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1. Introduction

Pulmonary alveolar proteinosis (PAP) is a rare disease with an
estimated annual incidence of 0.36 and prevalence of 3.70 cases
per million population.1 The disease is sub-grouped into three
types: congenital, idiopathic, and secondary. It is characterized by
excess accumulation of diastase-resistant, periodic acid-Schiff
(PAS)-positive granular lipoproteinaceous materials in the alveoli
and terminal bronchioli due to the impairment of surfactant
clearance by alveolar macrophages.2,3 Aspergillosis is a common
fungal infection of the paranasal sinuses in immunocompromised
hosts, such as those with diabetes and patients with leukemia.4

About 10% of the patients with invasive rhinal aspergillosis have
central nervous system (CNS) involvement.5 The mortality rate of
rhinocerebral aspergillosis approaches 90%, even with vigorous
surgery and antifungal chemotherapy.6

Secondary PAP accounts for less than 10% of the cases. Although
it has been known to be associated with opportunistic infections,
the development of PAP secondary to rhinocerebral aspergillosis in
an immunocompetent patient has never been reported. Our case
demonstrates the possible reversibility of secondary PAP after the
resolution of the underlying causative infection and highlights the
importance of early recognition in the treatment of rhinocerebral
aspergillosis.

2. Case report

A 71-year-old woman presented to our hospital due to
progressive exertional dyspnea and dry cough. She had also
suffered from intermittent pulsatile headache, gustatory change,
and postprandial vomiting for 2 months and had been treated for
bacterial sinusitis with tension headache at local hospitals. There
had been a 12-kg body weight loss within the past 10 months. The
patient was a non-smoker and had no co-morbidities.

On admission, the patient was conscious. Her temperature was
37 8C, pulse rate 66 beats per minute, respiratory rate 20 breaths
per minute, blood pressure 102/72 mmHg, and oxygen saturation
76–86% on room air. There was a left periorbital swelling, redness,
ptosis, and pupil dilatation. Left third, fourth and sixth cranial
nerve palsies were suspected. Chest examination disclosed fine
crackles in the late inspiratory phase. Other physical and
neurological examinations were unremarkable. Hemogram and
blood biochemistry studies were within the normal range, except
for an elevated lactate dehydrogenase level (LDH; 707 U/l, normal
range 230–460 U/l). Serum tumor marker studies revealed
elevated carcinoembryonic antigen (CEA; 18.6 ng/ml, normal
<5.0 ng/ml) and carbohydrate antigen 19-9 (49.2, normal <37 U/
ml). Blood gas analysis showed hypoxemia on room air (PaO2 49.7
mmHg and PaCO2 35.5 mmHg). Autoimmune serology studies,
sputum cytology and cultures were negative.

A standing chest radiography (CXR) showed bilateral diffuse
interstitial infiltration and alveolar opacities (Fig. 1A). High-
resolution computed tomography (HRCT) of the chest revealed
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S U M M A R Y

Pulmonary alveolar proteinosis can be secondary to inhaled dust exposure, malignancy, and chronic

pulmonary infections. However, pulmonary alveolar proteinosis secondary to extrapulmonary

aspergillosis has never been reported. We report herein a case of pulmonary alveolar proteinosis

secondary to invasive rhinocerebral aspergillosis. Neither immune modulators nor whole lung lavage

was applied during the treatment course. The severe respiratory distress subsided, hypoxia resolved, and

radiological infiltrates improved following the successful treatment of invasive rhinocerebral

aspergillosis alone.
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bilateral interlobular septal thickening on a background of ground-
glass opacity in a crazy-paving pattern (Fig. 2A). A pulmonary
function test disclosed a mild restrictive ventilatory defect with
severe impairment of carbon monoxide diffusing capacity (DLCO).
Brain magnetic resonance imaging (MRI) showed a 2.4 � 1.5 cm
infiltrative mass at the left orbital apex, with left cavernous and left
sphenoid sinus involvement. The tumor had a heterogeneous
contrast enhancement and was with intermediate signal on both
T1WI and T2WI images. Pulmonary alveolar proteinosis or
bronchioloalveolar carcinoma was the initial differential diagnosis
of the pulmonary lesions, and a sinonasal cancer, metastatic
cancer, neurogenic tumor, or infectious process was the first
impression according to the brain imaging findings. A video-
assisted thoracoscopic lung biopsy and transethmoid sphenoid
sinus biopsy were arranged. Histopathology studies from the
pulmonary alveoli of two different lobes (right middle and right
lower lung) showed diffuse filling with PAS-positive granular
eosinophilic materials, indicating pulmonary alveolar proteinosis
(Fig. 3A). In addition, there was no evidence of pulmonary
infection, such as viral inclusion bodies, bacterial, fungal or
mycobacterial infections, found on pathological studies or
microbiological cultures. Results of sinus biopsy showed aggrega-

tion of septated, sharp-angled branching hyphae, and rhinocer-
ebral aspergillosis was confirmed by microbiological culture
(Fig. 3B).

Systemic antifungal therapy with liposomal amphotericin B (3–
5 mg/kg/day, adjusted according to renal function status) and oral
voriconazole (200 mg every 12 h) was administered after the tissue
diagnosis. Monthly transethmoid surgery for sphenoidectomy,
necrotic tissue debridement, and optic decompression was per-
formed in the following 2 months. Transnasal endoscopy-assisted
pus suction was done at two-week intervals. A brain MRI was carried
out every 4 weeks. Although the lesion initially progressed with
enlargement of size, occlusion of the left cavernous internal carotid
artery, and small parietal infarcts, the patient’s headache, vomiting,
and left eye ptosis subsided; ophthalmoplegia and orbital apex
syndrome improved; the gustatory abnormality recovered after 4
months. A brain MRI performed at the end of 5 months revealed a
decreased lesion size. The antifungal combination therapy was
administered for 5 months, followed by maintenance oral vorico-
nazole therapy (200 mg every 12 h).

Taking into consideration the severity of the invasive rhinocer-
ebral aspergillosis, no whole-lung lavage was performed through-
out the treatment course, despite the initial poor oxygenation

Fig. 1. The initial chest X-ray showed bilateral diffuse interstitial infiltration and alveolar opacities (A), which resolved after the successful treatment of rhinocerebral

aspergillosis (B).

Fig. 2. The initial high-resolution computed tomography of the chest showed bilateral interlobular septal thickening on a background of ground-glass opacity in a crazy-

paving pattern (A), which improved significantly after a 5-month antifungal therapy (B).
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