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(57) ABSTRACT 
A cutting accessory (20) for use with powered Surgical tools. 
The cutting accessory has a hub (28) for coupling the 
accessory to the output shaft of a handpiece. A drive shaft 
(26) formed of stainless steel or other relatively rigid mate 
rial extends forward from the hub. Ahead (30) formed from 
nickel titanium alloy or other metal that is more flexible than 
the material forming the drive shaft is attached to the distal 
end of the drive shaft. The head is shaped to form the cutting 
edges of the cutting accessory. In Some versions of the 
invention, intermediate sections (60) of the drive shaft are 
formed from the flexible metal or metal alloy. 
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SURGICAL CUTTING ACCESSORY WITH NICKEL 
TITANUMALLOY CUTTING HEAD 

FIELD OF THE INVENTION 

0001. This invention relates generally to a surgical cut 
ting accessory that is used to cut tissue and, more particu 
larly, to a Surgical cutting accessory with a nickel titanium 
alloy cutting head. 

BACKGROUND OF THE INVENTION 

0002 One component that is an integral part of many 
Surgical tool Systems is the cutting accessory. This cutting 
accessory is a device that is typically attached to Some Sort 
of driving unit. Often, but not always, the driving unit is 
Some type of handpiece that contains an electrically or 
pneumatically driven motor. The cutting accessory is an 
elongated member that extends from the handpiece. The 
distal end of the cutting accessory, the end furthest from the 
Surgeon, is shaped to define a cutting head. In order to 
remove tissue, the Surgeon actuates the handpiece and 
applies the cutting head of the accessory to the tissue to be 
removed. If the tissue being cut is bone, the cutting head is 
used to form a bore in the bone or to otherwise shape the 
bone. 

0003. Often cutting accessories are fabricated from stain 
leSS Steel. Advantages of making an accessory out of this 
material are that it is relatively economical to provide, the 
Steel can be shaped to define the Sharp cutting Surfaces of the 
head, and it can also withstand the rigors of post manufac 
ture Sterilization without physical degradation. 
0004 Nevertheless, there are some disadvantages asso 
ciated with providing cutting accessories with cutting heads 
formed from Steel. Specifically, Steel is relatively rigid. 
Consequently, when a cutting accessory with a steel head is 
pressed against bone, the Surgeon may have to precisely hold 
the accessory against the bone So that it does not bend 
Significantly relative to the longitudinal axis of the bore 
being formed. If there is Significant deviation from this axis, 
the cutting head may not be able to withstand the StreSS. 

SUMMARY OF THE INVENTION 

0005. This invention relates to a new and useful Surgical 
cutting accessory. In one version of the cutting accessory of 
this invention, the accessory is provided with a shaft formed 
from Stainless Steel and a head formed from a metal that has 
more flexibility than the stainless steel. In some preferred 
versions of this invention, the material from which the head 
is formed is a nickel titanium alloy. This head may be a drill 
tip, a bur head or open ended tubular member that forms part 
of a tissue cutter. In alternative versions of this invention, the 
whole of the cutting accessory, its shaft and head, are formed 
from material that has a greater degree of flexibility than 
Stainless Steel. 

0006. In still other alternative versions of the invention, 
a cutting accessory may have a shaft that comprises one or 
more Sections of rigid material like StainleSS Steel and one or 
more Sections of a more flexible metal or metal alloy Such 
as the nickel titanium alloy. In Some embodiments of these 
versions of the invention, the shaft is formed substantially of 
steel, has a distal end neck formed of the more flexible metal 
or metal alloy and a cutting head formed of Steel. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

0007. The invention is pointed out with particularity in 
the claims. The above, and further features and advantages 
of the invention, are understood by reference to the drawings 
in which: 

0008 FIG. 1 is a plan and partially cutaway view of a 
Surgical cutting accessory of this invention; 
0009 FIG. 2A is an exploded view of a cutting acces 
Sory; 

0010 FIG.2B is a plan and partially cutaway view of the 
outer tube of the cutting accessory; 
0011 FIG.3 is a plan view of the drive shaft and head of 
the cutting accessory; 

0012 FIG. 4 is a cross-sectional view of the drive shaft; 
0013) 
tube; 
0014 FIG. 6 is a side and partial cross-sectional view of 
an alternative drive shaft of this invention; 
0.015 FIG. 7 is a side view depicting how the drive shaft 
of FIG. 6 is seated in an outer tube, the outer tube being 
shown in cross-section; and 
0016 FIG. 8 is a partially cutaway view of the distal end 
of Still another alternative cutting accessory of this inven 
tion. 

