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[ Abstract]

A Study of Surface Electromyography Measurement of Facial Muscles
in Normal Person®

Hyung Geol Leel, Da Jung Jungz, Yoo Min Choiz, Suk Hee Kimz, Tae Han Yookz,
Beom Yong Song2 and Jong Uk Kim®*

"Republic of Korea Air Force
2Department of Acupuncture & Moxibustion Medicine, Woosuk University Hospital of
Oriental Medicine

Background or Objectives The purpose of this study is to measure surface Electro—
myography(sEMG) of facial muscles in normal person and to find method for standardizing of
SsEMG's value.

Methods We measured 3points on face, frontalis muscle(GBy4), zygomaticus muscle(Sls),
orbicularis oris muscle(Llig) of 40 normal person by sEMG. 40 normal person consist with two
groups, each 20 male, 20 female. Average age of subject was 26.50%4.79. SEMG instrument
QEMG—4 XL was used. After training exercise of facial muscles, sEMG's root mean square
value was measured once.

Results : 1. In whole experimental group, frontalis muscle's both side average was 78.36+40.87,
zygomaticus muscle's both side average was 84.70£49.81, orbicularis oris's both side
average was 104.83138.81.

2. Left side of Frontalis muscle, both side of zygomaticus muscle are high marked in male
than female in statistically.

3. In whole experimental group, average of ratio comparing smaller value with bigger value in
difference between left side and right side was 19.601+12.88 %.

Key words * 4. Average of asymmetry index(Al) was 11.4648.36 %. orbicularis oris muscle's average of Al
Meridian—electromygraph; had least difference was 8.95+7.50 %. zygomaticus muscle's average of Al had most
Electromyography (EMG); difference was 13.9528.90 %.

Surface Conclusions : The result of this study could provide useful information of field of sEMG is used
electromyography in oriental medicine treatment of facial muscles. To assess efficacy of treatment in facial
(sEMG); muscles, we need to standardize facial muscle's SEMG values by using Al, ratio comparing

Facial muscle

values and etc.
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Table 1. Surface EMG's Root Mean Square Value

Number Initial — Sex Age FM-L FM-R FM-D ZM-L ZM-R ZM-D OM-L OM-R OM-D

1 KK F 31 66 60 6 133 116 17 158 152 6
2 JK M 27 159 108 51 277 247 30 104 74 30
3 JT M 24 186 132 54 102 99 3 95 101 6
4 BH F 28 120 153 33 120 129 9 83 109 26
5 KJ I 25 44 60 16 120 135 15 81 85 4
6 PH M 26 62 68 6 133 84 49 162 182 20
7 PO F 28 112 120 8 46 57 11 140 123 17
8 LG M 24 136 155 19 111 90 21 122 178 56
9 LY F 24 92 110 18 36 57 21 124 83 41
10 KJ F 36 121 88 33 25 50 25 143 123 20
11 BH M 27 113 137 24 88 66 22 65 62 5
12 KH M 26 85 74 11 138 141 3 71 73 2
13 CM F 26 46 54 8 137 117 20 78 79 1
14 JS F 32 84 54 30 68 83 15 131 134 3
15 CI M 31 149 133 16 84 116 8% 144 136 8
16 KH F 28 27 28 1 166 141 25 120 113 7
17 JH F 40 75 78 3 72 69 3 157 120 37
18 JS M 27 153 132 21 50 62 12 103 69 34
19 PK M 28 105 64 41 134 155 21 105 90 15
20 LY F 28 40 20 20 24 47 23 102 56 46
21! KG M 27 101 129 28 161 138 23 126 119 7
22 KH M 27 155 112 43 143 130 13 162 146 16
23 LJ F 20 50 74 24 47 41 6 151 141 10
24 KS M 36 56 56 0 105 122 17 72 57 15
25 JJ M 26 519) 38 15 i 24 13 106 68 38
26 KB F 21 71 58 13 63 47 16 54 50
27 OM F 24 81 89 8 60 41 19 70 69 1
28 LB F 21 33 37 4 63 46 17 140 98 42
29 YY M 22 60 51 9 48 30 18 o7 58
30 NS F 22 22 17 5 37 29 8 68 71 3
Sl PY F 24 30 32 2 S 24 13 156 183 21
32 AW M 22 62 72 10 90 121 31 44 52 8
89 JB M 20 83 ol 32 102 52 50 103 114 11
34 JI M 19 37 38 1 35 55 20 130 106 24
39 CS M 21 16 29 13 135 117 18 110 122 12
36 LY F 34 35 45 10 26 52 26 166 210 44
37 SE I 34 52 70 18 43 31 12 62 D8 9
38 LY F 26 69 61 8 61 44 17 76 125 49
319 KW M 24 114 123 9 ol 72 15 69 87 18
40 KY M 24 64 40 24 35 50 15 62 43 19
Mean 26.50 80.48 76.25 17.38 86.23 83.18 18.60 106.80 102.85 18.50
SD 479  42.89 39.17 13.75 52,51 47.58 10.11 36.23 41.61 15.59

