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Technique Report

Guidelines for the Ultrasound
Assessment of Endothelial-Dependent
Flow-Mediated Vasodilation of the Brachial Artery

A Report of the International Brachial Artery Reactivity Task Force
Mary C. Corretti, MD, FACC,* Todd ]. Andemn, MD T Emeha J. Benjamin, MD, MSc,#

David Celermajer, MD,§ Francois Charbonneau, !
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Endothelial function is thought to be an important factor in the pathogenesis of atheroscle-
rosis, hypertension and heart failure. In the 1990s, high-frequency ultrasonographic imaging
of the brachial artery to assess endothelium-dependent Bow-mediated vasodilation (FMD)
was developed. The technique provokes the release of nitric oxide, resulting in vasodilation
that can be quantitated as an index of vasomotor function. The noninvasive nature of the
technique allows repeated measurements over time to study the effectiveness of various
interventions that may affect vascular health. However, despite its widcsprcad use, there are
technical and interpretive limitations of this technique. State-of-the-art information i1s
presented and 'msi;ns are provided into the strengths and limitations of high-resolution
ultrasonography of the brachial artery to evaluate vasomotor function, with guidelines for its
rescarch a {lcatton in the study of ‘endothelial physiology. (J Am Coll Cardiol 2002:39:
257-65) © 7007 by the American College of Cardiology
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ISSN 0735-1097/02/822. GO
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Flow-mediated dilatation (FMD) and peripheral low reserve (FR) in
normotensive controls (MNT) and in patients with arterial hypertension
(HT). FMD and FR were determined after 5 min of forearm ischaemia.
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abnormal brachial and digital vascular function across the
decades of adult life. The prevalence of reduced FMD and

Table 4. Relations Between Digital and Brachial Vascular
Function (N=1843)
Hyperemic
FMD Percent Flow Velocity

Adjustment r P I P
PAT ratio

Unadjusted 0.094 <0.001 0.007 0.77

Age and sex —-0.012 0.61 —0.052 0.03

Multivariablet —0.009 0.70 —0.026 0.27

*For age and sex and multivariable-adjusted models, partial r for PAT ratio
is provided.

tMultivariable model includes: age, sex, systolic blood pressure, diastolic
blood pressure, heart rate, BMI, total/HDL cholesterol ratio, diabetes, current
smoking, hormone replacement therapy, hypertension therapy, lipid-lowering
medication use, and prevalent cardiovascular disease.
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advancing age. Our unexpected findings may potentially be
explained by a different response of the finger vessels to
aging. We can speculate that there are counterbalancing
physiological changes in the hand microvessels with aging
that tend to preserve distal vessel hyperemic responses as
measured with the PAT device. It is also possible that the
PAT hyperemic response lacks sensitivity to detect the effects

of aging.due to the presence of arteriogvenols anastomoses.in,

the human finger.
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