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Some pathophysiology




The concept of Windkessel
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The concept of Windkessel
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Windkessel literally means air chamber and is a German translation of a
concept described by Stephen Hales, who linked the effect of the

elastic arteries in dampening the arterial pulse to that of an air
chamber in 18th century fire engines




Arterial stiffness 9o CV risk

A Increases systolic and decreases
diastolic BP.

A | ncreases pulsatile component of
central BP.

A Damages microvasculature leading to
coronary slow flow , kidney failure , etc.

A Induces atherosclerosis development




Forces acting on the vessel wall




Forces acting on the vessel wall
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Ruptured coronary plague




Pulse wave velocity
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Central blood pressure




Patient A.K., 55 y 0 dgn.: CAD




Pulse wave In the aorta

pressure in aorta

Primary wave




In the arterial
system, the
secondary wave
returns and interacts
with the wave that
created it, with a
similar effect on the
curve as seen on the
bottom wave of the
diagram.



Pulse wave In the aorta
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Prognostic value
of arterial stiffness




N=2232

Prognostic value of stiffness
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PWV 9o CV risk

Summary data meta-analysis
(27 studies; 22,611 subjects)

RR 95%Cl RR(95% Cl)
Total CV events 141 128-154 | @
CV mortality 147 129-167 | @

All-cause mortality 138 123-150 | @

05 1 2

Individual data meta-analysis
(16 studies; 17,635 subjects)

RR 95%ClI RR(95% Cl)

Total CV events 145 130-161| W
CV mortality 141 127-158| @

All-cause mortality 122  1.16-127 [®




Prognostic value of stiffness

Arterial stiffening could be an

Integrate  measure of the damages
occurred at the vascular level over a
long period .

Boutouyrie P et a



Prognostic value
of central BP




Central PP orisk of death iIn
end-stage renal disease

Probability of survival
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Prognostic value of PP in CAD patients

The Aortic Blood Pressure and Survival Study

Central pulse pressure Brachial pulse pressure

p = 0,0084 R p =0,7437
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N=1109, follow-up:55,0 =z 17,2 months

P.Jankowski et



N=1109

The Aortic Blood Pressure and Survival Study

: Hazardratio Wald
Variable 95%confidence .
- statistics P

Central PP (per 10 mmH(g) 1.13(1.057 1.22) 10.07 < 0.001
EF (per 10 %) 0.84 (07571 0.94) 9.57 <0.01
Mean coronary stenosis .
(per 10 %) 1.18 (1067 1.32) 9.14 <0.01
Creatinine level(per 10 .
umol/l) 1.03 (1017 1.05) 5.05 <0.01
Previous infarction 1.38 (10371 1.86) 4.68 <0.b
Sex 1.44 (1037 2.02) 4.49 <0.6
Diabetes 1.39(1.007 1.95) 3.85 < 0.05

Central pulse pressure is the best predictor

Jankowski P. et al. Hype



Central vs peripheral

BP

The influence of central PP on CV risk

Author

Chirinos 2005

Dart 2006

Jankowski 2008

Lu 2001

Pini 2008

Roman 2007
Pooled (fixed)
Pooled (random)

Population

CAD
HTN
CAD
CAD
GEN
GEN

RR

1.084
1.022
1.126
1.790
1.230
1.150
1.129
1.137

Vlachopoulos

95% CI RR (95% CI)

0.997 —1.178 -
0.910 - 1.148 —
1.033 -1.277 4+
1.227 - 2.611 — P
1.102 - 1.373 —~
1.068 — 1.238 4{F
1.085 -1.175 @®
1.063 - 1.215 -
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Central vs peripheral

BP

Central PP

Brachial PP

CV events risk

Author

RR (95% Cl)
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Dart 2006
Jankowski 2008
Pini 2008
Roman 2007
Safar 2002
Pooled (central PP)
Dart 2006
Jankowski 2008
Pini 2008
Roman 2007
Safar 2002
Pooled (brachial PP)
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Central vs.
brachial PP:
Q=3.61,
P=0.057

Vlachopoulos C et al. EHJ 2010; 31: 1865.



Central vs peripheral BP

The risk of CV death

Peripheral SBP |

Central SBP &>
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24 - hour monitoring
of central BP




Central hemodynamics




