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[Abstract]

Comparative Study of Needle Sensations in STss and 6 Models with
Quantifying Measurement System™

Ye Ji Han', Su Jeong Jo?, Young Nam Son', Soo Yoon Lee', Kap Sung Kim® and
Seung Deok Lee™*

'College of Oriental Medicine, Dongguk University
2Department of Acupuncture & Moxibustion Medicine, Dongguk University International
Hospital

Objectives In this study, we intended to make the foundation of the development of
acupuncture tissue model as comparing the needle sensation of six kinds of tissue models
and Zusanli(STss) with the needle force measurement system,

Methods When practitioners did twisting—rotating acupuncture needle manipulation after
inserting the needle into six kinds of tissue models, they quantified the similarity sense to the
sensation of Zusanli(STss) with the NRS (Numeric Rating scale).

As needle force measurement system did twisting—rotating Acupuncture needle manipulation
after inserting needle into Zusan/i(STs) of human and six kinds of tissue models, it can
calculate the coefficient of viscosity by measuring the torsion friction,

We compare the NRS of practitioners’ needle sensation to the coefficient of viscosity of needle
force measurement systems,

Result : As practitioners’ NRS assessment to quantify needle sensation, apple and cucumber
showed 70% similarity to Zusanli(STss). As needle force measurement system’ s coefficient of
viscosity, apple and cucumber ‘s coefficient of viscosity were similar to Zusan/i(STz)’ s.

Conclusions : In this study, We compared the practitioners' needle sensation of Zusan/i(STss)
and six kinds of tissue models with needle force measurement system that can quantify the
needle sensation, As the result, we concluded that practitioners' needle sensation is similar to
measured needle sensation, It seems that the acupuncture practice model implementing the
needle sensation to specific acupuncture points can be built based on the system in this
study.
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Fig. 1. Experimental setup for data collection
under needle force measuring system
The tissue model is suspended in tissue container, and
small holes on the container allow the needle to pass
through,

Torquez

Fig. 2. Diagram of torque Z forces
Toque Z forces detected by motion and force sensors
needle ‘force’ is the linear force acting on the needle
parallel to its longitudinal axis; needle ‘torque’ is the
rotational force(torque) acting on the needle to resist its
rotation,

[

|
%l

£ Esiod 3 2499 A Zx, S AFHEE),
&

A e st

1) AlEXP7t mekst 2z Wt

32 104 ote] RS2 2Atel9] S71e] o
F59 QA7 QI Tolk 0lo] BEEEM] Ssto]
AleA} Bolo &= &X8(Zusanli, STse)E #HE 3ty
2 om QoI2 42 F GRS AYshe ALt S717t
F7132 B SASIGH, ol FYg BokolH W&

cC o

Fig. 3. Blind box

A-B-C : people, 1-2-3 : number of experiments,

222 % g2 JuE blind boxo] So] 9 6744 =
A wdo]] ARgeHFig, 3). AlEAts 6714 22 Edo
FAHE Alget SAEe] AT of =ARE I
SAHEE 2ste] SARl9) BT SAE7) M pon
NRS 1022, 7} @oH NRS 022 FA|BI=E 3FgH 2

o, T gL 1909 334 HHESIT

2) Needle force & A|AEHIO| XIZF 7}

34 Aol 2 A A S4kEle) 6714 2R
g0} 2 cm A1 B B A 2 90°, J|HSTEE 0,195 Hy
2 A4 T 3H 55 AAE 4 2AEEE] 3A
5 Al AIZPE oREEE(T2) & 343 & 2 248 A7
w2 W3S 7 2R 1054 72 o2 H9jof g8t
Aok T FEL AR whet torque ZE0] Wi ol

9] W3} 3A Ztx W3l torque Z&9 £& WIS #F
stglon, S AAZEeR 7S5t AEA _%

£ 2512 TR $AEL, &4 5 232979 $3¢
FA3317] $J8f AL container2 A FLE,

m‘o

M

|

4,

HI

1) Clolg 24

go|g 42 MatLab® R201lb(version 13,0,564,
MathWorks, Inc, Natick, Massachusetts, USA)& ARE-
S, AAAS: A 9190 oleeh o] Reedo] 341
S Byt

Tz=BXO(B : coefficient of viscosity. 6
angle)

. rotation

Z+ AP FAZE 180° U] upRE(Tz)S L8le] =

http://dx.doi.org/10.13045/acupunct.2013048 89



The Acupuncture Vol. 30 No. 5 December 2013

Aelet 24w 247} 1080 BAASE 45T F 3
#eke ok

2) Xtz &AM

A7 B4 5t A =2 1.8 STATA/SE(Stata/SE
9.2 for Windows, Stata Corp LP, College Station, TX,
USA)E o] 83F4itt, Needle force £ A|AHIOZ =4
8t A A= mean T standard deviationZ FEA|FH
o OFt AolASE gY¥Eix] 4R (one-wa
ANOVA)E AX319 1, ZHZ; BonferroniZ AR AE2
stlct $A4 FoaeES p<0.05% skEith

<

il

n. 2 £

1. Al&=xi7h meet &z

A&7} 127 Z4kelo) Aot 24 maze] 7 At
£ NRSZ X33 23} 20]7} 7V Egton], theo.
2 A g, newh 9, 9 eo® E4 A &
Ay 7k kgl B3], Soloh AlRe 2t 7,899}
6.899% Uehlo] 249 Wt he He gA=S
Bon FAE 1, P 28E Uehiol 24t W3t
e §AES LehgleHTable 1)

Table 1. NRS Value of Similarity between STss
and Tissue Model by Practitioners

Tissue model Mean®SD  Minimum Maximum
Agar gel 1.00x0 1 1
Ham 2.00+1 1 3
Sweet potato 3.89+1.27 2 6
Carrot 4,00%1.22 3 6
Cucumber 7.89+1.76 4 10
Apple 6.89+2.76 2 10

SD : standard deviation,
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Fig. 4. Needle tissue model group—specific
changes over time graph
(a) Changes in torque Z axis friction,
(b) Changes in the angle of rotation,
(c) Changes in torque Z axis speed,
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Table 2. Coefficient of Viscosity in Tissue Model
Group

Tissue model Mean=+SD Maximum Minimum
Agar gel —6.6+44 .14 467 —76.9
Ham 76.14+17 97 106.4 42 4
Sweet potato 6282.77+367.34 6965.1 5813.2
Carrot 5191.04+£293.31 5599 4738.4
Cucumber 1189.31£25,81 12269 1132.4
Apple 1406,05+85.96 1540.5 1297.2
Human(STss) 1267.58+107.06 14552 1106.6

The number is coefficient of viscosity X 106,
SD : standard deviation,

004 006 o008

coefficient of viscosity

002

NS

Sweet potato Carrot Apple Human Cucmuber Agar gel Ham

Fig. 5. Needle tissue model

coefficient of viscosity

Data are presented as mean,

o< 0.05 by Bartlett's test for equal variances after one-way
ANOVA,
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