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Change of arterial pulse wave characteristic by measurement posture and brachial blood pressure
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Abstract

In this study, pulse waves were measured at radial artery using non-invasive tonometric pulse pressure
measurement system, SphygmoCor(AtCor, Australia), according to subject's posture. Then it was analysed whether
the pulse wave parameters, which contain heart activities, change among three different postures (upright stand, sit,
and supine). And it was also verified that the pulse wave parameters change among blood pressure level
groups(hypotensive, normotensive, and hypertensive). As a results, posture effects were verified in time information
of pulse wave rather than amplitude. But some parameters calculated by ratio of two amplitude, such as augmented
index(Al) and ratio of central aortic pulse and radial artery pulse, showed significant difference according to
postures. In post hoc test, time to the 1% and 2™ pulse peak(P T, and P T:), ED(ejection duration), and HR(heart
rate) showed significant difference among posture groups with each other. In comparison of blood pressure groups,
it was verified that the parameters related to amplitude of pulse wave showed significant difference rather than time

information.

Keywords : pulse wave, radial artery, tonometry, posture, blood pressure

E Ao midgHo rE win s dEsts BEnved Ao wiu £4 gl SphygmoCor(AtCor,
Australia) & AHE-8ted A A ol whep WiukE st 54 ARE S A A, o2 ZA, & Al
& ko] B4 AxEY Waks wAsh T8 A dold g AP, ANENE, AU OR s}
of Yol wrE Wate] wlwE Fstgch 1 A xwloﬂ wE Pﬁé%‘%iﬂ el A felakE Bl #4114
F& Huhe] W&o Hfgee o4y 3
(ADY SA1 53 s 2 F5 el vg ) o] wigt {M 31%01 X}xﬂ@ﬂ uhe Wy o] itk AHE gl o
gk 7 AR T ol BF fo @ xolE ®Rl BAAZE FIHP TS KR TS A3, ArreA &
ZHED), AHHFHR)E VERSITE ool ek nlazo A oj R wiste] Ajzke] #jFE = A FRTE F8 9 He
B 9ate) 4Es vedie At gl b foAE B

&

i
v
N N
~ o
A=
H
N
L
—IZZ
=
o
Bt
i
3:
o
2
2
L
o0l
hul
o
4
o 2
T
10
o
o
=N
=)
ol
=2
-~
=4r

2 ATE ANAATY vl 29w r)7] AYUH)EABAIG Qo FAFAL (FANE ; 10028436)
FEAAA 8 (G158 SIS gt

E-mail : kichang.nam@gmail.com

TEL : 031-8040-4153

FAX © 031-8040-4162



300 Eo1E-da22 58 - 5d

1. M2

A7) 5% 2 ol £l oja] Wojo] uhET o)
g we ol gsua AR 5 Y o, 84
Mol et olw A uEel we 3 3 o
2ol WS a2 unela @ oAl
A RAE Btk F71sh ke Fad Aeletd
AR ol olg¥ APPe FAYL BEST
QA7k Zom] 742t mfre] Aehgo sl gk

W} S weh o) e ), AN A
Z%, Boe 224 4Q, 9ol s shae] W
ek, oln FABUEEFY, FFY HolA 22E
on 4E W WYL 2 W QAW 3]
dgre F7kela ol97] We ade] wWe) NE
o] Z7ksta ¥toll % F ) W Ak F4
Fue F9 J5 ¥ F4%%3] & AV Fa
o Auhoz om n Ak FHo A 54
e Wgtnoh AVAA o F Wk 2L S
Yo F8T EAAR A2l Ak 1L olf
= FA% Byl H94 S5 ol AeiAE F
retel Ao Buel Anwe walse) o
2 we ARIF AN WEel HAAH FAFY
of ZASAE watel UE ARE Hotd = 97w
Folt}.

A5 BRI FeA ge) BBl o
GANE Adst] FRe 4L AT Ao A
A2 B, ol BFAolm SAe} Az 9
A} ol Wt ujebd M@EA Yoz IR
Tt 8ge ZRske] 7S FAE PHSo)
Agsle] gk wAE W 5 Yol oAz
WEe, Bz, 95 A SEEwveLt @

1) Nichols, W. W. & O'Rourke M. F. (2005) McDonald's Blood
Flow in Arteries: Theoretical, Experimental and Clinical
Principles, Hodder Arnold(London), 1-9.

