
(19) 

(12) 

US 20090287304Al 

United States 
Patent Application Publication (10) Pub. No.: US 2009/0287304 A1 
Dahlgren et al. (43) Pub. Date: NOV. 19, 2009 

(54) 

(75) 

(73) 

(21) 

(22) 

MEDICAL DEVICE FOR CONSTRICTING Publication Classi?cation 

TISSUE OR A BODILY ORIFICE, FOR (51) Int CL 
EXAMPLE A MITRAL VALVE A 613 1 7/12 (200601) 

A61F 2/24 (2006.01) 
Inventors: Jon Dahlgren, Surrey (CA); Doug (52) US. Cl. ...................................... .. 623/237; 606/216 

Goertzen, New Westminster (CA); (57) ABSTRACT 
Daniel Gelbart, Vancouver (CA) 

A medical apparatus positionable in a cavity of a bodily organ 
(e.g., a heart) may constrict a bodily ori?ce (e.g., a mitral 
valve). The medical apparatus may include tissue anchors that 
are implanted in the annulus of the ori?ce. The tissue anchors 
may be guided into position by an intravascularly or percu 
taneously deployed anchor guiding frame. Constriction of the 
ori?ce may be accomplished by cinching a ?exible cable 
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Assignee; KARDIUM INC" Richmond (CA) attached to implanted tissue anchors. The medical device may 
be used to approxlmate the septal and lateral (clinically 
referred to as anterior and posterior) annulus of the mitral 

Appl' NO‘: 12/120’195 valve in order to move the posterior lea?et anteriorly and the 
anterior lea?et posteriorly and thereby improve lea?et coap 

Filed: May 13, 2008 tation and eliminate mitral regurgitation. 
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Figure 1 
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Figure 3 
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TISSUE ORA BODILY ORIFICE, FOR 

EXAMPLE A MITRAL VALVE 

BACKGROUND 

[0001] 1. Field 
[0002] This disclosure is generally related to percutaneous 
or minimally invasive surgery, and more particularly to per 
cutaneously deployed medical devices suitable for constrict 
ing tissue or a bodily ori?ce such as a mitral valve 
[0003] 2. Description of the Related Art 
[0004] Cardiac surgery Was initially undertaken only by 
performing a sternotomy, a type of incision in the center of the 
chest, Which separates the sternum (chest bone) to alloW 
access to the heart. In the previous several decades, more and 
more cardiac operations are performed using a percutaneous 
technique, Which is a medical procedure Where access to 
inner organs or other tissue is gained via a catheter. 
[0005] Percutaneous surgeries bene?t patients by reducing 
surgery risk, complications, and recovery time. HoWever, the 
use of percutaneous technologies also raises some particular 
challenges. Medical devices used in percutaneous surgery 
need to be deployed via narroW tubes called catheter sheaths, 
Which signi?cantly increase the complexity of the device 
structure. As Well, doctors do not have direct visual contact 
With the medical tools used once they are placed Within the 
body, and positioning the tools correctly and operating the 
tools successfully can often be very challenging. 
[0006] One example of Where percutaneous medical tech 
niques are starting to be used is in the treatment of a heart 
disorder called mitral regurgitation. Mitral regurgitation is a 
condition in Which blood ?oWs backward from the left ven 
tricle into the left atrium. The mitral apparatus is made up of 
four major structural components and includes the annulus, 
the tWo lea?ets, the chordae and the papillary muscles. 
Improper function of any one of these structures or in com 
bination can lead to mitral regurgitation. Annular dilation is a 
major component in the pathology of mitral regurgitation 
regardless of causes and is manifested in mitral regurgitation 
related to dilated cardiomyopathy and chronic mitral regur 
gitation due to ischemia. 
[0007] The mitral valve is intended to prevent the undesired 
?oW of blood from the left ventricle into the left atrium When 
the left ventricle contracts. In a normal mitral valve, the 
geometry of the mitral valve ensures the cusps overlay each 
other to preclude the regurgitation of blood during left ven 
tricular contraction and thereby prevent elevation of pulmo 
nary vascular pressures and resultant symptoms of shortness 
of breath. Studies of the natural history of mitral regurgitation 
have found that totally asymptomatic patients With severe 
mitral insu?iciency usually progress to severe disability 
Within 5 years. 
[0008] At present treatment consists of either mitral valve 
replacement or repair. Both methods require open heart sur 
gery. Replacement can be performed With either mechanical 
or biological valves and is particularly suitable When one of 
the mitral cusps has been severely damaged or deformed. The 
mechanical valve carries the risk of thromboembolism and 
requires anticoagulation With all of its potential haZards, 
Whereas the biological prosthesis suffers from limited dura 
bility. Another haZard With replacement is the risk of 
endocarditis. These risks and other valve related complica 
tions are greatly diminished With valve repair. Mitral valve 
repair is theoretically possible if the mitral valve lea?ets are 
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structurally normal but fail to appropriately coapt because of 
annular dilatation and/or papillary muscle dysfunction. Vari 
ous surgical procedures have been developed to improve 
coaptation of the lea?et and to correct the deformation of the 
mitral valve annulus and retain the intact natural heart valve 
function. These procedures generally involve reducing the 
circumference of the posterior mitral lea?et annulus (lateral 
annulus) Where most of the dilatation occurs. The annulus of 
the anterior lea?et (septal annulus) does not generally dilate 
because it is anchored to the ?brous skeleton at the base of the 
heart. Such techniques, knoWn as mitral annuloplasty, typi 
cally suture a prosthesis around the base of the valve lea?ets 
shortening the lateral annulus to reshape the mitral valve 
annulus and minimiZe further dilation. Different types of 
mitral annuloplasty prostheses have been developed for use in 
such surgery. In general, such prostheses are annular or par 
tially annular shaped and may be formed from rigid or ?exible 
material. 

