suggests that neutrophilic airway inflammation may be one such
factor although this relationship may be a consequence of
coughing rather than causal.
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Pleuroparenchymal fibroelastosis as a manifestation of

chronic lung rejection?

To the Editor:

Idiopathic pleuroparenchymal fibroelastosis is a peculiar
pulmonary fibrosis proposed by FRANKEL et al. [1] in 2003
and is almost the same concept as idiopathic pulmonary upper
lobe fibrosis proposed by AmiTANtIet al. [2]. There are no known
causes for fibrosis in idiopathic pleuroparenchymal fibroelas-
tosis. Sometimes, pleuroparenchymal fibroelastosis (PPFE) has
underlying diseases or conditions, such as collagen vascular
diseases, anti-cancer chemotherapy, irradiation, asbestos expo-
sure and bone-marrow transplantation [3]. Herein, we report
the case of a female who received living-donor lung
transplantation and died of pulmonary fibrosis, which was
pathologically compatible with PPFE in addition to constrictive
bronchiolitis, which is a manifestation of chronic lung allograft
dysfunction (CLAD) [4].

A 30-yr-old female suffering from idiopathic pulmonary arterial
hypertension underwent living-donor lung transplantation
surgery and received a right lower lobe from her younger sister
and a left lower lobe from her mother in December 2003.
20 months after the lung transplantation she had dyspnoea and
a chest radiograph disclosed bilateral ground-glass shadows.
1 month later, right open lung biopsy was performed and a
diagnosis of interstitial pneumonia was obtained. Pulse therapy
with methylprednisolone slightly improved her condition
and prednisolone was administered after the pulse therapy.
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However, bilateral interstitial opacities gradually deteriorated
(fig. 1) with increased dyspnoea. 49 months after the lung
transplantation, her daily life had worsened to almost whole-
day bed rest. 18 days prior to her death she noticed fever and
general fatigue and was admitted to our hospital (Dept of
Respiratory Medicine, Fukuoka University Hospital, Fukuoka,
Japan). Pulse therapy using methylprednisolone and antimicro-
bial and antifungal drugs were administered, without effect. She
died 52 months after the lung transplantation. Histological
specimens (figs 1a and b) were obtained at autopsy and chest
computed tomography (fig. 1c) was obtained 51 months after
lung transplantation (1 month before her death). The autopsy
revealed a fibrously thickened visceral pleura and marked
deposition of elastin just beneath the thickened pleura in both
lungs. Alveoli filled with collagen (intra-alveolar fibrosis) were
found around the border between the subpleural elastosis and
the less involved lung parenchyma. There were foci of
constrictive bronchiolitis surrounded by intra-alveolar fibrosis
in the lung parenchyma, away from the pleural/subpleural
fibrosis and elastosis. The pleural fibrosis, subpleural elastosis
and intra-alveolar fibrosis observed in the present case were
identical to the pathological features of PPFE described by
FRANKEL et al. [1] and were considered as pulmonary fibrosis
secondary to lung transplantation.

In 2003, KONEN et al. [5] reported fibrosis of the upper lobes in
seven lung transplant recipients. In 2005, PAKHALE et al. [6] also
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reported the same concept of the disease in 13 lung transplant
recipients. The authors presented imaging characteristics of the
fibrosis that started in the upper lobe and expanded to other
lobes. Some patients were autopsied, but they did not exhibit
any specific histological features for the fibrosis, although
some patients had co-existent constrictive bronchiolitis. The
authors also suggested the clinical co-existence of bronchiolits
obliterans syndrome (BOS) and upper lobe fibrosis in the
analysis of the results of respiratory function tests. They
concluded that the fibrosis was a novel presentation of chronic
allograft dysfunction in lung transplant recipients.

Using autopsy materials, we examined the histological features
of the fibrosis in a lung transplant recipient and found that the
histology of the fibrosis was identical to that of PPFE. We also
identified constrictive bronchiolitis surrounded by peribronch-
iolar intra-alveolar fibrosis. Intra-alveolar fibrosis and subpleural
elastosis are fundamental features of PPFE [7]. These findings
raise the possibility that a close relationship exists between
upper lobe fibrosis and constrictive bronchiolitis and that the
organising process involving the peripheral airway and alveoli
without resolution could be the initial step for the disorder, with
peripheral airway-dominant lesions resulting in BOS and
alveolus-dominant lesions resulting in pulmonary fibrosis.

According to the revised consensus classification of lung
allograft rejection by the International Society for Heart and
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FIGURE 1. a) Low-magnification view of the left lung showing fibrously
thickened visceral pleura and marked deposition of elastin just beneath the
thickened pleura. Obliterative bronchiolitis and surrounding alveolar fibrosis
were noted in the right lower quadrant (Elastica van Gieson stain). Scale
bar=2.0 mm. b) High-magnification view of another specimen of the left lung
showing obliterative bronchiolitis and surrounding intra-alveolar fibrosis
(Elastica van Gieson stain). Scale bar=1.0 mm. c) Chest computed
tomography at 51 months after lung transplantation. Bilateral reticular and
irregularly nodular opacities with multiple bullae were associated with pleural
thickening at bilateral upper lung fields.

Lung Transplantation (ISHLT) [8], upper lobe fibrosis, as
described by KONEN et al. [5] and PAKHALE et al. [6], is a late-
onset complication after lung transplantation that is considered
an unhelpful observation because of the lack of specificity and
the difficulty in the interpretation of transbronchial biopsy
specimens. However, in 2011, SATO ef al. [9] proposed the
concept of restrictive allograft dysfunction (RAS) as a form of
CLAD. CLAD was defined as an irreversible decline in forced
expiratory volume in 1 s (FEV1) to <80% of the baseline, and
RAS was defined as CLAD with an irreversible decline in total
lung capacity (TLC) to <90% of the baseline. As FEV1 and TLC
in our patient fell to 30% and 44 %, respectively, of the best levels
after lung transplantation (baselines) (fig. 2), her ventilatory
impairment met the criteria of RAS.

Because RAS was defined functionally, its histological character-
istics have not been well established. SATO et al. [9] characterised
RAS as various stages of diffuse alveolar damage and extensive
fibrosis in the alveolar interstitium with or without constrictive
bronchiolitis lesions. In this report, we presented PPFE as a
possible pathological phenotype of RAS. Our case might share
pathological characteristics with upper lobe fibrosis, which were
described by KONEN et al. [5] and PAKHALE et al. [6].

The close relationship between constrictive bronchiolitis and
intra-alveolar fibrosis in the present case suggests that PPFE
and constrictive bronchiolitis share a common pathway to
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CLAD. PPFE may be a possible pathological phenotype of RAS
and a manifestation of CLAD, as is constrictive bronchiolitis.

We showed that lung transplantation is another underlying
condition that could induce secondary PPFE. Further studies are
needed to elucidate the pathophysiology of transplantation-
associated PPFE, which is sometimes a lung manifestation of the
chronic graft-versus-host disease observed in bone-marrow
transplantation, but is sometimes pathology of CLAD in lung
transplantation.
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