FM~-L : frontalis muscle left. FM—R : frontalis muscle right. FM—D : frontalis muscle difference.

ZM~-L : zygomaticus muscle left. ZM—R : zygomaticus muscle right. ZM—D : zygomaticus muscle difference.

OM-L : orbicularis oris muscle left. OM—R : orbicularis oris muscle right. OM—D : orbicularis oris muscle difference.
SD : standard deviation.
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Fig. 1. Percentage comparing smaller value with bigger value in frontalis muscle,

zygomaticus muscle, orbiculalis oris muscle
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Table 4. Average of Difference Value Each Muscles in Percentage Comparing Smaller Value with
Bigger Value

Difference(N=40)
Mean®SD
Frontalis muscle 19.71£12.46 %
Zygomaticus muscle 23.49£13.19 %
Orbicularis oris muscle 15.62£12.04 %
Total 19.60%£12.88 %

SD : standard deviation.

Frontalis muscle Difference

so.00%
Standard deviation :
12.46%
50.00%
sooove
A4.83%
4000% =L =5 ——ca
EER
20 000a |
25.71%
b 22
] 19.71%
2000
I 59% I
o%s = B
10000 L
639 I
— INEEENNE
3 3 2 3 2 3 34 A
3 4 s & 7 8 9 o

Zygomatic muscle Difference

506056
Standard deviation :
12.19%
e S 48.94% 4s.02% =000%
40009 =
27.50% =
36.84% 36.84 e
35.14% EERPTAE
ERCRE
30.00%
300096 721
=.00% .10 S 2 T
_A9%
200086 e 18.07
1460 L. 299 o
13.78 S o
SEsen 111
10.00% LS
5.98
s |*ﬂ
)41 - I
a00% l
2 e 7 B 9 1 1 1 1 F 1 1 1 & 2 o2 o2 20 2 2 =z 2. 8 3 B 3 3 3 3 R
. =6 yE e o4 2 3 a4 s 7 e g o7 o= 3 s & 7 o

Orbicularis oris muscle Difference

50.00% =
Standard deviatiorn :
45.10% 12.04%
45.00%
40.00% 39.20%
35.85%
35.00% 3306 ITOTH
i 30.00% SHEBE
30002 =
25.00% 23B= 2357
20.83 20.95% Bo.69
20.00% 1EAs
15.62%
— 55 o 14 FEg8% I 52
LU = -
12,4
1099 col s
10.00% B — | e el
1 c‘I I I I I I I
o048 _
5.00% 2 = T UL} I 4.23
0009 I. ‘I. II. ! ! .I‘I.I.I.I. ‘I. I
3 s 7 e 3 3 5 A
1 3 = 7

Fig. 2. Difference value in percentage comparing smaller value with bigger value of
frontalis muscle, zygomaticus muscle, orbiculalis oris muscle
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muscle®] Al & 13.9528.90 %, orbicularis oris
muscle®] Al & 8.9517.50 %R oM, Al 75 A
Al B2 11.4648.36% It Table 5).

Frontalis muscle®] Al9] Hi2 11.47+8.07 %R
o, 71 328 Al 32 33.33 %, 7P S Al 32 0 %91
t}. Zygomaticus muscle®] Al B2 13.95£8.90 %% 2.
o, 78 122 Al 32 33.33 %, 7P W& AT 2E& 1.08 %
St} Orbiculalis oris muscle®] Al 12 8.95+7.50 %
Aom, 7P = Al g 29.11 %, 7FE W AT 3he
0.64%%{tHFig. 3).

Table 5. Average of Asymmetry Index

Asymmetry index(N=40)
Mean=SD
11.47£8.07 %
13.95£8.90 %
Orbicularis oris muscle 8.95+7.50 %

Total 11.46%8.36 %

SD : standard deviation.

