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Quantification research on acupuncture manipulation based on
video motion capture

YANG Peng, SUN Xiao-wen, MA Ya-kun, ZHANG Chun-xin, ZHANG Wen-guang( State
Key Laboratory of Mechanical System and Vibration, Shanghai Jiao Tong University, Shanghai 200240, China)

Abstract : Objective To accurately measure the motion angels of hand-related joints when manipulating acupunc-
ture needle for thrusting-pulling and twirling, so as to provide quantitative references for acupuncture manipula-
tion. Methods Six acupuncturists with over 3-year acupuncture experience and one volunteer were enrolled in
this study. The angles of the forearm, wrist, metacarpophalangeal & interphalangeal joints of the thumb and in-
dex finger for each acupuncturist when performing thrusting-pulling and twirling manipulation were measured by
the video motion capture (VMC) system, and the different ranges of above-mentioned angles among the 6 acu-
puncturists when performing 10 trails of thrusting-pulling and twirling manipulations on the volunteer's thigh were
compared. Results There was no significant difference in the ranges of relevant hand-related angles among the
acupuncturists ( P>0.05). The manipulation of thrusting-pulling was mainly managed by the wrist joint, with the
range of 7.23° +1.87°, while the manipulation of twirling was mainly managed by the interphalangeal joints of the
index finger, and the range of the first and second interphalangeal joints of the index finger was 28.33° +2. 18°
and 10.43° +1.69°, respectively. Conclusions The VMC can be a reliable method to quantify the parameters of
acupuncture manipulation. Different acupuncture manipulation shows particular variation of the joint angles, which
can be used as a reference to quantify acupuncture manipulation.
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Fig.2 Schematic of manipulations of acupuncture needle thrusting-

pulling and twirling (a) Thrusting and pulling ( pulling) ,
(b) Thrusting and pulling ( thrusting), (c¢) Twirling ( clock-

wise) , (d) Twirling ( anticlockwise)
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Fig.3 Calculation of forearm pronation
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Fig.4 Angles of relevant joints in the preparing posture
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Fig.5 Curves of average relevant angles during thrusting

and pulling
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Tab.1 Average dorsiflexion of the wrist joint in six acupuncturists during thrusting and pulling manipulation

HIEME/(°)

BAEH 1 BAE# 2 (K i 4 BIEH S #RAEH 6
51K 6.52+1.52 6.23+1.53 6.14 +1.85 6.97 £2.21 5.95+1.21 6.74 +1.50
52K 18.52 £2.38 " 6.32+1.68 7.19 £1.56 6.64 +1.56 6.31 +1.32 7.69 £2.03
3 W 6.79 +1.98 7.25+1.88 5.44 £2.01 7.21 +£1.42 7.22+2.03 7.93 £2.01
4 6.25 +1.32 6.73 £2.15 6.20 +1.58 7.67 +1.56 7.93 +2.40 9.29 +2.90
55 6.38 +1.51 6.24 +0.98 6.38 +1.31 7.61 +1.88 7.65 +1.80 8.06 =2.00
56 W 7.49 +1.60 6.46 +1.34 6.90 +1.58 7.26 +2.31 8.62+2.40 8.37+2.01
557 6.79 +1.42 20.31+2.58" 7.34£2.35 6.95+1.86 8.18 +2.01 30.11£2.56*
558K 6.63 +0.72 7.05 £2.35 1.23+0.38 " 8.3122.35 8.78 +2.52 8.62=2.10
59 7.57 +0.56 7.56 £2.56 6.88 +1.42 6.87 +1.98 7.04 +£1.52 8.18 £1.99
5510 % 8.39+1.68 8.9+1.56 8.68 £1.58 7.01 +1.90 2.12£0.79" 6.13+1.68
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Fig.6 Curves of average relevant angles during twirling

manipulation
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Tab.2 Average flexion angles of interphalangeal joints of the index finger in six acupuncturists during twirling manipulation

A/ (°)
XA BEH 1 BEH 2 BEH 3 PEH 4 BAEH S BEH 6
1R 51 5.23+1.37% 26.72+2.32  27.25+1.35  26.27+1.02  25.01 +0.87 27.72 +1.01
26T 9.80 +1.02 9.73+1.14  10.25+0.968  9.96+0.35  10.37 £0.90 9.43 +0.85
E 1Y 24.35+1.12  24.84+1.21  26.95+1.20  25.65+0.65  24.83+0.70 26.93 +0.99
52 e 8.17 £0.58 9.81+1.21 10.99 +0.90 9.59+1.00  10.48 +1.00 9.35+1.00
%3 E RSt 29.06+2.28  28.27+2.00  27.88+1.51  28.73+1.54  28.29+1.00 27.06 +1.20
52 0 9.02 +1.56 8.72+0.75  10.03+0.87  11.97£1.49  13.20 £2.20 12.73 £1.66
B4R EAE S 26.5+0.98  32.73+3.28  25.83+0.95  33.93+3.50  27.05£1.00 29.03 +1.54
#5206 7.12 £0.48 7.77 £1.00 8.33+£0.66  12.55£2.00 14.32 +£3.50 8.35 £0.40
5 W WAy 26.54+1.00  28.41+2.00  27.74+1.46  32.72+1.30  31.13%2.60 31.04 +2.48
52 e 10.32 +2.21 8.90£0.97  11.50+1.52  12.58 +1.44 9.98 £1.00 12.55 +1.62
56 IR EAB G 26.52+1.15  28.67+1.90  28.02+1.33  29.32+1.02  28.57 +2.01 29.00 +1.53
26T 7.48 +0.48 9.91+1.20 9.22+1.44 9.55+1.00  12.50 £2.41 11.80 £1.15
TR RS 29.69 +2.24 27.87 +1.30 29.00 +1.60 8.22+1.12* 30.00 £2.80 28.56 £2.00
52 9.88+1.25  11.22+1.80  11.55+1.77 8.98+0.70  13.38 £2.71 10.08 £1.33
%8 W ERE St 31.02+3.14  29.56+2.20  26.44+0.68  29.41 £1.07  29.00%1.02 30.26 +2.00
52 0 11.56 £2.02  10.18 +1.15  12.001.80 9.56+0.82  11.80 =1.00 11.22 £1.44
559 K EAE S 28.35+2.14  27.89+1.20  29.32+1.77  28.90«1.18  25.8720.90 30.10 +1.25
26T 11.77 £2.23  11.31+1.15  13.44+2.20  10.50+1.14  10.90 +1.01 10.50 £1.40
510 Ik LR ST 29.56+2.58  31.25+2.20  32.14+3.12  31.55%2.33  27.77%0.99 27.14 £0.90
52 10.00 +1.18 12.05 +1.50 8.98+0.79  11.00 =1.42 8.48 +0. 66 13.87 +2.35
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