proximal to the distal 
end. After the secondary anchor deployment catheter has 
been advanced over the coupling member through the lumen 
of the guide tunnel, a second anchor may be deployed from 
the secondary anchor deployment catheter into a second 
region of the heart valve annular tissue using a second open 
ing of the guide tunnel (398). In some variations, the second 
ary anchor deployment catheter may be used to deploy one or 
more additional anchors, and/or one or more other anchor 
deployment catheters may be used to deploy one or more 
additional anchors. 

0053 While method (300) has been described above, 
other variations of methods may be employed, depending on 
the needs of the patient and operator preference. As an 
example, in some variations, after a first anchor has been 
deployed using the primary anchor deployment catheter, Sub 
sequent deployment of anchors may beachieved by removing 
and reloading the primary anchor deployment catheter (as an 
alternative to, or in addition to, using one or more secondary 
anchor deployment catheters). In other variations, the pri 
mary anchor deployment catheter may be loaded with a plu 
rality of anchors and may not need to be withdrawn from the 
guide tunnel to deploy Subsequent anchors. As another 
example, in certain variations, multiple (i.e., at least two) 
anchors may be deployed through a single window of a guide 
tunnel using primary and/or secondary anchor deployment 
catheters. For example, two or more anchors may be deployed 
through the first opening of a guide tunnel. In some variations, 
multiple anchors may be deployed through a distal-most 
opening in a guide tunnel, and multiple anchors may also be 
deployed through a proximal-most opening in the guide tun 
nel. This may, for example, result in enhanced stability for the 
overall implant. Other suitable variations of anchor deploy 
ment methods may also be used. 
0054 FIGS. 4A-4I provide a more detailed depiction of 
the method shown in flowchart form in FIG. 3. As shown 
there, mitral valve (MV) is depicted schematically from an 
inferior perspective looking in a Superior direction, but in 
other variations the tricuspid valve, pulmonary valve or aortic 
valve may be accessed. First, and as shown in FIG. 4A, a 
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guide catheter (440) may be advanced to a Subannular groove 
region (404) using any of the access routes (or any other 
suitable access routes) described herein. Guide catheter (440) 
may have a size of, for example, 6 Fr to 16 Fr (i.e., an outer 
diameter of 2 millimeters to 5.33 millimeters), such as 14 Fr 
(i.e., an outer diameter of 4.67 millimeters), although other 
Suitable sizes may also be used. In some variations, guide 
catheter (440) may have an atraumatic tip (e.g., to limit the 
likelihood of damage to tissue during advancement of the 
guide catheter). Guide catheters are described, for example, 
in U.S. Provisional Application Ser. Nos. 61/145,964, filed on 
Jan. 20, 2009: 61/160,670, filed on Mar. 16, 2009, and 61/178, 
938, filed on May 15, 2009; each of which was previously 
incorporated by reference in its entirety. 
0055 As shown in FIG. 4B, after guide catheter (440) has 
been positioned at the desired location in Subannular groove 
region (404), a guidewire (444) may be advanced through a 
lumen of guide catheter (440). Guidewire (444) may be 
advanced beyond the distal end (446) of guide catheter (440), 
so that guidewire (444) extends farther along Subannular 
groove region (404) than guide catheter (440), as shown in 
FIG. 4B. 

0056. After guidewire (444) has been positioned in sub 
annular groove region (404), a guide tunnel (448) may be 
advanced through guide catheter (440), over guidewire (444), 
as shown in FIG. 4C. Referring to FIG. 4C, a distal portion 
(442) of guidewire (444) extends from the distal end of guide 
tunnel (448). Guide tunnel (448) may be any suitable catheter, 
and in some instances, it may be desirable for the guide tunnel 
to be pre-shaped or pre-formed at its distal end, such as the 
guide tunnel illustrated in FIG. 4C. In certain variations, 
guide tunnel (448) may have a pre-shaped distal portion that 
is curved. In this way, the guide tunnel may more easily 
conform to the geometry of the atrio-ventricular valve. It 
should also be understood that any of the catheters or 
guidewires described here may be pre-shaped or pre-formed 
to include any number of Suitable curves, angles or configu 
rations. Of course, the guidewires and/or catheters described 
here may also be steerable. Guide tunnels are described, for 
example, in U.S. patent application Ser. No. 12/366,553 (pub 
lished as US 2009/0222083 A1), which is hereby incorpo 
rated by reference in its entirety. Curved catheters are 
described, for example, in U.S. Provisional Application Ser. 
Nos. 61/145,964, filed on Jan. 20, 2009: 61/160,670, filed on 
Mar. 16, 2009; and 61/178,938, filed on May 15, 2009, each 
of which was previously incorporated by reference in its 
entirety. 
0057 Referring now to FIG. 4D, after guide tunnel (448) 
has been positioned in Subannular groove region (404), 
guidewire (444) may be withdrawn proximally. A primary 
anchor deployment catheter (not shown) may then be 
advanced through the lumen of guide tunnel (448) and toward 
an opening (454) at or adjacent to the distal tip (456) of guide 
tunnel (448). 
0058. In the variation depicted in FIG. 4E, the primary 
anchor deployment catheter remains within guide tunnel 
(448), and an anchor (458) is deployed through opening (454) 
to attach to the body tissue. In other variations, however, the 
primary anchor deployment catheter may be extended 
through opening (454) of guide tunnel (448). While anchor 
deployment catheters are described herein, additional exem 
plary variations of anchor deployment catheters are 
described, for example, in U.S. patent application Ser. No. 
1 1/583,627 (published as US 2008/0172035 A1), which is 
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hereby incorporated by reference in its entirety, and in U.S. 
patent application Ser. No. 12/366,553 (published as US 
2009/0222083 A1), which was previously incorporated by 
reference in its entirety. 
0059. In some variations, opening (454) may be the distal 
most anchor deployment opening of guide tunnel (448). In 
certain variations, one or more openings may have a separate 
lumen in guide tunnel (448), so that any anchors deployed 
from such openings would not interfere with or restrict the 
deployment of Subsequent tissue anchors distal to those open 
ings. Furthermore, although FIG.4E depicts opening (454) as 
a side opening of guide tunnel (448), in Some variations, 
opening (454) may be located at distal tip (456) and may be 
the same opening shown with a distally protruding guidewire 
(444) in FIG. 4C. 
0060 Anchor (458), shown in FIG. 4E, is preferably a 
self-expanding design as it exits the anchor deployment cath 
eter and guide tunnel (448) to self-secure into the annular 
tissue accessible from Subannular groove region (404). It 
should be understood that one or more anchors of an implant 
may be deployed into the annulus directly, while other 
anchors may be secured to other tissue in the vicinity of 
Subannular groove region (404). For example, one or more 
anchors may be secured to the tissue below the annulus. 
Anchor deployment may be monitored, for example, under 
fluoroscopy. After anchor (458) has been deployed, the pri 
mary anchor deployment catheter may be proximally with 
drawn. Alternatively, in some variations, the primary anchor 
deployment catheter may be used to deploy one or more 
additional anchors through the same opening in the guide 
tunnel, prior to being proximally withdrawn. A tether (460), 
attached to anchor (458) and seen best in FIGS. 4G and 4H. 
may be used to facilitate the insertion of additional anchor 
deployment catheters toward the implantation site. 
0061. In this particular variation, as demonstrated in FIG. 
4F, guide tunnel (448) is maintained in the same position 
while additional anchors (464) and (458) are deployed from 
additional openings (464") and (454") along guide tunnel 
(448). In some variations, one or more secondary anchor 
deployment catheters may be serially inserted into guide tun 
nel (448), using tether (460) to serially guide anchors (464) 
and (458) through openings (464") and (454"). While not 
shown here, in certain variations, multiple anchors may be 
deployed through a single opening in a guide tunnel (e.g., by 
multiple different anchor deployment catheters, or by a single 
anchor deployment catheter). For example, an anchor deploy 
ment catheter may be used to deploy an anchor through an 
opening in a guide tunnel. Then, the guide tunnel may be 
moved to adjust the position of the opening relative to the 
anatomy. After the guide tunnel has been moved, another 
anchor may be deployed through the same opening in the 
guide tunnel, either by the same anchor deployment catheter, 
or by a different anchor deployment catheter. Thus, an open 
ing in a guide tunnel may be used in the deployment of one 
anchor or multiple anchors, or in Some cases, may not be used 
in the deployment of any anchors (e.g., when other openings 
in the guide tunnel are used instead). 
0062. In certain variations, the anchor deployment cath 
eters may be loaded with one or more anchors at the point 
of-use, while in other variations the anchor deployment cath 
eters may be pre-loaded at the point-of-manufacture. In some 
variations, the anchor deployment catheters may be reloaded 
at the point-of-use, while in other variations, the anchor 
deployment catheters may be single-use devices that are dis 
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carded after anchor deployment. In certain variations, the 
anchor deployment catheters may be configured to hold two 
or more anchors (e.g., anchors (458), (458), and (464)), and 
may be able to deploy multiple anchors without requiring 
withdrawal of the anchor deployment catheter between 
anchor deployments. In some variations, multi-anchor 
deployment catheters may be configured to deploy multiple 
anchors simultaneously through multiple openings of guide 
tunnel (448), and/or to deploy multiple anchors simulta 
neously through at least one individual opening of guide 
tunnel (448). 
0063 Anchors (e.g., anchors (458), (458) and (464)) may 
be deployed from the anchor deployment catheter and guide 
tunnel (448) in any suitable fashion, including but not limited 
to using a push-pull wire, a plunger or pushing member, or 
any other Suitable actuation technique. Similarly, anchors 
may be coupled to tether (460) by any suitable coupling 
method. For example, one or more knots, welded regions, 
and/or adhesives may be used. In some variations, crimping 
and/or tying techniques may be employed. Alternate varia 
tions for anchor deployment and anchor couplings are 
described, for example, in U.S. patent application Ser. No. 
1 1/583,627 (published as US 2008/0172035 A1), which is 
hereby incorporated by reference in its entirety. 
0064. In the variations depicted in FIGS. 4A-4I, before a 
secondary anchor deployment catheter is advanced through 
guide tunnel (448), tether (460) may be threaded into the 
secondary anchor deployment catheter and slidably engaged 
with a second anchor (464). In some variations, second 
anchor (464) may be preloaded into the secondary anchor 
deployment catheter before threading tether (460), while in 
other variations, the second anchor may be pre-threaded 
before being loaded into the secondary anchor deployment 
catheter. Any of a number of different methods may be used to 
thread a coupling member, Such as tether (460), into an 
anchor deployment catheter, and to engage the coupling 
member with an anchor. Exemplary methods are described, 
for example, in U.S. patent application Ser. No. 1 1/202,474 
(published as US 2005/0273138A1), which is hereby incor 
porated by reference in its entirety. Additionally, threading 
devices are described, for example, in U.S. patent application 
Ser. No. 1 1/232,190 (published as US 2006/0190030 A1), 
which was previously incorporated by reference in its 
entirety. 
0065. With reference to FIG.4H, after allofanchors (458), 
(458) and (464) have been deployed into body tissue, guide 
tunnel (448) may be withdrawn from guide catheter (440). A 
termination catheter (474) may then be inserted through 
guide catheter (440), over tether (460). Termination catheter 
(474) may be used to facilitate tensioning of tether (460), 
thereby cinching anchors (458), (458) and (464) together to 
remodel the annular tissue. This cinching effect may be 
viewed, for example, using ultrasound. Termination catheter 
(474) may also be used to secure the cinched anchors (458), 
(458) and (464) with a termination member (476) that resists 
tether loosening or slippage, as illustrated in FIG. 41. In other 
variations, termination catheter (474) may secure tether (460) 
to an anchor or to body tissue without the use of a termination 
member. Devices and methods for performing termination of 
cinchable implants are described, for example, in U.S. patent 
application Ser. Nos. 1 1/232,190 (published as US 2006/ 
0.190030 A1) and 1 1/270,034 (published as US 2006/ 
0122633A1), both of which were previously incorporated by 
reference in their entirety, and in U.S. patent application Ser. 
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Nos. 12/253,885, filed on Oct. 17, 2008, and 12/480,568, filed 
on Jun. 8, 2009, both of which are hereby incorporated by 
reference in their entirety. 
0066 While one variation of a heart valve repair proce 
dure has been described, other variations of heart valve repair 
procedures may also be used. Mitral valve repair procedures 
are described, for example, in U.S. patent application Ser. 
Nos. 1 1/232,190 (published as US 2006/0190030 A1), 
1 1/270,034 (published as US 2006/0122633A1), and 1 1/583, 
627 (published as US 2008/0172035A1), all of which were 
previously incorporated by reference in their entirety, and in 
U.S. patent application Ser. No. 1 1/656,141 (published as US 
2008/0177380 A1), which is hereby incorporated by refer 
ence in its entirety. 
0067. As described above, one or more anchor deploy 
ment catheters may be used in an anchor deployment proce 
dure. Certain variations of anchor deployment catheters may 
be particularly suitable for percutaneous procedures. For 
example, the catheters may be made of one or more flexible 
materials and/or may have a relatively low profile. Other 
variations of anchor deployment catheters may be particu 
larly Suitable for Surgical procedures. For example, the cath 
eters may be made of one or more relatively rigid materials. 
Other types of anchor deployment devices may also be used, 
as appropriate. The devices generally are configured to 
deploy tissue anchors, and as such, may be useful in any 
variety of procedures, including those procedures mentioned 
above. The devices may be especially useful in deploying 
anchors in areas of the body that are somewhat difficult to 
access. Moreover, in some variations, the devices may 
include one or more features that allow for enhanced control 
over the devices and over the anchor deployment process 
during use. 
0068. Some of the described devices comprise a shaft 
having a lumen for housing at least one anchor therein, and a 
mechanism for deploying the anchor distally from the lumen. 
The corresponding anchor may comprise one or more eyelets 
and may have an expanded configuration and a collapsed 
configuration. When the anchor is in its collapsed configura 
tion, it may have a relatively small profile, which may enable 
the anchor to be housed within the lumen of the device shaft. 
When the anchor is deployed from the lumen, however, the 
anchor may assume its expanded configuration as it expands 
and secures into tissue. In some variations, the inner diameter 
of the lumen may be the same size as, or Smaller than, the 
diameter of the eyelet of the anchor to be disposed therein 
when the anchor is in its expanded configuration. In some 
Such variations, the legs of the anchor may be able assume a 
more linear shape when the anchor initially exits the lumen. 
The legs of the anchor may then assume a more curved shape 
as full expansion occurs. This may, for example, allow the 
anchor to securely implant into body tissue upon deployment. 
In certain variations, a device may comprise a shaft having a 
lumen for housing at least one anchor comprising at least one 
eyelet, where the inner diameter of the lumen is larger than the 
diameter of the eyelet. 
0069. As described briefly above, in certain variations of 
methods, a primary anchor deployment catheter may be used 
to deploy one or more anchors that are fixedly coupled to a 
coupling member. Upon deployment of the anchor oranchors 
into tissue, the coupling member may effectively become 
anchored to the tissue, as well. The coupling member may 
then be used as a track for otheranchor deployment catheters 
to deploy additional anchors over the coupling member. 
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Examples of Such anchor deployment methods are described 
in U.S. patent application Ser. No. 1 1/583,627 (published as 
US 2008/0172035 A1), which was previously incorporated 
by reference in its entirety. 
(0070 FIGS. 5A-5L provide an illustrative depiction of a 
variation of a primary anchor deployment catheter (500). 
First, and referring specifically to FIGS. 5A-5C, primary 
anchor deployment catheter (500) comprises a proximal 
operating portion (502) and an elongated shaft (504) includ 
ing a distal anchor deployment portion (506). Shaft (504) 
defines a lumen (508) (FIG.5C), and includes a mechanism 
for deploying one or more anchors distally from the lumen, 
which will be described in more detail below. 

