2D Tissue Tracking Technique Demonstrates Attenuated Apical
Endocardial Rotation in Patients with Dilated Cardiomyopathy

Background: It has been previously reported that left ventricular (LV) twisting of the
endocardium (Endo) is greater than that of the epicardium (Epi). This suggests that shear
occurs between Endo and Epi (circumferential-radial shear), which may plays an important
role for myocardial wall thickening. However, the difference of LV twisting between Endo
and Epi, and its relation to radial strain (RS) in patients with dilated cardiomyopathy (DCM)
remains unelucidated.

Methods: To assess the LV circumferential-radial shear, we separately quantify LV twisting
in Endo and Epi in 13 normal subjects (N) and 13 patients with DCM. LV basal and apical
short-axis images were digitally acquired, and total eight points, anterior, lateral, posterior
and septum in both Endo and Epi, were manually placed in each view by newly developed
2-dimensional automated tissue tracking technique (2DTT: HITACHI, EUB-8500). The
movement of these points during a cardiac cycle was tracked and the center of these points
was determined and the rotation angle was calculated by 2DTT. The RS was also
calculated from the change of distance between Endo and Epi.

Results: The magnitude of basal rotation in both Endo and Epi was not different between 2
groups. Apical endocardial rotation was greater than apical epicardial rotation in N (7.3£2.5
vs 5.2+1.5°, p<0.05), however, there was no difference between Endo and Epi in DCM
(3.0+1.2vs 2.5+£1.0°, ns). The apical rotation in DCM in both Endo and Epi was decreased
compared to that in N (both P<0.01). The apical RS was deceased compared to the basal
RS (P<0.05) in DCM, although there was no difference between base and apex in N
(figure).

Conclusions: In DCM, the apical rotation especially in Endo was decreased, and
consequently, circumferential-radial shear in apex was decreased compared to normal
subjects. This may relate to the impairment of pical radial strain in patients with DCM.
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