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The Evaluation of Magnetic Resonance Imaging Application in
Treatment of Tumors in Orthopedics
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It is essential to define the accurate location and extent of tumors for the treatment plan-
ning and evaluation of the prognosis of the musculoskeletal tumors.

Since Magnetic Resonance Imaging(MRI) provides excellent tissue contrast and multipla-
nar image. MRI could be applied to the diagnosis and the treatment planning of musculo-
skeletal tumors.

Thirty-one patients with bone and soft tissue tumors underwent MRI at Department of
Orthopedic Surgery, Seoul National University Hospital, since Jun. 1986, and the applicability
of MRI in treatment planning of bone and soft tissue tumors was evaluated.

Multiplanar image and excellent tissue contrast between soft tissue made it possible to de-
fine the location and the extent of tumor accurately. T1 weighted image was advantageous
in intramedullary tumor extent, while T2 weighted image was helpful in soft tissue invasion.
It was possible to guess histologic diagnosis of tumor in such cases as hemangioma, aneury-
smal bone cyst, lipoma, and desmoid tumor.

Above advantages guided the treatment planning and determination of biopsy site. Espe-
cially in two cases of osteosarcoma, which were highly malignant, limb salvage operation
was performed instead of amputation.

Key Words : Magnetic Resonance Imaging, Musculoskeletal tumor.
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Table 1. Distribution of tumor

Bone tumor No. of cases Soft tissue tumor No. of cases
Osteosarcoma 9 Hemangioma 4
Giant cell tumor 1 Desmoid tumor 2
Aneurysmal bone cyst 1 Baker’s cyst 2
Eosinophilic granuloma 1 Soft tissue chondrosarcoma 2
Chondromyxoid fibroma 1 Pigmented villonodular synovitis 2
Non-ossifying fibroma 1 Lipoma 1
Metastatic bone tumor 3 Abscess 1
Total 17 14

Fig. 1. Osteosarcoma of right distal femur. MRI shows relatively localized tumor with low
signal intensity in T1 weighted sagittal image (B) and increased signal intensity in T2 weighted
sagittal image (C) Resection arthrodesis was done in this case (D).
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Fig. 2. Aneurysmal bone cyst of right proximal humerus. Plain radiograph shows ballooning

of proximal humerus (A) and CT shows multiseptated cystic lesion with intact cortex (B) With
MRI, this tumor shows high signal intensity in both T1 weighted coronal (C) and T2 weighted
axial (D) image. Histologic diagnosis of aneurysmal bone cyst was possible in this case because
of fluid level in T2 weighted axial image. Resection and living fibular graft (E) was performed

in the case.
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Fig. 3. Osteosarcoma of proximal tibia. (A) Anteroposterior and lateral radiograph of knee.
(B) Bone scan shows increased uptake at proximal tibia and knee with poor demarcation. (C)
T1 weighted sagittal image shows the tumor clearly in contrast to normal marrow and cancel-
lous bone. The articular surface of knee joint dose not seem to be involved. (D) The tumor

extent was coincident with MRI finding.
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Fig. 4. Osteosarcoma with internal fixation. Plain radiograph cannot show tumor clearly (A)
and CT cannot visualize this tumor due to beam hardening artifact by metal. With MRI huge
soft tissue mass is visible in T1 weighted sagittal image (B) which is coincident with tumor

(C).
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Fig. 5. Metastatic bone tumor of tibia. In patient of breast cancer. Bone scan detect hot up-
take at right tibia (A) With CT and plain radiograph, this lesion cannot be visualized (B)
With MRI bone marrow involvement was clearly visble in T1 weighted coronal image (C).
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Fig. 6. Recurred giant cell tumor of proximal tibia. (A) Initial radiograph before first ope-
ration. Plain radiograph (B) and CT (C) at post-operative 1.5 year show osteolytic lesion, but
recurrence cannot be confirmed. MRI shows mixed high signal intensity in T2 weighted axial
image, which means recurrence and cortex invasion. T1 (D) and T2 (E) weighted sagittal ima-

ges show intramedullary extent.
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Fig. 7. Soft tissue chondrosarcoma. Plain radiograph (A) and CT (B) show calcific lesion.
MRI shows low signal intensity in Tl-weighted coronal image (C) and high signal intensity
mixed with multiple spots of calcification as low signal in T2-weighted coronal (D) and sagit-
tal (E) image. T2-weighted coronal image also shows compression on the femoral vessels.
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Fig. 8. Desmoid tumor. CT (A) shows poorly demarcated mass in axial image. T1 (B) and T2
(C) weighted images of MRI show round well defined mass as low signal intensity with better
contrast.
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Fig. 9. Cavernous hemamgioma of left knee. MRI shows multiple spots of low signal intensity
in T1 (A) and T2 (B) weighted image. In this case, histologic diagnosis as hemangioma was
possible which was proven surgically and by digital subtraction angiogiaphy(DSA) (C).

Fig. 10. Baker’s cyst of left knee. This cystic lesion shows low signal intensity in T1 weigh-
ted image (A) and high signal intensity in T2 weighted image (B).
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Fig. 11. Pigmented villonodular synovitis of left knee. MRI shows well defined mass as high
signal intensity in both T1 (A) and T2 (B) weighted image.

Fig. 12. Abscess. Plain radiograph (A) shows poorly defined soft tissue mass. T1 weighted
sagittal (B) and T2 weighted axial (C) images show interconnecting tumor as high signal in-
tensity with sharp demarcation by rim of low signal intensity.
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