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Abstract

BACKGROUND: Many scholars at home and abroad have already attempted to apply the technique of the
internal fixation pedicle screw placement to cure children’s spinal injuries in recent years, because the children’s
thoracic pedicle is more small, anatomical structure variation is big and adjacent relationship is complicated, so
the application of adult’s pedicle screw technology simply to children who was in a continuous growth and
development can increase operation risk greatly. Above this, improving the accuracy of nailing and reducing error
rate become keys for further development of cervical pedicle fixation.

OBJECTIVE: To provide an individualized and accurate positioning method for screw placement in thoracic
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pedicle of children by computer aided design and rapid prototyping technology.

METHODS: After computed tomography scan of four cases of child specimens, the original data were made for
three-dimensional reconstruction by the software, then the specimens were randomly divided into two groups:
one group used the traditional pedicle internal fixation method, and the other group, first created the individual
navigation template using the principle of reverse engineering and rapid prototyping technology. The lumbar
pedicle screws were put into the samples by the individual navigation template. The position of the pedicle screws
was evaluated according to the computer tomography scan.

RESULTS AND CONCLUSION: The accurate rate of screw placement of the traditional pedicle internal fixation
method was 58%; and the accurate rate of screw placement of the individual digital navigation template method
was 81%. The success rate was better than the traditional surgery group. Furthermore, chi square test showed
that there was a significant difference between two groups (P < 0.05). These findings suggested that there has a
high accuracy of the screw placement in thoracic pedicle of children assisted by the individual navigation
template, fully reflects the principle of individualization of screw placement, and provides a new feasible method
for accurate screw placement in thoracic pedicle of children.

Subject headings: internal fixators; thoracic vertebrae; computer-aided design

Funding: the National Natural Science Foundation of China, No. 30660072, 81260269; the Natural Science
Foundation of Inner Mongolia Autonomous Region of China, No. 2009MS1112, 2012MS1149; the Youth
Innovation Project of Inner Mongolia Medical University, No. YKD2013QNCX018

Zhang SJ, Wang X, Shi J, Chen J, Ma SF, Wang J, Li ZJ, Zhang YZ, Liu HW. Accuracy of screw placement in
child’s thoracic pedicle assisted by digital navigation template. Zhongguo Zuzhi Gongcheng Yanijiu. 2014;

18(35):5660-5665

0 3| Introduction

it o 5 AR BT P o] s A T T R
ME 5 AR P W e B O 2 N H T3 7 A
B, B8R, BRI, MR ssrnayr. Ak
F OGO N ) LR S A5 P 1 e
Ruf 41738 28151 1-6 4 56 A HENI ' i
AT PHER D) Bl 5 ARET P o] 5, AT 2T 4%
1961 — 2P0 5 /A T M EEAME [RI R S T ME =
FRRET py 2. 25 SO H0011-32 4 )L
M R ME L 7 S 2941110 LR JLE
(F146.5% Vi A, MRt 2P 6-84 - SiMEHS
RIS T ME SRR e AR, I E
TEA ARTTVERI IR BE 2 EARROME = AR
KSR AR AR ST/ JLE A S AR IR ET [
RTAETATH

JLEBHME S WEESS NG A, A
FAERE . AR B SAR B S ZE B ROK, 5K
JHEAE =5 RBET Py [ e ARG =, IR BTN
TR RR A SRR 2 R ) LB A A =5 AR Py [
SERETTIRANTT I G T E » 3 SR [ Py Ah2
FR P A RN B T M S AR RET BN
FERF S RETmRE VA AT E RS B AT
Lo ARG VPGS, A HE S MRS B
MG e MRk Bk BER T
51 TRE P B HoR 45 & 6 E A S AR
BBAT BT R B BT, Bl TR
T — PR BB AL TR, BT (R HE
fiftE o AHR ) P 225 BN A I A AT
ERHEATE A SRR TR 5 F B AT S50t

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

7, BN IZIEE AT W R L BREE
SO iz s TR, RS SR BT
i, BATMRE. HERfL . e R L
T AEAE SRR/, i AR AR K MEAT G
RETR, WLASNEE o A FRIME =5 HRRET 12
AR T b T AN A KO L3, T
AR, D BEAR LT FEAE 55 HRIRET A
L eSS B SR SO V8 R S A A
KA RO BRI S DAY BT (K7
el SN BT AR R B AR
HE 3 RRIE 25 5 77 BME 5 HRMRAT BN AH G Ak
RT3 wp 350821,

SRR AL T TSR By ) LB
HE =5 HRRET BN I HERA RO 5 AL 008 T 4T
AT B, BAED0 JLECEFEME S ARIRET I 2 4
BN BTk

1 X&FA%  Subjects and methods
Wit JEFRAESE .
B Rt . F20114E3 H A P 52k BE R
R AP B 27 e N AAARE ) 2 S 00 25 58
ERts REF MR LR S R4 A,
2By 0N6, 8%, L2HMKNTY, HNZ
TR A R Bt S B4, AT ARl
o ARARIEE X LR A, HEBR AE
v Gt IR L e TG AR AL
SEg#fr: AL, HAR2.0 mmiihisk,
WEEAH, RHE, B2 mmigiE SR T, ER
TEHREL, Te/NZIE 0.5 mmIl B R, B

