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CASE REpoRt

CASE 1
A 48-year-old male presented with acute onset abdominal 
distension, pain  and obstipation for five days. X-ray abdomen 
showed multiple air-fluid levels suggestive of intestinal obstruction.  
A provisional diagnosis of acute intestinal obstruction secondary 
to an underlying Tumor was made.  Routine investigations were 
normal except for serum Carcinoembryonic Antigen (CEA) levels, 
that were mildly raised (3.19 ng/mL). The patient underwent 
emergency exploratory laparotomy in which a large fungating 
mass was seen completely obstructing sigmoid colon along with 
paracolic lymphadenopathy. The patient underwent left-sided 
hemicolectomy with an end colostomy. 

On gross examination, resected specimen, 30.5×4.0 cm in size, 
showed an ulceroproliferative firm to hard growth measuring 
6.0×5.0×4.0 cm [Table/Fig-1]. Microscopic examination showed a 
Tumor in the sigmoid colon arranged in a complex glandular and 
focal cribriform pattern, exhibiting moderate nuclear anaplasia. The 
background showed abundant extracellular mucin. Laminated bony 
trabeculae of varying thickness rimmed by cuboidal to polygonal 
uninucleate bland looking osteoblasts were diffusely seen in the 
stroma in close proximity to the Tumor [Table/Fig-2]. The bony 
trabeculae, however, did not enclose any marrow elements. Focal 
areas of calcification were also evident in the necrotic areas of the 

Tumor suggestive of dystrophic calcification. Histopathological 
diagnosis of moderately differentiated adenocarcinoma, mucin-
secreting type with OM was made. Eleven lymph nodes resected 
from the specimen were free of Tumor and did not show any 
evidence of ossification.
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ABStRACt
Osseous Metaplasia (OM) or heterotopic ossification is a rare phenomenon with unknown aetiology that is characterised by  the 
formation of mature bone elements in the stroma of different tumors. Awareness of this condition is important to avoid diagnostic 
confusion with carcinosarcoma and local bone invasions that have different lines of treatment and prognosis. Here, authors report 
two cases of heterotopic ossification in adenocarcinoma of sigmoid colon and lung and provide salient features that could help to 
detect the condition. 

[table/Fig-1]: (Case 1): The resected specimen showing Tumor (black arrow) in 
sigmoid colon.

[table/Fig-2]: (Case 1): Section shows glandular Tumor with osseous metaplasia 
(black arrow) in a mucinous background (H&E, x400).

CASE 2
A 42-year-old male presented with cough, chest pain and 
dyspnea for 2-3 months and haemoptysis for the last two weeks. 
X-ray chest PA view presented an ill-defined opacity in the right 
hilar and parahilar region along with cardiomegaly [Table/Fig-3]. 
Contrast Enhanced Computed Tomography (CECT) thorax 
showed a small mass in the right bronchus intermedius along 
with sub-segmental collapse of the superior segment of right lower 
lobe [Table/Fig-4]. Considering a middle-aged and non-smoker, 
a provisional diagnosis of subacute infection, like tuberculosis, 
was made. Patient underwent flexible bronchoscopy which 
showed an endo-bronchial growth in the right bronchus 
intermedius. Endo-bronchial biopsy showed a Tumor arising 
from the overlying dysplastic bronchial mucosa and comprising 
of malignant cells arranged in sheets and focal glandular pattern. 
Interspersed within the Tumor was seen an irregularly deposited 
osteoid lined by bland osteoblasts [Table/Fig-5]. The bony 
trabeculae were lying in close proximity to the Tumor without 
any evidence of Tumor invasion. The histopathological diagnosis 
of adenocarcinoma lung with heterotopic ossification was made. 
The patient underwent systemic chemotherapy which resulted in 
a partial decrease in the size of the Tumor.
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In the Gastro-intestinal tract, OM has been described in carcinomas 
of caecum, colon and rectum. Isolated colonic involvement seems 
to be rare as compared to rectum with very few cases reported in 
literature [5]. Among the lung carcinomas, heterotopic ossification 
has been predominantly seen in mucin-secreting adenocarinoma. 
In a retrospective analysis of 2269 surgically resected primary 
lung carcinomas, 33 cases of OM were found, out of which 24 
(72%) had histopathological diagnosis of adenocarcinomas. Out 
of 33 patients, 15 had IntraTumoral Heterotopic Ossification (IHO), 
defined as ossification within the Tumor and 18 patients had extra-
Tumoral OM (defined by ossification at a position at least 1 cm 
distant from the Tumor nest) [3]. The present case report also had 
lung adenocarcinoma with intra-Tumoral heterotopic ossification. 
However, the patient was quite young as compared to the previously 
reported cases in one study [6].

