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A study on the reduction on magnetic susceptible artifacts
through the usage of silicon

Kwan-Woo Choi' and Ho-Beom Lee®
"Department of Radiology, Asan Medical Center

2 o & Ao S ZAURS A o
Aog BEE oA Uck Ardye 349 1638 dyes shalon), ol 5 2ol B et 8
stol 3719} AEsHe Aol ol Aty olFo] Bol WS We FAele stk AlFguls
A7 YR IEANE ol g on, x}% x}o o W SPR g FHF| shed sAe] W

A Ao dgich BaEe 223 3713 A5}

S8 QIFEe] Pag odohiy] flsiel AelE Ag A 7o SNRI CNRE H]@lS)
I 2 HASE Al ZHg T oJilo] AE
| Ak Qlgmo] Hastalon, SNRE2 28 41 391+1.330)4 2§ % 21.69+4. SZE ot el
HHAZR F718193L, CNR2 A8 A 28.97+8.2004 A& & 4.88+2.1402 Fo|o 59 AIA= 71'/\8}91
o ARdos B Ak Adcc] JFS 2 domA HAH A9 F7Ie} Ao AskgAlols v
97159l AAEeR, Hgo] oot} Aug NLERE ABE AFEL Y+ Y= WIS Zil*lo}‘}‘;ﬂ}t

dlofl 7Tkt ejol7} e,

R
1

o? 2 (o o tlo v ot
&
24

o 2
oo e of
B

e
o e
:1E g
o,
o -
oo
9‘1'4
o r
oft o
¥ i
T
x
o &
==
8
oo
re
-
i
i

=
ki
N
o
Sid
i

Abstract  This study used silicon that is similar to the density of the tissue of the human body to
compensate for the uneven areas that are in contact with air in order to reduce susceptible artifacts. The
subjects of the study were 16 normal people and the areas of the human body in which there are a lot of
uneven areas with complicated structure and a lot of susceptible artifacts were formed since the surface area
that comes into contact with the air is large were the areas that were chosen to be examined. A 3.0T
superconducting magnetic resonance device was used as the test equipment and SPIR images that are
sensitive to magnetic differences were obtained as sagittal planes on a line that extended the metatarsal and
the phalanges, including the middle of the longitudinal arc and the 5 distal phalanxes. The method of
analysis was to reduce the susceptibility between the tissue and the air to discover the reduction of
susceptible artifacts by comparing the SNR and CNR before and after applying silicon. A statistical analysis
was utilized for the sample matching T examination. The results of the study revealed that the susceptible
artifacts were reduced in the images of the uneven areas that were compensated and applied with silicon.
The SNR increased in significant amount in correlation from 3.91+1.33 before application to 21.69+4.52 after
application and the CNR decreased in significant amount in correlation from 28.97+8.20 before application to
4.88+2.14. In conclusion, this study did not affect the voxel but it was an innovative method of
improvement that compensated for the fundamental issue of the difference in susceptibility between the air
and the body. The application is simple and the study has great significance in that it proposed a method to
reduce susceptible artifacts in a low cost and highly efficient manner.
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[Table 1] Socio-demographical variables
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[Fig. 1] The SPIR images before and after the application
of silicon

dEE A8 A - 3o
& WAYRefel =Mz ATke] SNRE| A}
ol g A 391x1.33004 A& T 21.69+4.52F
17.78(454.7%) 2715} 1L, CNRS A2 A 28.97+8.200]
A Zg T 4.88+2.142 24.09(83.2%) ZAIIHTHE 2).

SNRe] 27} ofuli= 243} F7)7F A45kg Zfolo] o



garakely| st A 4139 A|12E, 2012

3 Aske QlgEo] AYE A F AnpHom it
2 onjse], ONR] 7hd: ofnls el 48 F 54
3 WA o] Holsh gAY HOR o] E
o AT 4G F A4Sk Q1Fo] AHHOR At
#E ofmlgick

[Table 2] Both SNR and CNR where the magnetic
susceptible  artifacts occurred and the
surrounding tissues before and after the
application of silicon

At Before After

= (mean+SD) (mean+SD)
SNR 3.91+1.33 21.69+4.52
CNR 28.97+8.20 4.88%2.14

SNR t-value : -16.70(sig=0.000)

CNR t-value : 11.97(sig=0.000)
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[Fig. 2] A box chart of the areas where the magnetic
susceptible artifacts occurred and the SNR of the
surrounding before and after the
application of silicon

tissues
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[Fig. 3] A box chart of the areas where the magnetic
susceptible artifacts occurred and the CNR of the
surrounding before and after the
application of silicon

tissues
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