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[Abstract] Objective:To analysis the different developmental characters of thoracic vertebrae on coronal
plane between adolescent idiopathic scoliosis (AIS)  and normal adolescent by computed tomography (CT)
scanning.Method :30 patients with AIS and 30 age matched control subject with normal spine were included
in the study and divided into Group A and Group N.Two subgroups(with 15 cases) were set according to the
age in each group.The average age were 10.6 years in group Al and 16.8 years in group A2 respectively,
while the average Cobb angle were 34° and 48° correspondingly.The average age was 10.8 years in group N1
and 17.3 years in group N2 respectively.CT scanning from T5 thoracic vertebra to T12 thoracic vertebra was
carried and the morphological parameters of the bodies,canals,pedicles and laminas were analyzed on the CT
image and the measuring data were analyzed.Result:The vertebral width and depth were higher in older pa-
tients compared with younger patients in both groups.No significant difference was found between the both
subgroups of younger or older patients.No significant difference of vertebral canal width or depth was found
between Group N1 and N2.The vertebral canal width in group A2 was significant higher than group Al and
N2.In the same group,the pedicle length,pedicle width,lamina length showed no significant difference between
the 2 subgroups,however,lamina width in convex side of group A2 and both sides of group N2 were higher
than that of the corresponding groups with younger patients.The posterior arch showed no significant difference
between both sides in group N.The pedicle length was always longer on the concave side in group Al and

A2,but there was no significant difference.No significant difference in pedicle or lamina was noticed between
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Al and N1 or A2 and N2.Conclusion:During puberty,dysfunction of membranous ossification might exist in

the posterior column but not in the vertebral bodies in AIS patients.The contribution of neurocentral cartilage

on the vertebral growth might be less.
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RAEAAEM A B B M N 48
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173 %,
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HEM HE S M HEAORITHE B TR 25 2% i A0 C S 80 (A
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eter,VCD), @MESREKE (pedicle length,PL),
NCC 5 #E =5 AR FIHEAR 38 FAL -5 2 10 BE B, (R
5 H B 4% (pedicle width, PW) , #E = AR f 41 4k 1) &
B OMENCK ¥ (lamina length,LL) , #E #5255
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AR R TS~T12 ¥Z s hn ;e s 4 HE AR A2
PR THNAAGRA, 2R E2ESA BEE
(P<0.01), A1 410 NI 44 A2 4411 N2 21 i #E i
BRI IO B 22 5, ALS BB LIE 5 X id
HPHERS AR th TS~T12 B Hrse i, (HN4E 21k

