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The Effects of LI4, TE3, TES and LI11 Moxibustion on Radial Artery
Blood Flow and Heart Rate Variability in Stoke Patients with Hemiplegia
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Objectives: Moxibustion has been used for various post-stroke symptoms and has also been known to have effect
on peripheral blood flow. This study investigated the effect of moxibustion on radial artery blood flow by Doppler
ultrasound and on heart rate variability in post-stroke hemiplegia patients.

Methods: Moxibustion was applied on the points of LI4, TE3, TES and LIl1 on the affected side, and blood flow
of the radial artery was measured using the Minimax-Doppler-K device. Blood flow velocity and pulsation index were
analyzed before, during, and after moxibustion. Simultaneously LF, HF, and LF/HF as variables for HRV were
measured by FM-150.

Results: The mean value of blood flow velocity in all patients (n=23) showed significant increase between before
and after moxibustion, but there was no significant difference in pulsation index and LF, HF, LF/HF ratio between
before and after moxibustion. In Yin (n=9) and Yang (n=14) groups, both showed significant increase of blood flow
velocity between before and after moxibustion, but there was no significant difference in pulsation index and LF,
HF, LE/HF ratio between before and after moxibustion. In Deficiency (n=14) and Fullness (n=9) groups, only the
Deficiency group showed significant increase of blood flow velocity between before and after moxibustion, while the
Fullness group showed no significant difference in blood flow velocity between before and after moxibustion, and
also there was no significant difference in pulsation index and LF, HF, LF/HF ratio between before and after
moxibustion.

Conclusions: This study suggests that moxibustion on LI4, TE3, TES and LI11 on the affected side of stroke patients
increase the peripheral blood flow in the affected arm, which was most remarkable in those with Yin and Deficiency
pattern.
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Fig. 1. Measurement with the Doppler Ultrasound Probe & Moxibustion Points of LI4, TE3, TE5 and LI11

Table 1. Flow Chart of the Study
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7NtE] o], ¥ (linear) BFEE, F3)E-2)(volumetric)
HFEL vhsA] A 4(pulsation index, Gosling index),
A &2 4=(peripheral resistance index, Pourceleau in-
dex) 59 AHE AFAHFig. 2.3).
QR3] JES wAE] HH %, 29 5
< G FASIAL, A A HAa 1
1] IS At on, #59] a=E™ W

it

= O

Measurement with HRV

(&#d PFo2HE sem o)l 259AE A
9 B3 T 22 HE a4 RIS gRran
H 60 4=z HZE3l RUHE 53 7S

glata S-S AlAstSithFig. 1).

2) AEhdHol:
AdlH o] =4 7]7]= Portable Digital Holter

Fig. 2. Doppler Ultrasound Device

52

Fig. 3. Probe of Doppler Ultra Sound Device



F57 9179 FRTANRIA FA} HE

ECG recorder?] FM-150(Fukuda Denshi Co., Ltd,
Japan) S AHEEIP o =28 283 ERAY T
Al S8k i EAE SR 1083 ¢

T SRS Ao, d5Le YN, =0t
5, 399 viol tigate Aol Fs & A A
PR ¢ AHE V1ES AFSATHTable 1,
Fig. 4). Digital Holter ECG recorderE ©]§-3}] =
A9 datax= SCM-510(Fukuda denshi Co., Ltd, Japan)

software2] HRV measurement(manual mode)E A}

K

Ml 32k 3= 9 FW dF 9 Auokel wA= 9 (583)

ol 9JsiM BglolBrt Eolrthyl olxtyt &t
= ol W Auigks & & g7 Wil 74
Ho) & FE 7F0R FA Aol Attt w
2A o7& EE 09] NFEoR S UuA s
S ofdll W HHY #oz AFsAThFig. S,
6).

dRge AnHoz FRsol W da
#oted EsE, Aol wldlss Aol k. %, WREw F
7 doAge] Aas By Al dFFo] F718HA
4 22 Es Ha ® 4 Qo dn A4 B A
) 2% ¥/ &= 4 AFst AdATR e F el €7 &
7 £59 A% 1 757 £&, FisEE, T BP0 Qleto o|r|&EEE 002 A
HF o] Fr AFECRE /S & F e 7] ol Fi&EE BEE AMste v AF
U AR HolHE g53l wet ot o] & £ Sk
2
| | %
e
Fig. 4. Attaching ECG electrodes and FM-150(Fukuda Denshi Co., Ltd, Japan)
Pl(pulsatility index) : BFE-AJ 2|4, H&E-A A& T/FH4 T
Rl(resistivity index) : A& A & E-2| AL E/2] T4
04 04
0.35 035
os || I 03 .
0.25 ﬁ‘ | 025
0.2 } 0.2 1 l i
0.15 | 015 f I
01 | 01 | I
0.05 ||| 0.05
04 0
200 300 400 500 600 200 300 400 500 600

Fig. 5. Before Correction

Fig. 6. After Correction

53



(584) o3| A 324 A|55 (20119 9¥)

