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(57) ABSTRACT 

A device for measuring an internal dimension of a native 
cardiac valve annulus includes an elongated Support member 
having a proximal portion and a distal portion. A measuring 
portion is coupled to the distal portion, and an indicator is 
coupled to the proximal portion of the support member. The 
measuring portion is biased towards a deployed configuration 
such that when deployed it applies an outwardly directed 
radial force to the native valve annulus. 
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UNIVERSAL VALVE ANNULUS SIZING 
DEVICE 

CROSS-REFERENCE TO RELATED 
APPLICATION 

0001. This application is a continuation of U.S. applica 
tion Ser. No. 12/727,098, filed Mar. 18, 2010, which claims 
the benefit of provisional application No. 61/161462, filed 
Mar. 19, 2009, entitled “UNIVERSAL VALVE ANNULUS 
SIZING DEVICE.” which is hereinincorporated by reference 
in its entirety. 

TECHNICAL FIELD 

0002 The present invention relates to devices and meth 
ods for measuring the size of an anatomical valve annulus, 
and more particularly, to devices for use in measuring the size 
of a cardiac valve annulus in conjunction with implantation of 
an expandable prosthetic heart Valve. 

BACKGROUND 

0003 Various sutureless heart valve prostheses have been 
considered for replacing diseased or defective native cardiac 
valves (e.g., the aortic valve). One Such type of prosthetic 
heart valve includes a radially collapsible/expandable stent, 
which supports a set of valve leaflets. Typically, the stent is 
radially contracted during implantation of the prosthetic 
valve at the desired location. To optimize performance, the 
stent is sized such that, if unrestrained, it can expand to a 
diameter somewhat greater than the diameter of the annulus 
of the valve to be replaced and/or the vessel proximate to the 
native valve (i.e., in the case of an aortic valve prosthesis, the 
ascending aorta). 
0004 To ensure proper anchoring and operation of the 
prosthetic valve in situ, it is helpful to assess the size of the 
patients anatomical valve annulus. The annulus includes 
dense, fibrous rings attached to the adjacent atrial or ventricu 
lar muscle fibers. In some valve replacement procedures, the 
physician excises the defective native valve leaflets to prepare 
the annulus for implantation of the replacement valve. Typi 
cally, physicians use a set of sizing obturators, which are 
provided by various heart valve manufacturers, to obtain an 
estimate of the diameter of the native valve annulus. These 
sizing obturators typically include a cylindrical body having 
a flat, annular flange thereabout. The physician typically 
advances the flange to a location adjacent the Superior aspect 
of the valve annulus, but does not typically advance the flange 
to an intra-annular position. This process may require the 
physician to repeatedly introduce various sizing obturators to 
the valve annulus to obtain this size estimate. This procedure 
requires much time and effort and offers minimal accuracy. 
This procedure also relies significantly on the skill of the 
implanting physician, as proper sizing is largely based upon 
the skill and technique of the physician. 

