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Evaluation of Fat Suppression of Diffusion-weighted Imaging Using Two Different Spectral
Spatial Radio Frequency Techniques in Off-resonance on 3TMRI
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[Abstract]

The present study evaluates the effectiveness of fat suppression in phantom images on a 3 Tesla magnetic resonance
imaging (3T-MRI) using the Spectral Spatial Radio Frequency (SSRF) for both on- and off-resonance Diffusion-weighted
Imaging (DWI). Two variants of SSRE which are the Normal SSRF (SSRFxor) and Breast SSRF (SSRFs:), were utilized. The
efficacy of fat suppression was investigated by concurrently applying SSRFnor and SSRFs With short tau inversion re-
covery, chemical shift selective saturation, and adiabatic spectral inversion recovery . We calculated the fat suppression
effects, coefficient of variance (CV) in the mean of synthetic value of fat and sucrose aqueous solution, and signal de-
crease in aqueous solutions. The combined use of the SSRFs. method reduced chemical shift artifacts in both on- and off-
resonance.The CV obtained from using SSRFs.. and SSRF~or resulted in decreased performance in on-resonance. However,
SSRF~or deteriorated in off-resonance (p<0.05), while SSRFs consistently maintained a low CV value in off-resonance
(p<0.05). Using the SSRFs technique improved the signal decrease in off-resonance aqueous solutions. DWI using the
SSRFs technique has been suggested as effective for both on- and off-resonance imaging on a 3T-MRI.
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Fig.1 Figure of the phantom structure.

Table 1 The phantom composition of Fig.1.

Phantom T+ value (ms) T2 value (ms)
A Peanut oil 228 78
B Sucrose aqueous solution 1610 840
C Gelatin 1597 764
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ZIE180 mm, 47250 mm, #3115 mmaD K
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100, repetition time (TR) 8000 ms, echo time
(TE) 80 ms, field of view (FOV) 200 mm,
slice thickness 4 mm, phase FOV ratio 0.5,
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Fig.3 ROI setting method.
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Fig.4 Results of fat suppression effects in Sl direction.
(@) STIR (b) CHESS (c) ASPIR
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Fig.5 Images of fat suppression in A element.
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Fig.6 Results of coefficient of variance in Sl direction.

(a) STIR

DATVIFUVATCILV AV MDAV VLY F VA
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Fig.8 Results of aqueous solution signal decrease rate in Sl direction.
(@) STIR (b) CHESS (c) ASPIR
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ASPIRIZ, B#*6 DL A3 b TR BRI &
LTAHEC R LI (p=0.002-0.016).
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TaRLELD. ZLOBE VAR S LT,
SSRFs T2 LA VLY F R - F 7L F
2SRRI SR RO, H—omt, 22

% i © 53 (1393)

06



$ ﬂﬁ' Arts and Sciences
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bzt LBRIGEIHIRE 2w 2 534 72 6 e e o 1210
PRI A 7 572 EF 2 B F IClERsH3 2251
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FTOF 7LV F U AIEBCT S, SSREse P2

54 (1394) & HARZHBIHSLIMZEE 2024, vol.71 no.866
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