WO 03/ 034213 PCT/ US02/32822 - 1 DI G TAL MEDI UM ENHANCED | MAGE- GUI DED
PROCEDURE SYSTEM AND METHOD Background of the Invention The present

i nventi orwpaeBas£s3to the art of inmage guided procedures. PCu/tfSomsks22
particul ar application in conjunction wth neurosurgical and orthopedic
procedures and 5 will be described with_particular reference thereto.
However, it is to be appreciated that the present invention is equally
applicable to a wide range of image gui ded procedures in industrial
appl i cati ons, manufacturings, conputer prograns and ganes, video and audio
di sk players, as well as in human and 10 veterinary surgically and

m ni mal | y-i nvasi ve procedures. Heretofore, images of a region of a patient
in which surgery is planned have been nmade usi ng nmagneti c resonance

i mgi ng systens, conputed tonography, or other simlar imging nodalities.
These techni ques generate a substantial anount of 15 data, which is then
mani pul at ed t hrough software to provide three-dinensional guidance within
the imaged region. Typically, to facilitate diagnoses and treatnment

t hrough i mage gui dance, this data is manipul ated using a conputer

suppl enmented with other specialized conputer hardware to di splay selected
views 20 during surgery, e.g., orthogonal views, slices, perspective
renderings, or the like. Acquired inages used for inmage guided surgery
typically use anatom cal reference markers which are commonly inmaged with
the patient. At the surgical site, acoustic, WO 03/034213 PCT/ US02/ 32822 2
infrared, video canera, or other tracking technologies are utilized to
determ ne the | ocatprgrmh Misrvmresemscee| mAcEe cUODED erRquaEDURRt and t he
surgical site. Additional conputerssaM tandr RETESD provi ded to register the
coordi nate system of the markers, 5 hence the patient, with the inmge(s).

Thereafter, the same Background of the Invention

The present invention relates to the art of image
guided procedures. It finds particular application in
conjunction with neurosurgical and orthopedic procedures and

5 will be described with particular reference thereto. However,
it is to be appreciated that the present invention is equally
applicable to a wide range of image guided procedures in
industrial applications, manufacturings, computer programs and
games, video and audio disk players, as well as in human and

10 veterinary surgically and minimally-invasive procedures.

Heretofore, images of a region of a patient in which
surgery is planned have been made using magnetic resonance
imaging systems, computed tomography, or other similar imaging
modalities. These techniques generate a substantial amount of

15 data, which is then manipulated through software to provide
three-dimensional guidance within the imaged region. Typically,
to facilitate diagnoses and treatment through image guidance,
this data is manipulated using a computer supplemented with
other specialized computer hardware to display selected views

20 during surgery, e.g., orthogonal views, slices, perspective
renderings, or the like.

Acquired images used for image guided surgery
typically use anatomical reference markers which are commonly

imaged with the patient. At the surgical site, acoustic,



systemis used to nonitor the current position of surgical tools
instrumented with simlar markers, and coordinate their position in

physi cal wpas®34ziz h their position in the imge (s) . |n thkiraSsowsseer, the
current position of the tool or probe relative to 10 obscured portions of
the patient's anatony is readily determned. This facilitates inplenenting
mnimally invasive techniques by al Ibv\n?ng the surgeon to use the acquired
imge(s) to see below the visible surf ce of tff(l at i eggo%For exanpl e

the surgeon ¥aiPafse tHESOr MGG s Gr apHIT usE QY% ndfk the
entry poi ntu*amhzmrdomosadtérmi,reacttmneylof:a*alqaechfcehesmaewsra)rredapatféeh@ S

spi ne. The r@%%tll MRAR(SLnE A LNED) BA disCh 0 s SRAPIeRbAE S Wgenn-L O

follow the trajectory Ccrea ow t surface wth e I nstrunented
surgi cal tob$ mﬂm‘b@leéurté rhatstaie thec caqrdinatensysEapi Rph@gprPR&t cord

and that itpyhdd enoage ;2@ suhithcicant iheged)o an@ﬁ&rearzrt@per kMe aB€ethe
like. In prior imge guided sur syst ens d| er ent tools h ave been

used for di PYSFEhESpETId GRSYH e¥}ﬁ R SRR &Sy 1O S faég{)?ﬁ?%a&a 8the use
of differentn$onintelerisin geohl at yipreatd ,yanéedsrtibnaiad itheat eoshéivnol to

the system  That,dise; 20, he Suat emaeeds Lo knanehhe denguh, dipupter.

di st ances bertlv% varl ions o e too kers nounted on
the tool, memmnrveiﬂeo@aKIEQmE rifsivdpkept iRl WoHlo6k BXPRe mGtiNe tPike.

Prior wageogywleech SLHo&%&}sn§YSB§WBt1¢é d fatieakl ow gserafy nen- Iﬁ&a&mgent ed
or standard surgical tools. Al's in prior_ 30 inmage gui ded sur ngystems

as new t ool §ebeEniqsrel oﬂlé‘élsoifa%ﬁslltta&'@ls inp Lo PP 8L M AT Ohet 8‘ﬁ Bout the
tools | oadedetmmdersebysasmmmsme bergebnadedsentidiacent ree imskedk) ed

base. Sim|l ?é reltﬁﬁf ﬁtl on_ | robI gr ., Qccur H’” ael rovepents, g&ﬁ[emade to
. de

the softwa surgery Steiis al'so relie
reusabl e sutpécabrgewl s;:anThJS§ mas seﬁ‘ewaaﬁe’@r &\M@Bbk@ usgy sintenfiach Gse,

tools wbth fuULLIng edges &ﬁ%ﬂsné%ﬂopé%a%je%&egg\oﬁ heptepls al@ew
sterilized between uses, 1nfection to the patient 034213
PCT/ US02/ 328222 g@tlent’s spine. The marked 1mage can then be used to

enable the surgeon to follow the trajectory created below the

surface with the instrumented surgical tool to be sure that the

screw will not impinge the spinal cord and that it will engage
20 sufficient bone to anchor properly, and the like.

In prior image gulded surgery systems, different
tools have been used for different portions of the human
anatomy. To accommodate the use of different tools, the surgeon
typically needs to calibrate the tool to the system. That is,

25 the system needs to know the length, diameter, distances between
various portions of the tool and the markers mounted on the
tool, relative locations of markers and a tool axis, and the
like. Prior image guided surgery systems did not allow use of
non-instrumented or standard surgical tools. Also, in prior

30 image guided surgery systems, as new tools are developed or as
tools are modified, information about the tools loaded into the
system must be reloaded on the entire installed base. Similar
reinstallation problems occur when improvements are made to the
software.

