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(57) ABSTRACT 

A method of treating regurgitation of a mitral valve in a 
patient’s heart. The method includes the steps of: delivering 
a tissue shaping device to the coronary sinus; and deploying 
the tissue shaping device to reduce mitral valve regurgita 
tion, the deploying step comprising applying a force through 
the coronary sinus Wall toWard the mitral valve solely 
proximal to a crossover point Where a coronary artery passes 
betWeen a coronary sinus and the mitral valve. The invention 
is also a set of devices for use in treating mitral valve 
regurgitation. The set includes a plurality of tissue shaping 
devices having different lengths, each of the tissue shaping 
devices being con?gured to be deliverable to a coronary 
sinus of a patient Within a catheter having an outer diameter 
no greater than ten french. 
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MITRAL VALVE REGURGITATION TREATMENT 
DEVICE AND METHOD 

CROSS-REFERENCE TO RELATED CASES 

[0001] This application is a continuation-in-part of US. 
patent appl. Ser. No. 09/855,945, ?led May 14, 2001, the 
disclosure of Which is incorporated herein by reference. 

BACKGROUND OF THE INVENTION 

[0002] This invention relates generally to devices and 
methods for shaping tissue by deploying one or more 
devices in body lumens adjacent to the tissue. One particular 
application of the invention relates to a treatment for mitral 
valve regurgitation through deployment of a tissue shaping 
device in the patient’s coronary sinus or great cardiac vein. 

[0003] The mitral valve is a portion of the heart that is 
located betWeen the chambers of the left atrium and the left 
ventricle. When the left ventricle contracts to pump blood 
throughout the body, the mitral valve closes to prevent the 
blood being pumped back into the left atrium. In some 
patients, Whether due to genetic malformation, disease or 
injury, the mitral valve fails to close properly causing a 
condition knoWn as regurgitation, Whereby blood is pumped 
into the atrium upon each contraction of the heart muscle. 
Regurgitation is a serious, often rapidly deteriorating, con 
dition that reduces circulatory ef?ciency and must be cor 
rected. 

[0004] TWo of the more common techniques for restoring 
the function of a damaged mitral valve are to surgically 
replace the valve With a mechanical valve or to suture a 
?exible ring around the valve to support it. Each of these 
procedures is highly invasive because access to the heart is 
obtained through an opening in the patient’s chest. Patients 
With mitral valve regurgitation are often relatively frail 
thereby increasing the risks associated With such an opera 
tion. 

[0005] One less invasive approach for aiding the closure 
of the mitral valve involves the placement of a tissue shaping 
device in the cardiac sinus and vessel that passes adjacent 
the mitral valve. The tissue shaping device is designed to 
push the vessel and surrounding tissue against the valve to 
aid its closure. This technique has the advantage over other 
methods of mitral valve repair because it can be performed 
percutaneously Without opening the chest Wall. Examples of 
such devices are shoWn in US. patent appl. Ser. No. 
10/142,637, “Body Lumen Device Anchor, Device and 
Assembly” ?led May 8, 2002; US. patent appl. Ser. No. 
10/331,143, “System and Method to Effect the Mitral Valve 
Annulus of a Heart” ?led Dec. 26, 2002; and US. patent 
appl. Ser. No. 10/429,172, “Device and Method for Modi 
fying the Shape of a Body Organ,” ?led May 2, 2003. The 
disclosures of these patent applications are incorporated 
herein by reference. 

[0006] When deploying a tissue shaping device in a vein 
or artery to modify adjacent tissue, care must be taken to 
avoid constricting nearby arteries. For example, When treat 
ing mitral valve regurgitation, a tissue shaping device may 
be deployed in the coronary sinus to modify the shape of the 
adjacent mitral valve annulus. Coronary arteries such as the 
circum?ex artery may cross betWeen the coronary sinus and 
the heart, hoWever, raising the danger that deployment of the 
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support may limit perfusion to a portion of the heart by 
constricting one of those arteries. See, e.g., the folloWing 
applications, the disclosures of Which are incorporated 
herein by reference: US. patent appl. Ser. No. 09/855,945, 
“Mitral Valve Therapy Device, System and Method,” ?led 
May 14, 2001 and published Nov. 14, 2002, as US 2002/ 
0169504 A1; US. patent appl. Ser. No. 09/855,946, “Mitral 
Valve Therapy Assembly and Method,” ?led May 14, 2001 
and published Nov. 14, 2002, as US 2002/0169502 A1; and 
US. patent appl. Ser. No. 10/003,910, “Focused Compres 
sion Mitral Valve Device and Method” ?led Nov. 1, 2001. It 
is therefore advisable to monitor cardiac perfusion during 
and after such mitral valve regurgitation therapy. See, e.g., 
US. patent appl. Ser. No. 10/366,585, “Method of Implant 
ing a Mitral Valve Therapy Device,” ?led Feb. 12, 2003, the 
disclosure of Which is incorporated herein by reference. 

