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A comparison of clinical efficacy and safety of pulse excitation manipulation and oscillation excitation manipu-
lation for treatment of lumbar vertebral diseases based on simulation technology
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ABSTRACT Objective:To compare the clinical efficacy and safety of pulse excitation manipulation versus oscillation excitation manipu-
lation in treatment of lumbar vertebral diseases. Methods: A healthy volunteer without lumbar vertebral diseases was selected. The lumbar
vertebrae adjustment was performed on the volunteer by two massagists using pulse excitation manipulation and oscillation excitation manip-
ulation respectively. The acting forces were measured by using T4500 high-sensitivity tactile pressure measuring system during the imple-
mentation of the manipulation,and were normalized to make the maximum acting force of the two manipulations in consistency with each
other. A five-degree-freedom vibration biomechanical model of lumbar vertebrae was built by assuming lumbar vertebral body as rigid-body
and assuming surrounding soft tissues including intervertebral discs and ligaments as spring and damper which served as connection of rigid

bodies. The normalized acting forces served as the input load of the model. The time-dependent changes of axial displacements and axial

AR A EBR A KAF AL A (81574096)
BIRAEE . B AR  E-mail:lvj@ sumhs. edu. cn



<2 (5 402) FEIEF 2020 F£6 A% 32 %% 63 J Trad Chin Orthop Trauma,2020, Vol. 32, No. 6

acceleration of each segment of lumbar vertebrae under the action of pulse excitation manipulation and oscillation excitation manipulation
were measured by using Matlab/Simulink simulation technology,and were compared between the 2 kinds of manipulations. Results : The ab-
solute values of the maximum axial displacement of lumbar vertebrae from L, to Ly were 0.154 1,0.123 3,0.092 5,0.061 7 and 0.030 9
metres respectively,and the absolute values of the maximum axial acceleration were 3.721 2,2.940 3,2.206 7,1.444 4 and 0.731 0 m/s(2)
respectively under the action of pulse excitation manipulation. The absolute values of the maximum axial displacement of lumbar vertebrae
from L, to Ls were 0.160 0,0.128 1,0.096 1,0.064 1 and 0. 032 0 metres respectively,and the absolute values of the maximum axial ac-
celeration were 2.788 3,2.243 1,1.634 9,1.125 1 and 0.536 1 m/s(2) respectively under the action of oscillation excitation manipula-
tion. The two kinds of manipulations were similar to each other in absolute values of the maximum axial displacement of lumbar vertebrae
from L, to Ly, while the absolute values of the maximum axial acceleration of lumbar vertebrae from L, to L; were obviously higher under the
action of pulse excitation manipulation compared to the action of oscillation excitation manipulation. Conclusion ; The pulse excitation ma-

nipulation and oscillation excitation manipulation are almost the same in clinical efficacy if their maximum acting forces are consistent with

each other in the treatment of lumbar vertebral diseases,however,the latter is better than the former in safety.
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