35 Prior image guided surgery systems also relied on
reusable surgical tools. This has several drawbacks. First,
with use, tools with cutting edges become dull. Second, since

the tools are sterilized between uses, infection to the patient



is possible due to a potential failure of the sterilization procedure.
Typically, imge guided surgery systens are wuniversal, i.e., applicable to
any portiwp0sf342he hunman anatony 5 that can be clearly i Pagasonsish?
reference markers. Conputer software is provided to handle the inmaging and
alignment needs in virtually any region, of the human anatony. In sone

i nstances, the inage guided surgery software is incorporated directly into
the di agnostis JdmaLAd deul 68, o ogbhels 101 nshances , addiLionsl  expensi ve
hardware is provi ded separately. rior 1 nmage gui ded surgery sys?ems have
al so relied PX¥equgapi tal equi pnent sal es nodel, which has resulted in
limted market acceptangf.cafiiypr inBge 9dLdeey SULGELYSYSEfi®Renshave.Dbeen

|l arge in size ,and cost-prohibitjve for nost. The 15 shipping |ogistics has
been expensi%vfﬁaaguﬁb'eer‘wﬁ%? 1R E- R TRAPPEDT Y RAVENAINB2Be®PA RIS i n
vari ous 5 i ndusttr ican &ed cireani acintgeng wappl ireaétans nEekeexanptempiter

envi ronnent s i a gl rators, such .as areas of high
radi ati on, t?oo\(l)#yg%ft%gv{eg eeﬁ;lr?gﬁi %ﬁl%%reaggr gﬁ%tlenfafl\%ﬂi f%& géuﬁleré%e?%?%sr Vi ews
i mages on a igtr #@ptudhy peregemediiavemy okhe omueapl @regoaynew and sampr oved
met hod for ijmRgenguidednhsuigesy , gusicah sQYﬁéPf%%‘%e ahovgebefergneed
probl ens and  several others. Sunmary of the 1nvention 25 In accordance with
one aspect OFHFELEr el ThRvettiBistdcsyEtamhnioncfadEe a cofPut ¥Fheor

di spl ayilg iimegescesn aaddicsphaly exphes CaMpat@iaieSi PrHegh ammedephihcdiyi t ed
functionality. A singl fi”osreidg itaulidr;%disupé:ont ai FS S%\Aﬂrﬁ t o upgrade
the conputer tenporarily to hrghet GSer SHATH: SHEFFTS "F0% 87°8 bressl ect ed
procedure. Ameansaditabl equineergofsadese rfadsh, badiicd rhews etk stud tedgriade t he
computer af teimstBe phARAl eebedanroceduis, I ACCOIdANGE ML) Jpaldy
aspect of the present ~invention, a digital nmedidm]|s renove oma kit
and i nsert ed2V85 B5/Po 13T88nplt & 2onith FRELFrRPLRHt Fitndiqromasitty. Tige

sof t wvaries shipping logistics has been expensive and cumbersome.

Image-guided tools have also been used in various
industrial and manufacturing applications. For example, in
environments which are hostile to human operators, such as areas
of high radiation, tools have been manipulated remotely while

20 an operator views images on a screen.

The present invention contemplates a new and improved

method for image guided surgery, which overcomes the

above-referenced problems and several others.

Summary of the Invention

25 In accordance with one aspect of the present
invention, a system includes a computer for displaying images
on a display. The computer is programmed with limited
functionality. A single-use digital medium contains software
to upgrade the computer temporarily to higher user functionality

30 for a preselected procedure. A means disables the software from
being reused to upgrade the computer after the preselected
procedure.

In accordance with another aspect of the present
invention, a digital medium is removed from a kit and inserted

35 into a computer which has limited functionality. The software

on the computer is temporarily upgraded with software from the



on the conmputer is tenporarily upgraded with software fromthe WO 03/034213
PCT/ US02/ 32822 4 digital nedium After the procedure, the digital nedium
is deactwoas®s203 encrypted agai nst reuse in the conput ePCT@s$62/3082ANt age
of the present invention resides in low or no capital cost to facilities
for the equipnent. 5 Another advantage of the present invention is that it
enabl es automatic upgrade of the image' i'ded procedure softvvare and of

t he specificati. script S, characteristi 00l s,
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advant ages of esse?ﬁ Olmﬁlyerﬁt UBATESD GF I I° %eclglﬁ%eaﬁg %élt PEGCERYse of
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detai | ed desgiltion; of o4 hee PEEL etred. eubodiimentsy Bl efbolesar ntigp of

the Drawi ngs The i nvention may t ormin various conponents an
ar r angenent sinsferédapopentle ddfdteh natiivBus steps and arrangenents of

steps. e draw ngs are.©RhYy+heF alaué@@&@eso@fthé H:él%r[@tlhﬂgn@uﬁ{ ekerned
enbodi nent and are not t .be c% g 8 %[o as limting the invention.. FIGURE 1
| ar

is a per SpeCEH%e\(;I e%ec?f1 4 ¥oBi olfr 36°EH St i TH 2 Ut er
Wi t h peri phet@alppnenckudf nghdutystetn cbhtaired tio ahgoystiveke-antdegphiand

accessori es é‘”sﬁa'o‘é%ioﬂg PUt Nt cn! LALd£AkOsEaPI £S5 .£;804 @ tracking systemin
accordance wth the
Another advantage of the present invention is the
15 assured sharpness and reliable maintenance of any other guality
aspects of the tools and guides.
Another advantage includes simplified customer
billing.
Still further advantages of the present invention
20 will become apparent to those of ordinary skill in the art upon

reading and understanding the following detailed description of

the preferred embodiments.

Brief Description of the Drawings

The invention may take form in various components and
25 arrangements of components, and in various steps and
arrangements of steps. The drawings are only for purposes of
illustrating a preferred embodiment and are not to be construed
as limiting the invention.
FIGURE 1 is a perspective view of a mobile cart in
30 combination with a computer with peripherals including but not
limited to a joystick, a display, accessories including but not
limited to cables, and a tracking system in accordance with the
present invention;
FIGURE 2 is a perspective view of a software-
35 integrated disposable kit in accordance with the present

invention; and,



present invention; FIGURE 2 is a perspective view of a software- 35

i ntegrated disposable kit in accordance with the present invention; and,
WO 03/ 0342033P8IRA3JS02/ 32822 5 FIGURE 3 is a diagranmmati @Cirlusezsasat i on of
a schematic for the conputer in accordance with the present invention.
Det ai |l ed Description of the Preferred Enpodinents 5 Although described with
reference to surgical applications, it Ts to be appreciated that the
present invention hasgh oys @ ghezg %ﬂ% lrgﬁtlé@@s tﬁi%t@réﬂ tre%t nent of
human patients. Such applications inclu d¢ iter prograns or ga mes,

