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Pulse Wave Velocity and Ankle Brachial Index

M=ol ZAIY / A=2lt Ol S

HIA S (pulse wave velocity, PWV)& S22 = (arterial stiffness)S E7t5t
A E-OICH daan gee 2 g E &8 (circulatory system)= 92| &

—
- o =
Moz Fohg HLYY| Q5 2|20 2RE 12| 1 QICH 2EMER 0|20 Y=
42 (systole) 1} 0| @H(diastole)S BHE510] HOHS LYRLYA| E=|, 0|9 2+ SOl Mgt
S WOH(IEY, pulse wave)2t £EC}
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ICt. 202 Of2Hof| 7|== AL 717]

=
[

PWV £ o=

—

[—

I.

2| A0
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1. 244t 37|9| cuffS ME4SICE

Atel VP-1000 O|Ct.

IV. AL
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2) Size L: &2t=2 30-38 cm
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CHA).
3. 42| cuffE Z=Ct “Artery position” BA[Z} 22| OHZ0f| L= Zh=Cf HIO
SIEHO] ZE20M 1-2 cm Y= 2{0f| #IR[SH=S SHCHB).

4. 9= cuffE Z=Cth Cuffel 50| oFE L=ty Hi2 2/0)| 2I2|St=S it 25 £

cuff (ankle side)& B1& 211, 0|O{ A C}2|2Z cuff (calf side)S ZH=C}.




5. MAE (electrocardiogram, ECG) A=2 Y& £20] B2I5HC0}

6. HQE(phonocardmgram PCG) *Wd 11H £ 7150| YIXAIZICEH 2|7t 7p 2

|
Lt @ & B ?E*HIHWf %-'E-li EH-f: -rI2|7f A% 3= UL




SRHA

7.PCG7t & 2=|2| k2 PCG sensor weightE 22| =&20] ECt

8. (8 T2EZ0| we}) fPWVE 2Y5t= 8% E&U(carotid artery)} CHE| S
(femoral artery)= £ |6t A= ol=MlA{(carotid arterial pulse sensor, CAP)2} CHE|
Sof = MM (femoral arterial pulse sensor, FAP)S &5t 2|2|0f| ==L,
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V. ZARZe| 11 (AX| Reporte| sample)
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FEE: HEHS 0|
Bt2~(heart rate)

= (electrocardiogram)
2= (phonocardiogram)

@ ® 0 0
0r 0= 12

Pulse wave form ot & E FIt X HS
- % MAP: %Mean Arterial Pressure
- Alx: augmentation index
— UT: upstroke time
©® Y ST 24 oA SFAU0| MA|EC
@ baPWV: brachial-ankle PWV
ABI: ankle brachial index
© Graph 1: ABI2F PWV g2 H&RI/HIEY 2700 M2t BASH I8
PVR waveform: ZH=l pulse wave %t
@ Vascular age: S™H= PWV £=X[0f] 25t &2 LIO|
@ Graph 2: AZY Z20|| ZHSE QAL X
® Graph 3: ZHAA 57| A&t 24(Systolic Time Intervals, STI)
- ET (ejection time)
- PEP (pre—ejection period)

VI. ZAHZ1}O| offA]

1. 43U -CHE|S M SHIFAErE T (carotid-femoral pulse wave velocity, cfPWV)

S 0IZME fPWV 42 SHEFZ T £Y2| HE(gold standard) 22 2145t
1 QICH VP-10000{|M & A= TF&MIA (carotid arterial pulse sensor, CAP)2} CHE| S
off TS MIA (femoral arterial pulse sensor, FAP)E £2I5tH fPWV 212 Y& 4 UCH
cfPWVZH 10 m/s (1000 cm/s) O Q! A sUEFRA =7t =2 A= Fotstct

The Reference Values for Arterial Stiffness’ Collaboration 1&0AM= 2010E {&
o] 871 =Z7t0M 16,867F S 22 PWVE £ 510 OF22f 20| reference 242 Al
At BF ACH.
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FEOIM HAS PWV 2| 7122k (m/s)

- i T (+2 BXMRY Z7t24 (10-90 percentile)

<30 6.2 (4.9-7.6) 6.1(5.3-7.1)

30-39 6.5(3.8-9.2) 6.4 (5.2-8.0)

40-49 7.2(4.6-9.8) 6.9 (5.9-8.6)

50-59 8.3 (4.5-12.1) 8.1(6.3-10.0)

60-69 10.3 (5.5-15.0) 9.7 (7.9-13.1)