SUMMARY 

0005. The present invention, according to exemplary 
embodiments, is a device for measuring an internal dimen 
sion of a native cardiac valve annulus. The device includes an 
elongated Support member having a proximal portion and a 
distal portion including an end having a bore and a longitu 
dinal slot, a measuring band having a first end and a second 
end, the first end disposed within the bore and the second end 
coupled to the distal portion, a shaft extending through the 
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Support member, the shaft having a distal end coupled to the 
first end of the measuring band and a proximal end, and an 
indicator coupled to the proximal end of the shaft, the indi 
cator adapted to provide an indication of the internal dimen 
Sion. The measuring band has a contracted configuration in 
which the band is at least partially wound about a transverse 
axis and an expanded configuration in which the band is 
Substantially unwound. 
0006. The present invention, according to other embodi 
ments, is a device for measuring an internal dimension of a 
native cardiac valve annulus, the device comprising a body 
portion and a measuring portion, the measuring portion 
including an expandable element configured to Substantially 
adapt to the shape of the annulus. 
0007. The present invention, according to other embodi 
ments, is a method of implanting an expandable prosthetic 
valve at a native valve annulus. The method includes remov 
ing a native valve leaflet, debriding the native valve annulus, 
stressing the valve annulus by applying a force similar to that 
applied by a prosthetic valve, obtaining an estimate of the 
perimeter of the valve annulus, selecting an appropriate pros 
thetic valve based on the estimate, and implanting the appro 
priate prosthetic valve at the native valve annulus. 
0008. The present invention, according to another 
embodiment is a method of implanting an expandable pros 
thetic valve at a native valve annulus. The method includes 
removing a native valve leaflet, debriding the native valve 
annulus, stressing the valve annulus by applying a force simi 
lar to that applied by a prosthetic valve, obtaining an estimate 
of the perimeter of the valve annulus, selecting an appropriate 
prosthetic valve based on the estimate, and implanting the 
appropriate prosthetic valve at the native valve annulus. 
0009. Another embodiment of the present invention is a kit 
for implanting a Sutureless prosthetic heart valve, the kit 
comprising a sizing tool for measuring an internal dimension 
of a native cardiac valve annulus, the sizing tool comprising 
an expandable element configured to Substantially adapt to 
the shape of the annulus, and an expandable, stented pros 
thetic heart valve. The prosthetic heart valve, in some 
embodiments, generates a first radial force against the valve 
annulus upon implantation and the expandable element gen 
erates a second radial force, the second radial force differs 
from the first radial force by less than about 10%. 
0010 While multiple embodiments are disclosed, still 
other embodiments of the present invention will become 
apparent to those skilled in the art from the following detailed 
description, which shows and describes illustrative embodi 
ments of the invention. Accordingly, the drawings and 
detailed description are to be regarded as illustrative in nature 
and not restrictive. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0011 FIG. 1 is a perspective partial cut-away view of a 
valve sizer in a deployed state according to one embodiment 
of the present invention. 
(0012 FIGS. 2A-2B are perspective views of the valve 
sizer of FIG. 1 in deployed and undeployed configurations. 
0013 FIGS. 3A-3C are a perspective view, a top plan view 
and an end plan view, respectively, showing the measuring 
band in a fully extended configuration. 
0014 FIGS. 4A-4B are a perspective view and an end plan 
view of the measuring band in a contracted configuration. 
(0015 FIGS.5A-5B area perspective view and an endplan 
view of the measuring band in a deployed configuration. 
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0016 FIGS. 6A-6B are schematic views showing the mea 
Suring band in a contracted and a deployed configuration, 
respectively. 
0017 FIG. 7 is a schematic view illustrating a sizing 
device according to another embodiment of the present inven 
tion. 
0018 FIG. 8 is a partial sectional view of thesizing device 
shown in FIG. 7. 
0019 FIG.9 is a schematic view of an exemplary embodi 
ment of the measuring portion of the sizing device shown in 
FIG. 7 in deployed and undeployed configurations. 
0020 FIG. 10 is a flow chart showing a method of sizing a 
valve annulus, according to an embodiment of the present 
invention. 

DETAILED DESCRIPTION 

0021 FIG. 1 is a perspective partial cut-away view of a 
valve sizing device 10 in a deployed state within a patients 
aortic valve annulus 14, according to one embodiment of the 
present invention. While the following description of the 
various embodiments of the present invention are generally 
described with reference to an aortic valve annulus, it is also 
useful for measuring a dimension of other cardiac valve 
annuli, including for example the pulmonary valve annulus. 
Further, the devices of the present invention can be used to 
measure other valve annuli as well as the inner dimensions of 
vessels or other tubular anatomical structures. 
0022. As is known, and as shown in FIG. 1, the left ven 

