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Abstract

Extraskeletal osteochondromas (ESCs) are rare benign tumors distinguished from conventional osteochondromas by
their discontinuity from underlying bone. Their diagnosis can be challenging due to nonspecific clinical and radiological
findings, as well as the need to exclude more aggressive soft-tissue tumors, particularly sarcomas. Imaging modalities,
including conventional radiographs, CT, and MR, play a critical role in diagnosis and provide complementary, valuable
features.

Wereporta case of an eighteen-year-old male presenting with a five-year history of slow-growing swelling on the lateral
aspect of the right elbow, treated with surgical excision. We discuss the clinical, radiological, and histopathological
features of the mass, which was confirmed as a soft-tissue osteochondroma by histopathological analysis of the surgical
specimen. We aim to underscore the importance of considering ESCs in the differential diagnosis of ossified soft-tissue
masses in young patients.

Keywords:_Extraskeletal osteochondroma; Osteochondroma; Cartilaginous matrix; Elbow joint

1. Introduction

Extra-skeletal soft tissue osteochondroma, or para-articular osteochondroma, is a sporadic, slow-progressing benign
tumor. Its diagnosis may be challenging, as the clinical and radiological findings often overlap with other, more
aggressive soft tissue tumors. The recognition of this entity is essential to avoid overtreatment.

Here, we present a case of histopathologically proven soft-tissue osteochondroma of the elbow joint, along with clinical
and radiologic findings.

2. Case report

We present a case of an eighteen-year-old male who presented to the orthopedic department with a slow-developing
swelling of the right elbow persisting for five years, accompanied by restricted joint motion and intermittent pain.
There was no history of trauma, fever, joint effusion, or swelling in other joints. Clinical examination revealed a
spherical-shaped, hard, non-adherent, and non-tender swelling on the lateral aspect of the right elbow. The swelling
became more pronounced during wrist flexion, with wrist extension limited to 50° (normal: 0°-70°).
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The swelling was particularly prominent in flexion, with a slight impairment of wrist extension of 10 °- 20 °. No signs
of inflammation were observed. Sensation, muscle force, and peripheral nerve testing were normal.

Plain X-ray revealed a well-demarcated soft tissue mass along the lateral aspect of the elbow, with dense
inhomogeneous calcification, well-defined curvilinear calcified border (figure 1). The mass was entirely extra-articular,
with no apparent bone continuity on the lateral views. There was no bone erosion or periosteal reaction. The structure
and mineralization of the bones were normal.

Figure 1 Plain radiographs show a well-demarcated soft tissue mass along the lateral aspect of the elbow, with dense
inhomogeneous calcification and a well-defined curvilinear calcified border. Note the absence of any apparent
connection between the tumor and the bones on the lateral views, bone erosion or periosteal reaction

An MRI of the elbow was then performed before and after IV contrast administration to improve characterization
(Figures 2 and 3). It revealed a well-circumscribed soft tissue mass along the lateral aspect of the elbow, abutting the
proximal radius and ulna, with a lobulated surface and no evidence of continuity to the adjacent bones. The mass
displaced the triceps brachii muscle, with mild edematous infiltration of the latter. It showed low heterogeneous signal
on T1 images and high heterogeneous signal on T2 STIR images, with ring-like calcifications (low signal intensity on
T1- and T2-weighted images), a central intralesional high signal on T2, and heterogeneous enhancement after contrast
administration, suggesting a cartilaginous matrix. The periosteum of the bones was intact. No imaging feature
suggestive of malignant transformation was identified.

Figure 2 Right elbow MRI: Axial T1 (A); Axial (B, C, D) and Sagittal (E) T2 Short Tau Inversion Recovery (STIR): Well-
demarcated extraosseous soft tissue mass along the lateral aspect of the elbow, abutting the proximal radius and ulna,
with heterogeneous intensity, showing ring-like calcifications (low signal intensity on T1- and T2- weighted images,
blue arrows). There is a central intralesional high signal on T2 related to chondral matrix (yellow arrow). Note the
absence of continuity of the mass with bone structures. There is T2 intermediate high-intensity among the triceps
brachii muscle, consisting of oedema (red arrow)
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Figure 3 Right elbow MRI: Axial T1 (A); Axial (B) and Sagittal (C, D) T1 fat-saturated contrast MRI showing
heterogeneous contrast enhancement of the soft-tissue elbow mass

Surgical resection of the mass was indicated because of the functional impairment. The histopathological examination
showed cortical and trabecular bone fragments covered by mature cartilaginous fragments, confirming the diagnosis
of patellar osteochondroma, without signs of malignant transformation. The patient responded to excision and was
relieved of all symptoms. At six months follow-up, the patient regained normal elbow function without neurovascular
complications and showed no clinical or radiographic evidence of recurrence.

3. Discussion

Conventional osteochondroma is the most common primary bone tumor. It is a bone exostosis in which a continuous
cortical layer projects from the underlying bone and is covered by cartilaginous tissue [1]. Extraskeletal
osteochondromas (ESCs) are a distinct and uncommon entity, characterized by their discontinuity from the underlying
bone, with multiple postulated theories of origin. Most of these arise from the synovium, with the majority located in
the hands, followed by the feet. They have also been reported in various limb tissues, as well as in unusual localizations
such as the kidney, liver, tongue, and posterior neck [2].

ESCs are very slow-progressing tumors, typically occurring between 30 and 60 years of age, with equal sex predilection
[3]- They produce no striking or characteristic clinical manifestations, which may suggest several differential diagnoses.
The most common clinical complaints among patients include local discomfort, moderate pain, a slowly enlarging mass,
tenderness or pain, and some degree of limited joint motion [1]. Our patient expressed these same complaints. There
are also rare reports of ESCs causing neurogenic compression [4] or bone compression deformity [5].

