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A surgical tool system with a handpiece that has an internal power generating unit used to actuate an accessory attached to the
handpiece. Power to actuate the handpiece comes from a control console. Internal to the accessory there is an identification chip
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that describes the operating and/or physical characteristics of the accessory. Complementary colls in the handpiece and accessory

facllitate the reading by Inductive coupling of the data in the accessory. The data in the accessory are inductively read by the control
console through the handpiece. Based on the read data, the control console actuates the handpiece in an appropriate manner for
the attached accessory. The accessory data and data inductively read from an implant the accessory Is used to set are supplied to
a surgical navigation unit. The surgical navigation unit, based on these data, tracks and indicates the position of the implant as it

fitted In the patient.
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(87) Abstract: A surgical tool system with a handpiece that has an internal power generating unit used to actuate an accessory
attached to the handpiece. Power to actuate the handpiece comes from a control console. Internal to the accessory there is an iden-
tification chip that describes the operating and/or physical characteristics of the accessory. Complementary coils in the handpiece
and accessory facilitate the reading by inductive coupling of the data in the accessory. The data in the accessory are inductively read
by the control console through the handpiece. Based on the read data, the control console actuates the handpiece in an appropriate
o manner for the attached accessory. The accessory data and data inductively read from an implant the accessory is used to set are
supplied to a surgical navigation unit. The surgical navigation unit, based on these data, tracks and indicates the position of the
implant as it fitted in the patient.
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SURGICAL CUTTING ACCESSORY WITH INTERNAL MEMORY
BACKGROUND OF THE INVENTION

(00021 The Applicant’s Assignee’s U.S. Patent No.
6,017,354, entitled INTEGRATED SYSTEM FOR POWERED
SURGICAL TOOLS, issued 25 January 2000, describes a
surgical tool system with a handpiece that 1s removably
attached to a control console. Internal to the handpiece
is a memory, a NOVRAM. The NOVRAM contains data that
describes the operating characteristics of the handpiece.
For example, if the handpiece includes a motor, 1its
NOVRAM includes data indicating the maximum speed at
which the motor should run and, for given speeds, the
maximum torque the motor is allowed to develop. Each
time a new handpiece is attached to the control console,
the data in the handpiece NOVRAM 1s read by a
complementary processor in the control console. The
control console, based on the handpiece NOVRAM data, then
supplies the appropriate energization signal to the
handpiece motor.

[0003] An advantage of the foregoing system 1s that 1t
allows a single control console to be used to supply the

energization signals that are applied to the handpiece
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that have different power consuming units, such as
motors. Thus, a single control console can be used to
operate a first handpiece with a motor that rotates at
speeds under 3,000 RPM and requires 350 Watts or more of
power, a second handpiece that has a motor that operates
at speeds over 70,000 RPM and that requires approximately
150 Watts of power and a third handpiece that operates at
speeds between 10,000 to 40,000 RPM and that requlires
only 40 Watts of power.

[0004] In most surgical systems, the handpiece is not
the actual component that is applied to the surgical site
in order to accomplish a surgical task. These components
are, what are referred to as cutting accessories.
Typically, a single handpiece is used to actﬁate a number
of different types of cutting accessories. For example,
a2 handpiece designed to perform some forms of ear, nose
and throat surgery is designed to actuate both burrs and
cutters. Burrs are cutting accessories designed to
selectively shape and remove hard Cissue, bone. Cutters
are cutting accessories that are employed to selectively

shape and remove soft tissue such as sinus membrane

tissue.

