Determinants of Oxygenation Improvement After Balloon Pulmonary Angioplasty in Patients with Chronic Thromboembolic Pulmonary Hypertension and Coexisting Respiratory Dysfunction
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ABSTRACT (247 words)
Background: Balloon pulmonary angioplasty (BPA) is an established therapy for patients with inoperable chronic thromboembolic pulmonary hypertension (CTEPH). However, its safety and efficacy in atypical CTEPH complicated by respiratory disorders remain uncertain because of concerns regarding potential deterioration in oxygenation. This study aimed to evaluate the effects of BPA on hemodynamics and oxygenation according to baseline respiratory dysfunction.
Methods: We retrospectively analyzed 234 patients with CTEPH who underwent BPA between March 2011 and October 2025. Patients were categorized by spirometry at diagnosis into four groups: normal (n=122), restrictive (%VC <80%; n=43), obstructive (FEV1/FVC <70%; n=48), and combined impairment (n=21). Hemodynamic and respiratory parameters before and after BPA were compared among groups. Multivariable linear regression was performed to identify predictors of improvement in arterial oxygen partial pressure (PaO2).
Results: Hemodynamic improvement after BPA was comparable across groups, with similar reductions in pulmonary vascular resistance (−56.7±23.0%, −46.4±28.7%, −53.8±26.6%, and −46.7±30.6%, respectively; p=NS). Oxygenation also improved regardless of respiratory impairment, with increases in PaO2 of 11.5±13.1, 11.1±10.8, 12.9±11.9, and 7.5±13.1 mmHg, respectively (p=NS). In patients with restrictive physiology, higher baseline DLCO (p=0.011) and lower PaO2 (p<0.01) were associated with greater PaO2 improvement. In those with obstructive physiology, higher DLCO (p<0.01), lower PaO2 (p<0.01), and higher alveolar–arterial oxygen gradient (p=0.046) were significant predictors.
Conclusion: BPA improved hemodynamics and oxygenation similarly in patients with CTEPH, irrespective of baseline respiratory dysfunction. Among patients with impaired lung mechanics, DLCO was strongly associated with oxygenation improvement following BPA, however the spirometric indices were not.

