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Fig. 1. Multiple myeloma with focal pattern in a 60-year-old man.

A. Sagittal T1-weighted image shows multiple variable sized hypointense lesions (arrows) at lumbar spine.

B. On sagittal T2-weighted image, these lesions are hyperintense (arrows).

C. Gadolinium-enhanced fat suppressed T1-weighted image shows multiple well enhancing masses (arrows). There are more than
five lesions in one vertebra and three consecutive vertebrae are involved.
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Table. Multiple Myeloma versus Metastasis on MR Findings

Multiple myeloma (n=25) Metastasis (n=37)

Signal Intensity on FSE T2WI

High-SI (p > 0.05) 12% (n = 3) 32% (n = 12)
Iso-SI (p < 0.05) 36% (n = 9) 3% (n = 1)
Low-SI (p > 0.05) 52% (n = 13) 65% (n = 24)
Infiltration and enhancement patterns
Focal (p > 0.05) 52% (n = 13) 68% (n = 25)
Diffuse (p > 0.05) 32% (n = 8) 32% (n = 12)
Salt and pepper (p < 0.05) 16% (n = 4) 0%
*More than five lesions within one
vertebra in focal pattern (n’) (p < 0.05) 46% (n = 6/n’ = 13) 8% (n = 2/n’ =25)
Involvement of three consecutive
vertebrae (p < 0.01) 80% (n = 20) 43% (n = 16)
Paraspinal mass (p > 0.05) 36% (n = 9) 51% (n = 19)
Epidural mass (p > 0.05) 48% (n = 12) 49% (n = 18)

*n' : each number of focal pattern in multiple myeloma and metastasis
FSE T2WTI: Fast Spin Echo T2-weighted Image
SI: signal intensity

A B
Fig. 2. Vertebral metastasis with focal pattern in a 67-years-old man.

A. Sagittal T1-weighted image shows focal hypointense lesions (arrows) at anterior portion of L1 and L2 vertebral bodies.
B. On sagittal T2-weighted image, the lesions reveal hyperintense signal intensity (arrows).

C. Gadolinium-enhanced fat-suppressed T1-weighted image shows intense enhancement of lesions (arrows).
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Fig. 3. Multiple myeloma witl salt & pepper’ pattern in a 59-years-old man.

A. Sagittal T1-weighted image shows innumerable decreased signal intensity in lumbar spine.

B. Sagittal T2-weighted image shows heterogeneous signal intensity lesions.

C. Gadolinium-enhanced fat-suppressed T1-weighted image reveals heterogeneous enhancement.

Fig. 4. Multiple myeloma with diffuse pattern in a 69-years-old man.

A. On sagittal T1-weighted image T7 and T8 vertebrae show diffusely hypointense signal intensity (arrows).

B. On sagittal T2-weighted image T7 and T8 vertebrae are isointense (arrows) to the signal of adjacent vertebrae.

C. On contrast-enhanced fat-suppressed T1-weighted image T7 and T8 vertebrae show diffuse, relatively homogeneous contrast
enhancement (arrows).
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C

Fig. 5. Metastasis with focal pattern in a 74-years-old woman.

A. Sagittal T1-weighted image shows a focal hypointense lesion (arrows) at L2 vertebral body.

B. Sagittal T2-weighted image shows a focal heterogeneously hypointense lesion (arrows) at the L2 vertebral body.

C. The mass at L2 vertebral body shows heterogeneous contranst enhancement (arrows) on sagittal contrast-enhanced T1-weight-
ed image.
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MR Distinction between Multiple Myeloma and
Metastasis Involving the Spine'

Young-Joon Lee, M.D., Won-Hee Jee, M.D., Kee-Yong Ha, M.D.?, Bae-Young Lee, M.D.,
Yeon-Shil Kim, M.D., Bum-Soo Kim, M.D., Kyung-Jin Suh, M.D.?, Kyu-Ho Choi, M.D.

'Department of Radiology, The Catholic University of Korea
*Department of Orthopedic Surgery, The Catholic University of Korea
*Department of Radiology, Kyungpook National University.

Purpose: To differentiate multiple myeloma from metastasis involving the spine at MR imaging.

Materials and Methods: Twenty-five patients with multiple myeloma and 37 with vertebral metastasis were in-
cluded in this study. MR images were retrospectively analyzed with regard to infiltration and enhancement
patterns, signal intensity, the involvement of three consecutive vertebrae, the number of lesions within one
vertebra, and paraspinal and epidural masses. Using a 1.5-T imager, we obtained sagittal and axial, unen-
hanced and enhanced T1-weighted images, and fast spin-echo images. For statistical analysis, Fisher's exact
test was used.

Results: All cases of multiple myeloma and metastasis showed low signal intensity on T1-weighted images,
and there were no significant differences in signal intensities or enhancement patterns. Infiltration and en-
hancement patterns were classified as focal (52% in multiple myeloma vs 68% in metastasis, p> 0.05), diffuse
(32% vs 32%, p > 0.05) or salt and pepper (16% vs 0%, p < 0.05) pattern. Differentiation between multiple
myeloma and metastasis was based on two criteria: the involvement of three consecutive vertebrae (80% vs
43%, p < 0.01), and the presence of more than five lesions within one vertebra (59% vs 8%, p < 0.05). On fast
spin-echo T2-weighted images, signal intensity was as follows: hyperintensity (12% vs 32%, p > 0.05), isoin-
tensity (36% vs 3%, p < 0.05), and hypointensity (52% vs 65%, p > 0.05). Paraspinal and epidural masses
played little part.

Conclusion: The salt and pepper infiltration pattern, the presence of more than five lesions within one verte-
bra, and the involvement of more than three consecutive vertebrae were useful MR findings for differentiation
between multiple myeloma and metastasis involving the spine. In most cases, however, it is difficult to distin-
guish between the two conditions.

Index words : Spine, MR
Spine, primary neoplasms
Spine, secondary neoplasms
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