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FIGURE 1A

(57) Abstract: A method and apparatus are disclosed for
a positioning tool that aids in the positioning of a treat-
ment device under image guidance. The tool is positioned
on the external surface of the patient's skin and comprises
an alignment portion and an instrument positioning portion
that may be viewed under an imaging means. The tool is
also visible to the user without any imaging means. The
tool is aligned with an internal target and provides a visual
reference indication for the target location for orienting at
least one treatment device at a desired treatment site rela-
tive to the internal target.
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POSITIONING TOOL FOR POSITIONING AN INSTRUMENT AT A TREATMENT SITE

CROSS-REFERENCES TO RELATED APPLICATIONS

{0001] This application claims the benefit of U.S. Provisional Patent
Application Serial No. 60/886,096, filed on lJonuary 22, 2007,

incorporated herein by reference.

TECHNICAL FIELD

[0002] This invention relates to tools for aiding in the positioning of
medical instruments. More specifically the invention relates to tools that
indicﬁte a position on the surface of the body relative to an internal
body structure.

SUMMARY OF THE INVENTION

In one broad aspect, embodiments of the present invention comprise a
positioning tool for aiding in the positioning of at least one instrument at a
subcutaneous treatment site visible via a medical imaging device, the
positioning tool comprising: at least one aligning portion for aligning the
tool with a target visible via the medical imaging device, at least one
spacing member and at leasi one instrument positioning portion; the at
least one aligning portion being visible via the medical imaging device
ond spaced from the at least one instrument positioning portion by the ot
least one spacing member; the at least one instrument positioning
portion being visible via the medical imaging device for providing an
indicator for positioning the at least medical one instrument af the
treatment site.

As an additional broad aspect, embodiments of the present invention
provide a method of positioning at least one medical instrument at a
subcutaneous freatment site visible using a medical imaging device, the

method using a positioning tool located on a surface of a patient's bodly,
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the positioning tool comprising at least one aligning portion and at least
one& instrument positioning portion, the method comprising: substantially
aligning the positioning tool with the target by visualizing the aligning
portion and the target using the medical imaging device; inserting the at
least one mediccal instrument into the patient's body; and positioning the
at least one medical instrument such that a freaiment portion of the at
least one medical instrument is substantially aligned with the instrument
positioning portion, by visualizing the treatment portion and the

insfrument positioning portion using the medical imaging device.

BRIEF DESCRIPTION OF THE DRAWINGS

[0003] In order that the invention may be readily understood,
embodiments of the invention are illustrated by way of examples in the
accompanying drawings, in which;

[0004] Figs. 1A-1B, 1D are top views of an penannular shaped
positioning tool, in accordance with one embodimeni of the present

invention;

[0005] Fig. 1C is a top perspective view of an penannular shaped

positioning tool of an embodiment of the present invention;

[0o06]  Figs. 2A-2B are top views of a reniform positioning tool, in

accordance with one embodiment of the present invention;

[0007] Fig. 2C is a top view of a reniform positioning tool, in
accordance with one embodiment of the present invention, depicting

different sized positioning tools an a single template;

[0008] Fig. 3 is o top view of a Jshaped positioning tool, in
accordance with an embodiment of the present invention.

[y
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[0009] Fig. 4 is a jop view of a rhomboid shaped positioning tool, in

accordance with one embodiment of the present invention;

[0010] Figs. 5A-C are side views of a member of a positioning tool, in
accordance with the embodiment of the present invention, depicting

the cross-sectional areq.

[0011] Figs. 6A - 6B are side views of alternate embodiments of a shim
for adjusting the ftilt of the positioning tool, in accordance with one

embodiment of the present invention;

[0012] Fig. 6C is a side view of a positioning tool with a single

projection, in accordance with an embodiment of the present invention.

[0013} Fig. 6D is a side view of a positioning tool with a plurality of
projections, in accordance with one embodiment of the present
invention.

[0014] Fig. 7 is a side view of a positioning tool, in accordance with the

present invention, comprising a coating on the external surface.

[0015] Figs. BA is o top view of a plurality of positioning tools, in
accordonce with one embodiment of the present invention, for

positioning freatment devices for the treatment cf a tumor.

[oo16] Fig. 8B is o top view of a positioning tool, in accordance with
one embodiment of the present invention for positioning freatment
devices fro the treatment of a tumor, depicting different sized positioning

tools on a single template;

[0017]  Fig. 9A-J are top views of slill further embodiments of an Epsilon
shaped positioning tool, in accordance with one embodiment of the

present invention;

PCT/CA2008/000087
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[0018]  Fig. 10A is a top view of an Epsilon shaped positioning tool in
accordance with an embodiment of the present invention, depicting the

position of the positioning tool with respect to the sacrum;

{0019] Fig. 10B is a top view of o positioning tool, in accordance with

o

one embodiment of the present invention, for use in positioning a

freatment device in the thoracic region of a patient’s spine.

DETAILED DESCRIPTION

[0020] With specific reference now to the drawings in detail, it is

1¢  stressed that the particulars shown are by way of exomple and for
purposes of illustrative discussion of certain embodiments of the present
invention only. In this regard, no attempt is made to show structural
details of the invention in more delail than is necessary for g
fundamental understanding of the invention, the description taken with

15 the drawings making apparent to those skilled in the art how the several
forms of the invention may be embodied in practice.

