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Abstract

Pulmonary alveolar lipoproteinosis, described for the first time in 1958 by Rosen SH, Castleman B and Liebow AA, is a rare pathological
condition characterized by alveolar accumulation of lipoproteinaceous material. It is the result of macrophages impairment to rid the
alveolar spaces of spent surfactant. This condition involves a restrictive function of pulmonary tissue, reflected in gas exchange impairment
and respiratory symptoms of variable severity. Until now, about 410 cases have been reported in the literature. From these cases, 90%
were represented by primary type of pulmonary alveolar lipoproteinosis. We present the case of 37-year-old male patient admitted in the
Department of Internal Medicine, Emergency County Hospital, Constanta, Romania, with progressive exertional dyspnea, dry cough and
perioral cyanosis. The clinical symptoms started three months before hospital admission. Based on clinical findings and imaging features,
the primary pulmonary alveolar proteinosis diagnosis has been suspected. Uncharacteristic serous aspect of fluid resulting from
bronchoalveolar lavage required open lung biopsy. Pathologic examination of pulmonary slice revealed features consistent with the
diagnosis of pulmonary alveolar lipoproteinosis associated with emphysematous foci. The peculiarity of this case lies in the association of
two pathological conditions, each of them requiring different pathways.
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 Introduction
Pulmonary alveolar lipoproteinosis, described for
the first time in 1958 by Rosen SH, Castleman B and
Liebow AA, is a rare pathological condition characterized
by alveolar accumulation of lipoproteinaceous material.
It is the results of macrophages impairment to rid the
alveolar spaces of spent surfactant [1, 2].
This clinico-pathological syndrome recognizes many
causes. The most frequent cause is the development of
autoantibodies that neutralize GM-CSF (granulocytemacrophage colony-stimulating factor) and in this way
the macrophages functions are impaired [3, 4]. This
pathway induces primary pulmonary alveolar proteinosis.
The secondary type of alveolar proteinosis determined
by many pathological conditions: heavy dust exposure,
various enzyme defects reported in children, autoimmune
disorders comprised rheumatoid arthritis, diseases
characterized by immunosuppression like leukemia or
lymphoma, infection with mycobacteria, Nocardia and
anaerobes [5–7].
Until now, about 410 cases have been reported in
the literature. From these cases, 90% were represented
by primary type of pulmonary alveolar lipoproteinosis,
less than 10% were secondary form of disease and 2%
congenital form. Males are most frequently affected
than females, sex ratio M/F 2.65/1. The age of diagnosis
ranging from 30 to 50-year-old, with median age of
37±13.3 years. About 72% of patients diagnosed with
ISSN (print) 1220–0522

primary pulmonary alveolar lipoproteinosis showed
history of smoking [8].
Clinical features are non-specific. Most of the time,
patients with alveolar proteinosis present with progressive
dyspnea of gradual onset, accompanied by fatigue,
weight loss, cyanosis and dry cough. Patients with this
clinical syndrome have high risk to develop pulmonary
infections with opportunistic pathogens like Nocardia
sp. and Mycobacterium tuberculosis [9, 10].
Diagnostic methods include plain chest radiography,
high-resolution CT, and also BAL (bronchoalveolar
lavage). The open lung biopsy with histopathological
exam remains the “gold standard” for final diagnosis of
alveolar proteinosis [11, 12].
 Clinical and imaging findings
We present the case of 37-year-old male (E.G.)
patient admitted in the Department of Internal Medicine,
Emergency County Hospital, Constanţa, with progressive
exertional dyspnea, dry cough and perioral cyanosis.
Historical data show insidious onset of clinical symptoms
three months before hospital admission, except for
cyanosis, that occurred two days before admission.
At the same time, personal data show 17 years smoking
history, about twenty cigarettes daily. Physical exam
revealed characteristic signs of respiratory insufficiency:
cyanosis, dyspnea, circulation. Crackles have been found
on auscultation, too, especially at bases.
ISSN (on-line) 2066-8279
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On plain chest radiography test, bilateral symmetric
confluent alveolar infiltrates with extensive areas of
consolidation in perihilar zones were noted. CT scan
imaging showed, especially in central zones, bilateral
confluent areas of alveolar consolidation with air

Figure 1 – CT scan imaging showed “crazy paving”
appearance and interlobular septal thickening.

