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(57) Abrege/Abstract:
A surgical dissection tool for cutting bone and other tissue includes a cutting head having an outer surface having non-paired or an

odd number of flutes formed therein. Each flute includes a rake surface intersecting with the outer surface to form a cutting edge,
and a relief surface opposite the rake surface. The relief surface and the rake surface form a first angle. Each flute also includes a
leading angled surface extending from the relief surface to a distal end portion of the cutting head, the leading angled surface and
the rake surface forming a second angle substantially the same as the first angle.
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ABSTRACT

A surgical dissection tool for cutting bone and other tissue includes a cutting head having an outer
surface having non-paired or an odd number of flutes formed therein. Each flute includes a rake surface

intersecting with the outer surface to form a cutting edge, and a relief surface opposite the rake surface.

The relief surface and the rake surface form a first angle. Each flute also includes a leading angled
surface extending from the relief surface to a distal end portion of the cutting head, the leading angled

surface and the rake surface forming a second angle substantially the same as the first angle.
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SURGICAL BUR WITH NON-PAIRED FLUTES
Field of the Invention

[0001] This disclosure is directed to a surgical system for bone cutting or
shaping and more particularly, to a surgical dissection tool of the surgical
system.

Background

[0002] During surgical procedures using cutting tools, surgeons often
balance aggressiveness of cutting tools with the ability to precisely control the
cutting tool. As a surgeon controls the cutting instruments to increase
aggressiveness, potentially decreasing the time period of the surgical procedure,
the surgeon may have less precise control. While non-aggressive cutting may
be more precise, it may increase the time period of the surgical procedure.

[0003] A part of the reduced precision during aggressive cutting may be the
result of tool chatter. Tool chatter may occur for several reasons. One reason is
the spacing of the flutes. A cutting tool with “paired” flutes or an even number of
flutes may chatter as a result of one cutting edge engaging tissue at the same
time that another cutting edge is disengaging from tissue or may manifest when
the cutting depth of multiple engaged flutes vary, producing asymmetric forces.
In addition, tool chatter may result from an inability of tissue in the flutes to exit
the flute before the flute reengages tissue. This may be compounded during
aggressive cutting that can result in relatively large slices of tissue.

[0004] The present disclosure is directed to a surgical system for bone
cutting or shaping addressing one or more of the limitations in the prior art.

Summary of the Invention

[0005] In one exemplary aspect, the present disclosure is directed to a
surgical dissection tool for cutting bone and other tissue. The dissection tool
may include a distal end portion and a proximal end portion. A shank may
extend between the distal end portion and the proximal end portion. A cutting
head disposed at the distal end portion connects to the shank. It has an outer
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surface having an odd number of flutes formed therein. Each flute includes a
rake surface intersecting with the outer surface to form a cutting edge, and a
relief surface opposite the rake surface. The relief surface and the rake surface
form a first angle. Each flute also includes a leading angled surface extending
from the relief surface to a distal end portion of the cutting head, the leading
angled surface and the rake surface forming a second angle substantially the

same as the first angle.

[0006] In one aspect, the odd number of flutes comprises three flutes. In
another aspect, the first and second angles are obtuse angles. In another
aspect, the leading angled surface comprises one of a chamfer and a round. In
another aspect, the flute further comprises a bevel between the leading angled
surface and the rake surface.

[0007] In another exemplary aspect, the present disclosure is directed to a
surgical dissection tool for cutting bone and other tissue that includes a shank
and a cutting head connected to the shank. The cutting head and shank have a
central longitudinal axis, and the cutting head has an outer surface having an
odd number of flutes formed therein. Each flute may include a planar rake
surface intersecting with the outer surface to form a cutting edge and may
include a planar relief surface opposite the rake surface. The planar rake
surface and the planar relief surface form an obtuse angle. A leading angled
surface may extend from the planar relief surface to a distal end portion of the

outer surface, and the leading angled surface of at least one of the flutes
iIncludes a distal-most end extending past the longitudinal axis.