3) AehHo| =
HRVE 534 & A= 2, F
T’E‘.‘

512secE F3to] T4 HY
Ful

WA AA ] ST BEE LF, Fuz AZEA Y
247 $EE HF, ngalze $43 Fuglz

o] &Ae] MAH FFHEE wIs= LF/HF
ratio?] #S TFIIATh

A7AA Waks BAE AT Gl % HA 4P
ste] BAgE BAN) A3hel Heish ws 2R

= Tt ¢ S WSS Adsit

SAE4L SPSS(Statistical program for Social
Science) 12.0 for Windows 2 13- Al8-3}% T}
ZE A&+ Mean = Standard devistion(SD)Z 34|

BT 5YAY w2 E WeEF S5, A

Table 2. General Characteristics of All Patients
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Age, year
Sex(%)

Stroke type(%)

Periods from onset

Yin-Yang patten identification(%)

Deficiency-Fullness patten identification(%)

Motor grade(%)

6222 +12.11
Male 11(47.8)
Female 12(52.2)
Infarction 11(52.2)
Hemorrhage 12(47.8)

121.70 = 241.40
Hypertension

Diabetes 20(87.0)
Hyperlipidemia 8(34.8)
Heart disease 12(52.2)
Yin 9(39.1)
Yang 14(60.9)
Deficiency 14(60.9)
Fullness 9(39.1)

1 7(30.4)

2 521.7)

3 521.7)

4 6(26.1)
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Table 3. Changes of Blood flow Velocity in All Patients(n=23)

Before Moxibustion During Moxibustion After Moxibustion x’ p*

Velocity(m/s) 0.26 + 0.09 032+0.10 1 029+0.09 " 13.40 0.001
Valuse are Mean + SD.

* Tested by Friedman test
T p<0.05. Compared with Before Moxibustion by Wilcoxon signed rank tset
F p<0.05. Compared with During Moxibustion by Wilcoxon signed rank tset
Table 4. Chanage of Pulsatility Index in All Patients(n=23)
Before Moxibustion During Moxibustion After Moxibustion x’ p*
PI 4.35+0.95 4.50+0.90 452+0.83 2.13 0.344
Valuse are Mean + SD.
PI= Pulsatility Index
* Tested by Friedman test
Table 5. Changes of HRV Measurement Among Before, During and After Moxibustion in All Patients(n=23)
HRVMeasurment Before Moxibustion During Moxibustion After Moxibustion x? p*
LF 267.68 +470.68 255.64 +428.6 340.84 + 636.67 1.65 0.438
HF 245.72 £ 593.69 226.97 + 559.72 258.98 +716.01 1.04 0.593
LF/HF ratio 1.68 +1.34 3.06 +4.87 341+7.74 1.652 0.438

Valuse are Mean £ SD.
*Tested by Friedman test
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Table 6. General Characteristics of Patients by Yin and Yang Group
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Yin Group(n=9) Yang Group(n=14) p
Age, year 63.33+9.42 61.50 + 13.86 0.158
Sex, n 0.795
Male 4 7
Female 5 7
Stroke type, n 0.552
Infarction 5 6
Hemorrhage 4 8
Periods from onset 162.57 £278.21 95.71 £221.44 0.529
Past history, n
Hypertension 8 12 0.825
Diabetes 5 3 0.094
Hyperlipidemia 6 6 0.265
Heart disease 1 1 0.742
Motor grade, n 0.795
1+2 5 7
3+4 4 7
Baseline Velocity, m/s 0.22+0.07 0.28 £ 0.09 0.060
Baseline PI 486+1.19 4.02 +0.60 0.076

# I Tested by Chai-square test or Mann-whitney U test
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Table 7. Comparison of Blood Flow Velocity between Yin and Yang Group

Pattern Identification =~ Before Moxibustion ~During Moxibustion  After Moxibustion X p
) Yin (n=9) 0.22+0.07 0.29+0.09 T 0.27+0.08 7.33 0.026
Velocity(m/s)
Yang (n=14) 0.28 £0.09 034+0.10 T 0.31+0.10 6.37 0.041
Valuse are Mean + SD.
*  Tested by Friedman test
T : p<0.05. Compared with Before Moxibustion by Wilcoxon signed rank tset
Table 8. Comparison of Pulsatility Index between(Pl) Yin and Yang Group
Pattern Identification ~ Before Moxibustion =~ During Moxibustion  After Moxibustion x’ p*
. Yin (n=9) 4.86+1.19 4.70+0.97 4.73+£0.93 0.67 0.717
Yang (n=14) 4.02 £0.60 4.37+0.88 4.39+0.76 4.618 0.099
Valuse are Mean £ SD.
# ! Tested by Friedman test
4) Aupol 9] ¥ Age glovt 598 2ol7k YLK Table 10).
(1) LF
S wolA B4 A, 7, Tl JoA LFe a 3 old Hi5E Set e =R
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Table 9. Changes of HRV Measurement Among Before, During and After Moxibustion in Yin Group(n=9)