BRIEF SUMMARY OF THE INVENTION 

[0007] The anatomy of the heart and its surrounding 
vessels varies from patient to patient. For example, the 
location of the circum?ex artery and other key arteries With 
respect to the coronary sinus can vary. Speci?cally, the 
distance along the coronary sinus from the ostium to the 
crossing point With the circum?ex artery can vary from 
patient to patient. In addition, the diameter and length of the 
coronary sinus can vary from patient to patient. 

[0008] We have invented tissue shaping devices, sets of 
tissue shaping devices and methods that maximiZe the 
therapeutic effect (i.e., reduction of mitral valve regurgita 
tion) While minimiZing adverse effects, such as an unaccept 
able constriction of the circum?ex artery or other coronary 
arteries. The tissue shaping devices, sets of devices and 
methods of this invention enable the user to adapt the 
therapy to the patient’s anatomy. 

[0009] In one embodiment, the invention is a method of 
treating regurgitation of a mitral valve in a patient’s heart, 
the method including the steps of delivering a tissue shaping 
device to the coronary sinus, such as in a catheter having an 
outer diameter no more than nine or ten french; and deploy 
ing the tissue shaping device to reduce mitral valve regur 
gitation, With the deploying step including the step of 
applying a force through the coronary sinus Wall toWard the 
mitral valve solely proximal to a crossover point Where a 
coronary artery passes betWeen a coronary sinus and the 
mitral valve. In some embodiments, the device is deployed 
With its distal end proximal to the crossover point, and in 
some embodiments the distal end is deployed distal to the 
crossover point. The method may also include the step of 
determining the crossover point. 

[0010] In some embodiments the tissue shaping device 
includes a distal anchor, in Which case the deploying step 
may include the step of anchoring the distal anchor proximal 
to the crossover point, such as by expanding the distal 
anchor through self-expansion or through the application of 
an actuation force. The anchoring force may be one-tWo 
pounds. 
[0011] In some embodiments, the deploying step further 
includes the step of applying a proximally directed force on 
the distal anchor—in some embodiments from outside the 
patient—such as by moving the proximal anchor proximally. 
The tissue shaping device may further include a proximal 
anchor and a connector disposed betWeen the distal anchor 
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and the proximal anchor, With the deploying step further 
including the step of anchoring the proximal anchor (e.g., in 
the coronary sinus or at least partially outside the coronary 
sinus), such as by expanding the proximal anchor through 
self-expansion or through the application of an actuation 
force. The step of anchoring the proximal anchor may be 
performed before or after the step of applying a proximally 
directed force on the distal anchor. 

[0012] The deploying step of the method may include the 
step of deploying a distal anchor of the device from a distal 
end of a catheter. The method may also include the step of 
recapturing the distal anchor into a catheter and optionally 
redeploying the distal anchor. The deploying step of the 
method may also include the step of deploying a proximal 
anchor of the device from a distal end of a catheter, and the 
may include the step of recapturing the proximal anchor into 
a catheter and optionally redeploying the distal anchor. The 
entire device may also be recaptured by a catheter and 
redeployed from the catheter. 

[0013] The method may also include the step of selecting 
the tissue shaping device from a set of tissue shaping devices 
that includes tissue shaping devices of a plurality of lengths 
and/or tissue shaping devices of a plurality of anchor siZes 
prior to the delivering step. 

