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Granuloma formation of lymph node in pulmonary alveolar

proteinosis after therapeutic lung lavage
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We hereby describe a case of pulmonary alveolar proteinosis (PAP) with symmetrical
hilar lymphadenopathy that enlarged after lung lavage. Lymph node biopsy findings revealed
granulomatous inflammation with negative microbiological studies. Our report shows that, lymph
node enlargement, although it-is rare, may be found in PAP, especially in severe cases.
The pathogenesis of lymphadenopathy in this patient could be explained by excretion of excess
surfactant via lymphatic system and immune restoration after treatment. To our knowledge,
this is the first ever documented pathological case that shows granuloma formation after

therapeutic lavage in PAP.
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Pulmonary alveolar proteinosis (PAP) is a rare
parenchymal lung disease characterized by intra-
alveolar accumulation of surfactant-like phospholipids
and proteinaceous substance. Lung inflammation and
fibrosis are rare and minimal. The patients usually
present with progressive dyspnea on exertion of
gradual onset and hypoxemia. Lymph node
involvement has been reported in only few cases

without pathologic finding shown.”

Case Report

In February 2002, a 22-year-old woman
presented at King Chulalongkorn Memorial Hospital
with exertional dyspnea for one year. She had no past
medical illness and did not smoke. One year before
the admission, she had dry cough and breathless

during vigorous housework. Two months before the
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admission her dyspnea deteriorated. On examination,
the patient was tachypneic with respiration of 30, pulse
rate 108/min, temperature 36.8 °C and blood pressure
120/70 mmHg. Chest auscultation revealed mild fine
crepitation on both lungs. She had no cyanosis and no
digital clubbing. Chest radiograph showed diffuse
alveolar inflitrates. Interestingly, bilateral hilar lymph
node enlargement was observed. Microbiological
sputum analyses showed negative results on staining
and culture. Spirometry results were as follows: FEV1
0.82 L (24.7 % predicted); FCV 0.82 L (21.0 %
predicted); TLC could not be performed due to
unfavorable status of the patient. ABG measurements
(room air) were: pH 7.35; PaCO2 35 mmHg; PaO2 52
mmHg ; and oxygen saturation 89 %. High resolution
CT scans of the thorax showed “crazy paving” pattern,

characteristic of PAP (Figure 1A). Mediastinal lymph

Figure 1. High-resolution CT.scan.of the thorax-in.this.patient.

A. Before whole lung lavage. Diffuse ground glass appearance superimposed with

fine reticular opacity producing “crazy paving” pattern with hilar

lymphadenopathy was observed.

B. Two weeks after bilateral whole lung lavage. Marked clearing of parenchymal

infiltrates but increased size of hilar lymph nodes was noted.
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node enlargement was confirmed by CT scans.
Bronchoalveolar lavage and transbronchial biopsy were
performed and the pathological findings showed
eosinophilic granular material with PAS-positive and
diastase resistantfilling in the alveoli that was consistent
with alveolar proteinosis.

The patient underwent whole lung lavage twice
separately without any complication. Two weeks after
discharge, her dyspnea improved markedly and her
exercise capacity nearly returned to normal. However,
low-grade fever persisted. Chest radiographs and high
resolution CT scan showed resolution of infiltrates in
both lungs. However, both hilar nodes were more
predominant (Figure 1B). As hematological malignancy
associated with PAP was considered, the patient was
preceded to mediastinoscopy and lymph nodes
sampling. The pathological findings revealed
caseating granulomas with negative acid fast staining
(Figure 2). All microbiological cultures including
mycobacterial culture were negative. PCR for M.
Tuberculosis was negative skin testing for tuberculosis
revealed negative result. Without receiving any
treatment, she returned to normal spirometry two
months later, and no lymph node enlargement was

then detected.

Discussion

We observed mediastinal lymph node
enlargement and PAP in this patient. Although it is a
rare presentation, the correlation could be explained
by several mechanisms. In healthy adults, most of
alveolar surfactant is taken into alveolar type Il cells
and reutilized to maintain surfactant storage. “? Ten
to fifteen percent of alveolar surfactant is phagocytosed

into alveolar macrophages and degraded; although the
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amount is small, it is crucial into the loss of alveolar
compartment. Macrophages can either migrate to ciliary
airways for mucociliary clearance or enter the lymphatic
circulation. “ The movement to the ciliated region,
which is usually enhanced by differences in surface
tension between the lower surface tension surfactant
to the higher surface tension bronchial fluid, could be
lessened by abnormal accumulation of surfactants in
the alveoli and terminal bronchioles in PAP. ©?
Therefore, macrophages tend to enter to the lymphatics
in this situation. Due to its abnormally large size,
overfed macrophages migrate slowly leading to
stagnation of macrophages in the pulmonary lymphatic
system. ® Furthermore, in overloading state of
macrophage, nonphagocytosed surfactants can be
transported to lymphatic vessels and leads to
lymphadenopathy.® Interestingly, lymph node
enlargement in PAP seems to be found in only severe
cases. All three cases in the literature (including our
case) have severe diseases."”

After whole lung lavage, hilar lymph nodes
enlarged and pathological findings demonstrated
granulomatous inflammation. How do granulomas form
in this case ? Macrophages and key cytokines in
granuloma formation including IFNY, TNFO( and GM-
CSF ©" are suppressed during active PAP disease. ®
Additionally, an increase in total T-lymphocyte, CD4/
CD8 ratio, and T-cell activation have been observed
from PAP patients. © After a lung lavage, pulmonary
immune response and macrophage function
recovered. "” Preformed activated T-cells may have
released several cytokines that recruited macrophages
and they played certain roles in granuloma formation

in this case.
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