5661



KD, T BCFIE-FHRBIG L L RGHERE T RRAEET BT A 1

rs
% www.CRTER.0rg

Bt Fi4£2.5-5.0 mmit ez, SRS R TIRET, )
RO, IR S AR 1 B PR R T I AR AR T B AT
B2y ) S fit

KW E:

PEETEAFIEES: Fk AU AR ) bR A 4T 6442
JiECT(Light Speed 64, FEGEZX w4, A H
T o120 FAT: J2E S EE40.625 mm, Fov 30x30 cm,
HilE512x512 dpi, BRAFHUE150 KV, HLi260 mA. #4CT
TSR AR E A LADICOMAS AR A7 5, SN =4 Bk
fFMimics 15.0(Materialise company, Belgium, KN ZE
PR A B B 2 oD AR ) EA T I ME — e B g, I
JBHEME S EET S8 AL ST AR AR HT CTI 5 45 A
EENIBET I EARRAKEE, R B2 O ME S IR AR
70%-80%, K JE Ak ML S 80%; TR A1 AR
PiMimics 15081 F BT BEAN TEMEAE =5 HLIRET 30 18 K B2
HE MR FLAR H B N IRET I AR RN B o B4 bR AR U
T TS5 7 B DT, 15 B P 2 ] 5 PR J A AE AR Ak
SRIG TR LR, VIBRBESE E o7 ke BRI By, 7800
e i MEA SRR TS 8 RO 8 00 55 P At ) 25

1EAEETENE: LR E E N2 B PR A R O
Ty ) LEE ME AR S H0ME % A IE AOIEET, S IRKImIEPIE
BRET: Ty-TaLABR B4 5 HEMAMEAE K E W AZ fi R HEET
M T ToLARESE FIR I 2 B MERR (1) A8 O REET R, 1%
R ERFTRIBENCHES s Tro- T AR R0 2 5 HERR AT
GRS O HEET e e B S, I RMETT A AT
HEEESHE SR, BA20 mm(#5HE SR HR ) A2 47
I, AR TT S, AT ERTE SRR T 38 DY B A5 't T i 4
(L7 P 2 SR I R A B B ISR, BB T AT ), B
JG GRS B NIRET

MMELRRZARA: T B2 B RbR AT
CTi%E 22 2 KIE Zdh LA DICOMAS 20 5 A\ = 4 52 it Mimics
15. 08P FREAT oM = e g, DASTLRS '3 AR, FIH]
Geomagic Studio Q14T FF — 4 B @AY, {ERF— Mk
HERR 5 8 B R SRR T 000 2 7. 5 L ) R IR — 30 o ) A58
B BB IRET BN TR b, e R T HEET T ) A
KR AR FRURAET 1 dpe AT 0 AR AU — 1k,
TE s A U 5 7 3 1) LR B AME B AL PSR, 7=
o T SRS 4 5 MERSARN & 3 AH N ME B i 8 O A0 %
A7 ) BRI, WS E AT T 17 L 5 ME T3 AR I R HER
T (E1A, B), it SPS350B & A P s RLA L (B v 1E
RN A B A ], RS2 H0.1 mmeRHDG R
BB (SLAYKEA AL SRR IR ke, B iR 1)
SR UST B 3AH I ME B (R MERR S 38 Aok L (B1C), JFERFF
SCAEMETY BRGE rE,  JEd e A L B HE T 1 28 ek
ET sl bl aE, Py SIRAT K 3, B 7
WIVYEE, B e R G IE S 0 UG 9218 BN IEET (E1D).

FARIFER T2 RJFAAF)LE R B XA TMSCT

5662

(2 )50.625 mm), HCTi% LK 2 K15 %4 LIDICOM
ARG, S Mimics 15.08 4T =4 FEd, H—
A7 B AT BRI 43 N FE T RAT  ASPASE R IR RA 34 1hi
NS URAT EAE S AR MAEARII AT B, WO IUBRE] 2 AR 5 AR
JOF TS BOR AR, P IR R AT AT I S A (B
2).

FEMEIEIR: B AIRETTEAS [F) I HE T B 1) BT ME
P

FitF R hASEE T HSPSS 13.08 11, X
o 2R 40 T X RRET SR ME SR AR AR K T4-Ty ToTa
FATo=T o 3AHHETT B 1) & AT HERPERIAT vk 2200 BT R 56
KHE@=0.05, P < 0.05k % 50 B M= .

2 %R Results

TS AL GIRET BN S SRR LRI : 241 b
Ay ENIBETABK, SCTHAG KN, fEtLGRET BN
T Ty 1T BIBET TA(44%) 2 ME S, Ts—Te 15 BEZF M
10M0(63%), To~Too 15 BE G HEBHL(19%), H:4228H(58%)
564 EAME SR s A2 SRR P AT, - T 05 BURET AL
BM(19%) ZF WAHE SR, TsTe 1 BLFIE6HU(38%), M TeT1z
WERARWTFW, 562 ENMES A IE39M(81%). 1L41R
ETE NN RUBEAR 2 B 4T A0 ME3AN Y B[] L 3 2 572 35
TLREER, AERRRFE FERGBEERE P <
0.05), MU E ] AL TALGIRET BN (RT)-

F1 BWAEE/EREESIRESTREREILR

Table 1 Comparison of the accuracy of the thoracic pedicle screw

implantation in children using the two methods (n1%)
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Figure 1 Screw placement of individual template navigation
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Figure 2 Observational results of screw piercing the pedicle cortex
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