[0005] While a single handpiece is designed to actuate
different types of cutting accessories, the accessories
themselves often have different operating
Characteristics. For example, some burrs may have a
preferred operating speed of 6,000 RPM and may be
designed to operate at speeds of up to 10,000 RPM. In
contrast, some cutters may have a preferred operating

speed of 2,000 RPM and may be designed to operate at a

maximum speed of 5,000 RPM. Moreover, some cutting

accessories are operated in a different manner than other
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cutting accessories. For example, a burr is driven,
rotated, 1n a single direction. A cutter is typically
oscillated. In other words, when a cutter is actuated,
1t 1s typically rotated through an arc of X degrees in a
first direction and then rotated in the opposite
direction through the same arc. Once this first rotation
cycle 1s complete, the motor driving the cutter repeats

this rotational pattern.

[0006] Often, during the course of a single surgical

order to accomplish the procedure. Typically, the
surgeon will use a single handpiece to actuate these
different cutting accessories. Each time the surgeon
attaches a different type of cutting accessory to the
handpiece, it may be necessary for the surgeon or other
operating room personnel to reconfigure the surgical
System used to drive the cutting accessory to set it for
the specific characteristics of that accessory. When
surgical personnel have to do this during the course of a
surgical procedure, it can increase the overall time it
takes for the procedure to be performed. This is
contrary to one of the goals of modern surgery which is
that it is desirable to perform a surglical procedure as
quickly as possible in order to hold the overall time a
patient is kept under anesthesia to a minimum.

[0007] Moreover, having to have an individual in the
operating room set the surgical system to the operating
characteristics of the cutting accessory that the system

1s being used to operate introduces the possibility that,
due to human error, these characteristics will be

improperly entered.
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[0008] There have been some efforts at providing
cutting accessories with type-identifying indicators,
typically magnets. The handpieces to which these
accessories are attached are provided with Sensors.
These sensors detect the presence/absence of the magnets
and generate signals representative of what was sensed
back to the control console. The processor in the
control console, based on the signals from the handpiece
sensors, then configures the system. .

[0009] The above system, while of some utility, only
provides a limited amount of data about the cutting
accessory attached to the system handpiece. This is
because, due to space considerations, only a limited
number of indicators can be mounted to a cutting
accessory and only a limited number of sensors can be
fitted in the head end of the handpiece designed to
actuate the accessory. For example, known commercial
systems of this design have handpieces with two sensors .
Each sensor is designed to detect the presence/absence of
& Seéparate cutting accessory-mounted magnet. Thus, these
systems simply provide 2 bits of data. Even if it were
possible for the number of magnets in the cutting

accessories and the number of complementary handpiece

[0010] Thus, in the current systems, the indicators
mounted to a cutting accessory are only employed to
provide data that describes a basic operating
characteristic of the accessory or that describes its

type. For example, the indicator may be employed to

accessory or, for example, that the accessory is a burr.



CA 02456424 2004-02-04
WO 03/013372 PCT/US02/25127

Regardless of the specific nature of this data, the

circulitry internal to the control console. The actual

regulation of the handpiece is controlled by reference to

this previously stored characteristic-data.

[0011] Thus, in the foregoing cutting accessory
recognition system, the actual control of the handpiece
1s based on operating parameters that have been
previously loaded into the control console. If a new
accessory 1is provided that has operating characteristics
different than those that have been loaded into the
control console, the console will not automatically
configure itself to operate the handpiece in accordance
with those parameters. In order for this control to be
accomplished, the control console has to be loaded with

the new operating characteristic data. Moreover, given

the limited amount of data that can be read from the
indicators of the current systems, these data may be
insufficient to provide all the information a control
console could use to regulate its operation based on the

characteristics of the attached cutting accessory.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] Figure 1 depicts the basic system of this
invention:
[0013] Figure 2 is a cross-sectional diagram of a

cutting accessory seated in the distal end of a handpiece
of this invention;
[0014] Figure 3 is a block diagram of the circuitry

internal to the control console, the handpiece, and the

cutting accessory that is used to store and read data



CA 02456424 2004-02-04
WO 03/013372 PCT/US02/25127

from the accessory that describes the characteristics of

the cutting accessory;

[0015] Figure 4 depicts the contents of the memory
internal to the cutting ACCessory;

