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Digital morphological study of thoracic pedicle in children

ZHANG Shao-jie'*, WANG Xing'>, MA Shi-feng', CAl Yong-giang'*, LIU Hong-wei' , REN Xiao-yan’, LI Zhi-jun'~
(1. Department of Human Anatomy ,Inner Mongolia Medical University , Hohhot Inner Mongolia 010059 , China ;2. Digital Medical Center,In-
ner Mongolia Medical University , Hohhot Inner Mongolia 010059 , China ;3. Department of Endocrinology , the Affiliated Hospital of Inner Mon-
golia Medical University , Hohhot Inner Mongolia 010050, China )

Abstract: Objective To investigate the morphological regularity of the thoracic pedicle screw in 4 to 12 years old children by the digit-
al technology,and to provide the theoreticl basis for thoracic pedicle screw fixation in children. Methods A total of 60 healthy children aged
from 4 to 12 years old with computed tomography ( CT) data of thoracic spine were divided into three groups by age,each group 20 cases.
Then they were examined by MIMICS software and the parameters of pedicle width (PW) , pedicle height (PH) , the length of screw path
(SL) ,e angle and f angle were measured. Results The pedicle width, pedicle height,the SL of the pedicle generally showed a rising trend
with advancing age. There were significant differences in the PW,PH and LS between the three group( P <0.05). The PW decreased and
then increased. The PH and the LS increased with the vertebral order increased. There was no significant difference in e angle and f angle be-
tween the three groups(P >0.05). E angle of the pedicle generally showed a decreasing trend with increasing vertebral order,and e angle of
T,, to T,, showed negative angle. The { angle showed a wavy descending trend. Conclusion There was significant difference in correlation
parameters of thoracic pedicle with increasing age in healthy children,which indicates that the pedicle screw fixation for the kind of children
should be performed based on the Principle of individualization’ to improve the success rate of surgery.

Keywords: thoracic pedicle;digitalization ;morphological study ; children ;screw implantation

HE S MRS BRI G I HE S I 1A N SR MM ML, FASIR] T Be2E Sk, I B T4
FHMES MR A [ B AR FE R GRAT YR B AEA R B S e B AR 5 AR TR 25
TSR TIRYY , il A MR e 1Y )27 8 mt, HETE ™ 2ERF SR I R B AT HER I A M L, WA
ZHR T NG ERGAIT " o T SR EE R AR B AR B K R R %R B2
P A2 2%, JUHHE 5 AR I SR B O MR ME S T ILE B R 0 B F AR . EANEH Cil
LR Ruf 257 X%F 1 ~6 2 45 RAEE HEM ™ )L #4724

[BETME] [F5 IS (81260269, 81560348, 81660358) s ST A A Sl =5 ARAT PAY 1 2 B A M A 5 AR BT PAY [
W ARBIE IS s ST TR X S 2 R 2 A5 % B S p N x » .
 ATIRRL G0 100) SR RGOS 3 7 Rt R BOR I 0 R T)
e A Ot 10 2 LR L 5 16 8 B 50 T 6 5 ST P I8
[BEMEE] 2457 , E-mail:13904717040@ qq. com AR LEBHMES A TER LT, BB LS




BEF K% 2E ]REG ANAT OPER SURG  2017,26(7)

http : //www. jjssxzz. cn 501

RNAFAE— s 22 51 A5 DU B BTy i L8 4
Tt HEE =5 MR AR T DAY [ 5 A U RIS 8 e, HL i T Py ke
JLZE JMERE =5 MR A1 5 77 AT 22 OFE i AL Tkt 4
BB BRI ARBESOR T AL =
RN ~ 12285 L I HERE 5 R AR S S Btk AT
i, RV HA AR IR L SRR Sk B MR, O L 28 g A
HESARIRET B A RTAT1E RET BT M B BT 7 ik A Al
LRt PSR

1 RS 7%

1.1 s ARFH

AR 2009 4F 9 H %2 2013 4 9 HFEN SRR
2R BEBE S AR RH T I AR IR TE CT # e i 4 ~ 12 % L
HHERZAR TR (GE 64 HEIRE CT, )2 2 F[H] FE 34
0.625 mm, Fov 30 x30 cm, 45 [F 512 x 512 dpi) ; 44 A
WFFERT T HEBR A A 8 (LG i 4 R AR 454 W
TE K piig 45 ) e Hofh v] BE 52 B AT AR KR B I SE K
PRI, ANEATIN 2~ ME R BT 55 0 Bl BLIE B 60 3] 45
1Bk 4 ~12 2 JLERSAR TR R 3 %0 1 4, 34
34,4 ~6 %K A, ~9 %K BLI0 ~
12 % C 4, B34 20 fi
1.2 &XBFH*k

BRI 15 98 R L DICOM #5305 A Materialise

Mimics Innovation Suite 16. 0 % {4 ( Materialise /N ] , [t
FIE}) , 7E Segmention H13z i Thresholding T. HLiE B &
& HU B{E (— & H] bone ) 4= i bone Mask, #7| i]
B4 1) Edit Masks ,Region Growing & T B4 T, ~ T, B
JhAE FE Ry Mask, 4334T =4E B 2, i5 FH Centerline T H
RS AR A O (BRI RhZR) | I B g R I
AN 9 R I ME T AR TR R SO
55 AR AR L 5 5 B 5 ) 58 A, 2B HBURH Ry HE 5 AR )
W M S qRIAT, 1z F 3R AF Y Measure Distance [ Meas-
ure Angle = #E & T B, 76 8 g8 4705,
[ — A 3 YR FFIBCT-HIME
L3 REHFE NS

