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Pulmonary Ossification Containing Bone Marrow

Keisuke Morikawa', Mikio Toyoshima', Keigo Koda' and Takafumi Suda’

Abstract:

A 72-year-old man presented with bilateral ground-glass opacities in the lower lung fields on chest radiog-
raphy. Computed chest tomography showed ground-glass opacities and micronodules in both lower lungs. A
video-assisted thoracoscopic biopsy of the right lower lung showed homogeneous thickening of the alveolar
septa with fibrosis and inflammatory cell infiltration consistent with fibrotic non-specific interstitial pneumo-
nia (fNSIP). Cicatricial organizing pneumonia and intraluminal pulmonary ossification containing bone mar-
row that was considered to represent dendriform pulmonary ossification. Idiopathic fNSIP was diagnosed.
The patient remains stable under antifibrotic treatment.
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Introduction

Cicatricial organizing pneumonia (CiOP) is a cryptogenic
organizing pneumonia (COP) in which the loose fibro-
myxoid connective tissue of the organizing pneumonia ex-
hibits progressive fibrosis with the formation of dense in-
traluminal eosinophilic scar tissue without destruction of the
underlying lung architecture (1). CiOP is seen not only in
cases of COP cases, but also as a component of histopa-
thological findings in fibrosing interstitial pneumonia (2). In
addition, CiOP is often associated with intraluminal ossifica-
tion with dendriform features (3, 4).

However, information on the clinical features and signifi-
cance of CiOP with dendriform pulmonary ossification
(DPO) is still limited. In this communication, we introduce
a case of idiopathic fibrotic nonspecific interstitial pneumo-
nia (fNSIP) associated with CiOP with intraluminal pulmo-
nary ossification containing bone marrow that was consid-
ered to represent DPO. We also summarize recent knowl-
edge regarding CiOP and DPO to incresese the awareness of

physicians regarding these relatively rare conditions and dis-
cuss the mechanisms underlying the development of CiOP
and intraluminal pulmonary ossification that contains bone
marrow in this patient with fNSIP.

Case Report

A 72-year-old man was referred to our hospital for a de-
tailed examination of an abnormality identified on chest ra-
diography. Ground-glass opacities had been detected inci-
dentally in bilateral lower lungs in a medical check-up. He
had smoked 27 pack years. He denied any histories of envi-
ronmental or occupational exposure that might cause inter-
stitial pneumonia. His history included acute myocardial in-
farction at 60 years old, and he had been taking aspirin
since then. Fine crackles were audible in the bilateral lower
lungs. No findings suggestive of connective tissue disease
were evident. Other physical findings were unremarkable.

Laboratory data showed elevated serum levels of Krebs
von den Lungen-6 (956 U/mL) and surfactant protein-D
(249 ng/mL). Serum autoantibodies were negative. Hypoxe-
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Figure 1.

Chest radiography shows bilateral ground-glass opacities in the lower lung fields (A).

Computed tomography of the chest shows bilateral ground-glass opacities and micronodules in the

lower lobes (B, C).

mia was not evident on an arterial blood gas analysis. The
results of respiratory function testing were a vital capacity
of 2.25 L (77.7% predicted); forced vital capacity, 2.59 L
(79.0% predicted); forced expiratory volume in 1 second,
1.93 L (80.8% predicted); and lung carbon monoxide diffu-
sion capacity, 7.90 mL/min/mmHg (44.5% predicted).

Chest radiography showed bilateral ground-glass opacities
in the lower lung fields (Fig. 1A). Computed tomography
(CT) of the chest showed bilateral ground-glass opacities
and micronodules in the lower lobes (Fig. 1B, C). Using a
mediastinal window setting for chest CT, no dense calcified
lesions were observed. The analysis of the bronchoalveolar
lavage fluid (BALF) showed a cell count of 2.16x10°/mL,
with a cell differential of 86.5% macrophages and 6.5%
lymphocytes and a CD4/CD8 ratio of 1.8. No microorgan-
isms were detected in the BALF culture. A transbronchial
lung biopsy specimen obtained from the right upper lobe
showed no significant findings.

At this time, differential diagnoses included idiopathic
NSIP and granulomatous pulmonary diseases, such as sar-
coidosis, since interstitial opacities and micronodules were
evident on chest CT. To confirm the diagnosis, a video-
assisted thoracoscopic biopsy was performed. Specimens ob-
tained from the right upper lobe showed relatively homoge-
neous thickening of the alveolar septa with fibrosis and in-
filtration of inflammatory cells consistent with fNSIP
(Fig. 2A). CiOP findings, such as dense fibrosis with forma-
tion of intraluminal eosinophilic scar tissue without destruc-

tion of the underlying lung architecture (Fig. 2B), and in-
traluminal pulmonary ossification containing bone marrow
components, such as fat and haematopoietic cells (Fig. 2C),
were also observed. Therefore, idiopathic fNSIP with CiOP
and pulmonary ossification was diagnosed.

