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A 57-year-old man was referred to our department because of progressive shortness of breath and emaciation. He
had experienced pneumothorax three times in the past five years. The patient radiologically showed mild upper-
lobe predominant airspace consolidation and severe platythorax and was clinically diagnosed with idiopathic
pleuroparenchymal fibroelastosis (PPFE). Although the wedge-shaped shadows in the bilateral lung apexes did

not significantly progress, his platythorax gradually worsened during the clinical course. He ultimately died of
chronic respiratory failure 1.2 years after the diagnosis. This case demonstrates a rare variant of idiopathic PPFE
with progressive platythorax disproportionate to the extent of upper-lobe fibroelastosis.

1. Introduction

Pleuroparenchymal fibroelastosis (PPFE) is a chronic fibrosing
interstitial pneumonia with predominant fibroelastosis in the bilateral
upper lobe [1-5]. PPFE is categorized as either idiopathic or secondary
due to an underlying disease [6]. PPFE is radiologically characterized by
upper-lobe-predominant airspace consolidation and platythorax, but
both usually worsen as the disease progresses [1,7,8].

We herein report a patient with idiopathic PPFE who died of chronic
respiratory failure, probably due to severe and progressive platythorax
disproportionate to the extent of upper-lobe fibroelastosis.

2. Case report

A 57-year-old man presented to our department complaining of
progressive shortness of breath for the past 6 months. He was an ex-
smoker with a 30-pack-year for 15 years and had no abnormalities at
birth and throughout development. His weight gradually decreased from
50 kg (51 years old) to 34.5 kg (57 years old). There was no respiratory
or neuromuscular disease in his family history. He had experienced
pneumothorax three times over the past five years.

At the time of the initial visit, his body mass index (BMI) was 12.4
kg/m? (166 cm tall and 34.5 kg weighed). There were no abnormalities
in his vital signs and chest auscultation. Chest X-ray showed the upward
shift of hilar structures (Fig. 1A). Chest computed tomography (CT)
showed multiple subpleural wedge-shaped airspace consolidations at

the apex of both lungs, but the lesions were relatively mild and limited to
the upper lobes (Fig. 1B and C). No fibrous lesions were found in the
lower lobes (Fig. 1D and E). The thoracic cage was flattened with a flat
chest index of 0.50 (reference value in IPF: 0.649 + 0.006 [9]), which
was measured as the anteroposterior diameter of the thoracic cage/-
transverse diameter of the thoracic cage at the level of the 6th thoracic
vertebra (Fig. 1D). On chest X-ray and CT, the platythorax and elevation
of the hilar structures gradually worsened throughout the clinical course
of the disease (Fig. 2), while the wedge-shaped shadows in the bilateral
lung apexes did not progress significantly (Fig. 2).

The laboratory data showed Krebs von den Lungen-6 (KL-6) of 214
U/mL (normal value < 500 U/mL), surfactant protein-D of 80.4 ng/mL
(normal value < 110.0 ng/mL), rheumatoid factor of 7 IU/mL (normal
value < 15 U/mL), antinucler antibody of <x40, anti-aminoacyl-tRNA
synthetase antibody index of <5.0 index (normal value < 25.0 index),
aldosterone of 292 pg/mL (29.9 < normal value < 159 pg/mL), renin
activity of 1.1 ng/mL/h (0.3 < normal value < 2.9 ng/mL/h), adrenaline
of 9 pg/mL (normal value < 100 pg/mL), noradrenaline of 923 pg/mL
(100 < normal value < 450 pg/mL), dopamine of 26 pg/mL (normal
value < 20 pg/mL), thyroid stimulating hormone of 1.135 pIU/mL (0.5
< normal value < 4.8 pIU/mL), and free thyroxine of 1.52 ng/dL (0.83
< normal value < 1.77 png/dL). An arterial blood gas analysis showed a
pH of 7.350, PaO; of 91.0 Torr, PaCO; of 44.0 Torr, and HCO3 of 24.3
mmol/L in room air. The results of respiratory function testing were as
follows: forced vital capacity 1190 mL (30.8%), forced expiratory vol-
ume in 1 s 1190 mL (36.6%), FEV1/FVC 100%, functional residual
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capacity 3800 mL (116%), total lung capacity (TLC) 4560 mL (80.6%),
residual volume (RV) 3380 mL (182%), RV/TLC 74.1% (199%), and
diffusion capacity of the lung for carbon monoxide 7.58 mL/min/mmHg
(54.8%); these findings indicated marked restrictive ventilatory
dysfunction with an increased RV/TLC.