FIG. 5 is plan view of the cutting head of the inner 

DETAILED DESCRIPTION 

0017 FIGS. 1, 2A and 2B illustrate one Surgical cutting 
accessory 20 of this invention. The particular accessory is a 
Subchondral drill used to cut holes in bone that is Surrounded 
by Soft tissue. This particular type of drill is designed for use 
in an endoscopic Surgical procedure in which its elongated 
body is inserted into a portal formed in the body of the 
patient. It should be understood that other cutting accesso 
ries are designed to perform other types of Surgical proce 
dures, including non-endoscopic, open cut procedures. 
0018. The depicted cutting accessory 20 has an outer tube 
22 that, in this version of the cutting accessory, is Sometimes 
referred to as a retractable housing. The proximal end of the 
outer tube 22, the end opposite the distal end, is coupled to 
an outer hub assembly 24. The outer hub assembly 24 is used 
to releasably hold the cutting accessory 20 to the handpiece 
with which it is used, (handpiece not illustrated). One such 
handpiece is Sold by the Applicants' ASSignee under the 
trademark TPS 12K Shaver. Located within, and extending 
axially through outer tube 22 and outer hub assembly 24, is 
a tubular drive shaft 26. An inner hub 28 is attached to the 
proximal end of the drive shaft that extends out of the outer 
hub assembly 24. The inner hub assembly is shaped to 
releasably engage with a motor coupling that is connected to 
the motor drive shaft that is part of the handpiece with which 
the cutting accessory 20 is used. This inner hub 28 is coupled 
to the handpiece So as to transfer the rotational movement of 
the handpiece drive shaft to the accessory drive shaft 26. It 
should, of course, be recognized that this rotational move 
ment may not, at all times, be unidirectional. Some cutting 
accessories, in Some or all Surgical procedures, are driven in 
an oscillatory movement pattern by the complementary 
handpiece in order to perform the desired Surgical proce 
dure. 
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0019. A head 30 is attached to the distal end of the drive 
shaft 26. Head 30 is the portion of the cutting accessory 20 
that performs the tissue removal function. 
0020. In the depicted version of the invention, the outer 
hub assembly 24 is provided with a head piece 34 that is the 
most proximal portion of the outer hub assembly. The 
proximal end of head piece 34 is formed with surfaces 36 
against which coupling members integral with the handpiece 
bear. It should be understood that the actual Surface geom 
etries of the inner hub 28 and the head piece 34 are a 
function of the coupling assembly integral with the hand 
piece with which the cutting accessory 20 is used. Exem 
plary Surface geometries for these components are described 
and illustrated in the Applicants’ Assignee's U.S. Pat. Nos. 
5,192,292, SURGICAL APPARATUS USEABLE FOR 
ARTHROSCOPIC SURGERY, issued 9 Mar. 1993; 5,690, 
660, ARTHROSCOPIC CUTTER HAVING CURVED 
ROTATABLE DRIVE, issued 25 Nov. 1997; and 6,007,556, 
SURGICALIRRIGATION PUMP AND TOOL SYSTEM, 
issued 28 Dec. 1999, each of which is incorporated herein by 
reference. Again, it should be understood that these Surface 
geometries are only exemplary and not limiting; the actual 
shape of the outer hub assembly 24 and inner hub 28 will be 
a function of the handpiece with which the cutting accessory 
20 is used. 