Because the patient was asymptomatic and afraid of the
side effects of systemic corticosteroids, nintedanib was pre-
scribed at 300 mg/day. A year later, the forced vital capacity
had increased to 2.75 L (84.9% predicted), and serum Krebs
von den Lungen-6 levels were normalised without radiologi-
cal improvement.

Discussion

CiOP was first described by Yousem as a cicatricial vari-
ant of COP that may be a more recalcitrant form of COP,
requiring morphological separation from classical COP (1).
All patients in that report remained alive during the mean
observation period of 90 months despite persistent radiologi-
cal findings under systemic corticosteroid treatment. How-
ever, Zaizen et al. reported CiOP as a common histological
finding in fibrotic interstitial pneumonia, such as usual inter-
stitial pneumonia (UIP), and the fNSIP pattern as specific
histological findings rather than a phenotype of a distinct
disease entity. They also stated that CiOP-induced fibrotic
interstitial pneumonia had a low risk of acute exacerbation
and showed small improvements in restrictive ventilatory
impairment during 12 months of follow-up (2). Later, CiOP
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Figure 2. Biopsy specimens obtained from the right lower lobe show relatively homogeneous thick-
ening of the alveolar septa with fibrosis and infiltration of inflammatory cells consistent with non-
specific interstitial pneumonia [A, Hematoxylin and Eosin (H&E) staining, x1]. Findings of cicatricial

organizing pneumonia such as dense fibrosis with formation of intraluminal eosinophilic scar tissue

without destruction of the underlying lung architecture (B, arrow; H&E staining, x400) and intralu-
minal pulmonary ossification containing bone marrow such as fat and hematopoietic cells (C, arrow-

head, H&E staining, x400) are seen.

was reported to be often accompanied by DPO, which was
thought to represent a sequel of ordinary organizing pneu-
monia as well as CiOP (3).

Diffuse pulmonary ossification is divided into nodular-
type ossification and DPO (5). Pulmonary nodular ossifica-
tion can be associated with passive congestion due to heart
failure, mitral stenosis, and hypertrophic subaortic stenosis.
DPO is a rare condition characterised by metaplastic bone
formation in the lung parenchyma and can be idiopathic or
occur in association with underlying lung diseases, such as
idiopathic pulmonary fibrosis (IPF) (5-8). Egashira et al. re-
ported that DPO is common among patients with fibrosing
interstitial lung disease and is significantly more prevalent in
patients with IPF than in those with other fibrosing intersti-
tial lung diseases. However, DPO is also observed in pa-
tients with NSIP and chronic hypersensitivity pneumonitis,
although its prevalence in these patients is significantly
lower than in patients with IPF (6). In addition, Kim et al.
reported that DPO was seen only in UIP patients, not in
NSIP patients, although the number of patients involved in
their study was small (7). In the present case, the intralumi-
nal pulmonary ossification differed from the morphology
typical of DPO but did contain bone marrow, such as fat
and haematopoietic cells, representing characteristic findings

of DPO (3). Therefore, we considered the intraluminal pul-
monary ossification in our case to represent DPO. Our case
demonstrated improvement in restrictive ventilatory impair-
ment without acute exacerbation under antifibrotic treatment,
although follow-up for only one year is insufficient.

The association of fNSIP, CiOP, and DPO may have been
coincidental in the present patient. However, CiOP has been
observed in fNSIP as well as in UIP (2), and DPO has also
been observed in NSIP, although its prevalence in NSIP is
significantly lower than that in IPF (6). In addition, CiOP
and DPO are believed to represent sequelae of normal or-
ganizing pneumonia, which is induced by lung injury (3),
and DPO is confined to areas of more pronounced fibrosis,
suggesting that DPO may reflect the chronicity and/or sever-
ity of interstitial pneumonia (7). Based on these observa-
tions, we speculated that relatively robust lung injury, simi-
lar to that involved in the pathogenesis of IPF, may have re-
sulted in the development of intraluminal pulmonary ossifi-
cation containing bone marrow in this patient with fNSIP,
although the cause of the lung injury is unknown. This case
demonstrated that DPO can develop in instances of fibrotic
interstitial pneumonias other than IPF. To clarify the patho-
genesis underlying the associations between fibrotic intersti-
tial pneumonia, CiOP, and DPO, further research is needed.
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In addition, physicians should be aware of these relatively
rare conditions.

In conclusion, we reported a rare case of idiopathic fNSIP
with CiOP and intraluminal pulmonary ossification contain-
ing bone marrow. Relatively robust lung injury similar to
that of IPF might have resulted in the development of CiOP
and intraluminal pulmonary ossification.
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