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Aims and objectives
Aortic strain is a widely used marker of aortic stiffness, but variability of its measurement
is yet unknown. We evaluated scan-rescan and intraobserver variability of aortic strain
measurement using magnetic resonance imaging (MRI).

Methods and materials
Fifteen patients (11 males, age 39-78 years) with systemic arterial hypertension
underwent cardiovascular MRI using a 3.0 Tesla MRI scanner. Sets of two axial gradientecho cine images (TR/TE 50.8/4.2, slice thickness 6mm, 50 cardiac phases) of the chest
were repeated three times within an examination: one at the level of the right pulmonary
artery ( Fig. 1 on page 2 ), and one at the level of diaphragmatic dome. Largest
and smallest cross-sectional area of the aorta was measured by the same reader three
times at three different levels: ascending aorta, proximal descending aorta, and distal
descending aorta using ArtFun software ( Fig. 2 on page 3 , Fig. 3 on page 4
), and aortic strain was calculated ( Fig. 4 on page 5 ). Coefficient of variation (CV)
calculation was used to assess scan-rescan and intraobserver variability of aortic strain
measurement.
Images for this section:
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Fig. 1: Axial gradient-echo cine image (TR/TE 50.8/4.2, slice thickness 6mm, 50 cardiac
phases) of the chest at the level of the right pulmonary artery after segmentation of the
proximal descending aorta.
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Fig. 2: Segmentation of the aorta using ArtFun software in 50 different cardiac phases.
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Fig. 3: The graph of aortic area throughout the cardiac cycle used to determine largest
and smallest cross-sectional area of the aorta.

Fig. 4: Equation used for aortic strain calculation from the largest (Amax) and smallest
(Amin) cross-sectional area of the aorta.
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Results
CV of aortic strain scan-rescan variability was 22.9% (median 20.9%, 95%CI 18.9-26.9%)
for ascending aorta, 13.7% (median 12.4%, 95%CI 10.7-16.8%) for proximal descending
aorta, and 9.7% (median 9.4%, 95%CI 8.4-10.9%) for distal descending aorta ( Fig. 5
on page 6 ).
CV of aortic strain intraobserver variability was 9.6% (median 3.4%, 95% CI 5.0-14.2%)
for ascending aorta, 3.0% (median 1.5%, 95%CI 0.2-5.8%) for proximal descending
aorta, and 2.1% (median 1.2%, 95%CI 1.2-3.0%) for distal descending aorta.
Images for this section:

Fig. 5: Mean scan-rescan and intraobserver coefficient of variation for aortic strain
measurement in the ascending (AA), proximal descending (PDA) and distal descending
aorta (DDA).
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Conclusion
Aortic strain variability is larger at the level of the ascending than descending aorta,
possibly as a result of through-plane motion of the ascending aorta. Aortic strain
measurement using MRI has acceptable scan-rescan variability and low intraobserver
variability, with all parameters smaller than 20% except scan-rescan variability for
ascending aorta. However, caution must be exerted in the interpretation of strain changes
in longitudinal studies, particularly in the ascending aorta.
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