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Abstract:

Idiopathic obliterative bronchiolitis (OB) is a rare disease that usually requires a surgical lung biopsy. A
25-year-old woman with progressive exertional dyspnea for several months showed a severe mixed restrictive
and obstructive pattern on spirometry. Chest computed tomography showed a mosaic pattern, and pulmonary
ventilation-perfusion scintigraphy showed a matched defect. The bronchoscopic specimens obtained from
both the alveolar and bronchiolar regions of the predicted lesion area contributed to the diagnosis of OB. She
had no underlying causes of secondary OB, and she was diagnosed with idiopathic OB. Since lung transplan-

tation was indicated, she was referred to a lung transplantation-certified hospital.
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Introduction

Obliterative bronchiolitis (OB) or constrictive bronchiolitis
is characterized by subepithelial inflammatory and fibrotic
narrowing of small airways (1). OB is primarily a disorder
of progressive air trapping due to involvement of bronchi-
oles without lung parenchymal involvement, and it should
be distinguished from bronchiolitis obliterans with organiz-
ing pneumonia (BOOP) or cryptogenic organizing pneumo-
nia (COP). BOOP/COP is more common, showing predomi-
nantly parenchymal lesions with alveolar infiltration and in-
traluminal polyps in the respiratory bronchioles (2). These
may be further confused with the term, bronchiolitis obliter-
ans syndrome (BOS). BOS is a term used for progressive
obstructive respiratory dysfunction that develops mainly af-
ter hematopoietic stem cell transplantation (HSCT) or organ
transplantation (1). BOS after transplantation is defined by a
decrease in forced expiratory volume in 1 second (FEV1)

and usually does not require a lung biopsy (3, 4).

OB has various causes, most commonly lung transplanta-
tion and HSCT, as described above. Other rare causes are
connective tissue disorders, particularly rheumatoid arthritis
(RA), infections, notably Mycoplasma pneumoniae and viral
infections, exposure to fumes or inhalational toxins, and
drugs, including anti-theumatic drugs and Sauropus an-
drogynus. It is regarded as idiopathic when it occurs with no
identifiable cause (1, 2, 5).

The clinical manifestations of patients with OB are
mostly progressive dyspnea and cough over weeks to
months. Unless the patient has a medical history causing
OB, initially, they are often diagnosed and treated as having
bronchial asthma or chronic obstructive pulmonary disease
(COPD). When OB is suspected without an apparent cause,
a histological diagnosis is necessary to distinguish it from
other lung diseases. Although a surgical lung biopsy is gen-
erally superior to bronchoscopic approaches due to OB Ie-
sion’s heterogeneity and scattered distribution (2, 6), it is
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Figure 1.
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Figure 2. Chest X ray on admission shows no infiltrates.

often difficult to perform for OB patients with a decreased
respiratory function in the clinical setting.

We herein report a young woman with idiopathic OB in
whom bronchoscopic biopsy specimens helped make the di-
agnosis.

Case Report

A 25-year-old woman developed exertional dyspnea 5
months before admission. She was diagnosed with bronchial
asthma at a local clinic and used inhaled corticosteroid
(ICS)/long-acting  B2-agonist (LABA) and anti-allergic

RV (BTPS) : L 14

| _FVC(BIPS) :’jd" RV’ (BTPS): 1. 35

e TLC(BTPS): 2.38.

Pulmonary function test shows a severe mixed restrictive/obstructive pattern on spirom-

agents along with short-term oral prednisolone. However,
her symptoms gradually worsened over several months, and
she was referred to our hospital for detailed examinations.
On admission, percutaneous oxygen saturation (SpO.) was
88% on room air. On auscultation, there were diminished
breath sounds in both lungs. She had never smoked and had
no history of bone-marrow transplantation, lung transplanta-
tion, or exposure to occupational or environmental toxins.
She had no history of taking Sauropus androgynus. She also
had no history of collagen diseases or apparent respiratory
infections preceding the development of exertional dyspnea.