DVDs, CDs, apehamfEilci kEPmnhFeh &perytieH t éd t:l@car@trngt eWt)th other pressp‘em fied
nunber of usesyeWilda.reference to FIGJRE 1, one enbodi nent of the

i nvention nmentioned herein includes a conputer 10 that is nmounted in a
nobile cart 12 or other convenient |location in a surgical suite outside of
the sterile fiel d.Dé’if&:iSLedrrBhésb:e:i.IﬂFiohher\ﬂlhé wefaaradrm&nidmbneart that is
not in use. 15 In the Mjcustrated e t as the conmput 1
inserted” into the car S§S6F ef ct"Pt Cal TPREEFLSheE |5ﬁ1§9éf:% nade,

i ncl udi ng i neepkicratéotnsoni wmithcabdi apimerietgd, thatf tla¢ pseseen invenicion 14,

i nt er connect jon Melto@e stﬁ&traﬁlc\g@t&ng%éﬁm £haCkUD, DRRR! SURRLY, uni t
contained within the cart, or sone conbi nati on thereo I nt erconnecti on
with one or E%Veerr%i:ls tsrlé“@kﬁﬂl@l%tléﬁﬁ deifdrds ABPUERE RIRITARET TREEE T acki ng

system canepwass,l@oisor aha agld flgktehﬁhicﬂﬁ%trleOMMQ:fté’Eﬁrt'@ebssitﬁk_ﬁLéJQJlrngtHéli not
and the like are nount ed

i m ted o] acoust ens i.nfrared sensor

on robi 18 caf?ee %ﬁ?pé”r‘rﬂ@& f PEmYERE- celT’qjtt'El r(?ffefﬁ’éc%St%u%?@%@ Sui PRS
nounted in cemi@m:mrtelnmnoﬁmthla mthaertlequmqut&nhedmertehﬁ mtrlgidcealawmpetsnch as
the lighti nglotgﬁappfg a}tt%)tglgtéaabin Igcgblt he la{rkce 2[ he<ar£bocdoI r\rfeeplg.én he
cart 12 includes a port connect ng “he conp O Wit the céhtral
record stor ag@cats;lm ém afsurhéchbspiitaloutdsdde Wétuh@rktemlch agebdt i Ehismgi ng

may be on the wall or on a hospital cart that is not in use.

15 In the illustrated embodiment, as the computer 10 is inserted
into the cart, a series of electrical interconnections are made,
including interconnection with a display e.g., a flat screen
monitor 14, interconnection with an electrical wall outlet,
backup power supply unit contained within the cart, or some

20 combination thereof, interconnection with one or several
tracking system cameras 16, and the like. The tracking system
cameras 16 for tracking the location of markers including but
not limited to acoustic sensors, infrared sensors, and the like,
are mounted on mobile carts, suspended from the ceiling of the

25 surgical suite, mounted in conjunction with other equipment in
the surgical suite such as the lighting, the operating table,
or the like. In one embodiment, the cart 12 includes a port for
connecting the computer 10 with the central record storage
system of the hospital via a network, a diagnostic imaging

30 device 64, or other source of electronic images of the patient.
In other embodiments, the computer 10 includes a disk, tape, or
other media drive for receiving the image information wvia a
portable medium.

With reference to FIGURE 2, for each surgical

35 application, there is a corresponding software-integrated

disposable kit 20. The kit 20 includes a sealed,



30 device 64, or other source of electronic imges of the patient. In

ot her enbodi nents, the conputer 10 includes a disk, tape, or other nedia
drive forwpesmssazihig the inmage information via a portabl epPegdiSons282¥t h
reference to FIGURE 2, for each surgical 35 application, there is a
correspondi ng software-integrated disposable kit 20. The kit 20 includes a
seal ed, WD 03/034213 PCT/ US02/32822 6 @&.g., shrink-w apped, carry-case or
unit 22 whi CQ ont% aI | of tggr necessary qlucl Qgewglforcd%%rform a
speci fic surgitdl proce R ndER B dsR 3 Ia% 4 YHEOSGEEP a3 of ¢ he
kit. A vari@fyth:ﬁ‘ reices s20y as@ ipmevi dédy wadirrindbel edsperifdcspecoicxl 5

sur gi cal O%F&%c%r%r %lﬂ'ﬂ‘bé@é& PP 1%?0 ge%e{;‘é{ £Rl G 3r geChe i

procedur es. typically inc propriate surg i €51 tool s
for the corrksponditogopr btlet @0earsuetrvisiedj n%wlurﬂ@ﬂwééddfw la gnﬁdeélQG, 28,

| nst rumegt edg pr ot Qgﬁ 3Pociiftke BI:hmeac%ﬁe&?c%J 0% é‘fogli.%ﬁ/ 1 AR QRLLALS tO the

sel ected 10 procedure. The tools are instrunented mar kers 32 which are
tracked by tPeccssivEecss 16229 Kifke 30r é’-fyéliF:éHlﬁémb%%ﬁW@fﬁ ‘thepgdrrreradterar ker s

32 not attachesst@i1a £801s mspberhocl udedspBndide irbc@Qurd N QLBEI as

enmbodi nents, the markers 32 are acoustic or infrared transmtters whose
signal s are REEWEEtEY 451 torduEEsenaf ng?8ic diStiremgRtehmtared dne?2d 16.

By tracking sfieer naekessoSidsv b8 eré@/ Oke sg\p@ﬁ:@brsmr% l6he t Be16YEEENL
| ocatio of each marker 3

encet assoc t ool e
ot or MR RS et Fralts Bee: T ReR P e todh et tsitor? SOsB i Rent s,

nore than twor£aer asy 16y aazh@fassems;)rmar eh20 gyeerded femﬂooldﬁméwed

tracki ng eve en the s eo bl oc ccess to an f.the

mar kers 32. %3%\% a?hlgaglf% 32, m LX%BtO pr Jé%% Cg“t“ﬁg Sur gi cal

t ool s and aﬁms&&r 2es are q:uhest em]bécu:thandtm ameﬂrsns:peaede— @pensoic ot her

sterile packa J?‘Vf 25 The rther includes.several other gon&(/)nent S
n

which are co R&&d dEFi_’l?usd“ Qcﬁﬁéé gl SHP8aFy. Tresdeceive

15 corresponding acoustic or infrared cameras 16. By tracking the
markers 32 with one or several cameras 16, the current location
of each marker 32, hence the associated tool, 1s readily
determined by well-known triangulation techniques. In other
embodiments, more than two cameras 16 or other sensors are

20 provided for improved tracking even when the surgeon temporarily
blocks access to one of the markers 32. Each of the drill
guides 26, 28, probes 30, and other surgical tools and
accessories are presterilized and wrapped in peel-open or other
sterile packaging.