(0071. While lumen (508) is generally circular in cross 
section (FIG.5J), a lumen of an anchor deployment catheter 
may have any suitable cross-section. For example, a lumen 
may have an elliptical cross-section, a rectangular cross-sec 
tion, or any other geometrically desirable cross-section. 
When referring to the “inner diameter of the lumen in those 
instances in which a non-circular cross-section is used (e.g., 
when an elliptical cross-section is used), the maximum 
dimension of the cross-section is intended. Additionally, 
while primary anchor deployment catheter (500) is depicted 
as having one lumen (508), in some variations an anchor 
deployment catheter may have more than one lumen. As an 
example, in certain variations, an anchor deployment catheter 
may comprise a lumen configured to hold one or more 
anchors, and another lumen configured for delivery of one or 
more therapeutic agents therethrough. 
(0072 Referring now to FIGS. 5B, 5H, and 5I, proximal 
operating portion (502), which may be used to deploy one or 
more anchors from primary anchor deployment catheter 
(500), comprises a handle collar (510) and an actuator (512). 
Handle collar (510) is fixedly coupled to two slide pins (514) 
and (516), and actuator (512) is slidably coupled to the slide 
pins. A compression spring (518) is disposed between handle 
collar (510) and actuator (512). Compression spring (518) 
may have a spring constant of for example, about 0.25 lb/inch 
to about 1.5 lb/inch, and/or may be formed of for example, 
stainless steel. Compression spring (518) is coaxially dis 
posed about a pushing member (520) that is fixedly coupled to 
actuator (512) and slidably disposed within an aperture (522) 
(FIG. 5B) of handle collar (510). Pushing member (520), 
actuator (512), and compression spring (518) may be formed 
as a single integral unit, or may beformed of at least two parts 
that are then interconnected. 
0073 Pushing member (520) passes through a sheath 
(524) of shaft (504) (FIG. 5J), to distal anchor deployment 
portion (506) of shaft (504). As shown in FIG. 5K, pushing 
member (520) comprises a distal tip portion (521). Distal tip 
portion (521) is tapered, such that its cross-sectional diameter 
at its distal end is Smaller than its cross-sectional diameter at 
its proximal end. During use, pushing member (520) may be 
advanced within lumen (508), toward a tubular internal stop 
(530) (FIG.5L) disposed within the lumen. Distal tip portion 
(521) may then be advanced into the lumen (not shown) of 
internal stop (530), thereby engaging the internal stop. The 
distal tip portion may continue to be advanced into the lumen 
of the internal stop, until the tapered shape of the distal tip 
portion prevents it from being able to move any further dis 
tally. Thus, the presence of internal stop (530) prevents push 
ing member (520) from being advanced too far distally during 
use. It may also thereby provide a tactile indication that the 
advancement of the pushing member is complete. 
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0074 As shown in FIG. 5D, internal stop (530) also 
includes notches (597) for temporary coupling with an 
anchor, such as anchor (536). For example, the anchor may be 
aligned within notches (597), which may be used to orient the 
anchor for deployment. The anchor may be loosely seated 
within the notches or may have a tighter fit within the notches. 
It should be understood that while the anchor and the internal 
stop may be temporarily coupled in this way, the anchor and 
the internal stop generally are separate components, and are 
not integral with each other. 
0075 While pushing member (520) comprises a tapered 
distal portion (521) that limits its distal advancement, in some 
variations, a pushing member may alternatively or addition 
ally comprise one or more other features that may be used to 
limit its distal advancement (or even proximal withdrawal). 
For example, while not being tapered, a pushing member may 
still have a varying cross-sectional dimension (e.g., a varying 
cross-sectional diameter) along at least a portion of its length. 
0076. As an example, FIG. 5M shows a pushing member 
(560) comprising an elongated portion (562) and a ring (564) 
surrounding the elongated portion. As shown in FIG. 5.N. 
when pushing member (560) is advanced into a tubular inter 
nal stop (566), ring (564) contacts the tubular internal stop, 
preventing further distal movement by the pushing member. 
While a ring is shown, other configurations that essentially 
function as a shoulder may alternatively or additionally be 
used. 
0077. As another example, FIG.50 shows a pushing mem 
ber (567) comprising a first elongated member (568) coupled 
to a second elongated member (570). First elongated member 
(568) has a cross-sectional diameter (D1) that is larger than 
the cross-sectional diameter (D2) of second elongated mem 
ber (570). As shown in FIG. 5P, when pushing member (567) 
is advanced into a tubular internal stop (572), cross-sectional 
diameter (D2) is Small enough for second elongated member 
(570) to pass through tubular internal stop (572). However, 
cross-sectional diameter (D1) is too large for first elongated 
member (568) to be able to pass through tubular internal stop 
(572). As a result, tubular internal stop (572) prevents pushing 
member (567) from being advanced any further distally. 
0078. As an additional example, FIG.5O shows a pushing 
member (574) comprising an elongated member (576) slid 
ably disposed within a tubular member (578). Tubular mem 
ber (578) has an outer diameter (D3), while elongated mem 
ber (576) has a smaller cross-sectional diameter (D4). 
Referring now to FIG.5R, during use, pushing member (574) 
may be advanced toward a tubular internal stop (580), until 
tubular member (578) contacts tubular internal stop (580) and 
is prevented from being advanced any further distally. How 
ever, elongated member (576), with its smaller cross-sec 
tional diameter (D4), may be able to continue being advanced 
distally through tubular internal stop (580). Elongated mem 
ber (576) may, for example, belong enough to push an anchor 
out of an anchor deployment catheter during use, without 
being so long as to extend out of the anchor deployment 
catheter. 

0079. Other variations of pushing members are also con 
templated for use with the devices described here. For 
example, in Some variations, a pushing member may com 
prise one or more shoulders and/orangled regions that may be 
used to limit or control distal advancement of the pushing 
member during use. Moreover, in certain variations, a push 
ing member may not comprise any features for limiting its 
distal advancement. 
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0080 Referring back to FIGS. 5C, 5E-5G, 5J, and 5K, 
pushing member (520) is also tubular. Additionally, in some 
variations, pushing member (520) may have a spiral cut (not 
shown) in its distal end. The spiral cut may, for example, 
provide the pushing member with enhanced flexibility, push 
ability, and/or maneuverability (e.g., thereby enhancing the 
ability of the pushing member to be advanced through an 
aortic arch). In some variations, pushing member (520) may 
be in the form of a hypotubehaving a spiral cut in its distalend 
(e.g., formed by a laser). While a spiral cut is described, 
certain variations of pushing members may include cuts with 
different configurations. For example, in some variations, a 
pushing member may include slits that are transverse to a 
longitudinal axis of the pushing member. In certain varia 
tions, a pushing member may comprise a coiled wire or 
ribbon at its distal end (e.g., rather than a spiral cut, or in 
addition to a spiral cut). Moreover, some pushing members 
may include one or more of these features in a different 
location, either as an alternative to, or in addition to, including 
the features in their distal ends. 

I0081. Because pushing member (520) is tubular, one or 
more coupling members may pass through the center of push 
ing member (520). For example, and as shown in FIG. 5.J., a 
coupling member (as shown, a tether (538)) passes through 
the center of pushing member (520). Pushing member (520) 
comprises a liner (540) that may be formed of one or more 
materials that enhance the advancement of the pushing mem 
ber along a coupling member. For example, liner (540) may 
be formed of high-density polyethylene (HDPE) or polytet 
rafluoroethylene (PTFE), such as etched polytetrafluoroeth 
ylene, or flattened polyimide. While one variation of a push 
ing member has been described, other suitable variations of 
pushing members may be used. Such as pushing members that 
do not comprise liners, that are not spiral cut, and/or that are 
not tubular. Moreover, in some variations of devices and/or 
methods, more than one pushing member may be employed. 
As an example, a device may be configured to deploy two 
anchors simultaneously, and may comprise two pushing 
members, with one pushing member to be used for each 
anchor. 

I0082 Referring again to FIGS. 5B, 5H, and 5I, proximal 
operating portion (502) also comprises an O-ring housing 
(526) including an O-ring (527). Tether (538), which is 
coupled to an anchor (536) and runs through the entirety of 
primary anchor deployment catheter (500) (as discussed in 
additional detail below), passes through O-ring (527). O-ring 
(527) may be used to help maintain tension on tether (538), 
thereby limiting the likelihood that tether (538) will bunch up 
during use (e.g., toward the distal end of primary anchor 
deployment catheter (500)). O-ring (527) may be made of for 
example, silicone, ethylene propylene terpolymer rubber, 
butyl rubber, polyisoprene, one or more thermoplastic elas 
tomers (e.g., one or more KRATONR thermoplastic elas 
tomers), or a combination thereof. While primary anchor 
deployment catheter (500) is described as including an 
O-ring, in some variations, a primary anchor deployment 
catheter may not include an O-ring. Additionally, in certain 
variations, a secondary anchor deployment catheter may 
include an O-ring. Moreover, Some variations of catheters 
may include an element that has a different configuration 
from an O-ring, but that can also be used to maintain tension 
on a tether. 

I0083. During use of primary anchor deployment catheter 
(500), an operator may depress actuator (512), thereby caus 
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ing compression of compression spring (518) and slidable 
movement of pushing member (520) within lumen (508) of 
shaft (504). This allows pushing member (520) to contact an 
anchor disposed within lumen (508) of shaft (504), and push 
the anchor out of the lumen so that the anchor is deployed into 
a target site. It should be understood that while FIGS.5A, 5B, 
5H, and 5I show actuator (512) as having a particular geom 
etry or shape, any suitable shape may be used. It may be 
desirable, however, for actuator (512) to have an ergonomic 
shape, so that it is comfortable for operation by depression 
with a user's thumb, for example. It should also be noted that 
in some variations, different actuation mechanisms may alter 
natively or additionally be used. 
0084. While the mechanism for deploying an anchor dis 

tally from the shaft lumen depicted in FIGS. 5C, 5E-5G, and 
5K includes a slidable anchor, a spring, and a pushing mem 
ber slidably disposed within the shaft lumen, any suitable 
deployment mechanism may be used with the devices, meth 
ods, and kits described here. As an example, some variations 
of anchor deployment devices may not comprise a spring, 
while other variations of anchor deployment devices may 
comprise more than one spring. Moreover, while a pushing 
member is shown, other appropriate mechanisms may be 
used, including but not limited to hydraulic mechanisms, 
pressurized air mechanisms, or any other mechanisms 
capable of providing an axial force on an anchor that is 
sufficient to deploy the anchor distally from a lumen of a 
shaft. Similarly, all or a portion of the anchor may be made 
from, or coated or embedded with, one or more magnetic 
materials, and a corresponding magnet (e.g., a magnet on the 
tip of a catheter) may be placed distally of the anchor to 
withdraw the anchor from the lumen. Additionally, any suit 
able component may be used as part of Such a mechanism 
(e.g., pistons, plungers, cables, pumps, etc.), and the mecha 
nism for deploying the anchor may be made from any Suitable 
material or materials. Such as one or more metal alloys (e.g., 
stainless steel, nickel titanium alloy), polymers (e.g., nylon, 
polyetheretherketone (PEEK), polyether block amides, poly 
tetrafluoroethylene (PTFE)), mixtures or combinations 
thereof, and the like. In one variation, the mechanism for 
deploying the anchor may comprise a pushing member made 
of stainless steel and coated at least in part with polytetrafluo 
roethylene, which may help to reduce friction when sliding 
within the lumen of the catheter shaft. 

