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Accurate Pedicle Screw Positioning Technology of Tianji
Orthopedic Robot in Spinal Fusion Surgery
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Abstract

The purpose of this study is to evaluate the effectiveness and feasibility of precise pedicle screw positioning technology using Tianji
orthopedic robots in spinal fusion surgery. Firstly, a retrospective analysis was conducted on the clinical data of a group of patients
undergoing spinal fusion surgery. All surgeries are performed by experienced orthopedic doctors using Tianji orthopedic robots for
pedicle screw positioning. Through computer-aided navigation systems and robot guidance, pedicle screws are accurately positioned
in the patient's spine. The Tianji orthopedic robot has successfully achieved precise pedicle screw positioning in all surgeries. There
were no obvious complications or positioning errors during the surgery. Postoperative follow-up showed that most patients had good
fusion and did not experience any loosening or displacement of pedicle screws.

Keywords
Tianji orthopedic robot; spinal fusion surgery; pedicle screw; positioning technology

KIBHENBFAETEMS FARAPHBRESREBSTEN
BARHI R

PO EEBE, SR E - R BT 430080

m =

ABFFH B 4GRS RIVE B ALAAR RS T Kb 0 #i i 5 ARRAT AL B ARG R A TAT M, B AR BT T —
MRS T R EH NG REIE. AT ABZEFF 0 FAE 20 R X IVE A EAZATHE 5 AR 4T, B
it EAE B FALAR AAMBEAT] T, M5 ARRATHCRE AL T B4, RIVEFABEALAF AT R ENT 45
M 5 ARIRAT AL, FREE T RA AN R LR R AR, KM ET, REEEHWRESFILRY, FHLE
B IAE 5 ARIFATRN B XA AL L,

ES 40
RIVEHIBA; HimsF A HFRPAT; TEHA

1515 2 BHEMAFANBHESREBSTEMFE

by I =
BHBAT AR ML, ATdmyy 1
HE AL A S AL S [, ek 2.1 PR A TR i S IR ST (L A B A
W RS R, e A | |
. DR R e Ty T TR RE AR RAL. S
ST EE A BRI, (17 5 MEH T A
BRI LI, AT, TS Tty o | e H RN, [ SR T AR
e A R T AT, S A TR AR5
e o R, F LRGSR Bl
WS RIBETIE r, ATETEPRRI SR ATE R gy

EFARPNEHHES RIRE E AR RS AT 71 22 B ARBALERFEAR KR IMASHS
fiE H

(fEERIAT] B (1986-) , &, PEMILENA, & 5 TR e ] A S BT AR BRI IAIA G 3 &R

B, FEFIM, MBMBERNFIEAR. Bl WSRMESHURETEAIRYER,, rRkaSEuB s o Bd

16



Tl R EF RS

<% 06% - £ 0841 - 2023 £ 08 A

AR hE sk, MIEEINT AR RSAIA G H A AE A
Ao IXEIFARIE RTRERIE ARy . Ry, BETIASERS (i
5, EEEWFASRAEERE.

3 EEE S IREBSTE (L B 534
3.1 ERLEMIEZIREEERFIRITH PR

F TN T EE A B & RIF A9 TR PN EE DS
o 2, ARTFEEMS I E— ERRENAIE L.
FERBRVE AR b X 0 32 B Tt 5B R R A5
Me, SECESHRIEETHEA NI, FTRESHEINF AN
FRM AR
3.2 RIEZMAN S E MR Pk

BIEE—NERNEEEN, EEREEES TR
HA . RITNHRELEE, F e HEEAEEA RIS T
FAIERL, A5 EHAEERSEET, HEn e
MEREAINS . X AT RE S SRR T A B e HARGIE,
M FARBCRINEE RS
3.3 BRZ LA RIRFI SR L

R T LMz K I BRI AT AL, R
VER R P TEE AR TR A IR B B AR, XAlRES
BUBETALENAER, B0 TS AR NG. R, Gz
SRR Y S ESR ST AR S BRI 17 [ A5 T2 ARG e 1 SR A
VARERET, RIRESECTARCR A .