tricle 18 is coupled to the ascending aorta 20. During normal 
operation, the left ventricle 18 pumps blood out of the heart 
through the aortic valve and into the ascending aorta 20. The 
aortic valve is a semilunar valve including a set of valve 
leaflets surrounding the aortic annulus 14, which is defined by 
the periannular tissue located at the most distal portion of the 
left ventricular outflow tract. The annulus 14 includes dense, 
fibrous rings attached to the adjacent atrial or ventricular 
muscle fibers. As shown in FIG. 1, the sizing device 10 is 
positioned to allow measurement of a diameter and/or a 
perimeter of the aortic annulus 14. As shown, access to the 
annulus 14 is obtained from a Superior position through an 
incision in the ascending aorta 20. In the illustrated embodi 
ments, the native aortic valve leaflets have been removed. It 
will be appreciated, however, that removal of the native valve 
leaflets is not a requirement of the sutureless aortic valve 
replacement procedure. That is, in various embodiments, the 
valve prosthesis can be implanted without removing the 
native valve leaflets. 
0023 The sizing device 10 may be used in connection with 
implantation of an expandable/contractible replacement heart 
valve of the type generally known in the art. The sizing device 
10 may be used, for example, in connection with any Suture 
less aortic valve prostheses, for example, including percuta 
neously delivered aortic valve prostheses. In various exem 
plary embodiments, the sizing device 10 is used in connection 
with implantation of any of the prosthetic valves disclosed in 
co-pending and commonly assigned U.S. patent application 
Ser. Nos. 11/066,346 and 1 1/352,021, the disclosures of 
which are incorporated herein by reference in their entireties. 
0024 FIGS. 2A-2B are perspective views of the valve 
sizer of FIG. 1 in deployed and undeployed configurations, 
respectively. As shown, the sizing device 10 includes a main 
body portion 24 Supporting a measuring portion 28. As shown 
in FIG. 2A, the measuring portion or band 28 is disposed in an 
expanded configuration, in which the measuring band 28 has 
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an effective diameter larger than that of the distal end of the 
main body portion 24, while in FIG. 2B, the measuring band 
28 is disposed in a collapsed configuration, in which it has an 
effective diameter about equal to that of the distal end of the 
main body portion 24. This expandable/collapsible design 
facilitates delivery of the tool using standard minimally-in 
vasive delivery techniques and instruments. This design also 
provides the device 10 with the ability to measure a wide 
variety of valve annuli, each having a distinct diameter or 
perimeter dimension. 
(0025. As further shown in FIGS. 2A-2B, the main body 
portion 24 includes an elongated Support member 32, which 
couples an adjustable member or knob 34 at its proximal end 
to an adjustment mechanism 36 at its distal end. In various 
embodiments, a shaft or coupling rod (not shown) extends 
through an internal lumen in the elongated Support member 
32 and rotationally couples the adjustable knob 34 to the 
adjustment mechanism 36. In various embodiments, the Sup 
port member 32 includes a linkage or plurality of linkages, 
which allow adjustment of the orientation and shape of the 
handle (e.g., both angularly and rotatably) relative to the 
adjustable portion 36. In various embodiments, the support 
member 32 may include a locking mechanism to allow the 
physician to lock the position of the Support member when 
desired. In various embodiments, all or a portion of the Sup 
port member 32 may be made flexible in addition to or in lieu 
of the inclusion of the linkages, thereby providing alternative 
or additional flexibility in orienting the adjustment mecha 
nism 36 inside the valve annulus. 

0026. According to some embodiments, the device 10 is 
configured Such that the adjustment mechanism 36 responds 
to movement imparted on the adjustable knob 34. For 
example, during use, a physician could apply a rotational 
force having a desired magnitude to the adjustable knob 34. 
This force in-turn causes a corresponding rotation of the 
adjustment mechanism 34. This rotation of the adjustment 
mechanism causes deployment of the measuring band 28. 
According to other embodiments, as further explained below, 
the measuring band 28 is biased to an open or expanded 
position, Such that it self-expands inside the valve annulus, 
which causes rotation of the adjustment mechanism 36, 
which in-turn causes rotation of the adjustable knob 34. In 
some embodiments, the adjustable knob 34 or the adjustment 
mechanism 36 include a latch or lock for retaining the mea 
Suring band in the collapsed configuration. The physician 
may then manipulate this latch or lack at an appropriate time, 
to allow the measuring band to deploy or expand. 
0027. An annular member 38 is coupled near a proximal 
end of the elongated Support member 32 adjacent the adjust 
able knob 34. The annular member or indicator 38 includes 
indicia 40 disposed circumferentially about the annular mem 
ber. These indicia are configured to indicate a degree of 
deployment of the measuring band 28. In the embodiment of 
FIGS. 2A and 2B, for example, the indicia 40 include various 
numbers representative of the diameter of the measuring band 
in millimeters. In other embodiments, the indicia 40 are con 
figured to indicate an effective length (i.e., the length extend 
ing out of the adjustment mechanism 36) of the measuring 
band. Of course, one skilled in the art, will recognize that a 
wide variety of other indicia may be useful in connection with 
a valve sizing procedure. 
(0028 FIGS. 3A-3C show various views of the adjustment 
mechanism 36 located at a distal end of the sizing device 10. 
In the configuration shown in FIGS. 3A-3C, for purposes of 
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illustration only, the measuring band 28 has been partially 
disassembled from the adjustment mechanism 36. These fig 
ures to not show a configuration obtained by the measuring 
band 28 during actual use of the sizing device 10. As shown in 
FIG. 3A, the adjustment mechanism 36 includes a cylindrical 
holder 44, the measuring band 28, and a hub portion 45. As 
shown, the cylindrical holder 44, which has a proximal end 46 
and a distal end 48, is structurally separate from the elongated 
Support member 32. In such embodiments, the proximal end 
46 of the cylindrical holder 44 is adapted to couple to a distal 
end of the sizing device 10, such as for example by use of an 
interference fit with a distal portion of the support member 32. 
According to other embodiments, the cylindrical holder is an 
integrally formed portion of the distal end of the elongated 
support member 32. In either case, the cylindrical holder is 
fixed both longitudinally and rotationally during use of the 
device. 

