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Introduction

Patientswith congestiveheart failure (CHF) generally develop
pleural effusion and ascites, and a lungmaycollapse passively.
The primary mechanism for pleural fluid formation in pa-
tients with heart failure is fluid entering the pleural space
from the lung interstitium.1 Pleural fluid in a patient with CHF
is most likely the result of cardiac cirrhosis with ascites and
transdiaphragmatic movement into the pleural space or
possibly paradoxical motion of the intraventricular septum
causing left ventricular diastolic dysfunction.2 Diuretics (par-
ticularly loop diuretics) remain the most effective medication
for relieving symptoms and improving the pathophysiologi-
cal status of fluid overload, including heart failure.3However,
if symptoms (dyspnea, orthopnea, etc.) are not relieved
despite using appropriate diuretics, then the thoracentesis
or paracentesis should be considered. Although both thera-
peutic methods can improve symptoms rapidly, repeated
procedures may cause side effects such as infection, fibrin

formation, and so on. Therefore, avoiding repeated attempts is
better if the patient remains tolerable.4 Usually, these con-
ditions resolve after heart transplantation (HT) and a col-
lapsed lung will expand to near-normal size after clearance of
the effusion and ascites. However, our patient’s RLL of the
lung remained collapsed after HT.

Case Report

A 51-year-old woman had severe restrictive cardiomyopathy,
and her first symptoms started 12 years ago. Despite appro-
priate medical therapy, her symptoms gradually worsened.
She was treated with diuretics, intermittent thoracentesis,
and paracentesis due to recurrent pleural effusion and ascites.
After the thoracentesis, the right lower lobe (RLL) of the lung
expanded; however, it collapsed repeatedly during the
follow-up period (►Fig. 1A). We stopped thoracentesis and
paracentesis and added continuous intravenous diuretics for
3months before HT because of the possibility of infection and
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Abstract A 51-year-old woman had severe restrictive cardiomyopathy with heart failure. The first
symptoms had started 12 years ago, and her symptoms gradually worsened. She was
treated with diuretics, intermittent but repetitive thoracentesis, and paracentesis due to
recurrent pleural effusion and ascites. Consequently, a collapse of the right lower lobe
(RLL) was noted. We stopped thoracentesis and paracentesis and added continuous
intravenous diuretics for 3 months before heart transplantation (HT). Finally, she
underwent HT. However, her RLL remained collapsed and chest tube drainage persisted.
We performed a RLL lobectomy with video-assisted thoracic surgery. No specific
pathologic findings were noted except pulmonary necrotic lesions. We report a rare
case of pulmonary necrosis caused by mechanical compression due to chronic pleural
effusion after HT.

received
February 17, 2014
accepted after revision
March 10, 2014
published online
May 29, 2014

DOI http://dx.doi.org/
10.1055/s-0034-1376178.
ISSN 2194-7635.

© 2014 Georg Thieme Verlag KG
Stuttgart · New York

THIEME

Case Report: Thoracic 45

mailto:heartistcs@korea.ac.kr
mailto:heartistcs@naver.com
http://dx.doi.org/10.1055/s-0034-1376178
http://dx.doi.org/10.1055/s-0034-1376178


trauma caused by the repetitive procedure. She finally un-
derwent HT, but her RLL remained collapsed, and chest tube
drainage persisted. We failed to find the cause of restrictive
cardiomyopathy, a pathology finding showed just an intersti-

tial fibrosis, and the Congo red stain was negative for amy-
loidosis. After rechecking the computed tomographic (CT)
scan (►Fig. 1B), we performed video-assisted thoracic sur-
gery (VATS)-assisted RLL lobectomy through a mini-

Fig. 1 Chest X-ray and computed tomography scan. (A) Before heart transplantation. Both images show right pleural effusion and collapsed right
lower lobe (RLL) of a lung. (B) The RLL remains collapsed after heart transplantation (B-1). A large cystic lesion was observed in the in RLL (B-2). (C)
All lesions were resolved with minimal pleural effusion after the RLL lobectomy.

Fig. 2 (A) Gross examination shows a relatively demarcated cystic lesion filled with semisolid hemorrhagic material. This cystic lesion was
confined within lung parenchyma, and did not involve the bronchial system. (B) The cystic wall shows a fibrotic capsule overlying fibrinoid material
without any epithelial lining (hematoxylin and eosin [H&E], �40). (C) The fibrotic capsule consisted of fibroblasts intermingled with hemosiderin-
laden macrophages, suggestive of an old hemorrhage (H&E, �200).
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posterolateral thoracotomy (15-cm incision). Intraoperative
findings revealed no effusion and the lung could not be
deflated due to the cystic cavity (►Fig. 2A). No specific
pathological findings were revealed except RLL necrotic
lesions. A large cavitary lesionwith a thick capsule was found
(►Fig. 2A, B). The capsule of the cavity showed diffusefibrosis
with intermingled hemosiderin-laden macrophages. The lu-
men of the cavitary lesion was filled with inflammatory cells,
predominantly neutrophils, in the background of fibrinoid
material (►Fig. 2C). She had not shown any complications
(►Fig. 1C). She has no dyspnea, infection, or exercise limi-
tations for the past 4 years.

Discussion

Diuretic therapy is recommended to restore and maintain
normal volume status in patients with clinical evidence of
fluid overload, generally manifested by congestive symptoms
(orthopnea, edema, and shortness of breath), or signs of
elevated filling pressure (jugular venous distention, periph-
eral edema, pulsatile hepatomegaly, and rales). Loop diuretics
rather than thiazide-type diuretics are typically necessary to
restore normal volume status in patients with HF.5 However,
if symptoms are not relieved despite appropriate diuretics,
thoracentesis or paracentesis should be considered. Although
thoracentesis can improve symptoms rapidly, repeated pro-
cedures may cause side effects such as infection, fibrin
formation, pneumothorax, and so on. Chung et al reported
that repeated thoracentesis increases vascular endothelial
growth factor, proinflammatory cytokines (interleukin 1β,
tumor necrosis factor-α) and plasminogen activator inhib-
itors in pleural fluid. These increase fibrin formation and
interrupt reabsorption of effusion, which may result in fibrin
deposition and impaired resolution of pleural transudates.4

The patient received a multiple series of thoracentesis, but

pleural effusion recurred repeatedly. Therefore, we stopped
the procedure and infused intravenous dobutamine and loop
diuretics on admission. She received a new heart after
3 months. But against our expectations, the RLL of the lung
did not expand and pleural drainage > 150 mL/day was
continuously produced. We found cystic lesions in the RLL
on follow-up CT scan (►Fig. 1C) and performed a VATS-
assisted RLL lobectomy.

The common causes of pulmonary necrosis are bacterial
pneumonia and pulmonary tuberculosis, and they both cause
vascular and bronchial obstructions. No signs of vascular or
bronchial obstructions were observed in our case.

In this case, the pulmonary necrosis was caused by me-
chanical compression without bronchial or vascular obstruc-
tion and infection. We may consider pleural effusion more
actively (preoperative bronchoscopy or opening the pleura to
check effusion status during HT) if we encounter a similar
patient in the future. We report a rare case of pulmonary
pressure necrosis on the RLL of the lung caused bymechanical
compression due to chronic pleural effusion after HT.
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