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Fig.1. Axial proton density weighted images (3000/17) of a 48-year-
old woman with low grade astrocytoma.

On the fast spin echo (FSE) image (A), signal intensity of the white
matter is lower (arrow), and that of CSF is higher (arrowhead) than
on the conventional spin echo image (B). The contrast of the intraax-
ial mass in the left frontal lobe is also higher on the FSE image. The
window width is fixed in both images.

M;s : signal intensity on single slice images
M, : signal intensity on multislice images
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Fig.2. Relationship between magnetization transfer rate and imaging parameters : interslice gap
(A), number of slices (B), echo train length (C), echo spacing (D), and sequences (E).

Scan parameters are as follows. TR : 3000 ; excitation : 1 ; slice thickness : 5mm ; matrix size :
256 X192 ; effective TE : 17 (A, B, C, E) ; ETL : 16 (A, E) or 8 (B, D) ; number of slices : maximum
odd number (A, C, D, E) ; interslice gap : 50% (B, C, D, E). (closed squares : white matter ; open
squares : gray matter ; closed diamonds : saline in the test tube ; open diamonds : vegetable oil in
the test tube ; 1 cont : one contrast FSE ; 2 cont : two-contrast FSE.)
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Table 1. Magnetization Transfer Rate of Brain Tumor and of Normal Brain Tissue

Tumor, brain tissue

Magnetization transfer rate*

No. of cases Mean+S.D.

Glioma, low grade 3 0.16+0.05

high grade 3 0.18+0.03
Meningioma 5 0.21+0.01
Neurinoma 1 0.20
Pituitary adenoma 2 0.19
Metastasis 1 0.14
Cavernous malformation 1 0.13
Cystic component of tumor 4 0.0340.02
White matter 16 0.33+0.02
Gray matter 16 0.26+0.02

*Magnetization transfer rate : MR:——————MH\; M
S

Ms : signal intensity on single slice images
My, : signal intensity on multislice images
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Fig.3. Axial proton density weighted images (3000/17) of a 46-year-
old man with meningioma. On the multislice image (A), signal
attenuation of the tumor as well as the brain tissue is evident when
compared with the single slice image (B). Window width and depth
are fixed in both images.

Fig.4. Axial proton density weighted images (3000/17) of a 35-year-
old man with cavernous malformation. Signal attenuation of the mass
is not prominent on the multislice image (A) when compared with the
single slice image (B).
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Magnetization Transfer Contrast Effect
on Multislice Fast Spin Echo
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Shigeru EHARA!,
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'Center for Radiological Sciences and *Department of Neurosurgery Iwate Medial University
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Magnetization transfer contrast (MTC) on fast spin echo (FSE) images was evaluated in
normal brain tissue as well as in brain tumors to better understand contrast of FSE images. On
multislice FSE images, attenuation of the signal intensity of brain tissue due to MTC is observed.
The rate of MTC (MTR) is obtained by comparing with additional single slice images. The
effect of signal attenuation is greater on images with smaller interslice gap, larger number of
slices, and longer echo train length. MTR of brain tumors is less than that of normal brain tissue.
Among them, meningiomas have relatively high M TR, and cavernous malformation has relative-
ly low MTR. Determination of MTC can be easily specified by obtaining multislice and single
slice FSE images, and it may help differentiate brain tumors.
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