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FIG. 35 

A 
PLAN OPERAICN USNG STORED MEDICAL DATA EN COMPUTE 
148 AND DESERED IMAGENG DATA ALSO STORED N COMPUTE 
148, OFF-LINE IN OPERATING ROOM OR REMOTE LOCATION 

C 
ANALYZE RESULTS OF SIMULATED OPERATION OFF-LENE AND 

MODIFY SMULATED OF ERAON OFF-LNE AS 
REQUIRE BASED ON 

ANALYSS 

PERFCRM OPERATION 

E 
ANAYZE OPERAON AND STORE MECA. DATA FROM 

OPERATION EN COMPUTER 148 

PERFORM FOLLOW-UP AS PER FOCW-UP PROTOCOL. 
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FIG. 36A 

A COWN CAC SORED MEDICAL AIA REGARDENG PATIENT FROM CCMPTER 148 

3. DOWNLOAD REFERENCE DATA REGARDING OPERATION FROM COMPUTER 148 

w 

C. DETERMINE DESERED PATENT ORIENTATION FOR MAGING 

O. 

E. ANAL.YZE SIMULATED IMAGENG 

MODIFY CR CONFIRM FNAL DESERED PATENT ORIENTATION 

G. OPERATE SUBSYSTEM 1750 TO POSITION PATIENTAS PERFENA DESERE PAINT CRENTATION FOR MAGING 

H. PERFORM PATIENT MAGNG AND DCWNLOAD IMAGE DATA TO COMPUTER 148 

!. OPERATE CCMPUTER 148 TO ACCESSIBLY STORE MAGE DATAN THREE DIMENSIONAL 
FORMAND PERFORMAS SERVER 

J. WIEW DESERED IMAGE DATA STCRED CN COMPUTER 148 FOR REGION OF ENTEREST USING 
CLIENT-SERVER MAGE TRANSMSSION TECHNICUES WHERE SUBSYSTEM 1750 S CLENT 

K. ANALYZE REGION OF INTEREST 

t. IF AND AS NEC2SSARY, SUPPLEMENT IMAGE DATA IN REGION OF INTEREST WITH STORED REFERENCEQATA 
REGARDING OPERATION FROM COMPUTER 148AND DISTINGUISH IMAGE DATA FROM REFERENCE OATA ON DISPLAY 

M. ANAYE SUPPEMENTED IMAGE DATA 

N. iF AND AS NECESSARY PERFORMAD TONA PATIENT MAGNG 

o CONFERM SIRED COMPLEENESS AND ACCEPTASLY OF IMAGE CAA iN REGION OF NEREST 
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FIG. 36B 

PLAN OPERATION USING ANY ONE OR MORE OF PEDALS 1666, tiss8, 1670, MONITOR 1520, KEYBOARD 1694, 
JOYSICKS 1696. MOUSE 1695. HEADSE 1698 AND ANC NTERFACE 70 NCLUOING THE FOLLCWING STEPS: 

------------- 
A1 CETERMNE YPE AND SEZE OF MPLANT TO BE SERTED ANCIOR RESTORATION OF WEREBRATO BE 

CARRE OUT 
re-erector-o-o-o-o-o-o-o-o-o-o-o-o-o-o- 

-o-o-o-e 
A2 CEERMENENAVGA.N PA OF FERS CAN NLA SJBASSEMBLY 72 . RESPATIA, OMENSIONS 

AND E 

A3 DEERMiNE MING OF INSERION OF SECON CANNUAS BASSEMBLY 174 

OERMINE POSITONING ANOMING OF ENSERON AND ANCHORNG 
CFRD CANNUA SUBASSEMBLY 1.78 

A5 DETERMINE TRENG OF REMOVAL OF FIRST CANNULA SUBASSEMBLY 172, SECOND CANNULA 
SUBASSEMBLY 74 AND INNERPORON 502 OF TRD CANNULA SUBASSEMBLY 75 
- - - - - - - - T - 

