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Abstract 

Heterotopic ossification in colorectal carcinoma is extremely rare. This report presents the 

case of a 57-year-old male who had undergone a low anterior resection following a diagno-

sis of rectal carcinoma. Histological examination showed heterotopic ossification in the tu-

mor. The patient was referred to Ibaraki Medical Center, Tokyo Medical University, with a 

diagnosis of rectal carcinoma by a local physician. Abdominal computed tomography re-

vealed thickening of the rectal wall with calcified deposits, and virtual colonoscopy showed 

stenosis with a mass in the rectum. The patient underwent a low anterior resection and di-

verting ileostomy in May 2014. Histological examination of the excised tumor showed mod-

erately differentiated adenocarcinoma and an infiltration of spindle cells with numerous foci 

of osteoid and ossification, with osteoblastic rimming in the stroma. Immunohistochemical 

analysis of these spindle cells and osteoblasts revealed negative staining for AE1/AE3, sug-

gesting a reactive change. There was metastasis in 1 of the 12 lymph nodes, and the tumor 

was diagnosed as stage IIIB (T4a, N1a, M0) rectal carcinoma. The patient had an uneventful 

recovery and was followed up at our outpatient clinic. In conclusion, the malignant potential 

of heterotopic ossification in rectal carcinoma has not been determined. However, hetero-
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topic ossification is induced by tumor progression in a microenvironment, suggesting a high 

tumor malignity. The patient should be carefully monitored after surgery in terms of im-

proved patient outcome. © 2016 The Author(s) 

 Published by S. Karger AG, Basel 

Introduction 

Calcification is often observed in thyroid, breast, and ovarian carcinomas as well as 
brain tumors; however, ossification is rare in gastrointestinal tract malignancies. Moreover, 
ossification in colorectal carcinoma is decidedly rare and has not been elucidated with re-
gard to malignity and histogenesis. Here, we report the case of a 57-year-old male with het-
erotopic ossification in rectal carcinoma. 

Case Presentation 

A 57-year-old male visited a local physician due to recurrent constipation and diarrhea. 
In the rectum, colonoscopy revealed the entire circumference of an elevated tumor with a 
central depression not passing through the tumor. A tumor biopsy indicated moderately 
differentiated adenocarcinoma. The following day, he was referred to Ibaraki Medical Cen-
ter, Tokyo Medical University, with a diagnosis of rectal cancer. His medical history was oth-
erwise unremarkable. The findings of a subsequent physical examination were also unre-
markable, except for a rectal examination that detected a palpable mass. Laboratory data 
revealed an increase in the white blood cell (8,900/μL), C-reactive protein (1.76 mg/dL), and 
carcinoembryonic antigen (10.7 ng/mL) levels. Abdominal computed tomography revealed 
thickening of the rectal wall with calcified deposits, but no liver metastasis (Fig. 1). A virtual 
colonoscopy revealed stenosis with a mass in the rectum, which was confirmed by colonos-
copy (Fig. 2). A diagnosis of rectal carcinoma was established, and a low anterior resection 
and diverting ileostomy were performed in May 2014. The resected tumor measured 8.0 × 
7.0 cm, and a section of the tumor revealed solid gray, yellowish myxoid areas. Histological 
examination of the excised tumor showed moderately differentiated adenocarcinoma that 
had penetrated the rectal wall and exposed the surface of the serosa. The tumor contained 
an infiltration of spindle cells and numerous foci of osteoid and ossification, with osteo-
blastic rimming in the stroma (Fig. 3). Immunohistochemical analysis of these spindle cells 
and osteoblasts revealed negative staining for AE1/AE3. There was cancer metastasis in 1 of 
the 12 lymph nodes. The tumor was diagnosed as stage IIIB (T4a, N1a, M0) according to the 
International Union against Cancer Tumor Node Metastasis Classification (7th edition) [1]. 
The patient had an uneventful recovery and was discharged on postoperative day 20. Subse-
quently, the patient was administered oral tegafur/uracil and leucovorin therapy for 6 
months, and his progress is currently being followed up at our outpatient clinic. 
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Discussion 

According to 2 review articles, the most common sites of heterotopic ossification in  
a gastrointestinal tract tumor were the colon and rectum [2, 3]. Dukes [4] mentioned a  
frequency of incidence below 0.4%. In the PubMed database (http://www.ncbi.nlm. 
nih.gov/pubmed/), there have been 11 reported cases of colorectal carcinoma, including the 
present case, with ossification described by the words “ossification”, “calcified”, and “colo-
rectal carcinoma” between 1995 and 2015 (Table 1) [3, 5–11]. The average age of the pa-
tients in these reports was 58.8 years (range 46–79), and the male-to-female ratio was 7:4. 
In most of these patients, the tumors mainly occurred in the rectum (63.6%). Although there 
were no data for 2 patients, the average maximum size of the tumor was 6.5 cm (range 2.1–
9.0). Regarding the histological type, mucinous adenocarcinoma was seen in 4 patients 
(36.4%). Although there were no data for 4 patients, 6 of 7 cases (85.7%) had metastasis to 
the lymph nodes. The nature of heterotopic ossification in colorectal carcinoma is debatable. 
Dukes [4] reported that it had a slow growth and low malignant potential. On the other hand, 
Matsumoto et al. [10] reported a case of a rapidly progressive course after surgery. In the 
present case, the tumor penetrated the rectal wall, and cancer metastasis was detected in the 
regional lymph node. Taking this into consideration, ossification in colorectal carcinoma has 
a high progression potential and a poor prognosis. 

