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Background: Pulmonary injury is a major complication of balloon pulmonary angioplasty (BPA) for
chronic thromboembolic pulmonary hypertension (CTEPH). Lung injury after BPA can be exacerbated by
a high mean pulmonary arterial pressure (PAP). Although oxygen inhalation is expected to lower mean
PAP in patients with CTEPH, no relevant investigation has been conducted.
Methods: Consecutive patients with CTEPH who underwent BPA were enrolled in this study. We evalu-
ated the hemodynamics using right heart catheterization while breathing ambient air and with adminis-
tration of 5 L/min oxygen for 10 min.
Results: This study included 52 consecutive patients with CTEPH, of whom 23 (44%) were treated with
specific pulmonary vasodilators. Exposure to oxygen was well tolerated. Oxygen administration signifi-
cantly decreased mean PAP by 3.8 + 3.2 mmHg (p<0.001) and pulmonary vascular resistance by 0.8 +
1.8 Wood units (p<0.001). Moreover, the ratio of pulmonary vascular resistance to systemic vascular re-
sistance was significantly reduced by 13.5% (p<0.001). Multivariate regression analysis identified baseline
mean PAP (B = -0.427, p = 0.006) as the only significant predictor of decreased mean PAP under oxygen
administration. No significant difference in oxygen effect on mean PAP was found between patients with
and without vasodilators.
Conclusions: In patients with CTEPH, 5 L/min supplemental oxygen inhalation could decrease mean PAP
significantly by selective pulmonary artery dilatation, regardless of the usage of vasodilators, and thus
could be helpful to maximize the safety of BPA.
Clinical trial registration: UMIN Clinical Trials Registry (No.: UMIN000026882); URL: https://www.
umin.ac.jp/ctr/index.htm.

© 2021 Japanese College of Cardiology. Published by Elsevier Ltd. All rights reserved.

Introduction

Balloon pulmonary angioplasty (BPA) is an alternative treatment
for inoperable CTEPH, which uses balloon catheters for dilatation

Chronic thromboembolic pulmonary hypertension (CTEPH) is a
rare, progressive pulmonary vascular disease which usually begins
with persistent obstruction of a large and/or middle-sized pul-
monary artery following acute pulmonary embolism, and microan-
giopathy could contribute to the progression of the disease [1]. Pa-
tients with CTEPH have poor prognosis if untreated [2], and the
only established and potentially curative treatment is pulmonary
endarterectomy, which is considered the gold standard therapy.
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of pulmonary artery stenosis. In 2001, Feinstein et al. reported the
efficacy of BPA in a series of patients with CTEPH [3]; however,
the procedure was not widely adopted because of the high inci-
dence of lung injury, which is a potentially lethal complication. Re-
cently, some institutions, including ours, refined BPA to overcome
the low efficacy and high complication rates [4,5]. Although BPA
is now performed worldwide and has been described as a thera-
peutic option in the latest guideline [6], the refined BPA procedure
has not fully overcome the risk of onset of lung injury. We previ-
ously reported that the severity of lung injury after BPA could be
exacerbated by a high mean pulmonary arterial pressure (PAP) [7].

0914-5087/© 2021 Japanese College of Cardiology. Published by Elsevier Ltd. All rights reserved.
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