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Metal Artifact Caused by Magnetic Field Strength and Sequence on T1WI—-MRI
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Abstract

In MRI, the Ferromagnetic artifact is generated by the metalization within in which the before
inspection removal is impossible and the distortion of an image is brought. The distortion
measure according to the steel for each sequence of T1 image and magnetic field intensity are
analyzed and minimized method is looked into. We used SIEMENS 15T and 3.0T MRI for
experiment equipment. First, it places within the Phantom making a metalization(Ti+Al,
Stainless, Nitinol) on 1.5T, 3.0T MRI and the T1 weighted image for each Sequence is acquired.
The distortion of an image and about adjacent portion change of the metal material were
compared through the obtained image, we analyzed. In all metalizations, a distortion was
generated and a distortion was few in particularly, and Titanium-Aluminium alloy. And the
extent of a distortion was worse image in the Turbo spin Echo. The use of the
Titanium-Aluminium alloy the inserted in an internal material of the metalization is recommend.
and, equipment of 1.5T the patient inserting a metal in an internal is used in an inspection than
equipment of 3.0T. Also, the sequence is suitable when it obtains the optimum T1 weighted
image of an impersonate to use the Turbo spin Echo.
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1.5T 30T
Ti+Al | Nitinol | Senkss | Ti+Al | Nitinol | Sarless
Fl2d | 2.33 | 0.63 | 1.44 3.28 | 0.69 | 1.90
VIBE | 1.42 | 0.556 | 1.26 3.04 | 064 | 155

SE | 113 | 052 | 117 [ 1.15 | 058 | 1.24
TSE | 097 | 047 | 1.01 [ 099 | o052 | 1.17
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[Etel:em]
Slice5 Slice10 Slice13 Slice17 Slice21 average
15T Major Minor Major Minor Major Minor Major Minor | Major | Minor Major Minor
axis axis axis axis axis axis axis axis axis axis axis axis
Fl2d 1.21 1.19 1.01 1.01 1.11 1.11 2.48 2.48 2.56 2.56 1.67 1.65
TitAl VIBE | 0.94 0.89 0.89 0.89 0.92 0.92 2.038 1.96 2.12 2.02 1.38 1.34
SE 0.93 0.79 0.92 0.71 0.94 0.82 1.87 1.33 1.91 1.42 1.31 1.01
TSE 0.84 0.7 0.86 0.71 0.88 0.72 1.78 1.28 1.81 1.3 1.23 0.94
Fl2d 0.86 0.86 0.86 0.82 0.84 0.8 0.83 0.78 0.82 0.8 0.84 0.81
Nitinal VIBE | 0.85 0.81 0.79 0.79 0.77 0.77 0.8 0.72 0.79 0.71 0.8 0.76
SE 0.83 0.8 0.83 0.58 0.81 0.71 0.79 0.7 0.77 0.7 0.81 0.7
TSE 0.79 0.77 0.78 0.75 0.76 0.73 0.74 0.69 0.73 0.67 0.76 0.72
Flod | 1.16 1.16 1.15 1.15 1.15 1.15 1.63 1.51 1.65 1.54 1.35 1.3
Stainl VIBE 1.16 1.12 1.13 1.13 1.13 1.13 1.46 1.22 1.52 1.25 1.28 1.17
aNesS| se | .00 | 107 | 108 | 104 | 109 | 105 | 145 | 132 | 148 | 133 | 124 | 1.16
TSE | 1.08 1.02 1.08 1.02 1.06 1.01 1.36 1.13 1.39 1.13 1.19 1.06
H 3. 3.0TQ &= OfE[HE T U o Zo|
[EH:em]
Sliced Slice10 Slice13 Slice17 Slice21 average
30T Major Minor Major Minor Major Minor Major Minor Major Minor Major Minor
axis axis axis axis axis axis axis axis axis axis axis axis
Fl2d 1.58 1.41 1.68 1.57 2,77 2.68 4.06 4.06 4.18 412 2.85 2.76
TiAl VIBE 15 1.38 1.46 1.4 2.4 2.51 3.87 3.85 3.99 3.89 2.64 2.60
SE 1.47 1.34 1.42 1.36 2.45 2.45 3.57 3.37 3.69 3.57 2.52 2.41
TSE 1.45 1.31 1.38 1.36 1.9 2.4 3.18 3.16 3.22 3.2 2.22 2.28
Fl2d 1.03 1 1.03 0.75 1.12 1.03 1.32 1.3 1.55 1.46 1.21 1.10
Niiinol VIBE 1 0.87 1.01 0.86 1.01 0.97 1.29 1.12 1.49 1.35 1.16 1.03
SE 1.01 0.97 1 0.94 1.01 0.89 1.27 1.18 1.47 1.32 1.15 1.06
TSE 0.98 0.98 0.98 0.87 0.97 0.96 0.99 0.99 1.02 1.01 0.98 0.96
Fl2d 1.56 1.46 1.66 1.5 1.98 1.82 2.65 2.55 2.77 2.61 212 1.98
Stainless VIBE | 1.56 1.32 1.43 1.3 1.85 1.76 2.66 2.51 2.75 2.59 2.05 1.89
SE 1.33 1.22 1.28 1.25 1.86 1.72 2.56 2.5 2.75 2.7 1.95 1.87
TSE 1.28 1.22 1.28 1.24 1.6 1.58 2.45 2.41 2.54 2.52 1.83 1.79




