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ABSTRACT

The purpose of this study was to quantitatively analyze the effect of Bandwidth changes on susceptibility
artifacts in MRI scans. A custom-made phantom was designed with an implanted dental fixture, and the
examination was conducted using a 3.0 Tesla MRI and a Turbo Spin Echo sequence, with the Bandwidth
increased incrementally from about 150 Hz/Px to 500 Hz/Px. The results demonstrated that as the Bandwidth
increased, the length of the susceptibility artifact significantly decreased. This finding suggests that adjusting
Bandwidth can effectively reduce susceptibility artifacts in MRI scans of patients with dental implants. Further
research applying these findings to different implant materials is expected to broaden the clinical applicability of
this method.
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II. MATERIALS AND METHODS
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Fig. 1. A plate(A) made of PMMA with a thickness of

1 cm, height of 5 c¢cm, and length of 5 c¢cm, and another
plate(B) made of PMMA with the same thickness and
height but a width of 1 cm, are assembled together in
a crossed manner. (D and @) to form structure(C).
When viewed from above, since plate (O and @ are

alternately assembled (O, @, O, @), spaces are
created between them(D).
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Fig. 2. The implant fixture(A) was placed on the
custom-made phantom and positioned in the frequency
encoding direction(B), after which it was centered
within the 8-channel SENSE head coil for scanning,
and the yellow arrow indicates the implant fixture(C).
The area where the artifact occurred in the resulting
images was highlighted with a yellow box, and the
length of the artifact was measured by counting the
alternating black and white signals at 10 mm intervals(D).
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III. RESULT
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Fig. 3. The scanned images included the second
slice(A), third slice(B), fourth slice(C), fifth slice(D),
sixth slice(E), seventh slice(F), eighth slice(G),
ninth slice(H), tenth slice(I), eleventh slice(J),
twelfth slice(K), and thirteenth slice(L).
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Table 1. Length of susceptibility artifacts measured in slice according to bandwidth changes (unit : mm)
Receiv(f{fﬂigfmdth Slice 7 Slice 8 Slice 9 Slice_10 Slice_11
150.5 23.35+1.05 21.74+1.54"" 21.36+1.87" 20.30+1.67°" 18.72+1.35"
201.1 22.210.79 20.61=0.71"" 20.47+0.89" 19.610.95™ 18.34+1.54"
250 21.26+0.90 18.90+1.16 18.39+3.95 18.20+3.83 16.77+2.41
301.7 20.62+0.86 18.14+1.03 18.52+1.96 18.51+1.58 16.11+2.48
350 20.34+1.12 17.99+1.72 17.99+1.92 18.50+1.85 15.87+2.63
397.7 19.85+1.26 17.08+2.28 16.92+2.13 17.82:2.00 15.52+2.76
448.7 19.22+1.02 15.18+2.64 15.29+1.87 16.66+2.14 14.29+2.86
500 18.54+1.05 14.6242.64 14.58+2.24 16.18+2.44 13.84+3.10
P 000 .000 .000 .000 .000

Table 2. Linear Regression Analysis of artifact length
changes in each slice according to bandwidth increase

Classification B + SE partial R2 p value
Slice 7 -1.050 + 0.048 .663 .000
Slice_8 -0.604 + 0.032 .593 .000
Slice_9 -0.604 + 0.034 574 .000
Slice_10 -0.589 + 0.055 325 .000
Slice 11 -0.430 + 0.043 296 .000
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IV. DISCUSSION
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P’
p is the ANOVA test and M+SD t is the post hoc test with dunnett, p>0.05.
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