>70 10.9 (5.5-16.3) 10.6 (8.0-14.6)
2. et-gh= Mo ErL T (brachial-ankle pulse wave velocity, baPWV)

VP-1000 & 20Nz L20M SHE 7|1E2400 T2k E1ECH 20029 Tomiyama

S2 Y2920 12,517H0IM baPWV 2t 245101 81t S50l et CHgat 222X
2 =29Ictn B 05Hect

=2 baPWV=0.20 xage’~12.13xage +1341.34

od baPWV=0.16 xage’-4.40xage +977.52

1,800 -
1,500 | Tl ¢ ! Tl
£ 1200 ll | | lT
§ 900 —
E | ® male
600 ® female
300
| | | | | | | | |
30-35 35-40 40-45 45-50 50-55 55-60 60-65 65-70 70-75
age
Tomiyama S0| 15 baPWVe| BR24 7}
aSe z2 Y22 14,673HS 6.4H7E A5t
SHRACH AL Z1} of2 O3t 20| e, T SRt 24

ClO|E1E HIERZAIG

e ]

10| PWVZt



P for interaction = 0.53 *$<0.01

“5<0,001 vs Reference

6
4_‘18

24
© -
° 0.86 134
R 2
© 1.00(Reference)
T

0 Q! (Hypertension) (+)

Q1 2 DS (Hypertension) (=)
(<1288) (1, 89"14.5) @ Q4
(1453-16.23) (16 4. 1575) Qs
T e g
baPWV level (m/s)
. <005
B D|abete5 “p<0.01  vs Reference
p<0.001
P for interaction = 0,001 P
8 6.9
6
308

g4 .
© 2,57
2
R 2
©
B

C__—Oa(R\ef;rence)

Q
(<12.88)

S B (Diabetes) (+)

Q2 S H(Diabetes) (=)
(12.89-14.52) (

14 530—316 23) o Q5
2271022) (16 24-18.75)

baPWV level (m/s)

T1E -3, baPWVeF A S EHAO)

40
ol
0x

3. HEARIZ| 4= (ankle brachial index, ABI)
ABl= CHE2t Z0| AlAHEICE

ABl= g2 A~27|3Qk(ankle systolic pressure)

Aot 227|342k (brachial systolic pressure)

ABl= SHAISUH2Q| A EZ AFEE(D, 20174 REHESe] d=20M= HS

’
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ABI 2t Sl

>1.40 S| M3|3Hcalcificiation, noncompressible vessel)
1.00-1.40 HAHnormal)

0.91-0.99 ZH (borderlines)

<0.90 Ak (abnormal) — oFK| 2 S 2t AJAt

4. IF¥ 37 1A|4=(augmentation index, Alx)
Alxe pulse wave formE 0| &5t HF 2l e

M B0 AFZE| L U= A= OfL(C}. ChZxt

7t detS AlAtst

i

Al = S (augmentation pressure, AP)
2t (pulse pressure, PP)

x 100

=
ol o
1n

0] A ZD} 3H2Q1 5220 M Alx ZHS 22510 &= Alx 100%2 7|&7fo2 A
AlStEE QUCH 71EF %MAP (%Mean Arterial Pressure), UT (upstroke time) S2| 20|
AAIZ| 22 OF2] PWVERS /UATIO|E|7t 226 A2 OfLCY

ST AT

VIl 9f

1. SUEA s AHYYO| o0 2[=2| SHE OfL|A|T, M Bto| Ll AHY
= OS5t= &8¢ A[HO|Ct

2. SUFAES SH2 02 /12| YYO| U2, WIHELE (Pulse wave velocity




3012 HIHAT o USRS

ua2=

PWV)= 42 HIE2= ZHESIA S80| 7tsotil, Be Yade 227t U0 oAl 7t

Yo 2FE S0/7| fliiMs 2Esta ArgE EF0M Z0| 0|0

1. Van Bortel LM, Laurent S, Boutouyrie P, et al. Expert consensus document on
the measurement of aortic stiffness in daily practice using carotid—femoral
pulse wave velocity. J Hypertens 2012;30:445-8.

2. Reference Values for Arterial Stiffness” Collaboration. Determinants of pulse
wave velocity in healthy people and in the presence of cardiovascular risk fac-
tors: ‘establishing normal and reference values. European Heart Journal
2010;31:2338—-50.

3. Tomiyama H, Yamashina A, Arai T, et al. Influences of age and gender on re-
sults of noninvasive brachial-ankle pulse wave velocity measurement—a survey
of 12517 subjects. Atherosclerosis 2003;166:303-9.

