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Methods and Results: In 29 patients (21m/8f), carotid artery blood pressure
and CSA waveforms were obtained by catheter and ultrasound. Diastolic,
systolic and dicrotic notch amplitudes were determined for each individual
(Figure). In 15 older patients (77+5yrs) compared to 14 younger (59+7yrs)
carotid APWV and CSA were increased (+2.6m/s and +7mm?, resp.,
p<0.03), despite similar blood pressures. Moreover, in multiple regression
analyses, age was a determinant of both APWV and CSA, independent of
sex, height and pulse pressure (p<0.01).
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Older patients have a more non-linear preessure-area curve, at a greater

cross-sectional area. Tags shows age and APWV of the subjects. S denotes
systolic; d, diastolic; dn, dicrotic notch. (Only a sample of 29 is shown for
clarity.) PWV values are calculating using Bramwel-Hill: PWV=sqrt(1/rho*
distensibility).

Conclusions: Our study demonstrates detectable age-related differences in
carotid stiffness non-linearity and cross-sectional area, suggesting these may
act as markers of vascular ageing.
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COMPARISON OF ARTERIAL STIFFNESS ASSESSED BY ARTERIOGRAPH
WITH ARTERIAL STIFFNESS ASSESSED BY APPLANATION TONOMETRY AND
ECHOTRACKING: A CLINICAL STUDY

M. Alivon, E. Bozec, A. Herbert, S. Laurent, P. Boutouyrie
Inserm U970 team 7, Paris, France

Introduction: Large artery stiffness is recognized as a strong, independent
marker of cardiovascular risk, mainly through aortic pulse wave velocity
(PWYV). Arteriograph is a new non-invasive oscillometric method, which esti-
mates aortic PWV through brachial pressure wave analysis. In a previous
study, Trachet et al. (Annals of Biomedical Engineering 2010) have shown,
using a numerical model of arterial tree, that Arteriograph measured
a brachial stiffness instead of aortic stiffness.

Aim: To compare PWV with Arteriograph (Ar PWV) to carotid-femoral PWV
(CF PWV), carotid-radial PWV (CR PWV) and carotid-humeral PWV (CH
PWV). And to compare Ar PWV to carotid stiffness (CS) and humeral stiffness
(HS).

Methods: CF, CH, and CR PWV were assessed by applanation tonometry
(SphygmoCor®). Ar PWV was assessed by Arteriograph and CS, HS were
assessed by echotracking system (Mylab®). Pearson’s correlation coeffi-
cient, r, between the methods was calculated.

Results: 43 subjects were included: 20 healthy subjects and 23 patients with
essential hypertension. The correlation between CF PWV and Ar PWV is good
and significant in healthy subjects and all subjects (r=0.77 and r=0.76
respectively p<0.001), and weak but not significant in hypertensive
subjects. The same with CS in all subjects only (r=0.72, p<0.001) There
are no significant correlation between Ar PWV and CH PWV, CR PWYV, HS.
Conclusion: Arteriograph is well correlated with CF PWV and CS in all
subjects but not with brachial stiffness. Nevertheless, it is necessary to
include more subjects in this study to see if the correlation is as well in
healthy subjects and hypertensive patients.
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EFFECTS OF CARDIAC MOTION ON THE LEFT CORONARY ARTERY FLOW
RATE

A. Hashemifard ', N. Fatouraee 2

"Department of Biomedical Engineering, Science and Research Branch, IAlJ,
Tehran, Iran

2Biological Fluid Mechanics Research Laboratory, Biomedical Engineering
Faculty, Amirkabir University of Technology, Tehran, Iran

The aim of this work was to investigate the effects of physiologically
idealized cardiac-induced motion on flow rate in human left coronary
arteries. The blood flow rate were numerically simulated in a elastic

modelled left anterior descending coronary artery (LAD) having a uniform
circular cross section of 3.6 mm diam. Blood was considered to be a non-
Newtonian fluid and Arterial motion was specified based on monoplane
physiologically idealized bending. Simulations were carried out with
dynamic pressure difference conditions between inlet and outlet in both
fixed and moving LAD models, to evaluate the relative importance of LAD
motion, flow rate, and the interaction between motion and time-averaged
flow rate. LAD motion was caused variations in time-averaged flow rate
magnitude about 30% of the fixed models. There was significant variability in
the magnitude of this motion-induced flow variation. However, the magni-
fication of time-averaged flow rate is depending to specification of the
cardiac motion. Furthermore, the effects of pressure pulsatility dominated
LAD motion induced effects; specifically, there were local flow variation and
secondary flow in the simulations conducted in moving LAD models. LAD
motion has big effect on time-averaged flow rate and secondary flow.
Therefore, the hemodynamic effects of LAD motion can not to be ignored as
a first approximation in modelling studies.
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Figure 1  Temporal and time-averaged flow at 11 diameters distance from

the LAD inlet for both moving and fixed models.