0021. The proximal end of the outer tube 22 is slidably 
disposed within the headpiece 34. More particularly, as Seen 
by FIG. 2, a collar 35 is fitted around the outer tube so as 
to extend forward from a position located forward of the 
proximal end of the tube. Collar 35 is the actual component 
that slidably abuts the inner wall of head piece 34. Collar 35 
is further formed to define an annular lip 38 around its distal 
end. 

0022. The portion of the collar 35 that extends forward 
from the distal end of head piece 34 is encased within a 
cylindrical shell 40 also part of the outer hub assembly. Shell 
40 is Secured to head piece 34. A coil Spring 42 is disposed 
in shell 40 and extends around collar 35. One end of spring 
42 bears against the ring-shaped, distally directed face of the 
head piece 34. The opposed end of Spring 42 seats against 
collar lip 38. Spring 42 thus places a force on the collar 35 
and Outer tube 22 So as to push these components outwardly, 
away from head piece 34. 
0023 Inner hub 28, as discussed above, is shaped to 
engage with the drive integral with the handpiece with 
which the cutting accessory 20 is used. The inner hub is also 
shaped to have a port 37 that is in communication with the 
center bore that extends axially through the drive shaft 26. 
Typically, the handpiece with which the cutting accessory 20 
is used has a bore that extends from the opening in which the 
accessory hubs 24 and 28 are Seated. A Suction is drawn 
through this bore from a pump external to the handpiece So 
as to draw a suction through the drive shaft 26. 
0024. In the depicted version of the invention, drive shaft 
26, as seen in FIGS. 3 and 4, is formed so as to have a 
constant diameter main Section 47 that comprises approxi 
mately 60 to 90% the total length of the shaft. In more 
preferred versions, main section 47 comprises between 70 to 
80% of the overall length of the shaft. After the constant 
diameter main section 47, the drive shaft has an inwardly 
tapered section 48. An opening 50 is formed in tapered 
section 48. Opening 50 is the port in the cutting accessory 
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through which fluid and debris at the Surgical site are drawn 
into the drive shaft 26. Drive shaft 26 is further formed so 
as to have a constant diameter neck 52 that extends forward 
from the distal end of tapered section 26. In preferred 
versions of the invention, drive shaft 26 is manufactured 
from stainless steel. One type of stainless steel from which 
the drive shaft may be manufactured is 300 Series stainless 
steel. In Some versions of the invention, 304 Series stainless 
Steel has proven to be a Suitable material for forming the 
drive shaft 26. 

0025 The drive shaft may be shaped to form the tapered 
Section 48 and neck 52 by a Swaging process. In Some 
versions of the invention, the drive shaft 26 main section 47 
has an outer diameter of 0.250 to 0.080 inches and a wall 
thickness of 0.030 to 0.005 inches. For example, some 
versions of the invention are further formed so that the drive 
shaft main section has an outer diameter of between 0.10 and 
0.15 inches and a wall thickness of between 0.010 and 0.015 
inches. It should also be understood that the metal or metal 
alloy from which the drive shaft is formed is relatively 
inflexible, for example, a metal or metal alloy that, when 
exposed to 1% or more Strain, experiences plastic deforma 
tion. 

0026 Head 30 is seated in the open end of drive shaft 
neck 52. The head is formed from a material that has a 
greater degree of flexibility than the material forming the 
drive shaft. For example in some preferred versions of the 
invention, the head is formed from nickel titanium alloy. An 
alloy suitable for forming head 30 may be composed of the 
following materials by weight percent: nickel 54.5 to 57.0%; 
oxygen (max) 0.05%; carbon (max) 0.07%; and the remain 
der titanium. Often, this particular type of alloy is referred 
to as Nitinol. More generally, the metal or metal alloy from 
which the head is formed is of sufficient flexibility that even 
when it is exposed to at least 3% strain it will recover its 
initial shape. More preferred metals and metal alloys from 
which the head is formed are of sufficient flexibility that, 
when exposed to at least 5% strain, the head will recover its 
initial shape. 
0027) Head 30 as seen in FIG. 5 is shaped to have a 
generally cylindrical shape. The head is further shaped to 
have opposed flats 54 that extend rearwardly from the 
proximally facing face of the head. The distal end 56 of the 
head, the tip of the head, is formed in the shape of a 
four-sided pyramid that meets at a point. Flats 58 extend 
from two of the opposed diametrically opposed sides of the 
pyramid a short distance proximally along the length of the 
head. The edges along which the sides of the pyramid 56 
meet are the cutting edges of the head 30. 
0028. After the drive shaft 26 is formed, head 30 is seated 
in the open ended neck 52. The material forming neck 52 is 
pressed against the proximal end of the head to compression 
Secure the head in place. The neck is pressed against flats 54 
So as to prevent the head from rotating relative to the drive 
shaft 26. 