0029. The cylindrical holder 44 includes an opening or 
slot 52 extending longitudinally through a portion thereof. In 
some embodiments, the slot 52 extends along the entire 
length of the holder 44 from the proximal end 46 to the distal 
end 48. Adjacent the slot 52 is a coupling edge 54. As shown, 
the holder 44 also includes an annular lip 56 located at the 
distalend 48. In other embodiments, the holder 44 includes an 
annular lip at the proximal end 46 as well. The cylindrical 
holder 44 defines an internal, central chamber or bore 60. 
0030. As shown in FIGS. 3A-3C, the measuring band 28 
includes an elongated portion extending from a proximal end 
64 to a distal end 68. The proximal end 64 is coupled to the 
holder 44 at or near the coupling edge 54. The distal end 68 of 
the measuring band 28 is coupled to the hub portion 45. As 
shown, the hub portion 45 includes a protrusion 72 defining 
an internal engagement portion 76. The protrusion 72 and 
engagement portion 76 facilitation coupling of the hub por 
tion 45 to the coupling rod, which extends from the adjust 
ment mechanism 36 to the proximal end of the sizing device 
10. The measuring band 28 may be made from any material 
having Suitable physical characteristics. In various embodi 
ments, the band 28 is made from a biocompatible polymeric 
or metallic material. In embodiments where the band 28 is 
self-expandable, the band is made from a polymer or metal 
having shape memory and/or Superelastic properties. Once 
Such class of Superelastic materials well known in the art are 
nickel-titanium alloys, such as initinol. According to one 
exemplary embodiment, the measuring band has a length of 
between about 150 and 190 mm, a height of between about 1 
and 10 mm, and a thickness of about 0.05 and 2 mm. In other 
embodiments, the measuring band may include other dimen 
sions as appropriate for use of the ban in measuring the 
circumference of a valve annulus. 