[0016] Figure 5 is a block diagram of how the control
console periodically reads the contents of the memory of
the cutting accessory and reconfigures the operation of
the system based on the retrieved data;

[0017] Figure 6 depicts how the control console
periodically determines whether or not a particular
cutting accessory attached to the handpiece has been used
for a time period equal to the useful lifetime of the
handpiece;

[0018] Figure 7 is a cross-sectional view of an
alternative handpiece and cutting accessory of this

invention;

[0019] Figure 8 is a cross-sectional view of locking

collet of the handpiece of Figure 7;
[0020] Figure 9 is a plan view of the hub of the

cutting accessory of Figure 7;

[0021] Figure 10 is a cross-sectional view of the coil

seal of the cutting accessory of Figure 7;

[0022] Figure 11 is a perspective view of the coil

seal of the cutting accessory of Figure 7;

[0023] Figure 11A is a perspective view of the cutting

accessory tag assembly;

[0024] Figure 12 is a perspective view of a partially
assembled alternative handpiece of this invention in
which a cutting accessory hub is shown coupled to the
handpiece;

[0025] Figure 13 is a front view of the handpiece and

cutting accessory hub of Figure 12;
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[0026] Figure 14 is a cross sectional view of the
handpiece and cutting accessory hub taken along

line 14-14 of Figure 13;

[0027] Figures 15A and 15B are, respectively,
perspective and cross sectional views of the handpiece
coil housing;

[0028] Figure 16 is a plan view of one coil assembly

of this invention;

[0029] Figures 17 is a plan view of the outer hub of
Figure 12;
[0030] Figure 18 is a cross sectional view of the

outer hub taken along line 18-18 of Figure 17;

[0031] Figure 19 is a perspective view of a chip-and-
coil subassembly, a tag, of this invention;

[0032] Figure 20 is a block diagram view of an

alternative version of this invention:

[0033] Figure 21 is a block diagram depiction of how

cutting accessory of the version of this invention
depicted in Figure 21;

[0035] Figure 23 is a flow chart depicting how the
control console determines the extent to which a
particular cutting accessory is worn:

[0036] Figure 24 is a block diagram of the inside of
the control console depicting how separate controllers
regulate the actuating of handpieces and the reading of

data from the NOVRAMs integral with the cutting

accessories attached to the handpieces;
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[0037] Figure 25 is flow chart depicting an
alternative process by which data in a cutting accessory
NOVRAM are read;

[0038] Figure 26 is a flow chart depicting an
alternative process by which data in a cutting accessory
NOVRAM are read and the control console configured to
energize the handpiece to which the cuttling accessory is
attached;

[0039] Figure 27 is a flow chart depicting how the
integrated cutting accessory and implant recognition
system of this invention can be used to facilitate the
performance of image guided surgery;

[0040] Figure 28 is a diagrammatic illustration of a
case, such as a sterilization case or a trial case, 1in
which components used to facilitate the performance of a
surgical procedure are held;

[0041] - Figure 29 is a flow chart depicting how the
integrated cutting accessory and implant recognition
system of this invention can be used to facilitate the
inventory of components used during the performance of a
surgical procedure; and

[0042] Figure 30 is a block diagram of how the
information generated by the integrated cutting accessory
and implant recognition system of this invention are