[0021} In one embodiment of the present invenﬁoh Q positioning tool is
disclosed for placement on a patient’s skin for aligning with a target
location on an internal target for placement of a treatment device at
20 the freatment site. An example of the embodiment of the present
invention comprises a positioning tool for use in treatment of pain in the
Sacroiliac region of a patient’s body. The sacrum is a large, triangular
bone at the base of the spine and at the upper and back part of the
pelvic cavity, where it is inserted like a wedge between the two hip
25  bones. Its upper part connects with the last lumbar vertebra and with ilia
of the hip bone on each side. The vertebral (sacral) canal runs
throughout the greater part of the bone. It lodges the sacral nerves, and
its walls are perforated by the anterior and posterior sacral foraming

through which these nerves pass. In order fo tfreat pdain, the lateral
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branch nerves arising from the postericr rami of the sacral spinal nerves

are targeted from S1 to S3. The positioning tool 100 shown in Figure 1 is

essentially shaped in the form of an Epsiion. The positioning tool tool

comprises an alignment portion 102 containing a radiopaque indicator,

5 a member 104 that extends from the edge to indicate a radial distance

and a member aglong the circumference 106 to the indicate the

circumference along the radivs. The member 106 defines edges 108,

referred o as instrument positioning portions, Members 104 and 106 are

collectively referred to as spacing members, in the various embodiments

10 described herein, any reference to members connecting alignment

portions and instrument positioning portions should be understood to be

spacing members. In addition, in the embodiments described herein,

the alignment portions and the instrument positioning portions are

radiopaque so as to be visible under fluoroscopic imaging. In some

15  embodiments, at least o portion of the spacing members may also be
radiopagque,

[0022] In the embodiment of the present invention a method is
described for positioning a treatment device in the vicinity of the sacral
foramen for lesioning a target nerve. The positioning tool is placed on the
20  potient's body under fluoroscopy. The alignment portion 102 of the of the
positioning tool 100 is placed against the lateral edge of the foramen.
Unlike other bone siructures in the body that can be easily viewed under
fluoroscopy, however, the sacrum lies such that the lower intestines are
right under it. This causes varying radiopacities along the intestines as the
25 image is constantly changing. 1t can be hard for the physician to guess
where fo place the positioning tool and only an extremely frained eye
can estimate the location without an aid. Thus, to visualize the foramen
under fluoroscopy a finder needle 112 is used. The use of the needle can
prevent mistakes caused by misplacement of the positioning tool and
3¢ consequently, the freatment device. A fine gauge needle similar to an
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injection needle is dropped into the hole of the foramen. The positioning
tool 100 is then aligned such that the aligning member 102 of the middle
spacing member 104 is aligned with the needle. Figure 10A is an
illustration of the method of the present invention depicting the position
of the partially penannular positioning tool 100 with respect to the
sacrum. It indicates the positioning of the device at the sacral foramen. It
should be noted however, that the device is positioned on the patient's

skin {not shown).

[0023] Three lesion locations are defined by the paositioning tool, when
it is positioned correctly. One function of the positioning tool is that it acls
as a ruler and defines the distance along the member 104, from the
edge of the member 104 to the circumferential member. In one
example of the present embodiment this distance is defined as 10mm.
This radial distance defines the distance away from the foramen where
the nerve is most likely to be found and hence the distance at which the
lesion will be most effective, Secondly, the positioning tool defines and
helps to visudlize the effective treatment locations. In order for the
positioning tool to achieve this function. the positioning tool is rotated
into the desired position. The spinal needle 112 is treated like the centre
of a clock, with members positioned at the 2:30, 4:00 and the 5:30
positions. The tip of the middle member 104 or the alignment portion 102
of the spacing member is positioned at the 4:.00 O Clock mark. Whereas,
the instrument positioning portions 108 of the circumferential member are
positioned at the 2:30 and 5:30 mark. These portions 108 define the
locations where the lesions need to be formed and indicate the position
to which the treatment devices should be inserted. The angle between
spckes on the positioning tool is about 100 degrees, ensuring that the
lesion spots are spaced about 50 degrees apart, Additional features of
the embodiment of the present invention include evenly spaced noiches
110 on the spacing member 104 of the positioning tool which provide

PCT/CA2008/000087
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feedback. As an example, the spacing member contains about three
notches. The notches provide incremental measurements and provide a
better resolution. Usually, only the 1cm mark is used on the positioning
tool. However, the notches help to increase utility. In some individuals
5 there is very litlle space between where the ileum of the hipbone is
overhanging the socrum. The lesion formed in this case will be closer 1o
the foramen. The notches provide a more accurate measurement of \
where the lesion is formed, for example % cm away from the sacral
foramen. The positioning tool can be used on the opposite side of the
10 sacrum by rotating it to align with the sacral foramen on the opposite
side of the patient's body. The lesion locations in this instance are
defined at the 4:30, 8:00 and 9:30 positions of the clock.

[0024] In the embodiment of the present invention as illustrated in
Figure 1A, individual lesions 114 are created at the treatment locations

15 defined by the portions 108. The combined resultant lesion 1148 is
ilustrated in Figure 1B.

[0025] Fig.2 illustrates one embodiment of the present inveniion
showing an image of the positioning tool 200 of the present invention as
may be oblained using a medical imaging device such as X-ray

20 fluoroscopy. The positioning tool comprises a reniform shape comprising
a hollow interior with an outer framework defined by a circumferential
member 202, which may be refered to, in this embodiment, as an
alignment portion. In general, the alignment portion is the portion of the
tool used to align with a subcutaneous target within the patient's body,

25  while the instrument positioning portion is the portion used to indicale the
final position of the treatment devices.