Radiographic findings of ESCs include a well-demarcated extraosseous soft-tissue mass near a joint, typically with
calcifications. The appearance of these calcifications is variable, potentially curvilinear, punctate, amorphous, or ring-
like, with the latter being more characteristic of a cartilaginous matrix [6, 7]. Less common findings include ossification
within the matrix, bone erosion, or sclerosis [7]. CT does not provide significant additional information beyond
conventional X-ray; however, calcifications may be better demonstrated with CT. Our patient did not undergo CT
examination, as the calcifications within the mass were adequately characterized on plain radiographs. MR imaging is
considered the imaging method of choice for diagnosis and local staging of musculoskeletal soft-tissue masses. Itis more
specific than plain radiographs in assessing the tumor matrix and margins, as well as its relationship to the bone,
muscular fascia, and neurovascular bundle. MRI better delineates the mass border, an important criterion to distinguish
it from a sarcoma, and demonstrates the absence of osseous continuity with the underlying bone. The characteristic MRI
appearance of soft tissue chondroma is a well-demarcated lobulated mass showing low- to intermediate signal intensity
relative to muscle on T1-weighted images, and a mixture of intermediate-to-high signals in the cartilaginous areas on
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T2-weighted images. An intermediate T2 signal intensity is observed in areas of mature ossification, except in densely
calcified regions, which exhibit low signal intensity. Various patterns of enhancement may be observed following IV
administration of contrast medium [8].

The diagnosis of soft-tissue chondroma is based on histological examination. The histopathologic appearance of this
neoplasm varies, ranging from an immature pattern dominated by chondroblasts to a mature profile with chondrocytes
[9].- Some tumors may exhibit atypical features due to their cellularity and the immature appearance of tumor cells,
which could mislead the pathologist into a malignant interpretation. These features underscore the importance of the
correlation among the clinical, radiological, and cytological triad for ensuring prompt diagnosis [7]. Reith et al. defined
three diagnostic criteria for soft-tissue osteochondroma, including: radiologic or clinical detection of a single lesion,
bone and cartilaginous histologic composition, and presentation as an extra-synovial lesion [10].

The main differential diagnoses, such as myositis ossificans, synovial osteochondromatosis, tenosynovial giant cell
tumors, ossifying fibromyxoid tumor, tumoral calcinosis, synovial chondromatosis, synovial sarcoma, periosteal
chondrosarcoma, and extraskeletal osteosarcoma, should be considered for discrete soft tissue masses with mature
ossification. Most importantly, attention should be directed toward identifying malignant features suggestive of
sarcomatous origin, including irregular contours, bone fixation, bone destruction, an aggressive periosteal reaction, and
synovial extension. However, the elbow is involved in fewer than 1% of cases of soft-tissue sarcomas of the upper
extremity [11].

MRI of the elbow is the diagnostic method of choice, but biopsy is always required as a confirmatory test when
malignancy is suspected. Benign soft-tissue tumors are approximately 10 times more common at this location than
malignant tumors [11]. The imaging characteristics, correlated with clinical and histological features, allow the
distinction (Table 1). The clinicopathological and radiological features of our case excluded these lesions.

Table 1 Differential diagnosis of extraskeletal osteochondroma

Diagnosis Number | Location Radiographic features Histopathology
of
lesions
Myositis Solitary Away from joint Circumferential calcification | Zonal organization,
ossificans with a lucent center and a | consisting of peripheral,
radiolucent cleft (egg-shell | well-organized mature

calcifications) that separates | lamellar bone, intermediate
the lesion from the cortex of | osteoid region and central
the adjacent bone [13]. immature non-ossified
cellular focus [14].

Tumoral Solitary/ | Away from joint Amorphous and | Large amorphous
calcinosis Multiple multilobulated (“cloud- | calcifications that surround
like”) calcification located in a | joints, separated into lobules
periarticular distribution. by fibrous septa, May

demonstrate fluid/calcium
levels [15]

Synovial Multiple | Involves Multiple intraarticular | Hyperplastic synovium

chondromatosis joint/near the | calcifications of similar size | covering  bluish  white,
joint [1] | and shape, distributed | multilobulated, nodular
(subsynovial throughout the joint, with | projections of  hyaline
tissue of a joint, | typical “ring-and-arc” | cartilage diffusely involving
tendon sheath, or | chondroid mineralization, | the entire joint surface +/-
bursa) known as loose bodies [16]. calcifications [1][16].

Periosteal Solitary On the surface of | Juxtacortical = mass  with | Increased cellularity and

chondrosarcoma bone, away from | lobulated margins. Altered | atypia of chondrocytes [18]
joint [1] underlying bony cortex (can be

thinned or thickened) [17]
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Synovial sarcoma | Solitary Deep soft tissues | Softtissue mass near butnotin | Biphasic tumor composed of
adjacent to large | a joint, with dystrophic | epithelial and  spindle
joints calcification [19] shaped cells along with
calcification [18][1]

The treatment of choice - and the only successful one - for all ESCs is radical surgical excision, with preservation of
adjacent bone and soft tissue structures. Recurrence is not uncommon, with reported rates up to 18% [12], and such
recurrence is best managed with re-excision.

4., Conclusion

ESCs are rare pathologic entities that should be considered when a discrete, ossified mass is localized in the soft tissues
of the distal extremities. Differential diagnosis should encompass a wide variety of other pathologic conditions. Imaging
is fundamental for diagnosis and surgical planning. However, radiographic findings may be misleading, underscoring
the importance of integrating clinical, radiologic, and pathologic findings to ensure prompt diagnosis. Marginal excision
is the recommended treatment of choice for all ESCs, with a significant rate of local recurrence.
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