A6 DETERMINE MiGAN TECHNOE OF DiSCSUCONNG 

ETRINE TIMING AN PRCOCO FOR MACHINNG ENCATES OF WEREBRAE NCLUDING 
SELECTION OF TOOLS TO BE USED 

as DETERMINE TIMING AND PROTOCOLFOR RESTORATION OF VERTESRAE, INCLUDING SELECTION OF 
OCS TO 3E USED - T 

A9 CEERMNEMING AND PROTOCO FOR INSERTON OF MANT. NCLONG SELECTION OF OOSO 
St USE) 

A 10 CEERINE IMING ANE PRCOCOL FOR REMOVA of OOLS, SRGCAt WEHICLES, 
DESRES AND CAN EA ASSEELY FRON FAEN AN SRG NERNASSE 

ASWEAS FNSNG AND COSENG OF CPERATION SE A SPINE 

- Y - 

A SAWE CERAON AN ENORY 
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FG. 37 

A. INTERACTIVELY SELECT MODE OF OSPLAY 

NTERACTIVELY SEC MING FORCSPAY 

NTERACTIVELY SELECT ANGES OF WEW ANC 
MAGNIFICATION 

NTERACTIVELY SELECT AUTOMAC ANALYSS AND 
WARNING FEATURES 

E. NERACTIVELY SELECT SIMULATED REAME WSON 
FEATURES 

F. NTERACTIVELY INTERVENE TO CHANGE PLANNED 
OPERATION IN THE COURSE OF THE SIMULATON 

-----------m-m-m-m-lon 

G. ENTERACTIVE.Y SUAE LOW PROBABY SILACNS | 
| -- 
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FIG 38 

A. APPLY COMPUTERZED ANALYSS TO SIMUAED OPERATION 
STORED IN MEMORY O PROVIDE OPTIMALIZATION AND 

MNMZE RSK 

DISPLAY SIMULATED OPERATION STORED IN MEMORY 
TO OPSERATOR W H COMMENTS AND WARNINGS FROM 

COMPUTERIZED ANALYSIS NOVERLAY 

TERACTIVELY INPUT OPERATOR MOO FICATIONS TO 
SMULATED OPERATION SORED IN MEMORY 

D. APPLY COMPUTERIZED ANALYSS TO OPERATOR 
MOD FED SIMULATED CPERATION STORED IN MEMORY 

TO PROVIDE OPT MALEZAON AND MINIMIZE RSK 

DSPLAY OPERATOR MOD FED SIMULATEO OPERATION 
STORED IN MEMORY TO OPERATOR WITH COMMENTS 
AND WARNINGS FROM COMPUTERIZED ANALYSS OF 

PREVIOUS STEP NOVERLAY 

F. WHEN ALL OPERATOR MODIFICATIONSENTERED AND 
RESULTS OF COMPUTERZED ANAYSS INCORPORATED 

CONFIRM FINA OPERATION PAN 

| G STORE FINAL OF ERAION PAN N MEMORY 
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F.G. 39A 

A 
OBTAIN CURRENT PATIENT MEDCAL DATA 

B 
DOWNLOAD FINAL OPERATION PLAN FROM MEMORY 

D 
NTERACTIVELY MODIFY OR ABORT FINAL OPERATION PLAN IN VIEW OF CURREN 

PATIENT MEDICA DATA 

F 
IF PROCEED, POSITION PATIENT ON SUPPORT TABLE 100 

G 
OPERATE SUBSYSTEM 176O TO POSTION PATENTAS PER FINAL DESIRED PATIEN 

ORIENTATION FOR IMMEDIATE PRE-OPERATION MAGNG 

H 
TENTATIVELY FIX POSITION OF PATIENT RELATIVE TO SUPPORT TABLE 100 

J 
OPERATE COMPUTER 148 TO ACCESSBLY STORE IMAGE DATAN THREE 

DIMENSIONAL FORMAND PERFORMAS SaRVER 
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F.G. 39B 

K 
WEW DESRED IMAGE DATA SORED ON COMPUTER 148 FOR REGION OF NERES 

USING CLIENTSERVER MAGE TRANSMISSION TECHNICUES WHERE SUESYSTEM 1750 S 
CENT 

L 
FAND AS NECESSARY REPOSITON PATIENT 

M 
IF ANAS NECESSARY, SUPPLEMENT MAGE DATAN REGION OF NTEREST WITH 
STORED REFERENCE OAA REGARDING OPERATION FROM COMPUTER 148 AND 