2 *

HRYV Measurment Before Moxibustion During Moxibustion After Moxibustion X p
LF 24330+ 164.78 142.14 £ 64.49 175.18 £122.33 0.67 0.717
HF 187.70 £117.87 162.81 +£171.82 159.26 + 146.98 0.889 0.641
LF/HF ratio 1.71+£1.32 2.54+2.71 1.57+£1.02 0.889 0.641

Valuse are Mean £ SD.
* . Tested by Friedman test
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Table 10. Changes of HRV Measurement Among Before, During and After Moxibustion in Yang Group(n=14)

2 *

HRV Measurment Before Moxibustion During Moxibustion After Moxibustion X p
LF 284.00 + 598.18 328.61 +541.93 447.34 + 803.47 4.429 0.109
HF 285.59 £ 763.90 268.21+712.26 323.09+918.14 0.57 0.751
LE/HF ratio 1.66 +1.39 3.38+5.94 4.59+9.83 3.00 0.223
Valuse are Mean + SD.
# : Tested by Friedman test
Table 11. General Characteristics of Patients by Deficiency and Fuliness Group
Deficiency Group (n=14)  Fullness Group (n=9) p*
Age, year 65.14+10.04 57.67+14.17 0.498
Sex, n 0.552
Male 6 5
Female 8 4
Stroke type, n 0.265
Infarction 8 3
Hemorrhage 6 6
Periods from onset 120.29 +226.76 123.89 +£276.94 0.529
Past history, n
Hypertension 12 8 0.825
Diabetes 7 1 0.056
Hyperlipidemia 8 4 0.552
Heart disease 1 1 0.742
Motor grade, n 0.147
1+2 9 3
3+4 5 6
Baseline Velocity, m/s 0.26 +0.09 0.24+0.07 0.458
Baseline PI 453+1.15 4.07+0.46 0.195
# . Tested by Chai-square test or Mann-whitney U test
Bl R S0k Z1 ARE VNG A% HF @ Aok ook FEe 4FR AF Aol v
TolA 36.00% AT 1549%2 SFTolM W A FF Aol RIITHTable 13).
FREET} H F75HE AGE Bolh FI Aol
T AUTKTable 12). 4) Aupgo|x W3}
(1) LF
3) WEA A% vl A5 BAF A, 7, Fol YA LFE 3
AZTolA BAT A, F Fol QoA B sk A%e Ao §23 Aol HNTH Table
AGE BAHOZ 43 o7l YTE AZTA  14). AETON BAF W, F, Fol 2lolA FI3
A FAT A, F, Foll oA HheA Age 7o Aol §lAtKTable 15)
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Table 12. Comparison of Blood Velocity between Deficiency and Fullness Gorup

Pattern Identification ~ Before Moxibustion ~ During Moxibustion  After Moxibustion x’ p*
) Deficiency (n=14) 0.27 +£0.09 0.34+0.10 T 0.32+0.08 T 12.34 0.002
Velocity (m/s)
Fullness (n=9) 0.24 +£0.07 0.28+£0.10 0.26+£0.10 2.36 0.307

Valuse are Mean + SD.
# : Tested by Friedman test
T p<0.05. Compared with Before Moxibustion by Wilcoxon signed rank tset

Table 13. Comparison of Pulsatility Index between Deficiency and Fullness Gorup

Pattern Identification ~ Before Moxibustion — During Moxibustion  After Moxibustion x p
. Deficiency (n=14) 4.53+1.15 472 +1.06 4.79+0.91 1.00 0.607
Fullness (n=9) 4.07+£0.46 4.17+0.50 4.10+0.44 223 0.328

Valuse are Mean £ SD.
# : Tested by Friedman test

Table 14. Changes of HRV Measurement Among Before, During and After Moxibustion in Deficiency Group(n=14)

2 *

HRYV Measurement Before Moxibustion During Moxibustion After Moxibustion x p
LF 218.06 +170.32 225.21 +329.38 349.56 + 641.37 1.00 0.607
HF 153.72 £ 104.07 137.92 +141.50 136.10 &+ 124.53 1.00 0.607
LF/HF ratio 1.81 +1.81 3.66 +5.99 4.48+9.86 2.71 0.257

Valuse are Mean £ SD.
# : Tested by Friedman test

Table 15. Changes of HRV Measurement Among Before, During and After Moxibustion in Fullness Group(n=9)

2 *

HRYV Measurement Before Moxibustion During Moxibustion After Moxibustion X p
LF 344.88 +742.74 302.98 + 569.89 327.28 £ 667.79 0.89 0.641
HF 388.83 £955.94 365.49 + 890.80 450.13 £1147.65 0.22 0.895
LEF/HF ratio 1.47+1.18 2.12+2.31 1.73+£1.25 0.00 1.000

Valuse are Mean + SD.
# : Tested by Friedman test

(2) HF Xl LE/HF ratioe= Z7}8l= AL ot 9
FSTollA A= A, F, Fol dojM HFE zko] 74 §lAtHTable 15).
93t zto]7b QIItKTable 14). AZTol|A Zxp=+
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-
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HEFe o) Yhedgdlz el daad
(3) LF/HF ratio 94 5 g
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