F1 AISEEEREREABHEESTDF T5~TI2 #

FHENERMYUREZE (x+s ,mm)
HEA HE
n
Bt Wiz Bt Pz
TS Al 10 21.7x1.6  17.8x1.1 155+1.1  16.0+0.8
Nl 15 21.9+1.6 18.1=l.1 15.9+1.4  15.6+0.9
A2 11 242+19Y 205+22%  17.1+1.47 16.4+1.9
N2 15 254+24% 2142207 162+1.1 16.0£1.7
T6 Al 12 22.7+1.5 19.2+14 15.4£1.0 15.7+1.2
NI 15 226221 19.6%1.2 15.6+1.0  15.9+0.7
A2 12 259+1.87 22.0+2.17  16.6+2.0 16.7+1.8
N2 15 2622247 229+19Y 159+1.4 15.8+1.6
T7 Al 15 23.8+19 20.612.4 15.6£1.4  15.7+1.1
NI 15 23.6x1.7 20214 16.1£1.1  15.6=1.0
A2 15 27.0+25% 23.1+1.9Y  17.3+1.37 16.6x1.7
N2 15 27.3+£27Y 24.0+2.57  15.8+1.6% 15.6x1.8
T8 Al 15 245+20 21.3x1.7 15.8+1.1 154+1.4
NI 15 24117 21.1%1.7 163+1.5  15.2+0.9
A2 15 27.7£247 246170 17513 15.9+2.0
N2 15 2832277 25.1%25Y  158+1.62 15.0+1.7
T9 Al 15 263221 22.0+£2.0 15.6+12  14.9+1.1
N1 15 25020 21.7+1.6 16.6x1.4  14.9+0.9
A2 15 28.2#2.6% 251+1.9%Y 17.1x1.5 16.0£2.1
N2 15 29.0£2.37 25.8+2.67  15.6+1.4% 14.7£1.7
TIO Al 15 28.8+27 222+14 16413 15.0£1.1
NI 15 26.4£2.0% 22.8+1.7 16.8+1.3  14.7+0.9
A2 15 304£3.0 25.9+22%  174x12 15.6x1.7
N2 15 30.3£237 263287  16.0+1.6® 15.0£1.3
TI1 Al 15 30.7+#22 23.1%2.1 17.9+¢1.9  15.9+1.2
N1 15 285420 23.0+1.2 17.6£1.6  15.3%1.0
A2 15 33.7£3.67 259+22% 192415 16.7£1.5
N2 15 3324407 269+29% 17.3+22 15813
TI2 Al 14 32.6:1.5 22519 203209 17.7+1.0
NI 14 30.6%2.1 23.6x1.2 20.5+0.9  16.3x0.8
A2 12 349+34 252+1.6%  22.8+2.0Y 19.2+1.9%
N2 14 3554337 27.32249%  20.7x2.52 17.1x1.3%

WAL RIS AIS 41 ,A2 R i AIS 4 N1 R xf BRI 41,
N2 g o B8 i iy 4 5 QD45 47 7 1% 4 % 41 e 4% P<0.01 ;@5 41 iz
ARy ALS 4 He A P<0.01

AR, A2 HMHEE R T AL EH ST
BL(T5~T9,T12) 4 & 3 22 5 (P<0.01), {H ¥ 41
YPAEBR T12 M4 TCH] B 25 7 N1 41 H01 N2 21 [A) A
BRI MR TOH] 25 57 0 A2 HHEE B FIAR
IR T N2 4, B AE T7~T12 YA 7E T9 Fl T12
1 E M (P<0.01)
22 MESAR HEAR M BRI E

W 2, Al 4R A2 dHMES AR EAR TG I 2%
SN2 1A A EAR A NT w38, a0 ¢
TI0~TI12 A 41t ¢ 25 A A1 ZHA
N1ZH A2 M N2 2 oI i 22 5 4 AR H A2
AT ) ) Ll A 49 BEAE AR AR R FR | H TG B
WAL, A1 TR A2 AHES K EEZ BT
Guiteg 255 N1 4L N2 21 8] 78 6 I 25 55 5 A
ZH A N1 21 A2 21 R N2 4K R 3B 07 i AfE 5 4R
JEZ TG F 25 5 N1 N2 41424 A =5 AR K B
Z IO 255 A1 A2 4R 431 B A e
PE 2% 5% (Al 20 T9.T10,A2 4 T5.T8.T9) (P<
0.05) , {H P S 20 ) [M1 (™ e =5 AR B2 25 (B 0 5 i
2EF(P>0.05), A2 AN LL K N2 20 22 47 1
HEMR BLAR R TAI R IR W4, 7E 280 BEA 40
TH2E 22 5 (P<0.05) (A 4™l T5S~T9, N 41 T5~T10
ZE) s A1 R N1 4 A2 20 F0 N2 26 A0 B 5847 /)
HEM AR JCIH & 22 5, A1 A2 AT N 2 A B A%
TEFR X5 BOAFMEAR XS FR  HIC T i FLHE . A2 43R
AT BHEMCK B AL ALK (T TS TS, ™ )
T5.T6) (P<0.05), {B7EH A7 B oW & 22 & N1
FUN2 dHMEMR B O e 25 555 ARG B A 41
N 41835 R JC I 25 5, DUZH AR IR AEAE
b B8 2 A 0 (T A ) AN KRR