Arterial air gas analysis indicated 60% saturation
that supports the presence of restrictive pulmonary
damage. ELISA test showed the absence of HIV
infection. Fluid obtained by bronchoalveolar lavage
presented a serous uncharacteristic aspect.
Based on clinical findings and imaging features, the
primary pulmonary alveolar proteinosis diagnosis has
been suspected. To confirm this diagnosis, open lung
biopsy was performed. Patient’s evolution was
complicated by the infection with opportunistic germ,
Acinetobacter sp., identified in blood cultures.
 Materials and Methods
The macroscopic and histopathologic assessments
were performed in the Clinical Service of Pathology,
Emergency County Hospital, Constanţa, using standard
protocols procedures. The surgical sample was
macroscopically evaluated and after that, was fixed
in 10% formalin. After fixation, specimen was cut into
4–5 mm slice operated with ATP1 Tissue Processor and

Figure 3 – Alveolar spaces filled by an acellular,
intense eosinophilic, finely granular fluid (HE stain,

bronchograms, and the ground-glass opacifications
with interlobular septal thickening – “crazy paving”
appearance (Figure 1). The presence of emphysema
bubbles with unsystematic disposition was noted, too
(Figure 2).

Figure 2 – CT scan imaging: emphysema bubbles with
unsystematic disposition.

paraffin embedded. The paraffin blocks were serially
sectioned at 5 µm, stained with Hematoxylin and Eosin,
van Gieson, and PAS.
 Results
Macroscopic assessment of the pulmonary tissue
slice, measuring 2.2×1.5×0.8 cm, showed thin,
transparent pleura on the external surface. On cut
surface, we noted a gray-yellowish color, a slight firm
consistency, and the presence of multiple small cystic
spaces of 0.1 cm in size. After compression, a small
amount of opalescent fluid was discharged.
Histopathological examination showed alveolar
spaces almost completely filled by an acellular, intense
eosinophilic, finely granular fluid (Figure 3). Inside
of this, fluid lamellar bodies and cholesterol crystal
clefts were identified (Figure 4). A small number of
extravasated erythrocytes was observed, too. Alveolar
spaces were lined by flattened epithelium.

Figure 4 – Lamellar bodies and cholesterol crystal
clefts inside eosinophilic fluid (HE stain, ob. ×20).
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In the main, microscopic assessment revealed wellpreserved alveolar architecture with some exceptions.
Thereby, many foamy macrophages inside the alveoli
located near pleura were noticed (Figure 5). Alveolar
walls were thin, interrupted in places, with
emphysematous foci formation (Figure 6). Minimal
fibrosis was identified in a small number of septa, too,
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especially near emphysematous areas. At the same time,
moderate lymphocytic infiltrate of pleura was observed
(Figure 7). Applying PAS stain, intra-alveolar fluid was
intensely positive (Figure 8).
Based on microscopic findings, the final diagnosis
of primary pulmonary alveolar lipoproteinosis associated
with emphysematous foci has been confirmed.

Figure 5 – Alveolar spaces containing foamy macrophages (van Gieson stain, ob. ×10).

Figure 6 – Interrupted alveolar walls (HE stain, ob.
×4).

Figure 7 – Lymphocytic infiltrate of pleura and minimal
fibrosis (van Gieson stain, ob. ×4).

Figure 8 – Intensely positive intra-alveolar fluid (PAS
stain, ob. ×20).

 Discussion
Pulmonary alveolar lipoproteinosis is a rare clinicopathological syndrome consisting in abnormal intraalveolar accumulation of surfactant-derived lipoproteinaceous material of unclear origin [1, 8, 13].
It results in restrictive function of pulmonary tissue,
reflected in gas exchange impairment and respiratory
symptoms of variable severity.
Clinical course of this disease is variable, ranging
from spontaneous resolution to death with pneumonia or
respiratory failure. The most effective treatment is
whole-lung lavage [2, 8, 14].
Current classification of pulmonary alveolar
proteinosis includes three types of disease: primary
form with unclear etiology, secondary associated with
various pathological conditions, and congenital alveolar
proteinosis that involve genetic disorders [2, 8]. Until
now, 410 cases have been reported in literature. Primary