She had neither arthralgia nor rash suggestive of connec-
tive tissue diseases, and serum antinuclear antibodies and
anti-cyclic citrullinated peptide antibody were negative. She
was also negative for antibodies to human T-lymphotropic
virus (HTLV-1) in her serum.

Pulmonary function tests showed a severe obstructive and
restrictive mixed pattern (Fig. 1), with forced vital capacity
(FVC) of 1.03 L (32.2% predicted), FEV1 of 0.58 L (20.4%
predicted), FEV1/FVC ratio of 56.3%, total lung capacity of
61.8% predicted, residual volume of 129.5% predicted, and
a diffusing capacity of the lung for carbon monoxide
(DLco) of 30.5% predicted. The bronchodilator reversibility
test, a widely used method to identify patients with asthma
by measuring the change in FEV1 after the administration
of a short-acting bronchodilator, showed no significant
change in FEV1 following bronchodilator inhalation, which
indicated no airway reversibility.

Chest X-ray showed no infiltrates (Fig. 2). Chest com-
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Figure 3. Chest CT shows a mosaic pattern of air trapping that is enhanced in the expiratory phase.

The asterisk shows areas of air trapping.
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Pulmonary ventilation scintigraphy
(81m Kr)

»

MAA_ANT

Pulmonary perfusion scintigraphy
(%*m Tc-MAA)

Figure 4. Pulmonary ventilation-perfusion scintigraphy with *™Kr and **"Tc-MAA shows extensive
matched ventilation-perfusion defects, mainly in both lower lobes.

puted tomography (CT) showed mosaic attenuation areas
that were enhanced during the expiratory phase compared to
the inspiratory phase, indicating the presence of scattered air
trapping in bilateral lungs (Fig. 3). Pulmonary ventilation-
perfusion scintigraphy with *"Kr and *"Tc-MAA showed
matched ventilation-perfusion defects, consistent with the
air-trapped areas seen on chest CT (Fig. 4).

On a bronchoscopic examination, specimens were col-
lected from the bronchioles and alveolar areas. A transbron-
chial lung biopsy (TBLB) was performed in the right S8 re-
gion suspected to be a lesion based on CT and pulmonary
ventilation-perfusion scintigraphy. A biopsy of bronchioles

was also performed just proximal to the same bronchus. In
specimens from the respiratory bronchiole region, prolifera-
tion of fibroblasts with mucin deposition was observed, and
infiltration of inflammatory cells, mainly lymphocytes, was
also found (Fig. 5a). As the sample had been obtained by a
TBLB, the specimens had crushed by forceps, and we were
unable to identify the part of the endobronchial space it had
been retrieved from or the muscle layer on histopathology.
In contrast, in the alveolar specimen, no interstitial fibrosis
was observed, and inflammatory cell infiltration was very
slight (Fig. 5b). Although a surgical lung biopsy was not
performed due to her impaired pulmonary function, idi-
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Figure 5.

(a) The histopathological findings of specimens from the respiratory bronchiole region.

This image shows inflammatory thickening of the bronchiole wall. Proliferation of fibroblasts with

mucin deposition is observed (arrowheads), and infiltration of inflammatory cells, mainly lympho-
cytes, is also found (arrows). (b) In contrast, in the alveolar specimen, no interstitial fibrosis is ob-
served, and inflammatory cell infiltration is very slight.

opathic OB was diagnosed based on her progressive symp-
toms and the results of these examinations.

She continued an inhaled long-acting muscarinic antago-
nist (LAMA)/LABA combination and oral macrolide and
started home oxygen therapy after discharge. Since lung
transplantation was indicated, she was referred to a lung
transplantation-certified hospital. When she underwent the
various examinations for registration as a potential lung
transplant recipient, a sliding esophageal hiatal hernia was
diagnosed, and an oral proton pump inhibitor was added to
her medication. Her respiratory function has not improved in
the second year since her diagnosis, although it has not
shown any deterioration from the initial pulmonary function
tests. In this two-year period, she has not developed any col-
lagen diseases or malignancies.