3 itig

AR KB AR H AT ALS & HLE G T
BRI —610 T ATS H 5 G 5 P
FIHE N B T REAE /£ 5% . Cheng 451X 598 14
AIS LR R 20 BT E R B, T
& F WIRT (Pubertal 1 191), AIS 21 g8 L) B i 2
BERTXRA; — A EFEMEE B8, LR ES
VBRI B ES T R4, Guo BE i 7E MRI
LEE A ALS BH R AR EBOF 5 IE W F D AE
B, SRR R BN ATS HRE A7 76 ME MRS 1 5 X R
1o I AT A HE 5 M e BE R AR, 3278 ALS B 3 5 HE
MR L AT REAFAE R AR B BCE N R SR RN S R
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F2 AISEEEREREFEESVE TS~-TR #SRER KEMENRTEERKE (x#s ,mm)
o HES R B A% He 5 AR HEM AT 5 12 HEAR A
Z n
Zefm Fi Zemm eyl syl Fi 2 A m
T5 Al 10 3.6+0.6 4.1x0.6 14.9+1.0 15.0£0.6 5.8+0.9 5.6+0.8% 12.5+1.1 124422
N1 15 4.2+0.7 4.0+0.8% 15.1£1.3 14.9+1.8 6.0+1.3 5.8+1.4 12.60.9 12.5%1.0
A2 11 4.1+1.1 3.0£1.07% 14.8+1.7  15.7+1.5% 6.1+1.0  7.2+1.2%® 13.7+1.6%  13.420.9%
N2 15 4.4+1.0 4.5+1.4% 15.4+1.4 15.2£1.1 6.8+1.19  7.1+1.0% 12.8+1.2 13.3+1.1
T6 Al 12 4.0+0.6 4.0£1.0 14.2+1.4 14.7+1.3 6.120.9 5.8+0.9 12421.6  11.6x1.2%
N1 15 42+0.5 4.2+0.7 15.1£1.5  14.4+14% 5.8+1.3 5.4+1.0% 12.5+1.3 12.2£1.0
A2 12 4.1+1.1 4.0+1.3 15.5+1.6% 15214 6.2+1.0 6.9+1.209 13.4+1.9  12.6+0.8%
N2 15 4.6+1.4 4.5+1.5 157+1.2  152+1.3% 6.8+1.0%  6.9+1.1% 12.5+1.3 12.7+1.2
T7 Al 15 4.1+0.9 43+0.8 153+1.0  14.4+1.1Y 6.0+0.9 5.8+1.1 11.9+1.5  11.3+1.3%
N1 15 4.3+0.6 4.3+0.8 15.+1.3 14.9+1.3 5.8+0.8 5.4+0.7 11.8+1.1 11.8+0.9
A2 15 3.9+1.0 43£12 15.7+1.4 15.3+1.2 6.7+1.3 6.9+1.2% 12.6x1.4  12.7+0.8%
N2 15 4.4+1.1 4.9+1.59 14.9+1.7 15.2+1.3 6.7£0.99  6.4+1.0% 12.2+1.0 12.4+1.0
