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(57) Abstract: In one embodiment, an apparatus includes a projection having a tapered end portion configured to be inserted per-
cutaneously through tissue. A measurement member is coupled to the projection and is configured to indicate a distance between
& adjacent anatomical structures. In another embodiment, an apparatus includes a measurement member configured to be percuta-
& neously inserted between adjacent anatomical structures. The measurement member includes a wedge portion that is configured to
contact the adjacent anatomical structures when the measurement member is moved distally between the adjacent anatomical struc-
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on an image of the adjacent anatomical structures with the wedge portion of the measurement member disposed between the adjacent
anatomical structures to indicate a distance between the adjacent anatomical structures.
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MEASUREMENT INSTRUMENT FOR PERCUTANEOUS SURGERY
Cross-Reference to Related Applications

[0001] This application claims priority to U.S. Provisional Patent Application Serial No.
60/698,273, filed July 12, 2005 and entitled “Measurement Instrument for Percutaneous
Surgery,” and U.S. Nonprovisional Patent Application Serial No. [yet to be assigned], filed
June 9, 2006 and entitled “Measurement Instrument for Percutaneous Surgery,” the

disclosures of which are hereby incorporated by reference in their entirety.
Background

[0002] The invention relates generally to measurement of distances between portions of

hard tissue, for example, the percutaneous measurement of such distances.

[0003] Known surgical procedures exist in which information about the size of a
particular opening or the distance between adjacent bones is obtained. For example,
procedures are performed on joints such as the knee, shoulder, spine, etc. in which a device is
placed between adjacent bones. Knowing the size of the opening or the space between the
bones in which the device is to be placed prior to placement allows the surgeon to select the
proper size of the material beforehand. This can reduce or prevent unnecessary trial and error

during the placement portion of the procedure.

[0004] Known surgical procedures measure space between bones by using, for example,
trial “spacers” of various sizes. Multiple spacers are tested in the space until the correct size
is identified. Such tests with trial spacers are done using an open surgical approach to allow
access to the joint. As with any open surgical procedure, however, the healing process is

longer and the risk of injury and/or infection increases dramatically.

[0005] Thus, a need exists for improvements in the measurement of inter-bone spaces.
Summary of the Invention

[0006] Apparatuses and methods for performing minimally-invasive medical procedures
are disclosed herein. In one embodiment, an apparatus includes a projection having a tapered
end portion configured to be inserted percutaneously through tissue. A measurement member

is coupled to the projection and is configured to indicate a distance between adjacent
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anatomical structures. In another embodiment, an apparatus includes a measurement member
configured to be percutaneously inserted between adjacent anatomical structures. The
measurement member includes a wedge portion that is configured to contact the adjacent
anatomical structures when the measurement member is moved distally between the adjacent
anatomical structures. A size indicator is coupled to the wedge portion. The size indicator
has a plurality of markings and is configured to be viewed on an image of the adjacent
anatomical structures with the wedge portion of the measurement member disposed between
the adjacent anatomical structures to indicate a distance between the adjacent anatomical

structures.
Brief Description of the Drawings

[0007] FIG. 1 is a schematic illustration of a medical device according to an embodiment

of the invention between two adjacent bones.

[0008] FIG. 2 is a partial cross-sectional side view of a medical device according to an

embodiment of the invention.

[0009] FIG. 3 is a side view of a portion of a medical device according to an embodiment

of the invention.

[00010] FIG. 4 is a partial cross-sectional side view of a portion of a medical device

according to another embodiment of the invention.

[00011] FIG. 5 is a side view of a medical device according to a further embodiment of the

invention.

[00012] FIG.6 .is a top view of the medical device of FIG. 5.

[00013]  FIG. 7 is an enlarged view of a portion of the medical device of FIG. 6.
[00014] FIG. 8 is a detent according to an alternative embodiment of the invention.

[00015] FIG. 9 is a side view partially in cross-section of a medical device according to

another embodiment of the invention in a first configuration.

[00016] FIG. 10 is a side view partially in cross-section of the medical device illustrated in

FIG. 9 in a second configuration.
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[00017] FIG. 11 is a side view partially in cross-section of a medical device according to

another embodiment of the invention in a first configuration.

[00018] FIG. 12 is a side view partially in cross-section of the medical device illustrated in

FIG. 11 in a second configuration.

[00019] FIG. 13 is a side view partially in cross-section of a medical device according to

another embodiment of the invention in a first configuration.

[00020] FIG. 14 is a side view partially in cross-section of the medical device illustrated in

FIG. 13 in a second configuration.

[00021] FIG. 15 is a side view of a medical device according to another embodiment of the

invention.

[00022] FIG. 16 is a partial cross-sectional view of a portion of the medical device of FIG.
15.