25 The kit 20 further includes several other components
which are commonly used during image guided surgery. These
components can include a universal tool tracker 34 which is
mounted directly to a fixed location on the tool. The universal
tool tracker 34 is used to tfack standard surgical tools that

30 are not included as part of the kit 20. A registration phantom
36 that is attached to the operating room table or directly to
the imaging device is also included and is used to register an
acquired image(s) to the patient’s anatomy. Depending on the
surgical procedure, other components may be included such as a

35 head frame 38 with markers for attachment to the patient. All



conponents can include a universal tool tracker 34 which is nounted
directly to a fixed location on the tool. The universal tool tracker 34 is
used to tweaeak/ost2ahdard surgical tools that 30 are not i nclraadibozas2spart of
the kit 20. A registration phantom 36 that is attached to the operating
roomtable or directly to the imaging device is also included and is used
to register an acquired image(s) to th 5ati ent's anatony. Depending on

the surgical_ procedur be_incl uded S. 5 head
frame: 35 w (RonEPRETE T SR FAUTann F0° R B9t FER SO Py BT 03T
PCT/ US02/ 32822 p?epactﬂmg:e@irrponemmlceopaakﬂ@mg N the k|t 20 are again
presterilized and brepackigeds | A-3het | ARRKAHOO s TG KL nB0ud Ui, her

c

i ncludes, but is not I'imf¢t user 1 nput devi ce(s 40 su as 'a
joystick, nouseeorikeybdarice 6wdPhsui cls @hEOWéICé&t orousn P okeyhdwerd
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associ ated ca are steri packaged in sterile packagi ng. During
set-up for tidepfacedur e t e tigpute dggéRAL INFG sal’@péﬁéaraﬁélso%‘]ﬁge@abl e(s)

for the user,dpy) deyd %%@:?).lé"%ddspm:k’é}j}ﬁﬂ1hn§1§éﬁ1130p§91559%.%@0nde®0rt on
the conputer 10 or nobile cart 12.° Another enbodiment includes ‘gri"mic{]el ess

user input oRSHE8( §?rth%ﬁ PLrogefaERgnt Yo F By L RePRTA%ERT tAr SR frared
port for examlanos (& herdzorpyt @serlAnput nabiile: @saruol{zs plhggkiit i ean

further_ include inpl ants 42 and other 15 surgigc acce ries are
used |n1q he SHTESPRRIEIR gPREF OPr dCEdUT &P FSF %Panﬁfemogﬁg kiE* SZ-Oalc,za

i nclude pedigRltnser &isodifdnt rods udds AndraDeyy ubgr an@mrdeectﬁceaad 1ﬂhﬁ: li ke
as are appropriate f.or sur gi cal Procedyre t Di ff
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surgical p cour e erent surgical accessorles
in the kit 2Xkanfhe surgle:aﬂomautessmloefsmabel%t@‘rltl @2.and sealed in sterile

packagi ng. The kit 20 {hqer tk_1§r26 N ugﬁft}%&'iﬁauﬁ%ﬁ%ﬁag’cg'%alapdngﬂléim 50,

such as a small high-capacCity disket or t I ke
di gi t al 15redi smdB@alls aconssguiresd theth@needsiededn the selected surgical

procedure. For example, the kit 20 can include pedicel screws
42, rods 44, and mounting clamps 46, and the iike as are
appropriate for a surgical procedure on the spine. Different
surgical procedures will, of course, have different surgical

20 accessories in the kit 20. The surgical accessoriles are sterile
and sealed in sterile packaging.

The kit 20 further includes a one-time-use digital
medium 50, such as a small high-capacity diskette, CD-ROM, DVD,
or the like. The digital medium 50 is configured to be received

25 into a drive 52 in the computer 10. The diskette 50 contains
a portion of the software to be used during a surgical
procedure, 1image processing algorithms specific to the
application, dimensions and other specifications of the surgical
tools and accessories in the kit 20, and other information of

30 use during the surgical procedure.

With reference to FIGURE 3, the computer 10 may
include triangulation or tracking software and base or low-level
graphics and other processing software 60. A video-grabber card
or other similar input/output device for capturing still-images

35 or live video includes an input/output port and/or interface 62

for receiving electronic images directly from an imaging device



25 into a drive 52 in the conputer 10. The diskette 50 contains a portion
of the software to be used during a surgical procedure, imnmage processing
al gori t hnwogpmsed2fiis c to the application, dinensions and otP&rus02/32822
specifications of the surgical tools and accessories in the kit 20, and
other information of 30 use during the surgical procedure. Wth reference
to FIGURE 3, the conputer 10 nmay i nclude trlangulation or tracking

sof t war e anq% as orelowsle%%O Lara céﬁﬁa Q%.oth roceSS|n9 softmq{e 60.
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connecting to the display 14. Likew se, the conputer 10 includes a port

and/ or int erfidewies, top GamREtesnh@ciirmdmst B PREL L&Y dtnjotegésse 590, The

conputer 10 40 Ay AlSiRLRAbAIL B PRE tuse@Ni AR AEGT-PAL Tl eLRIRLE: For
wi rel ess connection to the user iInput device(s). The conputer further

i ncl udek® a pet masnalep FeRiEriFage PasEendl yiTEGArGH| BREt ﬁﬂrerefxa@@éet h&er

tracking sysj&uisscamBhasti®nWd htﬁé%s%&aﬂfg)m des9tL\&y €. The IBfputer
one-tinme-use digital nedium50, in the preferred enbodinent _is a

ni ni - di sket t¥ SHECEAT | HILGEs ?n?%?ﬁTé‘tnfjdﬁrujsrétfetﬂfacFo?s%F‘%bdé’C| Pir cBifYyi cal

appl i cati on.;nkhe raeds UAhE ONHRIAS gaBy s Bdned fcamehhghtd eviedn @hapRic&6king
processing software 72 with the nost recently revised algorithnms for the

gr aphi cs pr otd&8Ee20 which are specific to the sel ected surgical
procedur®e. The disks Ty odiftafienisesulgical mpaoaedo, esnmhe baveedrdd er ent

embodiment is a mini-diskette, which includes information useful
for a specific surgical application. The medium contains an
area for high-level graphics processing software 72 with the
most recently revised algorithms for the graphics processes

20 which are specific to the selected surglcal procedure. The
disks for different surgical procedures may have different
high-level graphics processing software and information. The
high-level graphics processing software 72 interacts with the
low-level graphic processing software 60 to enable the computer

25 10 to perform the image and graphics processing which it may be
called upon to perform dufing the selected surgical procedure.
Various other electronic keys, including media such as CD-ROM
and DVD for example, for enabling the computer 10 for image
guided surgery are also contemplated.

