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Abstract:

Although the majority of patients with Mycobacterium tuberculosis have pulmonary involvement, some
cases have pleural involvement as extra-pulmonary sites of infection. We herein report a case of upper lobe-
predominant pulmonary fibrosis that developed in a 47-year-old male with a history of bilateral tuberculous
pleurisy. Based on his chest radiological findings, pleuroparenchymal fibroelastosis (PPFE) was most strongly
suspected, and a surgical lung biopsy (SLB) was performed to obtain a pathological diagnosis. The SLB
specimens showed interstitial pneumonia with pleural involvement without any characteristic findings of
PPFE. Careful discretion in obtaining a precise diagnosis of this condition should be practiced in such cases.
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Introduction

Mycobacterium tuberculosis is one of the most common
causes of death worldwide, and the number of registered
cases of primary tuberculosis still exceeds 18,000 a year in
Japan (1). Approximately 5-20% of those patients also de-
velop extrapulmonary tuberculosis, and tuberculous pleurisy
is the second-most common form of extra-pulmonary tuber-
culosis (2).

Tuberculous pleurisy is characterized by an intense
chronic accumulation of pleural effusion and lymphocyte-
predominant inflammatory cells in the pleural space and it
can cause clinical symptoms and pleural fibrosis with resul-
tant residual pleural thickening. However, a previous study
reported that these complicating disorders tend to decrease
with time and have negligible functional consequences (3),
although some cases occasionally show moderate to severe
pulmonary function impairment.

We herein report a case of progressive respiratory failure
after treatment for bilateral tuberculous pleurisy in which the

clinical behavior and chest radiological findings very closely
mimicked pleuroparenchymal fibroelastosis (PPFE), with a
review of the relevant literature.

Case Report

A 47-year-old Japanese male who was non-smoker with-
out any history of occupational dust exposure was referred
to our hospital with complaints of persistent dry cough for a
month associated with left chest pain and a low-grade fever.
His initial chest X-ray demonstrated bilateral pleural effu-
sion with left-side predominance (Fig. 1A), and he had un-
dergone left thoracentesis. An analysis of the obtained left
pleural fluid revealed a white blood cell count of 1,238
cells/uL (predominantly lymphocytes, 75%) with an adeno-
sine deaminase level of 166.2 IU/L. Staining for acid-fast
bacilli in the pleural effusion was negative. Cultures of the
pleural effusion were also negative for mycobacterial infec-
tions. A plasma interferon-gamma release assay revealed a
positive result for Mycobacterium tuberculosis. Three spu-
tum smears were negative for acid-fast bacilli. There are no

'Department of Respiratory Medicine, University of Occupational and Environmental Health, Japan, Japan and “Division of Diagnostic Pathol-

ogy, Saitama Prefectural Cardiovascular and Respiratory Center, Japan

Received: March 15, 2017; Accepted: May 10, 2017; Advance Publication by J-STAGE: October 16, 2017

Correspondence to Dr. Keishi Oda, oda-keishi@med.uoeh-u.ac.jp



Intern Med 57

1 85-89, 2018 DOI: 10.2169/internalmedicine.9187-17

L A
“
e
&

|

Figure 1.

-’ ’ f%ﬁ )

- -
:
‘

e

Chest X-ray findings at the first visit to our hospital showed left-side-predominant bilat-

eral pleural effusions (A). After the treatment for tuberculous pleurisy, the bilateral pleural effusions

completely disappeared (B). Multifocal consolidations and reticular-nodular infiltrations predomi-

nantly seen in the upper lobes were observed in the peripheral portions of both lungs three years after

antituberculous treatment (C).

specific CT findings for pulmonary tuberculosis. He then
underwent a left pleural biopsy to establish a definitive diag-
nosis, and the results of acid-fast bacilli culture and polym-
erase chain reaction for M. tuberculosis of obtained pleural
tissue were positive with histologic findings demonstrating
the presence of many necrotizing and non-necrotizing granu-
lomas (Fig. 2A and B). He was diagnosed with tuberculous
pleurisy and started standard treatment with antituberculous
agents (ethambutol, isoniazid, rifampicin and pyrazinamide).
After 10 months of this treatment, a marked decrease in the
bilateral pleural effusion was noted on chest X-rays
(Fig. 1B), and all of his symptoms had completely im-
proved.