Since the patient showed mild muscle weakness in the extremities
and severe emaciation, we suspected amyotrophic lateral sclerosis or
myotonic dystrophy as a differential diagnosis and performed evoked
electromyography. However, no obvious neurogenic changes were
evident. Myositis was ruled out by the laboratory data and physical
examinations. We also considered endocrine disorders, including hy-
pothyroidism, primary aldosteronism, and pheochromocytoma as a
differential diagnosis of emaciation, but the laboratory data and radio-
logic examinations did not show any abnormal thyroid function or
obvious adrenal tumors. After ruling out possible diseases, we concluded
that the muscle weakness and emaciation were related to lung disease.

We clinically diagnosed the patient with idiopathic PPPE because of
the presence of emaciation, chronic respiratory symptoms, recurrent
pneumothorax, upper-lobe-predominant fibrotic lesions, platythorax,
and restrictive ventilatory dysfunction with an increased RV/TLC [9,
10]. We were unable to perform a surgical lung biopsy because of the
high risk of intractable pneumothorax. Since the patient had severe
restrictive ventilatory failure, the indication for lung transplantation
was discussed. However, the patient was not considered to be a candi-
date for a lung transplant because his lung lesions were relatively mild,
and lung transplantation would not improve his respiratory function.

Even though the lung lesions were mild and did not progress much
after the diagnosis, the flat chest index and BMI decreased over time
(Fig. 2D). Non-invasive mechanical ventilation was started a year after
the diagnosis because of the retraction of CO; in an arterial blood gas
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analysis (PaCOy 60.0 Torr) but was discontinued because of the inci-
dence of pneumothorax. He ultimately died of chronic respiratory fail-
ure 1.2 years after the diagnosis.

3. Discussion

We herein report a patient with idiopathic PPFE who died of pro-
gressive respiratory failure, probably due to severe and progressive
platythorax disproportionate to the extent of upper-lobe fibroelastosis.
PPFE has two pathophysiologic aspects: upper-lobe-predominant
fibroelastosis and platythorax (or flat chest) [1,7,10]. In patients with
PPFE, which of the two is the primary event is debatable, as they usually
progress simultaneously. In the present case, although our patient had
upper-lobe-localized fibrosis, it was difficult to explain the progressive
respiratory impairment by the pulmonary fibrosis alone, and his platy-
thorax was deemed to be mainly associated with the progressive respi-
ratory impairment.

Platythorax might arise secondary to fibrotic shrinkage of the upper
lung lobes [1,8]. Harada et al. showed that platythorax in PPFE is often
acquired and progresses during the clinical course [8]. They hypothe-
sized that the thoracic cage was forced inward by long-standing fibrosis
and gradual shrinkage of the lungs, resulting in progressive flattening of
the thoracic cage [8]. However, platythorax might be the initial event
prior to upper-lobe lesions of PPFE [1,7]. We previously demonstrated
that early fibroelastosis lesions in idiopathic PPFE can start with sub-
pleural zonal elastosis consisting of alveolar collapse [11]. A narrowed
thoracic space in PPFE can prevent the lungs from fully expanding,
possibly resulting in the collapse of subpleural alveoli [11,12].

The restriction of lung expansion due to thoracic cage deformity can
cause impaired emptying of the lungs and restricted respiratory

Fig. 1. Chest X-ray (A) and computed tomography (B-E) at the diagnosis of pleuroparenchymal fibroelastosis showing mild wedge-shaped consolidations in bilateral
lung apices (A-C), overinflation of the lower lobes (A), and a flattened chest cage (D) with elevated hilar structures (A). Lower lobes fibrosis was not evident (E).
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Fig. 2. Chest X-ray and computed tomography findings from 13 years before the diagnosis (A), 6 years before the diagnosis (B), and 1 year after the diagnosis (C).
The hilar structures (arrowheads) on chest radiography were gradually elevated throughout the disease course (B and C). While the wedge-shaped shadows in the
bilateral lung apexes did not change significantly, the chest cage gradually became flattened on chest computed tomography (flat chest index of 0.52 in B and 0.49 in
C). Pneumothorax in the left lung was evident (arrows). The chest cage was flattened, and the body mass index (BMI) decreased over the course of the disease (D). {
indicates death.
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impairment, regardless of the presence or absence of lung fibrosis [13].
Clay et al. defined this type of restrictive respiratory impairment as a
“complex restrictive pattern” and distinguished it from a “simple
restrictive pattern” due to pulmonary diseases such as interstitial
pneumonia [13]. In the present case, the patient’s physique was normal
by nature, so platythorax was presumed to have been acquired. Acquired
chest wall deformities account for less than 1% of all chest wall de-
formities [14]. Three major types of acquired chest wall deformities
have been described based on their etiology: i) primary chest wall dis-
ease due to infection or tumor invasion, ii) iatrogenic deformities due to
prior surgery, and iii) post-traumatic deformities [14]. Ankylosing
spondylitis or kyphoscoliosis may also result in an impaired expansion of
the thoracic cage [14-16]. Ankylosing spondylitis is sometimes associ-
ated with upper-lobe fibrosis or atelectasis [15,17]. However, the pre-
sent patient had no underlying disease that might cause platythorax, as
described above.