0031. In some embodiments, the measuring band 28 
includes a longitudinally extending radiopaque portion to 
facilitate visualization of the measuring band during use of 
the device. In other embodiments, the longitudinally extend 
ing edge (or edges) of the measuring band 28 are tapered or 
otherwise softened, to help minimize trauma to the valve 
annulus 14 or adjacent tissue during a sizing procedure. 
0032. According to various embodiments the hub portion 
45 and the measuring band 28 are removable from the holder 
44. In these embodiments, the measuring band 28 and hub 
portion 45 of the sizing device 10 are readily disposable after 
use, while the remaining portions of the device may be ster 
ilized and reused by the physician. In these embodiment, for 
example, the measuring band can be removed by unwinding 
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and expanding the measuring band and then manipulating the 
measuring band around the distal annular lip 56. The measur 
ing band 28 and hub 45 can then be slid distally out of the 
holder 44 for disposal. A new, sterile measuring band 28 and 
hub 45 can then be inserted into the holder 44, and the engage 
ment portion 76 coupled to the coupling rod. 
0033 FIGS. 4A-4B show the adjustment mechanism 36 in 
an assembled, collapsed configuration. For illustration pur 
poses only, the cylindrical holder 44 is shown separated from 
the elongated support member 32. As shown in FIGS. 4A-4B, 
the measuring band 28 is wound about the holder 44 in a 
clockwise direction, Such that it extends along an outer Sur 
face of the holder 44, extends through the slot 52, and extends 
along an internal Surface of the holder 44 in the central cham 
ber 60. The proximal end 64 of the measuring band 28 is 
attached at or near the coupling edge of the holder 44, and the 
distal end 68 of the measuring band is coupled to the hub 
portion 45. In this configuration, the measuring band has a 
minimal effective diameter (D), which facilitates access to 
the valve annulus 14 using standard minimally invasive 
access techniques and instruments. In the embodiment 
shown, the annular lip 56 extends radially outward from the 
holder a distance about equal to the thickness of the measur 
ing band 28. In this embodiment, the leading (distal) edge of 
the measuring band is thus covered or protected by the annu 
lar lip 56. As shown in FIGS. 4A-4B, in the assembled con 
figuration, the hub portion 45 is located inside the central 
chamber 60, with portions of the measuring band 28 wound 
thereabout. 

0034 FIGS.5A-5B show the adjustment mechanism 36 in 
an assembled, expanded configuration. Again, for illustration 
purposes, the cylindrical holder 44 is shown separated from 
the elongated Support member 32. As shown, in the expanded 
configuration, the measuring band 28 is at least partially 
unwound, which results in anthe measuring band 28 defining 
an expanded effective diameter (D). As shown, the proximal 
portion 64 of the measuring band 28 remains attached to the 
holder 44, and the distal portion 68 remains attached to the 
hub portion 45. The hub portion 45, however, has rotated in 
the direction indicated by the arrow in FIG. 5B, to allow the 
measuring band to extend out through the slot 52 and away 
from the holder 44. The effective length (i.e., the length 
extending out from the holder 44) corresponds to an amount 
of rotation of the central hub 45. As the hub rotates in a 
counter-clockwise direction, the measuring band expands 
outwardly from the holder 44, and as the hub rotates in a 
clockwise direction, the measuring band contracts towards 
the holder 44. In the most expanded configuration, the hub 
portion 45 remains inside the holder 44, but all or nearly all 
portions of the measuring band 28 have extended out through 
the slot 52. 

