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Abstract

BACKGROUND: In the existing thoracic pedicle screw fixation technique, superior facet or combined with transverse
process and the imaginary transverse and sagittal section are used as the reference mark of pedicle screw entry point
and angle, respectively, which still remain controversial. Because of the effect of position deviation and subjective
judgment during surgery, screw misplacement and severe complications often occur, which limit the clinical application
and promotion of the technique. At present, it is very important to select a single bony mark, which is not affected by the
patient’s position, and is easy to judge, as the reference mark of screw entry point and angle.

OBJECTIVE: To explore the feasibility of taking superior facet as a single bony mark to determine thoracic pedicle screw
parameters in normal adults by measuring 3D reconstruction CT image and it's corresponding relationships.
METHODS: 3D reconstruction CT images of the thoracic spine in 30 normal adults were selected and the basic
parameters, entry angle parameters and entry depth parameters were directly determined on specific reconstructed CT
images of T1—T1,.The basic parameters included the vertical distance from the entry point to the midline, the vertical
distance from the outer edge of superior facet to the midline and superior facet base width. Entry point parameters were
indirectly calculated by the basic parameters, including transversal point-facet distance, entry point ratio and sagittal
point-facet distance, which was the horizontal distance from entry point to outer edge of superior facet, the ratio of
transversal point-facet distance to superior facet base width, and the longitudinal distance from entry point to the base of
superior facet. Entry angle parameters included transversal axis-facet angle and sagittal axis-facet angle, which is the
transversal and sagittal angle between the axis of pedicle and the surface of facet. Entry depth parameter included safety
screw length, which is the distance from entry point to anterior vertebral cortex along the axis of pedicle. Mean and
standard deviation were counted and statistics difference was compared.

RESULTS AND CONCLUSION: (1) Using CT technology of 3D reconstruction, T4+-T+, thoracic transversal section
through bilateral pedicle axis, transversal section through the base of the superior facet, which parallel to the bilateral
pedicle axis, and oblique sagittal section through homolateral pedicle axis were successfully obtained. (2) The
statistical results of the basic parameters were as follows: the left and right vertical distances between T4-T,, from the
entry point to the midline were (14.6+2.6) and (14.5+2.5) mm, the vertical distance from the outer edge of superior
facet to the midline were (15.7+£1.9) and (15.7+2.0) mm, and superior facet base width were (8.8+1.3) mm and
(8.8+1.1) mm, respectively. There was no significant difference in the measured values between two sides of the
above parameters (P=0.343, 0.214, 0.467). (3) The statistical results of pedicle screw parameters were as follows: the
left and right transversal point-facet distance between T-T4, were (1.2+£1.3) and (1.3+1.4) mm, entry point ratio were
(14.3£17.0)% and (13.6+16.1)%, sagittal point-facet distance were (3.4+0.8) and (3.3+0.9) mm, transversal axis-facet
angle were (92.4+4.7)° and (92.6+5.0)°, sagittal axis-facet angle were (91.8+4.1)° and (91.7+3.6)°, and safe screw
length were (40.7+4.8) and (40.4+4.6) mm, respectively. There was no significant difference in the measured values
between two sides of the above parameters (P=0.073, 0.084, 0.310, 0.265, 0.241, 0.175). (4) These results indicate
that taking thoracic superior facet as a single anatomic landmark to determine pedicle screw parameters is simple and
feasible in normal adults, and they correlate with each other, which can be used as a new method for choosing screw
parameters.
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*2 HHBEITSHMNNELER (xts, n=30)
Table 2 Metric results of screw parameters in thoracic spine
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2.2%, 7o 02.8%:; Yh I oS M 1048 7 R A AN 1.6%,
i h2.9%:; WRET ZAKERIAL S /B A H4.4%, &
M44.2%. B2 253N T5%, Pl {5
M Z MR RN, RATERE . 5. LU 5dE
h244 0053 [ S 3V AT AR I, JEAh 2 0 I i 45
R, EESH IS R L R2.

2.4 b A

241 BTSN ETNERIEE  T-To A WMEEAT s a2k
P20 0 (14.6+2.6) mmAl1(14.5+2.5) mm, 7500 3%
PERE L(P=0.343). 2 T To5Tios T35 Tion TatiTes Ts-Tss
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122 5 38 6 i 2 e (P > 0.05)

HET R T-Tap 2 A7 WO BE 5T 3 L 26 53 03 Ok
(14.3217.0)% F1 (13.6£16.1)% , 2% 7 L & # & X
(P=0.084). 7:Ti\ ToHT HHAL T B LR, HARTTELH
122 e 38 TG i 2 e (P > 0.05),

Y e A FEEE: =T 20 A7 WA 1) £ 5% 6 23 il ok
(3.4£0.8) mm #1(3.3t0.9) mm, % % L@ F M E X
(P=0.310)0 [ T T4=Tas T=Tqos HATBUR M2 T4 W
MR (P <0.05).