306 st=ZEEIxst3|=2X| '10 Vol. 10 No. 9

(cm) Average
3
2.5
\\ 3.0 T major axis average
2
3.0 T minor axis average
1.5
.5 T major axis average
1 -
1.5T minor axis average
0.5
(o]
Fl2d VIBE SE TSE Flz2d SE TSE Fl2d VIBE SE TSE
Ti+al Nitinol Stainless

a2 6. 1.5T2 3.0THIM &

=2
o] g5 G5 dojo] AR =
ol g3te] 7 F&E T AlE 2o tiste] ARk At
ata, Zhzre] Aitel] diste] 5o £4 Aats Htst

7} 7ol = A UERaL Nitinolo] HA] Al el 2
A 71 G A Yebtl 3 5 TSE7F 4% 098 cm3t
@ 096 cme 2 M A YeRg Ty 28y 15T
785 Stainless7} A Al ol AAA =] eI,
Nitinol& AA] AJ@zo] AAHA GHA Yepdeh 1 F
TSE AlfE27F #3076 cm™ ©% 072 em® 7H &
A vepgh websd 15T 3073 v wske] 22 0.18
cm, 95 024 cmZ o}E|HME ZHol7} A YERG L,
1.5T9] TSE® Nitinolol|l A H&=2 Q1% o} HE 9]
g3k 71 ZA YR

ap50) o) e

= OlE|HES| Y&ut TE ZOo| Hlw

F 4ol REBS Aol $4% A MRI 74}
£ Wwa A9 s BTk MRI 74K the aAs
7 AaiA vl

o2 HI K1
e
o
ox
2
ro,
>,

Az el 1 =
AN FAIZE #A 8L, T Fash o s wiEY
25 583, Egfo) FAE $ ) s Z4 A2
712 Zo] 9 Z(band width)S ZA| 8k 4 5ol
ATHB]. & Aol A= ol st W E <o Ao A
71k

e B2 AR Al A, AR BHE U
stol TI 4294 9 F ojegloEe] 278 24
sjo] 714 s)3te] Al ek QA o] o AES
Hasshe Yo Ben

A%, e A5l AA BAT 4H Bae
she 49 A%E ZHSAGANI), ¥ ATl ol
B 2404 QYL ol7] Slal WA, 4%, vE
oA /M WS Aol ZAFeRM E d o
o HEALE A 5 ATk T} ofe A=