T8 Al 15 4.7+1.1 4.8+0.8 14.4+3.9 14.2+1.2 6.0+1.0 5.8+0.7 11.7+0.9 11.8+1.3
N1 15 4.4+0.7 4.5+0.6 15.5+0.7 15.0+0.8 5.9+1.1 5.5+0.9% 11.8+1.2 11.6£1.2
A2 15 4.0+1.1 4.5+1.1Y 164+1.0%  15.4+1.5%9 6.7+1.3 6.5+1.0% 12.7+1.4% 123409
N2 15 4.8+1.1 5.1+1.19 15.1x1.3 14.7+1.2 6.9+0.9%  6.8+1.0% 11.8+1.0 12.1%1.1
T9 Al 15 5.2+1.3 5.0£1.6 15.9+1.2  14.6+1.3% 6.3x14 5.2+1.3 122+1.4 12.1£1.6
N1 15 4.7+0.8 4.8+0.9 15.6£0.7 15.2+0.9 5.8+1.2 5.6+1.1 11.8+0.9 11.7+0.9
A2 15 4513 52412 16.6x1.6  15.6+1.47% 6.8+1.2 6.5+1.0% 12.620.7 12.6x1.5
N2 15 5.1x1.1 5.5+1.1 152+1.3%  15.0+1.3% 6.9+0.7%  6.8+1.1% 11.8+1.1 11.8+1.1
T10 Al 15 6.1+1.4 5.4+1.47 15.8+1.3  15.2+1.4% 5.9+1.3 5.2+1.0" 12.7+1.4 12.5+2.0
N1 15 5.2+1.0 4.8+0.5 15313 14.7+1.20 5.2+0.9 5.2+1.0 12.3+1.2 12.1x0.7
A2 15 6.1£1.5 6.1x1.9 16.0+1.7 15.2+1.0 6.5+1.2 5.8+1.0% 12.6+1.0 12.7+1.9
N2 15 6.6x1.59  6.8+2.09% 15.0£1.2 15.01.1 6.5£1.3%9  6.4+1.0% 12.5+1.0 12.7+1.1
T11 Al 14 8.0+1.9 7.7+1.8 15.4+1.8 15.4+1.3 6.0+0.8 5.3+0.7Y 13.4+1.4 13.2+1.6
N1 14 67+132  63x1.2% 15.3+1.0 15.4%1.0 4.8+1.3% 4.6x1.1 13.4+1.4 13.2+1.1
A2 12 7.7+1.6 7.4+2.0 16.3£1.6 15.4+1.6 6.0+1.3 5.6x0.9 13.9+1.4 13.3+1.8
N2 14 8.7+2.4% 8.5+2.1% 15.1£1.1%9  15.4+0.9 5.6+1.0 5.8+1.0% 13.7+1.3  13.0+1.1%
T12 Al 7 6.8+1.1 5.9+1.2 16.0+1.3 16.2+1.1 5.5+0.7 5.2+1.0 14.2+0.7 13.9+0.7
NI 11 7.0£1.3 7.0+1.4 15.7+1.3 15.7x1.1 43£1.9 42+1.9 13.8+1.2 13.5+0.9
A2 10 8.1+1.6 7.6£2.2 16.9+1.6 17.1x1.4 5.6+1.7 5.5¢1.5 15.2+1.8 15.0£1.9
N2 14 89+2.1%  89+229 15.5+1.2%  16.0+1.5% 5.1+0.8 5.5+1.0% 14715  14.8+2.0%