DISTINGUISH IMAGE DAA, FRCA, REFERENCE DAA. ON DISPLAY 
--- 

N 
ANAL.Y.AE SUPPLEMENTED MAGE DATA 

w 
O 

F AND AS NECESSARY PERFORMACCNAL PAENT MAGNG 

CONFIRM DESRED COMPLEENESS AND ACCEPTABLY OF IMAGE DAAN REGCN OF 
NEREST 

O 
MODIFYOPERATION PANTC CCNFORM TO ACTUALPATEN FIXED FMMEDATE 

PRECPERATIVE ORIENTAFON USNG ANY ONE OR MORE OF HANO PEDALS 1666, 1658, 
1670, MONITOR 1690, KEYBOARD 1694, JOYSTICK 1696, MOUSE 1697, HEADSET 1698 AND 

HAND NERFACE 700 

CONFIRMA FINAL REATME STARING OPERATION PLAN 

S 
CONFIRM ABOR OPERATION GOAHEAD - *** - 
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FIG. 39C 

A 
INSERT FiRST CANNULA SUBASSEMBLY 172AS PER FINAL REAL TIME 

STARTING OPERATION PLANAS MODEFED NTERACTIVELY N REAL TIME BY 
OPERATOR USING INPUTS INTERALA FROM ONE OR MORE OF WIEWING PORTS 

31S ASSOCATED WITH UMINATION SENSORS 3.5 

B 
ANCHOR FIRST CANNUA SUBASSEMBLY NO DISC A 
TARGET O CATION USNG ANCHORNG SCREW 294 

C 
iNSERT SECONO CANNUA SUBASSEMBLY 174 AS PER 

FINAL REAL TIME STARTING OPERATION PLAN AS 
MOD FED INTERACTIVELY IN REAL TIME BY CPERATOR 
USING INPUTS INTER ALA FROM ONE OFR MORE OF 

VIEWNG PORTS 408 ASSOCATED WITH FLUMINATION 
PORS 410 

D 
NSER THIRD CANNULA SUBASSEMBLY 1.76 AS PER 
FiNAL REAL ME STARTNG OPERATION PAN AS 

MCD FED INTERACTIVELY N REAL TIME BY OPERATOR 
USING NPUTS NERALA FROM ONE OR MORE OF 

WEWiNG PORS 562 ASSOCATED WITH LUMNATION 
PORTS 564 

ANCHOR THRD CANNUA SUBASSEMBLY NO 
WEREBRA, AT TARGET LOCATION HEREON USNG 

ANCHORNG SCREW 520 
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FIG. 39D 

A 
REMOVE FIRST CANNULA SUBASSEMBLY 172, SECOND CANNULA SUBASSEMBLY 174 ANO 

INNER PORTION 502 OF THERD CANNUA SUBASSEMBLY 176 

-- 
PERFORM CSC SUCTIONNG AS PER FNAL REAL TIME STARTING OPERATION PLANAS 
MODIFIED INTERACTIVELY IN REAL TIME EY ORERATOR USING NPUTS INTERALA FROM 

ONE OR MORE OF SENSORS 532 ASSOCASEC WHILUMINATORS 533 

C 
RESTORE WEREBRAE USENG SELECTED TOOLS AS PER FINA REAL TIME STARNG 
OPERATION PANAS MOD FEED ENTERACTIVELY IN REAL TIME EY OPERATOR USNG 

INPUTS NERALA FROM ONE ORMORE OF SENSORS532 ASSOCATED WITH 
UMANACRS533 

- D 
MACHINE END PATES OF VERTEBRAE USENG SELECTED TOOLS AS PER FINAL 

REAL ME STARTING CPERATION PLANAS MODEFED INTERACTIVELY N REAL TIME EY 
OPERATOR USNG INPUTS ENERALA FROM ONE CR MORE CFSENSORS 532 

ASSOCATED WITH LLUMNATORS533 

OPERATION PLAN AS MOD FED INTERACTIVELY N REAL TIME EY OPERATOR USNG 
NPUTS NER AA FROM CNE OR MORE OF SENSORS 532 ASSOCATE WIT 