Till date, no clear aetiology has been elucidated for the histogenesis 
of this entity, however, different hypotheses have been proposed 
to explain the underlying mechanisms. Osseous metaplasia 
can develop secondary to ischaemia, necrosis, or inflammation 
in and around the Tumor. According to one hypothesis, Tumor 
cells synthesize certain biochemical messengers that stimulate 
uncommitted mesenchymal stromal cells into specific osteoblasts. 
This phenomenon of ‘Osteobast like transformation’ is considered a 
form of Epithelial-Mesenchymal Transition (EMT). Bone Morphogenic 
Protein (BMP), osteonectin, osteocalcin and osteopontin are the 
important factors that are upregulated in the Tumor cells causing 
metaplasia of the pleuripotent stromal cells [7]. Imai N et al., studied 
the immunohistochemical expression of BMP and observed that 
BMP-5 and BMP-6 were highly expressed in the cytoplasm of Tumor 
cells adjacent to ectopic bone tissue islands [8]. Another hypothesis 
suggests the role of mucin extravasated from the mucin-secreting 
adenocarcinomas that have a stimulatory effect on osteogenesis 
[9]. The colonic carcinoma in the present case report also showed 
large areas of extracellular mucin that could have contributed to 
bone formation.

In the differential diagnosis, the osteoid stromal response needs 
to be differentiated from true sarcomatous differentiation that is 
characterised by aggressive course and poor prognosis [10]. The 
carcinosarcomas are biphasic Tumors with both carcinomatous 
and sarcoma likes elements. The sarcoma counterpart may exhibit 
osteosarcomatous, chondrosarcomatous or liposarcomatous 
differentiation whereas heterotopic ossification presents with benign 
bone formation.  In addition, whenever mature bone fragments are 
found in the malignant Tumors, bony invasion by the adjacent Tumor 
should be excluded by means of clinico-radiological correlation 
before labelling it as osseous metaplasia [11]. In the present case 
report, osseous metaplasia were diagnosed by histopathological 
evaluation supported by clinico-radiological correlation. The location 
of lesions away from normal bones excluded the bony invasion in 
both the cases. Immunohistochemical analysis for different markers 
might have helped in consolidating the diagnosis, but were not done 
due to financial issues.

There is no conclusive data on the prognostic implications of 
osteoid metaplasia in different Tumors [3]. Per se, OM is an indolent 
pathology that is unlikely to affect the overall prognosis of the disease 
due to its presence. Usually, presence of OM does not affect the 
management strategy, and the treatment involves the treatment of 
the underlying malignancy.

ConCluSion
Osseous metaplasia is an indolent yet an important diagnostic 
entity. The present cases highlight the need to be aware of this 
uncommon histopathological finding to avoid diagnostic dilemma. 
Its incidental detection should be systematically evaluated to rule 
out other diagnostic mimics particularly carcinosarcoma and local 
bone invasion of the Tumor.

[table/Fig-4]: (Case 2): Contrast Enhanced Computed Tomography (CECT) thorax 
showing a small mass in the right bronchus intermedius along with sub-segmental 
collapse of superior segment of right lower lobe.

[table/Fig-5]: (Case 2): Section shows metaplastic bone (black arrow) in adeno-
carcinoma lung. (H&E, x400).

DiSCuSSion
Osseous Metaplasia (OM), also known as heterotopic bone 
formation, is an incidental histopathological entity that is 
usually found in association with different malignant and benign 
neoplasms. It is an uncommon phenomenon with an estimated 
overall incidence of 0.4% in malignant Tumors [1]. It has been 
reported to occur in Tumors, particularly adenocarcinomas, of 
different organs including gastrointestinal tract, lungs, breast, 
thyroid and pancreas [2-4]. Besides malignancies, ossification 
has also been observed in benign colonic polyps, mucoceles of 
appendix and gastric carcinoid. 

[table/Fig-3]: (Case 2): X-ray chest PA view showing an ill-defined opacity in the 
right hilar and parahilar region.
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