1 (D5 A 21 260 e 852 P<0.05 ;-5 AR AE I8 ATS 20 He 82 P<0.05 ;35 A R AR 4F 12 41 He 8 P<0.05

AR B S8 BT ALS J& =B R B
PRI [ 4 ] BB A7 A A T T | 1) 8 ME R B IRIE
3.0 AIS AR HERE W TE b A B0CE N

FE A (8 51 4 T A 4 2 2 A A R =5 R 22 1)
() 28 H YL B (neurocentral cartilage ,NCC) | i
2 9 M)A i 1) #XCE (posterior synchondroses , PS) |
HEAR bR A R RO R ACE A A I 52 5k
B SR ERE , RE HERE T b F R AR K
i FEZJE NCC F1PS, fH PS fEi )5 1 4F N
G, HIEHm A km L FmREa RA
NCCM, dHZ 2= F5E R B NCC HA WU A K1Y AE
77, GBS 67 B MEAR FIAE S5 AR B 3B AR K X R = 1
PERTE HAE A 173 M, FAE 1909 4F Nicoladoni
AL NCC By A X PRE AR K Al fig 2 ATS A& 0% i
Iz — B, B NCC & B A% RS BOER L) K&

PIANHE 5 AR B ANKERR, 20 A A e 2 ki
Ja s RN KA Cil ZFEFSE R B 7 4~6 JH]
155 (1 — M) NCC Bl#E = ARIRET R 4 S H e %
AR =5 MR A5 Xt 0 B 8 4 e, M T BLR B S /N
X, Rajwani SF'9H1 Yamazaki 26173 591 38 2 2% R
T R BT 1R MRT 0L 2% 21 g #E NCC £ 75 & 1 A F4
4, Ik NCC nTBEAE AIS & m ML ik /e L (H
AT i A L% 75 2 3 NCC 16 1E 3 A HALS 3%
BHEL B PR HGE

T NCC e WmdKaed, HEEAR
XFFR AT LA BOHEAAR & B S R0 A M 5 AR 4 XoF
PRt A A 38 I AR 1 R AR AR DL B 5 A
KEEA] e NCC P HHERTAE . JRHE k& BEN,
Sucato FFSFE MRI _L I 5t & 30422 35 7 5 01 1Y) ATS
B FIIE B NI IR AR (AR A2 PN\ AR I JC B (b 22
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5o AR EMEREWNTN AIS BEMREBIEES
[ A E R X R 22 5, FHRMWE M
MEPRBE AR TR RGN, 75 & 15 9 & (AR TR
SO 225, RWFREEN AIS B#KTF
I HER & B 5 I R I N
S0 Parent 8 1 FERE A MR FEM FURSR A
Rajwani®#1 Liljenqvist®7£ AIS f % MRI L i#17
ME S AR BEN 6, 25 R34 R K B AE I S A My
MPASKEFR o — 2 A 3 D0 A 5 AR B 3 8 )
LNMEB AT EATE, R T 47 M s e NCC XA
AR B E R AR5 2% Rajwani 551 7
2, LA NCC Ry Fgi il ol il i NCC 54 55 AR Al
M A8 Bk 1) B ok B M 5 AR B Tt 2 A B
NN T A I R R T B ALS B I HES
A 5IEH X BB T B 25, JF BB %
RO HE I, AT AT A2 LM A S AR K B Y
ZEAEINTCW 22 5 o BRI A 1 IE F 6 BT ALS
S BHE S AR ) A K I BEAE IE 4 KER St
JEN N NCC W AERKIEE A 5 2 EG IR ZH T
Raiel RAF 5T S5 R4 R NCC 1A T &, (27
IZE AR M T R ARG, XIHE S AR & B0 B
AL
3.2 AIS FRE A HERE W TET b A BN Bl S R
e

A WA S A0 s N BCE B 4 e, 1R
Z VIR PR R ME R R PN B T LA 5 X
BHAR DL R HEE REAR I &2 R )L Bt . Guo S5F7E MRI
X ALS SR IE BN BR 4L R L A HE S AR B
BT M, G5F K ALS B BIHE 5 MR IE &
Xof B A AR TR BE B AR, HLaX bk % 5 T
XTCK, VEHIN R AIS BB Ja HE T BB A7 16 R &
(RS  UE 57 K . Rajwani S5 BIFFE 45 SR R BT,
AIS F8 35 FE R R4 | THUME DX s A X 174 [1]
O HE S AR H S AR B AR A B AR AT
AR R, FEWY AIS A5 R ERE T 81
o, LT TG B 2 S EURE S AR BH R
I HLIX R0 AR fb 7E TROME DX A R st X A2 5 IF
BT BAME SR BARA RN, (EHEE AR L
AR, R E RRVE BN T ALS 4, $ER ALS
BEME S ARAATE N BUE S, TR B T Al
W CaE BRI B, AR AR DL B HEAS R S A AR A T
J52 A AR 114 B D9 5 O AR R 25 R o R
O 40 A8 3 i HE A TS AR 1 JC I S ATS AR
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