





7=1—1 UHLAK|(7}) PET & Cyclotron Session

STEP AND GO 2} FLOW MOTION g4} H|110f [+
PET SUV st Cict E7t

D RIS Y LT LR - LR I)- -

[Z H] 2T 7€) BH o2 PET J4F9] 4143 Mzlkel Ad7fo] 9l it li'i‘% A F7HA] AHg-E] o] 2] STEP AND GO *-4] o]
A= Detetor array 2] 124 %l =7)of| A|3HE] o] AAS 39Tk & A Lo] &
%l Flow motion- A = H| 4] sko] PET 4ol| ]3] = FaFel o

[CHAF 2 HEH] A1 S 2a) = SIEMENS A}2] Biograph mCT Flow PET/CT¢} Phantom-2 3D Cylinder Uniform Water Phantom-2-
1\}%8}211:}. Phantom study = Step and Go2} Flow motion2] SUV 712 71515 th. Phantom UjFof =] 4 18-F FDGZ 74
MBq (2 mCi) Z<l5}a A7 A7+ 60%, 90X, 3%, 5502 o3ty 123 PET Recon TrueX(HD-PET)%}
TrueX+TOF(ultraHD-PET) Type2] T 7} A] ®H © 2 A4 sF Tt A GLAI S PET Aol A Edges-E] Center 7}%] 10 mm 7+
Ao &2 97)9] WAl 9 (ROINE 18 SUVmMax -2 v il 24319 ch

[Z 1}] Phantom study Z ¥} Step and Go £} Flow motion H}-41-8- 1] 751938 uff 2 A| 71 15-0f A = SUVmax 2] & 2}o] A
RO 15 30%, 38, 55 G Atof A= Step and Go ¥4} ©] Flow motion Xt} SUVmax Zto] =4 U2 &4 %tk 18|12
[e]

Recon type2] Ml A A = 2 An}7} LePES oF 4= Q) it

[;;1. £] 7129 44?1 Stepand Go ol A= /9] Edgeol| 4] Center= Z==% SUVmMax k2] Msl7} Q152 & = Ao
2] Noise 'HAJ o] F-Z oJu| 5= Zl o]t} vk o] Flow motion 1] o]l A= B] 14 A7 gk SUVmax 44 el S & 4=

=
u}. w2} A Flow motion 4] o] Edge %-520] 4] o] Noise 7t4:£0] 30} o L& 9J4HS T8l =] 48842 BHel 8 4= l3ich

[Key Words] PET/CT, Flow motion, Step and Go
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7l=1-2 UHLAK|(7}) PET & Cyclotron Session

'8F-Florbetaben AL Al X2 2412 0|7| 98t Ut}
SRt £ 2AS10] T A

—

2 ] ®F-Florbetaben- WElo} 2o = | 2l
1514 o] 543} of|gh-g-o] 71 <FA| o] EAJAF FAL 5 3-way sete]] KheFat

FahA] Q] AP lobE o] Fatel 2 Alo] B 4 AAE Slatolty.

sxjol 7] w2 2gko = AFgE L 9k, X1
A} A] h2be] Ego] Al tho] Hk 3 21

r>4'
AN

fr

[CHAM 2 "ieH] J1QI3k1) 70S Ao 2 819, 1S/ Bt 259+74 MBqe] “*F-FDG(20%), °F-FP-CIT(20%),
F_Florbetaben(304)-2 3-way set. 2.2 ZAKreflusing 23], reflusing 33] 0|4} E 1o AL & ZheFS 2451931, '°F-Florbetaben
FAF A] ARG-ElR= 3-way set@} heparin cap ] F-& 2191 FAPTH-E Yotk 7] Q3| A AL 2HkS S 5he] SPSS 12.0 Anova,
t-test FA R4S Sobo] Jekg v mE A 1Ic). 18] 1 *F-Florbetaben®] 55 44 450 ofjehe: oS Z4317] 915}

