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Introduction

Cardiovascular diseases are the leading cause of morta-
lity in the world [1]. The carotid-artery intima-media
thickness (IMT) is strongly correlated with cardio-
vascular diseases [2], but tends to overestimate the risk.
Recently a promising predictor has been discovered:
the IMT temporal variation during the cardiac cycle,
which reflects the arterial stiffness and may be more
sensitive than classical risk markers [3]. Few teams
have worked on its estimation [3,4,5,6]; existing meth-
ods separately delineate the arterial wall in a series of
B-Mode images to deduce a single IMT value at each
time point. Their evaluation against contours manually
traced in B-mode images is tedious and does not ex-
ploit the temporal consistency. In this paper, we inves-
tigate a less time-consuming process devised to create
a temporally consistent manual reference.

Material and Methods

Study population: In this study, carotid-artery ultra-
sound (US) images of 34 healthy volunteers, 3615
years old, and 23 patients at high cardio-vascular risk,
56+10 years old, were acquired. The volunteers were
cardiovascular-risk-factor free, while the patients were
suffering from diabetes mellitus or metabolic syn-
drome. Informed consent was obtained from all parti-
cipants. The study fulfilled the requirements of our
institutional review board and ethics committee. We
randomly drew 15 subjects from each group to be our
testing cohort; remaining data were used for training.
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Figure 1: Pseudo M-mode image simulated from a B-
mode sequence, and IMT variation obtained.

Simulated M-mode: Because it is difficult to trace con-
tours in each frame of a B-mode US sequence consis-
tently across time t, and because only one IMT value
per frame is needed, we propose to trace reference
curves in M-mode images. We mimicked the M-mode
by taking a ty slice of the xyt volume representing a B-
mode sequence. Actually, as such slices corresponding
to a single x value show irregularities, spatial consis-
tency was introduced by combining several slices.
Processing: For each subject, three observers, O1, 02,
and O3, traced the lumen-intima and media-adventitia
interfaces in the same M-mode image. Then O1 per-
formed two additional tracings, in the same image and
in an M-mode image from a different location, in order
to assess intra-observer and spatial variability.

Results

Figure 1 shows an example of IMT temporal variation
obtained in this study. Inter- and intra-observer variabi-
lities among the curves were respectively of 68+59um
and 71+89um, and variability among curves obtained
at different locations was of 106+56um. The process
took between 2 and 8 minutes per subject.

Discussion

This work confirmed the periodic compression of the
carotid wall. Nevertheless, whereas the curves obtained
in a subset of subjects are reproducible, the average
variability of the measurements remains too high to
create reliable reference in all cases. In the future work,
we will investigate additional interactive tools devised
to assist the user in the tracing process and take full
advantage of the spatio-temporal consistency.
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