[0026] The positioning tool further comprises one or more spacing
members 204, defined as projections that extend from the

circumferential member towards the hollow interior at least partially

7
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therethrough. Each spacing member is defined by ¢ lateral edge 206,
which is an instrument positioning portion. In some embodiments the
spacing member may span across the entire width of the hollow interior.
In some embodiments the spacing members do not extend integrally

5 from the device and may be otherwise attached.

(0027] In an example of an embodiment of the present inventicn a
marking device is disclosed for placing in the lumbar region of a person's
spine. An L-shaped region on the fluoroscope indicates the region that
needs to be lesioned. The lesion needs to be created in the region where
10 the fransverse process meets the superior articulate process. This forms a
gulley where the nerve is located. In order to target the nerve, the entire
areq is lesioned. The reniform positioning tool 200 is placed on a vertebra
of the lumbar region. where the transeverse articular process meets the
superior articulate process, when the structures are viewed at an angle
15 of about 15 degrees to 45 degrees with respect to the saggital plane.
This region is defined as the "neck” of the superior articular process and
marks the area where the nerve is most likely to be situated. The
objective is to place one or more lesion across the neck of the superior
articular process in order fo encompass the target nerve. This area 210
20  defines the desired lesion size. The probes need to be positioned such
that a volume of tissue following the curvature of the bone is lesioned.
This area extends about Smm from the surface of bone. When measured
from the neck. the desired lesion area extends about 30 percent along
the SAP surface and about 20 percent along the TP surface. The
preferred lesion sites are defined by the lateral edges 206 of the sSpacing
members 204. The individual lesions 208 are formed ot these sites and the

M
(5.1

resulting lesion 212 is indicated in Fig. 28.

[0028] In another embodiment of the present invention a marking
device is disclosed for placing in the thoracic region of a person's spine

30 asillustrated in Fig. 3. The device comprises an aligning member 302 for

8
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aligning with the subcutaneocus target; a member 304, and a
circumferential member 308, collectively referred to as a spacing
member. Tool 300 further comprises an instrument positioning portion
308 for providing an indicator for positioning a treatment device at the

target site.

[0029] In ¢ further embodiment of the present invention, a method is
disclosed for using the positioning tool in the thoracic region of a
patient’s body. The positioning tool 300 is oriented on a vertebra of the
thoracic region, more specifically, on the superolateral corner of the
fransverse process. The physician ensures that the aligning member 302 is
substantially parallel to the lateral aspect of the transverse process. The
device is then positioned by sliding it along the top edge of the
fransverse process such that the spacing member 304 is adjacent to the
corner aspect of the transverse process. The desired lesion size is defined
by the region encapsulated by the circumferential member 306, which
outiines the zone where the nerve is likely to be found. The nerve path is
defined by the area bounded by the curve of the circumferential
member 306 and the transverse process. In one example of the
embodiment of the present invention, the circumferential member is
defined as having a radius of about 5Smm. The desired target lesion size is
about @ $mm sphere. In one example, the spacing member has aq
minimum length of about 3mm and allows for easy maneuvering of the
device and does not obscure the view of any anatomical features. The
length of the spacing member and the dimensions of the tool are limited
such that they do not cloud the physician's view of the anatomy or
hinder in the placement of the treatment device. Figure 10B is an
iustration of the method of the present invention depicting the position
of the Jshaped positioning tool 300 with respect to the thoracic
vertebrae. It indicates the positioning of the treatment device with
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respect to the corner aspect of the transverse process. It should be not
however, that the device is positioned on the patient’s skin (not shown].

[0030] In another embodiment of the present invention a marking
device is disclosed for placing in the cervical region of a person’s spine.
The positioning tool 400, is of a substantially rhomboid shape. The outer
perimeter of the positioning tool is defined by members 406, referred to
as aligning porfions. The space between edges 410 of the spacing
members 404 defines the region to be lesioned. Edges 410 are referred

to as instrument positioning portions.

[0031) In a stili further embodiment of the present invention a method
is disclosed for using the positioning tool in the cervical region of a
patient's spine. The positioning tool 400 is criented on a vertebra of the
cervical region, more specifically, on the waist of the articular pillar. If the
articular pillar is sectioned into four quadrants, the target lesion size is
defined as the middle two quadrants 408 or 50 percent of the area
enclosed by the rhomboid positioning fool 400. The area 408 can be
visualized as the area between the spacing members 404. The physician
then creates lesions at areas aligned with insfrument positioning portions
410 in order to fill the area 408. The resulting lesion 412 that is formed will
follow the contour of the bone.

[0032] A general problem encountered is the projection of a distorted
image of the positioning ool on the sacrum. This occurs when the
positioning tool is not aligned with the sacrum under fluoroscopy. When
the positioning fool is tilted with respect to the sacrum a shortened
projection is formed on the sacrum and corect lesion locations cannot
not be morked. The filt can occur due to skin contours on the back of a
patient. In order to get an image projection with the same dimension as
the positioning tool, the tool needs to be parallel to the sacrum and
needs to lie in the same plane as the sacrum. This can be achieved by

10
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adjusting the angle of the positioning tool with respect 1o the skin such

that it compensates for the tilt,

[0033] An embodiment of the present invention comprises «

positioning tool that can be used to judge the degree of misalignment of

5 the tool with respect to the internal body structure. The thickness of the

positioning tool (vertical height) can be increased such that when the

positioning tool is viewed from the top, it can be observed as a thin

oulline on the flucroscopic screen. However, when the positioning tool is

viewed from the side it appears as a black circle on the fluoroscope. This

10 information can be used to adjust the plane of the epsilon. The amount

of thickness of shadow ingicates the degree of misalignment of the tool.

