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Effect of Hematocrit Level on the Radial Pulse Wave

Hyunhee Ryu, Young Ju Jeon, Jae Uk Kim, Hae Jung Lee, Young Jae Woo, Yu Jung Lee, Jong yeol Kim*

Korea Institute of Oriental Medicine

In this work, we investigate the effect of blood hematocrit level on the radial pulse wave to study the clinical
application of the pulse analyzer. For this purpose, we measured the radial pulse wave at the left Gwan for 15 males
with abnormal high hematocrit level and 47 males with normal hematocrit level at the age of thirties and forties. Various
variables of the radial pulse wave between two groups were analyzed by Student's T test. We found significant
differences in several characteristic variables in the amplitude, time-span and the integrated area of the amplitude and
time of the pulse wave. The systolic peak in the amplitude of the radial pulse wave was higher in abnormal high
hematocrit group. In contrast, the third peak from the second incisure was higher and longer in normal hematocrit group.
Our study suggests that the radial pulse wave can be useful in distinguishing the patient group with high hematocrit level
and thus with high blood viscosity. Our finding may motivate research activities towards diverse clinical applications of

the pulse wave.
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Table 1. Descriptive Statistics of General Characters

High hematocrit  Normal hematocrit p-value
Number 15 47
Age 399260 401453 0.883
Height {cm) 172245 173455 0418
Weight (Kg) 743+160 706£11.3 0325
BMI 26147 234£35 0.126
Hematocrit (%) 496208 430+24 (0.001
Systolic pressure 1325¢164 1202120 0.003™
Diastolic pressure 830+108 73883 0.001™
Pulse pressure 435485 464266 0.141
2 BET 85 457 By nEee) Ui o W vE
Bole] £0]9} PHE W oAM= h2, hd, hs/hlold HE
T 88 &7 BY A0 EAN0E 293 Aolg B
ATt h2¢} M= 2 Higholld HET 82 4570 H4 A
ol Higl H2 ZTE 2% 2L h5/h12 2518 F4 tiRTo)
HET 8F L&yl e 52 2308 B Wnig) 0]9) Al
A ARE FEE HEE G e UERIRISE 0 £24 1)
YHE W0 h3/h12 HET 88 4E70) B Bl I
U BAXOE 9057 elotri(Table 2)

o] A7k} PRI
AlZIRI t5-tdol A HE T 84 Y

2 9018 Aol BelEH B4 UATN 22 AU By
CHTable 3).

Table 2. Comparisons of Height Variables of the Radial Pulse Wave
between High Hematocrit and Normal Hematocrit Group

Variabies Groups N Mean SD p-value
» High Hematocrit 19 176200 47577 0om4
Normal Hematocrit 47 154.723 61600 '
High Hematocrit 15 108867 42571 "
" Nomal vemaoert 47 g7 w008
" High Hematoerit 6 11833 43586 007+
Normral Hematocrit 18 77218 37004
na High Hematocrit 15 46873 16656 019"
o Normal Hematocrit 47 34.339 17628 ‘
05 High Hgmatoom 15 9.026 6.698 0051
Normal Hematocrit 47 14.211 9357
High Hematoorit 6 0675 0115
na/hf Normal Hematocrit 18 0585 0107 003
o5/h Figh Hematoerit 15 0054 0.036 0005+

Normal Hematocrit 47 0.0%4 0.050
*pvalue(0.06, *o-value(0.01, statistical significance was evaluated by Student’s t-test

Table 3. Comparisons of Time Variables of the Radial Pulse Wave
between High Hematocrit and Normal Hematocrit Group

Variables Groups N Mean SD p-value
i High Hematocrit 15 0.114 0012 0317
Normal Hematocrit 47 0111 0012 ’
o High Hematoerit 15 0.186 0014 0648
‘ Normat Hematocrit 47 o8 0019
. High Hematocrit 6 0218 0007
E Normal Hematoerit 18 0215 0.013 0es
y High Hemaiocrit 15 0325 0025 0483
Normal Hematocrit 47 0315 0.023 1
5 High Hematocrit 15 0372 0.020 0356
’ Normal Hematocrit 47 0378 0021 ‘
) High Hematocnt 15 0513 0.0%
e Normal Hematocrit 47 0530 0.131 0633
X High Hematocrit 15 0838 0112 083
Normal Hematocrit 47 0.846 0.147 ‘
High Hematocrit 6 0.041 0.009
ot Norma! Hematocrit 18 003 0011 0.309
5 High Hematocrit 15 0.047 0018 0000~

Normal Hematocrit 47 0.062 0.015
*p-value(0.05, " pvalle<001, statistical significance was eveluated by Student’s ttest

Table 4. Comparisons of Area Variables of the Radial Pulse Wave
between High Hematocrit and Normal Hematocrit Group
Variables Groups N Mean SD p-value
‘ High Hematocrit 15 10271733 3158272
Tol&l A'®2 \ omal Hematort 47 o595 330877 U7
Systolic Area High Hematocrit 15 8048864  2589.247 0058
Normai Hematocrit 47 6499117 2704.379

High Hematocrit 15 2202869 728819

fic Ar 0587
Dlestolic Atea —\ mal Hematoorit 47 2086841 869906
Systolic High Hematocrit 15 3723 0973 0560
stol
Area/AE)éaa ol Normal Hematocrit 47 3344 1.165

statistical significance was evaluated by Student's Hest
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Table 5. The Variables in Womersley's Theory

AP pressure difference between two points (A and B) in the tube
length between A and B
amplitude of pressure gradient sinusoid
= instantaneous volume fiow
radius of tube
= viscosity of fluid
= angular frequence (radians/sec)
phase angle in Womersley's theory
modulus in Womersley's theory
dimensionless frequency parameter
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