transferred to other components of a medical facility

data information network.
[0043] Figure 31 is a block diagram of the circuitry

internal to a cordless powered surgical tool and a

cutting accessory that is used therewith.
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DETAILED DESCRIPTION
[0044] Figure 1 depicts the surgical system 20 of this
invention. System 20 includes a surgical handpiece 22
that is used to actuate a cutting accessory 24 that 1is
removably attached to the handpiece. Internal to the
handpiece is a motor 26 (Figure 2) that is actuated to
drive the cutting accessory 24. The handpiece 22 1is
removably attached to a control console 28 by a flexible
cable 30. The control console 28 contains circuitry that
1s used to supply energization signals to the handpiece
motor 26. The regulation of these energization signals
is controlled by a microprocessor, controller 70 (Figure
3), internal to the control console 28. Internal to the
handpiece 22 or the cable 30 1s a NOVRAM 32. (When the
NOVRAM 32 is in the cable 30, the cable is integrally
attached to the handpiece 22.) The NOVRAM 32 contains
data that describes the operating characteristics of the
handpiece 22. These data include: information that
identifies the type of handpiece; information that
describes the operating characteristics of the handpiece
motor; the identification of the type of output signals
provided by any sensors internal to the handpiece; and
information useful for correcting the signals produced by
the handpiece sensors to correct for their individual
calibration characteristics. More information on the
types of data contained in the handpiece NOVRAM 32 and
how this information is used to regulate the operation of

the handpiece 22 by the system 20 is found in U.S. Patent
No. 6,017,354.

[0045] Figure 1 further includes disposable tubing set
31. The tubing set 31 includes tubing 33 and a cartridge

9
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35. A portion of the tubing 33 extends through and is
secured to the cartridge 35. The cartridge includes an

ldentification chip 37.

[00456] A first end of the Eubing 33 is secured to and

receives irrigation fluid, such as saline from an IV bag
39. The cartridge 35 is mounted onto the control console

28. A positive displacement pump (not shown) of the

Oof the tubing 33 to irrigate a surgical site. The tubing
33 1s adjacent an irrigation/cutting handpiece 41. A
flexible cable 30a connects the handpiece 41 to the
control console 28. The tubing 33 is positioned adjacent
Lo the entire length of the cable 30a. A cutting saw 43
1s located at a distal end of the handpiece 41. Other
cutting elements can be utilized in place of the saw 43.
[0047] The cartridge 35 can be any structure designed
for securement to the control console. In some
embodiments, the tubing set 31 comprises only tubing 31
and an identification chip 37. In this instance, the
tubing 33 is secured to the control console 28 so that
the pump can pump irrigation fluid to the distal end of
the tubing.

[0048] In operation, the user of the
lrrigation/cutting handpiece 41 actuates the cutting saw
43. Power is supplied to the cutting saw via cable 30a.
When the cutting saw 43 is actuated, tubing 33 provides
1rrigation fluid to the surgical site.

[0049] When the cartridge 35 is installed onto the
console 28, a coil (not shown) mounted on the console
adjacent the cartridge reads data from the identification
chip 37. The data provides the diameter, size and any

other relevant properties for the tubing 33. The control

10
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console 28 then controls the positive displacement pump
Lo provide a proper flow rate for the irrigation fluid
being applied to the surgical site during cutting. Thus,
a user need not manually set specific control values for
the pump.

[0050] Since the tubing set 31 is disposable,
typically only data is read from the identification chip
37. However, 1in some embodiments data is sent to the

chip 37 indicating that the tubing set has been used and

must be disposed of.

[0051] In some embodiments, no cartridge 35 is
present. The tubing 33 is wrapped or otherwise

configured to the pump, which is preferably mounted onto
the control console 28. In thié instance the
ldentification chip 37 is mounted directly to the tubing
33, which comprises of itself, the tubing set 31.
However, the identification chip 37 must be positioned
adjacent a detector coil connected to the control console
28 . '

[0052] Figure 2 illustrates the distal end of the
handpiece 22 and the proximal end of the cutting
accessory 24 of this invention. (In this application,
“distal” 1s used to refer to a portion of a component
located away from a surgeon/towards a surgical site;
"proximal” refers to a portion of a component located
towards the surgeon/away from the surgical site.)

[0053] The handpiece 22 has a housing 34. Motor 26 is
disposed in the housing 34. The motor 26 has a rotated-
sleeve shaped shaft 36 to which a number of magnets 38
are attached. Motor 26 also includes a set of windings
40 that are secured to the inner wall of housing 34 that

surround magnets 38. The distal end of housing 34 is

11
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open and dimensioned to receive the proximal end of
cutting accessory 24.