The fluoroscope is fixed such that it is level with the plane of the sacrum
and once the positioning tool is adjusted to match this plane.

[0034] Another example of the feature of the present invention
15 comprises a positioning tool with varying radiopacities in the cross-
section as shown in Figure 5. As an example of this embodiment of the
present invention, the positioning fool is composed of steel and the cross-
section 502 comprises a friangular portion over top a rectangular portion
as shown in Figure 5A. This allows the central segment of the positioning
20 tool to appear darker as it comprises the most steel, If the marking
device is filted, then it becomes maximally thick at the edge. This
enables the user to ascertain if the positioning tool is optimally positioned.
As an alternate embodiment the cross section 504 comprises less
material in the centre and greater at the edges as illustrated in Figure 58B.
25 As an dlternate embodiment of the present invention, the varying
radiopacity in the cross-section is created through the use different
metals that are more or less radiopaque s illustrated in the cross-section
506 in Fig. SC. In conclusion, the varying radipacity in the cross-section
can be observed by taking material away, or alternatively, having a

30 constant thickness of material but of different compositions. These

11
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embodiments enable the user to ensure that the positioning tool is
aligned with the sacrum in the radiographic image. Cross-sections 502,
504 and 506 may, in some embodiments, be taken through a portion of
the spacing member(s}. In other embodiments, for example as in Fig. 2,

5 the cross-sections may be taken through the aligning portion(s}.

f0035] An embodiment of the present invention comprises Q
positioning tool with an adjustable means to alter the tilt. As an example
of this feature of the present invention, a triangular boot, shoe or shim 602
can be used to align the positioning tocl 600 as shown in the combined
10 assembly 604 of Figure 6A. In one embodiment of the present invention
the boot has an angle of about 30 degrees. In various embodiments of
the present invention, the boot 602 can have varying sizes with an angle
that varies from about 5 degrees to about 50 degrees. In another
example of the present embodiment the boot 606 has an angle of about
15 60 degrees, as shown in the device assembly 608, illustrated in Fig. 4B. The
shoe can be vsed to increase the tilt of the positioning tool about 510 10
degrees at a time until the desired image is obtained on the fluoroscope.
In one example of the present embodiment the boot comprises o plastic
material to prevent interference with the fluoroscope image. The boot
20  may be removable from the spacing member or aligning portion. In one
embodiment of the present invention, the posifioning ool comprises an
inherent angte. The height of the positioning tool increases gradually
glong the transverse cross-section of the device. In a further embodiment
of the present invention the positioning tool 600 comprises a vertical
25 cleat 610 thot aids in lilting the positioning ool as shown in the device
assembly 612 shown in Figure &C. In a sfill further embodiment of the
present invention the positioning tool assembly 6§14 comprises cleats 614
integral to the device 600 affixed to the lower surface of the device as
shown in Figure éD. In one example of the present embodiment the
30 cleats are about 5Smm long. A minimum amount of force can be applied

12



WO 2008/089537 PCT/CA2008/000087

to the cleats on one side of the positioning tool, effectively tiiting the
device. In one example the cleais may be otherwise attached fo the
positioning tool for example by using an adhesive or by welding or other

affixing means.

S  [0036) In one embodiment of the present invention the positioning tool
comprises an attachment means to affix the device to the patient’s skin.

The cleats 616 also function to secure the positioning tool to the skin. In

an allemate embodiment of the present invention a positioning tool with
adhesive means is provided 706. As illustrated in Figure 7, the positioning

10 tool 700 comprises an adhesive 702 applied to the lower surface, to aid
in attaching the device to the patient's skin, In ocnhe example, the
adhesive comprises @ double sided tape. In another example, an
adhesive for coating metal is applied to the lower surface of the device.

In some embodiments the device may be spray coated with adhesive.

15 [0037) In one embodiment of the present invention the surface of the
positioning tool can be treated to increase the traction between the
device and the skin. Silicone can be applied to the positioning tool. in
some embodiments a liquid dispersion of siicone in a solvent is applied to
the surface of the device. The entire surface of the positioning toal is dip

20  coated and the positioning ool is then left to dry. This process creates a

non-slip surface.

[0038] In a still further embodiment of the present invention a method
is disclosed for using a positioning tool to aid in the freatment of a tumor.
The tumor is imaged using a medical imaging technique such as an MRI
25 or a CT scan. After the tumor has been located, different sized
positioning tools can be placed on the patient's skin to fit the tumor size,
After a positioning tool has been found that has dimensions matching
the tumor, it can be placed such that it overlays the fluoroscopic image.
The poéitioning tool, when positioned properly, will help to determine the

13
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extent of the lesion that will be formed. With CT imaging the absolute size

of the tumor can be measured. This information can be used by the
physician to calculate the number of lesions that need to be made. In

some embodiments, an exact measurement of the tumor is not needed,

w

since the tumor is viewed with respect to the image of the positioning
tool. The physician can then oulline the tumor with one or meore
positioning tools. The resultant lesion that forms needs to have a
perimeter that is beyond the tumor dimensions.

[0039] As an example of the embodiment of the present invention a

10 method is disclosed for treatment of a tumor using a kit containing
various positioning tools. The kit comprises positioning tools of different

sizes and shapes with each tool defining the lesion size the physician can
make. The kit has a modular design and positioning tools with different
shapes can fit fogether ke a jigsaw puzzle to maich a specific tumor.