pulmonary alveolar lipoproteinosis is the most common
form of the disease, consisting in 90% of total cases.
Several studies showed that this form is induced by the
development of autoantibodies that neutralize GM-CSF.
It results in the alveolar macrophages impairment to rid
the alveolar spaces of spent surfactant containing large
amount of lipids and proteins [1, 2, 15].
In our patient, uncharacteristic serous aspect of
fluid resulting from bronchoalveolar lavage, required
open lung biopsy. On the other hand, imaging features
represented by areas of alveolar consolidation
accompanied by aeric bronchogram, ground-glass
opacifications and interlobular septa thickening may
suggest diagnosis of pulmonary alveolar lipoproteinosis
but are still nonspecific.
Histopathological examination using usual and
special stains revealed pulmonary tissue changes
sustaining diagnosis of alveolar lipoproteinosis. Most of
these changes are consistent with the literature [1, 2, 5].
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The peculiarity in this case lies in the presence of
marked dilation of alveolar spaces accompanied by
alveolar walls interruption. Such microscopic changes
are consistent with pulmonary emphysema. The consulted
literature did not mention an association between
pulmonary alveolar lipoproteinosis and pulmonary
emphysema. In fact, pathogenesis of pulmonary
emphysema involved morphologically alveolar walls
destruction accompanied by septal fibrosis and
inflammatory infiltrate composed by an increased
number of neutrophils, macrophages, lymphocytes and
eosinophils [16]. In contrast, alveolar lipoproteinosis
involve mild fibrotic degeneration and the absence of
inflammatory cells.
Several studies showed that in pulmonary
emphysema, interruption of the alveolar walls resulting
from elastic fibers damage due to elastolytic enzymes
produced by inflammatory cells like neutrophils and
macrophages, in addition with MMP-3 (collagenase),
MMP-9 (gelatinase), and cathepsins. Besides genetic
disorders and inflammatory conditions, an important
role in emphysema development is attributed to oxidative
stress [16]. In our patient, presence of emphysematous
foci could be related with smoking history. Experimental
animal models showed that the lung exposure to
cigarettes smoke, gradually increases oxidative stress
and this might lead to emphysema development. At the
same time, prolonged exposure to cigarettes smoke of
the lung inhibits fibroblast proliferation that is essential
to promote alveolar walls repair [16].
Another aspect observed in our case on microscopic
exam was the presence of a large number of foamy
macrophages inside alveolar spaces located near pleura.
This is a characteristic feature of lipoid pneumonia,
an uncommon pathological condition resulting from
accumulation of exogenous or endogenous lipidic
material inside the alveolar spaces. Several experimental
studies showed that clinical course of alveolar lipoproteinosis may be complicated by lipoid pneumonia.
Otherwise, the consulted literature mentioned cases with
association between these two pathological conditions
[5, 17]. In our patient, presence of this feature may be
suggestive for a possible evolution of alveolar proteinosis
to lipoid pneumonia.
One of the pulmonary lesions we had to exclude on
microscopic exam was Pneumocystis carinii pneumonia.
In pulmonary infection with Pneumocystis carinii histopathological exam showed completely filled alveolar
spaces by an amorphous, pale-eosinophilic, foamy
material. Occasionally, this amorphous material is
accompanied by hyaline membranes. In addition, alveolar
septa are thickened by an inflammatory infiltrate
composed of lymphocytes and plasmocytes [5]. Unlike
alveolar lipoproteinosis, PAS stain application in
Pneumocystis carinii pneumonia revealed only the
pathogen inside the alveolar spaces without the presence
of the amorphous material.
Regarding Acinetobacter sp. infection, this was
probably caused by immunosuppression in the absence

of HIV infection. Consulted literature mentioned only
one case of alveolar lipoproteinosis that had a secondary
infection with Acinetobacter sp. [18]. Patients with
pulmonary alveolar lipoproteinosis present an increased
risk for infection with a wide range of opportunistic
pathogens. Otherwise, in cases diagnosed with alveolar
lipoproteinosis, more than 20% from deaths are the
results of secondary infection. Most frequently, these
infections are caused by Nocardia sp. and Mycobacterium
tuberculosis [8–10]. In our case, secondary pulmonary
infection required postponing of whole-lung lavage.
 Conclusions
This is a rare case of pulmonary alveolar proteinosis
associated with areas of pulmonary emphysema. The
final diagnosis was established performing the histopathological exam. It may be an example of association
of two pathological conditions, each of them requiring
different pathways.
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