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Abstract

Beam hardening artifact can be caused by metal material when performing PET exam. Therefore, we
studied a solution decreasing artifact caused by metallic dental implant. The higher voltage, the lesser
artifact in CT exam. But Higher voltage dosen't affect PET exam. The thicker silicon the lesser artifact
in CT and PET exam. Both methods make less artifact in CT and PET exam. But considering safety of
patient, the way of using silicon is better.
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[Figure 1] Bright streak(A) and dark streak (B)
in CT image
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[Figure 2] Making teeth model
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[Figure 3] ROI of bright streak(1), dental
implant (2)
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silicon thickness
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[Figure 4] Change of HU(A) and SUV(B) of
when increase silicon thickness
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<Table 2> Change of HU and SUV according
when increase kVp

U
BS DI Uy
—835.6 0.26

100kVp 2976
+90.4 +0.04
1o0kvp | 888 o976 0.22
Plt611 +0.04
Liokvp | 882 o976 0.22
Plio16 +0.04




156 5 PET/CTZAL Al Q1359 4ol
ANA-ANE
-810 T T 1
-820 Disuse silicon
-830
-840
Silicon 0.5cm
-850
-860
-870 Silicon 1cm
-880
-890
A Silicon 1.5¢cm
027
0.26 A B
' [Figure 3] Change of CT(A) & PET(B) image of
0.5 the silicon thickness
0.24
0.23 m . 100kvp
022
021
120kVp
02 T T
100kvp 120kvp 140kvp
B
[Figure 5]Change of HU(A) and SUV(B) when
increase kVp 140kVp
IS B3 HElE #015199S W Silicond] FAE B
=L wl CTold 2 gﬂl;: Bright Streak 4 [Figure 3] Change of CT(A) & PET(B) image of

Dark Streake] =&}l TEst PETY oA Silicon
S AR oks w A H Q13592 7 0.5cm
Silicons ARESISIS o Qleage] AW oY 1

ol

o =
A= 5

?}_i gelalgl e o) 2 W) glgick &

7INZE W CTellM 28%:= Bright Streak

2 Dark Streak‘)] HAa7F oy PETYA A=
kVpristel &4 glo] & Wshk= Stk

the kVp
4, 48 4 1&

PET/CT/} AH&-3h5mA] PETS] 221874 9laiA
CT0] F8ap olgo] Ha 4], F7%
PET/CTE A& 49 AN AAg 5 ge
T HolEARo] Qe A9 CTRINE QTS
ogo] uhayet Aoltk, PETAIA s ofe] ol

.



J. Korea Saf. Manag. Sci. Vol. 18 No. 1 March 2016
http://dx.doi.org/10.12812/ksms.2016.18.1.153

ISSN 1229-6783(Print) 157
ISSN 2288-1484 (Online)

el B of] TR RAIAR |
12! ?}D}. T el EAsHs 254 THE=
A3l CTYdelM = eito] WAetal PETY o=
7 Ao ® Qlste] Qlysgo] wAsith A 774
- PET/CTE A8 At o543 Aoled=o] S
785 CT ¥73°IA HUS “5o= 3l PETY A
o] g Wkl 9l SUVY Ass zdchal sk
[5]. EYet 22 774 Ul THE A5 HAF A AA
7} TFsEht F54 AdEIEY e 1A FHES
AAG = 7F gk o] 554 Xof FHEE s
CTYdelM= A&5Hsd o= Qs Bright Streak
493} HUZ} Al 574 Dark Streakejo] A
1A Pt} o]# Bright Streak 9% % Dark Streak
Fef| oAl PETY 2l df=ro] AYstA = ol 774
- PET/CT &%) Al @742 A Astel 745 Ak
Akse o] stz olo]d = it} wEbA] 2 A
A CTYEe AsAsids AAIle Al
PETS delA el o=zt s Axlsk] $18] <
TE AAFT AAZ Silicons o8-8t WS A
stelth Kim 7735 CTHAF Al 35540 o8] &
el JEEs A7) S8l AyEs o]gst
Adst A3} Silicon® F%5=4S shieldst 23}
HU7} shob Fan o] sdsirteli e 22 F7ke
wrokek[6]. A AP w54 i]%%%ﬂ% FHIE
A2 FAY FAY DS CTYdeMe ef=o]
7% %lal HUL Bright Streak"%ﬂ/ﬂ#S% Faga sl
th. PETYIA SUVE 57.1% #art &lo] ¥o
o= FHel Silicons iﬂ-ﬂ 9E A AE5As)
AFs Faaled eS8 &

N

_L.4

Siicons] - 012} el et e we
o A b ool the HSlo Me Ak
AfEAe el 5 olg Ao% Azl B o

Hate] CT AHlellxE= 120kVp ode] arbdsto] At
¥t ol IpHE Fete] AE7]e EEEE
X-AZs T7HA H1E719 vkeAS sz
Ao AFZA st W tixeE TaAl7]aL
FAA] 2] At ghek Aoz <3l WAsks AE5H
s} @7 Soll gt of|HES] WS A sk, AN
ZA o] A% FAeHlg Aolg s sttt
[7]. webd 2 AtelMs Bxgte] Wste] W CT
9} PETAS] W3}E gelaldet. #4498 100kVp
o5l 140kVp=E FT7HA #YE 30 45 HUS
Bright Streak¥ o= 4.6% AA2EH 00U PETO
Al SUVE A9 HsPt flglth 93s B3llA Sk
2 ERIEIS ul CTY A