0085. The mechanism for deploying anchors may also be 
reinforced along those sections that do not traverse curves 
within the device shaft (e.g., in the case of a pushing member, 
the pushing member may be reinforced along its straight 
length). The mechanism may be reinforced with any suitable 
material or materials. As an example, in some variations, a 
metal or polymer tubing may be used. Such as a metal hypo 
tube. Similarly, the distal end of the mechanism may be 
reinforced with an element that helps to impart the axial force 
transmitted from the actuation onto the collapsed anchor. 
I0086) Referring now to FIGS. 5A, 5C-5G, 5K, and 5L, 
distal anchor deployment portion (506) of shaft (504) is the 
location from which one or more anchors may be deployed. 
As shown, distal anchor deployment portion (506) includes a 
curved region (528) (FIG. 5A), as well as an inflection point 
(529) (FIGS. 5C and 5G). In some variations, distal anchor 
deployment portion (506) may further comprise one or more 
additional curves. For example, distal anchor deployment 
portion (506) may comprise another curved region (571) 
(FIGS. 5E and 5G) that is distal to inflection point (529). 
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Curved region (571) may, for example, curve away from 
external stop (532), which is described in further detail below. 
I0087. The curvature of an anchor deployment device may 
depend, for example, on the characteristics of the target 
anatomy. Having at least one preformed curve near the distal 
end of the shaft may help a catheter to access areas that may 
otherwise be difficult to reach. For example, curved region 
(528) and/or curved region (571) may help primary anchor 
deployment catheter (500) to point toward tissue and/or to 
contact tissue upon exiting through an opening in a guide 
tunnel, and/or to point away from the guide tunnel. Inflection 
point (529) may also help to position the distal end of primary 
anchor deployment catheter (500) with respect to tissue. 
Curved region (528) forms an arc that may have any suitable 
or desirable central angle. For example, the central angle may 
be from about 15 degrees to about 270 degrees, from about 45 
degrees to about 180 degrees, or from about 50 degrees to 
about 120 degrees. It should be noted that some variations of 
anchor deployment devices may not include any curved 
regions or inflection points, or may include multiple (i.e., at 
least two) curved regions and/or inflection points. Variations 
of curved anchor deployment devices are discussed. in addi 
tional detail below. 

I0088. In some variations in which the flexible percutane 
ous devices described here are used in the repair of a heart 
valve (e.g., a mitral valve), and particularly when the valve is 
approached Subannularly, the catheter shaft may have a radius 
of curvature that is larger than that of the annulus of the valve. 
In this way, when the catheter is situated in the Subannular 
groove, the tip of the catheter may point outward against the 
annulus and the ventricular wall. In certain variations, the tip 
of the catheter may be beveled. For example, the tip may have 
one or more diagonal cuts and/or other various shapes on its 
edge, rather than having a square-cut edge. This may, for 
example, help to direct the anchors outward upon deploy 
ment. Of course, some variations of anchor deployment cath 
eters may include tips without any beveling (e.g., having a 
Square-cut edge). 
0089. As shown in FIGS. 5C-5G, 5K, and 5L, distal 
anchor deployment portion (506) includes sheath (524), inter 
nal stop (530) disposed within sheath (524), and an external 
stop (532). Distalanchor deployment portion (506) also com 
prises the distal tip (534) of primary anchor deployment cath 
eter (500). External stop (532) is coupled to (e.g., welded to) 
or integral with internal stop (530), and extends through an 
opening (not shown) in sheath (524). The opening in the 
sheath may have any appropriate size and configuration. For 
example, the opening may be circular or oval, or may be in the 
form of a slot. External stop (532) is in the form of an elon 
gated flap and may, for example, have a width of about 0.05 
inch to about 0.2 inch (e.g., about 0.08 inch), and/or a length 
of about 0.1 inch to about 0.3 inch (e.g., about 0.2 inch). 
(0090 Internal stop (530) and/or external stop (532) may 
be made from, for example, one or more metal alloys (e.g., 
stainless steel and/or Nitinol), and/or one or more polymers 
(e.g., PEBAX(R) 7233 polymer). The internal and external 
stops may be made of the same material or materials, or may 
be made of different materials. In some variations, the inter 
nal and/or external stops may be laser-cut. While external 
stop (532) is coupled to or integral with internal stop (530), in 
Some variations, an external stop may not be coupled to or 
integral with an internal stop. For example, an external stop 
may be formed of a piece of material (e.g., a polymer) that is 
formed separately from an anchor deployment catheter and 
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then is thermally fused to the outer surface of the anchor 
deployment catheter. Additionally, while an anchor deploy 
ment catheter including one internal stop and one external 
stop is shown, some variations of anchor deployment cath 
eters may not comprise an internal stop and/or may not com 
prise an external stop. Moreover, certain variations of anchor 
deployment catheters may comprise multiple internal stops 
and/or external stops. 
0091 During use, as anchor (536) is being deployed from 
primary anchor deployment catheter (500), internal stop 
(530) helps to prevent pushing member (520) from being 
pushed too far distally. More specifically, and as described 
above, as pushing member (520) is pushed distally, distal tip 
portion (521) enters the lumen of internal stop (530). Distal 
tip portion (521) may be tapered, such that its proximal end 
has a larger cross-section than its distal end. This tapering 
may be configured so that at a certain point, the cross-sec 
tional size of the distal tip portion is too large to fit within the 
lumen of the tubular internal stop. As a result, the pushing 
member cannot be advanced any further distally. 
0092 Additionally, external stop (532) may function to 
prevent primary anchor deployment catheter (500) from 
being over-advanced through an opening in a guide tunnel 
during the anchor deployment process. This, in turn, may help 
to limit the likelihood of damage to the target site during use 
of the anchor deployment catheter. For example, FIG. 5S 
shows distal anchor deployment portion (506) of primary 
anchor deployment catheter (500) being advanced through an 
opening (586) in a wall portion (588) of a guide tunnel (590). 
As distal anchor deployment portion (506) is advanced 
through opening (586), external stop (532) remains within the 
lumen (591) of the guide tunnel. External stop (532) bends 
back as distal anchor deployment portion (506) continues to 
be advanced. At a certain point, distal anchor deployment 
portion (506) will not be able to be advanced any further. This 
may occur, for example, because external stop (532) is not 
able to bendback any more, and/or because wall portion (588) 
of guide tunnel (590) becomes wedged between external stop 
(532) and sheath (524) (as shown in FIG.5S). Thus, external 
stop (532) may help prevent primary anchor deployment 
catheter (500) from being inadvertently advanced too far out 
of guide tunnel (590). 
0093. While one variation of an external stop has been 
shown, other Suitable variations of external stops may alter 
natively or additionally be used. In some variations, an exter 
nal stop may be relatively straight, while in other variations, 
an external stop may include one or more curves (e.g., to 
promote smooth tracking of the catheter or device of which 
the external stop is a part). In certain variations, an external 
stop may have a curvature that is designed to correspond with 
the curvature of the target site. 
0094 FIG. 5T depicts another variation of an external 
stop. As shown there, a distal portion (592) of an anchor 
deployment catheter (593) is advanced through an opening 
(594) in a wall portion (595) of a guide tunnel (596). Anchor 
deployment catheter (593) comprises an elongated member 
(599) and an external stop (598). As distal portion (592) of 
anchor deployment catheter (593) is advanced through open 
ing (594), external stop (598) bends back from elongated 
member (599). Eventually, the external stop will prevent the 
anchor deployment catheter from being advanced any further 
distally within the guide tunnel. Although external stop (598) 
is similar to external stop (532) shown above, it is oriented 
differently with respect to the opening in the guide tunnel 
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during use. Moreover, as shown in FIG. 5T, external stop 
(598) functions primarily by bending backward until it can 
bend no further. External stop (532) (FIG. 5S), on the other 
hand, may function by bending backward until it can bend no 
further, and/or by providing a location (between the external 
stop and the wall or sheath of the anchor deployment catheter) 
in which the guide tunnel wall can become wedged. In some 
variations, external stop (598) may beformed of, for example, 
a flat ribbon, such as a Nitinol flat ribbon. While not shown 
here, other variations of devices may comprise internal and/or 
external stops comprising one or more flat ribbons. 
0.095 External stops may have any suitable size, shape, 
and configuration. In some variations, an external stop may be 
integrally formed or fixedly coupled to another component of 
a catheter or other device. For example, an external stop may 
be integral with, or fixedly coupled to, an internal stop, and/or 
one or more other components of a catheter. FIG. 5U shows a 
variation of a catheter (501) comprising an external stop (503) 
in the form of an elongated wire loop form (e.g., comprising 
Nitinol). As shown, a portion of external stop (503) is dis 
posed within a lumen (507) of catheter (501), while the loop 
portion of external stop (503) extends externally of catheter 
(501). However, in some variations, an external stop compris 
ing a wire form may include different portions that are inter 
nally or externally located relative to a catheter body. In 
certain variations, an external stop may even be completely 
external to a catheter body. External stop (503) comprises a 
hinge region (509) that allows external stop (503) to bend or 
move (e.g., when compressed against an inner wall of a cath 
eter during use). As shown, external stop (503) is coupled to 
catheter (501) by a ring (505) (e.g., formed of one or more 
metals and/or metal alloys). However, an external stop may be 
coupled to a catheter body in other ways. As an example, a 
polymer sleeve (e.g., formed of 55D PEBAX(R) polymer) may 
be used to attach an external stop to a catheter body. As 
another example, an external stop may be welded to a con 
necting member, and the resulting assembly may be bonded 
to the catheter body. 
0096. Still other variations of external stops may be used. 
For example, and as shown in FIG.5V, in certain variations, 
an external stop (511) of a catheter (513) may comprise a leaf 
spring (515) (e.g., formed of stainless steel). In some varia 
tions, leaf spring (515) may have a thickness of about 0.01 
inch. Leaf spring (515) has a rounded distal end (517) that 
may be formed, for example, by heating and molding leaf 
spring (515). Rounded distal end (517) may, for example, be 
relatively unlikely to cause damage to a guide tunnel or other 
device during use. It should be noted, of course, that other 
variations of external stops may be configured differently. For 
example, in Some variations, an external stop may have a 
rounded end, but may not comprise a leaf spring, or an exter 
nal stop may not have a rounded end. Additional non-limiting 
examples of external stops are shown in FIGS.5W and 5X. In 
FIG.5W, a catheter (531) comprises an external stop (533) in 
the form of a molded appendage orthumb protruding from the 
outer surface (539) of the catheter. Similarly, FIG. 5X shows 
a catheter (535) comprising an external stop (537) in the form 
of a protrusion extending from the outer surface (541) of the 
catheter. 

0097. Other appropriate internal or external stop configu 
rations may also be used. As an example, in Some variations, 
a catheter may comprise one or more wire formations that 
may function as external stops, and that are different from the 
elongated wire loop form depicted in FIG. 5U above. As 
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another example, certain variations of catheters may com 
prise internal and/or external wings and/or bumps that may 
help to control the advancement of the catheters (e.g., relative 
to other catheters). Some variations of stops may function to 
slow or temporarily stop the advancement of a device. This 
may allow the operator an opportunity to determine whether 
to continue to advance the device. For example, in certain 
variations, a device may comprise one or more stops that 
essentially function as 'speed bumps, providing resistance 
and thereby slowing the advancement of the device. This may, 
for example, provide the operator with a signal that it may be 
desirable to stop advancing the device. In some variations, the 
stops may comprise a round portion followed by a flattened 
portion, where the round portion is configured to initially 
provide resistance to further advancement of the device. If the 
operator continues to advance the device despite the resis 
tance, then the flattened portion may allow for a normal rate of 
advancement to resume. In some variations, a catheter may 
comprise one or more visor-shaped stops that may be 
designed, for example, to provide increasing resistance as the 
catheter continues to be advanced. 