0035 FIGS. 6A-6B show schematic sectional views of a 
distal end of the sizing device 10, which has been placed at an 
intra-annular location by the implanting physician. In the 
illustrated embodiment, the native valve annulus 14 is not 
precisely cylindrical in cross section, but instead has a slightly 
trigonal sectional configuration. While the sizing device 10 of 
the present invention is well Suited to measure a diameter or 
perimeter dimension of a cylindrical annulus, it is also well 
suited to measure the effective diameter or perimeter of a 
non-cylindrical valve annulus. Likewise, the device of the 
present invention is able to measure the perimeter of a valve 
annulus that includes calcification or other imperfections. 
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0036. As shown in FIG. 6A, the physician has located the 
adjustment mechanism 36 of the sizing device 10 inside the 
valve annulus, with the measuring band 28 in a contracted 
configuration. Next, the physician activates the adjustment 
mechanism 36 to enable the measuring band 28 to expand 
radially outward into contact with an internal surface of the 
valve annulus, as shown in FIG. 6B. According to various 
embodiments, the materials and dimensions of the measuring 
band 28 are selected to enable the band to readily expand 
outward and to substantially or entirely conform to the inner 
surface of the valve annulus. 
0037 According to some embodiments, the measuring 
band 28 is unwound and expanded manually by the implant 
ing physician. In these embodiments, the physician can 
expand and contract the measuring band by turning the 
adjustable knob 34. As explained above, the adjustable knob 
34 is coupled (using, for example, a coupling rod) to the 
adjustment mechanism 36. Specifically, in various embodi 
ments, the adjustable knob is coupled to the hub portion 45 of 
the adjustment mechanism. By turning the adjustable knob 
34, the physician can effect a corresponding rotation of the 
hub portion, which in turn will effect an unwinding or unfurl 
ing of the measuring band 28. In these embodiments, the 
physician can rotate the adjustable knob 34 until she feels a 
certain degree of resistance, which corresponds to an amount 
of radial force applied by valve annulus 14 against the mea 
suring band 28. When the physician determines that she has 
caused an appropriate amount of force against the valve annu 
lus, she can read the indicia 40 on the handle, which indicates 
the corresponding diameter or effective length of the measur 
ing band 28. 
0038. In some embodiments, the sizing device 10 includes 
a torque limiting device of the type known in the art. This 
torque limiter is placed between the knob 34 and the adjust 
ment mechanism 36 and prevents the physician from apply 
ing an excessive force of a magnitude that could cause dam 
age to the native valve annulus. 
0039. According to other embodiments, the measuring 
band 28 is made from a superelastic material, which is biased 
to the fully expanded configuration. In one Such exemplary 
embodiment, the measuring band is made from a material and 
has dimensions selected Such that the measuring band will 
expand to a diameter greater than the largest expected valve 
annulus diameter. In one embodiment, for example, the mea 
Suring band 28 is biased to an expanded configuration (Such 
as that shown in FIG. 5A) having an effective diameter of 
greater than about 26 mm. In these embodiments, the material 
and dimensions of the measuring band 28 are also selected 
Such that the measuring band generates an outward radial 
force against the inward-facing Surface of the valve annulus 
14, which radial force approximates that radial force gener 
ated by the self-expandable prosthetic valve to be implanted 
in the valve annulus 14. In some embodiments, the radial 
force generates by the measuring band 28 differs from the 
radial force generated by the prosthetic heart valve by not 
more than 10 percent. In other embodiments, the radial forces 
differ by not more than 5 percent. In still other embodiments, 
the radial forces differ by not more than 2 percent. 
0040. As will be apparent to the skilled artisan, by setting 
the self-expanding radial force of the measuring band 28 
approximately equal to the radial force generated by the pros 
thetic valve to be implanted, the sizing device 10 may obtain 
a more accurate measure of the internal dimensions of the 
valve annulus upon implantation of the prosthetic valve. The 
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implantation of a self-expanding prosthetic valve may result 
in a change in shape and/or size of the valve annulus 14, which 
changes will be detected by the sizing device 10 of the present 
invention. In these embodiments, the implanting physician 
allows the measuring band to expand inside the valve annulus 
and then reads the corresponding dimensional information 
from the indicia 40 disposed on the annular member 38. 
0041 According to various embodiments, the measuring 
band 28 is sufficiently flexible to allow it to substantially 
conform to the internal surface of the valve annulus 14. In 
Some embodiments, for example, the measuring band 28 is 
able to readily take on a radius of curvature of less than about 
2 mm. This flexibility allows the measuring band to substan 
tially conform to valve annuli having irregular shapes. 
0042 FIG. 7 is a schematic view illustrating a sizing 
device 100 according to another embodiment of the present 
invention. As shown in FIG. 7, the device 100 includes a main 
body portion 104 and a measuring portion 108. The device 
100 is shown in one possible operating configuration with the 
main body portion or handle 104 extending through a vessel 
downstream from the valve and the measuring portion located 
generally insider the valve annulus. In FIG. 7, the measuring 
portion 108 is shown in a deployed or expanded configura 
tion, such that the measuring portion 108 is in contact with an 
inner wall or surface of the valve annulus. 