15 The method of the present invention comprises viewing the tumor under
fluoroscopy and placing positioning tools 804 and 802 on the potient’s

skin such that they overlay the fluoroscopic image of the tumor 806 as
illustrated in Figure 8A. In an example of the present embodiment a
larger positioning tool 802 can be placed to cover a substantial portion

20 of the tumor and smaller positioning tools 806 can be placed around ifs
periphery to cover the entire tumor. The shapes can be arranged in

. order to allow the resultant lesions to overlap to form a lesion with
margins 808 that extends beyond the tumor boundary. This differs from

the current techniques which place a probe in the centre of the tumor

25 area and use ablation at maximum power. The embodiment of the

present invention allows for placement of probes to efficiently target the
tumor.

[0040] In one example of the embodiment of the present invention,

introducers can be used which have depth markings on them. The

14
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physician can oblain a side view of the tumor and paosition the probe

appropriately.

[0041] In @ broad embodiment of the present invention a method is
disclosed adding an absolute frame of reference to an image with a

5 relative scale, A problem that is encountered in medical procedures is
that the body size is variable in humans and the size varies considerably
between individuals. The body is of an absolute size however, current
imaging techniques create an image of it on a relalive scale. This makes

it difficult for physicions to customize treaiment based on patient size.

10 The medical treatment devices such as probes or cannulas that are used
for example to create lesions, create lesions of absolute size. In order to
eftectively treat a patient, the physician needs to factor in the difference
between patient sizes, The positioning tool can be positioned to measure

an individual's specific subcutaneous body structure. If for example the

15 body structure such as the sacrum of a patient is 1.5 times that of an
average individual, then the physician is required to make 1.5 times as
many lesions at the desired location. The embodiment of the present
invention allows the user to quickly customize the treatment to each
individual in order to increase the effectiveness of the procedure,

20  Generally, the embodiment of the present invention allows a physician to

add an absolute frame of reference to a medical image that is relative.

[0042) Inc ﬂUoroscopic image it is difficult for a user to determine the
quantity of lesions to make and the location at which they must be
placed. In the embodiment of the present invention, when the
25  posifioning tool is placed on the patient, it is at the same magnification
as the bone. This allows the physician to select the device that matches
the geometry. When the fluoroscopy screen is viewed without the

positioning tool, it is difficult 1o determine whether 3, 4, or 5 lesions are
needed.

15
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[0043] As an example of this embodiment of the present invention ¢
method is provided for an application for vlilizing a positioning toot in the
thoracic region of a patient's spine. The lesion requirements are different
based on the individuadl's anatomy. An L-shaped region on the
5 flucroscope indicates the region that needs to be lesioned. The lesion
needs to be created in the region where the transverse process meets
the superior articulate process. A kil is provided with a range of sizes of
the reniform positioning tool as shown in Fig. 2. Each of these is placed
on the patient’s skin in order to match the right device 1o the patient's
10 anatomy. The physician places each of the devices on the patient's skin
and observes if the device aligns with the flucroscopic image of the
patient's anatomy and fills the gap on the image. In one example a
smaller reniform positioning tool allows 1o mark one lesion location,
whereags, a lorger device allows to define at least three treatment

15 locations at edges 206 as shown in Figure 2A.

[0044] In an embodiment of the present invention, a positioning tool is
provided that comprises a plurdlity of devices of various sizes. As an
example of this embodiment a reniform positioning tool 200 with different
sizes is provided on a single template 214. This enables the device to

20 function optimally for a range of sizes of the subcutaneous body
structure. This allows the physician to use @ single template to match an
appropriately sized device size to a patient's subcutanecus body
structure. As indicated in Fig. 2C, the inner device 216 can be used to
position the treatment device for a pafient with relatively small lumbar

25 vertebrae to form a small lesion 208 by placing the probe defined by the
edge of the central spacing member. The outer device 218, can be used
to form a larger lesion 212, by placing the probe at all available positions
defined by all the spacing members,

[0045] As another example of this embodiment, the device 100 may

30 comprise a plurdlity of spacing members, each having a different length,

le
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as shown in Figure 9E. Spacing member 104 may be made from any
material suitable for use outside a patient's body during a medical
procedure, which may or not be radiopaque. For example, spacing
member may be made from stainless steel, platinum, titanium, or certain
5 plastics. In some embodiments, device 100 comprises a single
circumferential member 106, as shown in Figures 9A-9D. In other
embodiments, device 100 may com‘pn'se more than one circumferential
member, for example two circumferential members 906 and 907, as
shown in Figure 9I. In this embodiment, the first circumferential member
10 906 has a radius equal to the length of spacing member 104, and the
second circumferential member 907 has a radius equal to half of the
length of spacing member 104. This allows the physician to select the
lesion sites best suited to the patient's anatomy.

[0046] As another example of this embodiment of the present

15 invention a circular positioning tool with different sizes is provided on a
single template 810. This enables the device to function optimally for a
range of sizes of the tumor. This allows the physician to use a single
template to match on appropriately sized device size to a specific
tumor. As indicated in Fig. 8B, the inner device 814 can be used to

20  position the treatment device for a patient with relatively small tumor 822
to form a small lesion 824 by placing the probe defined by the edge of
the central spacing member 818. The outer device 812, can be vsed fo
freat a iarger tumor 806 by forming a larger lesion 820, by placing the
probe at multiple positions defined by spacing members 816.