LLUMNACRS 533 

F 
FINISH AND CLOSE OF OPERATION SITE ASP.NE AS PER FINAL REAL TIME STARING 
OPERATION PANAS MODIFIED ENTERACTFWLY FN REAL TIME BY OPERAOR USENG 

NPUTS INTERALA FROM ONE OR MORE CFSENSCRS 532 ASSOCATED WITH 
iLLUMENATORS 533 

REMOVE TOOLS, SURGICAWE-FCLES, DEBRIS AND CANNULA ASSEMBLY 17O FROM 
PATENANO SUTURE INTERNAL SSUE 

  

  

  

  

  

  

  

  

  

  



Patent Application Publication Jun. 19, 2008 Sheet 51 of 257 US 2008/0147188A1 

FIG. 40 

A. FOLLOWING COMPLETCN OF OPSRAON, CNCE AGAN PERFORM PATIENT MAGNG 
AND COWNLOAD POST OPERATIVE IMAGE CATA TO COMPUTER 148 

i 3. OPERATE COMPUTER 148 TO ACCESSIBLY STORE POSTCPERATIVE MAGE DATA N 
THREE C MENS CNAL FORMAND PERFORMAS SERVER 

WEW CES RED PCST-OPERATIVE IMAGE DATA STORED ON COMPUTER 148 FOR 
REGION OF INTEREST USNG CLIEN-SERVER MAGE TRANS MESSON 

EC-NCRUES WHERE SUBSYSTEM 1750 S CEN 

D. ANAYZE REGION OF INTERESTAND COMPARE POST-OPERATIVE MAGE DATA 
WITH STORED PRE-OPERATIVE iMAGE DATA ANC REFERENCE DATA 

- 
i 
3. 

E. F AND AS NECESSARY, REPOSITON PATENT 

F. FFAND AS NECESSARY, SUPPLEMENT POST-OPERATIVE IMAGE DATA IN REGON 
OF NTERES WITH STORED REFERENCE CAA REGARDING CPERACN FROM 

COMPUER 148 AND DISTINGS - IMAGE DAA FROM REFERENCE DATA ON CSPLAY 

G. ANAYZE SUPPEEMENTE) POSTOPSRATIVE IMAGE DATA 

y 

H. FAND AS NECESSARY PERFORMADDITIONAL PATENT MAGING 
--- 

. 3CNFiRM DES RED COMPLEENESS ANE) ACCEPTASITY OF POSTCPERATIVE 
MAGE DATAN REGION OF INTEREST 

J. CECHCE wheTHER ADDITIONAL OPERATIVE PROCEDURES REquiRE5 MMEDIATELY 
BASED ON POS-OPERATIVE MAGE DAA AND CURRENT PATENT MEDCA. DATA 

AS WE AS REFERENCE DATA 
- - - - - 
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F.G. 41 

A COWNOAD FRCM COMPUTER 148 STANDARD FOLLOW-UP 
PROTOCO 

B. NITIALLY PERSONAZE FOLLOW-UP PROTOCO. TAKENG 
ENTO ACCOUNT INTERALA PATENT'S MEDICAL DAA 

STORED N COMPUTER 148, NATURE OF OPERATION AND 
RESULTS OF OPERAON TO PROVIDE PERSONALIZED 

NTIAL PERSONALEZED FOLLOW-UP PROTOCO 

BASED ON PATIENT EXAMINATION, NCLUDING FOLLOW-UP 
MAGING AS WELLAS PATIENT RESPONSE MODIFYNG 

NTIAL PERSONALIZED FOLLOW-UP PROTOCO FO PROVIDE 
REAL-TIME PERSONALIZED FOLLOW-UP PROTCCO 

D, AT END OF REAL-TIME PERSONALEZED FOLLOW-UP PROTOCOL. 
PERFORM FINAL EVALUATION AS TO WHETHER FURTHER 

FOLLOW-UP IS RECURED 

- 

E. ONCE FURTHER FOLLOW-UP NOT INDICATED TO BE REQUIRED, 
RELEASE PATENT FROM FOLLOW. P REGEMEN 

F. STORE AL CAA ACCUMULATED RELATING C PATENT IN 
COMPUTER 148 AND PROVIDE ACCESS THEREO TO 

PATENAND PROWE EMITED ACCESS TO ARUTHORIZED 
HEATH PROFESSONAS AND RSSEARCHERS L-T- 
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A 
UTILIZE OOWNOADED OPERATION PLAN FROM 

