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Abstract

Dendriform pulmonary ossification is a rare form of diffuse pulmonary ossification that is usually detected incidentally on chest
radiographs or chest computed tomography (CT) imaging. In this article, we present two patients who were incidentally found to
have dendriform pulmonary ossification on chest imaging. The article will present the history and imaging findings of these two
cases and then review the clinical, histological, and radiographic manifestations of dendriform pulmonary ossification.
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Introduction

Diffuse pulmonary ossification is a chronic process
characterized by progressive metaplastic ossification. Since
patients with this condition are usually asymptomatic,
the diagnosis may only be made on autopsy or surgical
pathology specimens.! Two forms of diffuse pulmonary
ossification are described in literature: The relatively more
common nodular type and the rarer dendriform type.
We report two patients who underwent chest computed
tomography (CT) imaging in whom we incidentally found
dendriform pulmonary ossification (DPO).

The first patient, a 79-year-old non-smoker, had been in
his usual state of health until March 2009, when he was
admitted to the hospital with pneumonia and bacteremia.
He had since then had progressively increasing shortness
of breath. His pulmonary function tests showed severe
restriction, with forced vital capacity (FVC) of 42%
and moderately reduced diffusion capacity. A chest
radiograph revealed cardiomegaly and multifocal
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interstitial opacities throughout both lung fields [Figure 1].
To further characterize the disease process, a chest CT was
ordered. CT revealed mild centrilobular emphysema, air
trapping, and diffuse bilateral calcified nodular densities
[Figures 2 and 3] that were seen extending in a linear and
branching pattern. An open lung biopsy was performed and
showed dystrophic calcium with osseous metaplasia (early
bone formation) [Figure 4]. No other pathology was
detected.

The second patient was a 77-year-old male who presented
with a recent diagnosis of bladder carcinoma. The patient
had a past medical history of coronary artery disease,
stroke, hypertension, and hypercholesterolemia. He was
a former smoker who had quit tobacco 30 years prior to
his presentation. His occupational history was remarkable
for asbestos exposure. His pulmonary function tests were
normal. CT of the chest was done as part of the staging
procedure. CT showed multiple scattered peripheral
linear and branching nodular densities, most of which
were calcified. The lesions were more marked in the lower
lobes [Figures 5 and 6].

Discussion

Pulmonary calcifications are extremely common findings in
chest imaging and can occur in a multitude of conditions.
The common causes of pulmonary calcifications and
ossifications are listed in Table 1. Diffuse pulmonary
ossification is a chronic metaplastic process characterized
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Figure 1: Chest X-ray shows patchy bilateral interstitial opacities in
both lungs (arrows)
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Figure 4: Ossification (left) adjacent to benign, unremarkable, lung
alveoli (right) (H and E, x100)

by the histologic presence of mature bone in the interstitial
or alveolar spaces.? It is a rare asymptomatic entity that is
associated with diffuse and chronic cardiac or pulmonary
disease or other systemic disorders such as amyloidosis.
Diffuse pulmonary ossification is a marker of the chronicity
and/or severity of the process. When the disease is extensive,
lung function shows a restrictive pattern and low diffusing
capacity.

Diffuse pulmonary ossification has been recognized in two
forms: Granular (nodular) and dendriform.P! Of the two
entities, dendriform pulmonary ossification is less common.

The nodular form of pulmonary ossification usually
occurs in the context of chronic congestion such as in

Figures 2 and 3: CT images show the branching calcific densities in
both lungs (arrows)

Figures 5 and 6: CT images show the clustered calcific densities in
the left lower lobe associated with fibrosis (arrows)

mitral valve stenosis. However, it can develop with
any condition leading to chronic pulmonary edema
and pulmonary venous hypertension.?¥ On imaging, it
typically presents as densely calcified, smooth, round
nodules of 1-5 mm size that can often be mistaken for
healed disseminated granulomatous infection such
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Table 1: Differential diagnosis of pulmonary calcifications and
ossifications