0029. The drive shaft-and-head subassembly is fitted in 
the outer hub-outer housing Subassembly as seen in FIG. 
2B. In many versions of the invention, outer tube 22 and 
drive shaft 26 are dimensioned So that, absent any external 
force, the distal end of the outer tube just covers the distal 
end of the cutting head. 
0030 The described cutting accessory 20 is employed to 
bore a hole in hard tissue, bone. The accessory is used by 
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pressing its distal end against the bone at the location at 
which the bore is to be formed. The handpiece to which the 
accessory is attached is actuated to cause the rotation of 
drive shaft 26 and head 30. The head 30 thus drills out the 
bone to form the desired hole. In this particular cutting 
accessory, the outer tube is disposed against the Surface of 
the bone being cut. The Outer tube 22 thus Serves as a guard 
to prevent Soft tissue from wrapping around the head 30 as 
the head is pressed into the bone. Owing to the telescoping 
relationship between the outer tube 22 and the outer hub 
assembly 24, the outer tube remains in a Static position over 
the hole formed in the bone as the head 30 is pressed into the 
bone. 

0.031) An advantage of the cutting accessory 20 of this 
invention is that the cutting accessory has a degree of 
flexibility at the location where it is needed, its distal end, its 
head end, and is otherwise relatively rigid. Thus, during 
surgery, when the head 30 is used to bore into bone, if the 
accessory 20 is angled So as to be offset from the longitu 
dinal axis of the bone bore, since the head 30 is formed from 
a relatively flexible metal alloy, it will bend while in the 
bore. Since the head 30 bends, there is a significantly 
reduced likelihood that it or the drive shaft 26 will fail. 

0.032 Still another advantage of this invention is that, if 
the cutting accessory 20 is Subjected to Side loading or 
bending when pressed against bone, the majority of the 
bending occurs in the head. Consequently, there is little, if 
any, bending of the shaft main section 47. This reduction in 
drive Shaft bending reduces both the degree and frequency 
with which the bending of the drive shaft 26 is bent against 
the adjacent inner wall of the outer tube 22. The minimiza 
tion of the drive shaft-against-Outer tube contact reduces the 
instance in which Such contact inhibits the rotation of the 
drive shaft 26. 

0033. Thus, the cutting accessory 20 of this invention is 
designed to fleX at its distal end So as to not malfunction if 
angled while being used and to otherwise remain rigid So 
that the flexing does not adversely affect its use. 
0034 Still another advantage of the cutting accessory is 
that only a relatively Small portion of the accessory is 
formed from the relatively expensive nickel titanium alloy. 
Thus, the cutting accessory of this invention is not appre 
ciably more expensive than other cutting accessories. 
0035) It should be realized that the foregoing description 
is directed to one particular cutting accessory of this inven 
tion. Other versions of this invention may have features that 
are different from the described cutting accessory. For 
example, in Some versions of the invention, the head may 
not be simply formed to function as a bore-forming drill. In 
Some versions of the invention, the head may be formed to 
have a stem with a first diameter. This is the portion of the 
head that is secured to the drive shaft 26. Extending distally 
from the stem, the head 30 is formed to have a head member 
that has a Second diameter that is greater than that of the 
stem. This head member has either a spherical or barrel 
shape. The head member is formed to have a number of 
different cutting edges and thus functions as a bur. These 
burS are designed to Selectively remove tissue against which 
they are pressed. 