4. Chung JW, Lee YS, Kim JH, et al. Reference Values for the Augmentation Index
and Pulse Pressure in Apparently Healthy Korean Subjects. Korean Circ J
2010;40:165—-11.

5. Aboyans V, Ricco JB, Bartelink MEL, et al. 2017 ESC Guidelines on the Diagno-
sis and Treatment of Peripheral Arterial Diseases, in collaboration with the Eu-
ropean Society for Vascular Surgery (ESVS). European Heart Journal
2018;39:763—821.
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A 023 SHSUAC| Et

Et=X} £(Sensor frame)

27| 934

(Air chamber pressure)
P E RN

* / (Pressure sensor)

MIX(Sensor l_ll_ll_lﬁl_lﬁﬁl_lﬁl_él_lﬁﬁl_ll_l e g2
— (Surface of skin)

) S
/ (Artery wall)

T1% 2-3. Arterial tonometry#iQ| ZAE AL X0l (beat-to-beat) S IO EISS &
3l O|20{ 2= ZALO|H, AlA{ (sensor) 7t S 2|0f] L2tE|0{OF Zi&keH ZHALZ | RIBEIC

Pe|LtRte NFESALS|Z IS0 w2t P otet A 20| S7tot= A0
O, olofl e} 2|2 ot otet SWZHSIe| RICkt X250t THYo|| TS ae|S9| &
Aol S7ket QUCt ESH M2 927|712 i YHOZ 0|F 0|85t= 0{2] ZA
At LSS0l AT 2R A AIS0[ Lt 1 QI0f 0]0]| A=l FEO| SHEZ Ol E
Qsich

0[0f Of YojlM= BiA Hato| SUEA=

=

=
= (=]
E A2 Arterial tonometry AAFR| HA|2F AAL Z1t2| slfAd0j| ClisH C

Il. ZA M =H]

@O BAte =8¢ BAHLOIM O|ROZ| =5 EH|SHT.

@5 M A= A E HEHE 7AISH| 2l5h 2|4 58 S UL £2 A2 FAIS
Z| ettt

@S A 2|2 12412 S SFE LI5HOF 5T, 4A12H MR E= Hll £= 712 42
S a7t et

@Y AlZtof met ZAF 2L et 4 o8, 24 HALE ste 0l 7tsst
L2 A0l BALS AlRSH=S BICH
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(1) Tonometer :

(2) Tonometer HZE : Tonometer
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A 023 SHSUAEI | 23

WO 25 23| MBS

2) SphygmoCor Z=Z 124 EHSIO] AT EQ0{2 A|RFSICH

2
=2
3) SphygmoCor7t A3%|H, Stap A 20| LIEFHTE AT 42(0= AILH O,
=8 HE0[ AL

ey

Pm 7358

Patient 1D |ate Of Bitn
190793139 2510 1971
160422079 11012 1941
150641979 24 10 1988

190711469 1411982
160433649 095 1962
130403209 225 1964
190738539 098 1957
130736999 2210 1979
140099239 084 1960
140363379 1012 1983
140623669 157 1983
130158289 166 1845
190531619 0531961
150197219 227 1870
130129399 2721985
120046619 1941973
180247019 (24 11 1968
190637199 096 1953
190802459 3110 1942
190687489 199 1957
190739969 305 1982
1708551759 1691978
10446509 08 12 1956
190812119 157 1972

{ O R O I O

1) Xt CIOJE] 244 U Z4A4

(1) T2 513 AO| Patient HES S2I5iCt

(2) M2 &2t HIO|E|E 27} ot2{T Create New HES FEL}.
(3) EAp HY O] Aol MM EE Yo 4, dEHEY, 482 B g™

AFSto|Ct,

o



g

2% | BUBAOR

(4) GIO|E{H|O| A0 M2 Btate] YMIYEE YT Update HES FECt Y
Aot MY ES Aot Reject HHES +ECH
2) AAH L
HEHSH §J7~f9I BAS dd5telH, study SHE HES 22I5ILE, 71252 F371E =

12 2-7 . Study 2321 5
(1) Radial2} Carotid 4 YA E 226t 2 Yot = SUS MEHSHIC}
(2) SLHE AIE5H0] SISt HYS 7 %@cr

3) Tonometer A2t
(1) HALS Algtat7]0f 2FM, 22 2-82} 20| BkR} £20| £ 2 7t H5{2 “RlZ el A





