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Kinematic and Dynamic Study on Traditional Chinese Cervical
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Abstract: Objective To simultaneously collect and analyze the kinematic and dynamic parameters for two
techniques of traditional Chinese cervical manipulation (TCCM), and quantitatively describe its biomechanical
characteristics. Methods A senior practitioner completed the TCCM ( positioning and directional rotation pulling,
lateral flexion, respectively) on 10 healthy subjects, and the fluorescent marker balls were pasted on the operator
to capture manipulation movements. The dynamic parameters and the surface electromyography ( SEMG)
signals were collected by pressure-sensitive gloves and wireless SEMG acquisition system. Results The upper
arm muscle was the main force muscle during TCCM, and biceps brachii had the highest contribution rate. The
range of motion (ROM) , speed, pulling force, and time during cervical spine positioning and directional rotation
pulling were all greater than those during cervical spine lateral flexion. The integrate electromyography (iEMG)
and root mean square (RMS) for each muscle of the operator during cervical spine positioning and directional
rotation pulling were higher than those during cervical spine lateral flexion. Conclusions The overall ROM, three-
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dimensional (3D) motion angle, load intensity and time during CCTM have the characteristics of high speed, low

amplitude and strong force, reflecting the biomechanical characteristics of ‘ cunjin’ ( one-inch punch) in

traditional Chinese medicine. This study provides references for further standardizing manual teaching and

training and improving clinical safety.

Key words traditional Chinese cervical manipulation ( TCCM) ; cervical spine; kinematics; dynamics; surface

electromyography (sEMG)
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Fig.1 Schematic diagram of traditional Chinese cervical
manipulation (a) Cervical spinal positioning and

directional pulling, (b) Cervical spinal lateral flexion
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Fig. 2 Displacement-time curve of the operator’s right joint
during cervical positioning and directional rotation
pulling
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Fig.3 Three-dimensional angle-time curve of the operator’s
right joint during cervical positioning and directional

rotation pulling
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Tab.1 Three-dimensional motion angle, angular velocity, and

angular acceleration of the operator’s right elbow joint in

the cervical spine positioning and directional rotation

pulling technique
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Fig. 4 Displacement-time curve of the operator’s right joint

during cervical lateral flexion
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right joint during cervical lateral flexion
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Tab. 2  Three-dimensional motion angle, angular velocity, and

angular acceleration of the operator’ s right elbow joint in

cervical lateral flexion
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Tab.3 Dynamic parameters of two manipulations
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Tab.4 iEMG and RMS of the operator’s upper limb muscles

under two manipulations
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Fig. 6 Contribution rates of each muscle during

Chinese cervical manual therapy
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