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( ABSTRACT ) Background: Osteosarcoma is a malignant bone tumour with various sub-types that manifest differently in imaging,

demographics, and biological behaviour. Early diagnosis, treatment planning, and prognosis assessment rely on
radiological findings from modalities such as conventional radiographs, computed tomography (CT) scans, and magnetic resonance imaging
(MRI). In this article we will be discussing about MRI findings. Case Presentation: This case series highlights patients diagnosed with different
osteosarcoma sub-types. Conclusion: Radiological findings play a crucial role in the diagnosis, treatment planning and prognosis assessment of
osteosarcoma. Conventional radio-graphs, CT scans, and MRI provide unique insights into the characteristics and extent of osteosarcoma lesions.
Further research is needed to optimize imaging protocols and explore novel imaging techniques for improved accuracy and prognostic value in

osteosarcoma.
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INTRODUCTION

Osteosarcoma is a malignant bone-forming tumour that originates in
bone-forming cells. It is the most common primary paediatric bone
malignancy and accounts for approximately 20% of all primary bone
tumours. Osteosarcoma is highly heterogeneous in its manifestation,
which permits division into several subtypes according to the degree of
differentiation, location within the bone, and histological variation.
These subtypes vary in imaging appearance, demographics, and
biological behaviour 1.

For patients with classic osteosarcoma, radiography is almost always
the initial imaging modality. Once the diagnosis is suspected, magnetic
resonance imaging (MRI) is essential to determine the distribution of
the tumour within the bone and the extent of any associated soft tissue
mass. On MRI, osteosarcoma is characterized by intermediate
intensity of soft tissue and low signal intensity of ossified components
on T1. High signal intensity of soft tissue and low signal intensity of
ossified components on T2. Considerable contrast enhancement of
solid components on T1 contrast 2.

Case Series

Case 1 Images

Case 1: A 51-year-old male presented with pain and stiffness for 1
month around left hip joint following a trivial fall. Physical
examination revealed a palpable mass at upper end of left femur.

CEMRI study reveals a large hetero intense, eccentrically located,
expansile heterogeneously enhancing lesion with internal necrosis
involving the metaphysio-diaphyseal junction of upper end of the left
femur including the neck, greater trochanter invading into the adjacent
soft tissues with associated pathological fracture. There is adjacent
subcutaneous and myofascial oedema.

Case2:

A 22 year old male presented with pain and swelling around right knee
joint for 3 months. Physical examination revealed a palpable mass
involving right knee joint with decreased range of motion of right knee
joint.

Case 2 Images

MR study reveals large lobulated expansile heterogeneously
enhancing lesion involving the proximal epiphysis & metaphysis of
tibia and fibula with internal necrosis, cortical breach with soft tissue
extension.

Case 3: A 17 year old presented as a follow up case of DFLCP (Distal
femoral locking compression plate) removal and external fixation of
right femur with swelling and pain of lower right femur and stiffness of
right knee joint. Physical examination revealed a palpable mass in
lower right femur.

MR study reveals expansile lytic lesion involving the meta-diaphyseal
region of the lower right femur with cortical break, destruction,
underlying pathological fracture, infiltrating into muscles of all
compartments, encasement of vessel and surrounding myofascial
oedema.
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Case 3 Images

Case 4: A 32 year old female presented with 3 months history of pain
and swelling of below right knee joint laterally. Physical examination
revealed a palpable mass at the upper end of fibula with decreased
range of motion of right knee joint.

MR features reveal heterogeneously lobulated soft tissue lesion
involving metaphyseal region of the fibula extending to the epiphysis
with wide zone of transition with adjacent myofascial oedema.

Case 4 mages

Case 5: An 11 year old female presented with 3 months history of pain,
swelling and stiffness in left thigh. Physical examination revealed a
palpable mass involving left femur.

MR study reveals an infiltrative intra-medullary lesion in relation to
the meta-diaphyseal region of the left femur with cortical breach and
extension into the adjacent soft tissue, interrupted periosteal reaction,
extension into adjacent muscles, surrounding myofascial oedema.

Case 5 Images

Case 6: A 14 year old female presented with swelling around left distal
leg region laterally. Physical examination revealed a palpable mass
involving distal fibula with surrounding soft tissue swelling with a
cuticular defect.

MR study reveals a neoplastic lesion involving the distal fibular shaft
at the meta-diaphyseal region with cortical break, periosteal reaction,
intra-medullary extension, showing heterogeneous post contrast
enhancement with marrow oedema and surrounding myofascial
reactive oedema.

Case 6 irmages

Case 7 A 52 year old female presented with pain and stiffness around
right shoulder following trivial injury preceded by swelling around
right shoulder joint for a period of 2 months.

MR study reveals a expansile lytic lesion in the epi-metaphyseal region
of the head and proximal shaft of right humerus, intra-medullary
extension, surrounding myofascial oedema with pathological fracture.