Three years later, progressive and significant clinical and
functional impairment with the development of exertional
hypoxaemia was observed, and he was readmitted to our
hospital due to worsening dyspnea on exertion. Chest X-rays
(Fig. 1C) and high-resolution computed tomography
(HRCT) (Fig. 3) showed bilateral apical pleural thickening
associated with bronchiectasis, parenchymal bands, distor-
tion and shrinkage in both upper lobes, as well as a flat-
tened thoracic cage. The results of peripheral blood exami-
nations, cultures of sputum and gastric fluid did not suggest
a reactivation of tuberculous pleurisy. The serum levels of
Krebs von den Lungen (KL)-6 and surfactant protein (SP)-D
were 2,328 U/mL and 305 ng/mL, respectively. Serum rheu-
matoid factor was negative, and the levels of antinuclear an-
tibodies and immunoglobulins were normal. Pulmonary
function tests were performed and showed a decrease within
the previous 3 years of the forced expiratory volume in a
second (FEV)) from 2,960 to 730 mL (82 to 20% of pre-
dicted), forced vital capacity (FVC) from 3,240 to 770 mL
(77 to 18% of predicted), FEV/FVC from 91% to 95% and
residual volume/total lung capacity 73% (223% of pre-
dicted). An arterial blood analysis under resting conditions
in the supine position on room air revealed partial pressure
of arterial oxygen (PaO.) 73 Torr, partial pressure of carbon
dioxide in arterial blood (PaCQ,) 57.2 Torr, base excess,
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HCO; 31.4 mEq/L. Although a six-minute walk test was
performed, he desaturated to 80% on room air after just 100
meters accompanied by severe dyspnea. Based on the find-
ings of chest CT and negative findings of reactivation of tu-
berculous pleurisy, PPFE was suspected, and a video-
assisted thoracoscopic surgical lung biopsy (SLB) was per-
formed from his left upper lobe to make a definitive diagno-
sis. The degree of pleural adhesion was significant and
desquamation of the pleural fibrosis was therefore consid-
ered to be surgically required. Cultures of the obtained lung
tissues (left upper lobe) were negative for fungal, bacterial
and mycobacterial infections. The pathological findings of
the surgically-obtained lung tissues from the newly recog-
nized opacity in the upper lobe were consistent with ob-
structive typed luminal organization without any collapse of
the lung or elastosis located slightly apart from pleura, while
the gradual transition to a normal lung was also observed
(Fig. 2C and D). This lesion was diagnosed as unclassifiable
interstitial pneumonia with massive luminal organization.
Since discharge from our hospital, his symptoms and chest
radiological findings have remained unchanged with no
treatment, and an application for lung transplantation has
been made and is currently under periodic review.

Discussion

The clinical behavior and chest radiological findings of
the present case indicated a progression of restrictive lung
disorder with upper lobe predominant pulmonary fibrosis
that very strongly mimicked PPFE. However, the patient’s
history of treatment for bilateral tuberculous pleurisy and
the pathological findings of lung specimens obtained from
the left upper lobe including pleura were inconsistent with
PPFE, and we were able to exclude other idiopathic intersti-
tial pneumonias (IIPs), diffuse lung disease such as chronic
hypersensitivity pneumonia, infectious disease and malignant
disease. To our knowledge, this is the first report discussing
the association of progressive interstitial pneumonia with bi-
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Figure 2. Pleura showed marked fibrosis containing many necrotizing and non-necrotizing granu-
lomas. Bar 10 mm. Hematoxylin and Eosin (H&E) staining, Panoramic view (A). Central coagulation
necrosis (Black arrows) surrounded by epithelioid cell layer. H&E staining, x200 (B). A nodular le-
sion with gradual transition toward normal lung. Bar 5 mm. H&E staining, Panoramic view (C).
Massive obstructive typed luminal organization without collapse or elastosis. White arrows indicated
pleural elastic layer. Elastic van Gieson staining, x80 (D).
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Figure 3. High-resolution computed tomography revealed features of pleuroparenchymal fibro-
elastosis at the lung apices with pleural thickening and traction bronchiectasis. The arrows indicate
the surgical biopsy site.
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lateral tuberculous pleurisy that mimics PPFE with patho-
logical findings of surgically-obtained lung and pleura sam-
ples.