OPERATOR VISUALIZATION SUBASSEMBLY 1750 TO 
POSITON PATIEN FOR OPERATION 

B 
ZE DOWNLOADED OF ERATION PLAN FROM 

OPERATOR WISUALIZAION SUSASSEMBLY 750 AMD 
PATENT POSITION TO DETERMINE CANNUA ENTRY 

INSERT AND ANCHOR FIRST CANNUA SUBASSEMBL 

NSER AND ANCHOR THIRD CANNULA SUBASSEMBL 

REMOVE FIRS ANC SECON CANNUA SUBASSEMBL 
AND INNERPORTION OF THIRD CANNULA SUBASSEMB 

LOCAON AND ANGE. 

E 

F 

UTIZE SURGICAL VEHICLES, OCLS AND SENSCRST 
3 perFCRV OPERATION 
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FIG. 43 

A. DOWNLOAO OPERATION PLAN FROM OPERATOR 
WSUALZAION SUBASSEMBLY 1.75 G 

B. EXTRAC REQUIRED PATENT ORIENTATION 
FROM OPERATION PLAN 

CACUAE REOURE REPOSIONING OF TABLE 
PORTON 102 RELATEVE TO TABLE PORTION 115 

BY MOTORS 113 & 18 

D. RANSM, REPOST ONNG INSTRUCTIONS 
TO CONTROLLER 114 & 119 
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FG, 44A 

A. 
EXTRACT CANNUA ENTRYPOSITION FROM FINAL 

OPERATION PLAN 

B 
CACUATE RECURED REPOSITONING OF CARRAGE 

ASSEMBLY 1.94 AND PLATFORM 200 BY MOTORS 199 AND 
2C1 

REPOSITONING NSTRUCTIONS RECEIVED FROM 
CONTROLLERS 205 AND 208 

D 
EXRACT CANNUA ENTRY ANGLE FROM FINAL 

OPERATION PLAN 

E 
CACUAE RECURED REPOSTIONING OF 
APERTURE 220 BY PSONS 240 AND 242 

F 
REPOSIONNG INSTRUCTIONS RECEIVED FROM 

CONTROLER 252 
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FIG. 4.4B 

1. INITATE PENE RAION OF FiRST CANNUA INTO PATEN IN RESPONSE TO OPERATOR 
INPUT FROM ONE OR MORE OF AUDiO INPUT WA HEADSET 1698, HAND ENTERFACE 

INPUT 700 & KEYBOARD NPUT 1694 

DETERNE RECURED REAME SYNCHRONIZED OPERATIONS OF NEAR 
FORWARD MOON OF FIRST CANNULA SUBASSEMBLY BY MOTOR 264. ROATION OF 
FRS CANNULA SUBASSEMBLY BY MOTOR 27G AND CURWATURE CONTROL OF FERST 
CANNLA SUBASSEMBLY EY SEERING SUBASSEMBLY 330 N ORDER TO PRODUCE 
E SEQUENCE OF COORDINATE MCWEMENTS OF FIRST CANNULA SUBASSEMBLY 

C 
PROVIDE SYNCHRONIZED INS RUCTIONS TO CONROLLER 266 FOR MOTOR 264, 
CONTROLLER272 FOR MOTOR 27O AND CONTROL ER 37 FORPSTONS 368 CF 

STEERING SUBASSEMBLY 80. 

-Y-e-w-s.-- 

2. RESPONSIVE TO ANY OPERATOR INPUTS MODIFY A, BAND CAPPROPRIATELY 

i 
--- 

3. WHEN TARGET LOCATION REACHED, TERMINATE PROVISION OF SYNCHRONIZED 
: NSTRUCTIONS TO CONTROLLER 266 FOR MOTOR 264, CONTROLLER 272 FOR 
MCOR 270 AND CONTROLEFR 3 FOR PSCNS 368 OF SEERING SESASSEMBLY 80, 

4, RECEIVE OPERATOR CONFIRMAON OF APPROVA OF ARGET LOCATION FROM ONE 
ORMORE OF AUDIO INPUT WIA HEADSET 1698, HAND INTERFACE INPUT 1700 & 

KEYBOARD INPUT 694 

5, DEERMINE OPERATIONS OF MOTOR 262 ROTA: NG SHAF 293 ROTATING ANCHOR 
SCREW 294 RECURED FOR ANCHORING THE FIRST CANNUA SUBASSEMBLY 172 

NTO SPINAL CASK. 