[0008] In another exemplary aspect, the present disclosure is directed to a
surgical dissection tool for cutting bone and other tissue that includes a shank
and a cutting head connected to the shank. The cutting head and shank may

have a central longitudinal axis and an outer surface. The outer surface may be
substantially spherically shaped and may have three flutes formed therein. The
outer surface between adjacent flutes of the three flutes forms an angle within a
range of about 45-55 degrees. Each flute of the three flutes includes a planar
rake surface intersecting with the outer surface to form a cutting edge. The
planar rake surface is parallel to and offset from a reference plane through the
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longitudinal axis. Each flute also includes a planar relief surface opposite the
rake surface and intersecting with the outer surface. The planar relief surface

may extend to a proximal portion of the cutting head, the planar rake surface and
the planar relief surface may form a first obtuse angle within a range of about 95
and 105 degrees. A leading angled surface may extend from the planar relief
surface to a distal end portion of the outer surface. The leading angled surface
and the planar relief surface may form a second angle substantially the same as

the first obtuse angle. The leading angled surface of at least one of the three
flutes may include a distal-most end extending past the longitudinal axis.

[0009] In another exemplary aspect, the present disclosure is directed to a
surgical system having a surgical dissection cutter assembly with a surgical

dissection tool as described herein.

Brief Description of the Drawings

[0010] A more complete understanding of the present disclosure ana
advantages thereof may be acquired by referring to the following description
taken in conjunction with the accompanying figures.

[0011] Fig. 1 is an illustration of a surgical dissection cutter assembly

according to the present invention use in a human patient.

[0012] Fig. 2 is an illustration of partially exploded perspective view of a
surgical dissection cutter assembly including a driver and a surgical dissection
tool according to the present invention.

[0013] Fig. 3 is an illustration of an isometric view of a distal end of a surgical

dissection tool according to one exemplary aspect of the present disclosure.

[0014] Fig. 4 Is an illustration of a side view of a surgical dissection tool

according to one exemplary aspect of the present disclosure.

[0015] Fig. 5 is an illustration of an end view of a distal end of a surgical

dissection tool according to one exemplary aspect of the present disclosure.

[0016] Fig. 6 is an illustration of a side view of a distal end of a surgical
dissection tool according to one exemplary aspect of the present disclosure.
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[0017] Fig. 7 is an illustration of another side view of a distal end of a surgical
dissection tool of Fig. 6, rotated from the position in Fig. 6 according to one

exemplary aspect of the present disclosure.

[0018] Fig. 8 is an illustration of an end view of a distal end of a surgical

5 dissection tool according to one exemplary aspect of the present disclosure.

[0019] Fig. 9 is an illustration of an isometric view of a distal end of a surgical

dissection tool according to another exemplary aspect of the present disclosure.

[0020] Fig. 10 is an illustration of a side view of a surgical dissection tool

according to one exemplary aspect of the present disclosure.

10 [0021]  Fig. 11 is an illustration of another side view of a surgical dissection
tool according to one exemplary aspect of the present disclosure, rotated from

the side view shown in Fig. 10.

[0022] Fig. 12 is an illustration of an end view of a distal end of a surgical

dissection tool according to one exemplary aspect of the present disclosure.

15 [0023] Fig. 13 1s an illustration of an end view of a distal end of a surgical
dissection tool as it relates to bone tissue cutting a path in the tissue according

to one exemplary aspect of the present disclosure.

Detailed Description

[0024] Reference is now made in detail to exemplary embodiments of the

20 Invention, examples of which are illustrated in the accompanying drawings.
Wherever possible, the same reference numbers are used throughout the
drawings to refer to the same or like parts.

[0025] The present disclosure is directed to a surgical dissection cutter
assembly including a dissection tool driver that drives a surgical dissection tool
25  during surgical procedures. The dissection tool may provide increased cutting
control and cutting precision by reducing the incidence of chatter during cutting.
This may permit a surgeon to make more aggressive dissections without
compromising control and cutting precision. In turn, this may reduce the length
of time required for some surgical procedures, benefitting the patient. In
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addition, reduced chatter may result in smoother cuts, which may increase

healing and reduce recovery times.

[0026] The exemplary dissection tool disclosed herein is a surgical bur
having non-paired flutes. As such, the flutes themselves are not spaced
precisely 180 degrees apart. The offset flutes appear to provide a benefit of
reduced chatter while still permitting relatively aggressive cutting. The
advantage may derive from the offset in timing between the time one flute
engages to cut tissue as another disengages the tissue during a single revolution
of the dissection bur.

[0027] Fig. 1 shows a human patient A undergoing a neurological operation.
As IS common practice, access to the brain or other neurological structures often
requires delicate dissection of bone and other tissues to gain access. By way of
example, a dissection cutter assembly employing a dissection tool driver 10 in
accordance with one aspect of the present invention is shown being utilized to
dissect a portion of patient A's bone and other tissue adjacent to the surgical
access site.