[0054] The cutting accessory 24 includes an outer

hub 44 formed of plastic. Outer hub 44 is formed with
tabs 46. Tabs 46 seat in complementary notches 48 formed
in handpiece housing 34 so as to hold the hub in one
place in the housing. A locking mechanism integral with
the handpiece, (not illustrated) has members designed to
engage the outer hub 44 so as to releasably secure the
cutting accessory to the handpiece. For example, some
handpieces are provided with a set of ball bearings that
are releasesably pressed against an opposed outer surface
of the outer hub. The Applicant’s Assignee’s U.S. Patent
No. 6,312,441, POWERED SURGICAL HANDPIECE FOR PERFORMING

ENDOSCOPIC PROCEDURES, issued 6 November 2001, discloses
how one such locking assembly works. Alternatively,
spring arms may be releaseably held against the outer
hub. The Applicant’s Assignee’s U.S. Patent NO.
5,192,292, SURGICAL APPARATUS FOR ARTHROSCOPIC SURGERY,
issued 9 March 1993, discloses one version of this type
of locking assembly. Thus, the actual type of handpiece
locking assembly that holds the cutting accessory to the
24 to the handpeice 22 and complementary outer hub

geometry may vary.

[0055] An outer tube 50 extends distally forward
from the outer hub 44 away from the handpiece 22. The
cutting accessory 24 also includes an inner tube 52 that
1s disposed inside the outer tube 50. The distal head
end of the inner tube 52, (end not illustrated) is

provided with some type of cutting member to selectively

shape and/or remove the tissue to which it is applied.

- 12
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In Figure 1, this cutting member, sometimes called a tissue
working member, is depicted as a bur 57. The 1nner tube 52
extends through both the outer tube 50 and the outer hub
44. The proximal end of the inner tube 1s attached to an
inner hub 56, sometimes referred to as a drive coupling,

that is located against the proximal facing face of the

outer hub 44.
[0056] When the cutting accessory 24 is fitted in the

handpiece, inner hub 56 is located inside a cavity

located in the distal end of the handpiece housing 34.

The proximal end of the inner tube 52 and inner hub 56 is
seated over the open distal end of handpiece shaft 36.
Complementary teeth on the shaft 36 and the inner hub 56
releasably hold the inner hub to the shaft éo that the

inner hub will rotate in unison with the shaft 36 (teeth
not 1illustrated). |

[0057] An identification sleeve 60 is fitted over the
outer hub 44. Sleeve 60 is formed of plastic and may
provide some of the structural strength of the outer hub
44. Internal to sleeve 60 is a small semiconductor that
functions as an identification chip 62. Also disposed
inside sleeve 60 is a coil 64. In the depicted version of
the invention, coil 64 extends annularly around sleeve 60,
The ends of coil 64 are, as described below, connected to
components internal to identification chip 62. Given that
coil 64 extends annularly around sleeve 60 and the sleeve
is fitted around hub 44, it is likewise appreciated that

the coil extends circumferentially around the outer and
inner tubes 50 and 52, respectively.

13
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[0058] The distal end, the head end, of handpiece
housing 34 ' 1s provided with a sepérate annular coil 66.
The opposed ends of coll 66 are connected by conductors
63 (one shown) and cable 30 to circuitry internal to the
control console 28. Collectively, the handpiece 22" and
cutting accessory 24 are shaped so that coils 64 and 66
are in such proximity to each other that they will

