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Biomechanical analysis and activity study of Lenke-Silva type VI degenerative scoliosis with different
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[Abstract] Objectives: A three—dimensional finite element model after degenerative scoliosis correction was
established and simulated analysis was performed to obtain the stress distribution of the nail-rod system. The
patient’s postoperative activity was determined based on the yield strength of the titanium alloy nail rod.
Methods:  Four patients who had undergone orthopedic surgery but the nail rods were not removed were
selected. Four patients underwent A, B, C and D internal fixation schemes. Innovative solution of satellite rod
technology, A, T10-S1 17 screws were fixed, the horizontal connection was located above the orthopedic area;
B, L.2-S1 12 screws were fixed; C, T10-S1 14 screws were fixed, the horizontal connection was located below
the orthopedic area; D, T10-S1 19 screws were fixed, the satellite rod was fixed and strengthened across L1-
S1, and the horizontal connection was located above the orthopedic area. CT scans were performed on the
spine of 4 patients, and a complete three—dimensional finite element model was established based on the CT
images. The three—dimensional model was loaded to simulate six conditions: forward—backward bending, left—
right bending and left-right rotation. Stress distribution of the nail-rod system. The sensitivity analysis was
performed on the nail rod, and the postoperative mobility of the patient was determined according to the yield
strength and sensitivity curve of the titanium alloy nail rod. Results: A three—dimensional finite element

model after degenerative scoliosis correction was successfully established, the stress on the nail rod was
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concentrated at the junction of the nail tail and the nail body and the junction of the nail tail and the

orthopedic rod. The activities of the four schemes(A, B, C and D) under the six operating conditions were as
follows, forward—backward bending was 22°, 30°, 45°, 30°; left-right bending was 19°, 28°, 34°, 32°; left—

right rotation was 21°, 20°, 42°, 24°, respectively. Conclusions: The establishment of finite element model

and stress analysis after degenerative scoliosis correction can provide reference for the biomechanical research

of degenerative scoliosis,

postoperative mobility of patients.

and provide a certain theoretical basis for the formulation of surgical plans and
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Figure 1 a Scheme A, long fixed segmental fusion with transverse connection above the orthopaedic region b Scheme

B, long fixed segmental fusion ¢ Scheme C, long fixed segmental fusion with transverse connection below the orthopaedic

region d Scheme D, long fixed segmental fusion with transverse connection above the orthopaedic region, fixed reinforce-

ment with satellite rod
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Table 1 The material parameters of spinal correction

model
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Figure 2 Element types and constraints of each part of finite element
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Table 3 Statistical table of equivalent stress extremum

for four installation ways

1M B LR o Jeb IR 5 3 FRIG BN EE(°)
Working ﬁAﬁ EI(E Fl () (MPa) Maximum A B C D
conditions Ngle TANSE  Yield strength  activity degree
F?UE 0~90 1120 21.62 Eﬁ}'_"' 5184 366.1 248.1 390
exion Flexion
i 0-35 1120 21.62 it 5184 366.1 248.1 390
xtension Extension
s KT
Left bend 0~35 1120 18.42 Left bend 608.2 398.4 327.3 353.7
Right bend 0~35 1120 18.42 Right bend 608.2 398.4 327.3 353.7
i Yot
Left torsion 0~45 1120 20.54 Left torsion 545.7 573.6 269.3 476.8
. .
4% 0-45 1120 20.54 fiie 545.7 573.6 269.3 476.8

Right torsion
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