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164 Abstracts
Nevertheless, CBP can be calculated with echotracking at the common
carotid artery (CCA) assuming the fact that the distension waveform is
similar to a pressure curve.
Objectives: To analyse the accordance between CBP measured by the
Sphygmocor� and by echotracking.
Materials and Methods: CBP measurements were performed on 115 patients
of the unit. Applanation tonometry was performed on radial artery and CBP
was estimated by the onboard transfer function of the Sphygmocor�. Echo-
tracking measurements were performed on right CCA (ART.LAB) and treated
to obtain Systolic Blood Pressure (SBP) and Pulse Pressure (PP). Pearson’s
correlation and Bland and Altman graph were performed.
Results: We showed a 14 mmHg overestimation of central SBP and PP by
echotracking compared to applanation tonometry.
The correlations between central BP estimated by transfer function and
systolic blood pressure calculated by echotracking were good (SBP:
R2Z0,81; PP: R2Z0,66, p<0.001).
Conclusion: This study has shown a good agreement between the two tech-
niques to calculate central SBP in spite of a 14 mmHg overestimation by
echotracking. As applanation tonometry has been shown to underestimate
central pressure, echotracking could be the best technique to measure it.
But more patients should be performed.
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Aims. Measurement of central blood pressure remains difficult. Also a good
proxy for aortic pressure, carotid pressure is difficult to get through tonom-
etry. Moreover, tonometry being a contact method, motion of the wall,
especially if large, might alter the pressure waveform. We thus compared
echotracking carotid distension waveforms with radial derived aortic wave-
forms for assessment of central pulse pressure.
Methods: We included 115 subjects aged 18-75 with valid carotid echotrack-
ing (ET) (Artlab, Esaote, Nl) and radial derived aortic waveforms (TO)
(Sphygmocor, Atcor, Aus). Central SBP and PP were compared with correla-
tions and Bland-Altman method. ET was calibrated using radial mean and
diastolic blood pressure
Results: Correlation equation for SBP was ET-SBPZ0.83*TO-SBP+32.9,
R2Z0.82. Correlation equation for PP was ET-PPZ0.80*TO-PP+21.5,
R2Z0.71. Mean bias for SBP was -12�8 mmHg and -12�7 mmHg for PP.
Conclusion: Although waveforms appeared very similar and correlation were
very narrow, there was a systematic overestimation of SBP and PP by echo-
tracking, compared to tonometry. Whether this is overestimation by ET or
underestimation by TO remains to be demonstrated
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Pulse wave velocity (PWV) is an acknowledged marker to arterial compli-
ance. A time-domain approach to study wave propagation taking into
account the Windkessel effects in arteries was introduced (1). The model
assumes that the measured pressure (P) and velocity (U) are the sum of two
components; a reservoir (Pr, Ur) due to the buffering capacity of arteries and
an excess (Pe, Ue) due to the waves. A direct comparison of PWV and wave
intensity (WI) with and without considering Pr is lacking and quantifying the
differences constitutes the objective of this work.
Wemeasured P and U in the carotid artery of 328 healthy human subjects (45�6
years old); a subset of the Asklepios study to examine pulse velocity and
intensitywith (PWVandWI) andwithout (PWVe andWIe) theWindkessel effects.
PWV is 45% higher than PWVe (8.4�2.4 vs. 5.8�2.0 m/s, p<0.001). The inten-
sities of the forward and backward compression waves of WI are 35% and
166% higher than those of WIe (21.8�8.0 vs. 16.2�7.1 W/m2 and 3.2�2.5
vs. 1.2�0.9 W/m2, p<0.001).
Values of pulse wave velocity and intensities vary massively depending on
whether Pr is taken into account. APr independentmethods for calculating these
parameters areneededtodetermine the relativeaccuracyand importanceofPr.
Figure 1 Wave speed (left) and intensity (right) using the Windkessel and
Windkessel-less analysis.
(1) Wang J.J. et al. Time-domain representation of ventricular-arterial
coupling as a windkessel and wave system. American Journal of Physi-
ology - Heart and Circulatory Physiology 2003;284(4 53-4):H1358-H1368.
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Flow field and wall shear stress (WSS) in an idealized model of a human aorta
with a coarctation and a post-stenotic dilatation, Figure 1, were investigated
with large eddy simulation. A physiologic pulse was prescribed at the inlet,
Figure 1. Phase averages of axial WSS, from 30 consecutive pulses, were
determined between the throat (xZ0) and the exit (xZ0.2 m) along lines
where the x-y plane and x-z plane cross the vessel wall. Figure 2 shows these
values at late systole; the pattern is representative for the entire systolic
phase. WSS peaks in the stenosis, as expected, but also at the end of the
dilatation (xZ0.06 m). In the dilatation backflow causes a negative peak.
Diastolic WSS is characterised by low amplitude oscillations. Also noticeable is
the asymmetric pattern between the inner (y>0) and outer (y<0) sides caused
by the flow through the arch. Thus, large spatial, temporal, and probably
asymmetricWSS gradients in the already diseased region suggest increased risk
for further endothelial dysfunction [1]. This reflects a complex, partly
turbulent, flowpattern thatmaydisturb thebloodflow in the abdominal aorta.