In the histological examination of ossification in a tumor, osteosarcoma should be con-
sidered as a differential diagnosis. In the present case, stromal spindle cells showed little 
dysplasia and mitosis, and osteoblasts were linked by tight and gap junctions and integrated 
with an underlying osteocyte, namely osteoblastic rimming. Moreover, immunohistochemi-
cal staining of these stromal cells were negative for AE1/AE3. These histological findings 
supported the fact that ossification was induced by a reactive change of the tumor progres-
sion. The formation process of heterotopic ossification in a tumor remains debatable. Previ-
ous reports have demonstrated that bone morphogenetic proteins (BMPs) are implicated in 
heterotopic ossification [8]. BMPs are a group of transforming growth factors (TGF) that 
have the ability to induce bone and cartilage formation, and TGF-β activity also strongly en-
hances BMP-2 [12]. An immunohistological study demonstrated that BMP-2, BMP-4, BMP-5, 
and BMP-6 were present in tumor and stromal cells, and BMPs played an important role in 
heterotopic ossification [8]. Moreover, in another immunohistological study, the glioma-
associated oncogene protein-2 showed positive staining for tumor and stromal cells, and α-
smooth muscle actin showed negative staining for tumor cells but positive staining for stro-
mal cells [13]. The TGF-β pathway has been shown to induce glioma-associated oncogene 
protein-2 and α-smooth muscle actin [14, 15]. These previous studies have indicated that the 
histogenesis of heterotopic ossification is mediated by BMPs and TGF-β from the stromal 
cells in the tumor microenvironment. 
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Conclusion 

Heterotopic ossification in rectal carcinoma is decidedly rare, and the malignant poten-
tial has not been determined. However, heterotopic ossification is induced by tumor pro-
gression in a microenvironment, suggesting a high tumor malignity. The patient should be 
carefully monitored after surgery in terms of an improved patient outcome. 
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Fig. 1. Abdominal computed tomography demonstrating thickening of the rectal wall with calcified de-

posits. 
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Fig. 2. Virtual colonoscopy revealing stenosis with a mass in the rectum (arrow). 
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Fig. 3. Histological analysis of the excised tumor. a Moderately differentiated adenocarcinoma with numer-

ous foci of osteoid and ossification (hematoxylin and eosin stain. ×40). b Osteoblasts are linked by tight and 

gap junctions and integrated with the underlying osteocyte, namely osteoblastic rimming (hematoxylin 

and eosin stain. ×100). 

 

 

 

 
Table 1. Summary of heterotopic ossification in colorectal carcinoma 

 
 
First author [ref.] Reported 

year 

Age, 

years 

Sex Tumor 

location 

Size, cm Pathology Lymph  

node  

metastasis 

TNM  

classification 

         
         
Haque [3] 1996 78 M Rectum 7.0 × 4.0 Mode-AC and Muci-AC N.D. N.D. 

  46 F Cecum 1.9 × 2.1 Muci-AC N.D. N.D. 

  55 F Transverse colon 8.0 × 5.0 × 3.0 Muci-AC N.D. N.D. 

Beauchamp [5] 1997 64 M Rectum 9.0 Mode-AC (+) T4, N2, MX 

Papadopoulos [6] 1998 47 F Cecum N.D. Mode-AC N.D. N.D. 

Alper [7] 2000 56 M Rectum N.D. Muci-AC (+): 2/12 N.D. 

Imai [8] 2001 50 F Ascending colon 4.0 × 4.0 × 6.5 Mode-AC and Poor-AC (+): 6/43 N.D. 

Szumiło [9] 2004 79 M Rectum 4.0 × 5.0 × 0.8 Mode-AC (+): 2/10 T3, N1, MX 

Matsumoto [10] 2004 67 M Rectum 9.0 × 8.5 × 7.0 Well-AC (+): 4/13 N.D. 

Badmos [11] 2011 48 M Rectosigmoid 4.0 × 4.0 × 2.5 Well-AC (–) T3, N0, MX 

Present case 2016 57 M Rectum 8.0 × 7.0 Mode-AC (+): 1/12 T4a, N1a, M0 

 
 
N.D., no data; Mode-AC, moderately differentiated adenocarcinoma; Muci-AC, mucinous adenocarcinoma; Poor-AC, poorly dif-

ferentiated adenocarcinoma; Well-AC, well-differentiated adenocarcinoma; TNM, tumor node metastasis; T, primary tumor 

site; N, regional lymph node involvement; M, presence or otherwise of distant metastatic spread; (+), present; (–),  absent. 
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