30 The digital medium 50 further includes an area 74 for
software which describes tool specifications. That is, software
to describe the specifications of each of the tools, probes,
guides, and any other necessary accessories in the kit. In
conjunction with the tool(s) physical specifications, markers

35 32, and the tracking system’s cameras 16, the image guided
surgery software recognizes the tool and correlates its

position, trajectory, end point, and any other necessary



hi gh-1 evel graphics processing software and information. The high-1|evel
graphi cs processing software 72 interacts with the |owlevel graphic
processi ngoyafs4zas e 60 to enabl e the conputer 25 10 to perCarusor/bas2t nage
and graphics processing which it may be called upon to performduring the
sel ected surgical procedure. Various other electronic keys, including
medi a such as CD-ROM and DVD for exanpl @ for enabling the conputer 10 for
i mage guide al co ted T gi tal .me

FUrther i ncl aics on AreAcia rar  EbfThare woR dessrl ettt gor il

speci fi cat i oRSPT Rt OnseR t iy €lispbaxiestri be the specifications of each

of the tools, probes, ngldiﬁﬁ,ta@r}f»ﬂe@% 9@ %&tﬂggqmweé%@%gglﬁfb? the
kit. In conjunction with the tool (s) physical specifications, markers 35

32, and the BPa¥iFRgRLyEeRMRSEICAIEPRS 16724%fe |HagE IRF@&don s Ui BeVRL

sof t war esr ecegfmg@Sfotrhexbﬁpie ,ami %ﬁérﬂ{sﬂiﬂ%&ehtéd fasist gggtaiﬂieﬂi aet @h¥, end

point, and a ot nec sar 03/,034213 / US02/

characteristlg%gS $bﬁ§%l %3%85 ﬂﬁ)cfeit% t Ve TUS e pPBERFRHATIAEN t he
di splay 14. 6ﬁeeahnpdﬁﬂthmeduug1éﬁnfuudﬂher Tnel 3Mespansanecatithsf of t8O
virtual repr 1.0 L.E inf.ar V

exanpl e, of ?ﬁgﬁ% ﬂés]%er lr}% r?!tre 8§e<11 g)rncoe%t gl %g ﬁl?%}% ﬁgdk%ls%]eseq&gfges are
used to crealee3D yeripEntprépPRS i@t POnsn Biredaneofon heuldiyr giewaleredol s.

The 3D nepresentad, gos ofade, HOGLSIIRGESURRY LTPGSST O re@@fb&@umh@d and
sentations can be in wirefrane or ful

regi stered i se repr

rendered 10 gﬁrsﬁ’d:tglclag E%rm?felp?é‘naf AR 2 d8r RGPS premyt EH%e The
3D surgical sodtwdHf Qhﬂﬁlﬁé Qﬁ)m@ﬁtlafr‘&gﬁ aheadifd ths medassaddhyartirilasefit war e

on the conputer nd the.digiit di um and ulate SO, the tqQols
vi rtual represeﬁ?ﬁ |%ﬁ°%s ?ﬁ”ﬁnﬁgzefgsrﬁifn correldted%PS gos%fion in
physi cal spaceraslajedertei ned 31 50dpitike ¢an€hyﬁx§p116pa¢heaﬁi@ﬂﬂaxmlnediun150
furtherqkncl ydes,an ai.ea P {@r software that describes other information

such as i1 nstructions
The digital medium 50 further includes an area 78 for

software that describes other information such as instructions

with guides concerning common steps taken during the surgical

procedure. For example, this section may include software
20 information concerning the depth and diameter of the holes to
be tapped for the surgical screws in the kit. It may include

information or guidelines for the use or placement of the
accessories in the kit, images from a previous or similar
procedure, anatomy atlas tables containing information on

25 certain anatomical angles and distances specific to an
application, and the like. This portion of the digital medium

50 may also include software for upgrading the low-level
graphics processing software 60 to the latest released revision.

The invention further includes a means 80 to ensure

30 one-time-use of the digital medium 50. This means preferably
resides in the computer 10. In one embodiment, this means
erases all or part of the digital medium at the end of the
procedure. Alternately, the software is encrypted to block
reuse. In another embodiment, the digital medium 50 is

35 physically deformed to prevent reuse. After the procedure, the
tools and the digital medium 50 are disposed. Alternatively,

the tool and the medium 50 are returned to the company for



W th gui des concerning common steps taken during the surgical procedure.
For exanple, this section may include software 20 i nformati on concerning

t he dept hwervd/ogli2asret er of the holes to be tapped for thePsurgporads2szcr ews
inthe kit. It may include information or guidelines for the use or

pl acenent of the accessories in the Ki tho i mages froma previous or simlar
procedure, anatony atlas tables containing information on 25 certain
anatom cal a di i fi an li ke.
Thi's por t1 on ol tho ol gl {5l ped o 50 T a2 | A e EEr ar SF0L"

upgr adi ng théeﬂ’%‘ﬁ\]ﬁa}gé\?@l pdrt&ﬁﬁﬁ*éév%]ﬂbc'éé%lq%gléiéitnwﬁrlém%aft 8lehed apedt

rel eased I’thSI:bereTHQtarMﬁﬁtlh@H cﬂwﬂn@eéutg@ﬂwdeé ;&r{&%@S 8fds,epsure 30
one-time- use._ of the di |tg{5 E? 50. ~This nmeans pref erably resides in
the conput er P10t 45 c(?ﬁ% 9 ‘E“?ﬁ”su“héegn%s A9l | or part of the
digital pediumat the Qﬁda%rdﬂ&re@r@@ﬁiﬂﬂlﬁg Phé&Idialeg! ¥Yhe tdenmebtwage is
encrypted to,bl OfkJr use. g ancﬁt her enpodi nent, the digital nmediumb50 is
35 physi cal | §°d® Jr’ﬁ‘;?% o CBPEvent S SQERUTRF 1 lrshéoﬁfioE‘édmee haspdtatyol s
and the dlglhahumﬁﬂbmnbﬁQmﬁbesﬂlSmﬁsaﬁmtAbEaﬁﬂﬁbbmﬁﬁwér 1bhes tre@lovandyt he
medi um 50 are returned to the co ny for . /034213 PCT/ Us02/.32822 - 10
i nspecti on, g%nﬁlﬁ‘ﬁf% Ure, t@Feéquge, r]ﬁl\é\gzgﬁroﬁ he S ofr &pdeRad? ng.