0098. External stops may be located in any suitable loca 
tion of a device. In some variations, an anchor deployment 
catheter may comprise one or more external stops that are 
coupled to its distal end. As an example, a catheter may 
comprise a spring cone at its distal end that provides tactile 
feedback to the operator as to the location of the device. As 
another example, a device may comprise one or more friction 
generating materials (e.g., a latex film) in one or more loca 
tions that are selected to result in increased resistance to 
device advancement when contacted. As an additional 
example, a catheter may comprise an expandable collar in its 
distal portion that may limit or prevent advancement of the 
catheter once expanded. 
0099. Additional non-limiting examples of stops include 
petals that are configured to anchor at the side of the myocar 
dium during a heart valve repair procedure and then to retract 
after at least one anchor has been deployed. The surface area 
and/or rigidity of the petals may be selected to prevent them 
from permanently penetrating into the myocardium. 
0100. In some variations, a device may comprise a catheter 
and a sheath Surrounding at least a portion of the catheter, 
where the portion includes a distal portion of the catheter. The 
sheath may be slidable with respect to the catheter, while also 
being fixed to the catheter in a distal portion of the device. 
During use, the device may be positioned such that the cath 
eter and sheath contact a tissue Surface. As the device is 
pressed against the tissue surface, the sheath may become 
larger in diameter (e.g., like an umbrella), and may effectively 
prevent or limit any further movement toward or into the 
tissue by the catheter. In this way, the sheath may function as 
a stop element for the device. 
0101 While the external stops shown above are depicted 
as helping to control the advancement of a primary anchor 
deployment catheter through an opening in a wall portion of 
a guide tunnel, external stops may be used with any of a 
number of different devices or combinations of devices. As an 
example, in Some variations, a secondary anchor deployment 
catheter may comprise one or more external stops (e.g., to 
control its advancement through an opening in a wall portion 
of a guide tunnel). As another example, in certain variations, 
a catheter that is not an anchor deployment catheter may 
comprise one or more external stops. As an additional 
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example, a device comprising one or more external stops may 
be advanced out of another device that is not a guide tunnel. 
0102. As depicted in FIGS. 5C-5G, 5K, and 5L, anchor 
(536) has been loaded into lumen (508) of shaft (504). Tether 
(538) is coupled to anchor (536), and extends proximally 
through primary anchor deployment catheter (500), exiting at 
the proximal end of proximal operating portion (502). For 
example, FIG.5J shows a cross-sectional view of a region of 
shaft (504) that is substantially proximal to distal anchor 
deployment portion (506), and that includes sheath (524), 
pushing member (520), and tether (538). 
0103 Generally, a primary anchor deployment catheter 
will include at least one tether that is fixedly coupled to the 
anchor that is being deployed. Thus, deployment of the 
anchor also may result in deployment of the tether. As an 
example, tether (538) of primary anchor deployment catheter 
(500) may be fixedly coupled to anchor (536). For example, 
the tether may be knotted around an eyelet in the anchor, or in 
variations in which the tether comprises multiple filaments, 
the anchor may be threaded through the filaments. In some 
variations, a tether may be fused around an anchor and/or to 
an anchor by applying heat to the tether and/or anchor. For 
example, the tether may comprise multiple braided strands, 
and the free ends of the strands may be heat-fused together 
around the anchor (e.g., after the anchor has been inserted 
between the strands). This may, for example, provide for a 
strong tether-anchor coupling that may be formed in a rela 
tively controlled fashion (e.g., Such that the remaining length 
of tether is neither too short nor too long). In certain varia 
tions, a tether may be knotted or otherwise tied to an anchor, 
and the resulting coupling may be heated to weld or fuse 
different parts of the tether together (e.g., thereby enhancing 
the security of the coupling). For example, a tether may be 
secured to an anchor using one or more knots (e.g., overhand 
knots, double-overhand knots, bowline knots, figure-of-eight 
knots, Ashley knots, etc.). Alternatively or additionally, a 
tether may be secured to an anchor using one or more splices 
(e.g., back splices, eye splices), which may be relatively 
space-efficient, may be self-locking, and/or may result in 
relatively little stress on the tether. Heat and/or compression 
may be applied to the knots and/or splices after formation. In 
certain variations, a tether may be coupled to an anchor using 
one or more adhesives. Other appropriate coupling mecha 
nisms may alternatively or additionally be used. Additional 
examples of coupling mechanisms are described, for 
example, in U.S. Provisional Application Ser. Nos. 61/083, 
109, filed on Jul. 23, 2008, and 61/160,018, filed on Mar. 13, 
2009, and in U.S. patent application Ser. No. 12/505,332, 
filed on Jul. 17, 2009, all of which are hereby incorporated by 
reference in their entirety. 
0104. While not shown, in some variations, an anchor 
deployment catheter may comprise at least one ring in its 
distal anchor deployment portion. The ring may provide 
enhanced structural stability to the distal deployment portion, 
and may be located, for example, between an internal stop in 
the catheter and the distal tip of the catheter. In some varia 
tions, the ring may surround a sheath of the catheter, and may 
be in the form of a hypotube. Other reinforcement structures 
may alternatively or additionally be used, as appropriate. 
0105. Referring specifically now to FIG.5H, shaft (504) of 
primary anchor deployment catheter (500) may generally be 
selected to have a length suitable for accessing the desired 
target site. As shown there, shaft (504) includes a proximal 
shaft region (550), a mid-shaft region (552), a first interme 
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diate shaft region (554), a second intermediate shaft region 
(556), and a distal shaft region (557). Proximal shaft region 
(550) may be relatively long depending, for example, on the 
application. In some variations (e.g., Some variations in 
which primary anchor deployment catheter (500) has to 
traverse a relatively long path to reach a target site), proximal 
shaft region (550) may have an extended length of about 100 
centimeters to about 145 centimeters (e.g., about 110 centi 
meters to about 125 centimeters, such as about 118 centime 
ters), where the “extended length” refers to the length of the 
region when straight. In certain variations (e.g., certain varia 
tions in which primary anchor deployment catheter (500) has 
to traverse a shorter path to reach a target site. Such as certain 
variations in which the primary anchor deployment catheter 
enters the body via the groin), proximal shaft region (550) 
may have an extended length of about 10 centimeters to about 
40 centimeters (e.g., about 20 centimeters to about 30 centi 
meters, such as about 25 centimeters). 
0106. In some variations, mid-shaft region (552) may have 
an extended length of about 5 centimeters to about 30 centi 
meters (e.g., about 10 centimeters to about 25 centimeters, 
Such as about 17 centimeters), first intermediate shaft region 
(554) may have an extended length of about 3 centimeters to 
about 10 centimeters (e.g., about 3 centimeters to about 7 
centimeters, such as about 5 centimeters), second intermedi 
ate shaft region (556) may have an extended length of about 1 
centimeter to about 5 centimeters (e.g., about 1 centimeter to 
about 3 centimeters, such as about 2 centimeters), and/or 
distal shaft region (557) may have an extended length of about 
1 millimeter to about 10 millimeters (e.g., about 1 millimeter 
to about 6 millimeters, such as about 3 millimeters). In certain 
variations, such as when a primary anchor deployment cath 
eter is configured for percutaneous use, the shaft of the pri 
mary anchor deployment catheter may have an overall 
extended length of about 110 centimeters to about 190 cen 
timeters (e.g., about 120 centimeters to about 180 centime 
ters, or about 130 centimeters to about 160 centimeters, such 
as about 145 centimeters). Of course, primary anchor deploy 
ment catheter (500) is only one exemplary variation of an 
anchor deployment catheter, and other variations of anchor 
deployment catheters or other types of catheters may have 
different configurations. As an example, a catheter may com 
prise a shaft having a different number of regions having 
different lengths, or may even comprise a uniform construc 
tion along the entirety of its length. Any suitable catheter 
configuration may be employed. 
0107 Each of the regions of shaft (504) shown in FIG.5H 
may be formed of the same material or materials, or Some or 
all of the regions may be formed of different materials. For 
example, it may be desirable for a more proximal region, Such 
as proximal shaft region (550), to be formed of one or more 
relatively stiff materials (e.g., for enhanced pushability), 
while a more distal region, such as second intermediate 
region (556) or distal shaft region (557), is formed of one or 
more relatively flexible materials (e.g., for maneuverability). 
0108 Examples of materials which may be suitable for 
any or all of the regions or components of a catheter or other 
device include polymers, such as polyether-block co-polya 
mide polymers (e.g., PEBAX(R) polyether block amide 
copolymer), copolyester elastomers, thermoset polymers, 
polyolefins (e.g., polypropylene or polyethylene, including 
high-density polyethylene (HDPE) and low-density polyeth 
ylene (LDPE)), polytetrafluoroethylene (e.g., TEFLONTM 
polymer) or other fluorinated polymers, ethylene vinyl 
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acetate copolymers, polyamides, polyimides, polyurethanes 
(e.g., POLYBLENDTM polymer), polyvinyl chloride (PVC), 
fluoropolymers (e.g., fluorinated ethylene propylene (FEP), 
perfluoroalkoxy (PFA) polymer, polyvinylidenefluoride 
(PVDF), etc.), polyetheretherketones (PEEKs), silicones, 
and copolymers and blends thereof. Examples of polyamides 
include Nylon 6 (e.g., ZYTEL(R) HTN high performance 
polymides from DuPontTM), Nylon 11 (e.g., RILSANR) B 
polyamides from Arkema Inc.), and Nylon 12 (e.g., GRILA 
MIDR) polyamides from EMS-Grivory, RILSANRA polya 
mides from Arkema Inc., and VESTAMID(R) polyamides 
from Degussa Corp.). 
0109. In certain variations, a catheter or other device may 
comprise one or more reinforced polymers. For example, a 
catheter may comprise one or more polymers reinforced with 
one or more metals and/or metal alloys (e.g., stainless steel or 
a shape memory metal such Nitinol). Polymers may also be 
reinforced with textile and/or metal meshes, braids, and/or 
fibers. In some variations, a catheter may comprise one or 
more polymer composites comprising one or more particulate 
or fibrous fillers. When composites are used, the fillers may be 
selected to impart a variety of physical properties, such as 
toughness, Stiffness, density, and/or radiopacity. 
0110. In some variations, a catheter or other device may be 
formed of multiple polymers. As an example, in certain varia 
tions, an anchor deployment catheter may be formed of a 
blend of different polymers, such as a blend of high-density 
polyethylene and low-density polyethylene. As another 
example, an anchor deployment catheter may be formed of 
different polymers having different durometers. For example, 
a catheter may include different durometer polymers along its 
length. In certain variations, a catheter may comprise a first 
section comprising VESTAMID(R) polymer, a second section 
comprising a blend of PEBAX(R) polymer and VESTAMIDR) 
polymer (e.g., 70% PEBAX(R) polymer and 30% VESTA 
MIDR) polymer), a third section comprising a blend of 
PEBAX(R) polymer and VESTAMIDR) polymer (e.g., 90% 
PEBAX(R) polymer and 10% VESTAMIDR) polymer), and/or 
a fourth section comprising 100% PEBAX(R) polymer. Of 
course, other Suitable materials may also be used. In some 
variations, the first section may have an extended length of 
about 5 centimeters to about 30 centimeters (e.g., about 10 
centimeters to about 25 centimeters, such as about 17 centi 
meters), the second section may have an extended length of 
about 3 centimeters to about 10 centimeters (e.g., about 3 
centimeters to about 7 centimeters, such as about 5 centime 
ters), the third section may have an extended length of about 
1 centimeter to about 5 centimeters (e.g., about 1 centimeter 
to about 3 centimeters, such as about 2 centimeters), and/or 
the fourth section may have an extended length of about 1 
millimeter to about 10 millimeters (e.g., about 1 millimeter to 
about 6 millimeters, such as about 3 millimeters). In certain 
variations, a catheter may include a fifth, proximal-most sec 
tion comprising, for example, GRILAMID(R) polymer. In 
Some variations, such as some variations in which the catheter 
needs to traverse a relatively long percutaneous path to reach 
a target site, the fifth section may have an extended length of 
for example, about 100 centimeters to about 145 centimeters 
(e.g., about 110 centimeters to about 125 centimeters, such as 
about 118 centimeters). In certain variations, such as certain 
variations in which the catheter needs to traverse a relatively 
short percutaneous path to reach a target site, the fifth section 
may have an extended length of for example; about 10 cen 
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timeters to about 40 centimeters (e.g., about 20 centimeters to 
about 30 centimeters, such as about 25 centimeters). 
0111 While the wall of a catheter may be formed of a 
single layer, some variations of catheters may include walls 
having multiple layers (e.g., two layers, three layers). For 
example, a catheter may comprise an outer catheter wall 
comprising one or more flexible polymers and an inner rein 
forcing wall formed, for example, from a braided or woven 
mesh (e.g., a polymer or metal braided or woven mesh). The 
inner reinforcing wall may help to provide stiffness to 
selected regions of the catheter. Some variations of catheters 
may include at least two sections that are formed of different 
materials and/or that include different numbers of layers. 
Additionally, certain variations of catheters may include mul 
tiple (e.g., two, three) lumens. The lumens or walls may, for 
example, be lined and/or reinforced (e.g., with braiding or 
winding). The reinforcing structures, if any, may be metallic 
or may comprise one or more non-metals or polymers having 
a higher durometer. 
0112. As shown in FIG. 5H, shaft (504) also comprises a 
strain relief region (558). Strain relief region (558) may, for 
example, prevent high Strain in the area between the port 
(555) of proximal operating portion (502) and shaft (504). 
This, in turn, may decrease the likelihood of breakage occur 
ring in this area. In certain variations, strain relief region 
(558) may provide additional Support (e.g., increasing the 
overall maneuverability of the catheter). In some variations, 
strain relief region (558) may be in the form of a shrink tube 
with a friction fit, or a metal and/or coil structure. In certain 
variations, strain relief region (558) may be in the form of an 
extra polymer layer over shaft (504). The extra polymer layer 
may or may not chemically bond to the shaft. In some varia 
tions, the extra polymer layer may comprise 100% PEBAX(R) 
polymer, or may comprise a mixture of polymers, such as a 
mixture of a PEBAX(R) polymer with one or more other poly 
CS. 

0113. As described above, in some variations, after a pri 
mary anchor deployment catheter has been used to deploy an 
anchor that is fixedly coupled to a tether, one or more second 
ary anchor deployment catheters may be used to deploy one 
or more additional anchors over the tether. The additional 
anchors may, for example, be slidably deployed over the 
tether. 

0114 FIGS. 6A-6N provide an illustrative depiction of a 
variation of a secondary anchor deployment catheter (600). 
First, and referring specifically to FIGS. 6A-6I, secondary 
anchor deployment catheter (600) comprises a proximal 
operating portion (602) and an elongated shaft (604) includ 
ing a distal anchor deployment portion (606). Shaft (604) 
defines alumen (608) (FIG. 6E), and a mechanism for deploy 
ing an anchor distally from the lumen, described in further 
detail below. 
0115 Referring now to FIGS. 6B-6D, 6J, and 6K, proxi 
mal operating portion (602), which may be used to deploy one 
or more anchors from secondary anchor deployment catheter 
(600), comprises a handle collar (610) and an actuator (612). 
Handle collar (610) is fixedly coupled to two slide pins (614) 
and (616), and actuator (612) is slidably coupled to the slide 
pins. A compression spring (618) is disposed between handle 
collar (610) and actuator (612). Compression spring (618) is 
coaxially disposed about a pushing member (620) that is 
fixedly coupled to actuator (612) and slidably disposed within 
an aperture (622) (FIG. 6C) of handle collar (610). It should 
be noted that features described above with respect to com 
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pression spring (518). Such as the spring constant, may also be 
applied to compression spring (618), as appropriate. Pushing 
member (620), actuator (612), and compression spring (618) 
may be formed as a single integral unit, or may be formed of 
at least two parts that are then interconnected. 
0116 Pushing member (620) passes through a sheath 
(624) of shaft (604) (FIG. 6L), to distal anchor deployment 
portion (606) of shaft (604). As shown in FIG. 6E, pushing 
member (620) comprises a tapered distal tip portion (621) 
that may be advanced into a tubular internal stop (632) located 
in lumen (608) of secondary anchor deployment catheter 
(600). Internal stop (632) prevents over-advancement of the 
pushing member during deployment, as described above with 
reference to primary anchor deployment catheter (500). It 
should be noted that while a tapered distal tip portion is 
described, other variations of secondary anchor deployment 
catheters may comprise pushing members with different con 
figurations, such as one or more of the pushing members 
described above with reference to FIGS.5M-5R. Internal stop 
(632) comprises notches (697) (FIG.6F) that help to hold an 
anchor (e.g., anchor (636), as shown) in place prior to deploy 
ment. 

