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a b s t r a c t

Idiopathic pleuroparenchymal fibroelastosis (PPFE) is a rare subset of idiopathic interstitial pneumonias
(IIPs). Here we present two patients with PPFE in which the histology was confirmed with transbronchial
lung biopsy (TBLB). The 25-year-old and 64-year-old men were both slender with a long history of
pulmonary upper lobe fibrosis and a marked restrictive impairment. Although the imaging findings
supported the diagnosis of PPFE, surgical lung biopsy (SLB) seemed to be needed to identify fibroelastosis
for the definite diagnosis. However, we selected TBLB instead of SLB because of their general condition
and the risk such as prolonged pneumothorax after TBLB. TBLB specimens in both patients showed
aggregates of elastic fibers in the submucosa that were essential clues for the histological diagnosis of
PPFE. TBLB may be an alternative tool for the histological diagnosis of PPFE, although a multidisciplinary
discussion is necessary for the final diagnosis of PPFE as a clinicopathological entity.
© 2016 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND

license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
1. Introduction

Pleuroparenchymal fibroelastosis (PPFE) has been identified as a
distinct clinicopathological entity in recent years [1,2]. This clinical
feature is characterized by pulmonary fibrosis involving predomi-
nantly the upper lung fields. The diagnosis of PPFE is based mainly
on surgical lung biopsy (SLB) results, but the vast majority of pa-
tients have markedly impaired lung function, which makes it
impossible to perform SLB.We report on two patients with PPFE for
whom transbronchial lung biopsy (TBLB) demonstrated fibroelas-
tosis, a crucial histological finding for the diagnosis of PPFE.
2. Case report

2.1. Case 1

A 25-year-old man was referred to our hospital with a 10-year
history of bilateral upper lung fibrosis. He had had asthma since
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the age of 2 years. He never smoked and had no occupational or
environmental exposure. At the age of 19 years, he underwent a
fiber-optic bronchoscopy examination at another hospital. How-
ever, at that time, TBLB specimens stained with hematoxylin and
eosin (HE) did not allow any specific diagnosis. Since then, he has
visited the hospital once a year for a medical check-up. Although he
was asymptomatic, the lung fibrosis progressed gradually. He was
then referred to our hospital.

On physical examination, he was slender with a body mass in-
dex (BMI) of 15.1 kg/m2 and had no clubbed fingers. Respiratory
sounds were normal. A chest radiograph at the age of 15 years
showed upper lung-dominant fibrotic opacities with elevated hilar
opacities. Ten years later, upper lung fibrosis had worsened with
markedly increased hilar opacities (Fig. 1a). A chest computed to-
mography (CT) taken at our hospital showed a flattened chest cage
and subpleural consolidations with traction bronchiectasis located
in the bilateral upper lung fields (Fig. 1b). By contrast, the lower
lung fields were almost normal. Spirometry showed markedly
restrictive impairment: forced vital capacity (FVC) was 1820 mL
(43.5% pred.). Serum Krebs von den Lungen-6 (KL-6) concentration
was near the upper limit of the normal range (470 U/mL), and
Surfactant protein-D (SP-D) concentration was markedly increased
(531 ng/mL).
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Fig. 1. a. Chest radiograph of case 1. b. Upper lung fields of chest CT in case 1. c. TBLB specimen stained with hematoxylin and eosin (HE) in case 1, Scale bar ¼ 500m. d. TBLB
specimen stained with Elastica van Gieson (EVG) in case 1, Scale bar ¼ 500m.
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The slender constitution with flattened chest cage [3] and the
long history of upper lung lesions with restrictive impairment
raised the possibility that the disease was PPFE. We obtained the
previous biopsy specimens stained with HE and the paraffin blocks,
Fig. 2. a. Chest radiograph of case 2. b. Upper lung fields of chest CT in case 2. c. TBLB specim
and additional histological specimens stained with Elastica van
Gieson (EVG) were prepared to identify elastofibrosis. The EVG
specimen revealed dense elastosis just beneath the subepithelial
reticular basement membrane of the peripheral airway (Fig. 1c, d).
en (HE) in case 2, Scale bar ¼ 1mm. d. TBLB specimen (EVG) in case 2, Scale bar ¼ 1mm.
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Another specimen showed that alveoli were filled with collagen in
association with septal elastosis. All of these histological findings
are consistent with those of PPFE.

