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Abstract

Research Background: Scoliosis is a disease in which the human spine bends and deforms in space,
and some scoliosis is accompanied by vertebral rotation, and in severe cases, it can be accompanied
by various complications. Adolescent idiopathic scoliosis (AIS) occurs in adolescents. As an advanced
mathematical approximation method, finite element analysis (FEA) has been widely used in the field
of biomechanics research. At present, the specific causes of scoliosis are not yet clear. Objective: This
study aims to establish a scoliosis model and use finite element technology to obtain the range of
motion of each segment, and compare it with the range of motion of normal spine in previous studies.
Method: Obtain CT data of an AIS patient, use Mimics, Solidworks and other software to perform 3D
reconstruction of the model, and use Ansys software to obtain its corresponding activity values. Re-
sult: The range of motion of the T1-T12 vertebral bodies (normal without scoliosis) is similar to the
height of the normal spine, while the range of motion of the L1-L5 vertebral bodies (scoliosis) is dif-
ferent from that of the normal spine. Conclusion: Scoliosis can affect joint mobility.
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A L e A AR A 3 2y AR A ) — R o R HEAS R R B R AT X 4y, Hm] 4 ok
RYECEREMNMN) R ME. PIAREMESE, HA R R R &7 Rk 75%~85%.  [A] bb FCA A= 8 B A
HAOFE B EEMNAIS) LR, HIRATHRAE 1%~4% [1].

AIS P H B — B R, MU B FH AN ARL, ERT A5 Y2 HARRER, W S
I T RERREAS , 500 57 12 B L 43 R0 B B BT MR 2] -

AR B, A B ORI P A e . Patel [2]56 4 H,  MEAA @ 22 500 Ji 6l
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FEMZ5 1) Cobb #f1, FHRYE Cobb LRI, XHHEHEM 2 BEAT 2 Wi [4].

R B AR cobb fE R/ BARIR RAERIER, AlREAEEI S fia T s s TR 2
FETATT o RN A Cobb # LR 45°, ZEXFHBET FARIGST . W3R & [ cobb f7E 20° LA,
AL AHATIRYT, T ROZSEHEAT AR IS . W SR AREE I cobb A1 EEARIE N 5° Fe A E, AL 1237 RV 3
BHATIRIT . A R0 cobb AT 25°% 45°, & B0 R AR 48167 (1 77 20

1.3. BRIt

1.3.1. HRTHEEA
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1.3.2. BRTEEEFPRMA

1972 4, Brekelmans %5 [6] 1 X A TE R #4802 FH A BRIC T B, FIRNZH AR T & &R 500 .
2019 4F, &R B AR [TESL T H SBAA N ) = 4E M E B AL, A A R OG BT RB0IE T A I AE 5 AR AT
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1986 4, Viviani Z¢[9]1 1 X2 BT R Iz H 28 H: N 4id. 2004 4, Périé SF[10]1f5 A R
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Boston 37 L AE AR A it fif () T A7 3047 WS . 2009 4, R AR [111ME B LenkelA B, T Cobb
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MR &, AR TR 7y, BRI IR Jia T RCR AR . 2014 4F, G ARE[12)K — R AL R
SCHAEF T O 58 SO AR AR Y b, SRR RO, [RIRRE ARG R AT A, R A%
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212 BERKRH

64 J2IRNE CT HLIRHE CT H#iX (e[ GE A wl); BEHEAHA Mimics 21.0 (Materialise 24w, LA
i) 3 A TRE#CF Geomagic Wrap 2020 (Raindrop Geomagic A%, 3€[H). Solidworks 2021 (i5A% &4,
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Table 1. Material properties of different parts of the three-dimensional spinal model of AIS patients
= 1. AIS BEZHBEHIRI TR EIE M

Bk FME R (MPa) TR L
B 12000 0.3
/D= 100 0.2
LG Eg 10 0.4
Bt 1 0.499
YR 4.2 0.45

R30Ik BT AR R B S A, AR AL G — R FH DY T A XA EAT R 20 o 30 TR R /N
7905 mm, HAREEMMEER/NEE N 2.0 mm.

WA i AR e BN TRe . AT DL R 7 ARG B . B i B (R EE
HUNE 2 iR .

Table 2. Corresponding stiffness values of different ligaments
7 2. TEFIHRIX RRIE &

ki W1 FE B (N/mm)
e NG 8.74
JE W) 5.83
- BN a7k 15.38
FHH 0.19
bZ Mok 15.75
bzl 2.39

Zt, RO . BEANE 1R,

3. REERNE

Bk ANSYS 19.3 (ANSYS A, H[H).

BEET ) T1-T4, T5-T8, T9-T12, L1-L5 rRIF2HL, A& MR AP . MEENTERMT
F Mt £ S [ 52 (Fixed Support), 78 BREH A FE F71A, K/ 4000 N*mm ) 775 (Moment), 4540
BiJE, JEfl, ZEOE, GIE, hel, G, RBEAERTESIRE . 5 Busscher S5 [15]IH 7t 45 AT
bt
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Figure 1. 3D model of the spine
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Table 3. Range of motion in T1-T4 segments
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Figure 2. Comparison of the range of motion in T1-T4 segments
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Table 4. Range of motion in T5-T8 segments
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Figure 3. Comparison of the range of motion in T5-T8 segments
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Table 5. Range of motion in T9-T12 segments
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Figure 4. Comparison of the range of motion in T9-T12 segments
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Table 6. Range of motion in L1-L5 segments
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Figure 5. Comparison of the range of motion in L1-L5 segments
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{H L1-L5 7Bt 5 Busscher 1145 5 2 BB (>2°) o X 18 I %A 8 1E 8 15 BOE 5 8 JL P A2 2000 1 52
Mo fH& B MY B, HE sl B 2 2 B — e M.
6. Wit

RAEE, T1-T12 (&35 Busscher H)45 R4 #r, (A2 T5-T8 i i 3h E BUE BN R IR, 5
Busscher HJSEEGZE REFER AN . 46 - H LK, SFEHINZERMIRFETRMT: 1) 7 RA .
Busscher & (1 52506 G2 BAE B0 P AR B E A, HAFESTE 50 % LA b TMASEIS BRI g — 4 5 D 4F
LR R, R RAEMER, s, RESTHEHEZER . 2) P75 AR, Busscher KA 2
DY s 25 i 2 B AE &1 BOBATIE BN DA, 1T AR 5256 2 R A RGBT B, R A& B0 R
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AR RO R GIanIIAAE L, AL R A S s+ B2, HRIRZHN Tl TIA
YRS R+ G, HAAESTEE G HA RTBE B 24 20K [16]. 341, A SERAR RLE R Z HE ]
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