
nilateral pulmonary edema (UPE) is a rare clinical entity. UPE is
often confused with infectious diseases, neoplasm and cardiac fail-
ure which are other causes of unilaterally pulmonary infiltrates on

chest X-Ray.1-3 The etiologies of UPE may be reexpansion pulmonary edema
(RPE), obstruction of pulmonary vessels, left-to-right intracranial shunt,
atrial tumor, mitral valve disease or heart failure.1-5 RPE is an unusual and a
potentially significant cardiopulmonary complication occurring after rein-
flation of the collapsed lung due to pneumothorax, hidrothorax or atelec-
tazy.5-7 Although most cases of UPE with mitral valve disease affect the right
lung, cardiogenic UPE in the left lung was also reported.1,3,8 Cardiogenic and
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Unilateral Pulmonary Edema Seen in
Patient with Massive Pleural Effusion and

Heart Disease: Case Report

AABBSSTTRRAACCTT  Unilateral pulmonary edema is a rare disorder which can be misdiagnosed with other
causes of unilaterally pulmonary infiltrates on chest X-ray. Unilateral pulmonary edema may have
cardiac origin and non cardiac origin such as mitral valve disease and reexpansion pulmonary edema
respectively, while cardiogenic and noncardiogenic pulmonary edema may be difficult to distin-
guish because of their resembling clinical manifestations. Reexpansion pulmonary edema is an un-
usual and a potentially significant cardiopulmonary complication occurring after reinflation of the
collapsed lung due to pneumothorax, hidrothorax or atelectazy. Unilateral pulmonary edema with
mitral valve disease mostly affects the right lung, but cases in the left lung were also reported. We
present an interesting case of reexpansion pulmonary edema seen in a 43 year old woman with
massive effusion, mitral valve disease and cardiopulmonary bypass history.

KKeeyy  WWoorrddss::  Pulmonary edema; pleural effusion; heart; heart valve diseases

ÖÖZZEETT  Tek taraflı akciğer ödemi göğüs röntgeninde diğer tek taraflı infiltrasyon nedenleri ile
karışabilen ender bir bozukluktur. Tek taraflı akciğer ödemi mitral kapak hastalığı gibi ya da kalp
ve reekspansiyon akciğer ödemi gibi kalp dışı nedenli olabilir, bununla birlikte kalp ve kalp dışı
akciğer ödeminin ayırt edilmesi, benzer klinik görünümleri nedeni ile zor olabilir. Reekspansiyon
akciğer ödemi, hidrotoraks, pnömotoraks ve atelektaziye bağlı kollabe olmuş akciğerin ekspanse
olmasından sonra oluşan, nadir, potansiyel olarak önemli bir kardiyopulmoner komplikasyon
nedenidir. Mitral kapak hastalığı ile birlikte olan tek taraflı akciğer ödemi çoğunlukla sağ akciğeri
etkilemesine rağmen, sol akciğeri etkileyen olgu raporları da yayınlanmıştır. Biz, kardiyopulmoner
baypas, mitral kapak hastalığı hikayesi ve masif plevral effüzyonu olan 43 yaşındaki kadın hastada
görülen ilginç reekspansiyon akciğer ödemi olgusunu sunuyoruz. 
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non cardiogenic UPE, may be difficult to distin-
guish because of their resembling clinical findings.8

We present an interesting case of RPE seen in a
woman with massive pleural effusion, mitral valve
disease and cardiopulmonary bypass history.

CASE REPORT
A 43 year old woman with a history of coronary
heart disease, mitral valve disease, type 2 diabetes
mellitus and coronary artery bypass graft surgery
performed 2 months ago, presented with progres-
sive dyspnea on exertion for 2 weeks. Her medica-
tions included spironolactone, metoprolol, acetyl
salicylic acid, glimepiride and gliclazide. The
echocardiogram performed 2 months before pres-
ent admission revealed normal left ventricular
function, normal pulmonary arterial pressure and
grade 2/4 mitral regurgitation. Patient blood pres-
sure was 120/80 mmHg, heart rate was 86
beats/minute, respiratory rate was 25 breaths/min
and oxygen saturation without oxygen support
was 94%. Relevant physical findings were dimin-
ished breath sounds on the left side, pansystolic
murmur at the cardiac apex, and bilateral pretibial
edema. The laboratory showed decreased hemo-
globin (9 g/dl) and hematocrit (27%) and elevated
serum glucose level (186 mg/dl). Chest radiograph
revealed a large left sided pleural effusion (Figure