0117 Pushing member (620) is tubular and comprises a 
liner (640) (FIG. 6L). Liner (640) may, for example, be made 
of one or more materials that enhance the slidability of the 
pushing member overa coupling member. In some variations, 
pushing member (620) may be in the form of a laser-cut 
hypotube, although other Suitable variations may alterna 
tively be used. A retrieval tether (637) (FIG. 6L) passes 
through pushing member (620), and will be described in 
additional detail below. While one variation of a pushing 
member has been described, other variations of pushing 
members may be used in secondary anchor deployment cath 
eters, as appropriate. 
0118. During an anchor deployment procedure, a tether 
may be threaded into lumen (608) of shaft (604), and may be 
coupled to an anchor (e.g., anchor (636), shown in FIGS. 
6E-6I and 6N). For example, the tether may be coupled to the 
anchor by being threaded through an eyelet of the anchor. In 
Some variations, a tether may be threaded through a relatively 
small portion of lumen (608) of shaft (604). As an example, in 
certain variations, a tether may be threaded only through a 
portion of lumen (608) in distal anchor deployment portion 
(606). For example, FIG. 60 shows a tether (660) threaded 
through openings (662) and (664) in distal anchor deploy 
ment portion (606). Tether (660) crosses a short section of 
lumen (608), passing through the eyelet of anchor (636). Of 
course, the routing shown in FIG. 60 is only one variation of 
a tether routing, and tethers may be routed through a catheter 
in any appropriate manner. 
0119. After the tether has been coupled to the anchor, the 
anchor may be deployed over the tether. An operator may 
depress actuator (612), thereby causing compression of com 
pression spring (618) and slidable movement of pushing 
member (620) axially within lumen (608) of shaft (604). This 
allows pushing member (620) to contact anchor (636) and 
push the anchor out of the lumen, thereby deploying the 
anchor into a target site. Internal stop (632) prevents pushing 
member (620) from being pushed too far distally. Thus, the 
pushing member may be pushed a sufficient amount to deploy 
anchor (636), without being pushed out of shaft (604). In 
Some variations, internal stop (632) may be radiopaque. This 
may, for example, allow internal stop (632) to be aligned with 
a corresponding radiopaque band or marker on a guide tunnel 
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when secondary anchor deployment catheter (600) is being 
advanced through the guide tunnel. Such alignment may be 
used to control the advancement of the secondary anchor 
deployment catheter through the guide tunnel. 
0120 Referring now to FIGS. 6A, 6E-6I, 6M, and 6N, 
distal anchor deployment portion (606) of shaft (604) is the 
location from which one or more anchors may be deployed. 
As shown, distal anchor deployment portion (606) includes a 
curved region (628) (FIG. 6A). Curved region (628) forms an 
arc that may have any Suitable or desirable central angle. For 
example, the central angle may be from about 15 degrees to 
about 270 degrees, from about 45 degrees to about 180 
degrees, or from about 50 degrees to about 120 degrees. As 
also depicted in FIG. 6E, distal anchor deployment portion 
(606) includes an inflection point (699). The curved region 
and inflection point may allow for enhanced positioning of 
the anchor deployment portion. Of course, while not shown, 
a secondary anchor deployment catheter or another type of 
catheter may also comprise more than one curved region 
and/or inflection point, or may not comprise any curved 
regions or inflection points. The curved region(s) and/or 
inflection point(s) in a catheter may be located in any appro 
priate region of the catheter. 
0121 Distal anchor deployment portion (606) includes 
sheath (624) and internal stop (632), and also comprises the 
distal tip (634) of secondary anchor deployment catheter 
(600). Additionally, and as shown, distal anchor deployment 
portion (606) may comprise a spiral-cut tubular member 
(630) disposed within sheath (624). Spiral-cut tubular mem 
ber (630) may help to limit or prevent kinking in distalanchor 
deployment portion (606), and may be formed of for 
example, one or more metal alloys, Such as stainless steel. 
While a spiral-cut tubular member is shown, in some varia 
tions, a tubular member having a different configuration may 
be used. As an example, a tubular member having a sawtooth 
cut may be used. As another example, reinforcement rings 
(e.g., that are transverse to a longitudinal axis of the distal 
anchor deployment portion) and/or longitudinal reinforce 
ment wires and/or ribbon may be used. As a further example, 
in Some variations, a distal anchor deployment portion may 
comprise a tubular member with transverse slits. Addition 
ally, it should be noted that while spiral-cut tubular member 
(630) is depicted as a component of secondary anchor deploy 
ment catheter (600), other types of catheters may include a 
spiral-cut tubular member or similar feature, as appropriate. 
0122. As depicted in FIGS. 6E-6I and 6N, anchor (636) 
has been loaded into lumen (608) of shaft (604), such that it is 
positioned within spiral-cut tubular member (630). Spiral-cut 
tubular member (630) may, for example, provide protection 
to anchor (636) prior to deployment. A tether may then be 
slidably coupled to anchor (636), as described above. Addi 
tionally, retrieval tether (637) is coupled to anchor (636), and 
extends proximally through secondary anchor deployment 
catheter (600), exiting at the proximal end of proximal oper 
ating portion (602). As shown, the retrieval tether is looped 
through an eyelet of the anchor. Retrieval tether (637) may be 
used, for example, to retrieve anchor (636) if anchor (636) has 
been deployed incorrectly (e.g., to a non-target site). More 
specifically, pulling the two strands of the retrieval tether 
proximally may cause the anchor to be pulled proximally, as 
well, and to thereby re-enter the lumen of the secondary 
anchor deployment catheter. The retrieval tether is also, of 
course, capable of being disengaged from the anchor after 
appropriate placement of the anchor. In some variations, the 
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retrieval tether may be disengaged from the anchor by pulling 
on a proximal end of a single strand of the retrieval tether and 
withdrawing the retrieval tether from the anchor eyelet and 
the catheter. Retrieval tether (637) may be formed of any of 
the coupling member materials described herein, as appropri 
ate. Furthermore, while a secondary anchor deployment cath 
eter including a single retrieval tether has been described, in 
Some variations, a secondary anchor deployment catheter 
may include multiple retrieval tethers, or may not include a 
retrieval tether at all. Additional anchor retrieval mechanisms 
are described below. 
I0123. As shown in FIGS. 6B-6D, proximal operating por 
tion (602) of secondary anchor deployment catheter (600) 
comprises a locking mechanism (626) that may be used to 
tension retrieval tether (637). This may, for example, limit the 
likelihood of retrieval tether (637) experiencing undesirable 
bunching and/or excessive slackness during use of secondary 
anchor deployment catheter (600). Locking mechanism (626) 
may be adjusted either to apply tension to retrieval tether 
(637), or not to apply tension to retrieval tether (637). While 
secondary anchor deployment catheter (600) includes lock 
ing mechanism (626), in some variations, a secondary anchor 
deployment catheter may alternatively or additionally 
include one or more other tether-tensioning components (e.g., 
an O-ring). Moreover, in certain variations, a primary anchor 
deployment catheter or another type of catheter may include 
a locking mechanism. In some variations, a catheter. Such as 
an anchor deployment catheter, may not include any tether 
tensioning components. 
(0.124 Referring now to FIGS. 6E-6I and 6N, distal tip 
(634) of distal anchor deployment portion (606) includes 
notches (672) and (674), as well as a tether-routing slot (675). 
Notches (672) and (674), and/or tether-routing slot (675), 
may, for example, be cut (e.g., laser-cut) or molded into the 
distal tip. Moreover, while two notches are shown, some 
variations of catheters may comprise just one notch or more 
than two notches, or may not comprise any notches. Simi 
larly, certain variations of catheters may comprise more than 
one tether-routing slot, or may not comprise any tether-rout 
ing slots. Additionally, notches and tether-routing slots or 
other openings may have different shapes from those shown, 
and the notches or tether-routing slots on a catheter may all 
have the same shape, or may have different shapes. 
0.125 Notches (672) and (674) may be used, for example, 
to help align and orient anchor (636) during deployment 
and/or for retrieval. For example, immediately after anchor 
(636) has been deployed from distal anchor deployment por 
tion (606), the proximal portion of anchor (636) may be 
seated in notches (672) and (674). The operator may then 
choose to withdraw the catheter, thereby leaving the anchor 
behind or, if the anchor has been deployed incorrectly (e.g., to 
a non-target site), the operator may withdraw the anchor back 
into the catheter (e.g., using the retrieval tether). The posi 
tioning of the proximal portion of the anchor in the notches of 
the distal tip may make it relatively easy to withdraw the 
anchorback into the catheter. Moreover, the positioning of the 
proximal portion of the anchor in the notches may help to 
maintain a desired orientation and alignment of the anchor for 
future re-deployment. 
0.126 Tether-routing slot (675) may be used, for example, 
to help load and position a tether within secondary anchor 
deployment catheter (600) (e.g., so that the tether can be 
coupled to an anchor within the catheter, Such as anchor 
(636)). 
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0127. Referring specifically now to FIG. 6J, shaft (604) of 
secondary anchor deployment catheter (600) generally has a 
length selected for accessing the desired target site, and 
includes a proximal shaft region (650), a mid-shaft region 
(652), a first intermediate shaft region (655), a second inter 
mediate shaft region (656), and a distal shaft region (657). In 
some variations, proximal shaft region (650) may be rela 
tively long (e.g., depending on the application). In certain 
variations (e.g., certain variations in which secondary anchor 
deployment catheter (600) has to traverse a relatively long 
path to reach a target site), proximal shaft region (650) may 
have an extended length of about 100 centimeters to about 
145 centimeters (e.g., about 110 centimeters to about 125 
centimeters, such as about 118 centimeters). In some varia 
tions (e.g., Some variations in which secondary anchor 
deployment catheter (600) has to traverse a shorter path to 
reach a target site. Such as certain variations in which the 
secondary anchor deployment catheter enters the body via the 
groin), proximal shaft region (650) may have an extended 
length of about 10 centimeters to about 40 centimeters (e.g., 
about 20 centimeters to about 30 centimeters, such as about 
25 centimeters). 
0128. In some variations, mid-shaft region (652) may have 
an extended length of about 5 centimeters to about 30 centi 
meters (e.g., about 10 centimeters to about 25 centimeters, 
Such as about 17 centimeters), first intermediate shaft region 
(655) may have an extended length of about 3 centimeters to 
about 10 centimeters (e.g., about 3 centimeters to about 7 
centimeters, such as about 5 centimeters), second intermedi 
ate shaft region (656) may have an extended length of about 1 
centimeter to about 5 centimeters (e.g., about 1 centimeter to 
about 3 centimeters, such as about 2 centimeters), and/or 
distal shaft region (657) may have an extended length of about 
1 millimeter to about 10 millimeters (e.g., about 1 millimeter 
to about 6 millimeters, such as about 3 millimeters). 
0129. Each of the regions of shaft (604) shown in FIG. 6J 
may be formed of the same material or materials, or Some or 
all of the regions may be formed of different materials. For 
example, it may be desirable for a more proximal region (e.g., 
proximal shaft region (650)) to be formed of one or more 
relatively stiff materials (e.g., for enhanced pushability), 
while a more distal region (e.g., second intermediate shaft 
region (656) and/or distal shaft region (657)) is formed of one 
or more relatively flexible materials (e.g., for maneuverabil 
ity). Examples of materials which may be suitable for any or 
all of these regions include those provided above with refer 
ence to primary anchor deployment catheter (500), as well as 
any other appropriate materials. 
0130. As shown in FIG. 6.J., shaft (604) also comprises a 
strain relief region (658). Strain relief region (658) may, for 
example, have one or more of the features and/or advantages 
of strain relief region (558) of primary anchor deployment 
catheter (500), described above. 
0131. As described above, in some variations, the shaft of 
an anchor deployment catheter may be relatively flexible 
(e.g., for use in percutaneous procedures). In some cases in 
which an anchor deployment catheter is intended for use in 
percutaneous procedures, the anchor deployment catheter 
may comprise a shaft that is longer than it would be in cases 
in which an anchor deployment catheter is intended for use in 
Surgical procedures. Any Suitable material or materials may 
be used to construct a catheter shaft to render the shaft rela 
tively flexible. For example, the flexible shaft may be made of 
one or more polymers (e.g., nylon, polyethylene, polyethere 
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therketone (PEEK), polyether block amides, polytetrafluoro 
ethylene (PTFE), fluorinated ethylene propylene copolymer), 
one or more polymer blends (e.g., nylon blends), one or more 
metal alloys (e.g., nickel titanium alloys, stainless steel), or 
combinations thereof. 

(0132. As described above, in some variations, an anchor 
deployment catheter may comprise one or more relatively 
rigid materials. Such a device may be particularly useful, for 
example, in Surgical applications, where an incision is used to 
access the site for anchor deployment. Any suitable rigid 
material or materials may be used. For example, the catheter 
may comprise a shaft that is made from one or more metal 
alloys (e.g., stainless steel, nickel titanium alloys), one or 
more polymer composites (e.g., carbon-filled nylon, carbon 
filled polyetheretherketone), one or more polymers (e.g., 
polypropylene, high density polyethylene), or combinations 
thereof. 
0.133 While secondary anchor deployment catheter (600) 