collectively inductively transfer signals from/to the

13a
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circuit internal to the control console to/from the
circuit internal to the identification chip 62.
Typically, the handpiece housing 34 is formed of metal.
Accordingly, in the illustrated versions of the
invention, coil 66 is disposed in a ring 67 formed from a
plastic that can be subjected to medical sterilization
wherein the handpiece is autoclaved at 270°F, subjected
Lo saturated water vapor at 30 psi. One suitable plastic
from which ring 67 may be formed is a polyetherimide and
glass filed plastic sold by the General Electric Company
under the trademark ULTEM. Ring 67 igs fitted in a notch,
not identified, formed in an interior wall of handpiece
housing 34. The inner surface of ring 67 thus defines
part of the cavity in which the proximal end of the
cutting accessory 24 is seated. The fitting of handpiece
coil 66 in ring 67 facilitates the inductive signal
Ctransfer between the handpiece coil and the coil 64
integral with the cutting accessory.

[0059] Figure 3 depicts, in block diagram, electrical
components internal to control console 28 of system 20 of
this invention. The control console 28 includes a
controller (CNTRLR) 70 that controls the overall
operation of the system 20. Memories, represented by a
single memory 69, are also contained in the control
console. These memories contain the permanent operating
instructions that are executed by controller 70 to
control the system and regulate the actuation of the
handpiece 22 and the cutting accessory 24. The memories

also temporarily store the data that is read from the

handpiece NOVRAM 32. As part of its control of
system 20, controller 70 generates energization control

signals to a driver 72. The driver 72, based in part on
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the energization control signals, generates energization

signals that are applied to the handpiece motor 26,
Controller 70 is connected to the handpiece NOVRAM 32 to
recelve from the NOVRAM the data that describes the
operating characteristics of the motor. The control
console 28 also includes a touch screen display 71.
Controller 70 causes information regarding the state of
the system 20 to be presented on the display 71.
Controller 70 also causes images of buttons to be
presented on the display 71. Operating room personnel
regulate the operation of the system 20 by selectively
depressing these buttons.

[0060] Control console 28 is also connected to a
modulator (MOD) 74. Modulator 74 modulates digital
signals output by controller 70 so they can be
inductively transferred to cutting accessory
ldentification chip 62. 1In one preferred version of the
invention, modulator 74 receives a fixed-frequency signal
from an oscillator 76 internal to the control console 28.

In one version of the invention, the signal produced by

the oscillator 76 is at a frequency of 125 Khz. In
another preferred version of the invention, the carrier
signal produced by oscillator 76 is at 13.56 MHz.

[0061] Modulator 74, based on the bit stream produced
by the controller 70, engages in selective amplitude
shift keying (ASK) of the carrier signal. 1In one form of
amplitude shift keying, based on the 1‘s and 0’s pattern
that forms the bit stream, the modulator 74 selectively
transmits/stops transmitting the carrier signal so as to
produce a set of variable length rectangular pulses. The
amplitude shift keyed signal generated by modulator 74 is

amplified by an amplifier 78 internal to the control
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console 28. The output signal from amplifier 78 is
applied to one end of handpiece coil 66.

[0062] The end of handpiece coil 66 opposite the end
to which amplifier 78 is connected is tied to a
demodulator (DEMOD) 80 internal to the control console.
Demodulator 80 receives the signal that is coupled to
handpiece coil 66, demodulates the signal, and applies
the output bit stream to controller 70. A typical
demodulator may include a product detector to which the

carrier signal is applied from oscillator 76. The

output from the detector, which is a multiplication of

the signal from the oscillator 76 and the coil 66, is

applied to a low-pass filter, also part of the
demodulator 80. The output signal from the low pass
filter is a bit stream that is applied to the controller
70.

[0063] In Figure 3 oscillator 76 is also shown as
connected to controller 70. This is because the signal
produced by the oscillator is also used to regulate the
writing out of the bit stream that is applied to the
modulator 74 and the reading in of the bit stream
generated by the demodulator 80.