[00023] FIG. 17 is a flow chart of a method according to en embodiment of the invention.
Detailed Description

[00024] In one embodiment, an apparatus includes a projection having a tapered end
portion configured to be inserted percutaneously through tissue. A measurement member is
coupled to the projection and is configured to indicate a distance between adjacent
anatomical structures (e.g., adjacent bone structures), such as, for example, adjacent spinous

processes.

113 29 4¢ b+

[00025]  As used in this specification and the appended claims, the singular forms “a,” “an

and “the” include plural referents unless the context clearly dictates otherwise. Thus, for
example, “a marking” is intended to mean one or more markings, or a combination of
markings. Furthermore, the words “proximal” and “distal” refer to direction closer to and
away from, respectively, an operator (e.g., surgeon, physician, nurse, technician, etc.) who
would insert the medical device into the patient, with the tip-end (i.e., distal end) of the
device inserted inside a patient’s body. Thus, for example, the end of a medical device

inserted inside the patient’s body would be the distal end of the medical device, while the end
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of the medical device outside the patient’s body would be the proximal end of the medical

device.

[00026] FIG. 1 is a schematic illustration of a medical device 10 according to an
embodiment of the invention between adjacent bones B (e.g., spinous processes). The
medical device 10 includes a projection 12 having a tapered end portion 15. The tapered end
portion 15 can include, for example, a tapered tip. A measurement member 20 is coupled to
the projection 12. In some embodiments, the measurement member 20 is unitarily or
monolithically formed with the projection 12. The measurement member 20 includes a
tapered wedge portion 22 having a proximal end 21 and a distal end 23. The measurement
member 20 also includes a size indicator 30 that provides an indication of the distance
between the adjacent bones B. A handle 50 is coupled to the measurement member 20 to
facilitate manipulation of the measurement member 20 from outside the body in which the

measurement member 20 is positioned.

[00027] In use, the tapered end portion 15 of the projection 12 is inserted into tissue
percutaneously to provide access to a space S between adjacent anatomical structures, such as
bones B shown in FIG. 1. As the measurement member 20 is disposed between the adjacent
bones B, the bones B may be slightly distracted by the measurement member 20. For
example, depending on the force used to insert and position the measurement member 20
and/or depending on the material used to form the measurement member 20, the
measurement member 20 can distract the bones B. In other embodiments, the measurement
member dies not distract the bones B. Once the measurement member 20 is properly
positioned, the size of the space S is measured as described below with reference to various

embodiments.

[00028] FIG. 2 illustrates a medical device 100 according to an embodiment of the
invention. The medical device 100 includes a projection 112 having a tapered end portion
115. A measurement member 120 is coupled to the projection 112. The measurement
member 120 includes a tapered wedge portion 122 having a proximal end 121 and a distal
end 123. A handle 150 is coupled to or a portion of the measurement member 120 to
facilitate manipulation of the measurement member 120 from outside the body in which the
measurement member 120 is positioned. In some embodiments, the tapered wedge portion
122 is radiolucent such that the tapered wedge portion 122 is not visible under fluoroscopy or

other suitable imaging modalities. In other embodiments, the tapered wedge portion 122 is



WO 2007/008709 PCT/US2006/026595

radiopaque such that the tapered wedge portion 122 is visible under an imaging modality.
The tapered wedge portion 122 is conically shaped to facilitate insertion between adjacent
bones. In some embodiments, the tapered wedge portion 122 is made from a material of

suitable hardness to distract adjacent bones when sufficient force is applied by the user.

[00029] The measurement member 120 includes a size indicator 130 that provides an
indication of the distance between adjacent bones. In some embodiments, the size indicator
130 is positioned inside the tapered wedge portion 122 of the measurement member 120. The
size indicator 130 includes markings 135 along its length that correspond to associated
diameters of the tapered wedge portion 122. For example, as illustrated in FIG. 3, the
markings 135 correspond to diameters d1, d2, d3 and d4 of the tapered wedge portion. In this
embodiment, the size indicator 130 is radiopaque such that it is visible under fluoroscopy.
While the size indicator 130 illustrated in FIG. 3 includes four markings 135, one or more

markings can be used in other embodiments.

[00030] In some embodiments, the markings 135 are constructed with radiopaque
materials and disposed on the size indicator 130 such that the markings 135 can be seen under
fluoroscopy. In other embodiments, the markings 135 are configured as openings or notches
defined along the length of the size indicator 130; in this embodiment, the opening or notches

can be identified when the size indicator is seen under fluoroscopy.