is depicted as having a certain configuration, it should be 
noted that other secondary anchor deployment catheters may 
have different configurations depending, for example, on the 
characteristics of the target site and/or the preferences of the 
operator. 
0.134. As discussed above, certain variations of anchor 
deployment catheters may comprise shafts having one or 
more curves. The curve or curves in a catheter shaft may be 
used, for example, to help properly position and align the 
catheter shaft at a particular target site. In some variations, a 
region of the shaft that is distal to a curve in the shaft may 
define the same plane as a region of the shaft that is proximal 
to the curve, or may even define the same plane as the rest of 
the shaft. In certain variations, however, a device may com 
prise a shaft having a curve, and a region of the shaft that is 
distal to the curve may define a plane that is different from a 
plane defined by a region of the shaft that is proximal to the 
curve. The planes may be angled relative to each other. 
0.135 For example, FIG. 7A shows a primary anchor 
deployment catheter (700) comprising an elongated shaft 
(702) comprising a lumen (708). Elongated shaft (702) has a 
curve (704) and includes a region (712) that is distal to the 
curve and a region (714) (FIG. 7B) that is proximal to the 
curve. As shown in FIG. 7A, primary anchor deployment 
catheter (700) also comprises an external stop (706), as well 
as an anchor (710) disposed within lumen (708) in region 
(712) of elongated shaft (702). 
I0136. As shown both in FIGS. 7A and 7B, region (712) of 
elongated shaft (702) defines a plane (P1), and region (714) of 
elongated shaft (702) defines a different plane (P2). The 
planes have an angle (C) therebetween. In some variations, 
angle (C.) may be from about 10 degrees to about 90 degrees 
(e.g., about 20 degrees to about 80 degrees, about 30 degrees 
to about 75 degrees, about 40 degrees to about 70 degrees, 
about 40 degrees to about 60 degrees, about 50 degrees to 
about 70 degrees, or about 50 degrees to about 60 degrees). 
For example, in certain variations, angle (C) may be about 60 
degrees. 
0.137 Angle (C.) may be selected, for example, to help 
with the positioning and alignment of region (714) of elon 
gated shaft (702) at a target site. For example, FIG. 7C is an 
illustrative depiction of primary anchor deployment catheter 
(700) being positioned to deploy an anchor into heart tissue. 
As shown there, a guide tunnel (753) is positioned within a 
subvalvular space (751) of a left ventricle of a heart, below a 
mitral valve (799). Guide tunnel (753) comprises an outer 
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catheter (752) and an inner catheter (754) located within a 
lumen of the outer catheter. Primary anchor deployment cath 
eter (700) is positioned within alumen of inner catheter (754), 
and region (712) is advanced through a window region (756) 
of guide tunnel (753) and embedded into heart tissue (750). 
Primary anchor deployment catheter (700) may then be used 
to deploy anchor (710) into mitral valve tissue (750). Angle 
(C.) between regions (712) and (714) of shaft (702) of pri 
mary anchor deployment catheter (700) may, for example, 
help an operator to relatively easily deploy anchor (710) into 
the desired target site and at the desired location. 
0.138. Of course, other types of catheters and indeed, other 
types of devices, may include regions defining planes that are 
angled with respect to each other. For example, FIG. 8A 
shows a secondary anchor deployment catheter (800) com 
prising an elongated shaft (802) comprising a lumen (808). 
Elongated shaft (802) has a curve (804) and includes a region 
(812) that is distal to the curve and a region (814) (FIG. 8B) 
that is proximal to the curve. As shown in FIG. 8A, secondary 
anchor deployment catheter (800) also comprises an anchor 
(810) disposed within lumen (808) in region (812) of elon 
gated shaft (802). 
0.139. As shown both in FIGS. 8A and 8B, region (812) of 
elongated shaft (802) defines a plane (P3), and region (814) of 
elongated shaft (802) defines a different plane (P4). The 
planes have an angle (C) therebetween. In some variations, 
angle (C) may be from about 10 degrees to about 90 degrees 
(e.g., about 20 degrees to about 80 degrees, about 30 degrees 
to about 75 degrees, about 40 degrees to about 70 degrees, or 
about 50 degrees to about 60 degrees). For example, in certain 
variations, angle (C) may be about 50 degrees. 
0140 Angle (C) may be selected, for example, to help 
with the positioning and alignment of region (814) of elon 
gated shaft (802) at a target site. For example, FIG. 8C is an 
illustrative depiction of secondary anchor deployment cath 
eter (800) being positioned to deploy an anchor into heart 
tissue. As shown there, a guide tunnel (853) is positioned 
within a subvalvular space (851) of a left ventricle of a heart, 
below a mitral valve (899). Guide tunnel (853) comprises an 
outer catheter (852) and an inner catheter (854) located within 
a lumen of the outer catheter. Secondary anchor deployment 
catheter (800) is positioned within a lumen of inner catheter 
(854), and region (812) is advanced through a window region 
(856) of guide tunnel (853) and embedded into heart tissue 
(850). Secondary anchor deployment catheter (800) may then 
be used to deploy anchor (810) into mitral valve tissue (850). 
Angle (C) between the planes defined by regions (812) and 
(814) of shaft (802) of secondary anchor deployment catheter 
(800) may, for example, help an operator to relatively easily 
deploy anchor (810) into the desired target site and at the 
desired location. 

0141 While anchor deployment catheters having one 
shaft have been described, some variations of anchor deploy 
ment catheters may comprise more than one shaft (e.g., two 
shafts, three shafts, etc.). In certain variations, the multiple 
shafts of an anchor deployment catheter may be used to 
deploy multiple anchors from the catheter simultaneously. 
Similarly, multiple anchors may be pre-loaded into a single 
catheter shaft and deployed therefrom, serially or sequen 
tially. In a like manner, an anchor deployment catheter may 
also comprise an additional shaft, or an additional lumen 
within a single shaft, which may be configured to inflate a 
balloon. This may, for example, aid in the deployment of the 
tissue anchors as the inflation of the balloon presses the 
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anchors against the tissue to provide greater apposition. The 
balloon may be made from any appropriate material. Such as 
nylon, polyethylene, polyurethane, or a combination (e.g., a 
mixture) thereof. 
0142. While certain variations of anchor deployment 
devices and methods have been described, other variations 
may also be employed to deploy one or more anchors at a 
target site. For example, as discussed above, in Some varia 
tions, multiple (i.e., at least two) anchors may be housed 
within a single anchor deployment device, and may be 
deployed from the device at a target site. 
0143. As an example, FIG. 9A is an illustrative depiction 
of a distal portion of an anchor deployment catheter (900) that 
may be used to house and deploy multiple anchors. During 
use, the anchors may be deployed from the side of the cath 
eter. As shown in FIG.9A, anchor deployment catheter (900) 
comprises an elongated member (902) comprising three 
anchor-housing segments (904), (906) and (908) and three 
flexible segments (910), (912) and (914), where each of the 
flexible segments comprises a notch (916), (918) or (920). 
While three anchor-housing segments and three flexible seg 
ments are shown, other variations of devices may have a 
different number of anchor-housing segments and/or flexible 
segments, as appropriate. Moreover, the number of anchor 
housing segments may be different from the number of flex 
ible segments. 
0144 Catheter (900) also includes a lumen (921) there 
through. While not shown, in Some variations, a spine, such as 
a wire (e.g., a Nitinol wire that is 0.009 inch in cross-sectional 
diameter, or a 302/304 stainless steel wire that is 0.005 inch in 
cross-sectional diameter) may be disposed within lumen 
(921). In some such variations, the spine may help to control 
the catheter's orientation during use (e.g., by biasing the 
catheter). This may, for example, allow the catheter to be 
curved and/or to track along a certain curvature during use. 
Anchor-housing segment (904) contains a collapsed anchor 
(922), anchor-housing segment (906) contains a collapsed 
anchor (924), and anchor-housing segment (908) contains a 
collapsed anchor (926). A tether (927) passes into and out of 
anchor deployment catheter (900), and is looped through the 
eyelets of each of anchors (922), (924) and (926). In some 
cases, tether (927) may be fixedly coupled to at least one of 
the anchors, such as distal-most anchor (926). 
(0145 Referring now to FIG. 9B, a top view of anchor 
housing segment (904) is depicted. As shown there, anchor 
housing segment (904) comprises a protective shield (928) 
that may, for example, prevent anchor (922) from acciden 
tally puncturing through the wall (930) of elongated member 
(902) at that location. However, shield (928) includes an 
aperture (as shown, a slit (932)) that allows for deployment of 
anchor (922) therethrough. While shield (928) includes only 
one aperture, some variations of shields may include multiple 
apertures. Moreover, certain variations of devices may not 
include any shields. 
014.6 Referring additionally now to FIG. 9C, the anchors 
in anchor deployment catheter (900) may be deployed using 
a pulling member (934) comprising an elongated portion 
(936) and a bulbous portion (938) at one end of the elongated 
portion. Elongated portion (936) is looped through the eyelets 
of each of anchors (922), (924) and (926) (as shown, for 
example, with respect to eyelet (940) of anchor (922) in FIG. 
9C). During use, an operator may pull on elongated portion 
(936), so that bulbous portion (938) contacts each anchor and 
forces it out through the corresponding aperture in the anchor 
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deployment catheter (e.g., slit (932) in shield (928), for 
anchor (922)). In some variations, an aperture may be con 
figured to direct anchor legs in an orientation that is relatively 
perpendicular to the target tissue surface during deployment. 
Tether (927) may also be released as the anchors are being 
released, or after the anchors have been released. In certain 
variations, anchor-housing segments (904), (906) and (908) 
may be configured for tether (927) to be released there 
through (e.g., the anchor-housing segments may be actuated 
to open like doors). Alternatively or additionally, tether (927) 
may be routed in a configuration (not shown) such that 
deployment of the anchors also results in deployment of the 
tether. As an example, tether (927) may be routed into each 
anchor-housing segment, through the eyelet of the anchor 
housed within the segment, and back out of the anchor-hous 
ing segment in the same location at which the tether entered 
the segment. 
0147 The presence of flexible segments (910), (912) and 
(914) may provide anchor deployment catheter (900) with 
flexibility during use. Such that the anchor deployment cath 
eter may, for example, be relatively easily advanced along a 
tortuous pathway. In some variations, flexible segments 
(910), (912) and (914) may be formed of one or more rela 
tively flexible materials (e.g., GRILAMID(R) L-25 nylon 12 
plastic), while anchor-housing segments (904), (906) and 
(908) are formed of relatively stiff materials (e.g., GRILA 
MIDRTR 55 nylon 12 plastic). Additionally, the presence of 
the relatively stiff anchors within the anchor-housing seg 
ments may enhance the stiffness of those segments. 
0148 Anchors.” for the purposes of this application, are 
defined to mean any fasteners. The anchors may be made of 
any suitable material, may be any Suitable size, and may be of 
any suitable shape. The size of an anchor may depend largely 
upon the end use of the anchor. For example, anchors to be 
used in the repair of cardiac valves generally will be much 
Smaller in dimension than those anchors used to repair large 
wounds or to reduce the circumference of a large hollow body 
organ. The anchors may be made of one material or more than 
one material. Such as one or more polymers (e.g., biodegrad 
able polymers), metals, alloys, and/or combinations or mix 
tures thereof. The anchors may comprise C-shaped or semi 
circular hooks, curved hooks of other shapes, straight hooks, 
barbed hooks, single or multiple loop anchors, clips of any 
kind, T-tags, rivets, plication elements (e.g., local plication 
elements such as staples), non-plication elements, or any 
other Suitable fastener(s). In one variation, anchors may com 
prise two tips that curve in opposite directions upon deploy 
ment, forming two intersecting semi-circles, circles, ovals, 
helices or the like. In some variations, the tips may be sharp 
ened or beveled. Certain variations of anchors may comprise 
fibrous and/or porous materials in the shape of bars, rods or 
pledgets. In some cases, the fibrous or porous materials may 
expand in Volume during use. 
0149. In certain variations, the anchors may be self-de 
forming. By “self-deforming, it is meant that the anchors are 
biased to change from a first undeployed shape to a second 
deployed shape upon release of the anchors from a restraint. 
Such self-deforming anchors may change shape as they are 
released from a housing or deployed from alumen or opening 
to enter annular tissue, and secure themselves to the tissue. 
Self-deforming anchors may be made of any suitable material 
Such as spring stainless steel, or Super-elastic or shape 
memory material Such as nickel-titanium alloy (e.g., Nitinol). 
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The anchors may be configured to self-expand and self-se 
cure into tissue, but need not be configured in Such a fashion. 
0150. In certain variations, anchors may comprise one or 
more bioactive agents, including biodegradable metals and 
polymers. In some variations, anchors may comprise elec 
trode components. Such electrodes may, for example, sense 
various parameters including but not limited to impedance, 
temperature and electrical signals. In certain variations. Such 
electrodes may be used to Supply energy to tissue at ablation 
or Sub-ablation amounts. Anchors are described, for example, 
in U.S. patent application Ser. No. 1 1/202,474 (published as 
US 2005/0273138A1), which is hereby incorporated by ref 
erence in its entirety. 
0151. While anchors have been described, other types of 
implants may be used with the devices, methods, and kits 
described here, as appropriate. For example, an implant may 
include one or more leads or electrodes (e.g., pacing elec 
trodes, diagnostic electrodes, active electrodes). In some 
variations, an implant may include a fabric implant or an 
annuloplasty ring, alone or in combination with one or more 
anchors. Additional examples of implants include implants 
that deliver therapy. Such as drug-delivery implants, and 
implants that provide telemetry of information, Such as infor 
mation about a target site. For example, implants may be used 
to deliver growth factors and/or genetic regenerative factors. 
Other types of suitable implants may also be used. 
0152 Coupling members may be made from any suitable 
or desirable biocompatible material, and may be made of a 
single material or a combination of materials (e.g., a coupling 
member may be in the form of one long piece of material, or 
may comprise two or more pieces). Moreover, coupling mem 
bers may be braided or not braided, woven or not woven, 
and/or reinforced and/or impregnated with one or more addi 
tional materials. As non-limiting examples, a coupling mem 
ber may be made from (1) a Suture material (e.g., absorbable 
Suture materials such as polyglycolic acid and polydiox 
anone, natural fibers such as silk, and artificial fibers such as 
polypropylene, polytetrafluoroethylene (PTFE), polyester, 
polyester impregnated with polytetrafluoroethylene, nylon, a 
KEVLAR(R) brand fiber, a VECTRANR) brand fiber, etc.), (2) 
a suture-like material, (3) a metal (absorbable or non-absorb 
able), (4) a metal alloy (e.g., stainless steel), (5) a shape 
memory material. Such as a shape-memory alloy (e.g., a 
nickel titanium alloy), (6) other biocompatible material, or 
(7) any combination thereof. In some variations, a coupling 
member may be in the form of a DACRONR polyester strip. 
In certain variations, a coupling member may comprise poly 
ethylene, such as high-density polyethylene (HDPE) or ultra 
high molecular weight polyethylene (UHMWPE). Some 
variations of coupling members may have a braided textile 
construction (e.g., including a minimum of four strands on 
one side of a braid). In certain variations, free ends of the braid 
Strands may be heat-fused together. Some variations of cou 
pling members may be in the form of a wire, tether, thread, or 
String. 
0153. In certain variations, a coupling member may 
include multiple layers, and/or may include one or more 
coatings. For example, a coupling member may be in the form 
of a polymer-coated wire. In some variations, a coupling 
member may comprise a combination of one or more sutures 
and one or more wires. As an example, a coupling member 
may be formed of a suture that is braided with a wire. Certain 
variations of coupling members may be in the form of 
monofilament or multifilament textile yarns or fibers. 
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0154) In some variations, a coupling member may be 
formed of one or more electrode materials. In certain varia 
tions, a coupling member may be formed of one or more 
materials that provide for the telemetry of information (e.g., 
regarding the condition of a target site). 
0155 While procedures for tightening or compressing tis 
Sue using one coupling member have been described, other 
procedures for modifying tissue may involve the use of mul 
tiple coupling members, such as 2, 3, 4, 5, or 10 coupling 
members. When multiple coupling members are used, at least 
Some of the coupling members may be associated with (e.g., 
fixedly attached to) different anchors, and/or at least some of 
the coupling members may be associated with (e.g., fixedly 
attached to) the same anchor. The devices and methods 
described herein may apply to single coupling member pro 
cedures, or to multiple coupling member procedures. 
0156 Some variations of coupling members may include 
one or more therapeutic agents (e.g., drugs, such as time 
release drugs). As an example, a coupling member may be 
partially or entirely coated with one or more therapeutic 
agents. In certain variations, a coupling member may be used 
to deliver one or more growth factors and/or genetic regen 
erative factors. In some variations, a coupling member may be 
coated with a material (e.g., a polymer) that encapsulates or 
controls the release rate of one or more therapeutic agents, or 
in which one or more therapeutic agents are embedded. The 
therapeutic agents may be used, for example, to treat a target 
site to which the coupling member is fixedly attached or 
otherwise secured. In certain variations, a coupling member 
may include one or more lumens through which one or more 
therapeutic agents may be delivered. 
0157. In some variations, a coupling member may be 
marked to help with proper placement. For example, in some 
procedures, it may be desirable for deployed anchors to be 
evenly spaced apart (e.g., 1 millimeter to 5 millimeters apart). 
In Such procedures, the coupling member may be marked 
periodically to indicate to the operator where the next anchor 
should be deployed. 
0158. In addition to deploying anchors, some variations of 
the methods described here may comprise loading one or 
more anchors into an anchor deployment device. Such as an 
anchor deployment catheter (e.g., prior to deploying the 
anchors). As an example, an anchor may be loaded within a 
lumen of a shaft of an anchor deployment catheter. In some 
variations, the anchor may be loaded through a distal opening 
in the anchor deployment catheter, such as an opening located 
at the distal end of the anchor deployment catheter. In certain 
variations, the anchor may comprise an eyelet, and the 
method may also comprise passing a coupling member into 
the lumen of the anchor deployment catheter, and through the 
eyelet of the anchor. In some variations, an anchor may be 
pre-coupled to a coupling member prior to being loaded into 
an anchor deployment device. Once the target site has been 
reached, the anchor may be deployed. It should be noted that 
an anchor may be loaded into a catheter at any point prior to 
deployment of the anchor. Thus, for example, in some varia 
tions, an anchor deployment catheter may be provided with 
one or more pre-loaded anchors therein, ready for deploy 
ment. 

