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Pulmonary Alveolar Proteinosis Presenting as
Pneumothorax — A Case Report

Char-Wen Chen, Han-Yu Chang, Tzuen-Ren Hsiue

Pulmonary alveolar proteinosis (PAP) is a rare disease in which lipoproteinaceous material
accumulates within alveoli. Variable clinical presentations, from asymptomatic to dyspnea, have
been reported. Herein, we present the case of a patient who was about 10 weeks pregnant and
suffered from spontaneous pneumothorax without any trauma history. Video-assisted thoraco-
scopic surgery was performed and pulmonary alveolar proteinosis was diagnosed. Pulmonary
alveolar proteinosis complicated with spontaneous pneumothorax is very rare and should be
considered in patients with diffuse lung disease complicated with pneumothorax. (Thorac Med
2007; 22: 327-331)
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Introduction

Pulmonary alveolar proteinosis (PAP) is a
rare disease in which periodic acid-Schiff stain
positive lipoproteinaceous material accumulates
within alveoli. It was first described in 1958 [1].
There are 3 distinct forms: congenital, secondary
and acquired. More than 90% of cases are ac-
quired, and auto-antibodies targeting granulocyte-
macrophage colony-stimulating factor (GM-CSF)
play an important role [2]. Congenital PAP was
believed to be related to the mutation of the sur-
factant B, C and GM-CSF receptors [3]. Secon-
dary PAP develops due to the decreasing numbers
of macrophages or impaired function secondary
to hematological malignancy, infection, or drug
or inhalation-related factors. Variable clinical

presentations and courses have been reported.
The most common presentations in symptomatic
patients are progressive dyspnea and cough, and
less common presentations include fever, chest
pain, and hemoptysis [3-5]. However, pulmonary
alveolar proteinosis complicated with sponta-
neous pneumothorax is very rare: only 1 case re-
port was found [6].

Case Report

A 20-year-old female patient suffered from
intermittent chest discomfort and dyspnea for
about 1 month before admission. She was about
10 weeks pregnant, and no other systemic disease
had been noted before. She presented to another
hospital with the complaint of a sudden onset of
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severe chest pain followed by dyspnea for 1 day.
The chest radiography showed right-side pneu-
mothorax with a bilateral mixed alveolar and

interstitial pattern (Figure 1). Chest tube insertion
was performed and removed after resolution of
the pneumothorax. She denied fever, cough or
any trauma history. She was referred to our hos-
pital due to the bilateral lung infiltration with poor
response to antibiotic therapy. On physical exami-
nation, she was not febrile. Her breathing sounds
were decreased in the bilateral lung fields with
mild inspiratory crackles. Both the initial com-
plete blood count and chemistry were normal.
After artificially terminating the pregnancy, she
received a chest computed tomography (CT)
examination, and a “crazy paving” pattern was
found (Figure 2). Open lung biopsy specimens,
obtained by video-assisted thoracoscopy, showed
pulmonary alveolar proteinosis (Figures 3A and
3B). There was no clinical evidence of hemato-
logical malignancy and no occupational exposure.
She denied smoking and using any drug.

Secondary PAP was surveyed, but the results
were all negative. The pulmonary function test
showed a mild restrictive ventilatory defect with
moderate impairment of diffusion capacity. The
patient’s total lung capacity was 71% predicted,
and diffusing capacity for carbon monoxide
(DLCO) was 49% predicted. Arterial blood gas
in room air was normal. After consulting with
the patient, she was followed up at the outpatient
department because she did not meet the criteria
for whole lung lavage.

Discussion

Many diseases present with bilateral lung
infiltration complicated with pneumothorax, such
as lymphangioleiomyomatosis, histiocytosis X
and pneumocystis jirovecii pneumonia in HIV
patients [7-8]. But the same presentation in pul-
monary alveolar proteinosis is very rare. Chronic
obstructive pulmonary disease and P. jirovecii

Fig. 1.  Chest roentgenogram showing right-side pneumothorax with
bilateral mixed alveolar and interstitial patterns.

Fig. 2.  CT of the chest demonstrating ground-glass opacification of
the lung parenchyma with thickening interlobular septa: the distribution
of infiltrates was patchy in geography, especially in the left upper
lung field, which produced a “crazy paving” pattern.
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pneumonia related to infection with HIV are the
most common conditions associated with secon-
dary spontaneous pneumothorax [7]. Patients
with a forced expiratory volume in 1 second
(FEV1) of less than 1 liter, or a forced vital capa-
city (FVC) of less than 40% are at greatest risk.
Pneumothorax develops in 2-6% of HIV-infected
patients and is associated with P. jirovecii pneu-
monia in 80% of those cases. This is associated
with a high mortality rate [7].

The diagnosis of PAP can be difficult to make
due to the nonspecific symptoms and physical
signs. Dyspnea and cough are the most common
presenting symptoms. Some patients do not pre-
sent until they develop a supervening infection.
A low-grade fever may also occur as a conse-
quence of pulmonary alveolar proteinosis without
secondary infection [9]. Complications of PAP
primarily are related to infections and relapse.
All PAP patients have an increased risk of deve-
loping unusual forms of pneumonia [10]. Several
rare associations with PAP have been reported to
exist, including interstitial fibrosis, bronchiectasis
with amyloidosis, bronchogenic carcinoma, Fan-
coni anemia, psoriasis, and lymphocytic intersti-
tial pneumonia [11-13].

Actual lung tissue, obtained via transbron-
chial biopsy or open lung biopsy remains the gold
standard for diagnosis [3]. High resolution
computed tomography (HRCT) is superior to
both conventional CT and chest radiography in
demonstrating the morphologic characteristics of
PAP. “Crazy paving” is the characteristic PAP
finding on HRCT, and consists of patchy, ground-
glass opacity associated with interlobular septal
thickening [14]. However, other conditions, such
as lipoid pneumonia and bronchio-alveolar
carcinoma, can mimic the CT features. Whole
lung lavage is still the standard treatment. Spon-
taneous improvement or remission of PAP was
noted in some patients. Observation was sugges-
ted if the patient‘s shunt fraction was less than
10-12% and PaO2 > 60 mmHg at room air, and
there was no limitation of the patient’s daily
activity [15].

The published literature regarding PAP
presenting with pneumothorax is limited: only 1
case report was found. We have reported herein
the case of a pregnant woman whose initial pre-
sentation was pneumothorax, but whether this

Fig. 3B.  High power view showing eosinophilic material present
within the alveolar spaces that stained strongly positive with periodic
acid-Schiff after diastase digestion.

Fig. 3A.  Lung histopathology section obtained from open lung biopsy.
High power view of H&E-stained section showing eosinophilic
material that completely fills the alveolar spaces.
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complication of PAP was associated with pre-
gnancy is still unclear. Although it is rare, clini-
cians should always keep in mind that in a patient
with bilateral lung infiltration complicated with
spontaneous pneumothorax, pulmonary alveolar
proteinosis should be considered.
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