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Research on safe implantation of upper-middle thoracic pedicle screws under the X-ray perspective XU Wei-xing,
CHEN Qiwin, Ll Fang-cai. Department of Orthopaedice ,the Second Affiliated Hospital of Medicine College ,Zhejiang Univer-
sity ,Hangzhou 310009, China

ABSTRACT Objective:To explore the method of implanting upper-middle thoracic pedicle screws under monitoring by X -
ray and evaluate accuracy and safety. Methods: (DSix normal adult thoracic spine samples (T,~Ts)were selected , from which
single spine units were separated. A surgical probe went in along the pedicle axis. By C-shaped arm X-ray, the four probe posi-
tions were recorded : at the entering point, the front end of the probe in the middle of the pedicle,at the pack of the spine,and
under the cortex of the front of the spine. The position of the front end of the probe at the entering point,and the front end of the
probe at different depth at central -side perspective position were analyzed. The related positions and their corresponding
changing rules were also analyzed. @ Based on the changing rules mentioned above, different steps were adopted under the
guidance of the C-shaped arm X-ray, to safely implant upper-middle thoracic pedicle screws. First,six T,=Tg spine samples were
used,and under the guidance of the C-shaped arm device,96 pedicle screws were implanted. After the operation,the sping
samples were scanned through CT,and the positions of the screws were determined. Results: According to the result of the CT
scanning, the result were excellent(the screw was safely inside the pedicle)in 90 screws; Medium (the screw penetrated a little
of the inside or outside bone cortex,within 2 mm)in 6;No one was bad (the screw penetrated a lot, more than 2 mm). Conclu-
sion: The implantation of upper-middle thoracic pedicle screw under the guidance of the C-shaped arm X-ray perspective is a
simple and feasible method, and improve the accuracy and safety.

Internal fixators

Thoracic vertebrae; Pedicle screw;

Zhongguo Gushang/China J Orthop & Trauma,2008,21(2):106-108 www.zggszz.com

Key words X-rays;

HE 5 AR TR AL AR £y P H R G2k, 1EL i Y
AR Iy R A R B | PR B AT X e g A 5 AR
WRETAELA 5 T EA T S RIT 5T LA g b A =5 ARBRET AL A
B2 e S e

*PRLEAA WL SLIRIE B g, Wi BU 310012

1 #REFZE

L1 bR D6 HIEH RAHEHAZLARA (T-Ts) Al 6 HH
TR Y T W NI SE L AR A (e WP R 24 = figg )
HOTE ML), SRR BN TG TR G TR A e
AR R S5 454, O B PP AR A A4 3 S M D S B 23531
PEATEMES AR CT P43, LAHERRHE S MR &5 H 41 /N ik
FIEARA I ik Y IR S HERR 4 8 S i VB BB . @



b 40 2008 4E 2 HES 21 555 2 W)