Discussion

In the present case, a young woman with progressive ex-
ertional dyspnea for several months showed a severe mixed
restrictive and obstructive pattern on spirometry. Although
she had been treated for bronchial asthma for several
months, her symptoms did not improve, but worsened. The
mosaic pattern in both lungs on end-expiration CT present-
ing air trapping and the finding of matched defects on lung
ventilation-perfusion scintigraphy confirmed the lung lesion
sites with constriction in respiratory bronchioles. Although a
surgical lung biopsy was not possible due to her decreased
lung function, the bronchoscopic specimens obtained from
both the alveolar and respiratory bronchiolar regions of the
lung lesion area contributed to the diagnosis of OB.

She had no history of transplantation, collagen disease,
viral infection, or exposure to fumes or gas that might have
caused OB, and she was diagnosed with idiopathic OB. Idi-
opathic OB is a rare disease that has been reported in pa-
tients aged 38 to 80 years, most of whom are women.
Parambil et al. examined 29 adult patients with non-
transplant OB (5). They reported that 15 patients (52%) had

auto-immune diseases (including 10 RA, 2 Sjogren syn-
drome, and others), and the 9 with no underlying causes had
idiopathic OB. Eight of the nine idiopathic patients were
women, and six did not show any significant disease pro-
gression during one to five years of follow-up. Kraft et al.
also reported four cases of idiopathic OB (7). The patients
were all women, and none had experienced significant pro-
gression of their disease over several years of follow-up.

However, none of the idiopathic OB patients in either re-
port had any apparent improvement in the follow-up period,
despite treatment with an oral or inhaled corticosteroid or
macrolide therapy. In the present case, similar to most previ-
ous cases of idiopathic OB, no apparent deterioration of the
respiratory function or symptoms was observed during the
two-year follow-up period after the diagnosis, nor was any
improvement obtained with inhaled bronchodilators and
macrolide therapy. The patient had to continue home oxygen
therapy with inhalation of O, at 2 L/min.

Our patient’s pulmonary function tests showed a severe
obstructive and restrictive mixed pattern and decreased
DLco. The pulmonary function test of this patient was con-
ducted several times and showed the same pattern every
time. Typically, in OB patients, the significant findings on
spirometry are a normal or slightly decreased FVC, a re-
duced FEV1, and a reduced ratio of FEV1 to FVC. The re-
sponse to inhaled bronchodilators is generally poor. How-
ever, the respiratory function of the OB patient may show
various patterns. Some patients show a normal pattern, and
some show a mixed pattern of obstruction and restriction.
The DLco is initially normal but may decrease with disease
progression. A decreased DLco is caused by damage to the
interstitial tissue between the alveoli and capillaries and a
decline in alveolar ventilation or decreased blood flow in the
pulmonary capillaries. We considered the decreased DLco to
reflect the reduced alveolar ventilation and alveolar blood
flow in the present case.

Several studies have described the association of gastro-
esophageal reflux disease (GERD) and BOS after lung
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transplantation (8, 9). Capel et al. reported a case of a non-
transplant OB patient with a large volume of gastro-
esophageal reflux and considered GERD to be associated
with the development of OB (10). They also suggested that
GERD might account for some of the cases of idiopathic
OB. Previous reports have suggested that repeated aspiration
of gastric contents might be one of the causes of post-
transplant lung injury in the association between GERD and
post-transplant patients. However, it has also been reported
that Proton-pump inhibitor (PPI) therapy does not prevent
aspiration of gastric contents, and no report has described a
case of a PPI inhibiting progression of OB (8). In the pre-
sent case, the patient had a mild esophageal hiatal hernia;
therefore, the possibility that GERD might have affected the
development of OB cannot be ruled out. However, the
prevalence of GERD in Japan is around 15%, so it is un-
likely to have been the main factor influencing the develop-
ment of so rare a lung disease as non-transplant OB (11).

