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3. Timeline:
Mar-April 2008: Data analysis and manuscript preparation

4. Rationale:
Flow in the common carotid artery (CCA) is usually assumed to be fully-developed
(i.e., parabolic velocity profile) to justify the clinical measurement of flow rate or
wall shear stress from limited velocity data (e.g., spectral peak velocities from
Doppler US). Surprisingly, this assumption has never been directly tested.

5. Main Hypothesis/Study Questions:



The specific aim of this study is to determine whether velocity profiles in the human
CCA indeed conform to the assumed parabolic shape

6. Design and analysis (study design, inclusion/exclusion, outcome and other
variables of interest with specific reference to the time of their collection, summary
of data analysis, and any anticipated methodologic limitations or challenges if
present).
Inclusion criteria: N=45 participants for whom replicate MRI studies were acquired
at Wake Forest (N=8), Jackson (N=18), and Hagerstown (N=19) sites, as part of the
CARMRI ARIC substudy. (Replicate data from the N=15 Minneapolis subjects
excluded due to difficulties obtaining quantitative velocity data from Siemens MRI
data acquired there.)

Study design: Lumen contours were segmented semi-automatically from cine phase
contrast images of the CCA acquired at 32 phases of the cardiac cycle, as part of
ARIC ancillary study 2006,02C. Based on that data, computed-assisted, Fourier-
based shape classifiers were used to categorize velocity profiles as (i) axisymmetric
(fully-developed); (ii) skewed, as would arise from a mildly-curved CCA; and (iii)
crescent-shaped, as would arise from a strongly-curved CCA.

Data Analysis: Primary outcome variable is the shape of the cycle-averaged velocity
profile, reported as the number of cases falling within each of the three categories.
For non-axisymmetric velocity profiles, a secondary outcome variable is orientation
of the skewing relative to the subject’s anterior-posterior axis. Sub-analysis will be
performed to determine whether profile shape is significantly associated with normal
vs. accelerated aging. Replicates will be used to test whether the profile shape and
orientation is stable within individuals. Coordinating center required to perform
this straightforward data analysis, unless one of study authors is unblinded to
replicate pair IDs.

Limitations: CARMRI includes only subjects aged 60-80, not necessarily
representative of the typical Doppler clinic population. Preliminary analysis suggests
that fully-developed flow is the exception rather than the rule. The proposed paper
will be used to support an anticipated NIBIB RO03 to include wider range of
CARMRI and VALIDATE cases as part of a broader characterization of velocity
profile and flow rate waveform characteristics (ARIC ancillary study 2006.13).
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