X7 |13EEY

OlM XFEMI7|2t AlEAO 2 OfE[ME HEL 307

BAMel e, JAA o R AT = 9l Vlw
EF moste] B ot 4Ee] ofEAE 547
T A Sgk @A) deth BE G45Ee]
Sl whe G el Qs Ao A 4
oA F& F e wE Awe] LY, T, Al 42
gt 245 vo] sk AV derw A
= EEshe Ao A=A e A A
FFol 2 T1 BxFFA 15T A2 TSES
N el s HaAA & AvgRE <
& T AT WS AT F AlenE 25 55
=& A9 A7 MRI b skl vt € 5
ol AOE AtmHTh A el 542 el A
71 Aol Aol e mAgel A o Al

k)

shAl Edste] e Aed J4E 58t o
o} A7) EH gAY 15T 30TollA A AH G481
WPE w 15T Aol A F4de] g)3to] 23S &
T AR, T1 A2R4e Tt=E Azl Fl2d,
VIBE, SE, TSE®| A2 4% d=e] J=7h 2A
Epyith 30TRTH= 15Tl TSES AHES w), F4
E& Qg ol HES HAst & 9lo] Al AA
7} Brbset %Q%ol AE gt IR E dE

:10
oo
r&‘
°?£
E
ok
4 =
X0,
£
[
)
d
it
099
ot
e
e e
-

o 4% AL A 5 Y= ALH A7} Be

HoEs

[1] http://www.ksmrt.or kr/?p=data&code=data4
[2] o] A, ¥k, “H S U HElw 77 2
ANz G AdA 58497, dig

<] #sks] A, #1269, pp.94-100, 1997.

s3], AL, "A71EH QA e A LI
o] Azl gl QlgEel e AT, =
, #1299, Al1s, 1992,

[4] M. Dujovny, N. Kossovsky, Ram, R Valdivia, J.
S Suk, et al, “Aneurysm clip motion during

1 [‘Z o
N,
=

(3]

"

magnetic resonance imaging(In vivo

experimental study with metallurgical factor

analysis),” Neurosurgery, Vol.17, pp.543-548
1985.

[5] R. L. Becker, J. F Norfray, G. P Teitelbaum, W.
G. Bradley, L. Wacaser, "MR imaging in
patients with intracranmial aneurysm clips,”

AJNR, Vol9, No.5, pp.885-889, 1988.

[6] W84, A%, 494, NBEF, A5, o185
S4E G 84 AR MR 78l
£ SLHCHESS71M 3 STIRZ1 ) Blay, of
El <38}3]%] #1104, pp.113-118, 2000.

[7] o]-%-&, &2, Wk, 5382, Aed, "1L5T

w8} Gl A 9

%38}3], A8, Az

[8] @W4:, M. Terashima, MV. McConnell, “2}7]&
) < o3 ¥AHE =17] Nitinol 2
HES] HrV, cdgeu=, A2, A2s,
PDp.233-240, 2006.

[9] Y. Amano, M. Ishihara, H Hayashi, K. Gemma,

“Metallic ~ artifacts of

coronary and iliac arteries stents in MR

and H. Kawamata,



308 &

Hi
rH
i
[
ol
ton

EIX5HS| =2 X| '10 Vol. 10 No. 9

angiography and contrast enhanced CT,” Clin.
Imaging, Vol.23, No.2, pp.85-89, 1999.

X XA Y
2 4 Z(Seong-Jin Ko) x5
19973 89 : AA st A8

ZHe]ghAD
$19326 39 ~ @A bk
st Hxivsios Wapd

St} L

*
<PAEOR> | MALAES, WA e




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <FEFFd5a5c0c1b41c0020c778c1c40020d488c9c8c7440020c5bbae300020c704d5740020ace0d574c0c1b3c4c7580020c774bbf8c9c0b97c0020c0acc6a9d558c5ec00200050004400460020bb38c11cb97c0020b9ccb4e4b824ba740020c7740020c124c815c7440020c0acc6a9d558c2edc2dcc624002e0020c7740020c124c815c7440020c0acc6a9d558c5ec0020b9ccb4e000200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee563d09ad8625353708d2891cf30028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f003002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c4fbf65bc63d066075217537054c18cea3002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f3002>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