252 WETMESH

BRI TToo o AW M 1) Bl 58 £ 53 53
(92.4+4.7)°F1(92.645.0)°, Z 55 Gt 1 = L (P=0.265).
BR T T35 ooy TaTay, HARTBMMZ A WE MR X
(P<0.05).

WA T T 2o A7 WA 100 5l 52 £f 23 i ok
(91.8+4.1)°F1(91.743.6)°, Z 55 LW E MR X (P=0.241).
B T Ta=Tq, HEARTT BRI 22 52 2 8 3 M (P < 0.05).
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BEETZH 2 AE: T T /i A PIINIRET e A K 5y i A
(40.7+4.8) mm#i1(40.424.6) mm, %= 55w &M= X
(P=0.175). B T T1-Tas TaTooBFAHAB P T By Ty=To2s
LR B a) i) 22 S 384 2 M (P < 0.05).

3 it Discussion
3.1 JAMeME S ARSEATE) T R GGILR TR, HE S AR IS
T T e R AR O i i M I % o4 ] e 1) R K i
AR A% BT BN T L5y A HE T B AT HOARFI il B 5T+
ARUO4TEN oz MR AT BN IR e % TR 43 2o M 5 MR 4T [ o
FARRME S HRANEAT [ BoART A, BRI, oM EST
[ A 5 AR AT i s LA S R ) — e s R ™ o
P BB e OB, HE 75 R R AT ] e A A o (T, (e
e EBIHE, BT HED AR B I, B P BURET R E
SCH T AR AR R R AR . R L A2, T
REMEESEESMNRE, BERE S A EL S
ST R, BRI T %A K S R A O 19 o
b HEZAE M AT [ e R E AR EET SO EET A
FERBEETIREE, WRET A evME S LB E 2 28N, FrilE
WA Z 23 b B IHE B AT S 80T T 172 IR N
Fo

e BEE] RS SET A VBT [ 2 HoR 2128, 2
YO SBARRE AT I T o 1 e BEET #) B2 S it %
HORIF2A, S @SBRI ) 1) R . e 1F
ETUREE A S35, T LG AR I 5 R A b R0 AH 5 5 1
e HAT, &FEIERIEL AWM E Tk A
Roy-camillei:. Louisi%. Vaccaroik. Ebraheimik. Kim
S LR, Horp, 5T 19864E 4R ! Roy-camille ik #
G 4 R M 5 PR (A2 SR o AT Y, R H AT
IR B2 8 R 715 . 199244 th ¥ Louis ik DAL — R 5G5S
GENHEET 122 bRk, I N AN R 5 B AT i 13
FEABNAE] o RN KK S H L BT AT EAIAME T
KPR I3 mmik; FEHSHL T A IEFEsa A
[, T=Tafr T RATRAMGE NS mmid, Ta=T 105 i 0
—4, 199544 i [ Vaccaroy k4t FE I I AE k4] ik
PGP, RS R TIE P AT A AT
BIWE A . 1997 4E 4 H! i Ebraheimig: DAL 5675 S AN AR 58
ek B RGP, AN FIVE SRS R B BEET S0
ERAFAEZ S o RN N T =T REET SR TR T 2 I
3.0-4.0 mm, _ICHI5EAM%NT7.0-8.0 mm; M Ts=To 4T
REREZE T2k 115-8 mm, e iisesh4N4.0-5.0 mm.
20044 Kim& 231048 (1 4k F-HE 5 HUBBAT B BOR BEAT 1542
FEK, BEFAFAFEFNERR . XTI VESUEE
BIBE G AR b A A T R AT R, 1 LABRE R A i i A0 S fR
M BEET AR, SN IHAXET BT HAR . ZHEARY BA7
TEPAN GG, — 2 DMECRR R B S 52 S A7 5% Wi 1) MR T