4 STXTERRHE S RIRST RE {3 /23 R AR IR 5 Bt
SO TR SRS R, AR
PRN
4.1 SINTEHHE S IRIBSTE M HA
5IAFHARMARIL BRI A DS RIRET
B, HLEsAFIFSCHERINIBSE . (oRka R o
HURBYSHTAZ, RESIREtR RO G . SR
STBERIE BRI PR, HLESAFTLURBIHHES
BrEAUTIE, RS EERERO 4R, FA

KN (L x TEEE x IHIEE) A

HX WxC# (1)
SRR INA Cdibas e B R s S E b HHmE )
Fy X Fyy x K1# (2)

BRSO . HIREREL: RelU, Bl BB RIS

FHIEE], FH o)
N = (H — Fp)/S+t1x(W-Fy, )/S+1x K1# (3)

W YIFEIES, R AGEREETANESEL,
{#15 CNN BERSHERfHIA B H B R G S AR AL B AT
o XKE, Hles NrTDARIRX (S B i e ar, Sl
R HE S IR E T MBS s XM R AT DUR DI e 2206
RIS E AL PR, $E AR SRR .
4.2 ¥R fFH| 5 AR 1 B8

TERE I SARIBET e AR R, AT DURI A SE s S

TRBI AR SR i A B BE 1 L (5 X B
CT 8¢ MRI S G AR A B G SR, &Gt
TTPRGLIEHRIE, AOFEZENE | HOBRRSLLRE | IDSINS, R
BRI T BT A b B, S iRl | Algses S5 57k,
A R B SRR B R R RS S5, Blan, RIS G
FRARZE IS (CNN) R, fEELAENS B 2R B E =+
G ROMES . R TIRHEREEEER, RS Rl R B R
2H | RTIRHRAEEIRIAL ERTE A . OB S BB A R 1A
Wit ST E GL A AR, R S M pRAm 7 o
43 5| NEHRZBEMEMES

BAAlEE AL T AS, EAF ISR SHHES
HUIBETHIE IR, 5SS RIS RS L2 A S | 5
AT UAEERFFEAR P BB A i H W IR ST 2 75 IE i EE
BEAL, §IEEE SN S EERRGOSER, IR TR
B STIESAS, WINE RS20 S,

FEFAP, EHEFIFE O-arm FATEMRER, B2t
GG RGBS ST ISR EAFDUE XN A%
TE= R IR A B T AR . XS
FEAREWAETF R 2 BN ARG St T R ATTm, 2
BT R A, (BT B AR, SRS
M= R TS BRI B AT, RS SRS
FAE R . XIS E A RS SR IR S SR IEE TR E
AR, BalR R A B HA

SRS ATUAN R R B A E(E R, B TiEsT
BASHERINGS, PSR E RS AR R BT E A,
FHOHTEN, TorEIrEiiEs, BETArEEA, Bl
EYNCIE T oot iy i A S DN R S e = N
TRAEET (G B AR R . IXREIS D T AR
IR CERIE], $2ESePRI TAR . BIANLZERAG IS A
SEAEIBETE A TR T HISERINE 1 Bk,

R 15IANBFANGSREEBITENFAPAHR

febr s
25T B AASIA] < 20min
FERER 2K
BE IR 15mL

W1 R, EERYLESAS SRR TR EAT
ARE, SEEFARREARZE] 20min, BOKEIE 2k, BE
HIMESPH 15mL. SESEMFARITEMEL, SIANEA
SISARGRIRES R T AR, B BRERTEE T
B, BEXERGHAE), B4R =4SSR
ROR O-arm FREUBIHHIEEETEL, HPRHMGBS STot%
SHRUARGUHTIRET B AR, fEIRETE AN
FE, SRS = ARG TSEhE (AT R R,
RS SR ERE . XERENFASELT
SER = AT HOIRE, AR BDER A=Al E B B S UG R
EA.