[0028] Fig. 2 illustrates the dissection tool driver 10 for the dissection of bone
or other tissue In greater detail. The dissection tool driver 10 includes a motor
housing 12, coupled to an air supply and hose assembly 14 that supplies
pressurized air to a motor in the motor housing 12 and vents the low pressure
exhaust air away from the surgical site. The dissection tool driver 10 further
includes an attachment housing 16 that connects to a dissection tool 100. The
dissection tool 100 is described in greater detail with reference to Figs. 3-5.

[0029] Fig. 3 shows an isometric view of a distal end portion, Fig. 4 shows a
side view of the dissection tool 100, and Fig. 5 shows an end view of the distal
end portion. Referring to these figures, the dissection tool 100 is, in this
example, a surgical bur that includes a proximal end portion 102 and a distal end
portion 104 connected by an extending shank or shaft 106. The shank 106 has
a longitudinal axis 108 defining a centerline of the proximal end portion 102 and
the distal end portion 104. In one embodiment, the shank 106 includes a
diameter within a range of about 0.030-0.150 inch.
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[0030] The proximal end portion 102 is arranged to engage with and be
driven by a shaft in the motor portion 12, but passes through and is supported by
the attachment housing 16 in Fig. 2. In this example, the proximal end portion
102 includes a first non-circular region 112 when viewed in cross-section, a
second non-circular region 114 when viewed in cross-section, and an
Intermediate region 116. In this example, the first and second non-circular
regions 112, 114 are shown as hex-shaped surfaces and have the same cross-
sectional shape. These regions are configured to engage with a driving portion
of the dissection tool driver 10. The intermediate region 116 has a smaller
cross-sectional area than the first and second non-circular regions 112, 114. |t
may be used to engage with or be engaged by the dissection tool driver 10 to
anchor or otherwise secure the dissection tool 100 in the dissection tool driver
10. In this example, the intermediate region 116 is has a circular cross-section
with a diameter smaller than the smallest cross-sectional width of the first non-
circular region 112.

[0031] The distal end portion 104 includes a cutting head 120 connected to
the shank 106. The transverse cross-section of the cutting head 120 is greater
than the diameter of the shank 106. The cutting head 120 is shown as a surgical
cutting bur with an outer surface 122. In this example, the outer surface 122 is
substantially spherically shaped. In other embodiments, the cutting head 120
may have a cross-section smaller than at least a portion of the shank 106. In
one embodiment, the shank 106 includes a neck with a curved or tapered

surface that extends to the cutting head 120.

[0032] The cutting head 120 is formed with three symmetric cutting flutes
124 formed into the outer surface 122 and evenly spaced about the cutting head
120. Each cutting flute 124 includes a rake surface 126 forming a cutting edge
128 with the outer surface 122, and includes a relief surface 130 adjacent the
rake surface 126. A distal region of the cutting head 120 includes a leading
angled surface shown as a chamfer portion 132 leading to the relief surface 130.
A bevel 134 connects the chamfer portion 132 to the rake surface 126. As can
be seen, the cutting edge 120 forms a smooth arc from the distal-most portion of
the spherical cutting head 120 to the proximal side of the cutting head 120.
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[0033] In this example, the rake surface 126 is a planar surface across its
length. Here, the rake surface 126 is offset from but paraliel to a plane passing
through the longitudinal axis 108. Accordingly, the rake surface 126 lies in a
plane that does not intersect the center-line or longitudinal axis 108 of the

5 dissection tool 100. While shown as being offset after the centerline, in other
embodiments, the rake surface 126 is offset from but parallel to a plane before or
in front of a plane passing through the longitudinal axis to impart a desired rake
angle. In one embodiment the rake surface is disposed so that a plane through
the rake angle intersects the axis for a neutral rake angle. Although shown as

10 planar, in other embodiments, the rake surface 126 surface is angled or formed
by a helix.

[0034] The relief surface 130 forms the opposing side of the flute 124 and,
together with the rake surface 126, forms an angle 6 within a range of about 85-
120 degrees, although additional angles are contemplated. In one embodiment,
15 the angle 6 is within a range of about 95-105 degrees and in another
embodiment, the angle is about 100 degrees. The relief surface extends from
the chamfer portion 132 to a proximal portion of the cutting head 120. Different
embodiments of the dissection tool 100 include angles between the rake surface
126 and the relief surface 130 that are acute, right or obtuse. In some
20 embodiments, the angle 8 is within the range of about 90°and 100°.