0036) Also, there is no requirement that all versions of the 
invention be constructed as drills or burs. In Some versions 
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of the invention, the head may be shaped to form part of a 
cutter. That is, the head is in the form of a tube that is closed 
at its distal end that, proximally to the closed distal end, has 
a window that is defined by Sharp edges of the material 
forming the head. The outer tubes of the cutting accessories 
of these versions of the invention are formed with similar 
closed distal ends and adjacent windows. The edges of the 
rotating cutting head cooperate with Similarly Sharp edges of 
the Static outer tube to function as Scissors that Separate the 
tissue against which the distal end of the cutting accessory 
is pressed. The Separated tissue is drawn by Suction away 
from the Surgical site through the window formed in the 
rotating cutting head and the hollow center Space within the 
complementary drive shaft. In these, as well as other Ver 
Sions of the invention, it should be understood that the drive 
shaft of the cutting accessory may have constant outer 
diameter along the whole of its length. 
0037 For example, while the described cutting accessory 
20 is designed as a single use disposable cutting accessory, 
other cutting accessories may be designed to withstand the 
rigors of Sterilization So that they can be used in multiple 
Surgical procedures. 
0038. While one particular head 30 has been illustrated 
and described, other versions of the cutting accessory of this 
invention may have heads with different geometries. For 
example, other heads may not have the described pyramidal 
shaped distal end. The ends of these heads could be rounded. 
Similarly, grooves may be formed in the heads to provide 
pathways for the material removed by the cutting edges of 
the heads to travel out of the bore being formed. Also, it 
should be recognized that the number of cutting edges with 
which the head is provided might vary from what has been 
described. Furthermore, there is no requirement that, in all 
versions of the invention the cutting edges have a linear 
shape. In Still other versions of the invention, these cutting 
edges may have curved, spiral or helical shapes. 
0039. In still other versions of the invention, the material 
of increased flexibility is not located at the head. FIGS. 6 
and 7 illustrate one Such version of this invention. Here, the 
drive shaft 26a has a main section 47a formed of stainless 
steel. A tubular member 60 formed from the more flexible 
Nitinol is secured to the distal end of main section 47a. In 
order to facilitate the mating of these two components, the 
distal end of the main Section 47a has a Small forward facing 
lip 62 that seats in a circumferential groove 64 formed 
around the proximal facing face of member 60 adjacent the 
inner wall of the shoulder section. The components 47a and 
60 are then joined together. 
0040. A shoulder section 66 formed from stainless steel 
extends forward from tubular member 60. Shoulder section 
66 is shaped to define tapered section 48a and neck 52a. A 
head 30a formed of stainless steel extends forward from 
neck 52a. A lip-in-groove assembly Similar to that used to 
secure member 60 to main section 47a is employed to mate 
member 60 with shoulder section 66. 

0041. In this version of the invention, the drive shaft 26a 
is encased within outer tube 22a. Outer tube 22a is formed 
so that the portion of the tube 22a that subtends relatively 
flexible tubular member 60 has an inner wall 68 with a 
diameter greater than that of the diameter of the inner wall 
that Surrounds the rest of drive shaft 26a. 

0042. If the above described version of the invention is 
subjected to side loading, then member 60 will be the 
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primary member that flexes. Since there is a relatively wide 
interstitial gap between the outer surface of member 60 and 
the adjacent outer tube inner wall 68, the likelihood of 
contact between these two Surfaces is relatively minimal. 
Thus, this version of the invention is constructed So that a 
relatively rigid, efficient cutting Surface can be pressed 
against the tissue. The drive shaft 26a will flex if there is 
Significant Side loading So as to avoid failure of this com 
ponent or the actual cutting head, and in the event there is 
flexing of the drive shaft, there will be minimal contact 
between the drive shaft and the outer tube 22a that can 
inhibit rotation of the drive shaft. 