[0009] Mitral valve surgery requires an extremely invasive 
approach that includes a chest Wall incision, cardiopulmo 
nary bypass, cardiac and pulmonary arrest, and an incision on 
the heart itself to gain access to the mitral valve. Such a 
procedure is expensive, requires considerable time, and is 
associated With high morbidity and mortality. Due to the risks 
associated With this procedure, many of the sickest patients 
are denied the potential bene?ts of surgical correction of 
mitral regurgitation. In addition, patients With moderate, 
symptomatic mitral regurgitation are denied early interven 
tion and undergo surgical correction only after the develop 
ment of cardiac dysfunction. Furthermore, the effectiveness 
of such procedures is di?icult to assess during the procedure 
and may not be knoWn until a much later time. Hence, the 
ability to make adjustments to or changes in the prosthesis 
function to obtain optimum effectiveness is extremely lim 
ited. Correction at a later date Would require another open 
heart procedure. 
[0010] In an attempt to treat mitral regurgitation Without the 
need for cardiopulmonary bypass and Without opening the 
chest, percutaneous approaches have been devised to repair 
the valve or place a correcting apparatus for correcting the 
annulus relaxation. Such approaches make use of devices 
Which can be generally grouped into tWo types: 

[0011] devices deforming (mainly shortening) the coro 
nary sinus 

[0012] devices pulling together tWo anchor points in 
order to affect the mitral valve, one of the anchor points 
can be the coronary sinus (typically using a Wire that is 
pulled and secured). 

[0013] Neither approach emulates the current “gold stan 
dard” in mitral valve repairiannuloplasty using a ring the 
completely encircles the mitral valve. Both approaches suffer 
from several problems as a result of attempting to reshape the 
mitral annulus using an alternative method. Devices that 
deform the coronary sinus, While suitable for percutaneous 
procedures, are not effective in controlling the leakage of the 
mitral valve as the forces are not applied from the correct 
opposite sides of the valve, Which are the lateral annulus and 
the septal annulus. The prior art devices of the second type are 
not easily adapted to a percutaneous procedure. In order to 
achieve shortening in the direction connecting the lateral 
annulus to the septal annulus the anchor points have to be 
located along this line, so pulling them together Will affect the 
desired direction of shortening. Pulling applied along a dif 