[00031] In use, the medical device 100 is inserted percutaneously in a distal direction
between adjacent bones B until the wedge portion 122 of measurement member 120
encounters sufficient resistance such that the user discontinues the distal movement, as shown
in FIG. 3. This can be before distraction of the bones B or sometime after the bones B are
distracted to some extent, Once properly inserted between the adjacent bones B, fluoroscopy
(or another imaging modality) can be used to image the medical device 100 in position. The
fluoroscopic image shows the position of the size indicator 130 between the bones B to
indicate the distance between the adjacent bones B. For example, referring to FIG. 3, the
distance between the adjacent bones B is the distance d3. Following this example, a
cotresponding fluoroscopic image shows that the third marking 135 is disposed between
bones B; by identifying the third marking 135, the distance d3 is identified. Once the
distance between the adjacent bones B is known, the medical device 100 can be removed and

an appropriate implant or spacer can be selected and inserted between the adjacent bones B.
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[00032] The actual size of the tapered wedge portion 122 depends upon its intended use.
For example, if the measurement member 100 is to be used to measure the distance between
adjacent spinous processes, the diameter of the tapered wedge portion 122 can range from 1
mm to 20 mm. If the measurement member 120 is to be used to measure the distance

between different bones, other diameters of the tapered wedge portion can be appropriate.

[00033] In some embodiments, the handle 150 of the medical device 100 is substantially
straight. In other embodiments, the handle 150 is curved. To facilitate access to bones in
certain situations, a curved handle 150 (as shown in FIG. 2) may be more desirable than a
straight handle. For example, a curved handle can be used to access the space between the
spinous processes of the L4-L5 vertebrae to avoid the iliac crest. Alternatively, a straight
handle can be used to access spinous processes of the higher lumbar region. In some
embodiments, the handle is flexible or bendable to further facilitate movement of the medical

device 100 within the patient’s body.

[00034] A portion of a medical device 200 according to another embodiment of the
invention is illustrated in FIG. 4. The medical device 200 includes a projection 212 having a
tapered end portion 215. A measurement member 220 is coupled to the projection 212. The
measurement member 220 includes a tapered wedge portion 222 having a proximal end 221
and a distal end 223. A handle (not illustrated in FIG. 4) can be coupled to the measurement
member 220 to facilitate manipulation of the measurement member 220 from outside the

body in which the measurement member 220 is positioned.

[00035] In this embodiment, the measurement member 220 includes a film coating 230 on
the outer surface of the tapered wedge portion 222. The film coating 230 is, for example, a
pressure-sensitive film that is configured to be altered as the measurement member 220 is
inserted between adjacent bones. As the film coating 230 contacts ligaments and/or bone, a
witness mark (not illustrated) will be left on the film coating 230 in the form of, for example,
a scratch, an indentation, and/or a color change, etc. When the medical device 200 is
removed from the patient, the witness mark on the film coating 230 can indicate the point at
which distal movement of the wedge portion 222 ceased. This point is associated with the

distance between the adjacent bones.

[00036] In use, the measurement member 220 is inserted between adjacent bones until the

wedge portion 222 of the measurement member 220 stops (e.g., measurement member 120
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encounters sufficient resistance such that the distal movement of the measurement member
120 ceases). The measurement member 220 is then withdrawn from the patient’s body.
Once withdrawn, the witness mark will indicate the depth of insertion of the measurement
member 220. The corresponding size of the measurement member 220 or width transverse to
the direction of movement (e.g., the diameter of the measurement member 220 if cylindrical
in shape), can then be obtained based on the witness mark. In some embodiments, the
measurement member 220 includes size indicators on the measurement member itself (e.g.,
size markings on the outside of the device). In other embodiments, a separate instrument can
be used to measure the transverse size of the measurement member 220 where the witness

mark is located.

[00037] FIG. 5 illustrates a medical device 300 according to another embodiment of the
invention. The medical device 300 includes a projection 312 having a tapered end portion
315. A measurement member 320 is coupled to or a portion of the projection 312. The
measurement member 320 includes a tapered wedge portion 322 having a proximal end 321
and a distal end 323. A handle 350 is coupled to or a portion of the measurement member
320 to facilitate manipulation of the measurement member 320 from outside the body in

which the measurement member 320 is positioned.

[00038] In this embodiment, the measurement member 320 includes a size indicator tab
330 that is movably coupled to the tapered wedge portion 322. The size indicator tab 330 can
be, for example, a protrusion movably coupled to the tapered wedge portion 322 via a slot or
groove 332 in tapered wedge portion 322. This slot or groove 332 allows movement of the
size indicator tab 330 along the wedge portion 322 in the proximal direction only (see FIG.
6). For example, the slot 332 of the tapered wedge portion 322 can have a series of openings
334 disposed on an outer surface of the tapered wedge portion 322 separated by one or more
detent 336, as shown in FIG. 6. In some embodiments, the openings are wedge-shaped with
each opening oriented with a narrower portion in the distal direction and a wider portion in

the proximal direction.

