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Introduction

In recent years, great attention has been paid to the role of
arterial stiffness in the development of cardiovascular
diseases. Indeed, the assessment of arterial stiffness is increas-
ingly used in the clinical assessment of patients. Changes in
the stiffness of the large arteries, such as the aorta and its
major branches, largely account for the changes in SBP
(Systolic Blood Pressure), DBP (Diastolic Blood Pressure)
and PP (Pulse Pressure) that occur from 50 years of age
onward. A large number of publications have reported the
various pathophysiological conditions associated with
increased arterial stiffness parameters. Apart from the
dominant effect of aging o they include physiological condi-
tions {i.e. menopausal status @ lack of physical activity(s)};
genetic background such as a parental history of hyperten-
sion (4), diabetes or myocardial infarction (5); traditional CV
risk factors “'”; CV diseases such as coronary heart disease
o congestive heart failure " fatal stroke "% primarily
non-CV diseases “**” (i.e. moderate chronic kidney disease,
systemic vasculitis, systemic lupus erythematosus, etc.). The
contribution of these different factors to arterial stiffness
parameters have been evaluated in different studies.The major
parameters to be taken into account are: age and blood
pressure and, to a lesser extent, gender and the other CV risk
factors.

Until today it has not been possible to evaluate stiffness
parameters by means of vascular machines, which required
specific competence and organization. €TRACKING,
developed by Aloka, overcomes these limitations because the
soft-ware is implemented into the normal echo-equipment
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and the parameters are obtained by a normal vascular
transducer with a frequency of 10 Mhz. The technique is not
time-consuming and the parameters can be obtained in a
routine examination of the neck vessels.

In our clinical experience we have utilized éeTRACKING to
evaluate two different aspects:

1) The modifications of stiffness parameters related to age:
the “Normal vascular aging” v

2) The physiopathological correlation between stiffness
parameters and coronary blood flow. @

& Normal vascular aging evaluated by
eTRACKING.

The aim of our study was to assess how useful eTRACKING is
in evaluating the stiffness vascular index at different ages and
how it can be used as a.common function in general-purpose
ultrasonic diagnostic ‘units. In this system a radio frequency

calculated : Beta (stiffness
parameter); Ep (pressure-stra asticity modulus); AC (arterial
compliance); Al (augmentation “index); PWV (pulse wave
velocity). The value of blood pressure (systolic and diastolic),
measured in the left arm, have been included in the system for
the evaluation of these parameters.
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Methods:

We studied 60 healthy patients (mean age 34.5 + 12.9, 29 men).
Data were analyzed using SPSS 12, Chicago Ill (USA) software.
In order to demonstrate the relationship between age and arterial
stiffness, data were grouped according to decades of age. To
evaluate the association of stiffness parameters according to age
groups, we used a non parametric Kruskal-Wallis test. All
calculations were significant at p< 0.05.

Results:

The results are reported in Table I. All parameters show an
age-related increase, with the exception of AC which is
reduced (Fig.1a: young patient, Fig. 1b: old patient).

Conclusions:

These results suggest that relevant age-related changes occur
in the vascular system. Our data are similar to previous
results obtained by other invasive or non-invasive tools.
¢TRACKING is a potentially useful, non-time-consuming
tool for the clinical diagnostic routine evaluation of arterial
stiffness parameters. Further research is necessary to
validate the role of this technique in larger populations.

Table. T

Age groups Beta Ep AC Al PWV

(Years)

<30 Mean 5t1.8 59.1£20.5 1.3£0.5 0.8%£8.9 4.5%0.7

31-40 Mean 6.6£2.5 78.8124.2 0.910.2 3.5+19.1 5.2x0.7

41-50 Mean 7.3+3.3 97.8148.4 0.91£0.3 16.4+15.1 5.9+1.3

51-60 Mean 9.2+2 115+27.6 0.8+0.09 24.2+14.7 6.410.6

>60 Mean 9.4+1.7 129+33.2 0.6+0.09 26.6+5.9 6.8+0.9
p 0.002 <0.001 0.004 <0.001 <0.001

Fig.1a: On the left, the gate tracking in 2D is shown with the optimal visualization of tracking in M-mode; below, three carotid
waves are shown; On the right (top), the selected carotid waves are shown; below the carotid wave, resulting from the analysis of
at least 5 selected waves is shown with a normal value of stiffness parameters.

B:1.9; Ep: 27 kPa; AC:2.30 mm2/kPa;
Al:-15.2%; PWV:3.3 m/sec

Fig.1b: On the left, the gate tracking in 2D is shown with the optimal visualization of tracking in M-mode; below, four carotid
waves are shown; On the right (top), the selected carotid waves are shown; below, the carotid wave, resulting from the analysis of

at least 5 selected waves is shown with a pathological value of stiffness parameters.

3 =9.2; Ep= 130 Kpa; AC= 0.75 mm2Kpa;
Al= 17.9%; PWV= 6.9 m/sec.



& Relationship between coronary flow
velocity and vascular stiffness.

It has been hypothesized that an increase in stiffness of great
vessels is associated with reduced coronary blood flow.
Animal studies are conflicting and no human evidence
particularly by non invasive techniques, has been provided.
The aim of our study has been to assess the relationship
between arterial wall stiffness measured by ¢TRACKING
and basal coronary blood flow evaluated in the left anterior
descending artery (LAD) by transthoracic doppler ehocar-
diography. We evaluated the correlation between coronary
flow parameters and stiffness | parameters calculating
Spearman’s Rho index. All calculations were significant at p
<0.05.

Methods:

‘We studied 34 patients with a mean age of 52.8 +/-15.1, of
which, 21 were men without a history of coronary artery
disease and with negative echo-stress. We used an Aloka
ProSound a 10 echo-equipment. LAD doppler velocities
were recorded at the distal segment of the vessel by a
phased-array transducer. The following parameters were
evaluated: the ratio between the diastolic peak velocity (D)
and the systolic peak velocity (S), (D/S); the ratio between
the velocity time integral of the diastolic component
(VTI-D) and the velocity time integral of the total flow
(VTI-tot), expressed as a percentage (VTI-D/VTI-Tot%).
Parameters of vascular stiffness were evaluated at the level
of the common carotid artery just before bifurcation. The
following parameters were evaluated: Beta (stiffness param-
eter); Al (augmentation index); PWV (pulse wave velocity).
The value of blood pressure (systolic and diastolic)
evaluated in the left arm was included in the system for the
evaluation of these parameters.
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Results:

Our results showed an inverse correlation between vascular
stiffness parameters and coronary blood flow velocities
(p<0.01), Table II.

Table. IT
Beta Al PWV
r p r p r D
VTLD/VTITot % -0.642 <0.001 -0.656<0.001 -0.481 <0.004
D/S -0.686 <0.001  -0.700<0.001 -0.563 <0.001

Our data, obtained by non-invasive methods, show a
negative correlation between vascular stiffness parameters
and coronary blood flow velocity patterns. This preliminary
data is very important for understanding some ischemic
physiopathological mechanisms, but need further studies to
be confirmed.

Final Considerations:

¢TRACKING is a very important technique for the evalua-
tion of patients’ cardiovascular risk in daily practice. In
perspective the greater advantages are:

1) To define the evolution of vascular aging in healthy
patients without risk factors.

2) To define the burden of risk factors in vascular stiffness
parameters.

3) To identify the modification of stiffness parameters very
early, before the appearance of morphological alteration
such IMT.

4) To evaluate, by means of follow-up the effects of medical
therapy.

5) To study some physiopathological mechanisms, which
until today was only possibile in a highly specialized
laboratory.

6) To be an easy technique without being time consuming.
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