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In vivo measurement of kinetic parameters of cervical fixed — position rotary pulling manipulation of Shis de-
partment of traumatology
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ABSTRACT  Objective: To explore the characteristics of kinetic parameters of cervical fixed — position rotary pulling manipulation of
Shi’ s department of traumatology and the relationship between these parameters. Methods; Thirty — four healthy volunteers without obvious
contraindications for manipulation were recruited. They consisted of 29 males and 5 females and their ages were 22.30 +/-4. 60 years. The

cervical fixed — position( C5 spinous process ) rotary pulling manipulation of Shi’ s department of traumatology was performed on all subjects
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by the same doctor on the left and the right side respectively. Force measuring sensors were fixed on both sides of Cs spinous process and bi-
lateral mental tubercles of subjects before the manipulation. The force — time curve chart was drawn and recorded by using Runinsense kine-
matic measuring system. The kinetic parameters, including preload, peak load, thrust force, thrust time and operating time, were obtained
through analyzing the force — time curve chart. Results ; The trials were finished in all subjects and no adverse events occurred. There was no
statistical difference in operating time between the left side and the right side (2 362. 65 +/—559.28 vs 2 403. 24 +/- 645.33 ms,i =
3.591,P =0.631). The preload and the thrust force were greater on the left side compared to the right side of Cg spinous process
(7.84 +/-4.03 vs 6.42 +/-3.20 kg,t =3.374,P =0.042;6.93 +/-3. 21 vs 6.90 +/-2.36 kg, =3.363,P =0.049). There was no
statistical difference in peak load and thrust time between the left side and the right side of Cy spinous process ( 14. 78 +/— 4. 78 vs
13.33 +/-4.50 kg,:=3.202,P =0.069;159. 12 +/- 34. 50 vs 148.82 +/-33.00 ms,s =3.271,P =0.056). The peak load and the
thrust force were greater and the thrust time was shorter on the left mental tubercle compared to the right mental tubercle(7. 68 +/=2.90 vs
6.68 +/—2.82 kg,t=3.025,P=0.034;4.49 +/-2.10 vs 3.42 +/-2.03 kg,t =3.403,P =0.017;165. 59 +/-33.59 vs 182. 94 +/-
55.21 ms,t =3.786,P =0.025). There was no statistical difference in preload between the bilateral mental tubercles(3. 18 +/-1.29 vs
3.27 +/-1.30 kg,t =3.423 ,P =0.067 ) . The thrust time was shorter on the left side of C5 spinous process compared to the right mental tu-
bercle(t =3.356,P =0.042) ,and was shorter on the right side of Cs spinous process compared to the left mental tubercle(t =3.307,P =
0.038). When cervical fixed — position rotary pulling manipulation was performed on the left side,the preload was positively correlated with
the peak load on the left side of Cg spinous process(r =0.747,P =0.000) ,and the peak load was positively correlated with the thrust force
(r=0.551,P =0.003). There was no linear correlation between other kinetic parameters on the left side of Cy spinous process. The preload
was positively correlated with the peak load and the thrust force(r =0.756,P =0.001;r =0.413,P =0.023) and the peak load was posi-
tively correlated with the thrust force(r =0. 908, P =0. 007 ) at the right mental nodule. There was no linear correlation between other kinetic
parameters on the right mental nodule. When cervical fixed — position rotary pulling manipulation was performed on the right side, the pre-
load was positively correlated with the peak load(r =0. 861,P =0. 002 ) and was negatively correlated with the thrust time(r = —0. 434,
P =0.031)and the peak load was positively correlated with the thrust force(r =0.728,P =0.001 ) on the right side of Cs spinous process.
There was no linear correlation between other kinetic parameters on the right side of C5 spinous process. The preload on the left mental nod-
ule was positively correlated with the peak load and the thrust force(r=0.758,P =0.002;r =0.434,P =0.027) ,and the peak load was
positively correlated with the thrust force(r=0.917,P =0.000). There was no linear correlation between other kinetic parameters on the
left mental nodule. Conclusion ; The operating time is the same and the characteristics of applied force is a little different when cervical
fixed — position rotary pulling manipulation of Shi’ s department of traumatology is performed on both sides of cervical vertebrae. “ High —
velocity low — amplitude”is the characteristic of the manipulation,and the magnitude of the applied force is related to that of the preload.
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