[00039] The detents 336 are configured such that the size indicator tab 330 can be pushed
through the openings 334 in a proximal direction, but cannot move back in the distal direction
through the openings 334. For example, as shown in FIG. 7 the detents 336 can be a plunger-
type spring-loaded mechanism coupled to a side wall 338 of the wedge-shaped portion 322,

as shown in FIG. 7. The detents 336 are biased into a substantially perpendicular position
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relative to the side wall 338 and inwardly toward a center of the opening 334 by a spring 340.
The detents 336 are pushed into a pocket 342 defined by the side wall 338 as the size
indicator tab 330 is pushed through one of the opening 334. When the detents 336 return
back to the spring-biased position, the size indicator tab 330 cannot move back distally
through the opening 334 without applying a force in a distal direction. The size indicator tab
330 can, in alternative embodiments, have a different shape, size and/or configuration. For
example, in some embodiments, a size indicator tab can have a quarter or half moon shape
when viewed from a top side. In such a configuration, the size indicator tab can be rounded
on a proximal end and have a sharp corner on a distal end, such that the rounded end can push
through the detents when the wedge portion is moved in a proximal direction, but the sharp
corner on the distal end does not allow the size indicator tab to pass back through the detents
in a distal direction. In other embodiments, the detents can include other spring-loaded
mechanisms such as a pivoting arm mechanism 344, as shown in FIG. 8. In this embodiment
of a detent, a pivot arm 346 is pivotally coupled to a side wall 338’ of a wedge-shaped
portion 322°. A spring 340 is coupled to the pivot arm 346 and to the side wall 338’ that
biases the pivot arm into a substantially perpendicular position relative to the side wall 338,
In alternative embodiments, the detents can be shaped to allow only proximal movement of
the tab through the detent. For example, a distal side of the detent can be rounded to allow
the tab to push through the detent, and a proximal side of the detent can include a
substantially sharp corner that does not allow the tab to move back distally through the
detent.

[00040] In use, the measurement member 320 is inserted in a distal direction between
adjacent bones until the distal movement of the tapered wedge portion 322 of measurement
member 320 encounters sufficient resistance by the bones such that the distal movement of
the measurement member 320 ceases. This resistance can be before distraction of the adjacent
bones or sometime after the bones are distracted to some extent. The measurement member
320 is then withdrawn. When the measurement member 320 is inserted between adjacent
bones, the size indicator tab 330 is in a first position along the tapered wedge portion 322 and
then when the size indicator tab 330 engages the adjacent bones the size indicator tab 330 is
moved proximally along the tapered wedge portion 322 to a second position (e.g., when the
tapered wedge portion 330 encounters sufficient resistance and the distal movement of the
measurement member 320 ceases). When the measurement member 320 is withdrawn, the

size indicator tab 330 remains in place in the second position to indicate the depth of insertion
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of the measurement member 320. The corresponding width of the measurement member 320

at the particular depth of insertion can then be obtained.

[00041] FIGS. 9 and 10 illustrate a medical device 400 according to an embodiment of the
invention. The medical device 400 includes a measurement member 420 having a proximal
end 421 and a distal end 423. The measurement member 420 includes expandable members
425 that are configured to move from a first configuration as illustrated in FIG. 9, to a second
configuration as illustrated in FIG. 10. The expandable members 425 include an expandable
portion 427 and an elongate portion 429. To move the expandable members 425 from the
first configuration to the second configuration, an expansion actuator 468 coupled to the
expandable members 425 is drawn back (i.e., distally) through the measurement member 420,
while holding the elongate portion 429 of the expandable members 425 stationary, such that
the expandable portions 427 collapse at a mid-point 460, as shown in FIG. 10. The mid-point
460 can be, for example, a hinged portion of the expandable portions 427. Alternatively, the
expandable portions 425 can include two portions that are pivotally coupled at the mid-point
460.

[00042] In another embodiment, the expandable members can have a different
configuration than described above. For example, a medical device 400’ can include an
expandable member 425 having three expandable portions 427 as shown in FIGS. 11 and
12. The three expandable portions 427" can be coupled together, for example, with hinged or
pivot couplings 431°. In such an embodiment, the expandable members 425’ can be moved
from a first configuration, as shown in FIG. 11, to a second configuration, as shown in FIG.

12, in a similar manner as described above for medical device 400.

[00043] In yet another embodiment, as shown in figures 13 and 14, a medical device 400”
can include expandable members 425” that do not include expandable portions that are
hinged or pivotally coupled. In this embodiment, the expandable members 425” have
expandable portions 427" that define an interior volume, in which an actuating block 433” is
positioned. The expandable members 425 can be moved between a collapsed configuration,
as shown in FIG. 13, and an expanded configuration, as shown in FIG. 14. To move the
expandable members 425 from the collapsed configuration to the expanded configuration,
an expansion actuator 468” that is coupled to the actuating blocks 433” is moved proximally,
which in turn pulls the actuating block 433” proximally. As the actuating block 433” is

moved in the proximal direction, the block 433” exerts a force on the inner walls of the
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expandable portions 427” and causes the expandable portions 427” to be pushed or forced in
a direction away from each other, as shown in FIG. 14. Other configurations for expandable
portions 425” can be used. For example, the expandable portions and the actuating block can
each have a different shape and/or size. Also, an expansion member can include more than
one actuating block. In addition, the expansion actuator can have a different configuration.
For example, a distal end of the expansion actuator can include a threaded portion to
threadedly couple to the actuating block(s). In such an embodiment, the actuating block(s)

can be actuated by turning the expansion actuator.

