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Abstract

It is uncommon in clinical practice to discover cancer as either a metastasis within soft tissue

or containing heterotopic bone formation. These rarities are documented primarily through

case reports in the literature. This report describes a patient with colon cancer whose

painful wrist lesion was proven to exhibit both of these unusual features. It is important to

recognize soft tissue metastases, as these are managed differently than a carcinosarcoma, for

instance. In addition, although heterotopic bone formation does not alter the prognosis or

management of colon cancer, it can prove a valuable starting point for understanding

carcinogenesis.
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Introduction

Cancer rarely metastasizes to the soft tissue. In one robust prospective study of soft tissue

masses, only 3% were metastatic lesions[1]. Heterotopic bone formation is also an unusual finding.

This case report presents a patient with a soft tissue lesion in the wrist, which was diagnosed as

metastasis originating from a colon adenocarcinoma, with heterotopic bone formation. These

unusual findings have been addressed in case reports and there is now more knowledge about

which tumors are more likely to spread to soft tissue, and which mechanisms may underlie

atypical heterotopic bone formation in some cancers[2].
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Case report

A 60-year-old, white, nonsmoking male with a medical history remarkable only for hypertension

presented with rectal bleeding in 2006. Anterior resection and lymph node removal were

performed and analysis on pathology demonstrated poorly differentiated adenocarcinoma of

the sigmoid colon. An initial treatment with 12 cycles of FOLFOX6 for 6 months was completed.

He did not follow up with oncology after treatment. Five years after chemotherapy, he had

increased carcinoembryonic antigen (CEA) at 6.3ng/ml. At this time, he was found to have

metastatic lesions in his left adrenal gland, right hepatic lobe and lung (Fig. 1). Despite a 5-month

course of irinotecan and erbitux, his CEA levels continued to increase, and the patient elected to

discontinue chemotherapy.

A few months later, after 1 year of discomfort, the patient sought evaluation for a tender

swollen lump in his right lateral wrist aggravated by supination and pronation. Examination

revealed a freely moveable 3�4 cm mass thought to be a giant cell tendon, sarcoma, or metastatic

mass by magnetic resonance imaging (MRI). An excisional biopsy with regional anesthesia was

performed, during which a non-encapsulated 5�7 cm mass resembling an inclusion cyst was

resected. Pathological analysis revealed metastasis consistent with a primary colon adenocarci-

noma, as well as heterotopic bone formation (Figs. 2–4).

Discussion

Although skeletal muscle is highly vascular and comprises up to 50% of the body’s mass, only a

handful of case reports describe soft tissue metastases[3,4]. Possible explanations for the rarity of

cancer in these sites include turbulent blood flow hostile to tumor cells, high concentrations of

Fig. 1. Positron emission tomography/computed tomography scan demonstrates a hypermetabolic mass in the left upper
lobe (2.5�4.2 cm), increased from 3.6�3.9 cm 4 months previously. A hypermetabolic mass measuring 2.7�4.2 cm is also
visible on the left adrenal gland.
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lactic acid preventing growth of the tumor cells, and proteases deterring the invasion and growth

of cells at these sites[5]. It is also thought that low molecular weight factors produced by muscle

inhibit proliferation of tumor cells[6].

Due to nonspecific findings, soft tissue metastases are particularly challenging to diagnose.

Patients may be asymptomatic or may complain of discomfort, inflammation, and or erythema

mimicking soft tissue sarcomas[3,7–10]. Furthermore, imaging with MRI has been shown to detect

skeletal muscle metastatic lesions that are sometimes missed with computed tomography, but

does not always enable clinicians to distinguish a soft tissue tumor from inflammation[4,11–13].

Positron emission tomography imaging has been successful in detecting occult cancers and

metastases, and is a recommended resource in these cases[14,15].

Heterotopic bone formation is an even less expected finding in cancer. Although this

phenomenon is not currently associated with a change in patient management or prognosis,

it is of academic interest. Recent findings in the literature suggest that fibroblasts, alkaline

phosphatase, and extravasation of mucin can lead to ossification[2,16]. Various factors are thought

to induce osteoblast-like cells and osteoclast-like cells, which cause bone-like tissue to form[17].

Fig. 3. Large neoplastic glands, some containing granular necrotic material. This dirty necrosis is often seen in metastatic
colonic adenocarcinoma. Note heterotopic bone formation in stromal tissue.

Fig. 2. Magnetic resonance imaging without contrast showing a mass on the right wrist measuring 4.2�2.4�3.8 and located
medial to the carpal tunnel and deep to the flexor carpi ulnaris tendon along the course of the abductor digiti minimi
tendon.
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Specific bone morphogenic proteins have been found to play a role in this process, and one of

these is stimulated by Gli2[14,18–20].

Teaching points

� It is important to keep in mind the differential diagnoses of a soft tissue mass, because early

diagnosis of a metastatic lesion could improve patient outcomes. Furthermore, heterotopic

bone formation is worth noting in future cases, as exploration of this uncommon phenomenon

is leading to improved understanding of the mechanism of carcinogenesis.
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