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A diffuse lung emphysema, severe pulmonary hypertension and lack
of airflow limitation
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a b s t r a c t

Pulmonary veno-occlusive disease is characterized by remodeling of pulmonary arteries, capillaries and
venules. We report a case of diffuse lung emphysema and pulmonary veno-occlusive disease with the
characteristic of having no airflow limitation. A very low diffusing capacity for carbon monoxide and
results of high-resolution computed tomography of the chest suggested pulmonary veno-occlusive
disease. The diagnosis was confirmed on histological analysis after lung transplantation. The combina-
tion of results of the computed tomography of the chest and the histological analysis suggested a
relationship between diffuse lung emphysema and remodeling of pulmonary vessels. A distinctive
pattern of mild-to-moderate airflow limitation in patients with chronic obstructive pulmonary disease
and severe pulmonary hypertension has been described. This observation of the combination of diffuse
emphysema, pulmonary veno-occlusive disease and no airflow limitation supports further pathophysi-
ological studies on severe pulmonary hypertension in chronic obstructive pulmonary disease.
© 2017 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND

license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

1. Introduction

Severe pulmonary hypertension (PH) is a possible but infre-
quent complication of chronic obstructive pulmonary disease
(COPD) [1]. These patients have a distinctive pattern of mild-to-
moderate airflow limitation, severe hypoxemia, and a low
diffusing capacity for CO (DLCO) [1e5]. Almost all patients in these
studies [1,2,4] had significant pulmonary emphysema on computed
tomography (CT). Recently, Adir et al. [6] reported three cases of
severe PH with marked diffuse lung emphysema but normal
spirometry results.

No study has reported the pathological assessment in this dis-
ease. In the present case report, we describe a patient with a similar
pattern of pulmonary emphysema and severe PH who then
received a lung transplant. Pathology of the explanted lung showed

pulmonary veno-occlusive disease (PVOD). This case provides new
insights into the pathophysiology of this uncommon disorder. The
clinical and radiological description of this clinical case also un-
derlines the non-invasive diagnostic algorithm and methods of
treatment of PVOD [7].

2. Case report

A 61-year-old male ex-smoker with a 20 pack-year history was
admitted with progressive worsening of dyspnea on exertion. He
had no personal or family medical history and was a manager in the
tertiary sector. The patient had been experiencing syncope on
exertion and reported NYHA functional class IV. An examination
revealed notable cyanosis, hepatomegaly and edema of the lower
limbs. An echocardiography showed normal left-ventricular func-
tion, a dilated right ventricle, and a systolic pulmonary-artery
pressure of 85 mmHg.

A ventilation/perfusion lung scan excluded a chronic thrombo-
embolic PH. Pulmonary function tests showed an increase in all
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Nancy, 54500 Vandoeuvre-L�es-Nancy, France.

E-mail address: a.chaouat@chu-nancy.fr (A. Chaouat).

Contents lists available at ScienceDirect

Respiratory Medicine Case Reports

journal homepage: www.elsevier .com/locate /rmcr

http://dx.doi.org/10.1016/j.rmcr.2017.04.001
2213-0071/© 2017 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

Respiratory Medicine Case Reports 21 (2017) 74e77

http://creativecommons.org/licenses/by-nc-nd/4.0/
mailto:a.chaouat@chu-nancy.fr
http://crossmark.crossref.org/dialog/?doi=10.1016/j.rmcr.2017.04.001&domain=pdf
www.sciencedirect.com/science/journal/22130071
http://www.elsevier.com/locate/rmcr
http://dx.doi.org/10.1016/j.rmcr.2017.04.001
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://dx.doi.org/10.1016/j.rmcr.2017.04.001
http://dx.doi.org/10.1016/j.rmcr.2017.04.001


pulmonary volumes including forced expiratory volume in 1 s
(FEV1). Forced vital capacity, FEV1 and total lung capacity were 144
of the predicted value (% pred.), 130% pred. and 133% pred.,
respectively. Diffusing capacity for carbon monoxide was very low,
27 of % pred. High-resolution CT of the chest showed major diffuse
centrilobular emphysema, patchy ground-glass opacities, few
septal lines, and mediastinal and hilar lymphadenopathies (Fig. 1).
Arterial blood gases assessed under stable condition revealed se-
vere hypoxemia (PaO2 46 mm Hg) and hypocapnia (PaCO2 23 mm
Hg). Serum level of alpha1-antitrypsin was in the normal range
(130 mg/mL).

Right-sided heart catheterization showed severe pre-capillary
pulmonary hypertension with a mean pulmonary artery pressure
of 45 mm Hg and a pulmonary artery wedge pressure of 6 mm Hg.
Cardiac output was 2.3 L/min (cardiac index ¼ 1.3 L/min/m2). Test
for acute pulmonary vasodilation with inhaled nitric oxide was
negative. PVOD was strongly suspected; therefore, we cautiously
started upfront dual therapy with continuous i.v. epoprostenol at
low doses and bosentan (62.5 mg p.o. twice daily). The patient then
presented with pulmonary edema whose evolution was resolved
after increasing the diuretic dose. Oxygen therapy and warfarin
were also prescribed. Afterwards PAH-drug specific therapy doses
were increased progressively.

Due to an overall insufficient response tomedical treatment, the
patient was placed on a lung-transplant waiting list, which was
successfully performed seven months later. Histology of the
explanted lungs showed pre- and post-capillary lesions involving
pulmonary arteries, pulmonary veins, and pre-septal venules,

leading to partial occlusion of the lumen (Fig. 2). Vein and venular
remodeling showed paucicellular intimal fibrosis. There was patchy
distribution and abnormal multiplication of capillaries along the
alveolar walls, which corresponded to pulmonary capillary
hemangiomatosis. Small arteries and arterioles showed eccentric
intimal fibrosis. This histological examination was consistent with
PVOD. However, uncommonly for PVOD, emphysematous loss of
alveoli and moderate interstitial and bronchiolar lymphocytic in-
filtrates were observed, sometimes in close association with pul-
monary vascular lesions.

3. Discussion

PVOD is 10-to-20 times less frequent than idiopathic pulmonary
arterial hypertension (PAH) and is subcategorized as group 10

within the current PH classification [8]. Because of its rarity and
similarity with idiopathic PAH, diagnosis of PVOD is challenging
and can only be confirmed by a histopathological examination. It is
crucial to distinguish PVOD from idiopathic PAH because PVOD has
a much poorer prognosis under drug-specific PAH therapy and
carries a risk of severe pulmonary edema [7,9]. Since lung biopsy
carries life-threatening risks in PVOD, a non-invasive diagnostic
procedure has been developed [10].

In the present case, a chest high-resolution CT showed all three
signs in favor of PVOD that differentiate PVOD from PAH, i.e.,
mediastinal lymph nodes, septal lines, and centrilobular ground-
glass opacities (Fig. 1) [7,11]. The patient also had a very low
DLCO, and severe hypoxemia, which also strongly suggested PVOD.

Fig. 1. High-resolution computed tomography of the chest with major diffuse centrilobular emphysema, characteristic signs of pulmonary veno-occlusive disease and no evidence
of pulmonary fibrosis: patchy ground-glass opacities, and few septal lines; and mediastinal and hilar lymphadenopathies. Note the presence of significant development of arteries in
the mediastinum from the systemic circulation.
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