FoldsE Zolmr A2 el

Hgto] o Axpd Tl e 234 TPk =
AASFE HUZF AAEZ[8] #A%S A5AA HUE
v & 427} QI Sigel AoFHARA k\/'ptz: 14091
Al 80 7hAd A9 AR 78%7F 7hAdith 3
9] Ade @ x} HAR WJ J% 20kvpoﬂxi

Xl 8 °
ks fles Ae soto] aRlelt A= CTY
Ayoﬂ,q _q] gg%og% A2aN17) 8 BA%E Fo)

74] EJ‘jr. webd] ARAE o] 83t A FE A
ALARA(AS Low As Reasonably Achievable) 2] €
a3t Hojjsk WARdE o] v fX]sljof s)
%3101] met AAst o] Qe Zlow A7l

tlo

o o el v
g

.2 ATl 254 Aot %ﬂ%ﬂl E]ffi AF
e %‘i’\ﬁl e Slhcon?ﬂEH«l == AN
e e sk A= 7}X] H*‘ﬁﬂ] oh

slof AL Sick T PP wF CTIY 9 PETS
el AFSYIRe T Qo B
e aHFThE AR 9]Fo] A A¥sk= Silicon
ZRAES AFgsk= W o] AT Ao 7 AlEr) Hrt

5. Reference

[1] Wahl, RL. (1999),"To AC or not to AC :
that is the
40:2046—-2053.

[2] Park, S.Y. Bae, J.M. Kim S.W.

“Effectiveness  of

question", J Nucl Med,

et al.,(2009),

Positron Emission
Tomography in the Pre—operative Staging of
Gastric Cancer, J Korean Gastric Cancer
Assoc, 9(3):110—116.

[3] Goerres, G.W. Ziegler, S.I. Gurger C. et
al.,(2003), "Artifacts at PET and PET/CT
acused by metallic hip prosthetic material",
Radiology, 226:577—584.

[4] Claude Nahmias, Catherine Lemmens, David
Faul et al.(2008), '"Dose Reducing CT
Artifacts from Dental Implants Influence the
PET Interpretation in PET/CT Studies of
Oral Cancer and Head and Neck Cancer?."
49:1047-1052.

[5] Kim, K.J. Bea, S.B. Han, S.H. et al.,(2012),
"The Effect of Metal Dental Implant on



158 B PET/CTAA} Al 1289 x| 38 AT7(EA X% H7D

A7 %

AF-AEZE

Positron Emission Tomography Comuted
Tomography Image." SDPM, 10(2):243—247.

[6] Kim, H.J.(2010), "Study for Improving Image
Quality by Reducing High Contrast Metallic)
Artifact in Head & Neck CT Scan." Graduate
School of Soonchunhyang University

[7] Textbook of Computed Tomography,
CHUNGU, 13-16, 26—36, 64, 76.

[8] Kang, S.K. Cho, B.C. Park, H.C. et
al,.(2004), "The Effects of the CT Voltages
on the Dose Calculated by Commercial RTP
System." Korean Journal of Medical Physics,

A & A

2009.2 HEstw WA 3}
gt7]8ta) (o]sHAAL

2000.2 — 2014.2 7Ack)dw
He &ejsthy)

2014.3 — & A Ay stuH
4 ggelsta

2013.3 — & A Agystw =
AP E I Al wg=

T&Q%Olt : 6“_/]6‘]— H]'/K]-/HEE]U]’ tﬂ-/\]./\—] 74]_%':61 HC]-/\}
Aeefst, A 8E st

T tAFAA AT 7T Aty 2
15 7<) st

A7t F

20061 8¢ : wHtfstw 28t
=gk (o]sHA]

2010 8¢ : MEtstw WA}
G QR R
2000 2€7 2010 2€
Aekstw Y WA Eersta)
2010 3¢ ~ dA : FEyst
3RSt St

g], WA EOFE HIALA AlE

A= gk 76-32 St

15(1):23-29.

[9] Sigal—Cinqualbre AB. (2004), "Low Kilovoltage
Multi—Detector Row Chest CT in Adults:Fesibility
and Effect on Image Quality and Iodine Dose',
Radiology, 231(1):169—174.

[10] Dischoff B,(2009), '"Impact of a Reduced
Tube Voltage on CT Angiography and
Radiation Dose:Results of the PROTECTION
I  Study", JACC Cardiovasc Imaging,
2(8):940—-946.

7N

2008.3—2010.2 A%ksty. x.
ZA8F AL

2010.3—2013.8 A%sty x
ZA8hakAL

2002.3—&A AkpshEY
A]—Q]z‘ﬂ-jr/]_

&) AdEEed sk exk
&) sl WApdE} Adwa
Trol ¢ WAL WO, HSEAA PACS,
O gAIE) TIXE et

T Al ATt TEE As Y
15 97ge)sky

o

2005.9-2009.2 Aok w
APAEFEt

2008.3—2013.8 A& o]
z‘ﬂ-/\%/\}

2009.2—2010.8 Ak
o) ekt

2011.9—<&A] ZoFdgd WAt
AgeFety}

ol:q]shg% Hol-/\]./ﬂ_%okﬁhq. yq.E =2}

X&) %aﬁ- 74]551— H]—A}L 35‘_, HO]—

L B

) A
Fhltol ¢ A
3

Fa o oEYeIA AT R Aorlstmg

Qhale} A3k 5 Aoliupo]



