Evaluation of layer strain in right ventricular free wall assessed by two-dimensional speckle tracking
echocardiography in patients with pulmonary hypertension.
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Introduction: Right ventricular (RV) myocardium consists of endocardiac longitudinal muscle and epicardiac
circular muscle. It is reported that in left ventricular (LV) hypertrophy with hypertension, the circumferential
strain of LV epicardium is lower than that of endocardium even if the LV ejection fraction is preserved.

Purpose: The aim of this study is to identify the difference of endocardiac and epicardiac RV free wall strain
in patients with pulmonary hypertension.

Methods: Twenty patients with chronic thromboembolic pulmonary hypertension (CTEPH) (2 men; mean age,
67+13) who underwent two-dimensional speckle tracking echocardiography (2DSTE) and right heart
catheterization (RHC) were studied. The peak systolic longitudinal strain (PS) of RV free wall was measured
at the endocardial site (Endo-PS) and epicardium site (Epi-PS) by 2DSTE (GE Healthcare EchoPAC version
201), and Epi/Endo was calculated as the ratio of Epi-PS and Endo-PS. The association between 2DSTE
parameters and mean pulmonary artery pressure (MPAP), pulmonary vascular resistance (PVR) derived from
RHC, six-minute walk distance (60MWD) and NT-proBNP were evaluated.

Results: Absolut value of Endo-PS was higher than the Epi-PS (p<0.001). Endo-PS, Epi-Ps and Epi/Endo
were significantly correlated with logarithmic NT-ProBNP (r=0.59, r=0.54, r=0.52). Endo-PS was likely to
be correlated with MPAP (r=0.41) and PVR (1=0.43), but Epi-PS was not. Interestingly, Epi/Endo showed
significant correlation with MPAP (r=0.60), PVR (r=-0.55) and 6MWD (1r=-0.44) as well as logarithmic NT-
ProBNP.

Conclusions: In patients with CTEPH, decreased outer layer strain compared with inner in RV free wall was
observed. The ratio of these strains correlated with MPAP, PVR, 6MWD and logarithmic NT-ProBNP,
suggesting the ratio may have a clinical impact for predicting the severity of pulmonary hypertension.  Further
studies are needed with large numbers.

Correlation between 2STE and clinical parameters

Correlation coefficient (r)
mean+SD
MPAP PVR 6MWD Log NT-proBNP
Endo-PS -18.1£5.6% 0.41 0.43 -0.13 0.59**
Epi-PS -14.9+4.2% 0.30 0.35 -0.1 0.54*
Epi/Endo 0.83+0.06 0.60* 0.55* -0.44%* 0.52%*

*P<0.05 **P<0.01
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