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Arterial stiffness
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INTIMA ma_l_g Compliance
vEDIA | 1 - 7 .
ADVENTITIA C= AE
A

MEDIA + ADVENTITA - responsible for arterial stiffness

Stiffness is ability to resist distension when a force is applied to it.

c("':"A ; 3 "

N w‘ad ! pulsatility ~ N
B 3 . ;
LV hypertrophy brain damage
\ DBP 1 pulsatility

myocardial ischemia kidney damage
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Endothelial cells: Media:
endothelial dysfunction « T collagen

T permeability * | elastin
T AGE's, MMP, VSMC

Extrinsic influences



M MEASUREMENT OF THE
COMPLIANCE

Indirect ways

» Ultrasound

» Sphygmography (PWV a PWA)
» CAVI measurement

» Bloimpedance
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Intima Media Thickness (IMT)

L3

Adventitia

Area of
interest

X

Media
Intima

|

A J
\ f > Scanner probe
L

Carotid artel
= ! / Y

TR e D AR L ™ a-a:»--.:m- 5
T N i T N A M~ .
" CCA
T e,

vék IMTg (mm)  IMT, (mm)
Mean  0.39+0.07 0.40+0.07
25-35 Vo 18.26 17.37
CI 0.36<x<0.42 0.38<x<0.42
Mean 0.43+0.07 0.46+0.09
35-45 V% 15.15 18.59
Cl  0.41x<0.45 0.43x<0.49
Mean 0.47+0.08 0.50+0.11
45-55 V% 17.49 21.18
CI 0.44<x<0.50 0.47<x<0.54
Mean  0.52+0.11 0.54+0.11
55-65 Ve 21.01 20.89
Gi 0.48<x<0.56 0.50<x<0.58 GEELIE R4.0 G53 C18 AZ
Mean 055:0.09  0.570.09 fhisstotel
65-75 V% 1665 14.60 POIAtS 288 Widthida onm | o 2-42mm 5D10.83e

CI

0.53<x<0.59

0.55<x<0.61

v 10 adwist & Wace pesition. praes CENTER
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B — index measurement

19-09-2006
16:09:30

e o —— -

Ps/Pd

VFX135

CAROTIDEO
13fps = ¢ =
TiB:1.1 i - e / — 5

GEN/10.0 MHz
29dB/DR55

MapG/VEOff - :
RS3/SC1 o : : o L 1 | | |

VEL/6.2 MHz (Ds-Dd)/Dd

Flow Gen
2dB/P1/RS3
PRF1663/F1

A

Inclination is B

PW/6.2 MHz
66dB/DR55
MapF/F117Hz
PRF3806
GS2.0/69°

In (Ps/Pd)

In(Ps/Pd) pressure)

(Ds—Dd)/Dd (strain)
el=-61.5 cm/s I l | 1 1

(Ds-Dd)/Dd = /D/D
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CAVI=a[‘2p [ln&]PWV‘-’]% ——'H/\, SN ECG

r Pd
v

B : II
L PWV=L'T : ﬂ-‘ﬂu d—— b
\/\\ Brachial

—> |w=t, pulse

B |
{

t,b — ||
\/\ Ankle
e pulse

L
il

-
-
sssssepanns
!

Reference value of CAVI

CAVI<8.0 Normal range
8.0=CAVI<9.0 Borderline
9.0=CAVI Arteriosclerosis suspected
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Common
Carotid carotid
t artery

—

| &> At o= Distance
t2 \ Femoral ‘d)

PWV = distance (m) / transit time (s) Common
transit time =t2 - tl femoral
¥ artery

A highly compliant aorta has a relatively low PWV (< 6 m/s)



LEKARSKA
FAKULTA

Masarykova univerzita

PULSE WAVE

{mmHg)
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{mmHg)

Aortic Aortic
150 150
140 1 140 4
130 1 130 o

Increased Central
Pulse Pressure
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Aortic Aortic
150 150
140 < 140 4
A LVL "
130 130 4
Increased LV Afterload
Decreased Coronary Artery

120 4 120 4 Perfusion Pressure in
_ Diastole
5 =
T o
£ 110 1 :E 110 4
E E

100 100 4
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80 = 80 4
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P1 corresponds to the pressure at peak systolic flow and is usually identified by

the first shoulder of the pressure wave.
P2 corresponds to the peak of the reflected wave and is usually identified by

the peak of the pressure wave after the first shoulder.
13
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Alx =

SBP —DBP

Higher values of AP and Alx indicate increased wave reflection from the periphery and/or early
return of the reflected wave as a result of increased pulse wave velocity (due to increased

arterial stiffness)
14
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Tlak [mmHg]

PBP

DTI

SEVR = b1
TTI
SEVR>140%

Cas [s]

TTI - Tension Time Index (area under systolic part of the pulse curve)
DTI - Diastolic Time Index (area under diastolic part of the pulse curve)
SEVR - Buckberg Sub-Endocardial Viability Ratio — subendocardial blood supplying
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[Patient Data Address:
Patient Code:
| Study Data 3012016  13:50:06
Quality Control
1

Operator Index
Radial Aartic

Jeoccncadecccncclcaccnee

Lbcccccadaccccccdaccccaa

200 1 000
(ms)
Periph T1, 72, Alx (AP/PP, P2/P1) PP Amplification

Heart Rate, Period P1 Height (P1 - Dp) Buckberg SEVR
Ejection Duration Aortic Augmentation (AP) P11 {Systole, Diastole}
AorticT1, T2, Tr Aortic Alx (AP/PP, P2/P1) End Systolic Pressure

Aortic Alx (AP/PP) @HR7S MP (Systole, Diastole)
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