0043. It should, of course, be realized that in other 
versions of the invention, the member formed of the more 
flexible metal or metal alloy might not always form the most 
distal end portion of the drive shaft. In still other versions of 
the invention, this flexible member may form the portion of 
the drive shaft that extends from the inner hub. Alternatively, 
this flexible member may be located at or near the center of 
the drive shaft. Also, Some versions of the invention may 
have two or more flexible members that form different 
portions of the drive shaft. 
0044) In one or more of the above-described versions of 
the invention, the individual sections of the drive shaft 
formed out of the rigid metal or metal alloy may not be 
physically Separate units. In these versions of the invention, 
one or more Small Spaced apart WebS may extend from the 
individual Sections of the rigid material. These webs are 
shaped So as to inscribe a circle that has an outer diameter 
less than the outer diameter of the drive shaft with which 
they are integral. Once this portion of the drive shaft is 
formed, bands of the flexible metal or metal alloy are 
wrapped over each set of webs. These bands thus seal the 
inside of the drive shaft and provide further means for 
transferring the torque developed by the drive shaft to its 
distal end Sections. Alternatively, instead of employing webs 
integral with the workpiece from which the drive shaft rigid 
Sections are formed to interconnect these Sections, wire or 
braid may perform this function. Again, in these versions of 
the invention, the bands of flexible metal both seal the drive 
shaft and further transfer the rotational movement of the 
proximal end of the shaft to the distal end. 
0.045. In order to perform the above-described torque 
transfer function, the rigid and flexible Sections of the 
material forming the drive shaft may be formed with inter 
locking teeth. 
0046) An alternative cutting accessory of this invention 
may be a bent angle accessory 70 the distal end of which is 
depicted in FIG. 8. Cutting accessory 70 has a tubular 
housing 72 that, either during manufacture or post manu 
facture is bent at a particular angle. Internal to the housing 
72 is a drive shaft 74. Drive shaft 74 has a tubular proximal 
section 76 formed of the relatively inflexible metal or metal 
alloy. Aband or sleeve 78 formed of the more flexible metal 
or metal alloy is joined to the distal end of section 76. Sleeve 
78 is located in the portion of housing 72 that is angled. A 
drive shaft distal end section 80 is joined to the distal end of 
sleeve 78. A cutting head, a spherical shaped bur 82 being 
illustrated by way of example, is attached to the distal end 
of drive shaft distal end section 80. 

0047 Cutting accessory 70 is thus constructed so that 
sleeve 78, while flexible, is able to transmit torque between 
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the drive shaft sections 76 and 80 and define a portion of the 
conduit through which Suction fluid is drawn towards the 
proximal end of the cutting accessory. (Proximal end of 
cutting accessory 70 not shown.) Instill other versions of the 
invention, plural sleeves 78 can be employed to function as 
the flexible torque-transmitting, conduit-defining members 
desirable in a bent angled cutting accessory. 
0048 Also, in some versions of the invention, it may be 
desirable to make this flexible section Solid. In these ver 
Sions of the invention, the flexible section is most often 
located immediately proximal to the actual cutting head. 
Immediately proximal to this flexible section, the drive shaft 
is formed with an opening through which fluid and debris are 
drawn from the Surgical site. 
0049 Similarly, while the drive shaft of the disclosed 
version of the invention is formed with a window and is 
hollow So as to allow a Suction to be drawn therethrough, 
there is no requirement that all versions of the invention be 
So configured. Furthermore, while it is anticipated that in 
most versions of the invention, the head will be solid along 
its length, this need not be a requirement for all versions of 
the invention. In Some versions of the invention the head 
may be formed with one or more bores. These bores 
communicate with the center hollow space of the drive shaft 
to facilitate the drawing of a Suction flow through the head. 
0050 Also, there is clearly no requirement that all ver 
Sions of the cutting accessory of this invention have the 
described outer tube. Just as there is no requirement that the 
cutting accessory have an outer tube, there is no requirement 
that, all versions of the invention that are provided with an 
outer tube have the described mechanism for telescopically 
retracting the outer tube as the drive Shaft and head are 
pressed into tissue. 
0051. It should further be understood that the metals 
and/or metal alloys from which the drive shaft 26 or 26a the 
head 30 or 30a and member 60 of this invention are formed 
may be different from what has been described. Also, the 
components of this cutting accessory may be formed from 
different combinations of material than has been described. 
For example, it may be desirable to form a cutting accessory 
with the flexible member 60, the distal end of the drive shaft 
with steel, and a head formed from Nitinol or other metal or 
metal allow that has a greater flexibility than the Steel. 
0052 Moreover, when the flexible metal/metal alloy is 
used to form a portion of the drive shaft, means different 
from what has been described may be used to Secure 
together the sleeves of different material that collectively 
form the drive shaft. For example, these components may be 
provided with complementary beveled proximally and dis 
tally directed Surfaces that facilitate their mating. Alterna 
tively, these components may be provided with complemen 
tary proximally and distally directed teeth that engage each 
other. 