g\l ternativel yaudde tdi gbvat tredicust Qﬁlmahﬁﬂazbﬁnlﬁseﬂe ddmp%&:@[”el@laisawlgbl a:j_ned
uring rge otes, inmm etc In this case tal nedium
50 | < atdnevad, b ite % Bape P RR sHn Rer | N GOSIRES PR A AINERESD | &
of limted coke trﬁdat@on@mcealpltel|esqu&@mdntcsatl}@eph@sqmst dbs catvemattbnal or no
cost, The cosh.gl LOOMLety 10qhfl0vened 10y thes pAl R QM e aLngl €
use kits 20, %e price o 'S ‘gauged to cover fthe cost mal nt ai ni ng
the conputer ibl%i%g wel | 10 as the tool s and accessories. This bu5| ness
nodel elimnates the thadhéi onadrneapi Eﬁﬂ)o&%nﬁv'eﬁheséi&@lo%ﬁiuﬁois

convent &gnal i mge egrw ded s rgery equi 1va%ed af@érsoa fP,CI litates patl ent

billing: a com game Ww ed number
uses, e.g., one. In another embodiment, the digital medium is
a computer program for other than surgical procedures, such as
software for business or manufacturing purposes, personal
finance, and the 1like. The present technique is useful for
20 enabling potential purchasers to try new software before

deciding whether to buy it. In another embodiment, the digital
medium carries a movie or other video program for limited time
viewing. In yet another embodiment, the digital medium is a CD

with a limited number of plays.



In one alternate enbodiment, the digital mediumis 15 a conputer gane
which is deactivated after a fixed nunber of wuses, e.g., one. In another
enbodi menwo oBloas2ds gital nmediumis a conputer program for Perheso2/s13an

surgi cal procedures, such as software for business or manufacturing
purposes, personal finance, and the |ikg. _The present technique is useful
for 20 enabling potential purchasers to try new software before deciding
whether to buy it. In amoifercerbedsis®ied the gididdleq BRILMMSA MRS @
novi e or ot h?%vélrildieoo RO ram.far Idi{:n'ted. time viewing. In yet another
enbodi nent, e di_iglnt al Wi U s da With a limted nunber of plays. WO
03/ 034213 PCT/ US02/ 32822 - 11 Having thus described the preferred

enbodi nent, the invention is clal to be: 1. A system_having a
human- vi ewabl e di spl ay&( 14)!} S%r)lc\éxmah%%ﬁ tae?‘ufli%vjfeé"rabzfgséjr%aﬁ’g (égb'

mani pul at i ng2hdregyesemnvterhélell sfdmylisphayant ericz ednbyul4timocampyter obei ng
programed w-th ciiié”ﬂlta d c§a;é€}gﬁ paligy; a single-use digital nmedium (50)
cont ai ni ng softwaré 0 upgrade the conputer tenporarily to higher user
functionality for a pFe8el €6TRULYF ockaime; amdorammmshnswi80) flomidédabl ing
t he sof t9ar effit@mdeilngy; 10 reused to upgrade the conputer after the
presel ected procedure. e systemas set forth in claiml1, further

2. Th ) . dl |
i ncluding a software-i ﬁtse]d]rg;FéHS iGgasahItedium (29) conspiming softhereligit al
medi um wi t h o epedate SpecofipcapgEmsiears0ft Maheghan thsed5:tReli $nk 20k 30,
34) instrunepted (E)%%)se;g?@e trackgd by the tracking system 3. The system

as set forth in claim uer(% er ST hc ’ucﬁnﬁlg: a tracking systemfor tracking

system for tracking 28 mewvene(®0)ofothedidaidling the sofiokimeg feymt Bing
Connun'f@t'n£bﬂ!é&1to upgrade the computer after the preselected procedure.

2. The system as set forth in claim 1, further
including a software-integrated disposable kit (20) including:
the digital medium with procedure specific upgrade
software; and,
15 tools (20, 30, 34) instrumented (32) to be tracked
by the tracking system.

3. The system as set forth in claim 2 further
including:
a tracking system for tracking system for tracking
20 movement of the tools, the tracking system communicating with

the computer to provide the computer with information for

superimposing designations of the tools on displayed images.

4. The system as set forth in any one of claims
1-3 wherein the computer is preprogrammed with:

25 a portion of a procedure that provides minimal user
functionality, full wuser functionality being enabled by
procedure specific upgrade software obtained from the digital
medium (50).

5. The system as set forth in any one of claims 1-

30 4, further including:



the conputer to provide the conputer with information for superinposing
desi gnations of the tools on displayed i mages. 4. The systemas set forth
in any orwoOamB/ogd2at ns 1-3 wherein the conputer is preprogrammsd2/siseh: 25 a
portion of a procedure that provides mniml user functionality, full user
functionality being enabled by procedurg, specific upgrade software
obtained fromthe digital nedium (50). 5. The systemas set forth in any
one of claims 1- 30 4, af Webier dane! klﬂz)ngcha\éongﬁéQ%ﬂthi%aE’géﬁés rr%%%%% - 12
a nobile cart élZ) that holds at |east the conputer (10), displ 4),

and st andard (p&} 2PY (b)), gd Tﬁén%ﬁl%q SRragheraly o(r41°h .in any one of
clains 1-5 mhereln t he conputer (10) includes: 5 a drive (52) which

recei ves and reads the d| gi &ﬁ medi um %50). 7. The systemas set forth in
any one of claims 1-6° further $¥HESTd] LhedretPsoinf dregeei vafi ng or
encrypting tbeaidd ldisSgivhateiredingncagattst (1Opsenaiuddye end of a sur gi cal

pr ocedur 8. The system.as_ s fort.h . in any one o clainms 1-7, V\/nerel n
t he conpﬁt er includes: aﬁ? i npuﬁzdut"BUIChl ﬁteg#ﬁ%% ?%%)refalﬂs (,tﬁﬁt lS]rlgﬁ al
still-imugesmadtdror(80)ve video from an imagi ng device (64); 15 a graphic

i nput/output interface (68) for connecting to the display (14); an
interface (68) for interconnection with at |east one of a wired user input
device (40) and a wirelfess User syxiem; aandset20 famthntenf ace (¢aQk for

i nterconnect oW tih et r agking l%%@§@frgg(16) for nonitoring position and
nmoverment of the instrunented tools The systemas set forth in any one
of a means (80) for deactivating or encrypting the

10 digital medium against reuse at the end of a surgical procedure.