P6.20

VASCULAR ACCESSES FOR HAEMODIALYSIS IN THE ARM CAUSE GREATER
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Purpose: to evaluate in chronically-haemodialysed patients (CHP) if, 1) the
vascular access (VA) position (arm or forearm) is associated with differential
changes in upper-limb arterial stiffness; 2) differences in arterial stiffness
exist between genders associated with the VA; 3) the vascular substitute
(VS) of choice, in biomechanical terms, depends on the previous VA location
and CHP gender.

Methods: Clinical and biochemical parameters and left and right carotid-
brachial pulse wave velocity (PWVcb) were measured in 38 CHP (males:18;
Age:53+17 years; VA in arm:18). In in vitro studies, PWV was obtained
from ePTFE prostheses and human arterial and venous homografts (brachial,
femoral and carotid arteries and saphenous veins). The biomechanical
mismatch (BM) between CHP native vessel (NV) and VS was calculated.
Results: PWVcb in upper-limbs with VA was lower than in the intact contra-
lateral limbs, and differences were higher (P<0.02) when the VA was per-
formed in the arm. Differences between PWVcb in upper limbs with VA (in
the arm) with respect to intact upper-limbs were higher (P<0.01) in males
than in females. Independently of the arterial region in which the VA was
performed, the type of homograft that ensured the minimal BM was the
brachial artery. The BM between VS and NV was highly dependent on gender
and the location in the upper-limb in which the VA was performed.
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Conclusions: In CHP, both gender and the arterial territory in which the VA is
performed determined differences in arterial stiffness. BM between VS and
NV determines different prostheses alternatives in the VA construction.
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THE STIMULATION OF THE VISUAL CORTEX RESULTED IN THE BLOOD
FLOW INCREASE IN THE ENTIRE POSTERIOR CIRCULATION TERRITORY

A. Y.. Vishnyakova ', O. B. Kerbikov ', S. E. Lelyuk 2, V. G. Lelyuk ',
V. I. Skvortsova '

"The Russian State Medical University, Moscow, Russian Federation
2The Russian Medical Academy of the Postgraduate Education, Moscow,
Russian Federation

We hypothesized that visual stimulation results in blood flow increase in all
main arteries of the posterior circulation territory (PCT). In an attempt to
establish relation between visual stimulation and blood flow, we assessed
visually evoked cerebral blood flow response (VEFR) in vertebral (VA), basilar
(BA) and posterior cerebral arteries (PCA).

Methods: The study population consisted of 65 healthy volunteers (aged
21-57, median-35) subjected to elementary photostimulation (opening
and closing of the eyes). We measured velocity and resistivity index (RI)
using transcranial Doppler in VA (V4 segments), BA (in three different
depths: 70mm, 80mm and 90mm), and PCA (P1 and P2 segments).

Results: Following photostimulation, we observed a significant increase in
velocity and a decrease in Rl in all arteries, in comparison with baseline
values. The maximum VEFR was observed in PCA(P2) (Fig.1). The significant
differences were detected between VEFR in VA and PCA (all segments),
between VEFR in PCA(P2) and BA (all depths), PCA(P2) and PCA(P1). VEFR
in BA was the same on different depths. VEFR was higher in right PCA and
VA, although the difference was not statistically significant. Correlation
analysis revealed significant relations between VEFR in left and right VA
(r=0.59), PCA(P1) (r=0.35), PCA(P2) (r= 0.41) and between VEFR in BA
in different depths (r=0.64—0.75). No significant correlations were
observed for VEFR in different arteries.

Conclusions: VEFR is detected in all main arteries of the PCT. VEFR gradually
increases as one goes from proximal segments to distal ones. The maximum
VEFR is observed in PCA(P2).
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USE OF THE RIGHT VERSUS THE LEFT CAROTID ARTERY: IS THERE ANY
DIFFERENCE WHEN MEASURING AORTIC PULSE WAVE VELOCITY?

M. Dzeko, C. D. Peters, K. D. Kjaergaard, J. D. Jensen, B. Jespersen
Department of Renal Medicine, Aarhus University Hospital, Skejby, Aarhus,
Denmark

Background and aim: Aortic pulse wave velocity (aPWV) derived by use of
applanation tonometry is a non-invasive method for assessment of arterial
stiffness. Current methodology in aPWV assessment dictates ipsilateral
measurements. However, the carotid arteries (CA) branch slightly differ-
ently from the aorta towards the right and left side of the neck. Theoreti-
cally, using right or left CA could influence aPWV results.