Frontalis muscle

Zygomaticus muscle

L PA—
g2 REsiria AZE). neba §ko)g) ]
22 73|11 AHsls)r] sl shelaly o]Zo|| <zt

gul

7]
et o2 Aeksl 3 4 gl A Aol E AdE, &
T, v A, 354 AdESs ol .

59 59 kinesiology) ATolM= 50] F4
g 59 o] Rio] &3} v=7kE o= Alo]
sit). o]E Sl &l (motor unit, MU)S] sl
W3 ARE A= AL w)g- T8k MUE shte] 4l

L:c;J

=

[€]
3} 71 A7) Aushs SRR PR 25 1)
9] 718 olth?). Aot TEATE FAIlE 3
A3 R EAS ofn A5l s Bl

ot o

oA AL SR=GE7E Aok Aol 59 ARt
T H AR M dehs 714 2ES g
Aefet 2 ol el A, Ay B 5
FAste] Pl Uehlle o] A717de] 713 7idol

=
f0 gL o
il

o 2= Aol 25 Uje] 714 2l
sk SEste] 7)=eks Aot AF7HA skl
MUe|l digt 3% (elctromyography. EMG) 5742 %12}
(needle electrode)< o83t HFAR] o= 3
A k=], o] W S A 1E-S frdsk vks 2

WA= (surface electrode)S H]HFA 0|22 A3 50|
$laL, huke] MUel| gk & JRE AEshs 540] 9l
THY. SEMG Alse tee] MUl 9Jal 28k(firing) ©
MUAPE©] A - 37H o2 Aglslo] w7 e
HAM A2 g2 45 A5 E Abo]9] S (cross—talk) el
ogk Aze] e 5 u)F- e (filtering) &35 A
7155wl Hadek 919] S5 (random process) A1
Folok 18 BE sEMG ez Aot A4 ARE
=30 U] Sleike ALt oxe] darelse] 48]
Q79 AF7HA] oz f-8¢ JR(MUAPL
2 T, AEAIE AEE AR)E FAE] 7] fls
tj=e] FAA W4 47| (statistical variable estimator)
Eol tjst At AlAE A QP Ae71A] el A
8= sSEMG Al gAle] o ms a4 AeAe] 7
S 0]-831 RMS, integrated EMG(IEMG) 52] WZH<=
719} mean power frequency(MPF), median frequency
(MDF), peak power frequency(PPF) 59| =<
7] 5ol glom, A B0 sEMG 7Hd=iEl(interference
pattern) 3121l Turn, Spike W4 F47]9] #-go0] A|
TE 3 QIoPY, o] RMSE AlZkd e B4 oz
T 9] JES S5t 259 S UEhle A=
ARER=EH], 259 7 BiskE 7R HeElehAl VERAL ol
TGS 59 T} Eoldls omlghth. RMSE
o) 25y 2 2 RS B 5 ot Kim et al'®
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o] Aol ofshd RMSE 52] 3 ¥
UEhf= A sFolt) & Aol BEg S%: %f:f} b
9] 3lo] ¥sks S4slsirk

olsh e 5l i WS ol SRS ol§F &
5] W}, SR Aoy Bt 2ERYS 2
4t e ] 29 ol 3 A4l ol
7ol BE5= 5 A2 1 B AR DAL 9
7, S 55 SRIAE SRS o183 Wil 59
Ho] iz A0 WAHAY, BejSo i H% 1 5

£ A ASHY G ool . Kim o

= SAREZS JuAS 32

T ZAo] AAA ATl ksl g8y
oJES 5 olEH A7 AT gl
me) 43 Hobdel BE AE —:L:rﬁl%q FHolnp,
7o) B7e] AR Fuak o) FNLE el
5ol T3 285 sk Aol oPJrA e
o] 53 A, Al ) B2 Edshs B3l i
ofe} & 4= k). N> A A ?3’94 o=
sierael o, e A, A9 ovlE Wt &
T 3lom, Aol g AN IEE o] FHoE
alo] FAH Aol H3 Aol AEAEe] bdt
Jiell SRk A% Fos, et A% Feate] A
2 7 Fe ApHska, Aol Kk <o S
o] Wik U W W RS 5o == Rl fesilieth
AAEP, o]0l A AelE A 759 AelE 34
& ¢ glom, ol A G o} v 9ol

A8 i%_ 37i7} HEV“ °l9Jr 7L°] %Ezﬂlzt %%15 7] 1
° 73‘8 O H%F Al ?liékﬁ ‘ﬂﬂéJ} e TS
&aL A<l 733‘01%4 dtolE oz AfshAste] i

