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Case report 

About a misleading calcified mass of the elbow: Soft tissue 
osteochondroma: A case report 
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Introduction: Soft tissue osteochondromas are rare lesions, with a misleading radiology, that can present diag-
nostic dilemma. 
Case presentation: We report the case of 16-year-old girl who presented an anterior swelling in his left elbow, 
slightly painful on palpation, with no signs of inflammation. Elbow mobility was normal. Standard radiographs 
showed a globular calcified mass. CT scan revealed a well-defined lobulated soft tissue mass with extensive flaky 
calcification. Magnetic resonance imaging (MRI) showed lobulated and intermuscular non-enhancing mass. The 
lesion had a low heterogeneous signal on T1 images, and a high heterogeneous signal on T2 FAT-SAT images, 
with low signal areas suggesting calcifications. There was no continuity to the adjacent ulna and radius. The 
patient first underwent image-guided core needle biopsy and histological examination concluded to chondroma. 
The tumour was then resected by anterior approach and the final histological diagnosis was osteochondroma of 
soft tissue. 
Discussion: A diagnosis of extraskeletal osteochondroma should be considered when an ossified mass is localized 
in the soft tissue particularly on the elbow. Excision is the treatment of choice when the function is reduced and 
the nature of the tumour remain uncertain. 
Conclusion: Orthopedic surgeons should know about elbow localization of osteochondromas to help in accurate 
diagnosis and management of the tumour, to avoid overtreatment.   

1. Introduction 

Osteochondromas are one of the most common bone tumours, 
making up 10–15% of all bone tumours and 20–50% of benign bone 
tumours [1]. It is a bone exostosis in which a continuous cortical layer 
projects from the underlying bone [2]. Approximately 50% occur in the 
long bones of the lower extremity, especially around the knee, in the 
distal femur, and proximal tibia. In the upper extremity they may be 
encountered in the proximal humerus [1]. In rare cases, osteochon-
dromas can be discontinuous from underlying bone with a misleading 
radiological feature. Then, these soft tissue osteochondromas or extra-
skeletal osteochondromas can present diagnostic dilemma. It has been 
reported in several tissues of the limbs and in particular localizations 
such as kidney, liver and tongue [3]. To the best of our knowledge, there 
are only two case reports of a soft tissue osteochondroma around the 
elbow, occurring away from the joints [3,4]. We, hereby report third 
such case. 

The work has been reported in line with the SCARE 2020 criteria [5]. 

2. Presentation of case 

A 16-year-old girl presented with a history of a progressive swelling 
in his left elbow for the previous two years. There was no history of any 
trauma, fever or joint effusions. On examination, there was an anterior 
hard swelling of the upper third of the left forearm, slightly painful on 
palpation, with no signs of local inflammation. Elbow flexion-extension 
mobility was normal but range of motion of the prono-supination was 
restricted at the extremes by fifteen degrees. The neurovascular exam 
was normal. 

Standard radiographs showed an anterior calcified and heteroge-
neous round mass in front to the proximal ends of the two bones of the 
forearm with no apparent bone continuity (Fig. 1). 

CT scan revealed a well-defined lobulated mass with flaky calcifi-
cations, measuring 45 mm × 25 mm (Fig. 2a). MRI showed lobulated 
and intermuscular, non-enhancing mass, without any continuity to the 
adjacent ulna and radius. The mass creeps in between the biceps brachii 
and the brachialis muscles, and it was also in contact with the supinator 
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Fig. 1. Standard radiographs showing a globular calcified mass.  

Fig. 2. CT scan showing a well-defined lobulated mass with extensive flaky calcification (2a). In magnetic resonance imaging (MRI), the lesion had a low het-
erogeneous signal on T1 images (2b), and a high heterogeneous signal on T2 FAT-SAT images (2c). There were low signal areas, predominantly in the periphery, 
suggesting calcifications (2c). 

Fig. 3. Intraoperative photo showing a globular tumour in the soft tissues with no accompanying pedicle or connectivity to underlying bones (a). The tumour 
measured 45 mm × 25 mm (3b). The cut surface showed solid variegated bony hard and soft areas (3c). 
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muscle and the medial epicondylar muscles (Fig. 2). The lesion had a 
low heterogeneous signal on T1 images (Fig. 2b), and a high heteroge-
neous signal on T2 FAT-SAT images (Fig. 2c). There were low signal 
areas, predominantly in the periphery, suggesting calcifications 
(Fig. 2c). Myostis ossificans was the most suspected diagnosis but soft 
tissue sarcomas diagnosis was not eliminated. 

The patient first underwent image-guided core needle biopsy and 
histological examination concluded to chondroma. Tumour was then 
resected by modified antero-lateral approach. After incising the skin and 
deep fascia, the supinator longus and the extensor muscles were 
retracted externally. Medial traction on the flexor muscles and then on 
the neurovascular bundle allowed visualization and exposure of the 
tumour, which has no continuity with the forearm bones (Fig. 3a). The 
tumour resection was then accomplished easily. The joint capsule was 
intact and the tumour was extra-articular. The tumour was generally 
rounded, hard and white in colour, measuring 45 mm × 25 mm. It had a 
lobulated cartilaginous surface (Fig. 3b). On section, there was a carti-
laginous appearance with the presence on the periphery of a bony cap of 
varying thickness (Fig. 3c). 

Microscopic examination revealed endochondral ossification with a 
hyaline cartilage cap and mature trabecular bone underneath. Normal 
bone marrow elements were present between the bony trabeculae 
(Fig. 4). The final histological diagnosis was osteochondroma of soft 
tissue, with no signs of malignant transformation. 