Case 7 Images

Case 8 A 35 year old male presented with 1 month history of pain,
swelling and restricted movement at right hip joint. Physical
examination revealed swelling around right hip joint with decreased
range of motion.

MRI of hip joints reveals an expansile lytic lesion with wide zone of
transition, involving right femoral head, neck, inter trochanteric
region, upper shaft with multiple cystic areas within, causing cortical
thining, breach, pathological fracture and extra-osseous extension.
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Case 9: A 16-year-old male presented with a three-month history of
progressively worsening pain and swelling in the right knee. Physical
examination revealed a firm, tender mass at the right distal femur.

MRIrevealed a lobulated mass with heterogeneous signal intensity on
T1-weighted images, high signal intensity on T2-weighted images,
and significant contrast enhancement. The tumour extended into the
surrounding soft tissues. A biopsy confirmed the diagnosis of
osteosarcoma.

Case 9 Images

Case 10: A 14-year-old female presented with a six-month history of
pain and swelling in the left knee. Physical examination revealed a
palpable mass in the proximal tibia.

MRI demonstrated a heterogeneous mass with intermediate signal
intensity on T1-weighted images, high signal intensity on T2-weighted
images, and moderate contrast enhancement. The tumour was confined
to the bone. A biopsy confirmed the diagnosis of moderate-grade
osteosarcoma.

Case 10 Images

Case 11: 18-year-old male presented with a two-month history of pain
and stiffness in the left knee. Physical examination revealed a palpable
mass in the left distal femur.

MRI revealed a heterogeneous mass with intermediate signal intensity
on T1-weighted images, high signal intensity on T2-weighted images,
and significant contrast enhancement. The tumour extended into the
surrounding soft tissues. A biopsy confirmed the diagnosis of
osteosarcoma.

Case 11 Images

DISCUSSION

Radiological findings of osteosarcoma are crucial for early diagnosis,
treatment planning, and prognosis assessment. Several imaging
modalities, including conventional radiographs, computed
tomography (CT) scans, and magnetic resonance imaging (MRI), have
been employed to identify and evaluate osteosarcoma lesions. In this
discussion, we will summarize the salient radiological findings of
osteosarcoma as reported in the published literature to date.

Conventional radiographs remain the primary imaging modality for
the initial evaluation of suspected osteosarcoma cases. Classic
radiographic features of osteosarcoma include a mixed lytic and
sclerotic bone lesion with a poorly defined, infiltrative margin,
periosteal reaction manifesting as Codman's triangle or sunburst
appearance, and soft tissue extension with or without calcification
(1,2). The presence of these features helps differentiate osteosarcoma
from other bone tumours and benign conditions (3).

CT scans provide more detailed information on the extent of cortical
destruction, intraosseous and soft tissue involvement, and the presence
of matrix mineralization, which can be helpful in the evaluation of
osteosarcoma (4). Furthermore, CT scans can also help assess the
response to neoadjuvant chemotherapy by detecting changes in
tumour size, density, and mineralization (5).

MRI is considered the gold standard for assessing the local extent of
osteosarcoma and its involvement of adjacent soft tissues,
neurovascular structures, and the joint space (6). MRI can reveal the
tumour's internal characteristics, such as the presence of necrosis,
haemorrhage, or cystic degeneration, which can be useful in
determining the tumour's aggressiveness and planning treatment
strategies (7). In addition, MRI can help monitor the response to
neoadjuvant chemotherapy by evaluating changes in tumour size and
signal intensity (8).

Several studies have reported correlations between specific
radiological findings of osteosarcoma and patient outcomes. For
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example, larger tumour size, more extensive bone destruction, and the
presence of skip metastases on imaging have been associated with a
worse prognosis (9,10). Additionally, a good response to neoadjuvant
chemotherapy, as evidenced by the reduction in tumour size and
decreased signal intensity on MRI, has been linked to improved
survival and a lower risk of local recurrence (11,12).

In conclusion, radiological findings of osteosarcoma play a pivotal role
in the diagnosis, treatment planning, and prognosis assessment of
patients with this aggressive bone tumour. Conventional radiographs,
CT scans, and MRI each offer unique insights into the characteristics
and extent of osteosarcoma lesions. Further studies are needed to
optimize imaging protocols and explore novel imaging techniques to
enhance the accuracy and prognostic value of radiological findings in
osteosarcoma.

CONCLUSION

In conclusion, the case series presented demonstrates the significant
role of radiological findings in the diagnosis and management of
osteosarcoma. Each case underscores the importance of using multiple
imaging modalities, including conventional radiographs, CT scans,
and MRI, to accurately assess the tumour's characteristics, extent, and
involvement of surrounding tissues. The cases also highlight the varied
presentations of osteosarcoma subtypes and emphasize the need for a
thorough radiological evaluation to guide appropriate treatment
planning and prognosis assessment. Future research should focus on
optimizing imaging protocols, investigating novel imaging
techniques, and exploring potential correlations between specific
radiological findings and patient outcomes to enhance the accuracy
and prognostic value of radiological findings in osteosarcoma.
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