B oﬂ;toﬂ A FATHEE 0|83l frontalis muscle
(P, GBuy) - zygomaticus muscle(##2 Slis) - orbicularis
oris(RNE Lo S 247 A= =438 49} frontalis
muscle®] - F Higk 78.36140.87, zygomaticus
muscle®] 29~ & gk 84.70+49.810131 0, orbicularis
oris muscle®] #5- & 74k 104.83£38.810]3i k.
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Frontalis muscleo¥] 482 HHake 92.28+44.10,
o} A0 FHFES 64.45+32.277 Ao A SAE]0
zygomaticus muscleoA B2l H a2 100.90£53.89
dom oo ke 68.50439.7891%1t} Orbicularis
oris muscled] B9 HgkS 98.73+37.09%1. 01 oA
o] Hghe 110.93+40.000] 1k

EAZE Ea)A frontalis muscle®] =3} zygomaticus
muscle 2-- 25 GAJo] oAHT) & Ao 7 Byl
TH p<0.05). ©]+= frontalis muscle®} zygomaticus muscle
oA o] o JHT 5 SAS Hl Aotk Orbi—
cularis oris muscle®] 252 95 712ke] Wi Ajol7} B

EAA SR FolebA] 9 A SR LY o]= orbicu—
laris oris muscled|AE= EAIA o= H9] Ajol7} vlul
2 Arhal B < Qi

B Q7 A3} 2o mRne) SAgke A1) o

e 2 Aol 2 wol wEAA] W7H 2 Vet Aok
of Aoz BRI ofele Aoz AR,

1 of 7HS1E Auigke] Aol & Afol& Holtfeke 44
QlellA 719} 24§ Zpol= A7 UrE‘r‘JrX] &s o= ‘@
Zke]o] ZHQPE 2H9- Zfol o] vl B 11 M9 E TR

&3 SRls) Bakth 53 959 viEd ‘ﬁv‘i‘*g%

1 AL &3l Blus s otk
Fh- vlaol A Mg B A5 95 F w2
#Hs 100 %= Wgksto] ofel] gk ke 54 %k«l H]E

AXFEIGTE. 1 A3, frontalis muscles H7t 80.29+
12.46 %, zygomaticus muscle> H4F 76.51+13.19 %,
orbicularis oris muscle 3t 84.38+12.04 %312
A B 80.40£12.88 %L o= 407 A?JZ}%A
H53 95 HlEo] N Aolg aHsisls W e
80.40+12.88 %ATH= 21 ofw]gich

gk 24 SRS AfolE o] M-SR ﬁWOP =
T2 HE 70 R 3 e gt W gl Afolo] wiitE
S frontalis muscle 19.714+12.46 %, zygomaticus
muscle< 23.49£13.19 %, orbicularis oris muscle<
15.62%12.04 %%tk A 407 F A} BE 259] =&
e 70 R 3 8 gk e gl xfolo] wiEg et
19.60+12.88 %3t o= 53 959 & Afol7h 3
AR 19.60+12.88 % el Ark= 2& o]tk
ol5 Faf 5 AARINA FHULALS] HAF Al F9- &
A0 RMS # Afolo] A4 MelE 78 = Atk
71 A4 Yoon et al'”& AIE %38 29 Ajo|7}
255 2 < e A7t Yk A o] gate] <5
of BEtdS Feioich £ Aol A E 29 Apolel| i H]
o] 801 Al 38 718 A3}, frontalis muscle®] Al

II

e mlo

=0

wr

oy
rUlO o



B8 11.4748.07 %, zygomaticus muscled] Al H-&
13.9548.90 %, orbicularis oris muscle®] Al -2
8.95£7.50 %om, Al oAl Ml Al Hitghe
11.46£8.36 %E & A7 A5 v E&=2 243}
AL w ARl 9JoIA orbicularis oris muscle®] F
I 939 Aot P AL R B o
zygomaticus muscle®] FZ3} $59] Ao|7} 714 &
o= & g k. gk A1) P TSellA 53
5] Al gk 11.4618.36 % ol 2lo|7} Ues &
At

