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Background
Assessment of longitudinal function in cardiac magnetic
resonance imaging (CMR) is limited to systolic excur-
sion of the mitral annulus (MAPSE) or elaborate strain
imaging modalities. The aim of the study was to evalu-
ate long axis shortening (LAS) as a fast assessable and
feasible parameter for measurement of longitudinal
function in CMR.

Methods
60 healthy volunteers, 60 patients with dilative cardio-
myopathy, 40 patients with AL amyloidosis and
25 patients with hypertrophic cardiomyopathy underwent
a CMR examination. 4 different techniques for the mea-
surement of LAS were consecutively evaluated. Two of
the techniques (LAS-epi/perp and LAS endo/perp) were
assessed by measuring the distance between the epicar-
dium or endocardium of the LV apex and a line connect-
ing the origins of the mitral valve leaflets perpendicularly
in end-diastole and end-systole. In the two other methods
(LAS-epi/mid and LAS-endo/mid) the distance between
the middle of the line connecting the mitral valvue leaf-
lets and the epicardium or endocardium of the apex was
measured in end-systole and end-diastole. Values for LAS
for all techniques were finally assessed in percent accord-
ing to the strain formula in 2 and 4 chamber views.

Results
LAS-epi/mid and LAS-epi/perp displayed the highest
sensitivity and specificity in discriminating normal sub-
jects from patients. LAS-epi/mid showed the best corre-
lation with feature tracking derived transmural strain

(r=0.85). We therefore identified LAS epi/mid as the
most feasible method among the 4 techniques for mea-
surement of long axis function. Assessment of LAS-epi/
mid exhibits good intra- and interobserver variabilities
Compared to strain imaging, LAS-epi/mid showed

similar values for sensitivity (83.9% vs. 83.9%) and speci-
ficity (95.1% vs. 88.5%). ROC analysis revealed compar-
able values for AUC for LAS-epi/mid (0.95) and mean
transmural strain (0.92, p=0.17), respectively.
Moreover, LAS-epi/mid performed significantly better

than other parameters of cardiac function such as
MAPSE (AUC= 0.87; p< 0.005) and the EF (AUC= 0.83;
p=0.0001).

Conclusions
Measurement of LAS using CMR is feasible for analysis
of longitudinal function with high sensitivity and
specificity.
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