The upward shift of hilar structures is a characteristic radiologic
finding in PPFE [18]. It is also interesting that the lesions at the lung
apex were mild but accompanied by progressive elevation of the hilar
structures. The upward shift of the hilar structures is presumed to be
associated with progressive contraction of the upper lung lobes [18].
Why the hilar structures were elevated disproportionately to the degree
of lung involvement is also unclear. In the present case, we may assume
that platythorax and the upward shift of the hilar structures progressed
regardless of the lung lesion.

Recently, diagnostic criteria for idiopathic PPFE have been proposed
[9]. Because a tissue biopsy is currently avoided due to concerns about a
prolonged period of post operative introgenic pneumothorax in patients
with PPFE [19,20], clinical diagnostic criteria that do not depend on a
pathological diagnosis have been included in the proposal [9]. Although
the pathology could not be examined in the present case, the patient met
all of the clinical diagnostic criteria for idiopathic PPFE. After 13 years
of follow-up, the patient presented with restrictive respiratory impair-
ment and ultimately died of chronic respiratory failure, probably due to
progressive platythorax. This report describes a new variant or rare
phenotype of PPFE in which platythorax is noticeable, but upper-lobe
fibrosis is inconspicuous. This is an important case for understanding
the significance of platythorax in PPFE.

Declaration of competing interest

The authors have no conflicts of interest directly relevant to the
content of this article.

References

[1] R. Amitani, A. Niimi, A. Niimi, F. Kuse, Idiopathic pulmonary upper lobe fibrosis,
Kokyu 11 (1992) 693-699.

[2]

[3]

[4]

(5]

[6]

[7]

[8]

[91

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

Respiratory Medicine Case Reports 33 (2021) 101395

S.K. Frankel, C.D. Cool, D.A. Lynch, K.K. Brown, Idiopathic pleuroparenchymal
fibroelastosis: description of a novel clinicopathologic entity, Chest 126 (2004),
https://doi.org/10.1378/chest.126.6.2007, 2007-13.

W.D. Travis, U. Costabel, D.M. Hansell, T.E. King, D.A. Lynch, A.G. Nicholson, et
al., An official American Thoracic Society/European Respiratory Society statement:
update of the international multidisciplinary classification of the idiopathic
interstitial pneumonias, Am. J. Respir. Crit. Care Med. 188 (2013) 733-748,
https://doi.org/10.1164/rccm.201308-1483ST.

Y. Kinoshita, K. Watanabe, H. Ishii, H. Kushima, M. Fyjita, K. Nabeshima,
Proliferation of elastic fibres in idiopathic pulmonary fibrosis: a whole-slide image
analysis and comparison with pleuroparenchymal fibroelastosis, Histopathology 71
(2017) 934-942, https://doi.org/10.1111/his.13312.

Y. Kinoshita, H. Ishii, K. Nabeshima, K. Watanabe, The pathogenesis and pathology
of idiopathic pleuroparenchymal fibroelastosis, Histol. Histopathol. (2020) 18289,
https://doi.org/10.14670/HH-18-289.

K. Watanabe, Pleuroparenchymal fibroelastosis: its clinical characteristics, Curr.
Respir. Med. Rev. 9 (2013) 229-237, https://doi.org/10.2174/
1573398X0904140129125307.

K. Watanabe, Two different aspects of pleuroparenchymal fibroelastosis: a disease
of pulmonary fibrosis, and of the chest wall, J. Med. Surg. Pathol. 1 (2016) 8-11,
https://doi.org/10.4172/2472-4971.1000111.

T. Harada, Y. Yoshida, Y. Kitasato, N. Tsuruta, K. Wakamatsu, T. Hirota, et al., The
thoracic cage becomes flattened in the progression of pleuroparenchymal
fibroelastosis, Eur. Respir. Rev. 23 (2014) 263-266, https://doi.org/10.1183/
09059180.00006713.

K. Watanabe, H. Ishii, F. Kiyomi, Y. Terasaki, A. Hebisawa, Y. Kawabata, et al.,
Criteria for the diagnosis of idiopathic pleuroparenchymal fibroelastosis: a
proposal, Respir. Investig. 57 (2019) 312-320, https://doi.org/10.1016/j.
resinv.2019.02.007.

T. Ikeda, Y. Kinoshita, Y. Ueda, T. Sasaki, H. Kushima, H. Ishii, Physiological
criteria are useful for the diagnosis of idiopathic pleuroparenchymal fibroelastosis,
J. Clin. Med. 9 (2020) 3761, https://doi.org/10.3390/jcm9113761.