Calcifications
Dystrophic- Calcifications which occur in diseased lung
Infections- Granulomatous infection such as histoplasmosis and
tuberculosis, viral infections such as varicella and parasitic infections such
as paragonimiasis
Granulomatous non-infectious diseases-Sarcoidosis
Occupational lung disease- Silicosis, Coal workers’ pneumoconiosis
Metabolic lung diseases- Amyloidosis, pulmonary alveolar microlithiasis
Pulmonary vascular causes- Areas of prior hemorrhage or infarction,
pulmonary hypertension, congenital conditions such as arterio-venous
malformation
Post-therapy- Post radiation therapy
Metastatic- Calcifications which occur in normal lung
« Benign causes- Hypercalcemia in the setting of chronic renal failure, other
causes of primary hyperparathyroidism, iatrogenic (following calcium
therapy), Paget’s disease
« Neoplasms such as parathyroid carcinoma, multiple myeloma, lymphoma/
leukemia and metastases such as breast sarcoma, chondrosarcoma and
synovial sarcoma
Ossifications
Nodular pulmonary ossification- In patients with chronic venous congestion
such as long standing mitral stenosis
Dendriform pulmonary ossification-In patients with interstitial fibrosis
Bone forming neoplasms such as ostegenic sarcoma

as histoplasmosis. Histologically, nodular pulmonary
ossification (NPO) appears as a rounded calcified or ossified
mass within an expanded alveolus.’! Unlike dendriform
pulmonary ossification (DPO), NPO is usually devoid of
marrow elements or fat.®

The dendriform type of ossification (named because of
the dendritic appearance) usually occurs in the setting
of chronic inflammation, including interstitial fibrosis;*”!
however, sometimes it is idiopathic. It most commonly
occurs in men in their fifth and sixth decades of life.
Other conditions in which the dendriform pattern has
been described include amyloidosis, asbestos exposure,
busulfan therapy, and cystic fibrosis.”®! On a chest
radiograph, it manifests as delicate, branching linear
interstitial opacities. The picture may be indistinguishable
from that of fibrosis, bronchiectasis, or lymphangitic
spread of tumor. It preferentially affects the alveolar
interstitium, expanding the alveolar septa rather than the
alveolar spaces.!

Although the exact pathogenesis of diffuse pulmonary
ossification is unknown, it has been shown that
underlying fibrosis is the precursor of DPO.F! It is thought
to be due to metaplasia of pulmonary fibroblasts into
osteoblasts in response to chronic insult rather than
transformation of metastatic calcification into bone. Some
authors have postulated that anoxia produces an acidic
environment, which stimulates fibroblast proliferation
and metaplastic osseous formation."” As mentioned
earlier, DPO usually has fat or marrow elements within
the bony proliferations.?!

Dendriform pulmonary ossification is slowly progressive
and may be apparent radiographically as bilateral,
lower lobe—predominant, nonspecific reticulonodular
densities. CT is better than plain radiography for
demonstrating the presence of calcium in the affected
lung tissue and in delineating the associated lung disease.
High-resolution CT scans of the chest reveal branching
lines of calcifications of 1-4 mm width in a bronchovascular
distribution.”? The appearance of DPO is fairly
characteristic on CT and can be easily distinguished from
other diffuse causes of calcifications such as pulmonary
alveolar microlithiasis, which typically have innumerable
calcified micronodules. DPO can also be detected by bone
methylene diphosphonate, which shows focal uptake of
the bone-scanning agent (e.g., technetium-99m methylene
diphosphonate).'! Thoracoscopic biopsy enhances the
procurement of tissue to establish a clinical diagnosis.
Accurate prognosis is difficult to determine as cases
are generally diagnosed post mortem; however, most
cases show little or no change over time. No treatment
protocols are established and surveillance with annual
pulmonary function tests and chest roentgenograms
are recommended in patients with suspected diffuse
pulmonary ossification.

To summarize, in this article we present two cases of DPO, a
relatively rare entity that represents an interesting response
of the lung parenchyma to chronic injury. Knowledge of
this entity is important for radiologists and clinicians alike
so that the condition is not confused with other forms of
calcium deposition or granulomatous processes.
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