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Differences Between Facial Electrodermal Activities of Paralyzed Side and Those
of Normal Side in Acute Stage of Bell's Palsy Patients

Kyung-Sook Han, Tong-Hyun Nam, Hyung-Kyun Koh, Young-Bae Park

Dept. of Biofunctional Medicine and Diagnosis, College of Oriental Medicine,
Kyung-Hee University

Background and purpose: Bell's Palsy is a condition that causes the facial muscles to weaken or become
paralyzed. It's caused by trauma to the 7th cranial nerve, and is not permanent. The aim of this study is to be
convinced of differences between facial electrodermal activities of paralyzed side and those of normal side in
acute stage of Bell's Palsy patients

Methods: Electrodermal activity (EDA) was performed within 1 week after the onset of facial palsy and facial
nerve electromyography (EMG) at 2 weeks after the onset. The recovery of facial nerve function was documented
by House and Brackmann grading. All the patients were followed up weekly until recovery or up to 6 weeks.

Results: There was significant differences (conductivity A: t=3.319, p=0.002; conductivity C: t=2.699, p=0.010)
between facial electrodermal conductivities of paralyzed side and those of normal side in acute stage of Bell's
Palsy patients (N=45). And the result showed that logarithmic scale of electrodermal conductivity A value ratio
obviousely decreased with logarithmic scale of EMG zygomatic branch amplitude ratio (r=-0.472, p=0.143);
logarithmic scale of capacitance B, logarithmic scale of EMG temporal branch amplitude ratio (r=-0.422, p=0.133);
logarithmic scale of conductivity C, logarithmic scale of EMG buccal branch amplitude ratio (r=-0.545, p=0.083)
(N=12).

Conclusion: Electrodermal conductivities increased in paralyzed facial side in acute stage of Bell's Palsy patients.

Key Words: Bell's Palsy, electrodermal activity
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Table 1. Characteristics of Subjects

Parameter Value
Age, years 43.69£14.68
Height, cm 162.1119.31
Weight, kg 63.24+13.12
Body mass index, kg/m2 23.90+3.62
Pulse rate, bmp 64.57£9.83
Systolic BP, mmHg 123.00119.26
Diastolic BP, mmHg 74.78£9.17

BP indicates blood pressure.
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Table 2. House~Brackmann Scale

Grade Description

Characteristics

| Normal

Il Mild dysfunction

[l Moderate dysfunction

Normal facial function al areas
Slight weakness noticeable on close inspection may have very slight synkinesis

Obvious but not disfiguring difference between two sides, noticeable but not
severe synkinesis, contracture, and/or hemifacial spasm

v Moderately severe dysfunction Obvious weakness and/or disfiguring asymmetry
V Severe dysfunction Only barely perceptible
Vi Total paralysis No movement
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Table 3. Program of Electrodermal Activity Measuring A vk Ao
Area Program Anode (+) Cathode (=)
1 1 Rt. paim Rt. forehead \_
2 Rt. forehead Rt. palm
3 N.C. N.C. c
2 4 Rt. forehead L. forehead d
5 Lt. forehead Rt. forehead
6 N.C. N.C.
3 7 Lt. palm Lt. forehead b el /—
8 Lt. forehead Lt. palm a
9 N.C. N.C.
4 10 Rt. paim Lt. palm
11 Lt. palm Rt. palm
12 N.C. N.C. Figure 3. Measuring indices of electrodermal activity
5 13 Rt. palm Rt. sole
14 Rt. sole Rt. paim a — ¢
15 N.C. NC. A= 5
6 16 Rt. sole Lt. sole
17 Lt. sole Rt. sole B= e,
18 N.C. N.C. b — dl
7 19 Lt. palm Lt. sole C = b 9
20 Lt. sole Lt. palm ) ~ .
21 N.C. N.C. e =] WA EE A5 g Hshi|

N.C. indicates no current.