China J Orthop & Trauma, Feb.2008,Vol.21,No.2 . 107 -

2 3.5 mm WOHEMES HURET 4 #, bR E SR A RIS & 46R
BRI AL, @C IR X LR IG R a% , for 22 FE A
N FllE ; CT HL(GE Light Speed 16 )2 CT L) , 32 538 FH 2 ]
il
1.2 SCEGHk
1. 2.1 BHFRAHES RIIZL REEA 6 HA T -T, &
M ZRARAR 2 fife H S0 38 A0 B MEAR S 5 O BRI HERR & &
SEE NS B 3 I8 Ebraheim 780 2 HE S AR IS v
FERE A5 TEAE S MR K 1 45 2 B S0 5 MR A4 T T A 58
L MAE S HRMZR , 43 BV = AR Bl 2 S 2 A o 43 2 i
XY PHSRLR, PRLR AR 5 AR 1) 5 it Bz J5E L R 32 i, e =5 AR Bl
2 SR AR A AR ICIZ AT, TARIC A A AR 1.5 mm TR
EF N S5 FME S AR L RN a2k XY 48, B
N RTHEE , 200 T A A BEET AL HE S AR R, MR
JE % MERTTZE R R R, C TR S bR HE L M0 1% . HLAERN
2k FETTIVESE U , FIPRAERN O B AGIE S F-41 057 B U
B ToiR  MEAR BT R . OFRAERIT A%  HEEFL PIMES
Wl ETAMEEES, BIGHY ; QW EIEMR SRS
Kot AR A 5 I B AR A A 5 AR USRS 5 N T s B 55 2
1.2.2 CIER X LiBWEUR T OIS 00T.
EFHs A FHIZEIHET S AL, C IR B IE AR, 32t Bh R 4k
TESRARE IR X RIBIG A AT TEME S IR P &, A
W G4 i 57 T-HE S ARIESZ 9~11 A28, AL T 1~3 4
ZIE) L FHESARIESE A 2%, T-T, MHE= AR B 2 50 %
RGBT, T~ Ty A7 2SI FETE | X B A F 1IE AT
I SAEMES IRBE T P AL E . QR IEET I m o bT . C TR X£&
BT AR S T S AR PRI, IR AR W ST Tt
THES R AL C IR X RMIAAG W AT THEAR S 2
BsF, TEAVAS UL S T i o7 T 5 AR B A0 P9 2% X Ui A M
5 HRISE T T FEME S AR T MEAR ZOARRITREERT , C TR X &
L A7 35 R O AT s o7 EL AT A A7 X G R AT g
AEORUE AE 5 AR SR T Fie A 5 AR b 4T, OME = MRl £k
SREFITME S AR AR EMER TS B B T TSR HE A A
MG AT FEHER RS 43 b (B8 a/b% ,a R FEMHER N
Kb MRS, ARFEATB IR, T =T 2924 80%,
T~Ts Z1°4 70% . 3X AT RES I H HEAR [R5 Betf S5 4R e fASIA]
2K (e 0 IHE S MG ME SR BT R e £ ) o e W
S A B HEAR [R5 B C TE R X 5735 A5 5 AR 12
ETUREE E 3 b, vl 35 Bl WA A 5 MU T R B 22 4 Bl —
1B =T 5 BOARETHEARIR B H 43 LR 8t 80% , Tu-Ty RNiB it
70% , FATTN R EL 4=
1.2.3 CJIER X LB T 525515 1 R ot = AR 184 T A
A K R IE H GESE LR MR AR [ E T FE ARG
b, B8 Kim PN Suk %548 AT 5 gk 0 kA HE 55 0 Mg i) 45
F5ol FE C TERF X LB B B AT . QW5 | St 4T 45 . 57
CIESIT I, CIERE X LRHLIE LS L WL TT 1 228 o7 Tk 5 AR
AN EG  BNZEMIRNEAE T 9~11 S22 (8] A MAL T 1~3 2z
V), 3 A A I T AR BRI, A5 DU N T AR 2 . QW5 | Sk
VI FFOSRTF O, R A, C B X LHLEN
WS A% I, T iy s (o7 T 5 AR R, TE AV 8 A% T Rl o

SN FHESARBGE ML 2 L FHES ARG e, 3568
HEET 7 10 IEA , 5 WO R T4 e AT ], TFAHEAREER A, CTE
T X LR A7 3 40 D0 T w57 T HEMR R 0, IE 7B %
P IR A TR S AR SR A Nk, 75 00 T R A T
AT, QWML TRE i FHEAN AT M IEW0 G , AR S5
AL CIBRE X LML 325 00 LT #Eir A, FHEIRRT 1/3 38
RARE, I AR 00 FLIE VU RE RS & RS AR5 AT
AKEGE H B S ARIRET, B ARET K BEARYE AR AT CT il
R AR MRET R oM S AR TE K Y 80% 7, M 25 FRL
5 DB ET FEMER IR B 1 43 b =T, A8t 80% , T,—Ts A8
1L 70% , WIUEBTIRET K B 4 53, 0T LAJE A
1. 2.4 PFEbRdE A ARSI EAE SRR |, Sobipr A
PEAT CT 3485 2 Wit 5 AR BRET (7 B, FRB R4S 3877 B At 1) 43
B, ARSI WA = MRARET 7 B VR R, HAEMES AR R
[ TS DB B0 43 RS M | A = AR BT T 1o 67 KA
AR T4 FE 2 HHME S AR R B A 0 B R R B o < 1, BT
SEANLTHES MR ; T, A F - SR E T IR SR i HE S AR AR B2
J5T, SEREAE 2 mm AP, X6 SR A 2B BETC MG 6 ; 22, IRET B i
I HHE S MRS B2 iR, 8B AE 2 mm DL b A X R L 2 6
1 AR B FE R
2 #R