[0035] As best seen in Fig. 4, the chamfer portion 132 angles from the relief
surface 130 to a distal end of the cutting head 120. In the example shown, the
chamtfer portion 132 is cut at an angle a measured from a line traverse to the
axis 108 to fall between about 20 and 70 degrees. In one example, the chamfer

25 portion 132 is formed with an angle a between the range of about 35-45
degrees, and in one example, the angle a is about 40 degrees. The angle a is
formed so that the end of the chamfer portion 132 extends past the centerline or
axis 108, as can be seen in Fig. 4. In addition, in the embodiment shown, the
chamfer portion 132 is formed relative to the rake surface 126 to form an angle

30 that substantially corresponds to the angle 8 formed between the relief surface
130 and the rake surface 126.
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[0036] Fig. 5 shows how the bevel 134 intersects with the outer surface 122
of the cutting head 120 to form a leading surface with the outer surface 122 at
the distal most end of the cutting head. The bevel 134 angles the cutting edge
128 so that each flute 124 is independent of and does not intersect the other
flutes, even though they each extend past the centerline or axis 108. In the
embodiment shown, the cutting head 120, albeit spherically shaped, includes a

truncated proximal end that is brazed to the shank 1086.

[0037] Figs. 6-8 show an additional embodiment of a dissection tool,
referenced here by the numeral 200. Some of the sizes, angles, and shapes of
features of the dissection tool 200 are similar to those described above, and will
not be repeated here. The dissection tool 200 includes a shank 206 and a
proximal end similar to the shank and proximal end discussed above with
reference to the dissection tool 100. Therefore, these will not be described
further here.

[0038] The dissection tool 200 includes a cutting head 220 with a spherical
outer surface 222 having three cutting flutes 224a-c formed therein, with each
cutting flute 224a-c having a respective planar rake surface 226a-c that
Intersects the outer surface 222 to form a respective cutting edge 228a-c. A
relief surface 230a-c forms an opposing wall to each respective rake surface
226a-c of each cutting flute 224a-c. As described above, in one embodiment,
the rake surfaces 226 are parallel to, but offset from a plane through the
centerline or axis 208. |n other embodiments, the rake surfaces 226 form planes
that pass through the centerline or axis 208.

[0039] Instead of having identical flutes as disclosed with reference to the
dissection tool 100, the dissection tool 200 includes cutting flutes that vary from
each other. In this example, each cutting flute 224a-c includes a respective
leading angled surface shown as a chamfer or a round 232a-c extending from its
most distal end to the relief surface 230. The chamfers or rounds 232a-c of each
flute 224a-c, however, have different depths or curvatures. This can be
understood with reference to Fig. 6 where each chamfer or round is different
sized.
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(0040} Figs. 7 and 8 each show an illustration of a side view of the cutting
head 220 showing the curvature along the different flutes of the dissection tool
200. Fig. 7 shows the profile of the relief surface 230¢ and the chamfer or round
232c. Fig. 8 shows the profile of the relief surface 230a and the chamfer or
round 232a. As can be seen by comparison, the chamfer or round 232a in Fig. 8
IS substantially larger than the chamfer or round 232c in Fig. 7. As can be seen
In Fig. 8, the leading angled surface comprises both a chamfer and a round. The
round connects the chamfer and the relief surface 230a. Furthermore, the rake
surface 228 continues the full length of the relief surface 230 and the chamfer or
round 232. That is, the dissection tool 200 does not include a bevel surface.
However, since the chamfer or round 232 varies by flute in the exemplary tool
200, the surface area of the rake surface also varies from flute to flute. As can
be seen by comparing Figs. 7 and 8, the area of the rake surface 226a is greater
than the area of the rake surface 226¢. Similarly, the length of the cutting edge
varies from flute to flute, and the cutting edge 228a is greater than that of the
cutting edge 228c. In addition, chamfer or round 232a in the cutting flute 224a
extends past the centerline or axis 208 as shown in Fig. 8, while the cutting
flutes 224b and 224¢ do not extend past the centerline or axis 208.