2) Zieman, S. J., Melenovsky, V., Dass, D. A. (2003).
Mechanisms, pathophysiology, and therapy of arterial stiffness,
Arteriosclerosis Thrombosis & Vascular Biology, 25(5),
932-943,

3) Roman, M. J.,, Devereux, R. B., Kizer, J. R., Lee, E. T,
Galloway, J. M., Ali T., Umans, J. G, & Howard, B. V.
(2007). Central Pressure More Strongly Relates to Vascular
Disecase and Outcome than Does Brachial Pressure. The
Strong Heart Study, Hypertension, 50(1), 197-203.

4 =EE oA, ARE, WA, ol AF, FaB (2009). 7

,
A oMEv|EE WHE AT BASH Axdel 4

I -
>,
iV
>
=
ae)
H
=
=
&

lo
o
ofo
o
el
2
o
o
ol
o

s

Aoulg z|<¢, W a2l (Augmenta-
A ZHEjection duration, ED)
2 Al u}5} A & (subendocardial viability ratio, SEVR)
ZAste] AEa gm0 LA AEEY Bt
o o]-857] AlZE AT

ol WylE o433 gt 4 2 AR
As) wuke] ANHET HE #e HHE o]
t} ol Wabe] 54 Holuh Al AR}

=3
=

-
>

>

©

T,
e
X
A

g ol

5
) te
o

L

N
ES

ol
-

O

et wet o of
ol @

B o xo
[
S

SL
2
rﬁ
g2
o
—]lN‘ rlr oL

- ﬂlﬁ(.',
¥, o
e

fo

N

o pz S
>
_O‘L
k]

ol Iy —

#o]7}

=

T

7h "o o
3 HupR grol TE A Eolz
# EntgS AR BA =
&o o)l HE&3d & § U A dig Fovt 2
238t

AR o] zbA| W] ot Al ANEH U T
o] Wzl digh Ay wWAYZA A% A+
2101 10) Hasegawa®} Rodbards ¢z} FHol A9
AAe] wE G ds A 2o Mt gl

o o, o ;94
2
Rt}
oX,
0.
-
2
e
o

2
o
ra s o
Mool
=2
e

<
o,
>
>
N
X
2
=3

ol

i

=)
TINY

A. o FE3A), 244), EHe]-& A E 3], 281-286.

Sato, T. (1993). Accuracy of a Continuous Blood Pressure

Monitor Based on Arterial Tonometry. Hypertension, 21(6),

866-874.

6) Franchi, D., Bedini, R., Manfredini, F., Berti, S., Palagi, C,,
Ghione, S., & Ripoli, A. (1996). Blood pressure evaluation

based on arterial pulse wave velocity. Computers in
Cardiology, 397-400.

7) Foo, J. Y. A, Lim C. S., & Wang, P. (2006). Evaluation of
blood pressure changes using vascular transit time,
Physiological Measurement, 27(8), 685-694.

8) A3}, FU4, 2713 (2008). ECG9 PPGE ©]-&3 Ax
H A% st 34 Al AAHE, 1), dEAEHE
3], 235-244.

9) Atcor Medical (2006). A Clinical Guide Pulse Wave Analysis.

10) Kanani, M., & Elliott, M. (2005). Applied surgical physiology

vivas. Cambridge University Press, 1-3.

5

~—

)



f

°

-

B

i

)

1>

oy

=4 Fﬁg
I
rlr

b

Jg
k)

o2
2,
E
=

o
oX
o
RS
:Oé
zl_ul
op
of

10 o 1o
> 1o :\2, _>|"'_4
O
m oH

(ng L(I-)F jatd
Sz
ox fIF L
rﬁL N HE
e g 2
e W
o
L
T
oo
}-}Jr 2 ol
go B &
i)

i i
o B =
o B
ol o
£ o

Y
S
3
Y
o,
e,
N

o
2
i
o
b

EI QAN F4E o]-&3ho]
B71st7) g Wy o g wvl=
Qleh1415) @ s B
Sh(pulse rate variability, PRV)Z E3] A A%
AP o] E(heart rate variability, HR 7

