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Fig. 1. Multiple fluid-fluid levels of
giant cell tumor in a 57-year-old
man.

A. T2 weighted axial image shows a
mass containing multiple fluid-fluid
levels in medial femoral condyle.
Fluid-fluid level is also noted
within the joint space (arrow) due
to pathologic fracture.

B. Corresponding T1 weighted im-
age after Gd-infusion.

Fig. 2. A fluid-fluid level of hem-
atoma in a 41-year-old man.

A. T2 weighted axial image shows
one fluid-fluid level within the soft
tissue mass developed after fall-
down.

B. Corresponding T1 weighted im-
age also shows the fluid-fluid level.
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Fig. 3. Tuberculous abscess in a 42-year-old woman.
A. T2 weighted axial scan shows multiple abscesses (arrows) in bilateral thigh. The largest one shows curvilinear
fluid-fluid level(long arrow).
B. Gd-enhanced image shows rim enhancement of the abscesses(arrows).

Fig. 4. Signal intensity of superior
and inferior fluid layers in a tel-
angiectatic osteogenic sarcoma in a
19-year-old boy (A, B) and synovial
sarcoma in a 34-year-old woman(C,
D).

A. T2 weighted axial image dem-
onstrates a destructive mass exten-
ding into the soft tissue. Fluid-fluid
level (long arrow) is seen within the
mass. The superior layer (arrow) is
hyperintense.

B. On T1 weighted image, the su-
perior layer (arrow) has low signal
B = intensity.

C, D. T2 & T1 weighted axial imag-
es demonstrate a soft tissue mass
with multiple fluid-fluid levels. The
superior layers (arrows) are hyper-
intense on both Tl & T2 weighted
images. Signal intensity of superior
and inferior layers are different in B
and D on T1 weighted images.
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Table 1. Signal Intensity of the Fluid Within the Musculoskeletal Diseases on MR Images

Case T1IWI T2WI
Age/Sex | Diagnosis ]
No. Superior layer Inferior layer Superior layer | Inferior layer
1 M/19 L I H L
2 M/18 | Telangiectatic H L H L
3 M/13 osteogenic sarcoma I I H I
4 F/15 I I H I
5 F/35 Neurilemmoma L L H I
6 M/17 chondroblastoma with L I not available not available
7 F/22 secondary ABC E L H I
8 F/29 ABC L L H I
9 F/31 ABC H I H I
10 M/23 ABC L L H L
11 F/53 GCT I I H I
12 M/57 | GCT with secondary ABC L I H L
13 M/26 | GCT I I H I
14 M/28 | GCT H I H {
15 F/30 GCT I L H L
| 16 M/25 | GCT H L H L
| 17 M/48 | Hematoma H H H I
18 M/41 Hematoma I I H L
19 F/42 TB abscess L L H I
20 M/48 TB abscess D T; D T,
21 M/63 Epidermoid inclusion cyst L I H I
22 F/5mo Hemangioma L L H L
23 F/19 Synovial sarcoma L H H L
24 F/34 Synovial sarcoma I L H L
25 F/46 Synovial sarcoma H L H L
26 M/45 MFH I L H L
27 M/57 | Lung cancer metastasis L H H 7
28 F/66 Pyogenic abscess H L L H
29 M/23 Osteogenic sarcoma H L H L
30 M/80 | Ischial bursitis H L H L

H:hyperintense than the signal of muscle, I:iso siganl intensity with the muscle
L:low signal intensity than that of muscle
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Fluid-fluid Level on MR Image : Significance in Musculoskeletal Diseases’

Hye Won Chung, M.D."? Kyung Won Lee, M.D., Chi Sung Song, M.D.?
Sang Wook Han, M.D., Heung Sik Kang, M.D.

} Department of Radiology, Seoul National University College of Medicine
2Department of Radiology, Seoul City Boramae Hospital

Purpose:To evaluate the frequency, number and signal intensity of fluid-fluid levels of
musculoskeletal diseases on MR images, and to determine the usefulness of this information for the
differentiation of musculoskeletal diseases.

Materials and Methods: We retrospectively reviewed 30 cases in which fluid-fluid level was
seen on MR images; they were diagnosed histopathologically(24/30), clinically(5/30) or clinicopathol-
ogically(1/30). To differntiate these diseases, we determined their frequency, the number of
fluid-fluid levels and the signal intensity of fluid.

Results: MR images revealed fluid-fluid levels in the following diseases: giant cell tumor(6), tel-
angiectatic osteosarcoma(4), aneurysmal bone cyst(3), synovial sarcoma(3), chondroblastoma(2), soft
tissue tuberculous abscess(2), hematoma(2), hemangioma(l), neurilemmoma(1), metastasis(1), malig-
nant fibrous histiocytoma(1), bursitis(1), pyogenic abscess(1), and epidermoid inclusion cyst(1).
Fourteen benign tumors and ten malignant, three abscesses, and two hematomas were included.

Unlike true tumors, hematomas, tuberculous abscesses and the epidermoid inclusion cyst showed
only one fluid-fluid level in a unilocular cyst. On T1-weighted images, the signal intensities of fluid
varied, but on T2-weighted images, superior layers were in most cases more hyperintense than in-
ferior layers.

Conclusion: Because fluid-fluid layers are a nonspecific finding, it is difficult to specifically diag-
nose each disease according to the number of fluid-fluid levels or signal intensity of fluid. In spite
of the nonspecificity of fluid-fluid levels, they were frequently seen in cases of giant cell tumor,
telangiectatic osteosarcoma, aneurysmal bone cyst, and synovial sarcoma. Nontumorous diseases
such as abscesses and hematomas also demonstrated this finding.

Index words : Bone neoplasms, MR
Soft tissues, neoplasms
Bones, abscess
Bones, hemorrhage
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