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The The amplitudeamplitude of the of the 
reflected wave reflected wave (P(P2)2) is mainly is mainly 
determined by the actual determined by the actual 
peripheral arterial toneperipheral arterial tone

AIX MEASUREMENTAIX MEASUREMENT

The principle of measuring    The principle of measuring    
augmentation index with augmentation index with 
occlusiveocclusive ,, oscillometricoscillometric
methodmethod

AugmentationAugmentation index (Aix)  = index (Aix)  = (P(P22 –– PP1 1 / PP) x 100/ PP) x 100

PP22

PP11



The The timetime between the spikes of between the spikes of 
the direct the direct (P(P11) ) and reflected and reflected (P(P22) ) 
pressure waves is equal with the pressure waves is equal with the 
transit time of the direct wave to transit time of the direct wave to 
the reflection site (bifurcation) and the reflection site (bifurcation) and 
back. back. 

PWVao PWVao 
MEASUREMENTMEASUREMENT

PP22

PP11

The principle of measuring    The principle of measuring    
aorticaortic PWVPWV with occlusivewith occlusive ,,
oscillometricoscillometric mmethodethod



PARAMETERS USED TO DESCRIBE PARAMETERS USED TO DESCRIBE 
ARTERIAL FUNCTION (STIFFNESS)ARTERIAL FUNCTION (STIFFNESS)

AORTIC PWVAORTIC PWV
RELATED TO THE AORTIC WALL STIFFNESSRELATED TO THE AORTIC WALL STIFFNESS (RIGIDITY)(RIGIDITY)

AUGMENTATION INDEX AUGMENTATION INDEX (aortic, carotid, brachial, radial)(aortic, carotid, brachial, radial)

BASICALLY BASICALLY RELATED TO THE RELATED TO THE VASCULARVASCULAR TONE TONE OF THE OF THE 
ARTERIOLES AND SMALL ARTERIES  ARTERIOLES AND SMALL ARTERIES  

CENTRAL SBPCENTRAL SBP
RELATED TO THE RELATED TO THE PERIPHERAL (BRACHIAL) PERIPHERAL (BRACHIAL) BP AND THE ABP AND THE A IXIX
(WAVE REFLECTION)(WAVE REFLECTION)



We conclude that We conclude that aaorticortic PWVPWV is related to subclinicalis related to subclinical coronary coronary 
atherosclerosis independent of conventional risk factors (includatherosclerosis independent of conventional risk factors (including ing 
indices of blood pressure) and may be aindices of blood pressure) and may be a biomarker of cardiovascular biomarker of cardiovascular 
risk in asymptomatic individuals. risk in asymptomatic individuals. 

((HypertensionHypertension. 2006;47:174. 2006;47:174--179.)179.)



CoConnclusionsclusions -- Aortic pulse wave velocityAortic pulse wave velocity is an independent is an independent 
predictor of coronary heart disease and stroke in apparently predictor of coronary heart disease and stroke in apparently 
healthy healthy susubbjectsjects.. ((CirculationCirculation , , 2006;1132006;113 :657:657--663)663)



Circulation. 2006;113:664-670



Conclusions Conclusions -- AixAix and AP, noninvasively determined manifestations of and AP, noninvasively determined manifestations of 
arterial stiffening and increased wave reflections,  are strong, arterial stiffening and increased wave reflections,  are strong, independent independent 
risk markers for premature coronary artery diseaserisk markers for premature coronary artery disease . . 
((CirculationCirculation . 2004;109:184. 2004;109:184 --189.)189.)



CentralCentral (aortic) PP(aortic) PP

In conclusion, noninvasivelyIn conclusion, noninvasively--determined determined central pulse pressurecentral pulse pressure is is 
more strongly related to vascular hypertrophy, more strongly related to vascular hypertrophy, 

extent of atherosclerosis, and cardiovascular events extent of atherosclerosis, and cardiovascular events 
than is brachial blood pressure. than is brachial blood pressure. 

These findings support prospective examination of use of centralThese findings support prospective examination of use of central blood blood 
pressure as a treatment target in future trials.pressure as a treatment target in future trials.



BUT WHAT ABOUT 24h BUT WHAT ABOUT 24h 
CHARACTERISTICS OF ARTERIAL CHARACTERISTICS OF ARTERIAL 

STIFFNESS?STIFFNESS?

DOES ARTERIAL STIFFNESS DOES ARTERIAL STIFFNESS HAVEHAVE
CIRCADIAN RCIRCADIAN R HYHYTHM?THM?

FIRST RESULTS WITH FIRST RESULTS WITH 
ARTERIOGRAPH 24ARTERIOGRAPH 24



The very first observationThe very first observation ss with 24h recording with 24h recording 
of arterial stiffnessof arterial stiffness

CentralCentral
SBPSBP

CentralCentral AixAix

PWVaoPWVao



AsleepAsleepAwakeAwake

The very first observations with 24h recording of a rterial stiffThe very first observations with 24h recording of a rterial stiff nessness
Marked diurnal changes were seenMarked diurnal changes were seen
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Preliminary results of the first study Preliminary results of the first study 
on the circadian rhythm of the arterial stiffnesson the circadian rhythm of the arterial stiffness
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ConclusionsConclusions
On the basis of our preliminary results, we were able to describOn the basis of our preliminary results, we were able to describe e 
first, that the arterial stiffness parameters exhibit marked cirfirst, that the arterial stiffness parameters exhibit marked circadian cadian 
rhythm. rhythm. 

The augmentation index (Aix) increases very significantly duringThe augmentation index (Aix) increases very significantly during
night (referring to the increased arterial resistance), while thnight (referring to the increased arterial resistance), while the aortic e aortic 
wall stiffness (aortic pulse wave velocity wall stiffness (aortic pulse wave velocity -- PWVao) decreases PWVao) decreases 
significantly (referring to the diminished lateral tension againsignificantly (referring to the diminished lateral tension against the st the 
aortic wall due to the reduced cardiac output and BP).aortic wall due to the reduced cardiac output and BP).

The observed phenomenon might be explained by the The observed phenomenon might be explained by the 
physiological adaptation of the circulation to the reduced cardiphysiological adaptation of the circulation to the reduced cardiac ac 
performance during night i.e. during inactive, sleeping period.performance during night i.e. during inactive, sleeping period.



Thanks for your attention!Thanks for your attention!