6, CALCULATE REQUIRED MCTION OF MOTOR 362 TO ACHIEVE REQUIRED OPERATIONS 
--- 

7. RANSM ENS RUCONS C. CONTROLER 357 TO OPERAE ACTOR 262 
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F.G. 45 

1. NATE INSERTION OF SECOND CANNUAS BASSEMBLY ALONG THE OUSIDE 
OF THE FIRST CANNUA SEASSEMBLY IN RESPONSE TO OPERATOR INPUT FRC 
HEADSET 1698 ADC INPUT AND OR HAND INTERFACE INPUT 1700 OR KEYBOARD 

NPUT 694 

A 
DERIVE FROM OPERATION FNAPLAN SEQUENCE OF 
MOVEMENTS OF SECOND CANNUAS BASSEMBLY 174 

B 
DETERMINE REQUIRED REAL TIME OPERATION OF 

LINEAR FORWARD MOTOR 276 OF SECOND CANNULA 
SUBASSEMBLY 174 BY CONROl.ER 278 

C 
PROVIDE NSFRUCTIONS TO CONTROLER 278 FOR 

MOTOR 276 

2. RESPONSWE TO ANY OPERATOR INPUTS MODIFY A, BAND C 
APPROPRIATELY 

3. WHEN TARGET LOCATION OF SECCND CANNULA SUBASSEMBLY 174 
REACHED, TERMINATE PROVISION OF INSTRUCTIONS TO CONTROLLER278 

FOR MOTOR 276 
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FIG. 46A 

|N|A, NSER1ON OF THER CANNUA SUASSEMBLY 76 FN RESPONSE 
TO CPERATCR NPUT FROM ONE OR MCRE OF AUDO NPL 1698, AND 

INTERFACE NU FCC & KEYBOARD EN PUT 694 

CALCULATE, FROM CPERATION PAN, SEQUENCE OF 
COCRD? NATED MOVEMENTS OF THIRO CANNULA 

DEERMNE RECL RED REAL ME SYNCHRONIZE) 
CPERAONS OF NEAR FORWARO MOTION OF THER 
CAN NAS BASSEMBLY 1.76 EY MOOR 28 AND 

C RWARE CONTRC OF TRD CAN NLA 
SUBASSEM.SYS BY SEERNG SUBASSEMBLY 542 M 
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MOWEMENTS OF THIRD (CANNUA SUBASSEMBLY 

PROVIDE SYNCHRONIZE NSTRUCT ONS C 
CONTROLLER 282 FOR MOTOR 28 AND CONTROLaR 

543 FOR SEERING SUBASSEMBLY 542. 
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SUBASSEMBLY 1.78 

2. RESPONSIVE TO ANY OPERATOR iNPUTS MODIFY A, B AND C APPROPRIATELY 

3. WHEN TARGET LOCATION REACHEC, ERMINATE PROVISION 
OF SYNCHRONIZENSTRUCTIONS TO CONTROLER 282 FOR 

MOTOR 281 AND CONTROLLER 543 FOR SEER?NG SUBASSEMBLY 542. 
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FIG. 46 B 

A f 

WHEN FORWARD EDGE 503 INNERPORTION 502 OF THIRD CANNUA SUBASSEMBLY 176 
ENGAGES SPINE THIRD CANNULA SUBASSEMBLY 17S S COUPLED TO SECOND CANNULA 

SUBASSEMBLY 174 BY MEANS OF FEXEBE ENGAGEMEN MEMBER 569 

B 
OUTER PORTION 500 IS DECOUPLED FROM INNER PORTION 5C2AS EY MANUAL 

RETRACTION OF LOCKING PN574 

C 
CCNTROLLER 282 OPERATES MOTOR 281 TOMOVE OUTER FORTION 500 FORWARD 
RELATIVE TO INNER PORON 502 UNIL FORWARD EDGE 501 OF OUTER PORTION 500 