AR A3 ARl A5 §5L ol 5]
oo -
-

4y Ho ¢ B

2

T 2folE HolA| g¥gkom o] % THIHEE
Sl QPAN- A3 A] 53} 955 Hlalste] 71 ate]7) 9l
S Al R AR AREE g Ak sHAIRE EHEIAE
o] 54 A= 7 sielel| wjgt 2 AolE Hof frontalis
muscleoA] 7 & Fhol 16, 78 =2 Ftol 186,
zygomaticus muscledA 7P @& Fro] 24, 7V &
Zkol 277, orbicularis oris muscleold 7P W Fho)
43, 7P T2 gho] 182% S785 o] Al I5olA B 1
Zo| 7} AA ekt o)e} Zo] SA7ke] i Aol 7}
A el 7 g9 3 E=e] 158) 2ol o]
A dPd2P} Bl 7919 e Ao == A g H]
Ade] TS F8P] Y% At AL o g sle=
BRIt wbA 77HR1e] ApolE arefek S7g%ke] 29- At
olof gk Bl-& 52 Al 55 &3 3} A3lo] A
QPO R WAl

FHTAEE AR A
A 29102 913t HIAE -5 tsh
U A, JeAEEe] A 2 o 8910 ® T glo] ¥

E.

>~

o

& 4et Baste] BTN ofeigel g 5 BT
QA Fo17] 91524 el T A7 Bad Aolek

S QR Ao Aueld B4 el et 9y
AFRThE EUATS ol 88 BUSHES] A1go] TS
2g5jojo} & A0 nldk, S )2 e 1
o gkeha A A9a] SN qwie] Bsd
EHEAE 54 W 93 W9le) EFepE 993 A
02 NIk o] 93] FF uT} W YL Yo
& 73 Aelo] olFolAlo} & Flole] ol2 Fal Bojs
{50) AR} A9lon ARe) oA 9 Ane) BE

1. Aol 407 2] AglollA] frontalis muscle®] ZH$-

= Hgke 78.36140.87, zygomaticus muscle®]

kS 84.70149.810]%1.21 orbicularis
oris muscle?] F$ F HakS 104.83438.819]
At

2. Frontalis muscle®] =, zygomaticus muscle®]
-0 S FAA R PAo] o HT =8k
o HAHE frontalis muscled} zygomaticus
muscledl| A 25 27 o] =A SAHAL
Orbicularis oris muscleol]q] oJAdo] WA Hr} =
A 54 A

3. BE I59A frontalis muscle?} zygomaticus

5
o\

muscle, orbicularis oris muscle®] Z$- S44
Frolgk Aol 7} glie.

4. 39 S T =& kol gk v gre] g 3
A A3} Frontalis muscled 3 80.29+12.46%,
Zygomaticus muscle Bt 76.51413.19%, Orbicularis
oris muscles 1t 84.384+12.04%33t}.

5. 39 SA% T =2 gl gk 24 gk Apole] wiE
& S AT A1 407 9] Ft 9ol HlE>
19.60+12.88 %It

6. 29 SAw] v &S A8 A9 frontalis
muscle®] Al w2 11.4748.07 %, zygomaticus
muscle®] Al S 13.95+8.90 %, orbicularis
oris muscle®] Al B2 8.95+7.50 %% o™, Al
5 Ae] A 72 11.46+8.36 %3k

http://dx.doi.org/10.13045/acupunct.2014024 61



The Acupuncture Vol. 31 No. 2 June 2014

VI. References

10.

11.

12.

62

. Kim HB, Park YH, Bae SS. Clinical application of

electromyography and nerve conduction study.
The Journal of Korean Society of Physical
Therapy. 1998 ; 10(1) : 199—212.

. Kang SY. Introduction to electromyography. The

Korean Journal of Pain. 1994 ; 7(1) : 13—24.

. Jeong HW. Undonghakchongseol—total opinion of

kinesiology. Published by Mokgwa To. 2002 :
16—312.

. Kim TU. Muscular exercise and muscle fatigue.

Journal of Korea Spots Research. 2007 ; 18(5) :
829—40.

. Cho JH, Lee JS, Kim SS. A Study of the meridian

muscle electrography for the clinical application.
Journal of Oriental Rehabilitation Medicine. 2005 ;
15(4) : 89—-104,

. Lee HG, Im JG, Jung DJ, Kim JU, Kim LH, Yook

TH. Comparative review on oriental medicine
study utilized surface electromyography in Korea,
China, Japan. Journal of Korean Acupuncture &
Moxibustion Medicine Society. 2013 ; 30(1) :

23-34.

. Korean Acupuncture & Moxibustion Medicine Society.