75



2HET| Bell's Palsy B9 QHHF mFET|EEY Aol 23 A

A of palsy side

A ratio = A of normal side
B ratio = BBo;fnlo)if%z; szcez’e
C ratio = CCO?nt;%;J;; l‘saszz’e
6. P SR
PHANE ZAE FAANEE FEAEA

219 amplituded] 4
A Ax=Z FEg e
(temporal  branch), 3 Z7|(zygomatic
branch), ¥+ *(buccal branch)& EF 3
7vakgivt,

. amplitudeof palsy side
Temporal. branch ratio= amplitude of normal side
amplitude of palsy side
amplitude of normal side
amplitude of palsy side
amplitude of normal side

Zygomaticbranch ratio=

Buccal branch ratio=

ZF 234 6F%Ee & 123 A=ty

A9 F(L14), F4E(S36), A
(S6), AA(S4), AF(TE17), #F(B2),

TE(SI18)E 7EFHER s FAGEH ol
et F57Hek v

(3) AJZHY

gotsl AdEjelA AEe 1.30X40mme]
1318 SAE AREste] ARSI, A
Zolz el wt thae] Aol
4~10mm=  AlPFsHGth. BAPLY

o
o =
Al GARAE AN TG o

z]

2 fo 3

> rr £

76

2 SPSS 11.5(SPSS,
A) BA £ZESCE olgad
Agt AEERFRAZ Y9l
A% SRATBEA Hol

F23} A% WRAZDEA Fo|
s Palsy x50 glojA ¢t
A718-54

os}
0

i
—=

dr ooy
£ ox
N
e
a1
o
el
4o

EYAEE

o] 2o A

v fo .
o

[e]
Iy

N
N _11&
i =
e
[N
2

IR e
o)
:Oé
o
o,
e}
o
2
>
N
s
N
N
L
ash
i:
i)
32
lo

O do ooy R
=
lo,

)
o

Lol

oA ¥
(Table 4) (Figure 4).

2. A7 ESA T AN SR
F47] Bell's Palsy A&
ARel AHgt fRAVNEEAH S
74 &9 logarithmic scaled <HH
Ax o] amplitude FFA&H|E9 logarithmic
scaled] #ANA, ARA7| S SAHAAR
A 2+Av]89 logarithmic scale® <AL
ehAAlZd  FIEA  amplitude FAH]E<]

>N 2
&
oo &



CHBHEtoRITHats| X H9#23 (20058 128)
The Journal Of The Korea Institute Of Oriental Medical Diagnostics

Table 4. Differences Between Electrodermal Activities of Palsy Side and Those of Normal Side in Bell's Palsy Patients (N=45)

Area Parameter Electrodermal Activity (point)
Normal side Paralyzed side
Upper (1, 3) A 27.33114.25 31.98+15,22++
B 0.40+0.29 0.42+0.31
C 21.43111.96 24 57+12.27%
Lower (5, 7) A 38.56%18.75 39.67£20.22
B 0.83£0.16 0.85£0.19
9 30.84+17.25 31.40+18.06

*1 P€0.05, **: P<0.01, Electrodermal activities of Paralyzed side was compared with those of normal side by Student's paited
t—test
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Figure 4. Electrodermal activity parameters, A and C increased in paralyzed side of Bell's Palsy patients (N=45)

logarithmic = scale(r=-0.472, p=0.143), V. £ %
RA7I#2EE SHAE B AavEe
e}

Al

1o

logarithmic scale®} <
Z amplitude  Z+FAn¥]E9]  logarithmic
scale(r=—0.422, p=0.133), PRz )gx
4 FAAR C #Hav

d

e
—n

gho)ghef| A QAL P = FTERMA A RO

ded, oot FAS ndoEE

e, I, DERRL, s A, e

5ol gut. st Agwie] F g £ o)

¥A¢l Azlo] Bell's Palsyol™, ORISR

= "5 OJ‘E:L%-OJ U}H]i J&l 4 =
%

=
O
=
“E

&9 logarithmic
scale® AL ¢tHAIA HZX amplitude
AavlE&9  logarithmic scale(r/=—0.545,
p=0. 083)2 TAREE Fo AaEaArt #E
Haou, BF SAHA fode BEy

Al ekktl(Table 5), (Figure 5). . %“} p— YA“’*QDEﬁ
i l% N [EN=T

77



2HH 7| Bell's Palsy EX10] OHHE &

Table 5. Multiple Bivariate Correlation Analysis (N=12)

EMG
Ln Temporal br. Ratio Ln Zygomatic br. Ratio Ln Buccal br. Ratio
EDA Ln A Ratio r 0.093 -0.509 -0.265
P 0.742 0.110 0.322
Ln B Ratio r 0.451 —0.166 0.047
P 0.106 0.647 0.869
Ln C Ratio r -0.057 —0.573 -0.177
P 0.840 0.066 0.513
EMG indicates electromyography; EDA, electrodermal activity; br., branch; Ln, Natural Logarithmic scale
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Figure 5. EDA A value ratio obviousely decreased with EMG zygomatic branch amplitude ratio (N=12)
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