[00044] Referring back to FIGS. 9 and 10, the measurement member 420 includes a size
indicator 430 on the expansion actuator 468 that provides an indication of the distance
between adjacent bones B. In some embodiments, the size indicator 430 is positioned
between the expandable members 425, The size indicator 430 includes markings 435 along
its length that correspond to the distance the expansion actuator 468 is moved. The distance
that the expansion actuator 468 is moved corresponds to an associated distance between
opposing expandable members 425. In some embodiments, the size indicator 430 is
radiopaque such that it is visible under fluoroscopy, or other imaging modalities. In another
embodiment, the size indicator can be a witness mark similar to that discussed above. In yet
another embodiment, the markings are visible outside of the body. For example, the
markings can be located on a portion of expansion actuator 468 that extends outside of the
patient’s body. In such an embodiment, no imaging is necessary to determine the distance

the expansion actuator is moved.

[00045] In use, the medical device 400 is inserted percutaneously between adjacent bones
in the first configuration until the mid-point 460 of the measurement member 420 is
approximately adjacent the bones B (i.e., in the space S between the bones B). Once properly
inserted, the expandable members 425 are moved to the second configuration as illustrated in
FIG. 10. When in the second configuration, an image is taken of the medical device 400.
The image shows the position of the markings 435 on size indicator 430 to indicate the
distance the expansion actuator 468 was moved. Once the distance between the adjacent
bones is known, an appropriate implant or spacer can be selected and inserted. After the
distance between adjacent bones B is known, the measurement member 420 is moved to the

first configuration and removed.

10
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[00046] FIGS 15 and 16 illustrate a medical device according to another embodiment of
the invention. A medical device 500 includes a projection 512 having a tapered end portion
515. The medical device 500 also includes a measurement member 520 coupled to the
projection 512 or formed monolithically with the projection 512. The measurement member
520 includes a tapered wedge portion 522 having a proximal end 521 and a distal end 523. A
handle member 550 is coupled to the measurement member 520 to facilitate manipulation of
the measurement member 520 from outside the body in which the measurement member 520

is positioned.

[00047] The measurement member 520 can also include a size indicator (not shown in
FIGS. 15 and 16) that provides an indication of the distance between adjacent bones. Any of
the previously described size indicators can be used in this embodiment. In this embodiment,
the measurement member 520 is threadedly coupled to the handle 550. The measurement
member 520 includes a connector 562 disposed within a lumen defined by the measurement
member 520, as shown in FIG. 16. The handle 550 includes a threaded portion 564 on a
distal end portion 566 to which the connector 562 can be releasably and threadedly coupled.
This threaded coupling allows the measurement member 520 to be removed and replaced as
desired. For example, multiple measurement members 520 can be provided in a kit, and a
user can select the particular measurement member 520 appropriate in size or material
hardness for a particular application. This type of threaded coupling can also be included on

any of the previously described embodiments.

[00048] FIG. 17 is a flow chart illustrating a method according to an embodiment of the
invention. A method includes at 70 inserting percutaneously into a tissue, a medical device,
having a measurement member such that the measurement member is positioned between
adjacent anatomical structures. For example, the measurement member can be positioned
between adjacent spinous processes. In some embodiments, a projection coupled to the
measurement member is used to penetrate the tissue. In other embodiments, a separate tool is
used to penetrate the tissue prior to inserting the medical device. The medical device can
include a handle that extends outside of the patient’s body and that can be used to maneuver
the measurement member to the position between anatomical structures, as indicated at 72.
In some embodiments, when the measurement member is positioned between the anatomical
structures, the measurement member optionally distracts the anatomical structures as

indicated at 74.

11
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[00049] At 76, a distance can be measured between the adjacent anatomical structures.
The measuring of this distance can include a variety of different procedures depending on the
particular embodiment. For example, in some embodiments, the measuring of this distance
between the adjacent anatomical structures includes viewing a radiopaque size indicator that
is coupled to the measurement member on an imaging device. In other embodiments, the
measuring a distance between the adjacent anatomical structures includes measuring a
diameter or width of the measurement member. In other embodiments, the measuring
includes measuring a location of a witness mark on a film coating that is coupled to the
measurement member. For example, the film coating can be disposed on an outer surface of
the measurement member such that as the measurement member is positioned between the
adjacent anatomical structures the adjacent anatomical structures contact the film coating and

leave a witness mark.

