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ABSTRACT

This study aimed to present a method to effectively suppress metal artifacts caused by spinal fusion surgery
during spinal MRI study. For this purpose, a phantom made of spinal surgery screws was created to reproduce
the metal artifact. Then, images were acquired with 1.5T and 3.0T MRI to evaluate changes in metal artifacts
according to magnetic field strength. In addition, metal artifacts were evaluated by increasing the receive
bandwidth to 200, 400 and 800 Hz/PX. As a result, metal artifacts occurring in images obtained from the 1.5T
MRI decreased by approximately 52.2% compared to images obtained from the 3.0T MRI, showing a significant
difference (p<0.05). In particular, the signal loss and signal pile up areas were reduced by approximately 52.81%
and 42.71%, respectively, showing a significant effect in suppressing metal artifacts. On the other hand, when
images were acquired while increasing the receive bandwidth from 200 to 800 Hz/PX, there was no significant
effect, with a decrease of up to 8.93% for the 1.5T MRI and up to 10.98% for the 3.0T MRI (p>0.05). As a
result of this study, increasing the receive bandwidth reduced signal loss and reduced some metal artifacts, but did
not have a significant effect because it did not suppress signal pile up. However, when the magnetic field strength
was reduced from 3.0T to 1.5T, signal loss and signal pile up were greatly reduced, effectively improving the
metal artifact. Therefore, in order to suppress metal artifacts caused by spinal fusion surgery, study using a low
magnetic field MRI can be said to be the most effective method.
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II. MATERIAL AND METHODS
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Table 1. Study parameters

Parameters Value
TR (ms) 4000
TE (ms) 82
FOV (mm) 260
Matrix size 320 x 320
Thickness/gap (mm) 4/0
NEX 2
Bandwidth (Hz/PX) 200, 400, 800
Slices number 19
refocusing FA(°) 150
ETL 16

NEX : number of excitations, ETL : echo train length, PX : pixel
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Signal-loss
Less than 0.5 times
the signal intensity

P within ROI

T
Signal pile-up
More than 1.5 times
the signal intensity

within ROI

Fig. 1. Methods for quantitative measurement of metal artifacts. An ROI (A) was set in the area without artifacts in
the phantom. And in the image (B), the area showing a signal intensity less than 0.5 times within the ROI was
considered a signal loss area (C) (red). In addition, the area in the image (D) showing a signal intensity more than
1.5 times within the ROI was considered a signal pile up area (E) (red).

1125



Consideration on Methods to Suppress Metal Artifacts Caused by Spinal Fusion during Spine MRI Study

II. RESULT
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Fig. 2. Metal artifacts depending on magnetic field strength. (A) metal artifact in the images examined with the 1.5T

MRI had an average of 178.62 ™' and metal artifact in the images examined with the 3.0T MRI had an average of

373.66 mn(p<0.00). (B) It can be seen that the size of metal artifacts at each image location depending on magnetic
field strength.
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Fig. 3. Metal artifacts depending on receive bandwidth.
(A) When receiving bandwidth of 200, 400, and 800 Hz/PX were applied to 1.5T MRI, the average area of metal artifacts appearing
in the image was 188.55 mn 175.59 mw and 171.71 ™" (p>0.05). (C) And in 3.0T MRI, the average area of metal artifacts was
398.67 mt 367.4 mw and 354.89 mw (p>0.05). It can be seen that the difference in metal artifacts at each image location in the
images obtained by increasing the receive bandwidth in 1.5T (B) and 3.0T (D) MRI is not very large.

Table 2. Metal artifact measurement results according to magnetic field strength

Magnetic field Signal loss (mm) Signal pile up (mm) Metallic artifact (mm) p value
1.5T 144.90 + 255.22 34.17 + 61.04 178.62 + 261.52
3.0T 307.04 + 414.72 66.62 + 100.3 373.66 + 404.22 =00
PX : pixel
Table 3. Metal artifact measurement results according to receive bandwidth
Magnetic field Bandwidth (Hz/PX) Signal loss (mmr) Signal pile up (mr) Metallic artifact (mr) p value
200 155.65 + 265.90 32.90 + 58.12 188.55 + 273.85
1.5T 400 141.16 + 251.73 35.86 + 63.16 175.59 + 257.57 0.919
800 135.60 + 250.84 36.12 £ 62.59 171.72 + 255.99
200 334.61 + 434.13 64.06 £ 95.58 398.67 + 423.25
3.0T 400 299.86 + 412.35 67.55 £ 102.50 367.40 + 402.17 0.793
800 286.65 + 401.12 68.24 + 103.93 354.89 + 390.76
PX : pixel
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IV. DISCUSSION
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