0159. The manner in which an anchor is loaded into a 
device may depend, for example, on the particular configu 
ration of the anchor used. In some variations, one or more 
anchors may be back-loaded into an anchor deployment cath 
eter. That is, the anchors may be aligned and pulled and/or 
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pushed into the distal tip of the catheter. In certain variations 
in which the anchors comprise at least two legs, the anchor 
legs may be aligned parallel to the shaft so that the tips of the 
anchor legs are flush with the tip of the catheter. A loading tool 
(e.g., a lasso) may be useful in this respect. 
0160. In some variations, a distal anchor deployment por 
tion of an anchor deployment catheter may have one or more 
slots therethrough. In this way, one or more anchors may be 
loaded through the slot or slots and compressed into the 
lumen of the shaft. As described above, a slot or slots may also 
be useful in allowing a coupling member to pass therethrough 
and through the eyelet(s) of the anchor(s). 
0.161. After an anchor has been loaded into an anchor 
deployment catheter, a coupling member may be passed into 
the shaft of the catheter and through the eyelet of the anchor, 
as described above. Typically, this may occur with a second 
ary anchor deployment catheter, since a primary anchor 
deployment catheter generally includes an anchor that is fix 
edly coupled to a coupling member, and that is loaded into the 
primary anchor deployment catheter together with the cou 
pling member. However, in some variations, a coupling mem 
ber may be coupled to an anchor after the anchor has already 
been loaded into a primary anchor deployment catheter. 
Methods for threading a coupling member into a catheter, 
Such as a primary anchor deployment catheter or a secondary 
anchor deployment catheter (e.g., after an anchor has been 
loaded into the catheter) are provided below. 
0162 Any of a number of different variations of methods 
may be used to load a coupling member into a catheter. For 
example, FIGS. 10A and 10B depict exemplary variations of 
lassos that may be used to load a coupling member (e.g., a 
tether) into a device. Such as an anchor deployment catheter. 
As shown there, in some variations, a tether (1034) may be 
loaded into a device (1000) using a lasso (1004) comprising a 
loop (1006) at one end. First, one end of tether (1034) may be 
threaded through loop (1006) of lasso (1004). Lasso (1004) 
may then be pulled along the longitudinal axis of device 
(1000) (FIG.10A), to load tether (1034) into device (1000). In 
alternative implementations, shown in FIG. 10B, a lasso 
(1054) having a loop (1055) may be pulled through a side hole 
(1058) in a device (1050) to load a tether (1080) into the 
device. Lassos may be made from, for example, conventional 
materials such as wire, Suture, cable, String, or a monofila 
ment. Alasso may comprise a loop (as show in FIGS. 10A and 
10B), a hook, a coil, a tube, an elongate element with a hole, 
or any other structure or material that can "grab a tether. 
(0163 As described above, some variations of methods and 
devices described here may be used to retrieve an anchor that 
has been incorrectly deployed (e.g., an anchor that has been 
deployed into a non-target site). For example, in certain varia 
tions, an anchor deployment catheter may be capable of 
retrieving an anchor. As an example, an anchor retrieval 
method may comprise compressing an anchor or anchors 
down to a collapsed configuration, and drawing the anchor or 
anchors back into a lumen of the catheter shaft. Any number 
of Suitable devices or component parts may be useful in the 
retrieval process. For example, as shown in FIG. 11A, in some 
variations an anchor retrieval process may comprise coupling 
an anchor to a looped string or Suture (1102) and loading the 
anchor into the anchor deployment catheter (1100). In this 
variation, the looped string (1102) is pulled distally (1104) 
out of catheter (1100), threaded onto one leg of the anchor 
(shown in FIG. 11A by dashed lines), and then slid around the 
anchor until it reaches, or is positioned about, the eyelet. Once 
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looped string (1102) has been properly threaded, the anchor 
may be loaded into the anchor deployment catheter by pulling 
proximally (1106) on looped string (1102). Here, proximal 
pulling on the looped string can cause the anchor's legs to 
collapse against the anchor deployment catheter (1100), 
thereby allowing the anchor to be pulled therein. The looped 
string may also function to help with properalignment and/or 
loading of the anchor into the anchor deployment catheter. 
0164. In another variation, shown in FIG. 11B, an anchor 
deployment catheter (1108) comprises a pull-push wire 
(1110). In a manner similar to that described with respect to 
FIG. 11A above, an anchor (1112) is first loaded or threaded 
onto push-pull wire (1110). This may be accomplished, for 
example, by pushing push-pull wire (1110) distally (1114) 
out of catheter (1108), and then loading anchor (1112) onto 
push-pull wire (1110) such that the distal hook of the push 
pull wire (1110) is threaded through the eyelet of anchor 
(1112). The anchor may then be loaded into catheter (1108) 
by proximal pulling (1116) of push-pull wire (1110). As with 
the variation described above, the push-pull wire may also 
function to help with proper alignment and/or loading of the 
anchor into the anchor deployment catheter. 
0.165. As described above, in certain variations, a proce 
dure may be performed to deploy coupled anchors (e.g., teth 
ered anchors) to a mitral valve region. FIGS. 12A-12D illus 
trate provide additional detail on a variation of such an anchor 
deployment method. 
0166 As shown in FIG. 12A, in one variation, a distal 
portion (1202) of an anchor deployment catheter (1200) may 
be positioned in a desired location under a valve leaflet (L) 
and adjacent a ventricular wall (VW). The valve annulus (VA) 
generally comprises an area of heart wall tissue at the junction 
of the ventricular wall (VW) and the atrial wall (AW) that is 
relatively fibrous and, thus, significantly stronger than leaflet 
tissue and other heart wall tissue. It is noted, however, that 
considerable structural variations of the annulus exist within 
patient populations and that attempted delivery of an implant 
to the valve annulus (VA) may instead result in the implant 
contacting or attaching to the tissue adjacent to the valve 
annulus. The term “annular tissue' as used herein shall 
include the valve annulus and the tissue adjacent to or Sur 
rounding the valve annulus. 
0167 Distal portion (1202) of anchor deployment catheter 
(1200) may be advanced into position generally under valve 
annulus (VA) by any suitable technique, Such as one of the 
techniques described herein. Distal portion (1202) of anchor 
deployment catheter (1200) may be used to deploy anchors to 
the valve annular tissue, to stabilize and/or expose the annu 
lus, or both. In one variation, using anchor deployment cath 
eter (1200) having a flexible elongate body, flexible distal 
portion (1202) may be positioned in the left ventricle (LV) at 
the level of the mitral valve leaflets using any of a variety of 
access routes described herein. Distal portion (1202) may be 
advanced under the posterior valve leaflet into a space such as 
the subannular groove region (1204) or in the subvalvular 
space (1206) (FIG. 12A). It has been found that when anchor 
deployment catheter (1200) is passed, for example, under the 
mitral valve via an intravascular approach, anchor deploy 
ment catheter (1200) may be inserted into the subannular 
groove region (1204) or the subvalvular space (1206) and 
advanced either partially or completely around the circum 
ference of the valve. Once in subannular groove region (1204) 
or the subvalvular space (1206), distal portion (1202) of 
anchor deployment catheter (1200) may be positioned proxi 
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mate to the intersection of the valve leaflet(s) and ventricular 
wall (VW), which is near valve annulus (VA). These are but 
examples of possible access routes of a catheter to a valve 
annulus, and any other appropriate access routes may be used. 
0.168. In some variations, it may be advantageous to pro 
vide anchor deployment catheter (1200) with a curvable por 
tion having a radius in an expanded/curved State that is greater 
than a radius of the valve annulus, the Subannular groove 
region or the ventricular chamber. The relative size of this 
portion of anchor deployment catheter (1200), when posi 
tioned within the smaller sized ventricle, may exert a radially 
outward force that can improve the surface contact between 
anchor deployment catheter (1200) and left ventricle (LV). 
For example, in one variation, anchor deployment catheter 
(1200) in the expanded state may have a radius about 10% to 
about 50% larger than that of the valve annulus. Additionally, 
certain variations of anchor deployment catheters may further 
include one or more expandable members (e.g., balloons) that 
may expand to urge or press or wedge the anchor deployment 
catheter into a target site (e.g., in the Subvalvular space). 
0169. In addition to deploying anchors to the annular tis 
sue, anchor deployment catheter (1200) (and specifically dis 
tal portion (1202)) may be used to stabilize and/or expose the 
valve annulus or annular tissue. Such stabilization and expo 
Sure are described, for example, in U.S. patent application 
Ser. No. 10/656,797 (published as US 2005/0055087 A1), 
which is hereby incorporated by reference in its entirety. For 
example, once distal portion (1202) is positioned generally 
under the annular tissue, force may be applied to distal por 
tion (1202) to stabilize valve annulus (VA) or annular tissue, 
as shown in FIG. 12B. Such force may be directed in any 
suitable direction to expose, position and/or stabilize the 
annulus or annular tissue. In another example, an upward and 
lateral force is shown in FIG.12B by the solid-headed arrow 
drawn from the center of distal portion (1202). In other 
examples, only upward, only lateral, or any other Suitable 
force(s) may be applied. With application of force to distal 
portion (1202), the annular tissue may rise or project out 
wardly, Such that the annulus is exposed for easier viewing 
and/or access. The applied force may also facilitate Surgical 
procedures and visualization by stabilizing valve annulus 
(VA) or valve annular tissue. 
0170 In some variations, additional force may be exerted 
by an anchor deployment device after the first anchor is 
engaged to body tissue. The first anchor may provide addi 
tional leverage and Stability for manipulating the anchor 
deployment device. For example, referring to FIGS. 12C and 
12D, an anchor deployment device (1208) is schematically 
shown deploying an anchor (1210) to a valve annulus (VA) or 
annular tissue. Anchor (1210) is shown first housed within 
anchor deployment device (1208) in FIG. 12C, and then 
deployed to annulus (VA) or annular tissue, as depicted in 
FIG. 12D. Of course, although the deployment and position 
ing of anchor (1210) is described with respect to valve annu 
lus (VA), one or more anchors (1210) may miss valve annulus 
(VA) and attach to other structures or tissues accessible from 
Subannular groove region (1204) (or Subvalvular space 
(1206)). 
0171 As shown, in some variations, anchors (1210) may 
have a relatively straight configuration when housed in 
anchor deployment device (1208), with two penetrating tips 
and a loop in between the tips. Upon deployment from anchor 
deployment device (1208), the tips of an anchor (1210) may 
curve in opposite directions to form two semi-circles, circles, 
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ovals, overlapping helices or the like. This is but one example 
of a type of self-securing anchor which may be deployed to 
annular tissue. Additional anchor variations are described, for 
example, in U.S. patent application Ser. No. 1 1/202,474 (pub 
lished as US 2005/0273138A1), which was previously incor 
porated by reference in its entirety. Multiple coupled anchors 
(1210) may be deployed, and the anchors (1210) may be 
drawn together to tighten the valve annulus. 
0172 Although the subannular groove region or subval 
Vular space of heart may be reached using a retrograde route 
through the aorta to the heart, other access routes may also be 
used. For example, access to the heart may also be transtho 
racic, with a delivery device being introduced into the heart 
via an incision or port in the heart wall. Even open heart 
Surgical procedures may benefit from the methods and 
devices described herein. In some variations, hybrid access 
involving a combination of access methods described herein 
may be used. In one specific example, dual access to a valve 
may be achieved with a combination of venous and arterial 
access sites. User manipulation of both ends of a guidewire 
placed across a valve may improve positioning and control of 
the catheter and the implants. In other examples of hybrid 
access, both minimally invasive and Surgical access may be 
used to implant one or more cardiac devices. 
0173 Other variations of methods may also include treat 
ment of the tricuspid valve annulus, tissue adjacent the tri 
cuspid valve leaflets, or any other cardiac or vascular valve. 
Thus, although the description herein discloses specific 
examples of devices and methods for mitral valve repair, the 
devices and methods may be used in any suitable procedure, 
both cardiac and non-cardiac. For example, in certain varia 
tions, the mitral valve reshaping devices and procedures may 
also be used with the tricuspid valve, and some variations may 
be adapted for use with the pulmonary and/or aortic valves. 
Likewise, the devices and methods may be used in the left 
Ventricle, the right ventricle, or either atrium, with any appro 
priate adaptations for a particular location being within the 
ability of a person of ordinary skill in the art. The devices and 
methods may also be used with the great vessels of the car 
diovascular system, for example, to treat aortic root dilata 
tion. 

