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chronic thromboembolic pulmonary hypertension
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Background: Balloon pulmonary angioplasty (BPA) may improve hemodynamics and exercise tolerance in
patients with chronic thromboembolic pulmonary hypertension (CTEPH). Recently, we reported a significant
correlation between echocardiographic right ventricle (RV) parameters and right heart catheterization (RHC)
in patients with CTEPH, and that BPA could ameliorate RV function. However, long-term follow up of RV
function after BPA has not been fully established.

Purpose: The objectives of this study were to follow up the RV hemodynamics and function after BPA, using
RHC and echocardiography.

Methods: We studied 25 consecutive patients with CTEPH who underwent BPA, and assessed RV
hemodynamics and function before, immediately after, and at 6 months after the procedure. RV hemodynamic
parameters, including mean pulmonary artery pressure (mPAP), pulmonary vascular resistance (PVR), and
cardiac output, were recorded by RHC. RV function was assessed using conventional echocardiographic
parameters such as RV diameter (RVD), tricuspid annular plain systolic excursion (TAPSE), RV S’, RV index
of myocardial performance (RIMP), and RV fractional area change (RVFAC). We also used two-dimensional
speckle-tracking echocardiography (2DSTE) and three-dimensional transthoracic echocardiography (3DTTE)
to investigate RV strain and RV volumetric parameters including RV ejection fraction (RVEF), RV end diastolic
volume (RVEDV), and RV end systolic volume (RVESV). RV dyssynchrony was also assessed by the standard
deviation (SD) of the intervals from QRS onset to peak systolic strain for 6 segments of the RV (SDtre). Finally,
exercise capacity was assessed by the 6-minute walk distance (6MWD) test.

Results: Hemodynamic parameters such as mPAP, PVR, and cardiac index were significantly improved
immediately after BPA, and the effects of BPA were maintained at the 6-month follow up. RvD, RVEDV, and
RVESV were significantly reduced after BPA. TAPSE, RVFAC, RVEF, and RV mid free wall longitudinal
strain (MFWLS) were significantly improved after BPA, implicating that RV systolic function was ameliorated.
RV dyssynchrony was also improved after BPA. Receiver operating characteristic analysis revealed that SDtre
was a good predictor for improvement of 6MWD (sensitivity of 86% and specificity of 56%, area under the
curve; 0.78, P = 0.03).

Conclusions: BPA induced RV reverse remodeling and improved RV function, as assessed successfully by
echocardiography. RV dyssynchrony could be a useful parameter for assessing exercise tolerance after BPA.
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