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Fig. 1. Schema of the SORS method. AL : Distance be-
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SORS pulses
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pulses and MTR in experimental studies using
cooked egg white. AW =5 cm.
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Fig. 4. Influence of the distance of SORS pulses in normal volunteers. a) Singnal intensity of the
brain, basilar artery (BA) and middle cerebral artery (MCA) with variable ditance of SORS
pulses. b) Contrast of BA and MCA with variable ditance of SORS pulses. AW =5 cm.

Table Magnetization Transfer Ration Using a SORS Pulse
and a Binomial Pulse

Magnetization Transfer Ratio (%)

Location
SORS (n=10) Binomial (n=23)
Corpus callosum 54.1+2.2 42.7+ 5.1
Thalamus 48.7+2.2 38.6+ 3.8
Cortical gray matter 45.8+5.5 34.5+ 4.7
Putamen 44.0+3.8 329+ 4.7
Basilar artery 13.6+3.6 15.2+ 4.5
Distal MCA 19.1+5.7 16.4+ 5.6
SSS* 82.1+5.9 32.0+ 3.0
Fat —0.7+4.7 12.7+ 6.4
CSF —4.6+7.5 1.8+11.9

SORS pulses in a normal volunteer.
Distance of SORS pulses is a) 6 cm,

b) 8cm, ) 10cm, and d) 12 cm. SORS ¥ CIX IR O MTR {21E L A £ 0 TH

AW=5em. %7, binomial & T ERIFOE S & SORS
HRTEBEIZIET L7z (unpaired t-test, p<
0.0001) (Fig. 11).

alb Fig. 5. Influence of the distance of * . superior sagittal sinus
c|d
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Fig. 6. Influence of the thickness of SORS pulses in normal volunteers. a) Singnal intensity of
the brain, basilar artery (BA) and middle cerebral artery (MCA) with variable thickness of
SORS pulse. b) Contrast of BA and MCA with variable thickness of SORS pulse. AL=8 cm.

al|b Fig. 7. Influence of the thickness of
d SORS pulses in a normal volunteer.
Thickness of the SORS pulses is a) 2.5

cm, b) 5cm, ¢) 7.5cm and d) 10 cm.
AL=8 cm.
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Fig. 8. The contrast of a) basilar arteries and b) middle cerebral artery (MCA) with and

without SORS pulses.
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Fig. 9. Comparison of MRA without (a) and with(b) SORS pulses in a patient. The conspicuity of
small caliber vessels are remarkably improved by applying SORS pulses. The superior sagittal sinus
and transverse sinus are not visualized on MRA with SORS pulses.
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Fig. 10. Comparison of the contrast of a) basilar arteries and b) middle cerebral artery (MCA)
between MRA with SORS and that with binomial pulses.

a b
Fig. 11. Comparison of MRA with binomial pulses (a) and that with SORS pulses (b) in a patient.
The conspicuity of small caliber vessels are slightly improved by applying SORS pulses. The intensity
of the ortibal fatty tissue is more pronounced on MRA with SORS pulses.
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Cranial MR Angiography with Magnetization Transfer Contrast Using
a Slice-Selective Off-Resonance Sinc Pulse (SORS) Technique

Takao Kopama, Reiji OcHiAL, Takanori YANO,
Dejung YAN, Katsushi WATANABE

Department of Radiology, Miyazaki Medical College
5200 Kihara, Kiyotake, Miyazaki 889-16

Magnetization transfer contrast (MTC) techniques have been employed to improve the conspicui-
ty of vessels on 3D time-of-flight (TOF) MR angiography. The MTC pulse, which is generally non-
selective, reduces the signal of brain tissues as well as that of inflowing blood. The purpose of the
present study is to estimate the efficacy of slice-selective off-resonance sinc pulse (SORS) tech-
nique, which is employed to reduce the MTC effect on inflowing blood by applying a slice selective
preparation pulse far from inflowing blood, on 3D TOF MR angiography. With SORS technique,
mean signal reduction in the white matter, gray matter, basilar artery and distal middle cerebral ar-
tery (MCA) was 54%, 46%, 13%, and 199%, respectively. Contrast-to-noise (C/N) ratios of basilar
alteries and distal MCA were significantly improved by applying SORS pulses. Comparing with the
non-selective binomial technique, the SORS technique gave higher vascular contrast and better ves-
sel conspicuity. In addition, saturation of the superior sagittal sinus with the SORS pulse resulted in
more clear visualization of arteries hidden by the sinus.
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