+ 358 - BHAMERE, 20184F 12 71, 55 16 555 6 4§ Spinal Surg, December 2018, Vol. 16, No. 6

- Feahr o -

A RIAPRHST I AL T /D 54 R 1 A 0 o™ IR i = e
e A R ICHT5E

R LAR R KAk, F Ry
LI ERER RS K ERE SR, L 200433
2. ] A RAERCZESS 285 EE R, T 056000

[(FWE] BM TR RME . SRS IEFIE RS DR LAY (AIS ) R E P WER ., Ak &
SL AT BB A ATS JELREA BROC T BUBAY , 7 #E N7 A9 AE BROGECAY [ HEF PRI, 405 e e e i e ek &
SRR G, FUER 2l RHEE 28° TS IR I et 20 R T B R RO DA BB ATH s 1 T 25 52 0 it — 45 S s
FE R 400 1, SRA SR IR EAAEI . GRS 7R AIS D B =46 A BROGIERY | #4045 691 271 4~
TCo FASLIREATE | FERTTLA KA LTI R B R 667 459 . 62 838 FI 575, 7E 28° TS HNEE |, 4vik &4 LAk & 4fe
i W M R A ATS JRARTAT S 0™, (EU A B R 2 BB T A 1 0 S 0 n o Y FUS IE y 40° B, Bk et SR T JE oy
B IR T WU IR S 280 i, [RIHURATH 0 oy N, £5i8 SRS K AVAN #5 A So e s 2 mK
R S AT BT ORI, (At 2 S BORET S N B8 T

[ kiR ] FHO4E; BN, 5 5Ba4; WEES; AW

[FEIS%ES] R6823 [XEkirER] A [XEHS] 1672-2957(2018 )06-0358-05

[ DOI] 10.3969/j.issn.1672-2957.2018.06.009

Role of different material orthopaedic rods in sagittal reconstruction in patients with adolescent
idiopathic scoliosis: a finite element study
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[ Abstract] Objective To investigate the role of different materials and pre-curvature rods in sagittal reconstruction for
adolescent idiopathic scoliosis ( AIS ). Methods Base on the CT images ( from T, to pelvis ) of a 14-year-old female AIS
patient, a nonlinear three-dimensional finite element model was established by software Mimics. The finite element model was
used to simulate the operation. The orthodontic rods were set with titanium alloy and cobalt-chromium alloy. The effect of the
sagittal reconstruction and the difference of screw pull-out stress between the 2 materials were compared at 28° pre-bending curve.
The effect of titanium alloy rods on the sagittal reconstruction was also discussed when the pre-bending curve was 40°. Results
A complete three-dimensional finite element model of AIS simulation was established, which consists of 691 271 units. The
number of entity units, shell units and imitated units was 667 459, 62 838 and 575 respectively. Correction of sagittal kyphosis
in AIS with cobalt-chromium alloy rod was better than titanium alloy rod at 28° pre-bending curve, but the pull-out stress of
cobalt-chromium alloy rod increased significantly. When the pre-bending curve was 40°, the correction effect of titanium alloy
rod on sagittal kyphosis was significantly better than that of pre-bending curve being 28°, and the screw pull-out stress increased
significantly. Conclusion It is helpful to restore the sagittal force line by using cobalt-chromium alloy rod with higher strength
and increasing the pre-bending curve of the orthodontic rod properly, but it will also increase the pull-out stress of the screw.
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Fig. 2 Displacement diagram of vertebra under loading
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Fig. 3 Cloud chart of orthopedic displacement of different material rods( pre-bending curve 28° )
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Fig. 4 Comparison of sagittal parameters of thoracolumbar

spine after orthopaedics( pre-bending curve 28° )

400

Okaa
350 Titanium alloy
(R s
300 Cobalt-chromium alloy
Z —
z E 250 — .
S £ 200
]
#2150+
S
(=¥
100
50
0 T
Tz T3 T3 T9 Ll L2

5 SRSTHERHERAERIIR H N E b8 ( TSI 28° )

Fig. 5 Comparison of screw pullout forces at different

levels( pre-bending curve 28° )
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Fig. 7 Comparison of sagittal parameters between titanium

alloy rods with different pre-bending curves
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Fig. 8 Comparison of screw pullout forces between

titanium alloy rods with different pre-bending curve
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