8. The system as set forth in any one of
claims 1-7, wherein the computer includes:
an input/output interface (62) for capturing
still-images and/or live video from an imaging device (64);
15 a graphic input/output interface (68) for connecting
to the display (14):
an interface (68) for interconnection with at least
one of a wired user input device (40) and a wireless user input;
and,
20 an interface (70) for interconnection with tracking
sensors (16) for monitoring position and movement of the

instrumented tools.

S. The system as set forth in any one of
claims 2-8 where in the software-integrated disposable kit (20)
25 further includes:
a label (24) to identify a particular procedure to
be performed using the kit;
sterile packaging (22) in which the tools are
contained in sterile condition;
30 other accessories (36, 38, 42, 44, 46) in sterile
condition in sterile packaging;

a user input device (40); and



clainms 2-8 where in the software-integrated di sposable kit (20) 25 further
includes: a label (24) to identify a particular procedure to be perforned
usi ng thewhios/io3eteril e packaging (22) in which the tools &cCa/USopsasat ned in
sterile condition; 30 other accessories (36, 38, 42, 44, 46) in sterile
condition in sterile packaging; a user_i#puj device (40); and WO 03/034213
PCT/ US02/ 32822 - 13 wherein the digital nedium (50) is a disposable

one-time use digital nggdiumkeadablgbyaihe nd _conial an
upgrade software specific to the proge 3re eagentlﬁled onatﬁguﬁg%ap 5 10.

The system a8P§etif%r thici ficiaph Famheneitpacadleuser thpurcodeviees aprcl ude:

a di sposabl ecoﬁt@imé [ Za&b' leg%cﬂ@' essxr thakb Phepad i (i40) +of Oﬁhysepfgcetdnge
procedure S|t8?for nlcatlon with the conputer. 10 11

system as sef ?ﬁ%?%? an claims 1-10 wherein the digital nedlum
i ncl udes: a preprogranned one tlne use application specific sof tware

modul e (42, 76) to be yged &%E Qﬁiﬁ%?%%dgéﬁ g &, prepro en%%bggtmare

nodul e (74, 76) descrlbln e too ants 8r!es.
12. The systéﬁ?ﬁ§”§§ﬁ-ﬁ@ﬁﬂﬁe$riﬁﬂﬁwdéne of clalns 1- 11 mhereln t he digital

medi um i ncl udes: prepr qggespRdp3af té@&ﬂéﬁlge%&emw wsﬂéf%“%ﬁ)
speC|f|cat|ons of each of the tools, probes,

i nstrunent ed 8Ed€§%éF|E§eéﬁﬁF§?HE@i§H¥etﬁ%rHﬁﬂthSCommﬁ?%99§@@Wﬂ@éﬂsébeforth
in any one otomghid:s 1-12 wherein the digital mediumincludes:
preprogranmed software (76) with 3D virtual representations, inmages, or
information or instrunmented tools,

10 11. The system as set forth in any one of

claims 1-10 wherein the digital medium includes:

a preprogrammed one-time use application specific
software module (72, 76) to be used in the procedure; and

a preprogrammed software module (74, 76) describing

15 the tools, implants, and other accessories.

12. The system as set forth in any one of
claims 1-11 wherein the digital medium includes:

preprogrammed software (74) describing dimensional
specifications of each of the tools, probes, guides, and any

20 other instrumented accessories contained in the kit.

13. The system as set forth in any one of

claims 1-12 wherein the digital medium includes:
preprogrammed software (76) with 3D wvirtual
representations, images, or information or instrumented tools,
25 accessories, implants, and any associated hardware contained in
the kits used to create 3D virtual representations of the tools

in the images on the display.

14. The system as set forth in any one of
claims 1-13, the digital medium includes:
30 breprogrammed software (72) for superimposing

instrumented tools, accessories, implants, and associated



25 accessories, inplants, and any associ ated hardware contained in the kits
used to create 3D virtual representations of the tools in the inages on

t he di splwe.0308421Fhe system as set forth in any one of clpaiTrsod3283; t he

di gital nmediumincludes: 30 preprogramed software (72) for superinposing
instrunented tools, accessories, inplantys, and associated WO 03/ 034213

PCT/ US02/ 32822 - 14 hardware on the inages in a wirefrane or a user

sel ect ed cushemiwdmey BAt thd SmafBe syt eM-asraft of-0f thydnsan @%%:? I ai ms
1- 14 wherein ghlg di gital nediumincl udes: r5 an area 71:2 V\%CI:C §t8%F%I§ t he

sof twar e applfl chti'on which enables full user functi onal ity, an area (74)
whi ch stores specifications and characteri sti cs of the tools; an area (76)

whi ch stores 3D virtualcrep e i nformation of the
tool s and accessories (!L:(5)nt a?ﬁ%dng*\l?stt &heaﬁl tSet g%%a}sﬁharje% G78) fAPchCSt ores
addi tional ifid¥ifatidd wherelmthet oigl wer edibmrimpriocedur e. 16. The system
as set ferth in any ongnoOireaS(7@)aifBch- ;&mert%lens%&,d{@%‘ﬁ?ﬂgcg%{f&?%)

i ncl udes: one of acoustic sensors, infrared sensors aANer a
that are utiVPy3d FGPUEE eFHhnaisgr| Sengiiomadityhe tools. 17. The system as

set forth in claim16 ahergidn t rxa4)Zowﬁ{@pklstlg,rggstglgéélnﬁcléq%nsa %g(pl
cart (12) for #)oleon % t%ﬁ?. \{ll deo caneras in a surgical suite. The
system as sef YSER any &N6f TOtSi ms 1- 17 wherein the processor

i ncludes: 25 an interfacarkar (it ehi:@n@esi»da:oBDVwiﬂ‘clﬁ:LS@éﬁfe%eﬁftatlons,
three- di@EnSiﬁHBgS,6|§CE 9g@égé¥o%9“95£ﬁ %éﬂ%% ahd accessories contained
in the kit; and

an area (78) which stores additional information

relevant to a particular procedure.

le. The system as set forth in any one of

15 claims 1-15 wherein the tracking system includes:
one of acoustic sensors, infrared sensors, video
cameras (16), that are utilized to determine a location of the

tools.

17. The system as set forth in claim 16 wherein the
20 tracking system includes:
a mobile cart (12) for positioning the video cameras

in a surgical suite.

