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Fluid-Fluid Levels in Bone and Soft Tissue Tumors Demonstrated by MR Imaging

Miyuki Sone?, Shigeru Ehara?, Makoto $Sasaki?, Tatsuhiko Nakasato!,
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1) Center for Radiological Sciences, Iwate Medical University
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Fluid-fluid levels in bone tumors have been described in aneurysmal bone cysts and other cystic
tumors of bones and soft tissue tumors.

We experienced three bone tumors (simple bone cyst, bone metastasis, and osteosarcoma) and
three soft tissue tumors (fibrosarcoma, two cases of cavernous hemangioma) that showed fluid-fluid
levels on MR, and investigated their cause. Causes included blood in the cystic spaces, hemorrhage in
the tumor, the telangiectatic component of the osteosarcoma, and the cavernous component of the
hemangioma. No specific diagnosis could be made based on the finding of fluid-fluid levels.

We conclude that fluid-fluid levels on MR are rather nonspecific findings in bone and soft tissue
tumors and that the diagnosis should be made on the basis of other radiological and clinical findings.
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5/F  Upper arm

Cavernous hemangioma

Multilocular Cavernous portion ?

Tabie 1 Patient data
Pt. Age/sex Site Diagnosis Loculi of £/f levels Cause of f/f levels
1 10/M  Proximal humerus Simple bone cyst Unilocular Bleeding ?
2 56/M  Proximal femur Metastasis* Unilocular Bleeding
3 9/M  Distal radius Osteosarcoma Multilocular Telangiectatic portion
4 43/M  Thigh Fibrosarcoma Multilocular Bleeding ?
5
6

1/M  Buttock

Cavernous hemangioma

Multilocular Cavernous portion
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*Lung adenocarcinoma
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Fig. 1 Simple bone cyst (10-year-old, male) A: AP view (FCR) of the left
humerus demonstrates centrally located lytic lesion with sclerotic margin.
Pathologic fracture is associated. B : Axial T1-weighted MR image (SE 750/38/
4 (TR/TE/excitations)). A fluid-fluid level is seen in the mass. High signal
intensity of the inferior layer is suggestive of recent hemorrhage. Remodelling
of the lesion was noted during follow up.
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Fig. 2 Metastatic bone tumor (56-year-old, male) A : AP view of the right femur demonstrates purely Iytic lesion

with wide zone of transition. B: Axial T1l-weighted image (SE 750/38/4) shows a fluid-fluid level in-ther mass.
Bleeding was confirmed at the time of excision.
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FFig. 3 Osteosarcoma (9-year-old, male) A: AP
view (FCR) of the right wrist shows expanding
lytic lesion in the distal radius. Codman’s triangle
and soft tissue mass are seen. B: Axial T2-
weighted MR image (SE 2,500/90/1) dem.on-
strates multiple fluid-fluid levels in the mass.
High signal intensity of the superior layer in
consistent with blood-filled cavities. C: Axial
section of the resected specimen. Multiple
bloodfilled cavitary spaces (arrows) are demon-
strated.

Fig. 4 Fibrosarcoma (43-year-old, male) A : AP view (FCR) of the right thigh

shows soft tissue mass at medial side. B: Axial T2-weighted MR image

SE

2,000/111/1). Multiple fluid-fluid levels are seen.
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Fig. 5 Cavernous hemangioma (1l-year-old, male)
A: AP view (xerography) of the left buttock
shows phleboliths in a lobulated soft tissue mass.
B: Sagittal T1-weighted MR image (SE 750/38/
4) demonstrates multiple fluid-fluid levels in the
soft tissue mass at the posterior aspect of the
femur. (F: femormal shaft). C: Dilated vascular
spaces containing organized blood clot (arrows).
Larger vascular spaces, which correspond to
cavities with fluid-fluid levels on MR imaging,
have collapsed during surgical procedure.
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