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Evaluation of PROPELLER MR Imaging:
Preliminary Experiences

Harushi Mori', Shigeki Aoki'", Osamu Abe'’,
Yoshitaka Masutani'’, Tomohiko Masumoto'’,
Naoto Hayashi', Takeharu Yoshikawa',
Yasushi Watanabe", Yoshirou Satake",

Kuni Ohtomo', and Hiroyuki Kabasawa®

Periodically Rotated Overlapping ParallEL Lines with
Enhanced Reconstruction(PROPELLER)MR imaging
(MRI)has a unique ability to correct motion artifacts and
is expected to be useful in diffusion-weighted MRI. This
article describes preliminary experiences with PROPELLER
MRI. PROPELLER uses a radial scan variation of the fast
spin-echo sequence and it shows much less spatial deterio-
ration than the echo-planar imaging sequence. To determine
the optimal parameters of this technique, we calculated the
signal intensities of phantoms and brains in various settings.
PROPELLER MR examinations were also performed in 66
patients for clinical use. PROPELLER MRI appears to be
a promising and useful technique.
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Fig. 1

A: Relationship between ETL and total scan time / effective TE
B: Relationship between ETL and ADC

C: Relationship between NEX and ADC

D: Relationship between b value and signal intensity

E: Relationship between b value and ADC
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Table 1 Measured value of ADC and FA obtained from maps generated by PROPELLER tensor imaging

ADC (x10*mm?sec) FA

average sSD average SD(ETL8) SD(ETL12) SD(ETL16) SD(ETL20) SD(ETL 24)
Right frontal cortex 0.97 0.075 0.16 0.045 0.063 0.133 0.101 0.205
Left frontal cortex 0.92 0.080 0.19 0.051 0.113 0.092 0.095 0.165
Right corona raidata 0.67 0.070 0.60 0.096 0.094 0.122 0.118 0.145
left corona radiata 0.67 0.060 0.65 0.110 0.110 0.116 0.138 0.155
Right posterior ramus of internal capsule 0.68 0.091 0.60 0.091 0.095 0.147 0.157 0.237
Left posterior ramus of internal capsule 0.72 0.074 0.69 0.120 0.109 0.159 0.179 0.229
Right putamen 0.77 0.069 0.19 0.058 0.072 0.126 0.171 0.185
Left putamen 0.74 0.063 0.18 0.059 0.090 0.114 0.197 0.181
Splenium of corpus callosum 0.72 0.039 0.89 0.053 0.097 0.114 0.128 0.173
Right cerebral peduncle 0.82 0.092 0.67 0.158 0.121 0.139 0.167 0.135
Left cerebral peduncle 0.82 0.101 0.54 0.136 0.131 0.166 0.136 0.196
Right middle cerebellar peduncle 0.82 0.106 0.56 0.088 0.149 0.178 0.213 0.227
Left middle cerebellar peduncle 0.82 0.096 . 067 0.091 0.101 0.185 0.164 0.157

ADC: apparent diffusion coefficient, FA: fractional anisotropy, SD: standard deviation, ETL: echo train length

Fig. 2 18-year-old female, referred as
variant Creutzfeldt-Jakob disease.

A: conventional T2-weighted FSE MR
image (TR/TE=3,500/94.8, ETL=8)
showed marked motion artifact. High in-
tensities of both pulvinars (pulvinar
sign)were suspected.

B: PROPELLER T2-weighted MR im-
age (TR/TE=4,000/99.4, ETL=24)
showed much less motion artifact. It be-
came clear that the pulvinar sign was
negative.
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