[00050] In still other embodiments, the measurement member can include a movable tab,
and the measuring a distance includes measuring a distance that the tab moved during the
positioning of the measurement member between the adjacent anatomical structures. In yet
other embodiments, the measurement member can include a first expandable member and a
second expandable member, and the positioning the measurement member can include
moving the first expandable member and the second expandable member until the first
expandable member contacts one of the adjacent anatomical structures and the second
expandable member contacts the other of the adjacent anatomical structures. In such an
embodiment, the measuring a distance includes measuring a distance that the first expandable
member and the second expandable member moved during the positioning of the

measurement member between adjacent anatomical structures.

[00051] The various components of the medical device 10 (110, 210, 310, 410, 510) can
be constructed or formed with any suitable biocompatible materials. For example, suitable

biocompatible plastics and/or metals can be used.

[00052] While various embodiments of the invention have been described above, it should
be understood that they have been presented by way of example only, and not limitation.
Where methods and steps described above indicate certain events occurring in certain order,
those of ordinary skill in the art having the benefit of this disclosure would recognize that the
ordering of certain steps may be modified and that such modifications are in accordance with

the variations of the invention. Additionally, certain of the steps may be performed

12
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concurrently in a parallel process when possible, as well as performed sequentially as
described above. Thus, the breadth and scope of the invention should not be limited by any
of the above-described embodiments, but should be defined only in accordance with the
following claims and their equivalents. While the invention has been particularly shown and
described with reference to specific embodiments thereof, it will be understood that various

changes in form and details may be made.

[00053] For example, although the embodiments of the medical device described above
are primarily described as being used to measure the distance between adjacent spinous
processes, in alternative embodiments, the medical device is used to measure the space
between the bones of the leg, arm or other bodily structure where it is desirable to maintain a
particular spacing. In fact, the medical device can be used to measure the spacing between
any two biological structures (e.g., hard tissue), that is relatively harder than the intervening

soft tissue.

[00054] Although described as being imaged with a fluoroscope, in alternative
embodiments, the medical device can be imaged using any imaging modality such as, for
example, magnetic resonance imaging (MRI), computed tomography (CT) scan, x-ray, and/or

ultrasound.

[00055] In addition, although described above as having a tapered wedge portion with a
circular cross section, the measurement member can have any shape, such as square,
hexagon, etc. Additionally, although the markings 135 are generally illustrated as being of
similar size and shape, in alternative embodiments, the markings 135 may be different sizes

and shapes.

[00056] Furthermore, although the medical device is described as including a projection
having a tapered end portion, in alternative embodiments, the measurement member may not
include a projection having a tapered end portion. For example, the measurement member
can be delivered through a cannula that is positioned adjacent a space between adjacent

bones.

13
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What is claimed is:

1. An apparatus, comprising:
a projection configured to percutaneously penetrate biological tissue; and
a measurement member coupled to the projection and configured to be disposed
between adjacent anatomical structures, the measurement member configured to indicate a

distance between the adjacent anatomical structures.

2. The apparatus of claim 1, wherein the projection includes a tapered end portion, the

tapered end portion configured to percutaneously penetrate biological tissue.

3. The apparatus of claim 1, further comprising:

an elongated curved handle coupled to the measurement member, the elongated
curved handle being configured to allow a user to percutaneously place the measurement
member between the adjacent anatomical structures in a patient’s body while manipulating

the measurement member from outside the patient’s body.

4. The apparatus of claim 1, wherein the adjacent anatomical structures are adjacent

Spil’lOUS Processes.

5. The apparatus of claim 1, wherein the projection includes a sharpened tip.

6. The apparatus of claim 1, wherein the measurement member includes a tapered wedge

portion configured to contact the adjacent anatomical structures.

7. The apparatus of claim 1, wherein the measurement member includes a radiopaque

size indicator having a plurality of radiopaque markings disposed thereon.

8. The apparatus of claim 1, wherein the measurement member includes a size indicator

including a plurality of notches disposed along a length of the size indicator.

0. The apparatus of claim 1, wherein the measurement member includes a size indicator
including a plurality of markings, each marking from the plurality of markings corresponds to

an associated diameter of the measurement portion.
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10.  The apparatus of claim 1, wherein the measurement member includes a wedge portion
and a coating disposed on an outer surface of the wedge portion, the measurement member
configured to be moved distally between the adjacent anatomical structures such that the
coating contacts the adjacent anatomical structures, the coating configured to be displaced
when the coating contacts the adjacent anatomical structures, the displacement of the coating

corresponds to a distance between the adjacent anatomical structures.

11.  The apparatus of claim 1, wherein the measurement member includes a wedge portion
and a tab disposed on an outer surface of the wedge portion, the measurement member
configured to be moved distally between the adjacent anatomical structures such that the tab
contacts the adjacent anatomical structures, the tab configured to be displaced proximally
relative to the wedge portion when the tab contacts the adjacent anatomical structures, the

displacement of the tab corresponds to a distance between the adjacent anatomical structures.

