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Characteristic Study of the Pulse Position on CHON, KWAN and CHUCK Using the Ultrasonic Waves

Lee Yu-Jung, Lee Jeon, Lee Hae-Jung, Ryu Hyun-Hee, Choi Eun-Ji, Kim Jong-Yeol

Korea Institute of Oriental Medicine

The study aims to measure and analyze the thickness and depth of blood vessel on the pulse diagnosis locations
and the blood velocity through the use of ultrasonic waves (LOGIQ5PRO, GE Medical, U.S.) in order to understand
the structural difference of pulse diagnosis locations. The subjects included 44 healthy men and women(22.2842.62
age) considered normal in terms of Body Mass Index(BMI). The thickness and depth of the blood vessel and
the blood velocity were measured three times on CHON, KWAN and CHUCK to obtain the average value.

Results showed there is a statistically significant difference among the variables measured on CHON, KWAN
and CHUCK. A difference according to gender was also observed. This explains why an oriental medical doctor
can tell the difference in pulses depending on the location of CHON, KWAN and CHUCK. In addition, the difference
in pressure between CHON and KWAN was higher than that in pressure between KWAN and CHUCK.

The findings explain why oriental medical doctors take pulses by dividing CHON, KWAN and CHUCK in the
short length of the three fingers. It can be used to develop a pulse diagnosis device enabling accurate measurement
according to the characteristics of blood vessel structure based on where the pulse is taken. Furthermore, the
results can be used as basic data for the development of a pulse diagnosis simulator.
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<Figure. 1> YA 2{X|('CHON,, 'KWAN', ‘CHUCK))
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<Figure. 2> Coefficient of variation : blood thickness and bicod depth
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Table 1. Subject Information

Subject Information Mean=Standard deviation

Number(N) 22(male), 22(female)

Age 22.28+2.62

Height(cm) 168.95+6.74

Weight(kg) 59.81+7.89

BMl(kg/nf) 20.95+1.71

Blood pressure(mmHg) 114.62/69.26 = 16.82/10.43
Total Cholestercl(mg/dl) 175.224:32.87
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<Figure. 3> Marking at the pulse position and Measuring the ultrasonic
wave using a gel-pad
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<Figure. 4> Measuring the blood thickness and depth using the ultrasonic
wave
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<Figure. 5> Measuring the blood velocity using the ultrasonic wave
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<Figure. 6> Measuring results
Table 2. Measuring results
Thickness Depth Blood velocity
mean=+5.D.(mm) mean=+S.D.(um) mean=+S.D.{em/sec)
Male Female Male Female Male Female

CHON 2.50£0.01 2.36+£0.29 2.62+0.05 2.90+0.05 25,500,357 19.84+0.683

KWAN 2.40+0.07 2.14+0.02 2.16+0.15 2.32+0.01 33.17+2533 29.37+0.811

CHUCK 2.71+0,03 2.36:£0.01 2.40+0,02 2.63+0.04 33.55+2.884 31.17+1.038
Table 3. Results of the statistical analysis

source S5 d MS F p— value
Pulse position 0.016 2 0.008 750" 0.008
Blood sex 0.023 1 0.023 213" 0.000
Thickness o
Pulse, position 0.003 2 0.001 142 0.2458
Pulse position 0.055 2 0.027 719" 0.001
Blood sex 0.018 1 0.018 487 0.029
Depth
P Pulse, posiion 0.002 2 0.001 031 0.735
Pulse position 2322.6 2 1161.3 24.49" 0.000
Blood sex 591.7 1 591.7 12.48" 0.001
Velocit .
elodty Pulse position 60.2 2 301 0.64 0532

*sex

* p < 0.05 ** p < 0.01
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Table 4. Results of multiple comparison analysis

location (mml,w%?nn/sec) Scheffe Grouping
CHON 2.42 A B
Blood
i KWAN 2.30 B
Thickness
CHUCK 2.56 A
CHON 2.72 A
Blood
KWAN 2.22 B
Depth
CHUCK 2.48 A B
CHON 22.81 A
Blood
' KWAN 31.20 B
Velocity
CHUCK 32.32 B
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