25  [0047] In another embodiment of the present invention the selection
of the marking device with respect to the subcutaneous body structure
facilitates the medical treatment procedure by providing information
specific to the procedure. The edges of the spacing members on each
marking device define the lesion locations. In one embodiment of the

30 presentinvention each size of the marking device is color coded in order

17
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to provide patient-specific procedure information. As an example of the
embodiment of the present invention, the information regarding the
generatfor settings or the probe size required is provided. It a larger
positioning tool is used, as an example, it may indicate thot a particuiar

5 generator setting with an 18 gauge cannula may be used and more
lesions may be made. If the area is smaller, information may be provided

to create fewer lesions or to use a smaller gauge cannula such as a 22
gauvge. The information can be about generator settings or about the
equipment allowing the lesion size to be matched to the geometry. As

10 an example of the embodiment of the present invention, when the
appropriate positioning tool has been selected. a bar code on the tool
can be scanned, and the correct generator setting caon be

avtomatically set,

[0048) Various embodiments of the positioning too! 100 for use in the
15 Sacroliliac region of a patient’s body are provided. Referring to Figures
1C and 1D, an embodiment of a device 100 of the present invention is
shown. In the embodiment shown, device 100 comprises an aligning
portion 102, two members 104, and a circumferential member 104.,
collectively referred to as spacing members. Aligning portion 102 may be
20 any member suitable for aligning with o subcutaneous body structure,
i.e. for indicating a point on the surface of a body that is aligned with a
subcutaneous body structure. In the embodiment shown in Figures 1C-
1D, aligning portion 102 is circular. In alternate embodiments, aligning
portion 102 may be another shape, for example ovoid or square, and the
25 invention is not limited in this regard. in the embodiment shown in Figure
9A, aligning portion 102 comprises the apex formed by the intersection of
first and second members. In further embodiments, aligning portion 102
may comprise an aperture therethrough, for example for passing a

needle or other medical instrument therethrough,

18



WO 2008/089537 PCT/CA2008/000087

w

10

15

20

xS ]
Sy}

[0049] Aligning portion 102 is made from a radiepaque material.
Suitable materials include. but are not limited to, stainless steels, platinum,

or a plastic doped with a radiopagque filler, for example barium. us end.

[0050] The device 100 comprises at least one member 104, In the
embodiment shown in Figure 1C-1D, device 100 comprises two members.
In alternate embodiments, other numbers of members may be suitable.
For example, the embodiment of Figure 9B comprises three members
104, and the embodiment of Figure $C comprises one member 104. Each
member 104 comprises an element for indicating a radial distance from
aligning portion 102, and thus from c subcutaneous body structure. In
some embodiments, spacing element 104 may be elongate, for example
rectangular, s shown in Figures 9A-9C. In alternate embodiments,
member may be another shape. For example, as shown in Figure 9D,
member 104 is a sector of a circle. The length of member 104 may vary
depending on the particular application, and the invention is not limited

.in this regard. As used herein, the ‘length’ of member 104 refers to the

distance member 104 extends away from aligning portion 102 {e.g.in the
embodiment of Figure 9D, the ‘length’ is the radius of the sector). In some
embodiments, for example during certain  sacroiliae procedures,
member 104 may be between about 0.5 cm and about 2 em in length.

In one particular embodiment, member may be about 1 cm in length.

{0051] In some embodiments, member{s} 104 comprise one or more
indicators 900 for indicating @ particular fraction of the length of
member(s} 104. For example, as shown in Figure 9F, member 104
comprises notches 90Q for indicating each quarter of the length of
member 104, In alternate embodiments, rather than notches, indicator(s)

900 may comprise dofs, lines, or bumps, for example.

[0052] Device 100 comprises at least one circumferential member 104,

for indicating a circumference associated with the radial distance
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defined by the length of member 104, That is, circumferential member(s)
106 comprise(s) at least an arc of a circle, having @ radivs equal to the
length of member 104, As shown in Figures 9A-9F, circumferential
member 106 may comprise an arc consisting of approximately 75% of a
circle. In dlternate embodiments, circumferential member 106 may
comprise an arc consisting of other portions of a circle, for example 50%
of a circle, as shown in Figure 9G. Alternatively, as shown in Figure 9H,
circumferential member 106 may consist of the entirety of the
circumference of a circle. The width of circumferential member 104, i.e.
the difference between its outer diameter and inner diameter, may vory
depending on the application, and the invention is not limited in this
regard. In some embodiments, the width may be between about 0.2 mm
and about 3 mm. In one particular embodiment, the width may be 2
mm. In dlfernate embodiments, the width may vary calong the

circumference of circumferential member 106.

[0053] In some embodiments, circumferential member 106 may
comprise one or more apertures 910, as shown in Figure 2J. Such
apertures may be used, for example, for a needle or probe 1o pPass
therethrough. Alternatively, circumferential member 106 may comprise
notches, or another suitable indicator, for showing a particular
circumierential position. Circumferenticl members 106, 206 and 207 may
be made from any material suitable for use outside a patient's body
during a medical procedure, which may or may not be radiopaque. For
example, circumferential member 106 may be made from stainless steel,
platinum., titanium, or certainplastics. |

[0084) The height of device 100 may depend on the particular
application. As used herein, ‘height' refers to the dimension
perpendicular to the plane in which circumferential member 106 is
defined. In some embodiments, the height of each of aligning member
102, spacing member 104, and circumferential member 106 may be

20
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aligning member 102, spacing member 104, and circumferential
member 104. In some embodiments, the height of aligning member 102,
spacing member 104, and circumferential member 106 may be between
about 0.5 mm and about 3.0 mm. In one particular embodiment, each
of dligning member 102, spacing member 104, and circumferentiol

member 106 may be about 1 mm in height

[0055] In some embodiments, all or a porticn of device 100 may be
coated with an elecirically insulative material, in order o prevenf
electrical shock. That is, if device 100 is electrically conductive, and is
being used during an electromedical procedure, it may be desired to
coat device 100 with an electiically insulative material, in order to
prevent electricity from being conducted from an electromedical
instrument to device 100, For example, device 100 may be cooted with

polytetrafluoroethylene (Teflon®), or polyetheretherketone (PEEK)

[0056] in some embodiments, an odhesive may be applied 1o ¢
porfion of device 100, such that it may adhere to a patient’s skin and
resist movement, For example, a biocompatible or medical grade
aghesive such as a silicone adhesive or an acrylic co-polymer may be
applied to a bottom portion of device 100.