HES AR GE (pedicle width, PW') « 75 HE 5 HR A I 11
e TR IBUHE 5 AR N AU R S5 e 7 Ak, DN N SIMON B S5
SN IA) R AR Y (18] 1a) 5 HE S AL (pedicle height,
PH) - 7EAME 5 AR R AR T b, B BOHE =5 A 1T 2 o e 4
AN b B A R ) e S (18] 1h) s HE S
MRATIE K (length of screw path, LS) : M 5 M HE4T & 4
) J3 9 HE 5 AR Ttk A A T 2 B BT 1) 2k B R
(Bl 1a) e ff1: TEMES AR BT |, HES MR B 5 HEH
RAMEN e, RISMim £ , A6 =5 AR A b A 1] A A 1, J2
Z K Le) sf 1 FemE S AR IR b, HE S AR S
SHEAACE ShE ROE Ly e, B r /A (& 1d) .

@

a:HE B ARTE (PW) Aot B ARATIE K (1S) ;b A 3 465 (PH) se: 51 /i (e /) s Bdin A (1 )
Bl #SRUBEFTEE

1.4 %t o

T IR S A SPSS 16. 0 44k 47 G 12 43
BT, R FHIEL + bRl (x £5) Fm ; [l — 8 AR TEAS [ 45
Y 2L 1) 14 LR F 22 RE AR B B3 L 45 1) B0 R 36 22 43 H
(One-way ANOVA) , ZFEAPEL A W W LL K 1E A SNK
s LRI IKEN @ =0.05,P <0.05 &R A 51T

2 #R

2.1 MEFARIL(PW)
PW {ELE R BEAF 0 K S HE  H 3 41 PW I
MERINET Ts A e RAENIAETF T4k, HAET, ~Ts (8]

BEAE Y (38 T, PWAELZE H /N, 1 A T ~ Ty, SCHT 3
ROBERERIEEE VAL, C ARt PW (HX 1L
AHRHERAGIFEX (P <0.05), 5 B HHH,
BHET, T, T, ZRA G EE X (P <0.05) ;B 4
FMRE PW ELEALT L A 41K H 225 BR Ty (T, (T, Sb
ARG AR (P <0.05) , W3k 1. #HatE PW {H1E
AN TR A I 2 A P 3 A AR AL P A AR T, ~ T
516 AfE E] PWE 7 A% 4L R 25 S RS X
(P>0.05) 70 T, ~ Ty, Ty ~ T, XA 45 Ja M PW {5221k
AU AR, Ty ~ T D) S i BB 3o 958 X 4% Het bt L
R o 4 A KA /P T, ~ T3, T, ~ T, , Ty ~
Tlo*ﬂ T, ”‘lelzlﬁjo



502 BRFRAFRE

J REG ANAT OPER SURG

2017,26(7) http: //www. jjssxzz. cn

2.2 HEFAREH(PH)

PH {5 S0 Bl AR 0% 04 385 1 FIVHE 7 0 358 22 B
K3 A HE S AR W B/ IMERL T T, &b, S KA
F Tphb, PHAELE A A, Ty LA E, 45 B HE 5 4H 28 1Y)
WMEZE A Geit2r @ L(P <0.05) , 1 Ty LLH 25 Mt

SRR RME 2 A GE it E T L (P <0.05) ;PH {H7E B
C i, o AHEE R T, s FEAL | L A 415 B 4
2B G2 L (P>0.05),C N5 A B 4%
AT FEEX(P<0.05) (% 1),

#1 FEEHAEILEPW.PHNEE(x £5,n =20, mm)
. A B2 | G2
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T, 4.76+0.72 3.28 +0.34 1.45  5.88+0.93" 3.42£0.57 .72 6.56+0.68*% 3.94£0.42% 2 1.66
T,  4.55+0.68 3.42 +0.42 .33 5.26+0.41** 3.60 £0.68 .46 5.72+0.83*%¢ 4.42 £0.41 %2 1.29
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%15 A ZHHE P<0.05;A: %5 B 41k#k P<0.05;a:5 T, b4k, P<0.05;b: 5 T, 14k, P <0.05;c: 5 T, Wi, P <0.05;d: 5 T,
Yok P <0.05;e: 5 T, tbdk P <0.05;f: 5 T, Hti P <0.05;0: 5 T, bedk, P <0.05;h: 5 T, seii, P <0.05;i: 5 T, sk, P <0.05;
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T, 29.96 +4.97 22.35+2.72 30.22 £5.43 22.13 £2.63 30.98 £4.26 22.57 +2.71

T, 20.17 +4. 68° 20.14 +3.36° 20.56 +5.03* 20.58 +3.11 22.43 +4.,97° 20.29 +3. 68°
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Ty, 5.10 £3.25%cd 9.36 +3.43 el _5 25 43 gpabedels 8.97 x4, 14bcdithi  _4 66 +3. 08k 9.22 +3, g4 bedelehi

a:5 T, i ,P<0.05;b: 5 T, b4k ,P<0.05;c: 5 T, b4k, P<0.05;d: 5 T, rbdi P <0.05;e: 5 T, bbdk, P <0.05;f: 5 T, roix,
P<0.05;g:5 T, th# P <0.05;h: 5 T, 4k, P<0.05;i:5 T, ik, P <0.05
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