[0014] The invention is also a set of devices for use in 
treating mitral valve regurgitation, With the set including a 
plurality of tissue shaping devices having different lengths, 
each of the tissue shaping devices being con?gured to be 
deliverable to a coronary sinus of a patient Within a catheter 
having an outer diameter no greater than nine or ten french. 
In some embodiments the tissue shaping devices each 
include an anchor (such as a distal anchor or a proximal 
anchor) having an expanded con?guration and an unex 
panded con?guration for delivery via catheter. In some 
embodiments, at least one tissue shaping device in the set 
has a length 60 mm or less and at least one tissue shaping 
device in the set has a length more than 60 mm. In some 
embodiments the distal anchor of each tissue shaping device 
in the set in its expanded con?guration has a diameter equal 
to or greater than a coronary sinus diameter at a distal anchor 
location (e.g., about 7 mm. to about 16 mm.), and the 
proximal anchor of each tissue shaping device in the set in 
its expanded con?guration has a diameter equal to or greater 
than a coronary sinus diameter at a proximal anchor location 
(e.g., about 9 mm. to about 20 In some sets, the 
anchors are self-expanding, in other sets the anchors are 
actuatable, While still other sets have at least one device With 
a self-expanding anchor and one With an actuatable anchor. 
The set may also include a catheter having an outer diameter 
no greater than nine to ten french. 

[0015] Another aspect of the invention is a set of devices 
for use in treating mitral valve regurgitation, With the set 
including a plurality of tissue shaping devices each With an 
anchor having an unexpanded con?guration and an 
expanded con?guration, the anchors having different diam 
eters When in their expanded con?gurations, and each of the 
tissue shaping devices being con?gured to be deliverable to 
a coronary sinus of a patient Within a catheter having an 
outer diameter no greater than nine to ten french. In some 
embodiments the anchor is a distal anchor (such as a 
self-expanding anchor or an actuatable anchor), and the 
devices further include a proximal anchor (such as a self 
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expanding anchor or an actuatable anchor) having an unex 
panded con?guration and an expanded con?guration, the 
proximal anchors having different diameters When in their 
expanded con?gurations. In some embodiments the diam 
eters of the distal anchors of the tissue shaping devices in the 
set in their expanded con?gurations range from about 7 mm. 
to about 16 mm., and in some embodiments the diameters of 
the proximal anchors of the tissue shaping devices in the set 
in their expanded con?gurations range from about 9 mm. to 
about 20 mm. The set may also include a catheter having an 
outer diameter no greater than nine to ten french. 

[0016] The invention Will be described in more detail 
beloW With reference to the draWings. 

BRIEF DESCRIPTION OF THE FIGURES 

[0017] FIG. 1 is a schematic vieW of a tissue shaping 
device according to a preferred embodiment as deployed 
Within a coronary sinus. 

[0018] FIG. 2 is a schematic vieW of a tissue shaping 
device according to an alternative embodiment as deployed 
Within a coronary sinus. 

[0019] FIG. 3 is a schematic vieW of a tissue shaping 
device being delivered to a coronary sinus Within a catheter. 

[0020] FIG. 4 is a schematic vieW of a partially deployed 
tissue shaping device Within a coronary sinus. 

[0021] FIG. 5 is a schematic vieW of a partially deployed 
and cinched tissue shaping device Within a coronary sinus. 

[0022] FIG. 6 is an elevational vieW of yet another 
embodiment of a tissue shaping device according to this 
invention. 

[0023] FIG. 7 is a schematic draWing shoWing a method 
of determining the crossover point betWeen a circum?ex 
artery and a coronary sinus. 

[0024] FIG. 8 is a perspective draWing of a tissue shaping 
device according to one embodiment of this invention. 

[0025] FIG. 9 is a partial sectional vieW of the tissue 
shaping device of FIG. 8 in an unexpanded con?guration 
Within a catheter. 

[0026] FIG. 10 is a perspective vieW of an anchor for use 
With a tissue shaping device according to this invention. 

[0027] FIG. 11 is a perspective vieW of another anchor for 
use With a tissue shaping device according to this invention. 

[0028] FIG. 12 is a perspective vieW of yet another anchor 
for use With a tissue shaping device according to this 
invention. 

[0029] FIG. 13 is a perspective vieW of still another 
anchor for use With a tissue shaping device according to this 
invention. 

[0030] FIG. 14 is a perspective vieW of another anchor for 
use With a tissue shaping device according to this invention. 

[0031] FIG. 15 is a perspective vieW of yet another anchor 
for use With a tissue shaping device according to this 
invention. 

[0032] FIG. 16 is a perspective vieW of part of an anchor 
for use With a tissue shaping device according to this 
invention. 
























