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R B 25 K2 i i BHF 52 B T H (2024GSQ02) Abstract  Objective: This study utilized a mechanical syn-
R v B2 2 A 5 — B A R B 4 B AR i chronization module and motion capture system to quantify
(BE 222024010) the lumbar sitting rotational manipulation and employed
bR R R R 2 R 2 A — B B e (R EE, 300381) finite element simulation to analyze its biomechanical effects
¢ SR B T SR I R B AR AT 5 on intervertebral discs and spinal structures. Methods: Kine-
[—I%EPIZAEA‘@IEEEW*EE’@J*I' 297 ol matic and dynamic parameters of the manipulation were
HFHPEER quantified in 10 healthy subjects using the mechanical syn-
b R E B chronization module and motion capture technology. A finite

SRR (= E-mail:602595424@qgq. com element model was established to simulate lumbar biome-
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chanical responses under three loading conditions. Results: Dynamic analysis revealed that vertical force was the core three-
dimensional spatial effector (maximum force (36. 02+ 13. 77) N). The displacement direction of the intervertebral disc shifted
from downward to upward,and the inferior shear force may achieve nerve root decompression by reducing disc stress (maximum
displacement 0. 222 pm) and increasing intervertebral foramen height (displacement change 0. 018 2 pm). The ratio of preload
force to instantaneous rotational force (1.55:1) reflected the “skillful force with sudden impulse” characteristic of the manipula-
tion,aligning with the traditional Chinese medicine (TCM) principle of “integration of form and spirit”. Kinematic parameters
indicated that rotational angle (69. 69°+13.52°) was dominant, while lateral bending angle variation (20. 40°£10. 00°) correlated
with spinal dynamic coupling motion. Conclusion: Vertical force is key to extending the lumbar sitting rotational manipulation from
two-dimensional to three-dimensional space,and inferior shear force may contribute to generating rotational force and maximum
efficacy. The mechanism likely involves reducing disc stress, increasing intervertebral foramen height, and decompressing nerve

roots while avoiding shear damage to lumbar discs caused by coupled vertebral rotation and lateral bending. This study provides
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biomechanical evidence for TCM orthopedic manual therapies.
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