0053 Thus, it is the object of the appended claims to 
cover all Such variations and modifications that come within 
the true Spirit and Scope of this invention. 

1. A Surgical cutting accessory, Said cutting accessory 
comprising: 

a drive shaft having opposed proximal and distal ends, 
said drive shaft being formed from a metal or metal 
alloy that has a first degree of flexibility; 
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a first hub integral with the proximal end of said drive 
shaft, Said first hub being shaped to couple Said drive 
shaft to a motor; and 

a head attached to the distal end of said drive shaft to 
rotate in unison with Said drive shaft, Said head having 
a tip that is shaped to have at least one cutting edge, 
Said head being formed from a metal or metal alloy that 
has a Second degree of flexibility, the Second degree of 
flexibility being greater than the first degree of flex 
ibility. 

2. The Surgical cutting accessory of claim 1, wherein: 

Said drive shaft has a tubular shape So as to have a hollow 
Space and is formed with a window adjacent the distal 
end of said drive shaft; and 

Said first hub is shaped to have an opening that is in 
communication with the hollow Space within Said drive 
shaft. 

3. The Surgical cutting accessory of claim 1, wherein Said 
head is formed to have a Solid Stem that is Secured to Said 
drive shaft. 

4. The Surgical cutting accessory of claim 1, wherein Said 
head is formed So that the portion of Said head that extends 
from Said drive Shaft to Said head has a constant diameter 
and Said tip has a diameter less than the diameter of the 
constant diameter portion. 

5. The Surgical cutting accessory of claim 1, further 
including: 

an outer tube disposed over Said drive shaft, Said outer 
tube having opposed distal and proximal ends, and 

a Second hub attached to the proximal end of Said outer 
tube. 

6. The Surgical cutting accessory of claim 1, wherein: 

said drive shaft is formed from a metal or metal alloy that, 
if exposed to 1% or more Strain, experiences plastic 
deformation; and 

Said head is formed from a metal or metal alloy that, when 
exposed to at least 3% strain, will retain the initial 
shape of Said head. 

7. The Surgical cutting accessory of claim 1, wherein: 

said drive shaft is formed from a metal or metal alloy that, 
if exposed to 1% or more Strain, experiences plastic 
deformation; and 

Said head is formed from a metal or metal alloy that, when 
exposed to at least 5% strain, will retain the initial 
shape of Said head. 

8. The Surgical cutting accessory of claim 1, wherein Said 
head is formed from a nickel titanium alloy. 

9. A cutting accessory, Said cutting accessory comprising: 

a first hub shaped to engage a motor; 

an accessory drive Shaft that is attached to Said first hub 
to rotate in unison with said first hub, said drive shaft 
extending forward from Said first Shaft and having a 
distal end that is spaced from Said first hub, wherein 
Said drive Shaft is formed from Steel, the Steel having a 
first degree of flexibility; and 
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a head, Said head having a stem that is attached to and 
extends from the distal end of Said drive shaft and 
Secured to Said drive Shaft to rotate in unison with Said 
drive shaft and a tip located forward of said drive shaft, 
Said tip formed with at least one cutting edge, wherein 
Said head is formed from a metal or metal alloy that has 
a Second degree of flexibility, the Second degree of 
flexibility being greater than the first degree of flex 
ibility. 

