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ABSTRACT

The problem that the existing the magnetic resonance image (MRI) was prone to have not only long readout
duration and low bandwidth in the phase-encode direction, but also geometric distortion was pointed out. The
purpose of this study is to identify the usefulness of FOCUS-DWI through comparing FOCUS-DWI with the
Conventional-DWI on a degree of uniformity and artifacts caused by the distance change in the central axis
within the magnetic field. In terms of artifacts, there happened irregular striped artifacts in the Conventional-DWI
technique, which in particular, more often arose in the central axis. Also, the overlap of imaging drastically
increased. By contrast, there were no irregular striped artifacts in the FOCUS-DWI technique. In conclusion, it
was found that the FOCUS-DWI technique was superior to the Conventional-DWI technique in terms of artifacts,
the overlap of imaging, and a degree of uniformity. In addition, there was no difference of the change in distance
from the central axis between the FOCUS-DWI technique and the Conventional-DWI technique. Thus, it is
considered the FOCUS-DWI technique having less imaging distortion and high image quality will be highly

clinically used.

Keywords: Magnetic Resonance Imaging, Artifact, Uniformity

I. INTRODUCTION
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I. MATERIAL AND METHODS
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Fig. 1. GE Discovery 750 3.0T MRI system.

(a) 16 Channel knee coil

(b) Knee array phantom
Fig. 2. Coils and phantoms for the collection of

image acquisition.
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Table 1. Signal measurements of Focus-DWI and
Conventional-DWI.

FOCUS-DWI Conventional-DWI

b-800(s/mm?) b-800(s/mm?)

0 mm 1069.88+211.72 1326.994311.66
R 30 mm 1057.03+197.93 1374.95+337.66
R 60 mm 1043.83+202.98 1370.99+360.77

Table 4. Signal measurements of Focus-DWI and
Conventional-DWI at 60 mm.

FOCUS-DWI Conventional-DWI
00 mm b-800(s/mm?) b-800(s/mm?)
R1 716.71+17.93 897.73£30.66
R2 987.11+21.09 1119.29+28.22
R3 1232.14462.40 1776.27+173.85
R4 1141.574+85.26 1436.13+109.05
R5 1141.62+67.90 1625.56+180.18
Total 1043.83+202.98 1370.99+360.77

Table 5. Signal measurements of Focus-DWI and

R 90 mm 938.63+198.39 1182.384+291.33 Conventional-DWI at 90 mm.
FOCUS-DWI Conventional-DWI
Zy g9 7hed 992 RIFH A AWEe = %0 mm b-800(s/mm?) b-800(s/mm?)
R2IA R57HA] A2 AEE SAste] AZAES RI 645.81421.07 776.91+39.64
S7doto]l Fis 92 AT Table 259 20 R2 9872143492 1067.35::40.67
Table 2. Signal measurements of Focus-DWI and R 1129.30:52.47 13563614120
Conventional-DWI at 0 mm. R4 1090.79+£90.30 1330.67+116.66
FOCUS-DWI Conventional-DWI RS 839.88+38.24 1180.64+107.23
0 mm b-800(s/mm?) b-800(s/mm?) Total 938.63+198.39 1182.38+291.33
Rl 736.32+11.90 894.06+23.91
R2 995.83+30.98 1108.06£22.53
R3 1170.75+63.25 1653.61+152.82
Iv. DISCUSSION
R4 1171.61£74.97 1423.66=111.28
RS 1274.94+75.65 1555.57150.70 Conventional-DWI+= %53 F® 2749 & 4
Total 1069.88+211.72 1326.99+311.66 =4, A AL bu, 25, Ao Qe
HFFHo F7Fd A & FdsteT AR
Holom, A% el A7 o] Ao 8 &
Table 3. Signal measurements of Focus-DWI and ] olHHEE R sta 5 AHAIFS A
Conventional-DWI at 30 mm. el o]yen Yo guE geow 7|8z
FOCUS-DWI Conventional-DWI QH.;’__O/] 75163:01 o]o% o]% jé 53 ocf)] }6]"% _ilz_z‘gll-—g-]_oq =z
s bR 4g gt A8 ARAALEI B APl A
Rl 739.84£14.54 916.02+25.73 FOCUS-DWI9} Conventional-DWIS] ¢13-% w233
R2 1003.29+23.09 1159.36+42.12 FolE SR me i}olrf: W] wehgl o,
T s 05 7 25} FOCUSDWE /10l 54 2k )
RS 1204.62+82.74 1527.86+160.56 o DWIE £33t EPIA] FOVE F9h5= A2
Total 1057.03+197.93 1374.95+337.66 270d A & AeS AFsha A s 9
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V. CONCLUSION
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