R HuAG e T E AeNAA Hs)
7o) Jhsetrt,

=
B AT NS0 R gr Wt AEse
B W3} 224

o oy

ez Aol Wa 23 g Aesel 2
A mek wske st 54 A9E B A

Aol w2 wstel B4 A Ese] WsE ldtu
s,

2.1, Yup

H4d4 Hutg S 9ste] a9 13 7o
SphygmoCor(AtCor, Australia)s AH&3+3it) T3k 7)
EAQ gadgztel Awel &7 A HEM-770A

11) Hasegawa, M., & Rodbard, S. (1979). Effect of Posture on
Arterial Pressures, Timing of the Arterial Sounds and Pulse
Wave Velocities in the Extremities. Cardiology, 64(2),
122-132.

12) United States Patent 5778879. (1998). Electronic blood
pressure meter with posture detector.

13) Reesink, K. D., Hermeling, E., Hoeberings, M. C., Reneman,
R. S. & Hoeks, A. P. G. (2007). Carotid artery pulse wave
time characteristics to quantify ventriculoarterial responses to
orthostatic challenge. Journal of Applied Physiology, 102(6),
2128-2134.

14) B2, o9, A9 (2004). ALAAA Wl <%
24 Wb AT AR 103), SR

15) A5, FEL, AT (2004). A
A whgel B AT, YIS, 1), FRAYANS
51-56

(Omron, Japan)Z ©]&3lo] F-571e} o]¢7] HYE 3
3 54 2 Hags 75 1 =5
oz 1Y Aaxe)eh 2ol A u
2 ApAlel thEte] FHg oFF oA wus =4
shaith Mate] FA4 A= 3
3 o]l ghejst mizlo A Aefstal e E(H), #
&), AR 5 T8 A F-90 &

Y A G A el A FES

=2
3
i

N

= S48t SpygmoCor “4H] &

o Ao g HARAE AR tEAA 2298 E
AAell A7 7Hke & Fejel A S sHA =
G AARRReE ARGzl ofs) A7|E 2
dolup ZE-Bof 7o whet As o] vt e
sz, oldd e Hastr] 918 SpygmoCor

d 2] 4(Operator index)E %

R 8k} 16) Operator index:= =

Astdol] yed Ase] AZIF A F=F ol
al < =

index”7} 907 o|4to]

o

() 10~19|20~29|30~39|40~49|50~59 6069| 70~79| Al

A0 | 18 | 8 |12 | 14| 5 | 3 |60

odzk | 1 | 25 11 11 17 | 3 1 | 69

16) Atcor Medical (2006), Concise Software Guide.



& &u|(SphygmoCor, AtCor,

oMol &3 uhe(p)

it

3% 1. ExMEZ|
Australia)(a)2t

ol
=

hral
o

T8 2 oo Ay EF iy
o REMl(a), 2 AHMID), F2 XM

2 opl

o ot oxl B mx

lo d A oft

FE(LE 4b)L.

2 g9 Walsb e

of

LD 5= ghatatd

(T 4a)ll A

of
2

(pollAMel oztel £

) 5}7h

94

x|
<



= ti
ot ©
= 4
r-&‘-t
o
_xg,
E
>
o
N
rir
"

&
(ESp), thsHdo] = o] "/W %‘3—‘1 o o™

g JhetEA Ehts SR

HAH L o]t

oln, ¥ el

A)7E A

HWDp), HAHE 757 EU(Sp)

E 2. PhygmoCoroiiA M8 &l oiile] SAMXi®

Zpel7} =eHPP = Sp-Dp)ol €t}

MK E 4y £t
P Ty Time to st peak at radial artery ms
P T Time to 2nd peak at radial artery ms
T-Th Difference between T, - T ms
PP Peripheral pressure at T, mmHg
PP Peripheral pressure at Tp mmHg
ED Ejection Duration (End of systole) ms
P AL Peripheral Augmentation Index %
- (Po/P1)

P dpdt Peripheral Pulse Maximum dp/dt mmHg/ms
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