1). A small bore pleural catheter (8 French) was
inserted in the left midaxillary line of the patient
and within 120 minutes 2 lt exudative effusion was
drained spontaneously with relief of symptoms.
Cultures and cytology of the fluid were reported
later as normal except the rare lymphocytes and
polymorphonuclear leukocytes. According to the
patient’s surgical history, the effusion was thought
to be due to post- coronary artery bypass graft
surgery effusion.9 The patient complained of in-
creasing nonproductive cough 21/2 hour after the
insertion of catheter. Repeated radiograph showed
resolution of the effusion beside increased opaci-
fication of the left hemithorax. Pneumonia, car-
diogenic edema and RPE were the presumed
diagnoses. Re-examination of the chest revealed
unilateral crackles with improved breath sounds
on the left side. Patients new vital signs were sim-
ilar to the firsts’. The electrocardiogram showed
sinus tachycardia and cardiac auscultation was un-
changed. An echocardiogram revealed normal left
ventricular function and moderate mitral regurgi-
tation. The repeated blood tests revealed elevated
D dimer (1872 ng/dl) levels and mild elevation of
erythrocyte sedimentation rate (ESR) and C reac-
tive protein (CRP) levels without fever or leuko-
cytosis. There was no radiographic evidence of
cardiac enlargement, jugular venous distension or
other systemic venous distension signs suggesting
cardiac failure or volume overload. The patient
was transferred to the intensive care unit with the
diagnose of RPE and diuretics and nasal oxygen
treatment were administered. Subsequently tho-
rax CT also confirmed the diagnosis (Figure 2).
Clinical improvement was seen within 24 hours
while gradual spontaneous radiological improve-
ment lasted over next 3 days (Figure 3). The total
volume of pleural fluid removed after the X-Ray
improvement was 1.9 lt. The patient was dis-
charged a week later, without further complica-
tions. Patient’s informed consent was obtained.

DISCUSSION
Unilateral pulmonary edema is a rare disorder
which can be misdiagnosed with other causes of
unilateral infiltration.1-3 Some of the etiologies pre-
viously described for UPE are RPE, obstruction of
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FIGURE 1: Chest radiography with massive left sided pleural effusion.



pulmonary vessels, left-to-right intracranial shunt,
atrial tumor, acute mitral regurgitation and con-
gestive heart failure.1-8,10 RPE was first described by
Pinault in 1853 after the removal of pleural effu-
sion.5,6 Nevertheless it was described more than 155
years ago, the precise incidence and the exact pato-
physiology of RPE remains unknown. Ischemia
reperfusion injury, leukocytes sequestration and
their injure in the microvessels might be some of
the complex contributing factors of RPE.5,6,11 This
theories were supported by the elevated ESR, CRP,
D-dimer levels, and also by the leukocytes detected
at pleural effusion in our patient. We could not find
any human study about such laboratory alterations
due to RPE in literature. 

Nine reports of RPE associated with the re-
moval of pleural effusion (RPEPE) were reported
after the first report.5,6,11,12 RPE has also been re-
ported after lung reexpansion in pneumothorax,
single lung ventilation, relief of bronchial obstruc-
tion and thoracoscopic resection of a mediastinal
tumor.5-7,11-13 As seen in our patient, there were no
reported cases of RPE in patient treated with tun-
neled pleural catheters for pleural effusion.11-13

RPE has a wide range of clinical presentations.
The symptoms start mostly within several hours
after reexpansion.5,6 Chest discomfort and persist-
ent cough continuing more than 20 min are lead-
ing symptoms. The others are dyspnea, tachypnea,
respiratory failure and hemodynamic instability.
Chest radiograph’s or thorax CT’s typical findings
of RPE are new focal ground-glass opacities in vas-
cular distribution, with no another clinical expla-
nation3,5,6,11 while cardiogenic UPE findings, can
be also interstitial, alveolar, right or left sided.1-4,8

The acute appearance after removal of pleural ef-
fusion and rapid clearing of the consolidation over
several days without administration of antibiotics,
absence of a history of fever or hemoptysis and no
evidence of cardiac failure and volume overload,
suggested the diagnosis of RPE in our patient.

The treatment of RPE is usually supportive;
including oxygen, diuresis, steroids, inotropic
agents and continuous positive airway pressure6

however a rapid response to diuretics is typical for
cardiogenic UPE.1,2,8 The clinic course of RPE can
be asymptomatic despite findings at chest radiog-
raphy so treatment in such patients is unneces-
sary.5,6 Our patient’s leading symptom was
coughing. Oxygen and diuretics therapy decreased
her symptoms.

Reported death rate ranged from 0% to 20%
and preexisting disease was thought to be effective
over mortality of RPE.5,11 Our patient showed a 
benign clinical course despite her comorbidities
(coronary heart disease, moderate mitral regurgi-
tation, type 2 diabetes mellitus, anemia). In the
view of the reported RPE cases due to pneumoth-
orax evacuation,5-8,11 we thought that the clinical
presentation of RPEPE looked more benign. There
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FIGURE 2: Thorax CT with left sided pulmonary edema.

FI GU RE 3: Chest ra di og raphy with re ex pan ded left lung and dec re a sed pul-
mo nary ede ma.



are no prospective studies examined the effect of
preexisting diseases over RPEPE.

Althout some clinical features of RPE are de-
fined, there are no definitive guidelines for pre-
vention of RPE.6,11,12 It is thought that RPE is
more likely to occur in a lung that has been col-
lapsed for more than 3 days. The clinic and radi-
ographic RPE seen after large volume thoracentesis
was founded to be rare and independent of re-
moved fluid volume but it is also recommended
that if pleural pressure is not monitored no more

than 1 lt of fluid should be removed. The persist-
ent cough might be a sign of intrapleural pressure
reduction.5,13

In conclusion, RPE is an unusual, potentially
significant cardiopulmonary complication occur-
ring after reexpansion of the lung. RPE can be
misdiagnosed with other causes of unilateral infil-
tration. Clinicians should remember the possibility
of RPE before evacuation of pleural fluid and for
early detection of RPE, should take chest radi-
ograph routinely early after thoracentesis.
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