[0041] Figs. 9-12 show an additional embodiment of a dissection tool,
referenced here by the numeral 300. Some of the sizes, angles, and shapes of
features of the dissection tool 300 are similar to those described above, and will
not be repeated here. The dissection tool 300 includes a shank 306 and a

proximal end similar to the shanks and proximal ends discussed above.

[0042] The dissection tool 300 includes a cutting head 320 with an outer
surface 322 having threé cutting flutes 324 formed therein, with each cutting flute
324 having a respective rake surface 326 that intersects the outer surface 322 to
form a respective cutting edge 328. Here, the cutting flutes 324 are substantially
identically shaped and therefore, are all referred to by the same reference
numeral.

[0043] In this embodiment, the rake surface 326 is helix shaped, with a
leading portion 340 and a trailing portion 342. The helix angle increases the

effective shearing action thus reducing cutting forces and the amount of heat
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generated during the bone cutting process. Chip ejection also may be improved.
During cutting, as the bur rotates about the longitudinal axis 308, the leading
portion 340 is the first portion to engage the bone tissue during a cutting action
and the trailing portion 342 follows the leading partion 340. This may provide
additional stability during cutting to the three-flute bur because resistance from
the pbone tissue is applied through a progressive siding action. This makes the
cutting forces more constant with less chance for chatter. Instead of the whole
cutting edge of a flute engaging the bone at once, the helix makes the leading
portion 340 engage the bone first, and the remainder of the cutting edge
engages bone over a very short period of time. This reduces both vibration and

dampening, resulting in greater levels of stability.

[0044] In this embodiment, the leading portions 340 of the respective rake
surfaces 326 are parallel to, but offset from a front of a plane through the
centerline or axis 308. In other embodiments, the leading portions 340 of the
rake surfaces 326 form planes that pass through the centerline or axis 308 or
that are behind a plane through a centerline or axis 308. As can be seen in Fig.
12, the leading edge extends in front of and past the centerpoint.

[0045] Fig. 12 shows an end view of the dissection tool 300 with a reference
boundary 346 creating a circle that intersects the cutting edges 328 of the
dissection tool 300. Although shown in cross-section as a line, in one example,
the reference boundary 346 is a spherical boundary interesting the cutting edges
328. The cutting edges 328 of the dissection tool 300 intersect with the spherical
reference boundary 346. However, in cross-section, the outer surface 322
gradually tapers inwardly from the reference boundary 346. As can be seen in
Fig. 12, the outer surface 322 includes a tapered portion 348 followed by a
curved portion 350. The tapered portion 348 extends from the cutting edge
rearward along the outer surface 322. The tapered portion 348 is followed by a
curved portion 350 that is formed with a changing radius as an Archimedes spiral
or a cam surface. The cam relief formed as a result of the tapers portion and the
curved portion 350 is labeled with the reference numeral 351. This provides the
greatest clearance permitting the bur to advance into the bone tissue without

excessive interference from the outer surface 322 engaging the newly cut

10
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surface. This can help reduce heating that may occur if the outer surface were
to be engaged with or rubbing on the bone tissue.

[0046] A relief surface 330 forms an opposing wall to each respective rake
surface 326 of each cutting flute 324. In the embodiment of the dissection tool
300, the flutes 324 are all substantially identical, and are similar to the rake
surfaces described above. A reference line 352 identifies a web thickness of the
cutting head 320. The web thickness is the minimum diameter of the solid
portion of the cutting head. When using three flutes as shown in Fig. 12, the
web thickness has a radius equal to about half of the radius to the cutting edges
328. Other embodiments have a web thickness that is either higher and lower.
In one embodiment, the web thickness radius is within a range of about 40% to
80% of the radius to the cutting edges 328.

[0047] Figs. 10-11 each show an illustration of a side view of the cutting
head 320 showing the curvature along the different flutes of the dissection tool
300. Fig. 10 shows the profile of the relief surface 330¢ and the chamfer or
round 332¢. Fig. 11 shows the profile of the rake surface 326 and the cutting
edge 328. As can be seen by comparison, the rake surface 328 forms a helix
that extends from the leading portion 340 to the trailing portion 342.

[0048] Fig. 13 shows the exemplary surgical dissection tool 300 in a cutting
environment. In this view, a bottom view of the cutting tool 300 cuts a path in
bone tissue structure 370, with the bone tissue structure 370 being transparent

In order to display the cutting tool.