Tuberculous pleurisy usually presents as an acute illness
and it often causes pleural effusion. Tuberculous pleurisy is
recommended to be treated with a standard anti-tuberculous
therapy using ethambutol, isoniazid, rifampicin and pyrazi-
namide, and this treatment can also relieve the patients’
symptoms and development of fibrothorax (2). The pleural
effusion due to tuberculous pleurisy usually resolves with
proper treatment, resulting in normal chest radiographic
findings or only with pleural thickening of several millime-
ters (4, 5). A previous study reported that the administration
of fibrinolytic agents may decrease the degree of residual
pleural thickening in patients with loculated tuberculous
pleural effusion (6). The present case developed progressive
respiratory failure with a restrictive pulmonary function im-
pairment without treatment other than anti-tuberculous ther-
apy, and the clinical course and chest radiological findings
were very similar to PPFE.

PPFE is a type of interstitial pneumonia first described in
2004 histologically characterized by upper lobe-predominant
volume loss, pleural thickening and predominant subpleural
fibroelastosis (7). Idiopathic PPFE was defined as a rare
form of IIP in the latest international multidisciplinary clas-
sification of IIPs (8). In addition, several medications, such
as chemotherapy agents, and bone marrow transplantation
can be etiological of PPFE (9). PPFE has also been associ-
ated with a variety of clinicopathological conditions, such as
autoimmune disease (7, 10, 11), cancer (12), prior exposure
to metal dust (13-15), and infection, including pulmonary
tuberculous (12, 16, 17). The radiological findings of PPFE
in HRCT are the presence of upper lobe pleural thickening
and subpleural fibrosis associated with less marked or absent
lower lobe involvement. A histological diagnosis of PPFE is
made when well defined intraalveolar fibrosis with extensive
alveolar septal elastosis and lung collapse is present with
various degrees of pleural fibrosis (10). Nakatani et al. re-
ported that coexistent interstitial lung disease apart from fi-
broelastosis was present in about 75% of PPFE cases (11).

The characteristic pathological features of the present case
were luminal organization without elastosis or lung collapse
slightly apart from pleura at the left upper lobe. In addition,
macroscopically severe pleural inflammatory and adhesive
changes were observed which were considered to potentially
lead to a progression of restrictive pulmonary impairment.
Although these findings are unusualy for PPFE, Hitora et al.
reported that some inflammatory or acute lung injury might
be a first step in the development and occurrence of
PPFE (18). In addition, the findings of these biopsy speci-
mens were thought to have the potential of developing into
PPFE in the future.

The relationship between the treatment history of bilateral
tuberculous pleuritis and upper lobe-predominant interstitial
pneumonia is unknown, [only a few reports of drug-induced
pneumonia caused by antituberculous agents (19, 20)] and
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the suitability of a diagnosis of unclassifiable interstitial
pneumonia for this patient and categorizing the old pleural
changes due to bilateral tuberculous pleuritis may be contro-
versial. In addition, M. tuberculosis as the cause of bilateral
pleuritis may one reason this disease mimics PPFE, as the
progressive manifestation of unilateral tuberculous pleuritis
may be a major marker differentiating tuberculous pleuritis
and PPFE. Bilateral upper lobe pleural thickening and sub-
pleural fibrosis associated with less marked or absent lower
lobe involvement in cases with Mycobacterium tuberculosis
infections have been reported (21), and cases similar to the
present patient may exist. The careful clinical identification
of a possible relationship between PPFE-like changes after
tuberculous pleurisy is necessary by physicians, in order to
prevent the spread of the disease entity of PPFE in the fu-
ture. The pathogenesis and effective treatment of the present
case with progressive respiratory failure after bilateral tuber-
culous pleurisy remain unclear, and lung transplantation may
be one potential treatment strategy in advanced patients.
Steroid therapy was not used for the present case, because
there was a potential risk of recurrent tuberculosis and pneu-
mothorax and no established beneficial effect of steroid ther-
apy has so far been reported in cases of chronic interstitial
pneumonia, including the present case. The present case did
not show the pathological characteristics of PPFE, despite
its clinical behavior mimicking that of PPFE. In addition,
we were unable to obtain sufficient lung and pleural tissue
specimens to perforom a pathological evaluation, as there
was also adhesion in the pleural cavity, which may be one
limitation associated with the present case. Further informa-
tion with the accumulation of similar cases and pathological
findings will be necessary to determine the mechanism un-
derlying how bilateral tuberculous pleurisy-induced lung and
pleural changes inducing interstitial pneumonia mimicked
the clinical course and radiological findings of PPFE in this
rare case.
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