The postoperative phase was uneventful. At six months follow-up, 
the patient regained normal elbow function without neuro-vascular 
complications. He had no clinical or radiographic evidence of 
recurrence. 

3. Discussion 

Osteochondroma is the most common primary bone tumour. It is 
usually an extra-articular lesion arising from the metaphysis of long 
bones, filled with cancellous bone and covered by a cartilaginous tissue 

[6]. It can occur in two forms: sessile or pedunculated. In some cases, it 
can be discontinuous from underlying bone, named then extraskeletal 
osteochondroma or soft tissue osteochondroma. Soft tissues osteochon-
dromas are uncommon and most of them arise from synovial tissues in 
joints, tendon sheaths, or bursae [7], giving para-articular, soft-tissue, or 
intra-articular osteochondromas. Approximately 75% of these latter 
tumours are found in the hands and 25% in the feet [8]. A synovial 
osteochondromatosis of the elbow was reported by Kamineni et al. [7] in 
twelve patients. Few para-articular osteochondromas have been re-
ported, with the knee being the most common site (76%), followed by 
the foot (19%) and ankle (5%) [9,10]. Extra-skeletal osteochondromas 
arising from soft tissues have been reported but are rarer. These have 
been reported in buttock, nape of neck and elbow [4,10–13]. To the best 
of our knowledge, there are only two case reports of a soft tissue 
osteochondroma around the elbow [3,4]. We, hereby report the third 
case. 

The pathogenesis of such lesions is unknown and multiple theories of 
origin were postulated. The mesenchymal cells might undergoes meta-
plasia to form these lesions [6]. Sood et al. [12] concluded that they 
arise from metaplastic change from adipose tissue, which was lipoma at 
the beginning. The long list of tissues that are capable of undergoing 
such metaplasia reveals the complexity of influences that may determine 
the chondromatous and osseous transformation of connective tissues 
[6]. Synovium had also been postulated as a possible origin. Kanwat 
et al. [2] think that a non-union of a fracture of a pedunculated osteo-
chondroma can result in a soft tissue osteochondroma. 

Clinically, the symptoms are not specific and may suggest several 
differential diagnoses. There is no preponderance for gender. The clin-
ical complaints are local discomfort, moderate pain, slow growing mass 
and some degree of limited motion in the joint [14]. In our case, elbow 
flexion-extension mobility was normal but prono-supination was 
slightly limited. 

The radioligical features of soft tissue osteochondromas include 
scattered amorphous calcifications and ossifications within a soft tissue 

Figs. 4. (a) Columns of proliferative chondrocytes surrounded by cartilaginous hyaline matrix, (b) Endochondral ossification with normal bone marrow between the 
bony trabeculae, (c) Endochondral ossification occurs at the bone-cartilage interface, (d) Endochondral ossification of proliferative chondrocytes. 
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mass, well-circumscribed and lobulated [15]. 
The CT scan can show the extra-skeletal location and central dense 

areas of calcification or ossification of soft tissue osteochondromas [16]. 
Magnetic resonance imaging (MRI) better delineates the border of 

the mass, thus distinguishing it from a sarcoma. Soft tissue osteochon-
dromas have low-to-intermediate signals on T1-weighted images and a 
mixture of intermediate-to high signals in the cartilaginous areas on T2- 
weighted images. An intermediate T2 signal intensity is shown in areas 
of mature ossification except densely calcified areas that have low-signal 
intensities [16]. MRI provides accurate measurements of these tumours 
and their relationship with the adjacent structures. MRI also demon-
strates the absence of osseous continuity with underling bone. 

Histologically, soft tissue osteochondroma may be confused with a 
bizarre parosteal osteochondromatous proliferation (BPOP) also known 
as Nora's lesion. It is a rare benign surface bone lesion most commonly 
involving the small bones of the hands and feet and more common in 
adults during the second to third decades of life. Histopathological 
features show typically a disorganized lesion of a cellular cartilaginous 
cap with atypical chondrocytes, regions of incomplete endochondral 
ossification, a densely mineralized cartilaginous tissue referred to as 
basophilic bone or blue bone and interspersed fibrovascular stroma with 
spindle cells without marrow component. 

However, soft tissue osteochondroma, shows a continuity of the 
cartilaginous cap with endochondral ossification with fatty inter-
trabecular spaces, generally without cartilaginous atypia and lacks blue 
bone [16,17]. 

The radiographic differential diagnosis of such cases must include 
myositis ossificans, tumoral calcinosis, synovial chondromatosis, and 
soft tissue osteosarcoma [18]. The correlation of histological and 
radiographic features allows the distinction. 

Diagnosis is based on histological results [3]. Pathologically, the 
lesion may be confused with periosteal chondroma, enchondroma, 
chondrosarcoma, parosteal or periosteal osteosarcoma. Whole tissue 
should be processed to rule out malignant transformation [18]. 

The treatment of choice is surgical resection, which may not be easy 
like in our case because of the neuro-vascular bundles. Although the 
exact biological nature of these tumours is not well characterised, 
limited data suggest that they behave in a benign fashion and local 
recurrence is rare [6]. 

4. Conclusion 

Soft tissue osteochondromas of the elbow are rare benign lesions and 
must be differentiated from other benign or malignant tumours. Clini-
cally, the symptoms are not specific. Imaging shows a misleading 
calcified mass. Surgical excision is the procedure of choice when func-
tion is reduced and the nature of the tumour remain uncertain. A 
definitive diagnosis is made through histopathological examination. A 
knowledge about this rare lesion can help in accurate diagnosis and 
management, to avoid overtreatment. 
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