We aim to elucidate if use of the right or the left CA affects aPWV and to
determine intra- and inter-observer reproducibility of aPWV in healthy
subjects.

Methods: 50 healthy individuals without known cardio-vascular disease,
aged 23-66 years, were examined twice by two different observers in
a random order. The measurements were performed with the SphygmoCor©
equipment using both the right and the left CA. In each subject, the same
femoral artery was used in all measurements.

Results: with intra-class correlation coefficients (ICC) are shown in Table 1
and 2. Use of the right CA gave significantly higher aPWV values than the
left CA (both observers and pooled data). When comparing the two
observers, we found a significant difference (0.3+0.8 m/s, p=0.02) in right
CA derived aPWV values. There was no inter-observer difference in left CA
derived aPWV values.

Conclusion: Using right or left CA affects aPWV. We strongly suggest using
the same CA and the same femoral artery in repeated measurements.
Inter-observer differences are important to consider when using aPWV
and could be minimized by training and if possible by using the same
observer.

Table 1 | observer 1 [ Observerz Inter-
observer
Mean :SD | pvalue | Mean 1,2 | Mean +SD | pvalue | Mean 1,2 | pvalue
(m/s) (e +8D (m/s) (m/s) (1cc) +8D (m/s) {iCC)
|Rightcarotid | 1. | 64213 | 047 o 67212 | 095 L |0z
| aPWV 2 |6asls | (086) 64212 e7e1a | (087) 67213 | (0.79)
Left carotid 1. |63%1.2 |075 - 65+1.3 049 ; 0.13
aPWV 2 6311 | (0.76) 63:L1 At | (084) 64212 | (g77)
Table 2 Right versus left carotid artery
Right carotid Left carotid Difference p value (ICC)
aPWV (m/s) aPWV (m/s) right-left (m/s)
Observer 1 g . i
(mean 1+, 24 25D) 64212 6.3*1.1 0.120.4 0.04(0.93)
Observer 2 2 : -
(mean 1%, 214 +5D) 6.7+1.3 6.4+1.2 0.2 +0.6 0.007 (0.87)
Pooled data
s 7 S it
(mean Obs1, Obs? +5D) 6.5+1.2 6.4%1.1 0.2 0.4 0.002 (0.93)
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AORTIC PULSE WAVE VELOCITY, ESTIMATED WITH A SIMPLIFIED METHOD
BASED ON RADIAL WAVEFORMS AND BODY HEIGHT, PREDICTS
CARDIOVASCULAR EVENTS

T. Weber ', A. Haiden ', B. Hametner 2, C. C. Mayer 2, J. Kropf 2,
S. Wassertheurer 2, B. Eber '

1Cardiology Department Klinikum Wels-Grieskirchen, Wels, Austria
2Austrian Institute of Technology, Vienna, Austria

Background: The prognostic role of aortic pulse wave velocity (aPWV) is well
known. Its non-invasive determination (carotid-femoral PWV) is inconve-
nient, and easier yet accurate methods could be of value to facilitate the
adoption by clinicians.

Methods: We recently developed the ARCSolver method to estimate aortic
flow from pressure waveforms. Characteristic impedance is derived from
this, and finally aPWV, using Waterhammer equation. Travel distance is esti-
mated from body height, using a previously developed formula. In this study,
we tested the prognostic value of the estimated aPWV, in comparison with
invasively measured aPWV, in 620 patients (mean age 63 years, 43% women,
19% diabetes, 41% coronary artery disease) undergoing coronary
angiography.

Results: Both methods for assessing aPWV showed moderate agreement (R?
= 0.51, p<0.0001). After a follow-up of 3 years, 90 patients suffered from
cardiovascular events (death, myocardial infarction, stroke, coronary and
peripheral revascularizations). In univariate analysis, an increase in aPWV
of one standard deviation was associated with a 42.1 (Cl 15.7 — 74.6) % (esti-
mated aPWV) and 36.2 (Cl 17.8 — 57.5) % (measured aPWV) increased risk for
cardiovascular events. In stepwise logistic regression models, including age,
gender, presence of smoking, hypertension and diabetes, extent of coronary
artery disease, systolic function, systolic and diastolic blood pressure, heart
rate, and aPWYV, both estimated (HR 1.48 per SD, p=0.001) and measured
(HR 1.32 per SD, p=0.002) aPWV showed a statistically significant associa-
tion with cardiovascular events.

Conclusion: Our results indicate that a simplified method to estimate aPWV
can predict cardiovascular events in high-risk patients.