0043 FIG. 8 shows a partial sectional view of the sizing 
device 100. As shown, the main body portion includes an 
elongated Support member 110, which couples an adjustable 
member 112 to the measuring portion 108. As further shown 
in FIG. 8, the main body portion houses or contains a torque 
member or rod 116, which is coupled to the adjustable mem 
ber 112 at a proximal end and includes a threaded distal end 
118. The threads of the rod 116 engage corresponding threads 
of a tapered element 122, such that a rotation applied to the 
adjustable member 112 causes rotation of the rod 116, which 
in turn causes longitudinal motion of the tapered element 122 
with respect to the main body portion 104. As the tapered 
element is moved towards the main body portion 104, it slides 
along an interior Surface of the measuring portion 108, which 
in turn causes the measuring portion to expand outwardly. 
Accordingly, a user of the device 100 can apply a torque to the 
adjustable member 112 to cause expansion or deployment of 
the measuring portion 108, until the measuring portion con 
tacts the interior Surface of the annulus. In some embodi 
ments, the adjustable member includes an associates scale 
which is configured to indicate the corresponding diameter or 
circumference of the measuring portion 108. 
0044 According to other embodiments, the measuring 
portion 108 is self-expanding. In some Such embodiments, 
the measuring portion 108 is expanded in an unbiased posi 
tion, such that it defines an overall diameter that is slightly 
larger than a diameter of the target valve annulus. In exem 
plary embodiments, the measuring portion 108 is made from 
a polymer or metal having shape memory and/or Superelastic 
properties. Once such class of Superelastic materials well 
known in the art are nickel-titanium alloys, such as initinol. In 
Some embodiments, the measuring portion is held in a col 
lapsed or compressed configuration by a sheath or tube dis 
posed over the elongated support member 110. The measur 
ing portion 108 is then deployed (i.e., allowed to self-expand) 
by retracting the sheath and allowing the measuring portion to 
expand radially into contact with an inner Surface of a valve 
annulus. In Such embodiments, the elongated Support mem 
ber may include indicia which are disposed axially along the 



US 2014/0207011 A1 

shaft such that the indicia correspond to a diameter or circum 
ference of the measuring portion 108. In this fashion, the 
indicia will provide the user with an indication of the diameter 
or circumference of the target valve annulus. 
0045 FIG. 9 shows a schematic view of an exemplary 
embodiment of the measuring portion 108. As shown in FIG. 
9, in this embodiment, the measuring portion includes a plu 
rality of measuring elements or petals 120A to 120F. In vari 
ous exemplary embodiments, the measuring portion 108 may 
include more or fewer petals 120, as appropriate for measur 
ing the desired valve annulus. As shown in FIG.9, the petals 
120 are expandable (as described above) from a collapsed 
configuration to and expanded configuration. An exemplary 
expanded configuration is shown by the elements or petals 
marked 120A to 120F". 
0046 FIG. 10 is a flowchart illustrating one exemplary 
technique 200 for using the sizing device 10 or 100 of the 
present invention. As shown in FIG. 7, in some embodiments, 
the physician first removes the native anatomical valve leaf 
lets from the valve (block 210). The physician then, in some 
embodiments, debrides or otherwise smoothes out the tissue 
at the valve annulus (block 220). The physician then intro 
duces the sizing device 10 of the present invention to an 
intra-annular location and activates or releases the measuring 
band until it applies an outwardly directed force similar to that 
applied by the prosthetic valve to be implanted (block 230). 
While this force is being applied to the valve annulus, the 
physician reads an estimate of the annulus diameter or perim 
eter from the device (block 240). Based on this estimate of the 
annulus dimension, the physician selects an appropriately 
sized prosthetic valve (block 250). The physician then 
implants the appropriately sized valve at the native valve 
annulus (block 260). 
0047 Various modifications and additions can be made to 
the exemplary embodiments discussed without departing 
from the scope of the present invention. Accordingly, the 
Scope of the present invention is intended to embrace all Such 
alternatives, modifications, and variations as fall within the 
Scope of the claims, together with all equivalents thereof. 
We claim: 

1. A method of measuring an internal dimension of a native 
cardiac valve annulus of a patient, the valve annulus having an 
interior Surface, the method comprising: 

providing a valve annulus measuring device having a main 
body portion and an expandable measuring portion, the 
main body portion including an elongated Support mem 
ber that couples an adjustable member to the expandable 
measuring portion, the measuring portion being radially 
expandable between a collapsed configuration and an 
expanded configuration, wherein a rotation applied to 
the adjustable member causes expansion of the measur 
ing portion; 

inserting the valve annulus measuring device in the col 
lapsed configuration into the patient so that the measur 
ing portion is positioned within the valve annulus; and 

rotating the adjustable member until the measuring portion 
contacts the interior surface of the valve annulus indi 
cating that the measuring portion has fully engaged with 
the interior surface of the valve annulus. 