10. The Surgical cutting accessory of claim 9, wherein: 
said drive shaft has a hollow tubular shape and is formed 

with a window adjacent the distal end of said drive 
shaft; 

Said first hub is shaped to have an opening that is in 
communication with the hollow Space within Said drive 
shaft, and 

Said Stem of Said head is Secured to Said drive shaft at a 
location distal from where the window is formed in said 
drive shaft. 

11. The Surgical cutting accessory of claim 9, wherein Said 
head is formed So that Said Stem has a constant diameter and 
Said tip has a diameter less than the diameter of Said stem. 

12. The Surgical cutting accessory of claim 9, wherein: 
said drive shaft is a tubular shaft with a hollow center 

Space and is shaped to have a main Section with a first 
constant diameter that extends distally from Said first 
hub, a tapered Section with decreasing diameter located 
at a distal end of Said main Section, a window formed 
at least partially in Said tapered Section, and a neck that 
extends forward from Said tapered Section; 

Said first hub is formed with an opening that is in 
communication with the hollow Space of Said drive 
shaft, and 

Said stem of Said head is fitted in Said neck of Said drive 
shaft. 

13. The Surgical cutting accessory of claim 9, wherein: 
the steel from which said drive shaft is formed from a 

metal or metal alloy that, if exposed to 1% or more 
Strain, experiences plastic deformation; and 

Said head is formed from a metal or metal alloy that, when 
exposed to at least 3% strain, will retain the initial 
shape of Said head. 

14. The Surgical cutting accessory of claim 9, wherein 
Said head is formed from a nickel titanium alloy. 

15. A cutting accessory, Said accessory comprising: 

a first hub, said first hub shaped to interlock with the 
output coupling of a motor to rotate in unison with the 
output coupling, Said first hub shaped to have an 
opening, 

a drive shaft formed of steel and having a hollow tubular 
shape that is Secured to Said first hub to rotate in unison 
with said first hub, said drive shaft shaped to have a 
main Section with a first constant diameter, a tapered 
Section at a distal end of Said main Section of decreasing 
diameter, a neck at the distal end of Said tapered Section 
that has a Second diameter less than the first diameter 
wherein Said drive shaft has a center Space that is in 
communication with the opening of Said hub and is 
further formed to have a window that is at least partially 
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located in Said tapered Section wherein, the Steel form 
ing Said drive shaft has a first degree of flexibility; and 

a cutting head formed from a metal or metal alloy, Said 
cutting head having: a stem that is Secured in Said neck 
of Said drive shaft So that Said cutting head rotates in 
unison with Said drive shaft, and a tip located at the 
distal end of Said cutting head, Said tip shaped to form 
at least one cutting edge wherein, the metal or metal 
alloy from which said cutting head is formed has a 
Second degree of flexibility, the Second degree of 
flexibility being greater than the first degree of flex 
ibility. 

16. The cutting accessory of claim 15, wherein the portion 
of Said stem of Said cutting head that extends from Said drive 
shaft to Said tip has a diameter and Said tip has an outer 
diameter less than the diameter of the constant diameter 
portion of said drive shaft. 

17. The cutting accessory of claim 15, wherein the portion 
of Said stem of Said cutting head that extends from Said drive 
shaft to Said tip has a constant diameter. 
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18. The cutting accessory of claim 15, further including: 
an outer tube disposed over Said drive shaft, Said outer 

tube having opposed distal and proximal ends, and 
a Second hub attached to the proximal end of Said outer 

tube. 
19. The cutting accessory of claim 18, wherein said outer 

tube is attached to Said Second hub So that Said outer tube is 
able to move longitudinally relative to Said Second hub. 

20. The Surgical cutting accessory of claim 15, wherein: 
the steel from which said drive shaft is formed from a 

metal or metal alloy that, if exposed to 1% or more 
Strain, experiences plastic deformation; and 

Said head is formed from a metal or metal alloy that, when 
exposed to at least 3% strain, will retain the initial 
shape of Said head. 

21-29. (canceled) 