12.  The apparatus of claim 1, wherein the measurement member includes an expandable
member, the measurement member configured to be positioned between the adjacent
anatomical structures with the expandable member in a collapsed configuration, the
expandable member configured to be moved from the collapsed configuration to an expanded
configuration such that the expandable member contacts one of the adjacent anatomical
structures, the expandable member in the expanded configuration indicating a distance

between the adjacent anatomical structures.

13.  The apparatus of claim 1, wherein the measurement member is configured to distract
the adjacent anatomical structures when the measurement member is moved distally between

the adjacent anatomical structures.

14.  The apparatus of claim 1, wherein the measurement member includes a wedge portion

configured to contact the adjacent anatomical structures when the measurement member is

moved distally between the adjacent anatomical structures, the apparatus further comprising:
a size indicator coupled to the measurement member, the size indicator having a

plurality of markings, the size indicator configured to be remotely viewed while the wedge
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portion is disposed between the adjacent anatomical structures to indicate a distance between

the adjacent anatomical structures.

15.  The apparatus of claim 14, wherein each marking from the plurality of markings

corresponds to a diameter of the wedge portion.

16.  The apparatus of claim 14, wherein each marking from the plurality of markings is

a notch on the size indicator.

17.  The apparatus of claim 14, wherein each marking from plurality of markings is

radiopaque.

18.  The apparatus of claim 14, further comprising:
a handle configured to facilitate manipulation of the measurement member from

outside the body of a patient in which the measurement member is disposed.

19.  The apparatus of claim 14, wherein the adjacent anatomical structures are adjacent

Spil‘lOllS processes.

20.  The apparatus of claim 1, wherein the measurement member includes a size indicator
configured to contact the adjacent anatomical structures when the measurement member is
disposed between the adjacent anatomical structures,

the size indicator is configured to be displaced while disposed between the adjacent
anatomical structures, the displacement of the size indicator corresponds to a distance

between the adjacent anatomical structures.

21.  The apparatus of claim 20, wherein the measurement member includes a wedge
portion and the size indicator includes a film coating coupled to an outer surface of the wedge

portion.

22.  The apparatus of claim 20, wherein the size indicator includes a film coating coupled
to an outer surface of the measurement member, the film coating configured to provide a
witness mark indicative of contact of the measurement member with the adjacent anatomical

structures.
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23.  The apparatus of claim 20, wherein the measurement member includes a wedge
portion and the size indicator includes a tab portion coupled to an outer surface of the wedge

portion.

24.  The apparatus of claim 20, wherein the measurement member includes a first and
second expandable member and an actuator configured to collectively move the first and
second expandable members between a first configuration in which the first expandable
member is positioned substantially parallel to the second expandable member and a second
configuration in which the first expandable member contacts one of the adjacent anatomical
structures and the second expandable member contacts the other of the adjacent anatomical

structures.

25.  An apparatus, comprising:

a projection including a tapered end portion, the tapered end portion configured to
percutaneously penetrate biological tissue; and ‘

a measurement member coupled to the projection, the measurement member
configured to be positioned between adjacent anatomical structures and indicate a distance

between the adjacent anatomical structures.

26.  The apparatus of claim 25, further comprising:

an elongated curved handle coupled to the measurement member, the elongated
curved handle being configured to allow a user to percutaneously place the measurement
member between the adjacent anatomical structures in a patient’s body while manipulating

the measurement member from outside the patient’s body.

27.  The apparatus of claim 25, wherein the adjacent anatomical structures are adjacent

Spinous processes.

28.  The apparatus of claim 25, wherein the tapered end portion includes a sharpened tip.

29.  The apparatus of claim 25, wherein the measurement member includes a tapered

wedge portion configured to contact the adjacent anatomical structures.
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30.  The apparatus of claim 25, wherein the measurement member includes a radiopaque

size indicator having a plurality of radiopaque markings disposed thereon.

31.  The apparatus of claim 25, wherein the measurement member includes a size

indicator including a plurality of notches disposed along a length of the size indicator.

32.  The apparatus of claim 25, wherein the measurement member includes a size
indicator including a plurality of markings, each marking from the plurality of markings

corresponds to an associated diameter of the measurement portion.

33,  The apparatus of claim 25, wherein the measurement member includes a wedge
portion and a coating disposed on an outer surface of the wedge portion, the measurement
member configured to be moved distally between the adjacent anatomical structures such that
the coating contacts the adjacent anatomical structures, the coating configured to be displaced
when the coating contacts the adjacent anatomical structures, the displacement of the coating

corresponds to a distance between the adjacent anatomical structures.

34,  The apparatus of claim 25, wherein the measurement member includes a wedge
portion and a tab disposed on an outer surface of the wedge portion, the measurement
member configured to be moved distally between the adjacent anatomical structures such that
the tab contacts the adjacent anatomical structures, the tab configured to be displaced
proximally relative to the wedge portion when the tab contacts the adjacent anatomical
structures, the displacement of the tab corresponds to a distance between the adjacent

anatomical structures.

