
Balloon pulmonary angioplasty in a patient
with chronic thromboembolic pulmonary
hypertension

To the Editor:

We report the first French case of percutaneous balloon pulmonary angioplasty (BPA) in a 78-year-old

patient with chronic thromboembolic pulmonary hypertension (CTEPH). The patient had a history of

acute pulmonary embolism in 2004 with recurrence in 2011. At the end of 2012, he complained of persistent

dyspnoea and CTEPH was diagnosed on lung radionuclide perfusion scan, contrast chest computed

tomography and right heart catheterisation. At the first evaluation, he was in New York Heart Association

(NYHA) functional class III and his 6-min walk distance (6MWD) was 470 m. Mean pulmonary artery

pressure (mPAP) was 45 mmHg, cardiac index 1.8 L?min-1?m-2 and pulmonary vascular resistance (PVR)

8 Wood units. He had used warfarin for 2 years, and combination therapy with bosentan and tadalafil was

started (1 year before angioplasty) [1, 2]. Conventional pulmonary angiography showed that the main

lesions were located in segmental pulmonary arteries of the lower lobes (fig. 1c). Webs, splits and occlusion

were identified in A6, A8, A9 and A10 pulmonary arterial branches on the right lung, and A8, A9 and A10

on the left lung (fig. 1a).

Pulmonary endarterectomy (PEA) was considered as feasible but at high risk given the age and the

haemodynamic status of the patient [3, 4]. In addition, the patient declined surgical treatment. Therefore,

percutaneous BPA was proposed for the treatment of this CTEPH as it has been promoted by Japanese

groups [5, 6] and recently by a Norwegian group [7]. Renal function was normal. This protocol was

approved by our institutional review board and ethics committee (Comité de Protection des Personnes

SudEst V, Grenoble, France). The patient gave informed consent. He was hospitalised the day before the

procedure. We maintained warfarin to achieve an international normalised ratio (INR) of 2.0. The

procedure was conducted under local anaesthesia, through the right femoral vein. A 6F guide catheter

(Judkins Right Launcher; Medtronic, Minneapolis, MN, USA) was used for each procedure (right

pulmonary artery first and left pulmonary artery 8 days after). A 0.014 hydrophilic wire (Pilot 50; Abbott

Vascular, Santa Clara, CA, USA) was inserted through target lesions (fig. 1c). We injected 50 U?kg-1 of

unfractionated heparin intravenously at the beginning of the procedure. Then, heparin was given at a dose

of 1000 U every hour until the end of the procedure.

BPA was performed with a 2620-mm coronary balloon inflated in each target lesion, followed by coronary

or renal balloons that were sized to be 80% of the vessel diameter (fig. 1b), as measured by optical

coherence tomography (OCT) (fig. 1d). BPA of three segmental branches of the right lower lobe was

conducted. Additional BPA of three segmental branches of the left lower lobe was performed 1 week later.

The objective for each target vessel was to obtain an angiographic pulmonary flow grade 3 (fig. 1e) [8]. Each

procedure required 350 mL of contrast agents. The cumulative radiation dose was 282 Gy?cm-2. At the

end of the second procedure, mPAP was 29 mmHg, cardiac index was 2.5 L?min-1?m-2 and PVR was

4 Wood units.

The patient developed moderate haemoptysis due to reperfusion pulmonary injury 1 h after each

procedure, which resolved spontaneously. No sign of arterial rupture or wire injury was visualised on the

final angiographic assessment. Vasa vasorum rupture or alveolar flooding reperfusion may arise. This

complication seems to be frequent, up to 50% in recent published series. The patient was hospitalised in the

intensive care unit for 48 h and was discharged from the hospital on the fifth day after each procedure.

Maintenance of warfarin, to bring the INR to 2, was our choice to limit haemorrhagic and thrombotic risk

around angioplasty, and avoid post-procedure discharge delay; working under heparin could be a safeguard

against bleeding during angioplasty.

The specific pulmonary hypertension therapy was also maintained. 3 months after the last procedure, his

functional status was improved (NYHA functional class II), 6MWD was stable at 478 m, mPAP was

35 mmHg, cardiac index 2.5 L?min-1?m-2 and PVR 4 Wood units.

Balloon pulmonary angioplasty seems to be a feasible and efficient technique for the treatment of CTEPH in

patients with operable form but unacceptable risk for PEA. With OCT monitoring, BPA for CTEPH lesions

seems to be safer [6]. The technique needs to be standardised to avoid haemorrhagic, renal and radiation

risks, and to ensure reproducibility.
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Multicentre studies are required to define indications, confirm efficacy and to establish long-term results.

Pooling of skills of the interventional cardiologists, chest physicians specialised in pulmonary hypertension

and representative surgical centres for PEA will allow optimisation of the technique and determine its place

in the management of CTEPH patients [9, 10].
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Grenoble, France. 3Clinique de Radiologie et Imagerie Médicale, Pôle Imagerie, CHU Grenoble, Grenoble, France.
4Clinique Universitaire de Pneumologie, Pôle Thorax, CHU Grenoble, Grenoble, France. 5Université Paris-Sud, Le
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FIGURE 1 a) Segmentation of pulmonary arteries according to Cabrol. b) Table summarising the inflation pressure and
size of balloons used for each treated segment. d) Visualisation of webs and splits with optical coherence tomography
(OCT) before percutaneous angioplasty. Conventional pulmonary angiography of A8 segmental branch (left lung, lateral
view) c) before and e) after balloon pulmonary angioplasty. Arrow indicates OCT cross section.
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