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Osseous Metaplasia of the Urinary Bladder:
Mini Review of the Cases Reported After 1991

Abstract

Osseous metaplasia of the urinary bladder is a rarely found condition by
pathologists during histological analysis. Cancer, infection and inflammation are
implicated with its appearance. Our paper examines cases after 1991, excluding
those with osseous metaplasia in distal visceral and/or nodal metastases and
osteogenic malignancies like osteosarcomas. A series of 11 cases were found
after a thorough search in PubMed and Google Scholar databases, while "bladder
osseous metaplasia” and "bladder bone formation" were used as key search
terms. Urothelial - transitional cell carcinomas are found to be involved in 81% of
the cases, while one case of angiosarcoma and one case of leiomyosarcoma are
included with a mean age of 70.7 years. Only 2 of the subjects were females. The
theories for its appearance speculate a subclone of tumour cells able to induce
osteogenesis, transformation of undifferentiated stromal mesenchymal cells into
osteoblasts and bone morphogenetic proteins BMP-2 and BMP-Ib which act as
cytokines. Osseous heterotopic metaplasia still constitutes a subject which needs
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Introduction

Osseous metaplasia in the urinary bladder may appear in several
conditions, but mainly as an entity which accompanies bladder
cancer. Tumours of the urinary bladder present the most serious
cluster of malignant diseases of the urinary tract. They represent
about 5-10% of all cancers globally. There is a preference
towards male patients, with the ratio of male to female incidence
being 3:1. Furthermore, there is a 39-fold higher prevalence of
Caucasian males [1]. Environmental background plays a significant
role. Thus, smoking, infections (schistosoma haematobium),
race, gender, arsenic in drinking water, occupational exposure
to aromatic amines (products of the chemical, dye and rubber
industries as well as hair dyes, paints, fungicides, cigarette
smoke, plastics, metals and motor vehicle exhaust), are all well
known risk factors for bladder cancer [2,3]. Osseous metaplasia
is a rarely observed lesion in the stroma of bladder carcinoma,
either in the primary tumour and/or in a metastasis [4].

Our review aims to quote cases of osseous metaplasia of the
bladder, alert pathologists to differentiate osseous metaplasia
from osteosarcomas and gather the availliable knowledge on the
subject.

Methods

A thorough search was conducted in the PubMed and Google
Scholar databases, with the terms "bladder osseous metaplasia"
and "bladder bone formation" as key words. Papers written in
English and dated after 1991 were the only ones to enter our
study. All manuscripts containing cases of cancer with osseous
metaplasia inside the urinary bladder were included in our study.
Cases with osseous metaplasia in distal visceral and/or nodal
metastases and osteogenic malignancies like osteosarcomas
were excluded.

Results

A series of 11 case reports matching our criteria were gathered
(Table 1), available to be discussed [2,4-13]. Our search was
limited concerning the time period, beginning in 1991, as Eble
and Young in that year published a review of the literature. Only
a few cases were reported after that [6]. Our findings support
that osseous metaplasia of the bladder is found in cancerous
environments. Urothelial - transitional cell carcinomas are mainly
involved (81% of the cases). One case of angiosarcoma and one
case of leiomyosarcoma are included. Excluding 2 paediatric
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Table 1 Cases of osseous metaplasia in the urinary bladder after 1991.

S No. Authors Age Gender

Rallabandi et al. [5] Female

Skarda et al. [12]

cases, the mean age for the discovery of osseous metaplasia was
70.7 years of age. Only 2 of the subjects were females.

Discussion

Osseous metaplasia is a rare event in any tissue. While tumours’
calcification is usually dystrophic and occurring in the areas of
necrosis, osseous metaplasia, which refers to the formation of
mature bone, has been demonstrated in benign and malignant
conditions. Its incidence in malignant tumours is approximately
0.4% [14,15].

Osseous metaplasia is an additional, considered to bare benign
prognosis, microscopic finding in bladder cancer. Bone formation
in the stroma of a bladder tumour concerns the primary tumour
and in the majority of the reported cases the tissue itself is too of
benign appearance. Its main challenge is to differentiate it from
sarcomatoid carcinoma with osteosarcomatous differentiation,
or from radiation induced osteosarcoma, tumours that are a
priori osteogenic and obviously change both the course and the
treatment of the case [6].

Although the terms urothelial carcinoma and transitional cell
carcinoma are synonyms, there is no global consensus and
pathologists used them both. The configuration of the urothelial
tumor’s histological pattern is usually papillary, but it can also be
of solid appearance or present mixed patterns. The lesion is most
often seen as a thickening of the epithelium with an increased
number of cell layers evenly distributed but densely packed.
The cell nuclei often retain their normal orientation and round
contour, while they are more pleomorphic and mitoses may be
numerous. Papillary carcinoma is being presented as cauliflower
or polypoid in shape tumour with superficial ulceration and
necrosis and moderate architectural and cytologic atypia
[2,13]. Angiosarcomas are an uncommon group of malignant
neoplasms, characterized by rapidly proliferating, extensively
infiltrating anaplastic cells derived from blood vessels, lining
irregular blood-filled spaces [16]. Leiomyosarcomas are
tumourus masses that originate from the smooth muscle cells,
or precursor mesenchymal stem cells committed to this line of
differentiation [17]. Despite the fact that both Angiosarcomas
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Histology

Bladder cancer - Angiosarcoma

Bladder cancer - Urothelial high grade papillocarcinoma

and Leiomyosracomas are classified as sarcomas, they are
included in our study as they o not present a predisposition
towards osseous metaplasia. All those malignancies may be
diagnosed accompanied with osseous metaplasia of the stroma
and should be differentiated from osteosarcomas, which are
known to produce bone lesions, maybe through the expression
of the bone morphogenetic protein receptor 2 [18].

Several theories are suggested for osseous metaplasia. The
degree of calcification is reported to be minimal to extensive.
Some speculate that a subclone of tumour cells able to induce
osteogenesis could be created in a focus in the cancerous area,
leadingtocompletely benign osseousdevelopment, astransitional
epithelium is a well-known bone-inducing agent [6,19]. Others
propose the transformation of undifferentiated stromal
mesenchymal cells into osteoblasts in a favourable environment,
while it is widely believed that both bone morphogenetic proteins
BMP-2 and BMP-Ib act as cytokines, target multipotent cells and
induce differentiation of mesenchymal cells into osteoblasts,
resulting to bone formation at heterotopic, extraosseous sites
[6,20]. However, there are also several benign conditions that
may microscopically present osseous metaplasia: inflammatory
lesions and benign tumors, like ganglioneuroma, schwannoma,
paraganglioma, hemangioma, and presacral teratoma [21,22].

The most typical sign of bladder cancer is a painless, gross
hematuria, often as anisolated symptom. Computed tomography
usually reveals calcification areas, while osseous metaplasia
is confirmed after histological tumour biopsy examination,
following curative transurethral tumour resection [2].

Conclusion

Osseous metaplasia in the bladder is a rare phenomenon. This is
a feature which should be differentiated from the tumours able
for bone production. Although this is a benign characteristic,
metaplastictissue procedures may be considered as precancerous
lesions. Heterotopic osseous metaplasia in any tissue is itself a
rare phenomenon, thus it should raise further examination and
evaluation of its clinical significance for the patient.
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