35.  The apparatus of claim 25, wherein the measurement member includes an expandable
member, the measurement member configured to be positioned between the adjacent
anatomical structures with the expandable member in a collapsed configuration, the
expandable member configured to be moved from the collapsed configuration to an expanded
configuration such that the expandable member contacts one of the adjacent anatomical
structures, the expandable member in the expanded configuration indicating a distance

between the adjacent anatomical structures.

36. An apparatus, comprising:
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a measurement member configured to be percutaneously inserted between adjacent
anatomical structures, the measurement member including a wedge portion configured to
contact the adjacent anatomical structures when the measurement member is moved distally
between the adjacent anatomical structures; and

a size indicator coupled to the wedge portion, the size indicator having a plurality of
markings, the size indicator configured to be remotely viewed while the wedge portion is
disposed between the adjacent anatomical structures to indicate a distance between the

adjacent anatomical structures.

37 The apparatus of claim 36, wherein each marking from the plurality of markings

corresponds to a diameter of the wedge portion.

38.  The apparatus of claim 36, wherein each marking from the plurality of markings is

a notch on the size indicator.

39.  The apparatus of claim 36, wherein each marking from plurality of markings is

radiopaque.

40.  The apparatus of claim 36, further comprising a handle, the handle configured to
facilitate manipulation of the measurement member from outside the body of a patient in
which the measurement member is disposed.

41.  The apparatus of claim 36, wherein the adjacent anatomical structures are adjacent

spinous processes.

42. An apparatus, comprising:

a measurement member configured to be percutaneously inserted between adjacent
anatomical structures, the measurement member including a size indicator configured to
contact the adjacent anatomical structures when the measurement member is disposed
between the adjacent anatomical structures,

the size indicator is configured to be displaced while disposed between the adjacent
anatomical structures, the displacement of the size indicator corresponds to a distance

between the adjacent anatomical structures.
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43.  The apparatus of claim 42, wherein the measurement member includes a wedge
portion and the size indicator includes a film coating coupled to an outer surface of the wedge

portion.

44,  The apparatus of claim 42, wherein the measurement member includes a wedge
portion and the size indicator includes a tab portion coupled to an outer surface of the wedge

portion.

45.  The apparatus of claim 42, wherein the measurement member includes a first and
second expandable member and an actuator configured to collectively move the first and
second expandable members between a first configuration in which the first expandable
member is positioned substantially parallel to the second expandable member and a second
configuration in which the first expandable member contacts one of the adjacent anatomical
structures and the second expandable member contacts the other of the adjacent anatomical

structures.

46. A method, comprising:

inserting a medical device including a measurement member percutaneously into a
tissue such that the measurement member is positioned between and contacting adjacent
anatomical structures; and

measuring a distance between the adjacent anatomical structures.

47.  The method of claim 46, wherein when the measurement member is positioned
between and contacting anatomical structures, the measurement member distracts the

anatomical structures.

48.  The method of claim 46, further comprising:
manipulating a handle such that the measurement member is moved to the position

between and contacting the anatomical structures.

49.  The method of claim 46, wherein during the inserting, a projection coupled to the

measurement member penetrates the tissue.
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50.  The method of claim 46, wherein the measuring a distance includes viewing a

radiopaque size indicator that is coupled to the measurement member on an imaging device.

51.  Themethod of claim 46, wherein the measuring a distance includes measuring a
diameter of the measurement member at a location where the measurement member contacts

the adjacent anatomical structures.

52.  The method of claim 46, wherein the measurement member includes a wedge portion,
the measuring a distance includes measuring a diameter of the wedge portion at a location

where the measurement member contacts the anatomical structures.

53. The method of claim 46, wherein the measurement member includes a film coating,

the measuring a distance includes measuring a location of a witness mark on the film coating.

54, The method of claim 46, wherein the measurement member includes a movable tab,
the measuring a distance includes measuring a distance that the tab moved during the
positioning of the measurement member between and contacting the adjacent anatomical

structures.

55.  The method of claim 46, wherein the measurement member includes a first
expandable member and a second expandable member, the positioning the measurement
member includes moving the first expandable member and the second expandable member
until the first expandable member contacts one of the adjacent anatomical structures and the

second expandable member contacts the other of the adjacent anatomical structures.

56. The method of claim 46, wherein the measurement member includes a first
expandable member and a second expandable member, the positioning the measurement
member includes moving the first expandable member and the second expandable member
until the first expandable member contacts one of the adjacent anatomical structures and the
second expandable member contacts the other of the adjacent anatomical structures, the
measuring a distance includes measuring a distance that the first expandable member and the
second expandable member moved during the positioning of the measurement member

between and contacting adjacent anatomical structures.
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57.  The method of claim 46, wherein the adjacent anatomical structures are adjacent

Spinous processes.
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