[0049] In Fig. 13, the cutting edge 328 of the dissection tool 300 is shown
engaged in and cutting material from the bone structure 370. The cutting edge
328 i1s also just engaging into the bone structure 370. As can be seen, at this
point in time, there are only two cutting edges 328 engaged in the bone structure
370. The third cutting edge 328 moved out of engagement with the bone
structure. Because the flutes are offset and not directly across from each other,
the cutting edge 328 moves out of contact with the bone structure before the
cutting edge 328 engages the bone structure. The time differential between the

time one cutting edge engages tissue and a separate cutting edge disengages

11
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the ftissue during a single revolution of the dissection bur may provide
advantages in decreased chatter. Accordingly, at any single point in time, only

two out of the three cutting edges are in contact with the bone structure.

[0050] Although the exemplary dissection tools are burs with three flutes, the
5 dissection tools may have additional non-paired flutes. For example, one
example of the dissection tool includes five flutes. In use, the odd number of
flutes may result in a reduced level of chatter during bone or cutting. Since
cutting occurs by rotating the dissection tool about its longitudinal axis, the odd
number of flutes offsets the timing of initial cutting edge engagement and cutting
10 edge disengagement. This offset in timing is thought to reduce the incidence of
chatter while still permitting aggressive cutting action. Furthermore, since at
least one of the flutes has a cutting edge that extends past the longitudinal axis
or centerline, the angle that the cutter is held at by the surgeon is not as critical

as it might otherwise be.

15  [0051] It iIs evident that the particular illustrative embodiments disclosed
above may be altered or modified and all such variations are considered within
the scope and spirit of the present invention.

12
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What is claimed is:

1. A surgical dissection tool for cutting bone and other tissue, comprising:

a shank: and

a cutting head connected to the shank and having a central longitudinal axis
and a spherically shaped outer surface, the outer surface having only three flutes
formed therein, wherein the spherically shaped outer surface between adjacent flutes
of the three flutes forms an angle within a range of about 45-55 degrees, each flute of
the three flutes comprising:

a planar rake surface intersecting with the outer surface to form a cutting
edge, the cutting edge of the three flutes being disposed to define a
substantially spherically shaped reference boundary, wherein the planar rake
surface is parallel to and offset from a reference plane through the longitudinal
axis;

a planar relief surface opposite the rake surface and intersecting with
the outer surface, the planar relief surface extending to a proximal portion of the
cutting head, the planar rake surface and the planar relief surface forming a first
obtuse angle within a range of about 95 and 105 degrees; and

a leading angled surface extending from the planar relief surface to a
distal end portion of the outer surface, the leading angled surface and the planar
relief surface forming a second angle at substantially the same angle as the first
obtuse angle, wherein the leading angled surface of at least one of the three
flutes includes a distal-most end extending past the longitudinal axis.

2. The surgical dissection tool of claim 1, wherein each of the three flutes

IS substantially identical.

3. The surgical dissection tool of claim 1, wherein the leading angled

surface of each of the three flutes varies from one another.

4 A surgical dissection tool for cutting bone and other tissue, comprising:
“a shank;

13
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a cutting head connected to the shank, the cutting head and shank having a
central longitudinal axis and having an outer surface with an odd number of flutes
formed therein, each flute comprising:

a planar rake surface intersecting with the outer surface to form a cutting
edge;

a planar relief surface opposite the rake surface, the planar rake surface
and the planar relief surface forming an obtuse angle; and

a leading angled surface extending from the planar relief surface to a
distal end portion of the outer surface,

wherein the leading angled surface of at least one of the flutes includes a distal-

most end extending past the longitudinal axis.

5. The surgical dissection tool of claim 4, wherein the odd number of flutes

consists of three flutes.

6. The surgical dissection tool of claim 4, wherein the first and second
angles are obtuse angles, and wherein the relief surface extends to a proximal end of

the cutting head.

7. The surgical dissection tool of claim 4, wherein the leading angled

surface comprises one of a chamfer and a round.

8. The surgical dissection tool of claim 4, wherein each flute further
comprises a bevel between the leading angled surface and the rake surface, the bevel
disposed between the leading angled surface and the distal end portion of the outer

surface.

9. The surgical dissection tool of claim 4, wherein a length of the cutting

edge of each of the flutes differs among the flutes.

10. The surgical dissection tool of claim 4, wherein the planar rake surface

Is a planar portion and the rake surface comprises a helix.

14
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