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[(FE] a@  FIHETH Lenke 2 BIF D AEFEL P B 1™ (adolescent idiopathic scoliosis, AIS) = 247 BR TG RY , 43
BT EBLIL RGBS 5 B TR IR B T R TR TR, F ek BT Lenke 2 1 ATS (A3 R ITAE 1, 3 54 0L i) BS i
Wl 5 BRI BRIE R, AR F R T RNFEHERRBR PS8k, 4 5 Fi K ) B I 7 2 A7 BRIT AL AR
Ja B S SR T Cobb £ BRI R AX 5 R 21, 5(44. 8%) .26, 5(32. 1%) .28, 1(27. 9%).34. 1(12.5%),32(17. 9%) . &£ 5 &
J7 ZE 0 F W R SR IC I 2, R SR A S O AR LA AERE . 5 FhRIE O BORJE A5 BUR - i 5 1R 2 S BUR R A A BT T
WL BRT % ACEIR MR T 4h, A T RIS T B 223 >0 mm, B M35 >2. 57, B R M 2238 >4.5°, &bk o
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Three-dimensional finite element simulation of surgical correction for Lenke 2 type adolescent idiopathic

scoliosis
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[Abstract] Objective To simulate different anterior and posterior correction strategies using finite element model of
Lenke 2 type adolescent idiopathic scoliosis (AIS), in an effort to seek the optimal surgical protocol. Methods The finite
element model of Lenke 2 type AIS was established and used to simulate five surgical strategies. The effectiveness and shoulder
balance parameters were compared among different surgical approaches. Results The coronary proximal thoracic(PT) Cobb
angle and corrective rates of the five surgical strategies were 21.5(44.8%), 26.5(32.1%), 28.1(27.9%), 34.1(12.5%), and
32(17.9%). The corrective rates for the main thoracic curves were not significantly different among the five strategies, and the
physiological sagittal configuration was maintained. Postoperative radiographic shoulder balance parameters were increased for
all five surgical protocols. Except for strategy A(posterior fusion from T, to Ty, ), other four strategy achieved the following
outcomes: coracoid height difference™9 mm, clavical angle>2. 5° and clavicular tilt angle difference™>4. 5° . Conclusion
Simulation of posterior correction and fusion to T, including both thoracic curve can achieve excellent three-dimensional
corrective results and balanced shoulders for Lenke 2 type AIS model with preoperative left elevated shoulder. Partial fusion of
PT curves to T or T, results in inferior corrective rate of PT curve and mild or moderate shoulder imbalance. Simulation of

anterior or posterior selective main thoracic curve fusion has very low spontaneous PT corrective rate and can lead to deteriorated
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shoulder imbalance slight to moderate degrees.
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correction; selective main thoracic curve fusion
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Fig 1 Whole spine radiographs of the subject at standing(A,B) and side-bending(C,D) positions and the mass image(E)

al, a2: The points where the vertical line through posterior axillary folds intersected with the left and right shoulders
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Fig 2 Optimized Lenke 2 AIS finite element model
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Fig 3 Simulation of posterior correction (T,-T,, )
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Fig 4 Simulation of posterior selective main thoracic curve fusion (Ts-T,, )
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Fig 5 Simulation of anterior selective main thoracic curve fusion (Ts-Ty )

x1 BREARBHEAFEFAZEIKE Cobb £
Tab 1 Coronal plane changes before and

after different correction strategies

6/°
th(ira?iiri:lzive Main thoracic curve
(T,-T:) (T5-Tio)

Preoperation 39 56
Strategy A 21.5044.8%) 29.2(47.9%)
Strategy B 26.5(32.1%) 28.6(48.9%)
Strategy C 28.1(27.9%) 28.1(49.8%)
Strategy D 34.1(12.5%) 31.3(44.1%)
Strategy E 32.0(17.9%) 30.5(45.5%)

L IWIE Y NEE SRS P A 3 &N
AP TEEBR TS A Sh AR A T S R O B 2
¥=>9 mm, BiE A >2. 57 BIE MR 2 >4.5°
(&2,

®2 EHARFEARFANGHNEFEZEESHETN
Tab 2 Comparison of radiographic shoulder balance

parameters before and after different correction strategies

Coracoid height Clavicular tilt

Clavical angle

difference 0/° angle difoference
[/mm 6/
Preoperation 7.5 2.2 4.1
Strategy A 8.6 2.4 4.4
Strategy B 9.2 2.7 4.7
Strategy C 13.5 2.9 5.4
Strategy D 18.4 3.4 8.6
Strategy E 18.2 3.5 8.3
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