18. The system as set forth in any one of
claims 1-17 wherein the processor includes:
25 an interface for interconnection with a source of
three-dimensional electronic diagnostic images;
an interface for interconnection with a
human-readable display for displaying diagnostic images and
superimposed representations of the tools:;
30 an interface for interconnection with a user input
control; and,
an interface for interconnection with optical sensors

for monitoring position and movement of the tools.



an interface for interconnection with a human-readabl e display for

di spl ayi ng di agnostic inmages and superinposed representations of the
tool s; 30wersioat2¢s f ace for interconnection with a user inpar/uSowsasenl ; and,
an interface for interconnection with optical sensors for nonitoring
position and novenent of the tools. WO Q3034213 PCT/US02/ 32822 - 15 19.
A kit for use in the systemof claims 1-18, the kit conprising: an

identification of a sungicah proGeguss tig bee sg%ﬁ:feRrHPQ:lléﬂanl he lﬁhé 5
the surgical,tools in sterile condition in sterile packaging v&]

used in the kﬁ‘én??“fﬁréﬁlgﬁrgr cal procedure; nmedical appliances in st err I e
condition in sterile panka@renglﬁtnatlioare:msed sugiégl | geptédied sar gkcal

procedure; ﬁgrf&%e@f Qs 8? ki sterile condition in sterile 10
packagi ng for ectri call nt er connectr on with a graphics processor outside

a sterile field; and tﬁéedisgrqwalnédpés piepstogridenmedndi tiora iporsttieet Lef an

i mage gui dedp§d;lu£agﬁrrrﬁg ﬂh@@l@sﬂéﬁﬁsﬁﬁogﬁ a!Hea&QeH€§HéoPts'u\.é8 éf‘fﬂoq:%tdh?g
concerning the tools and.the appliances jn the mﬁ i's readabl e by

the processor. 20. A n@?ﬂb‘da]ofaﬂ%%%ﬁtJrrhgs%rééﬁpﬁt’@‘ﬂl@rﬁﬂ diferfitegile

procedure, thecketihgd waonpras mgedopreruhmg igdesof tv@y eui-gl €41 Pretedigppsabl e

kit (20) and renoving_ga attaolr ggnléjonﬂ (15 rocedur.e speci, f| c 20

sof t war e whi ch terrporarll up GPAdeg i ted;’F%]f‘fCJﬁ Sﬁg Fityon $oF Waret e o
hi gher 4Ser Padeadigwal fey; $lesericay tingedicgnteadtivedi wirthnto arephpuser

(10)  which %ﬁoﬁs@b&ogﬁgw gt ot he Hidfidedfunctionality software to
upgrade the functionali ty 25 perform ng t he procedure; deactivating or

encrypting the digital W%dpﬁﬂ]abamqgﬁa preprogrammed with a portion of an
image guided surgery processing program and descriptive

information concerning the tools and the appliances in the kit

15 which is readable by the processor.

20. A method of implementing a computer-implemented
procedure, the method comprising:
opening a software-integrated disposable kit (20) and
removing a digital medium (50) with a procedure specific
20 software which temporarily wupgrades limited functionality
software to higher user functionality;
inserting the digital medium into a computer (10)
which is preprogrammed with the limited functionality software
to upgrade the functionality;
25 rerforming the procedure;

deactivating or encrypting the digital medium against

reuse in the computer;

removing the digital medium from the computer.



reuse in the conmputer; renoving the digital mediumfromthe conputer. WO
03/ 034213 PCT/ US02/ 32822 - 16 21. The nmethod as set forth in claim20
further woaBwsi2mg): archiving on the digital nediuma receca/uso2/bisst ory of
t he perforned procedure, including the downl oaded i mages, 5 selected
instrunents, inplants, Iength of procedure time, notes, or other relevant
i nformati on obtai ned during the procedure. 22. The nethod as set forth in
claim 21 further inclydgingqnLe Lhg.archiv ta for..ce
foll owup. 10 23.,Theg%éthggéaggg%%@f%$tﬁg%nﬁgﬂgpdgé oal%EFgfﬁ%ﬁ%%e§7
further incl dBFRGELIHIi or to placing the digital mediumin the kit,
grograrm‘i ng ]Ehe d: gi talatrm_aﬂir%jtrg \an Ehgikcg?ﬁsjfgngidi% of %ﬁ:‘b@g oﬁt}ﬁlé':to?g}dt o
epi ctions of _t s_coptain i n e kit. 24. e nethod, as set for in
ol aim 23 fur Pherooi REFCHITNG! BRevahEs gt SUBEDS; PR PEBI L2055 M38Smet hod
as set fbrthsehectad mm2drdnerttser implegitsdi gigt2Ootipsposdinge afime hewcttesl, s and
the digital di i r s .pr.ac . hod as
set forth inggnéﬂgﬁﬁh%?gv%Pgi%§§%8$%g8§d%?%gge?ngﬁﬂgﬁ%5%%ug¥£§a§ﬁ%hconputer
as a planning station before a 25 procedure to define entry points and
trajectories. 27. The methodnasmsehod 054 hsdth BsBLONG of1ai6l B3i1NE ;20126
further includifg%gfnior to placing tools and accessories in the kit,
sterilizing the % and accessories. 30 28. An inmage gui ded procedure
system conpri si ng: WO 08034213 aPChAUSD212328Z3r review and follow-up.

10 23. The method as set forth 1in any one of
claims 20-27 further including:

prior to placing the digital medium in the kit,

programming the digital medium with dimensional information

about and depictions of tools contained in the kit.

15 24 . The method as set forth in claim 23 further
including:

preventing reuse of the tools.

25. The method as set forth in claim 24 further
including:
20 disposing of the tools and the digital medium without

reuse after the procedure.

26. The method as set forth in any one of
claims 20-25 further including:
using the computer as a planning station before a

25 procedure to define entry points and trajectories.

27. The method as set forth in any one of
claims 20-26 further including:
prior to placing tools and accessories in the kit,

sterilizing the tools and accessories.

30 28. An image guided procedure system comprising:
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procedure, deactivating®t heTHe givsdlemnadiset Agelitndn ¢kaise 28 wherein the

processor further includes:
a deactivator which deactivates the digital media

against reuse at the end of an image guided procedure.

15 30. A method comprising:
providing a kit which includes (1) tools and
accessories and (2) a digital medium which is preprogrammed with
(i) at least a portion of a graphics processing program and (ii)
information concerning the tools and accessories:;

20 at a procedure site, removing the secure digital
medium from the kit and inserting it into a processor which,
between software with which the processor is preprogrammed and
the software from the digital medium, processes electronic
images, correlates a coordinate system of the procedure site

25 with a coordinate system of the diagnostic images, tracks a
location of the instrumented surgical tools in the coordinate
system of the procedure site, and translates the instrument

position into the coordinate system of the diagnostic image.

31. The method as set forth in claim 30 further
30 including:

after the procedure, deactivating the digital media

against reuse.