Diseases that must be differentiated from OB include
bronchial asthma, COPD, diffuse panbronchiolitis, follicular
bronchiolitis, respiratory bronchiolitis with interstitial lung
disease, and diffuse idiopathic pulmonary neuroendocrine
cell hyperplasia (DIPNECH) (12). DIPNECH, which is con-
sidered a preneoplastic lesion in the spectrum of pulmonary
neuroendocrine tumors, is also a rare disorder that occurs
predominantly in women and is not associated with smok-
ing (13). DIPNECH is very similar to OB in that the pa-
tients have exertional dyspnea and show an obstructive or
obstructive/restrictive defect on spirometry and a mosaic pat-
tern on chest CT. Therefore, it is difficult to distinguish
DIPNECH and non-transplant OB based solely on the mani-
festations and radiological features.

The histopathologic lesion of OB is characterized by a
pure lesion of the bronchioles, with few changes in the dis-
tal parenchyma (14). Therefore, specimens were obtained
from the alveolar region and the bronchiolar region. In
specimens from the bronchiolar region, proliferation of fi-
broblasts with mucin deposition and infiltration of inflam-
matory cells were observed. In contrast, in the alveolar
specimen, inflammatory cell infiltration was very slight.
These results contributed to the diagnosis in this case.

In this present case, end-expiration CT confirmed that the
lesion with air trapping matched the defect on ventilation-
perfusion scintigraphy. These results allowed us to predict
the location of the lung lesion in advance. A diagnosis of
non-transplant OB usually requires a surgical lung biopsy to
distinguish it from other lung diseases. However, a surgical
lung biopsy is often difficult to perform in OB patients with
a decreased pulmonary function. A TBLB, which can obtain
much smaller specimens, has less sensitivity for an OB di-
agnosis than a surgical lung biopsy due to the patchy and
heterogeneous nature of the lesion (2, 14). However, as in
the present case, even a transbronchial biopsy may also con-
tribute to the diagnosis. To obtain specimens useful for the
diagnosis, it is essential to predict the location of obstructive
lesions using end-expiration CT and ventilation-perfusion

scintigraphy and to collect specimens from both alveolar
and bronchiolar areas.

In recent years, the usefulness of a transbronchial cryobi-
opsy, which can obtain larger, less crushed tissue than a tra-
ditional TBLB, in the diagnosis of OB and diffuse paren-
chymal lung disorders has been reported (15, 16). A cryobi-
opsy may be a viable alternative to a surgical lung biopsy
for the histologic diagnosis of OB. However, even if a cryo-
biopsy is performed for a patient suspected of having OB,
an adequate assessment of the lesion site by imaging in ad-
vance is necessary, due to the heterogeneous and patchy dis-
tribution of lesions and the alveolar area showing almost
normal findings in OB patients.

One limitation of this case is that the patient had no ap-
parent symptoms of lower respiratory tract infection that
preceded the onset of exertional dyspnea. However, the pres-
ence of infection with Mycoplasma pneumoniae or a virus
was unclear.

Non-transplant OB is a rare disease. Therefore, some pa-
tients may be misdiagnosed with more common diseases,
such as bronchial asthma. Idiopathic OB should also be con-
sidered in the differential diagnosis of patients with an ob-
structive respiratory disorder that does not respond to treat-
ment with bronchodilators or corticosteroids. A lung biopsy
is important in such patients.

As in the present case, even in suspected OB, a surgical
lung biopsy may be difficult due to the patient’s decreased
pulmonary function. Less invasive bronchoschopic lung bi-
opsies of both the alveolar and bronchiolar regions from the
lesion predicted by end-expiration CT and ventilation-
perfusion scintigraphy would aid in not only the differentia-
tion of other lung diseases but also the diagnosis of OB.
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