ARG AL PP b, AL brAs 3 B AAE S ARIRET 96 A4,
HA It 90 M, 5 93.8% , BRET S A FHES AR N E ;1T 6 4L,
i 6.2% , BRET SERAE S AR PN SR/ MIE 2 A D SERETE 2 mm
VAN ;22,76
3 iFig
3.1 b A S AR IR Y AT ATHE AR R X MR Y
JRBRYE  Sandeep ZEFIHIE IEH A T, Fll Ts #E 5 MBS AR F /)N,
P B HEME S AR T B EAR 4 mm SRET, BTN M HEHE S
FRATEAEHR 5 mm BRET, TT UL L rp BOAEME = AR BT 8 0
AIATIY o SR IE S HE = AR S MIN -y B AT B B 4 T, ) 255 BE AN
IR FIHE S R ARAET IR BE Y 649% ; 1T HE 55 HR 44 FIAR AR 44 1 B 42 1L
HE = HRIRET SR BE ) 40%~52%, AN HoAth PN [ 5 3, HE
SARMRET HA HATAY 250 A [ AR A B, R T
FEAAR 2 Jetet A TSI b e, DT B8 1 A IR T P L3R o (R
R A S AR BAR RSN AR BB AR L B AMES
HUBETERAER AR TR BfERER, FIbiFL2E KA X &
WEA 175 & B TR B S AR 22 07 vl B I HEAE =
HUMBET R AVERPEFN L2401 Suk 25978 462 (515 AE )™, 2%
A 4604 MUBIHEME S ARIRET  ARIEARIE X £ HIWT 48 14
(10.4%) 835 67 FHURET (1.5%) H AL EFE 15, BOR SR H LA
Z& MR R385 91 A RE , (AR BE X AW IR ET 7 B 1Y
HESYER 22 5 CT W2 48 i AR bR A ff 351 A HG v P 15
ZTE 10%~83%,, HTHESAR GBI MoK TA Je
fESEFEIEN B L2 — SR M SR A& — 5
TETEME S AR L LA . MEMRE BIAIE | 084 T 28 A A )
I7 AR R BT BEARTEMER P, AN BRI BT T 32 5 28 th
5 AR Py sl &Ml iz J5T PRI, SV AR Hr s A TT DS Bl AR i 8
ETAE A RIUERA P  (HI2Z 7 1 AT AN & AR KRR BE RS T
AR BEA IR IRZE G, = S WA T4 1 AR, PRI



<108 - o B 155 2008 4 2 A5 21 4558 2 W

China J Orthop & Trauma, Feb.2008, Vol.21,No.2

WAHh— L2z B AR o X AN 7 i T — S B IR
3.2 CIERE XLKBEW T o051 P HEME S HRIRET 42 4
LA BRI AT R S ME BRAR A REET m el = AR S 7EAfE 5
HRJE S AR AL, T HE S ARG R L ST, OREME 5 AR AR (R
PRARA BEAT B I IR PE I, BEET A5 B0 i B 2> (R BT D2
R LT R DRSS 38 o #9025 R A5 5 T B A AT AR TR (H S 2L
B T IR A A AR A 2 B (H S R SRS AT
AR5 TR U A S B RS A S I AR AR A
LIRS, B —E R RIRYE, CIE X £
WEIMHEET f AT kb Al R C TR X 2l o3 2651 =
A KIS R B BT 7 1w S ME S AR BRET S A S AR N S B
JHCHE ANMEAS S0 45 0 22 Bl f P [ S 88 PR I, 5 DRI A
FeH: o Myles &0BETF T—FFA /INER IS Bl AT /N Bk i
SPEAEAMES MU, BEIAL R/ NERALTAE S AR B, TS
BLR/NERALTAHE S ARBERZ A L, DO AT S HE S AR O Al
Wi R BRIy s 78T ARE HI W 0 BUBE A 100% , 75+
BER 97% ., ARTHALBERT T b P RAEHE S AR B2k S EREET
FRRIEEH R B C IR Xk IE DA 125 R PR 45 s 0 K % )i
KARBACHRIITOTIE ARYE b P BRI E T 5T i HEET
Jia) BEETUREE CIERE X e ML pL A, B AT AT LATE C B
X R T 23285 | AT b P At SARBRE T A Y
B, BATUCN C IR X B2 5 | 5 L v A = AR R ET
BRI TR, BAT 25 S, R f b b g AfAf
AR TR B 22 RV EREG (A S IRTESE PRI R
BT =T, 55 BN R FRES MRS, C TR X B AN REN
FE R WD, B RIS FH OV M DA S AR T2 A2 B HA]
VLR A 5 AR A S B 7 1 WL 5 | A S ARBRE T 2 4
A,