2. The method of claim 1, wherein the adjustable member 
includes an associates scale which is configured to indicate a 
corresponding diameter or circumference of the valve annu 
lus. 
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3. The method of claim 1, wherein the measuring device 
includes indicia to indicate a diameter or circumference of the 
internal dimension of the valve annulus. 

4. The method of claim 1, wherein the measuring portion 
comprises a plurality of measuring petals that are radially 
expandable between the collapsed configuration and the 
expanded configuration. 

5. A method of measuring an internal dimension of a native 
cardiac valve annulus of a patient, the valve annulus having an 
interior Surface, the method comprising: 

providing a valve annulus measuring device having a main 
body portion and an expandable measuring portion, the 
main body portion including an elongated Support mem 
ber that couples an adjustable member to the expandable 
measuring portion, the measuring portion being radially 
expandable between a collapsed configuration and an 
expanded configuration, the main body portion further 
including a rod that is coupled to the adjustable member 
at a proximal end and includes a threaded distal end, 
wherein threads of the rod engage corresponding threads 
of a tapered element Such that a rotation applied to the 
adjustable member causes rotation of the rod which in 
turn causes longitudinal motion of the tapered element 
proximally with respect to the main body portion and 
along an interior Surface of the measuring portion, which 
causes expansion of the measuring portion; 

inserting the valve annulus measuring device in the col 
lapsed configuration into the patient so that the measur 
ing portion is positioned within the valve annulus; and 

rotating the adjustable member until the measuring portion 
contacts the interior surface of the valve annulus indi 
cating that the measuring portion has fully engaged with 
the interior surface of the valve annulus. 

6. The method of claim 5, wherein the adjustable member 
includes an associates scale which is configured to indicate a 
corresponding diameter or circumference of the valve annu 
lus. 

7. The method of claim 5, wherein the measuring device 
includes indicia to indicate a diameter or circumference of the 
internal dimension of the valve annulus. 

8. The method of claim 5, wherein the measuring portion 
comprises a plurality of measuring petals that are radially 
expandable between the collapsed configuration and the 
expanded configuration. 

9. A device for measuring an internal dimension of a native 
cardiac valve annulus, the device comprising: 

a main body portion; and 
an expandable measuring portion being radially expand 

able between a collapsed configuration and an expanded 
configuration; 

wherein the expandable measuring portion includes a plu 
rality of elongated measuring elements, each of the plu 
rality of elongated measuring elements having a first end 
coupled to the main body portion and a second end 
adapted to move radially outward; and 

wherein the main body portion includes an elongated Sup 
port member that couples an adjustable member to the 
expandable measuring portion, and wherein a rotation 
applied to the adjustable member causes expansion of 
the measuring portion Such that a second end of each of 
the plurality of elongated measuring elements moves 
radially outward. 

10. The device of claim 9, wherein the main body portion 
further includes arod that is coupled to the adjustable member 
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at a proximal end and includes a threaded distal end, wherein 
threads of the rod engage corresponding threads of a tapered 
element such that a rotation applied to the adjustable member 
causes rotation of the rod which in turn causes longitudinal 
motion of the tapered element proximally with respect to the 
main body portion and along an interior Surface of the mea 
Suring portion, which causes expansion of the measuring 
portion. 

11. The device of claim 9, wherein the adjustable member 
includes an associates scale which is configured to indicate a 
corresponding diameter or circumference of the valve annu 
lus. 

12. The device of claim 9, further comprising indicia to 
indicate a diameter or circumference of the internal dimen 
sion of the valve annulus. 

13. The device of claim 9, wherein the measuring portion 
comprises a plurality of measuring petals that are radially 
expandable between the collapsed configuration and the 
expanded configuration. 

14. The device of claim 10, wherein the adjustable member 
includes an associates scale which is configured to indicate a 
corresponding diameter or circumference of the valve annu 
lus. 

15. The device of claim 10, further comprising indicia to 
indicate a diameter or circumference of the internal dimen 
sion of the valve annulus. 

16. The device of claim 10, wherein the measuring portion 
comprises a plurality of measuring petals that are radially 
expandable between the collapsed configuration and the 
expanded configuration. 
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