0.174. Access to the other chambers of the heart may be 
performed through percutaneous or venous cut-down access, 
including but not limited to transjugular, Subclavicular, and 
femoral vein access routes. When venous access is estab 
lished, access to the right atrium, the right ventricle, the 
tricuspid valve and other right-sided cardiac structures can 
occur. Furthermore, access to left-sided heart structures. Such 
as the left atrium, left ventricle, mitral valve and the aortic 
valve, may be Subsequently achieved by performing a trans 
septal puncture procedure. Referring to FIG. 13 with a heart 
(H) shown in cross-section, transseptal puncture is tradition 
ally performed using a Mullins introducer sheath with a 
Brockenbrough curved needle through the interatrial septum 
to access the left atrium (LA), but any of a variety of other 
transseptal puncture devices or kits may also be used. After 
puncturing through left atrium (LA), Supravalvular access to 
the mitral valve may be achieved by a guide catheter (1350) 
having a tubular body (1354), with the distal portion (1352) of 
the guide catheter entering the subvalvular space (1306). 
Antegrade access to the left ventricle (LV) can also occur by 
crossing the mitral valve. Similarly, access from the right 
ventricle (RV) to left ventricle (LV) may be obtained by 
transseptal puncture of the Ventricular septum. In still other 

Aug. 5, 2010 

variations, a catheter device may access the coronary sinus 
and a valve procedure may be performed directly from the 
sinus. 

0.175 Surgical approaches that may be used include, but 
are not limited to, transcatheter procedures made through 
Surgical incisions in the aorta or myocardium. In one particu 
lar variation, depicted in FIG. 14, a transapical approach with 
a Surgical delivery device (1414) is utilized, to provide a guide 
catheter (1402) with a more linear route to the subvalvular 
space. The transapical approach also reduces potential effects 
of a myocardial incision on cardiac output, as the apical wall 
(1412) typically contributes less mechanical effect on left 
Ventricular ejection fraction compared to othersections of the 
myocardial wall. 
0176 While heart valve repair has been described, in cer 
tain variations, the devices, methods, and/or kits described 
here may be used in a heart reshaping procedure, such as a 
Ventricular remodeling procedure that is used to repaira heart 
experiencing valve dysfunction. Heart repair procedures, 
including heart reshaping procedures, are described, for 
example, in U.S. patent application Ser. No. 12/253.792 (pub 
lished as US 2009/0234318 A1), which is hereby incorpo 
rated by reference in its entirety. Moreover, as discussed 
above, the devices, methods, and/or kits described herein may 
be used, as appropriate, in any of a number of different sites 
within the body and/or to assist with any of a number of 
different types of procedures. As an example, the devices, 
methods, and/or kits described herein may be used in NOTES 
procedures. As another example, the devices, methods, and/or 
kits described herein may be used in heart procedures other 
than those involving mitral valve repair. For example, they 
may be used to repair an aortic valve or a tricuspid valve, or to 
secure a prosthetic heart Valve, or they may be used in heart 
ports. As an additional example, the devices, methods, and 
kits may be employed in a procedure in which one or more 
tethers are used to reinforce an annuloplasty ring. 
0177 Kits are also described here. In some variations, the 
kits may include at least one anchor deployment catheter. In 
certain variations, the kits may further include at least one 
guide catheter and/or at least one guide tunnel. In some varia 
tions, a kit may include multiple (e.g., 2, 3, 4, 5) different 
anchor deployment catheters. For example, a kit may include 
at least one primary anchor deployment catheter and at least 
one secondary anchor deployment catheter, or may include 
multiple secondary anchor deployment catheters. Additional 
examples of anchor deployment devices (and related meth 
ods) are disclosed, for example, in U.S. patent application 
Ser. Nos. 11/201949 (published as US 2007/0055206 A1) 
and 1 1/583,627 (published as US 2008/0172035A1), both of 
which are hereby incorporated by reference in their entirety. 
Anchor deployment devices and related methods are also 
disclosed in U.S. Provisional Application Ser. Nos. 61/160, 
230, filed on Mar. 13, 2009, and 61/178,910, filed on May 15, 
2009, both of which were previously incorporated by refer 
ence in their entirety. In certain variations, a kit may include 
one or more cinching devices and/or one or more termination 
devices (e.g., locking devices, cutting devices, or combina 
tion locking and cutting devices). Cinching devices are 
described, for example, in U.S. Provisional Application Ser. 
No. 61/104,686, filed on Oct. 10, 2008, and U.S. patent appli 
cation Ser. No. 12/576,955, filed on Oct. 9, 2009, both of 
which are hereby incorporated by reference in their entirety. 
Termination devices are described, for example, in U.S. 
patent application Ser. Nos. 1 1/232,190 (published as US 
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2006/0190030 A1); 11/270,034 (published as US 2006/ 
0122633A1); and 12/577,044 (filed on Oct. 9, 2009), each of 
which is hereby incorporated by reference in its entirety. 
Termination devices are also described in U.S. Provisional 
Application Ser. No. 61/104,681, filed on Oct. 10, 2008, 
which is hereby incorporated by reference in its entirety. Of 
course, instructions for use may also be provided with the 
kits. Moreover, the components of the kit may be packaged 
together or separately. 
0178 While the devices, methods, and kits have been 
described in some detail here by way of illustration and 
example, Such illustration and example is for purposes of 
clarity of understanding only. It will be readily apparent to 
those of ordinary skill in the artin light of the teachings herein 
that certain changes and modifications may be made thereto 
without departing from the spirit and scope of the appended 
claims. 

What is claimed is: 
1. A method comprising: 
advancing a first catheter through a lumen of a second 

catheter, and 
advancing a portion of the first catheter through an opening 

in a wall portion or at a distal end of the second catheter 
until the wall portion of the second catheter is positioned 
between a wall portion of the first catheter and a stop 
element of the first catheter, 

wherein the positioning of the wall portion of the second 
catheter between the wallportion and stop element of the 
first catheter prevents further advancement of the first 
catheter through the opening in the wall portion or at the 
distal end of the second catheter. 

2. The method of claim 1, wherein the stop element of the 
first catheter remains within the lumen of the second catheter 
while the portion of the first catheter is advanced through the 
opening in the wall portion or at the distal end of the second 
catheter. 

3. The method of claim 1, wherein advancing the portion of 
the first catheter through the opening in the wall portion or at 
the distal end of the second catheter comprises pushing the 
portion of the first catheter through the opening with a push 
ing member. 

4. The method of claim 1, wherein the stop element com 
prises an elongated flap. 

5. The method of claim 4, wherein the elongated flap 
extends through an opening in the wall portion of the first 
catheter. 

6. The method of claim 4, wherein the elongated flap 
curves away from the wall portion of the first catheter as the 
wall portion of the second catheter becomes positioned 
between the wall portion and stop element of the first catheter. 

7. The method of claim 1, wherein the method comprises 
advancing the portion of the first catheter through the opening 
in the wall portion or at the distal end of the second catheter 
until the wall portion of the second catheter is wedged 
between the wall portion and stop element of the first catheter. 

8. The method of claim 1, further comprising deploying an 
anchor from the first catheter after the first catheter has been 
advanced through the opening in the wall portion or at the 
distal end of the second catheter. 

9. The method of claim 8, further comprising retrieving the 
anchor after it has been deployed. 
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10. The method of claim 8, further comprising withdraw 
ing the portion of the first catheter back into the lumen of the 
second catheter after the anchor has been deployed from the 
first catheter. 

11. A catheter comprising: 
a tubular elongated member defining a proximal portion, a 

distal portion, and a lumen therethrough; and 
a first stop element comprising an elongated flap, 
wherein a first portion of the first stop element is disposed 

within the lumen of the tubular elongated member, and a 
second portion of the first stop element extends through 
an opening in a wall portion of the tubular elongated 
member. 

12. The catheter of claim 11, further comprising an anchor 
disposed within the lumen of the tubular elongated member. 

13. The catheter of claim 12, further comprising a coupling 
member coupled to the anchor. 

14. The catheter of claim 11, further comprising a second 
stop element disposed within the lumen of the tubular elon 
gated member. 

15. The catheter of claim 14, wherein the second stop 
element comprises a tubular member. 

16. The catheter of claim 14, wherein the second stop 
element is coupled to or integral with the first stop element. 

17. The catheter of claim 14, wherein the second stop 
element is separate from the first stop element. 

18. The catheter of claim 14, further comprising a pushing 
member including a distal portion comprising a first region 
having a first cross-sectional diameter and a second region 
having a second cross-sectional diameter that is Smaller than 
the first cross-sectional diameter. 

19. The catheter of claim 11, wherein the tubular elongated 
member comprises a first region defining a first plane, a 
second region defining a second plane, and a curve between 
the first and second regions. 

20. The catheter of claim 19, wherein the first and second 
planes have an angle of about 10 degrees to about 90 degrees 
therebetween. 

21. The catheter of claim 20, wherein the first and second 
planes have an angle of about 20 degrees to about 80 degrees 
therebetween. 

22. The catheter of claim 21, wherein the first and second 
planes have an angle of about 50 degrees to about 70 degrees 
therebetween. 

23. The catheter of claim 22, wherein the first and second 
planes have an angle of about 60 degrees therebetween. 

24. A method for deploying an anchor into tissue of a 
Subject comprising: 

advancing a distal portion of a pushing member into a 
tubular stop element disposed within a lumen of a first 
catheter, wherein the tubular stop element is coupled to 
an anchor, and 

advancing the distal portion of the pushing member against 
the anchor to deploy the anchor from the lumen of the 
first catheter and into tissue of a subject, 

wherein the distal portion of the pushing member and the 
tubular stop element are configured to limit further distal 
advancement of the pushing member once the distal 
portion of the pushing member has been advanced into 
the tubular stop element. 

25. The method of claim 24, wherein the method comprises 
using the pushing member to decouple the anchor from the 
tubular stop element. 
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26. The method of claim 24, wherein the distal portion of 
the pushing member comprises a first region having a first 
cross-sectional diameter and a second region having a second 
cross-sectional diameter that is Smaller than the first cross 
sectional diameter. 

27. The method of claim 24, further comprising advancing 
the first catheter through an opening in a wall portion or at a 
distal end of a second catheter. 

28. The method of claim 27, wherein the tubular stop 
element is coupled to or integral with a second stop element 
that extends through an opening in a wall portion of the first 
catheter. 

29. The method of claim 28, wherein the advancement of 
the first catheter through the opening in the wall portion or at 
a distal end of the second catheter stops when the wall portion 
of the second catheter becomes positioned between the sec 
ond stop element and a wall portion of the first catheter. 

30. The method of claim 28, wherein the second stop 
element comprises an elongated flap extending from the tubu 
lar stop element. 

31. An anchor deployment device comprising: 
a catheter defining a lumen for housing an anchor therein; 
a pushing member at least partially disposed within the 

lumen; and 
a tubular stop element disposed within the lumen, 
wherein the pushing member and the tubular stop element 

are configured Such that when the pushing member is 
advanced into the tubular stop element, the tubular stop 
element limits further distal advancement of the pushing 
member. 

32. The anchor deployment device of claim 31, further 
comprising an anchor disposed within the lumen of the cath 
eter. 

33. The anchor deployment device of claim32, wherein the 
anchor is coupled to the tubular stop element. 

34. The anchor deployment device of claim 31, wherein the 
pushing member comprises a distal portion comprising a first 
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region having a first cross-sectional diameter and a second 
region having a second cross-sectional diameter that is 
Smaller than the first cross-sectional diameter. 

35. The anchor deployment device of claim 34, wherein the 
distal portion of the pushing member is tapered. 

36. The anchor deployment device of claim 31, further 
comprising a second stop element that is coupled to or inte 
gral with the tubular stop element. 

37. The anchor deployment device of claim 36, wherein the 
second stop element extends through an opening in a wall 
portion of the catheter. 

38. The anchor deployment device of claim 36, wherein the 
second stop element is in the form of an elongated flap 
extending from the tubular stop element. 

39. The anchor deployment device of claim 31, wherein the 
catheter comprises an elongated member comprising a first 
region defining a first plane, a second region defining a second 
plane, and a curve between the first and second regions. 

40. The anchor deployment device of claim39, wherein the 
first and second planes have an angle of about 10 degrees to 
about 90 degrees therebetween. 

41. The anchor deployment device of claim 40, wherein the 
first and second planes have an angle of about 20 degrees to 
about 80 degrees therebetween. 

42. The anchor deployment device of claim 41, wherein the 
first and second planes have an angle of about 50 degrees to 
about 70 degrees therebetween. 

43. The anchor deployment device of claim 42, wherein the 
first and second planes have an angle of about 60 degrees 
therebetween. 

44. The anchor deployment device of claim 41, wherein the 
first and second planes have an angle of about 40 degrees to 
about 60 degrees therebetween. 

45. The anchor deployment device of claim 44, wherein the 
first and second planes have an angle of about 50 degrees 
therebetween. 