ISSN 2095-4344 CN 21-1581/R  CODEN: ZLKHAH

NSRRI R P IRET Y5 A £ 0°-30° A
S, MERE EWAWIA S w2, FEIBEE. BN
S E RO A 1E 5 5 AT BN AR =5 AR T 1A 5 AR Py U
BEERIK10.7%24% . ModidePo It 51 & LA EN ™ 55
L IR MR AT 1R B A T I =1 36% F133% . H T E
HEME 5 ARBR AL BT R A0/, FT LA B AT RSk 1 ¢
PN et LA R (G B S S il A i o = < (R 7o
B F B EAR, W ERZE. W FERMBRREAR
ART301 gy ik A R HEAT £ sk, 7N
Roy-camilley: i e RKE AT 55 FARBRAERT, Jengbirilt
BT R FE3-5 mm ¥ B0, P L E BR AT 20 4
PR, e 5 M I 0 A R 0 B (B R R N ), K
SEASPRAR I TRET E e, EM T EAT. BT R
FEETBORUEET SORBEET 8 FE00 8 TR 2R, ¥
TSR G — 5 br o i e B 4T s FbET f R, (HRAT 1%
B 1524.2%0, B2, FRRET B AR ZH
T IHERAR I, I AR i 2 BRI AR A W1 52
W, WEET RURBEET M REE B A — e 2, RAET B
IRET DB . APk, BT UH SN MU 4 B 5T 5
ARAEKGIRET IR 2 B A B PR, H i T 2% B3 SEASReAE I
PR S TR BreL, A SRS —AMEE DA A
it HAR AN 52 535 A7 5% W0 P 88 350 45 W A 4y TR AT e
TSNS, JRIRIK L AT b2t 5 A E
BT 7 1R OB R

3.2 WE—E X RAFEAN A MM T AR B AT 54069
ATHBARS B JHE F O SORME AR S HERR 454 4k ) |
TIEMERE, 5 EAHER TN RA BT TR .
ME E O SO A B, Bg I JE BANTr, AR Bk
fro BT IR ER B, MAE OG5 SO AT RN 5 3))
B, BHEICHT ST AR E R AE TR R M,
ST A R D e A ST SRy B B A
FEbR G ME S HAT BEAT i, LR £ scikapaal™ 202,
ABIFFEAE H IR IR JIMEAE = M4 5 1O RO T T
PP AL, AT JIHEME 5 HBRET BEET A FE I R 42
e, RAMFRMAIH 2 ko BTk, PLA— B9
A E AEAE S ARE AT S HOE AT I .

CT A = 2 5 i B 1T DL A2 0 2 JI AR A =5 AR AH G
SHUNTTR, A PRAE = AT IR B N B L HERf 1 2 5 4
P2 HE MU SRET BN (K 2 A PERURS AR DRI A F o)
O RER I AR SR A AL, RN~ JB, BT
CAAHIEFE T AR 285k b O S 1) G s b ot
O RERIR AN BRI R, X IR A S A Wt
ARWFFURE M HEE] S HE R LR 12 T A BT
FRILJRAMGI —HEXT N R FR . OB ) s SEEANREAT s L
S ] K S5 LIS EL A SRS T
DURE I e T fe AR IR, T RIT b 0] A5 B R0
HEET BRI NF0, $RAEAK TS 2 BT RT3 4T 5
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Pr T FORATTREEIRAMGE MU s TomT g 1) 2 SERE AT £
LI K T0, PERIEET AL T Lo RIL AN M. 45
BTN EEA, THT KPS ERkE] fifr T EoC
WREECAN 2.0 mmia N . X 57 30R & Y Ebraheim
LB LR L, ToAITHE SARBRA X R, 34
KF7 mm, TilEAR T L B #E S AT B R
3.5-4.0 mm, FEE] AW LUE YN, Brilnl BLgE—1 oG
TR BRI E LN M2.0 mmAiblE e K-S %% i
MERITIEET RL. 90k, ARSCERIFIN SR, BR T Taub4] sl
RT3, oAb AT BT p LR IG5 e A . kg
FRIETR G RARAEIT 48 7 B HEA et b oG5 R 4l
LR A B A K- 275 25 IR EET A, T REIE 4 4b
B A FOCTT BRI AR /5 A0 T AR o« X 5 RTR & TH
KPETF BT RORMEAT A E R IEA N B2 5 @9 n A
KPR E R E] AR S %2 LIS E,  HARIRHEME -
AR E K FHAE, xS ER R . oA
JIRIMEME 5 AR T T AT, 25 2 E0 B R YE R R
AN A 5 MR B R KR o ASBIF SR FAE 75 Al
HERATRERAN G P AE K R 2285, A g Bl
SEHURA, R DU O FE Iy N i B R 2 )
Iz, iR EBIR, EEESHL BT R T EOCT R
FLRANG R 73 mmAb. (ET-T,, #EAT AUGEYM F#(1.0-
2.0) mm; TET;-Typ, HHETAUEY EE1.0 mm; @HI%EA
e ST M E N EE SR, BABEET Y %% PRig
EI 53— Hbr R T PAT SR IR R, AR ER
Sy I o ASHIFS A LI s A T TR SR T A AR Ay
5 LRSI . AL RER, TR,
) Al SR R ) Bl 58 F AL SR, BIRH K T90°; Taof¥)
1 )l 5 #0788 e TR, M) Sl 5 AR ARG S , 249 K 1-90°;
MTa- T A, BZ4090°, IEPRIRIEIS, REaHIR A
AV 2 B A DR, IR DR K 2 BSR4 T T 58 32 s P A ) il 5
FAIRA 8 ARG ) o BT SC R S, BTy ToRIT oA
SRR KR, K-S E FEET S LG N
¥, B R ) il 58 f AR RN o 25 B BT, mI LA
TEFEO0° (1A v Sl 5 A1 VE Ay W AEME 5 AR ET AR AT #1 E
@IBAT A KR e AT IR M S 4. (e, T
HEAR T 77 4746 FE B 540, BT DL AR R BT 1R B NV i AN B ik
MEPRTT S R T o ASCEE LR IR, To-TMRET 22 A K B Ik ¢
30 MmN E, T-Ter 8435 mm, To—Tn B 1540 mm.