17



Tl R EF RS

<% 06% - £ 0841 - 2023 £ 08 A

LR ERTR, A TRIMESET e SRR TEER
IR, ATRLS [ AABHE SHRIRE T ok . HESRARRILE R
PIRETIVIN S | NSE BRI ARG . IXEAEER R S TR
HOUERPERTRCR , D FARNBGAIARG H AR A L o [,
XA BE AR T SR R R ARG A S RS T

5 SEEREFI 5 H
51 BfIE=

TEARBEH, FRTEHESMFFEAR T R HEME S AR IR ET
NEIE TR, SERENZE (AIS) WEBEFTES ETIE
FTEAFARGE—RFIRERNXG . AIS BE B SIS
FASSRE, FERIEROHEME S AR | Pttt Ao NE R R,
HRERIE BT EAEEN S, REFERESEENIR
PRESS , TS B ARIR LD 2R IR, H BB B K o
52 fRRAR

AT RRGX— R, ARBEAENERTS AT “RIL 2
RBRWLEEA . e ALUS R GG TR BAES Mk
W E , 75 AIS A IR B A F AP ENH B ELH
RH CRIL 2 BRI AEARBI TR, iR
EER . FAIRIASL . SRS LA 25 F 4R

XU ARG A RAR AU I SR 01 2 aE, FE B
BRAEEFARIERFEAREAEHRZETE A . R+, N
EEMERER AT LontC BB NEE A% st hiZ i1 CD
HORIZON SEXTANT 1T System & FEPNEE 7246, XELPN[HE
TEMEERH Ti-6A1-4V &SR, BAHFAEE RIS
FERO s, ARG I R e RIS R D, A
Siemens /A F]HY ARCADIS Orbic 3D 25 /EH C & X 2801,

AIDIPERAE ETHEAR I E O aab e NI, HEPERIEE |
A NEAR . 1B C B X ZHLEIIIRE, AJLASC g2
A MESHIBET OIS, FlRe i MPles A TrESS
AGSERHIETTRIE, e ENMTFRE 25, MIWF
BHET T BBt . EVURFE &0 FEL 2em 1Y
INTJEE DR T8, FHRA T R IR MBI TR 3R
Ao fHRABREEE AW, AT ERFE 5 e G
B2z, A OIS REZZ, BERH C B X LY
BEUIDRE , PR IfE S IR IRZZ ) B O 75 1R
5.3 R AR

F2HHT RIV BRWLAE AHIED AIS EET N H
R, SESETEIANR, P2 BB ST
P RbHmnE . RGEm2aE R, FARREIEE. B
FEREGASS HTHASRUS T BEMEGE . P W B4
/N, BETHTPEEE 95%~100%, TErcidImIREsss 3= (1
EEREANE T BT . AN, PR AHBYE AT
PUB DA . RSEERZE AR, FRIRFEARREE
FRRGR, AR LBl Mt K T s AR s

6 &5iE

bRk, RIVERLEE AER IR A T AR PRI
RIFAVSCRATAT TR, EREAE AT B LR A= SLOURE IR S AR
ETEAL, WO FARNEGADFLAEN AR A, 1IN, RGBS
TR, MESHRIBETA HIFASIEGRE ARSI I,
RIVERHLE NEB RS AT BB A — a5
FAZREE) TR, AIDUR &S T ARM BRI EZ N HE

JiE.

F2 “XI FRIEZANHED AIS EFTHI N AR

o7 PR SRS I EFEITME  BORPE RNEEma P —_ N
- b TR o g e PR FAREHER JR G (ERER ]
FoE 0.63~0.91 mm  95%~100% 60%~70% AR 30% Wb 40% AR 50% A% 40% Yk 2~3 K
S0k [2] Afb s MR 7K S R E TR AREE A F AR

[ Tt fie s, 5 E) 7 RIS R NG eI E SRR ET
B AR IRIE V]I R AT L6 R 57 442,2020,19(14):1514-
1518.

18

HIR7 ). H A E BRI, 2019,39(10):637-644.
[3] & B, s S B L2s NGB Nz R B MEE TR
TR F AR (7 ) S HEEE 5 4%75,2021,36(5):386-390.