Y. Kinoshita, H. Ishii, H. Kushima, M. Fuyjita, K. Nabeshima, Role of alveolar
collapse in idiopathic pleuroparenchymal fibroelastosis, Sarcoidosis, Vasc. Diffus.
Lung Dis. 37 (2020) 212-217, https://doi.org/10.36141/svdld.v37i2.9981.

Y. Kinoshita, K. Watanabe, H. Ishii, H. Kushima, M. Fuyjita, K. Nabeshima,
Significant increases in the density and number of lymphatic vessels in
pleuroparenchymal fibroelastosis, Histopathology 73 (2018) 417-427, https://doi.
0rg/10.1111/his.13634.

R.D. Clay, V.N. Iyer, D.R. Reddy, B. Siontis, P.D. Scanlon, The “complex restrictive”
pulmonary function pattern: clinical and radiologic analysis of a common but
previously undescribed restrictive pattern, Chest 152 (2017) 1258-1265, https://
doi.org/10.1016/j.chest.2017.07.009.

H.J. Witzke, Chest Wall Deformities and Corrective Procedures, Springer
International Publishing, Cham, 2016, https://doi.org/10.1007/978-3-319-23968-
2.

M. Momeni, N. Taylor, M. Tehrani, Cardiopulmonary manifestations of ankylosing
spondylitis, Internet J. Rheumatol. 2011 (2011) 728471, https://doi.org/10.1155/
2011/728471.

R.B. Chalker, B.F. Dickey, N.C. Rosenthal, R.W. Simms, Extrapulmonary thoracic
restriction (hidebound chest) complicating eosinophilic fasciitis, Chest 100 (1991)
1453-1455, https://doi.org/10.1378/chest.100.5.1453.

D. Davies, J.S. Crowter, A. MacFarlane, Idiopathic progressive pulmonary fibrosis,
Thorax 30 (1975) 316-325, https://doi.org/10.1136/thx.30.3.316.

H. Ishii, Y. Kinoshita, H. Kushima, T. Ogura, K. Watanabe, The upward shift of hilar
structures and tracheal deviation in pleuroparenchymal fibroelastosis, Multidiscip.
Respir. Med. 14 (2019) 10, https://doi.org/10.1186/540248-019-0173-8.

P. Camus, J.H. von der Thiisen, D.M. Hansell, T.V. Colby, Pleuroparenchymal
fibroelastosis: one more walk on the wild side of drugs? Eur. Respir. J. 44 (2014)
289-296, https://doi.org/10.1183/09031936.00088414.

M. Bonifazi, M.A. Montero, E.A. Renzoni, Idiopathic pleuroparenchymal
fibroelastosis, Curr. Pulmonol. Rep. 6 (2017) 9-15, https://doi.org/10.1007/
513665-017-0160-5.


http://refhub.elsevier.com/S2213-0071(21)00057-5/sref1
http://refhub.elsevier.com/S2213-0071(21)00057-5/sref1
https://doi.org/10.1378/chest.126.6.2007
https://doi.org/10.1164/rccm.201308-1483ST
https://doi.org/10.1111/his.13312
https://doi.org/10.14670/HH-18-289
https://doi.org/10.2174/1573398X0904140129125307
https://doi.org/10.2174/1573398X0904140129125307
https://doi.org/10.4172/2472-4971.1000111
https://doi.org/10.1183/09059180.00006713
https://doi.org/10.1183/09059180.00006713
https://doi.org/10.1016/j.resinv.2019.02.007
https://doi.org/10.1016/j.resinv.2019.02.007
https://doi.org/10.3390/jcm9113761
https://doi.org/10.36141/svdld.v37i2.9981
https://doi.org/10.1111/his.13634
https://doi.org/10.1111/his.13634
https://doi.org/10.1016/j.chest.2017.07.009
https://doi.org/10.1016/j.chest.2017.07.009
https://doi.org/10.1007/978-3-319-23968-2
https://doi.org/10.1007/978-3-319-23968-2
https://doi.org/10.1155/2011/728471
https://doi.org/10.1155/2011/728471
https://doi.org/10.1378/chest.100.5.1453
https://doi.org/10.1136/thx.30.3.316
https://doi.org/10.1186/s40248-019-0173-8
https://doi.org/10.1183/09031936.00088414
https://doi.org/10.1007/s13665-017-0160-5
https://doi.org/10.1007/s13665-017-0160-5

	Severe and progressive platythorax disproportionate to lung fibrosis: A rare variant of idiopathic pleuroparenchymal fibroe ...
	1 Introduction
	2 Case report
	3 Discussion
	Declaration of competing interest
	References