TEAE 5 HRRET A [ E AR B S AL B S B A H T
BN ERA ATk AR HEARH — M A R 3 (HE
it LA Bl ) Bt BB A FIRP IR A0, SRR 2 e, —BEqR
[ FEUATS A 58 A figp e TR B GE R GE RIS 0, —(HRE 5 At
ANRERE By, 105 WK™ A 5 AR MR T AR AT AR
TR BEAAEG N X LB LB TARKIM™, Joe FEMTE
AR AR e LA M D SR T A SRR R HE S AR R T i L
WOz Sh R 2 RS A UL T 30 5 0 UL R 1] g 2 Tt ] TR
ETEABYHERGEIF T X 2RI G 328 T HS in Ut | (H
AR AR I LA AR A, Mz i T REC 8 K A TR

AHXRTFSHEIMERHIER

HME S ARARET O A S AT RE UM A ek, PRI H Rl

JITiz FAR AR o 5 AR T8 A NG I A A s . A

SEE TR AN CIBR X LB T 43513 b e = AR

BRETE A R REAF B ZOR AN, 1l C IR X ALt AT LA

AR ER 5 151 b b M S MR E T B A B B R Y

LA EFIMERTE

S 30k

1 Ebraheim NA,Rollins JR,Xu R, et al. Projection of the lumbar pedi-
cle and its morphometric analysis. Spine, 1996,21(11):1296-1300.

2 AR, Yuan HA RSE, 45, MEMS M BUB ARIGIT B4R BUBLAR
BRESE T h A E R, 2003,23(5) : 262-265.

3  Kim YJ,Lenke LG,Bridwell KH, et al. Free hand pedicle screw place-
ment in the thoracic spine:is it safe? Spine,2004,29(3):333-342.

4 Suk SI,Kim WJ,Lee SM,et al. Thoracic pedicle screw fixation in
spinal deformities are they really safe ? Spine,2001,26 (18):2049-
2057.

5 SROKMI, A RBAE 45 KT A = g B R E A T A 4R
R R M A 025 e A 5 AR (4B 258 k. I PRBRE &2, 2005, 9
(22):13-15.

6 Kotte R,0"Holleran J,Liu W, et al. Internal architecture of the tho-
racic pedicle. Spine, 1996,21(3) :264-270.

7 BELL EENREE . S 2 RRALET I BE 2R R, 2001
261.

8 Sandeep P,Datir MS,Sajal R. Morphometric of the thoracic vertebral
pedicle in an India population. Spine,2004,29(11):1174-1181.

9 Lehman RA Jr,Kuklo TR. Use of the anatomic trajectory for thoracic
pedicle screw salvage after failure/violation using the straight forward
technique:a biomechanical analysis. Spine,2003,28(18):2072-2077.

10 Myles RT,Fong B, Esses SI, et al. Radiographic cerification of pedi-
cle screw pilot hole placement using Kirshner wires versus beaded
wires. Spine, 1999,24(5):476-480.

11 R, SR ARTENR, 55 . PRAR SAEORTE  HEHE T A A iy
1B, MBS E 1, 2003,5(2) : 96-98.

12 Youkilis AS,Quint DJ,Mc Gillicuddy JE, et al. Stereotactic naviga-
tion for placement of pedicle screws in the thoracic spine. Neuro-
surgery,2001,48.771-779.

13 Joe M,Lai KA. Neuromonitoring of an experimental model of clip
compression on the spinal nerve root to characterize acute nerve root
injuring. Spine, 1998,23.:932-940.

(eH H 1. 2007-05-24 A SCHte: T4

AT S S0k GBT714- 730 5% SCHH THUN) RS S5 . 575 SRR 1 6 2 F1 B ERL O E 47 3 SRR R O
B RIEOORSE . B SRR, 1-3 £ 28,3 40 L FUURT 3 & N, S SO A RGS | PO T A4
RS SR SR U, P 1 SO SRR, St ST, 5% SOk SR IB0 IR 59 T 30K :
ST ST A 2 (O00) 2 DO IC. 90 JELE S0 W3 5. AN (2 S eV B A NORERE i P47 e

W 43,2007,20(3) : 155-157.

T A AU | RRASARVE ). D« LR , LR AR S DT B0, ) 0 25, KT 15 5645 50005 RIS 1 15 7 532 B oy ii]

b VPSE R AL ST AU, 2002.30-31.

BZF AT STk AT TR TR WL SRR RSO . K. AR« AR, R RRAT. AR - LR T ) SR BT

b FUAIT. LN INZ . PR OIFRE, L5t AR T AL, 2006.72-83.

PR A