Acupuncture and Moxibustion. Gyeonggi : Jip—

moondang. 2000. 299—661.

. Lee BK, Park YB, Kim TH. Oriental medicine

diagnostics. Published by Seungbo. 1988 : 21—53.

. Lee HJ. Implementation of composite bio—infor—

mation detecting system for using in Korean
traditional medicine. Journal of Catholic Sangji
College. 1999 ; 29 : 75—94.

C J De Luca. Physiology and mathemtics of myo—
electric signals, IEEE trans. Biomed Eng. 1979 ;
26(6) : 313—25.

Park JH, Lee HY, Jung CK, Lee J, Kim SH. A study
on estimation of motor unit location of biceps
brachii muscle wusing surface electromyogram.
Journal of Semiconductor Technology and Science.
2010 ; 47(3) = 28—39.

Lee J, Kwon HM. Comparison of algorithms es—

timating linear regression line from surface EMG

http://dx.doi.org/10.13045/acupunct.2014024

13.

14.

15.

16.

17.

18.

19.

20.

21.

signals. The Transactions of the Korean Institute
of Electrical Engineers. 2008 ; 57(3) : 527—-35.

Lee J, Yang HW, Joung EK. Spike variable analysis
of surface EMG signal during constant voluntary
contraction. The Transactions of the
Institute of Electrical Engineers. 2007 ; 56(4) :
309-16.

Kim JY, Jung MC. The comparison of sensitivity of

Korean

numerical parameters for quantification of electro—
myographic(EMG) signal. Industrial Engineeering &
Management Systems. 1999 ; 25(3) : 330—35.

Yoon SJ, Beak SH. Effect of Yoga performance on
the waist muscle activation in the mnuddle age
woman. Korean Education Journal of Aesthetic
Society. 2010 ; 8(1) : 21-29.

Kim JY, Jung MC. The comparison of sensitivity
of numerical parameters for quantification of
electromyographic(EMG) signal. Journal of the
Korean Institute of Industrial Engineers. 1999 ;
25(3) : 330—35.

Yoon DY, Chot JS, Jeong SH, Kim SJ. The analysis
of erector spine muscle on difference of functional
leg length inequality — through meridian electro—
myography. Journal of Oriental Rehabilitation
Medicine. 2011 ; 21(3) : 13—-20.

Lee KJ, Choi IS, Lee SY et al. Low back pain
assessment using durface electromyography and
digital infrared thermographic imaging. Korean
Journal Occupational Environment Medicine. 2001 ;
13(3) : 306—14.

Kim MB, Ryu JM, Kim SS. Correlation analysis of
stress and meridian electromyography in Korean
adult males. The Journal of Korea Chuna Manual
Medicine for Spine & Nerves. 2007 ; 2(2) :
141-49.

Nam KB, Chung SH, Kim SS. The influences of
progressive  muscle relaxation on meridian—
electromyograph, autonomic nervous system and
stress in healthy people. Journal of Oriental
Rehabilitation Medicine. 2008 ; 18(1) : 125—40.
Choi JS, Ahn JM, Kim CY et al. The clinical study
of muscle energy techniques(MET) in elector
spinae muscle on low back pain patients—through

meridian electromyography. Journal of Oriental



22.

23.

Rehabilitation Medicine. 2013 ; 23(1) @ 15—23.

Jung JY, Lee JH, Nam KB, Kim SS. Meridian—
electromyograph analysis on features of abdominal
muscles in chronic low back pain patients.
Journal of Oriental Rehabilitation Medicine. 2008 ;
18(4) : 203-15.

Kim MB, Lee JS, Kim SS. A study on the
correlation of shoulder pain and meridian muscle
electrography in hemiplegic patients after stroke.
Journal of Oriental Rehahilitation Medicine. 2006 ;
16(3) : 103-10.

24. Hwang MS, Yoon JH. Study of the meridian

25.

26.

muscle therory. Journal of Korean Acupuncture
& Moxibustion Society. 2005 ; 22(1) : 29—39.

Han MG, Heo SY, Kim SJ. The oriental medical
study of myofascial pain syndrome and meridian —
muscle theory. The Journal of East—West Medicine.
2000 ; 25(2) : 39—48,

Lee SV, Jeong HY, Keum KS. A study on the
Kyung Keun Pyun of the Young Chu. The Journal
of The Korean Institute of Oriental Medical
Diagnostics. 1993 ; 3(1) : 294—333.

http://dx.doi.org/10.13045/acupunct.2014024 63



