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< Abstract >

This study was carried out to determine the influencing of electrical stimulation to cervicothoracic
sympathetic ganglion(CTSG; stellate ganglion) on the sympathetic tone. For the purpose of this study, the
stimulation was given to both the interferential current stimulation(1CS: AMF 100Hz) group consisting of 10
person(males 8, females 2) and the transcutaneous nerve electrical stimulation(TENS: 100Hz) group of
10(males 7, females 3) in the right side of the trachea with probe clectrodes. Then, the temperature changces
on the surfaces of the forehead, cheek, neck and internal ear of cephalocervix, which is subject to the
influence of the cervicothoracic sympathetic ganglion, and the palm, which is the end of the upper limbs,
measured before, immediately afier, 10 minutes after and 20 minutes after experiment. The results are
summarized as follows.

I. The emergence of remarkable Horner' s symptoms which appear duc to the changes of the tonc of
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cervicothoracic sympathetic ganglion was not seen. However, in the interferential current stimulation group
there were two persons who felt the sense of warmth in the facial region and one person who felt it in the
upper limbs, and in the transcutaneous nerve electrical stimulation group there was cach onc person who felt
the sense of warmth in the facial region and in the upper limbs, respectively. Both groups have each one
person who felt the sense of oppression in the eyelids. Three persons of the interferential current stimulation
group and two persons of the transcutaneous nerve electrical stimulation group have the sensc of hoarsc voice
or numbness in the neck. These are the symptoms that appeared during stimulation, so it is difficult for them
10 be considered as the direct effects of the changes of the tone of cervicothoracic sympathetic ganglion.

2. The t-test was performed to determine the significance between the right, which is the experimental side,
and the left, which is the non-experimental side. Significant changes were seen in the necks of the
interferential current stimulation group and in the cheeks and internal ears of the transcutancous nerve
clectrical stimulation immediately after experiment(P <.05). And the interferential current stimulation group
showed a very high significance in the cheeks immediately after experiment and in the necks ten minutes after
experiment(p <.01). Therefore, it could be seen that the clectrical stimulation had an influencing on the
changes of body temperature of the cephalocervix.

3. In both the interferential current stimulation group and the transcutancous nerve ¢lectrical stimulation
group, the forcheads, checks and necks of the cephalocervix in the experimental side(right) rather than the
non-experimental side(left) had mostly a statistically significant rise in temperaturc immediately after
experiment. The one-way ANOVA was carried out to determinc the temperature change of on the surface of
the body with the lapse of time; before, immediately after, ten minutes after and twenty minutes after
experiment. But no statistical significance was found from both the right and lefi sides.
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<Fig. 1> Research model

* pr . pre-stimulation

* po : post-stimulation

* ICS : interferential current stimulation

* TENS : transcutaneous electrical nerve
stimulation

* AMF : amplitude modulation frequency
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Table 1. General characteristics of normal subjects

sl #o)48 YolRr] fdle] dYujx] BAAEH
(one~way ANOVA)¥ o] &3lqlct.
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£ AdFe AN 378 204 40MA}b0le) 208-&
oz do PHAFASTE 1097 AN A7 1A
3 109318t

vdAe] 48 Exe FHARAFT S AU 3A
NAZ M i 47 gdat 29, 793 39elm,
PAAPL 28156749 2746.12M, 32 61.89
+8.96Kg# 60.5919.34Kg2 2 5 29 & alole
gl (table 1).

aa H YA duese 22+41.21°CHt

Mean t SD(Standard Deviation)

Group ICS group TENS group
(n = 10 (n = 10)
Age(years) 28 £ 5.67 27 £ 6.12
Weight(Kg) 61.89 + 8.96 60.59 + 9.34
Sex Male 8 7
Female 2 3

* ICS: interferential current stimulation

* TENS: transcutaneous electrical nerve stimulation
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TAARAFZM 3%, AHNFANAT AN 29
o] UUcHTable 2). 22t BF AFFol et A%
24 ZAEazN2a4 2gx wslel 2 HAQ gelal
B7)e o,

Table 2. Subjective signs of cervicothoracic ganglion block
ICS group TENS group

Signs (n = 10) (n = 10)
Number % Number %
Face 2 20 1 10
Warmth sense Upper limbs 1 10 1 10
Oppression sense . Eyelids 1 10 1 10
Hoarse voice sense Neck 3 30 2 20

& Numbness

* ICS : interferential current stimulation

* TENS : transcutaneous electrical nerve stimulation

3. WX Hye Yuan vyuA
o 2xeis} vln

olvh. &, &, vl 223 vole) 4Y3A 33
HAY3Q A530e] e APALiE R -3
e, 2 FolM #9839 22lm woloy

#)90] Lelston) (Table 3), YA To] FYARA
229 23} ANARAZIAZ 2l B3t volo|A A
o3 felyo] AATHP( .05). 223 FHAFASZ
o AYAFS R Y 1083e] ZE9ojA of
2 e EA%A o148 YehiehP 0D,

Table 3. The changes of skin temperature by electrical stimulation methods. (Unit:*C)

Pre. Post. Post. 10 Post. 20

R. L. R.

L. R. L. R. L.

Cheek ICS 31871157 31531162 3266169
TENS 3175+ 82 31.68+ 81 3208+ 87
Neck IC5 32991 85 3271t 80" 3292t 78
TENS 3243t 38 3236 40 3284t 45
Internal [CS 3659+ .30 3645t 271 3681+ .13
TENS 3660+ 18 3660+ 19 3671t .18

320311.86" 32274147 "31.7311.80 31931159 31.73+1.78
3176+ 84° 3176+ 84 3170+ 3172+ 82 3162¢ 82
270+ 56 3365+ 72 3333t 3300+ .77 3262+ 83
3252t 40 3253t 42 3235t 3226+ 46 32311 39
3651t 21 3677+ 38 36.52% 3660+ 29 3647+ 25
36.59+ 16" 36661 .15 3657+ 24 3661+ 17 3654t 22

Py B ®R

Mean +* SD(Standard Deviation), *:P ¢( .05
* ICS : interferential current stimulation

*ip (.01

* TENS : transcutaneous electrical nerve stimulation

* pr . pre-stimulation
* po : post-stimulation
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Temperature( C
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changes of forehead

Fig. 2.1.
The temperature changes
of forehead

| ———iCS. RN
———CS . LI
B 3 TENS.RI
C M - - 1ENS LY

* ICS : interferential
current stimulation

* TENS ' ranscutaneous
electrical nerve
stimulation

pre post

Temperature( C

Measurement ime

Fig. 2.2

The temperature changes
of cheek

* ICS : interferential
current stimulation

* TENS : ranscutaneous
electrical nerve

—e—1Cs A1 !
—e—iCcS. L1 |
. -- TENS.Rt|
«- TENS Lt

I& b

stimulation
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Fig. 2.3
pre post post10 post20 The temperature changes
» of neck
» .
(9]
T e KSR * ICS : interferential
‘li —&—ICS. 1t
2 [ & - vensa current stimulation
E® \
k3 ¥ TENSL, * TENS : ranscutaneous
» electrical nerve

Measurerment time

stimulation
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Fig. 2.5.
e e The temperature changes
M | of internal ears
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stimulation
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