2.2. Case 2

A 64-year-old manwas referred to our hospital with a diagnosis
of pulmonary upper lobe fibrosis. He had experienced repeated
pneumothorax since the age of 18 years. In his 30s, he noticed
cough and mild fever. He received antituberculous medical therapy
under the diagnosis of suspected pulmonary tuberculosis, but the
cough remained. A few years ago, he noticed exertional dyspnea.
Since then, cough and dyspnea have been gradually worsening and
he has experienced repeated episodes of fever. He had smoked 20
to 30 cigarettes a day for about 20 years and had quit smoking in his
late 30s. His mother had rheumatoid arthritis and systemic
sclerosis.

On admission, he was slender with a BMI of 17.9 kg/m2 and had
no clubbed fingers. Respiratory sounds were normal. A chest
radiograph showed upper lobe-dominant fibrotic opacities with
elevated hilar opacities (Fig. 2a). Chest CT showed subpleural con-
solidations with traction bronchiectasis and bilateral apical cysts
(Fig. 2b). However, the lower lung fields were almost free from
fibrotic lesions. FVC and total lung capacity (TLC) were decreased:
2220 mL (59.4% pred.) and 4970 mL (87.0% pred.), respectively.
However, residual volume (RV) was increased (2850 mL, 142.5%
pred.), which resulted in an increased RV/TLC ratio (154.6% pred.).

He underwent fiber-optic bronchoscopy examination. TBLB
specimens obtained from the left upper lobe showed fibrosis, but
there was no specific diagnosis. However, the histological specimen
stained with EVG revealed dense aggregates of elastic fibers that
were associated with intra-alveolar fibrosis (Fig. 2c, d). These his-
tological findings are consistent with those of PPFE.

3. Discussion

SLB is believed to be mandatory for the precise diagnosis of
PPFE. In clinical practice, however, attending doctors hesitate to
perform SLB in patients with suspected PPFE because of the pa-
tient's physiological or general condition and the risk of post-
operative complications such as prolonged air leak and
pneumothorax. TBLB is not recommended as a tool for histological
diagnosis of IIPs, including usual interstitial pneumonia (UIP) and
nonspecific interstitial pneumonia (NSIP), because TBLB specimens
are too tiny to observe histological changes in the entire area of
secondary lobules.

The essential histology of PPFE includes aggregates of elastic
fibers, especially in the subpleural areas, and intra-alveolar
collagenous fibrosis with septal elastosis with or without collage-
nous thickening of the visceral pleura [4,5]. The anatomical distri-
bution in the secondary lobules is not a crucial factor in the
histological diagnosis of PPFE compared with that in UIP and NSIP.
TBLB may reach the essential lesions of PPFE and will make the
clinical diagnosis of PPFE more reliable. Although PPFE is
predominantly found in a subpleural area, peribronchial distribu-
tion is also found [6]. For these reasons, TBLB may be a useful
alternative for obtaining a histological diagnosis when SLB cannot
be performed. In addition, re-evaluation of the previous TBLB
samples may be important as in the case 1 that had a long history of
pulmonary upper lobe fibrosis.

In recent years, transbronchial lung cryobiopsy (TBLC) has been
developed as an alternative to SLB, a diagnostic tool of histology [7].
PPFE may be a suitable candidate for TBLC as well as TBLB. Larger
samples may be obtained with TBLC than with TBLB. The utility of
CT-guided transthoracic core lung biopsy (TTB) for PPFE has been
also examined [8]. Fibroelastosis can be identified with less inva-
sive TBLB when peribronchial aggregates of elastic fibers are the
target of the biopsy. In that situation, larger samples may not
necessarily be required. The diagnostic accuracy of TTB for PPFE
might be similar to that of TBLB, but TBLB has the benefit of being
able to collect bronchial samples for further cytology, bacteriology,
and biochemistry analysis. However, multidisciplinary discussion is
necessary to improve the diagnostic accuracy for PPFE as a clini-
copathological entity.

In conclusion, TBLB may be a suitable alternative for SLB for
obtaining histological diagnosis in patients with suspected PPFE
when SLB is a probable risk for the patients' general condition.
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