ENGAGES SPNE 

O 
USINGAWRENCH, SUCH ASANALLEN WRENCH. A SURGEON OR OTHER OPERATOR 

ROAABY ORVES SOCKETS 526 IN ENGAGEMEN HEADS 524 OF ANCORING SCREWS 
52C, CAUSING THEANCHORING SCREWS52O TO THREADABLY ENGAGE WERTEBRA 2004, 

THUS ANCHORING THE OUTER PORON 500 TO THE WERTEBRA, 2004 

E 
REMOVE FIRST CANNUA SUBASSEMBLY 172. SECOND CANNULA SUBASSEMBLY 74 AND 

|NNERPORTION 502 OF THRC CANNUA SUBASSEMBLY 176 

ra 

PERFORM DISC SUCTIONING AS PER FINAL REAL TIME STARTNG OPERATION PLANAS 
MODIFIED INTERACTIVELY EN REAL TIME BY CPERATOR USiNG INPUTS INTERALA FROM 

ONE OR MORE OF SENSORS 532 ASSCCATED WITH MINATORS 533 
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FG. 46C 

A 

RESTORE VERTEBRAE USING SELECTED TOOLS AS PER FINAL REAL TIME STARTING 
OPERATION PANAS MOOFED INTERACTIVEY IN REAL TIME EY OPERATOR USING 

NPUS ENERALA FROM ONE OR MORE OF SENSORS532 ASSOCATED WITH 
| UMNATORS 533 

B 
MACHINE ENC PAES OF WEREBRAE USING SELECTED TOCLS AS PER FINAL 

REAL TIME STARTING OPERATION PLAN AS MODIFIED NERACTIVELY N REAL TIME BY 
CPERATOR USENG INPUTS NTERALA FROM ONE OR MORE OF SENSORS 532 

ASSOCATEC WHILLUMNATORS 533 

C 
INSERT MPLANT USING SELECTED TOCS AS PER FINAL REAL TIME STAR ENG 

OPERATION PLANAS MCCIFIED INTERACTIVELY IN REAL TIMEBY OPERATOR USING 
INPUTS INTERALA FROM ONE ORMORE OF SENSORS532 ASSOCAED WITH 

LUMINATCRS533 

D 
FINISH AND CLOSE OF OPERATION SITEA SPNE AS PER FINAL REAL TIME STARTING 
CPERATION PLANAS MOOFFED INTERACTIVELY N REAL TIME EY OPERATOR USING 

INPUTS INTERAIA FROM CNE OR MORSE OF SENSORS532 ASSOCATED WITH 
iLLUMINAO RS S33 

REMOVE TOOLS, SURGICAL VEHCLES, DEBRIS AND CANNULA ASSEMBLY 17O FROM 
PAENT AND SUTURE INTERNAL TSSUE 
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FIG. 47 

1. FOLLOWING ANCHORNG OF THIRD CANNUA SUBASSEMBLY 176 NO 
VERTEBRA BY MEANS OF MANUAL MANIPULATION OF ANCHORING SCREWS 520 

AND MANUAL REMOVAL OF FIRST CANNULA SUBASSEMBLY 172, SECONO CANNULA 
SUBASSEMBLY 174 AND INNERPORON 502 OF THE THIRD CANNULA SUBAS 

SEMBLY 176, SUCTIONING AND REMOVING THE TARGET DISC, MANUALLY ATTACH 
SURGECAL TOOLS TO SURGECAL VEHICLES AND OPERATE SURGICA TOOLS BY 

THE FOLLOWING STEPS: 

A 
CALCULATE, FROM OPERATION PLAN, SEQUENCE OF 
COORONATED MOVE-MENTS OF SURGICAL VEHICLES 

AND SURGECA OOLS 

B 
DETERMNE RECURED REAL TIME SYNCHRONIZED 

OPSERATIONS OF SURGICAL VEHICLES AND SURGICAL 
OOLS IN ORDER TO PRODUCE THE DESRED SEQUENCE 

OF COORONATED MOVEMENTS 

PROVIDE SYNCHRONIZED INSTRUCTIONS TO 
MULFUNCTONAL CONTROLLER 253 FOR SURGICAL 

WEHICLES ANO SURGECA OOS. 
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