EREYMNE $£28%F HF3IH 2013F£6A
Journal of Medical Biomechanics, Vol. 28 No.3, Jun. 2013 275

XE4S:1004-7220(2013)03-0275-04

AR F IR AZHIES

EERH, WK, B H, wBER, kESC, REK, £ A, ERE
(1. RBEEE 2 PER , MG, K 067000,
2 iR IR E B T S 4 A B e Rh, E T EE 2R B WS BT, L 200437)

WE: BE SPEHMA TR RSB E ST 12555 00T, 0z i Tk I R $2 AT 2% 1 2 5
Fik  HOETRAIIR N TGS TR0 3 LI PR A8 37 o A (B MR SAE A1 B 381 R
FingerTPS Wireless System RAEMFE J1 8 K /NOEHRE , /0778 4 F-338 1 i KW T35 e R/AMNR 25 5, LA
g I KNS R AR R A, R S TS ) il KE Z A EE B 22 7 (P <0.001) s AN [F M
I3 7 AR SO Tk b, AR AR 7 A0 S R 7 Z B e A R 1) Hask 7 3 R (el it e 3 A5 1)
BFA] T2) B4, S 2 A I B 2257 (P <0.001) . 458 TR F IR 80E DAETE 3 0 F s Bh T, ol Tk 45
A28 3 o g AR v A7 At R

KEIF: BN, e, SR S

FE4SZES: R318.01 ERPRARAD: A

Mechanical properties of cervical spine manipulation with fine
adjustment

WANG Yu-man', SUN Wu-quan®, FANG Min’>, SHEN Guo-quan®, ZHU Qing-guang’,

ZHANG Xi-lin®, GONG Li*, JIANG Shu-yun’(1. Teaching and Research Section of Tuina, Depart-
ment of Traditional Chinese Medicine of Chengde Medical College, Chengde 067000, China; 2. Tuina Depart-
ment, Yueyang Hospital of Integrated Traditional Chinese and Western Medicine, Shanghai University of Tradi-
tional Chinese Medicine, Research Institute of Tuina, Shanghai Academy of Traditional Chinese Medicine,

Shanghai 200437, China)

Abstract: Objective To analyze mechanical properties of cervical spine manipulation with fine adjustment, so as
to provide mechanical data for popularization of such manipulation in clinic. Methods The founder, a skilled
practitioner and a beginner of fine-adjusting manipulation operated the spinal fine-adjusting manipulation on two
cervical vertebral segments of healthy subjects, respectively. The force data of thumbs were collected by Fin-
gerTPS Wireless System to analyze force differences between two thumbs while the force of right thumb was in its
peak value, as well as regular pattern of the thumb force in relation with time. Results  Significant differences
were found between the maximum force of two thumbs in each subject (P <0.001). The process of force appli-
cation (from trough to peak, T1) was longer than that of force reduction (from peak to trough, T2) when all the
subjects operated spinal fine-adjusting manipulation, showing significant differences ( P <0.001). Conclusions
There exists the main and auxiliary hand during cervical spine manipulation with fine adjustment, which is actually
a process of slow force application and rapid force reduction.
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Fig.2 Force-time curve of experimenter 1
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Tab.1 Peak value of the thumb force

415 #iF/N LF/N Z P
Wik 1 13.28+3.99 3.20+1.83 -11.743  0.001
Wik#E 2 5.16+2.75  7.40£2.03  -6.936  0.001
Mik#E 3 14.90+5.60 4.31x1.17 -10.726  0.001
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Fig.3 Peak thumb force-peak number curve for experimenter 1
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Fig.4 Thumb force-time curve of C4-C5 segment for experimenter 1

£2 TRMKEFETL S T2 LK

Tab.2 Comparison of 71 and 72 for different experimenters

25 T1/s T2/ A P
MiREH 1 0.77+0.13  0.52+0.06 —11.337  0.001
MREH 2 0.51+0.07  0.30+0.04 —10.933  0.001
MREH3  0.91+0.12  0.67+0.12  -9.115 0.001

3 e

3.1 HBENEHNK

TCiE 2 A BT D i R8s gt nl LA
2], 2RI T 2 T 28] T B (R = 8] 22 5
BRI E A E—AE N To MLEMEN T
A B T b A M S AR S R,
FRORERE Ll BE 5 H N HI A0 5 TR, e ek
FARIE T — R B LA AR T kAR
MEMELAS R

T A TR W T U] R, 0 s 0
THEAEAR] 321808 B A Geit 2278 3, iy fE A
SZARA AT R A O (N 323 B vy B ] (A
FHR) AR — Y REEA R T

[l O IR e A T A BAME.
HERO T4 5m 0 2 1k, Jr a8 R /DN, 2R gl
HEHF G20 1 ~2.4 kg(9.8 ~24.5 N)
TR . (B, T b R R B S A
63z 3l , i e T8 0y, SHERT 2 09 T % AE 1.5 ~
3 kg(14.7 ~29.4 N) 2 [a], FAUHERT XS (4915 58 13 1%
JERIN T PIASTT 2 8, iR AR, B R ik
LAYERIER T, T 2O — Ao



EREMAE $28% HE3H 2013F£6HR
278 Journal of Medical Biomechanics, Vol. 28 No.3, Jun. 2013

3.2 BiE/MEREIZEK

M4 BT LR BAE 4 F R R — T
IR B e RAB G L 20080 W /8 A2 8 1 R —A
G212 K 1 2 J5 PR T AE AR XA — B Bt 1] 5 s 7 19
AR, BEE A A E R AR vh 22 TR A8
AR, A By A2 FAE TR E L B AR R
HBhF-o AT B A R AR AR B A BE I, L R
WREETT LA A R SMERSO 9% £ F R —A 2218 i
LIHRGE IR R SERETFEEDE (I
B 5) AR AR Al LAFE S0 S AT AT T3k A
VU7 B T E 0 SR

300

Normal
— Cadaver

Mean force/N
— [ (3]
wn = | n
(=) f=] o
T

=3
=4

w
f=3
T

5 BEFERETERENZ-HEHE

Fig.5 Mean force-time curve of spinal manipulation on the neck
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