[0057] In some embodiments, aligning portion 102, member(s] 104,
and circumferential member(s} 106 may be made from a single piece of
material. For example a single piece of metal may be cut or stamped to
form device 100. Alternatively, the components of device 100 may be
made separately, for example by stamping. and may be adhered

together, for example by gluing or welding.

[0058] A method of use of device 100 will presently be described. It is
to be noted that the particular method described is meant to be an

21
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example only, and device 100 is not limited to any particular method of

use.

[0059] Device 100 may be used to indicate a pesition on the surface

of the body relative to a subcutoneous body structure, for example a

5 foramen of a bone. In one embodiment, device 100 may be used during

a radiofrequency neurotomy procedure in the sacroiliac region of the

patient’s body, for example as described in U.S. Patent Application

11/428,458, incorporated herein by reference. In such a procedure, it

may be required to inseri an electromedical probe into the patient's

10  body at a particular distance from the lateral edge of a target foramen.
In some embodiments, this distance maoy be about 1 cm, thus a user may .

select a device 100 having spacing member(s) 104 of length Tcm. In a

first step of the method, with the patient lying prone, a user may place

device 100 on the rear surface of the patient's body, in the region of the

15 target foramen. Using fluoroscopy, the user may visualize the sacrum of

the patient’s body from the posterior view. This view will show the sacrum,

including the target foramen. Due to the radiopacity of aligning member

102, aligning member 102 will appear on the fluoroscopic image. The

user may then move device 100 around on the patient's body until

20  dligning member is aligned with, i.e. above, the lateral edge of the

target foramen, as shown in the fluoroscopic image.

[0060] In some embodiments, it may be difficult to view the target
foramen under fluoroscopy. and thus it may be difficult 1o align device
100 with the lateral edge of the foramen. In these embodiments, a user
25 may insert a guiding needle posteriorly into the sacrum, in the region of
the target foramen. The user may ‘feel around’ with the needle until the
tip of the needle is located at the lateral edge of the foramen. The user
may then visualize the sacrum from the posterior view using fluoroscopy.
In the fluoroscopic image, the guiding needie will ‘point to’ the lateral

30  edge of the foramen. The user may then place device 100 on the
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surface of the patient's body, and move device 100 around on the
patient's body until aligning member is aligned with, i.e. above, the tip of

the guiding needle, as shown in the fluoroscopic image.

[0061] When device 100 is in place, circumierential member 106 will
indicate the boundary of the region that is 1 cm away from the aligning
member 102, and thus the region that is 1 cm away from the lateral
edge of the foramen. The user may then insert the probe into the
patient's body at a position adjacent circumferential member 106, e.g.
the edges of member 106, referred to as instrument positioning portions.
Such a position may be on the outside of circumferential member 106, or
on the inside of circumferential member 104. Alternatively, the user may

insert the probe through an aperture 210 in circumferential member 1064.

- These embodiments will allow for the probe to be inserted approximately

1 cm away from the lateral edge of theforamen.

[0062] In a further embodiment, the user may wish to insert more than
one probe, and may wish for each probe to be at a particular
circumterential position, in addition to a particular radial position. For
example, the user may wish to insert three probes, each probe being
about 1 cm away from the lateral edge of the foramen, and being
about 20 degrees away from each-other. In this embodiment, the user
may select a device in which the spacing members 104 are structured
such that they 'point' to a particular circumferential position. For
example, in the embodiment shown in Figure 9B, spacing members 104
are at 90 degrees relative to each-other. Thus the user may insert the
probes adjacent circumferential member 106, such that each probe is
agligned with a spacing member. This would dllow for each probe 1o be
positioned about 1 cm away from the lateral edge of the foramen, and
?0 degrees away from each-other,
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[0063) The embodiments of the invention described above are infended
to be exemplary only. The scope of the invention is therefore intended 1o

be limited solely by the scope of the appended claims.

[0064] Itis appreciated that certain features of the invention, which are,
for clarity, described in the context of separate embodiments, may also
be provided in combination in a single embodiment. Conversely, various
fealures of the invention, which are, for brevily, described in the context
of o single embodiment, may also be provided separately or in any
suitable subcombination,

fooss} Although the invention has been described in conjunction with
specific embodiments thereof, it is evident that many alternatives,
modifications and variations will be apparent to those skilled in the art.
Accordingly, it is intended to embrace all such alternatives, modifications
and variations that fall within the broad scope of the appended claims.
All publications, patents and patent applications mentioned in this
specification oré herein incorporated in their entfirety by reference into
the specification, to the same extent as if each individual publication,
patent or patent application was specifically and individually indicated
to be incorporated herein by reference. In addition, citation or
identification of any reference in this application shall not be construed
as an admission that such reference is available as prior art to the

present invention.