[0064] The i1dentification chip 62 includes a small

controller and an electronically programmable memory

(LC&MEM) 84. Controller/memory 84 is capable of storing
approximately 1 k bits of data. The controller 1ntegral
with controller/memory 84 is capable of controlling the
writing of data into its complementary memory section and
the writing out of the contents of the memory. There is
also a modulator/demodulator (MOD DEM) 86 fabricated
integrally into chip 62. Modulator/demodulator 86

contalns the components necessary to demodulate the ASK
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signal coupled to coil 64 and apply the resultant bit

stream to controller/memory 84. Modulator/demodulator 86

controller/memory 84 and produces an ASK modulated signal
based on this bit stream. A clock 88 fabricated into
chip 62 produces a clock signal that the
modulator/demodulator 86 uses as a basis for producing a
carrier signal produced an ASK modulated signal.

[0065] A capacitor 83 is also fabricated integrally
with chip 62. More particularly, chip 62 is designed so
that coil 64 is connected across the opposed ends of
capacitor 83. When a signal is applied to chip 62
through coil 64, the energy in the high portion of the

signal is stored in capacitor 83. This energy 1s applied

directly to a power regulator 89 to function as an
energization signal. The power regulator 89 supplies
this energization signal to the other sub-circuits '
internal to the chip 62. (Connections between power
regulator 89 and other components of chip 62 not shown.)
[0066] In Figure 3, coil 64 is shown as being
integrally part of chip 62. This is one option for the
invention. However, as discussed above, 1t is
anticipated that in many versions of the invention, chip
62 and coil 64 will be separate components.

[0067] Figure 4 illustrates some of the different
Cypes of data stored in the tag controller/memory 84 .
These data include a serial number specific to the
cutting accessory 24 with which Ctag 62 1s integral, field
90. This number may also include a speclal authorization
code, the purpose of which is described hereinafter .

There is also a field with data that indicates cutting

accessory’'s 24 type, field 92. For example, the data in
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field 92 may indicate that the cutting accessory is a
burr that has a head with a particular diameter.

Field 94 within controller/memory 84 contains data
indicating a preferred speed at which the cutting
accessory should be operated. Data indicating the
maximum speed at which the cutting accessory should
operate 1is coﬁtained in field 96. The maximum operating
torque the cutting accessory should develop is indicated
by data 1n field 98.

[0068] Field 102 contains data that indicates the
preferred mode of operation of the cutting accessory.

For example, 1f the cutting accessory 24 is a cutter, the
most common mode of its operation is oscillatory.
Alternatively, if the cutting accessory 24 is a burr, the
preferred mode of operation is unidirectional. Stopping
torque data 1s contained within a field 104. The
stopping torqgue data is data used to regulate the
deceleration of the handpiece motor 26.

[0069] Controller/memory 84 also contains data fields
that are written to by the control console controller 70.
One of these data fields is a date/time used field 106.
Field 106 is used to store data indicating if and when
the cutting accessory 24 was previously used.
Specifically, during loading of basic information into
the controller/memory 84, field 106 is loaded with flag
data indicating that it has not been previously used. As
described below, once the cutting accessory 24 is used,
the controller 70 writes into field 106 an indication of
when the use occurs.

[0070] A set of data indicating for how long the
cutting accessory can be used is loaded into a MAX USE

TIME data field 108 in controller/memory 84. This
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particular data represents how long a surgeon can expect
€O use the cutting accessory 24 before the cutting
surfaces become worn to the level at which they may not
efficiently cut tissue. The length of time contained in
field 108 may be based on empirical studies indicating
how long an accessory can be used before its cutting
surfaces become excessively worn. The MAX USE TIME
field 108 is loaded with data specifying this time period
when the other permanent accessory-describing data are
loaded into controller/memory 84. The

controller/memory 84 also includes a TIME USED field 110.
Data representative of the amount of time the cutting
accessory has been used is stored in TIME USED field 110
by control console controller 70. A WEAR PROFILE field
112 contains data indicating the extent to which the
cutting accessory has been worn during its use.

[0071] The system 20 of this invention is initially
configured for operati<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>