A RMEZME = B AT [ e BARAH R, A
BT 5% AR =5 M AT T vt 2008 s L S AR5 2 S 1 58
R BB EE BT H R SEIUE AT S5 . BT
INTFRATSE, WEINT FAREIGT, SRA T VAN o] il G 1)
o AER S BRI EYE . e e TE R E T, DA
— FR bR B S HHAA U I O FRTR
S RMAEAE T IME R e i PR, AN Te BT B h 70 6
SR, DA R DTN, BRI R B ik
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AR T W BEET AU 8 RS s @ AN T DA AR fr A
W T RN SRR THT Sk S A s i e EET AR, o T 5 AR A 2%
5 R R HAAAEL TR H IR, KRB,
Rt KA P8 G A i SE S A0 AR ) T AT A7 B2 1) 52
Wy @b T M AE S AR A R T AMIRTET 7 2 e AR
BHE. PR BB, B, R, SERRNESE
BEGER IR, P AR T B AR AE IS, RIRRE “ PyahiE
TR TREAKT RN KRS R R AT R
HEAT AT IEPEAE B OSSR AN ) 1.0-2.0 mm 5
T3 mmAS Ak, SR B IS M FA£1.0-2.0 mm;
HEET AT IE R S EOCI ST _ H J7 1), 7ET4FIT,
T BOE 23 1(5.0-10.0)°; HEET VR EAET 1~ T3 LAIE£E30mm
M, ToTer 435 mm, Te-To #1440 mm, {H7E
T~ TN, TS S K 4345 mm.

3.3 KRR F LBl APFFFEATEN, Frillfd
(1) 45 S AN BEAR 7R 7E AN [k ol RUAS [R) A AR, DL B G
WS AE DM E AT SEUE AR 2 R, KR AR A
LA, BRT—E5%E. B, AWFRITER A
BIRIET ALK, Frftah it ie R W SR LL OG5
e A S AR BAT S50, XRARM SRR, EHRT£
HORREAR I — B0 9E . Ak, FEA7AE B 1 OG5 1
AR T, BRI S HE D AR B AT S HRE A
i EAT UHERTE, AR TR REE .

R, IEH BN RME L E DG SR by B — A A
SEME SR EE S HR A TAT, AFRL R B RS 5
PRI AR DGR, AR — Rl R a8 B AT
ZHTT

Bl AT K FW R R ERAEEIASLESAR LSS
H, ABGRS A AL E VT AT 69 45 3 A T st

EZ it Fds. EDESATRERT; AFeRERE A
Fae. FHUTM BRI, BEM. T TESWHKE; FRE. 2Em
A EILE. AEEFR.

FUZSIHEE PTAAEH L RIAT LFE AR AR AR,

EEEEIEE: W KRR 70 T e o (M RFAREZTY ME R
AR AN AL R, LEIRE HHBSHELTERTT (U
RME KRR IREIES) (STROBE #8). ALt & mAKAL
REHQRAM, EANTHRALHFFENTRTEE “wiERE
H”.

XEEE: LFHREAT 2L CNKI R 2|5 Lkl & 44T 3
REE,

XEBHE: XFZBRNNDRITINF ERUFINF, HEATILAR
-

TEZER: % — A st R A S 0918 3 s ILeY Rk AT A R4
FoE, L FHREGRIEB R . SIE QI AR E )T R BAER
CARRA AR S EfA%, THZHE,

X B 35 BT 2% 5 aREF AL E T pstn %
Wi,

FFHCHEER: X R —FBFARBLE, XEEMATLET54
AR B BRBALE T A L. ARIE (oin st THTHY) “F
2 - AR R AR 7 R2E£3.07 &3, A4 ANELT,
AARAAE R L B 698 T RIA SR, AEFY K, R ASF
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