24
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We claim:

1. A positioning tool for aiding in the positioning of at least one

5

10

15

20

instument at a subcutaneous freatment site visible via a medical

imaging device, the positioning foct comprising:

at least one aligning portion for aligning the tool with o target
visible via the medical imaging device, at least one spacing

member and at least one instrument pasitioning portion;

the ot least one aligning portion being visible via the medical
imaging device and spaced from the at legst one instrument
positioning portion by the at least one spacing member;

the at least one instrument positioning portion being visible via the
medical imaging device for providing an indicator for positioning
the at least medical one instrument at the freatment site.

. The poisitioning tool of claim 1, wherein the at least one aligning

portion and the al least one instrument positioning portion are
radiopaque.

. The positioning ool of claim 2, wherein the radiopacity of the at least

one aligning portion varies along @ cross-section thereof.

. The positioning fool of claim 1, wherein at least a portion of the at

least one spacing member is radiopaque ond wherein the
radiopacity of the portion of the at least one spacing member varies

along « cross-section thereof.

. The positioning fool of claim 1, further comprising o securing means for

securing the posifioning tool to @ surface of the patient's body.

25



WO 2008/089537 PCT/CA2008/000087

10

20

6. The positioning tool of claim 5, wherein the securing means comprises
at least one projection extending from at least one of the at least one

spacing member and the at least one aligning portion.

7. The positioning tool of claim 6, comprising a plurality of projections
extending substantially perpendicularly from at least one of the at

least one aligning portion and the at least one spacing member.

8. The positioning tool of claim 5, wherein the securing means comprises
an adhesive material located on a surface of at least one of the at

least one aligning portion and the at least one spacing member.

9. The positioning tool of claim 5, wherein the securing means comprises

a layer of material at least partially composed of silicone.

10.The positioning tool of claim 1, further comprising a wedge-shaped
member removably coupled to at least one of the at least one
aligning portion and the at least one spacing member for adjusting
an angle of the at least one of the at least one aligning portion and
the ot least one spacing member relative to a surface of the patient's
body.

11.The positioning tool of claim 1, wherein the at least one aligning

portion is substantially reniform.

12.The positioning tool of claim 1, wherein the at least one aligning
portion comprises an edge defined by the ot least one spacing

member.

13.The positioning tool of claim 1, wherein the at least one spacing

member is at least partially penannular.

14.The positioning tool of claim 13, wherein the at least one spacing

member is epsilon-shaped.
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15.The positioning tool of ¢laim 1, comprising a plurdlity of spacing
members.

16.The positioning tool of claim 15, wherein each spacing member is at
least partially penannular and defines a spacing member radius and
wherein the radius of one spacing member differs from the radius of
another spacing member,

17.The positioning tool of claim 1, ¢comprising a plurality of aligning

portions.

18.The positioning tool of claim 1, further comprising a treatment zone
member for visualizing an effective treatment zone as may typically
be achieved by positioning the at least one instrument at the
treatment site using the at least one instrument positioning portion as
an indicator.

19.The positioning tool of claim 1, further comprising a treatment
identifier for providing information regarding o treatment procedure

to be performed.

20.The positioning tool of claim 19, wherein the treatment identitier
comprises a bar code, the bar code including information regarding

one or more treatment procedure parameters.

21.The paositioning tool of claim 1, further comprising a device identifier
for providing fo a user information regarding the at least one medical

instrument 1o be used.

22.The positioning tool of claim 21, wherein the device identifier
comprises a colored portion of at least one of the at least one

aligning portion and the at least one spacing member.

23. A kit comprising:

PCT/CA2008/000087
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a plurality of positioning tools for aiding in the positioning of at least
one instrument used 1o treat a subcutaneous treatment site visible
via a medical imaging device, each positioning tool comprising at
least one aligning portion for aligning the tool with a target visible
via the medical imaging device, at least one spacing member
and ot least one instrument positioning portion; the ot least one
aligning portion being visible via the medical imaging device and
spaced a fixed distance from the at least one instrument
positioning portion using the at least one spacing member; the at
least one instrument positioning portion being visible via the
medical imaging device for providing an indicator for positioning

the at least medical one instrument at the treatment site;

wherein each of the plurality of positioning tools is of a different
size,

24.A method of positioning at least one medical instrument ot a
subcutaneous freatment site visible using a medical imaging device,
the method using a positioning tool located on a surface of @
patient's body, the positioning tool comprising ot least one cligning
portion ond at least one instrument positioning portion, the method

comprising:

substantially aligning the positioning tool with the target by
visualizing the aligning portion and the target using the medical

imaging device;

inserting the at least one medical instrument into the patient's
body:; and

positioning the at least one medical instrument such that o
treatment portion of the gt least one medical instrument is

substantially aligned with the instrument positioning portion, by

28
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visualizing the treatment portion and the instrument positioning
portion using the medical imaging device.

25.The method of claim 24, wherein the treatment site comprises a

turmor.

5  26.The method of clagim 24, wherein the teatment site comprises a

region of a sacrum of the patient's body.

27.The method of claim 246, wherein the target comprises a needle

inserted at a posterior sacral foramina of the sacrum.

28.The method of claim 24, wherein the treatment site comprises spinal
10 tissue.,

29.The method of claim 28, wherein the spinal tissue comprises neural
tissue located at a pertion of the spine selected from the group
consisting of a cervical portion, a lumbar portion and a thoracic

portion.

15 30.The method of claim 24, wherein the step of substantially aligning
comprises aligning the aligning portion with the target in at least two
planes,
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[ ] No protest accompanied the payment of additional search fees.
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