Gaschromatography 2 37} 542 A A 8| 2.9},

[Z 2} Reflusing23] A] **F-FDG: 1.48 MBq(0.04 mCi), ®F-FP-CIT: 7.4 MBq(0.2 mCi), *®F-Florbetaben: 32.6 MBq(0.88 mCi)2]

z1efo] 24 ¥|9) 1 reflusing33] o]A} A] **F-FDG: 1.85 MBq(0.05 mCi), *F-FP-CIT: 3.7 MBq(0.10 mCi), **F-Florbetaben: 36.3
MBq(0.98 mCi)&] Zhfo] 574 = Qltt. v vl 2 reflusing23] A] Zheko] -2 ]t xfo] 7}k Q31 al(p < 0.05), 35] o)/ Al
F-Florbetabeni} *F-FDG, **F-FP-CIT= ZkeFo] §-oju|at 2ho] 7} Q13100 (p < 0.05), *F-FDGE} *F-FP-CIT= 4-2]u]} 2}o]
7} 9190 tH(p > 0.05). *°F-Florbetaben A} 3 ZkeF-2- 3-way set: 32.6 MB((0.88 mCi), 36.3 MB((0.98 mCi) 3.1 heparin cap: 7.03
MBq(0.19 mCi).2. & §-2ju]gl x}o] 7} 91 1 th(p < 0.05). Gaschromatography £-4] 2 1} of| €121 207665 ppm, oA & 377.4 ppm S
2 et

N

[Z 2] “F-Florbetaben2 °F-FDG2} *°F-FP-CITo]| 1] 8] 24} 3 zhegro] wWokar, 558 ks o gk A0 =27} &7 1yt
ERgTh F:AL A] 3-way set HH2] H TH= hepaparin cap&- ARg-go] 2k 7h2xof B fab2]o| Qlek. 12] i AL A EAe] 55 ke
913l 4] 6 sec/mlo] A} o & e Pt}

4

[Key Words] Z+2F, “*F-Florbetaben, GC(gaschromatography), o[€H-2, heparin cap
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7-1-3 UHLAK|(7}) PET & Cyclotron Session

PET/CT list mode®llX{2] AIZIER 0] [E &

[5 H] 2] chekel PET tracerso] 7 24 AU A SJekEo] B g Al7te] mb2 wsta drolr 7] 9] list mode
acquisition {H o] o] 2-g-&| a1 Qlrt. o] list mode+= 712 frame modee]] vl AJ7to]| gt 27} sz 3tE| o] A-EAbE0] st
= A 7bo]| T3t JARS = 2 reconstruction & <= Qo] data 4] of] -g-0]3}Th. 31A| Wk PETO| A] 0] 85| = A 59| ¢4 9] vt
A71= %7 wf 2ol 23 At istmode = /4 B5 Al £ 4 Wi of tigh 2og-S aesfjof gith. o] off =L o] A]= list mode
o] ©]gl data -4 E-g- A] A7kl W A<= ghe] Bistol gt x| & WHEIAL g

[CHA S ] A150]) SPA] 2] 2 izh7o] gt 215 7h4] FAol A 27] 1083 S A% ghe 27] S1gh Abe] 43t
A8 SL31T) Phantom 2132 93], Biograph mCT40 #AHu| & o]-8-5}0] 2174 21 cm, +=0] 22 cm¢] cylindrical phantom of] FDG
1mCi £ #|9-1 10417} 550k list mode 2 H|o| €5 )5 Gt o] 2] 912 dataS o] §-5}0] 1087+ 5 71 O & Upte A7k
81| G4 0.5 KA AL g vl matth YA T O] 49, 105, 308 905 F2 list mode -2 314} dataS phantom
TG PHO R H]w B,

[Z 2}] 5H4 ghae 2ol A 27] 10837 5 U3 Al 42 7] 917 A7 10840%, 114745%, 12520% 5 1} Zo] A|4=ghea
Z71ES & 4 Qoleh o 5 EYE 3 phantom Aol A el 2 Wizl S BA B 4 ol BAT A 2 B 4 ATk 514
wE QAP E] 9 H1S 58 TR 0 B WS SIS Al g 21l AR oRe e Wl S o = 9lgih

oAt H AL Eoﬂ list mode data -8 A] T3] 5 7HA 02 BRdh= 22 Al gholl
AN ES, 817 Skl Fgslo] B2 A wigyof 2%t S bl 2] ze
A31tt. whebA PET/CT list mode dataS E-8-3F wlj = =814 gh=4]-S a18sh= 7o) PET AR o521 7}o] o
A<
T

912 Zlolet Asgich
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I-1-4 UHFAR|(7H) PET & Cyclotron Session

PET/CTHIAM ZtA|H™ G40} H|ZAHH HMS Eot
Metal Artifact 20| st 0%t

MetistuE e Hofsta}

4 F Mg olsH daTle

[ H] o Zho] @ol T=o] HaL Q)= PET/CT= CTS §3f g EA o] o] Foj x| B2 7]E 0] PETo| vl AR ZEo] T4
i, s eRA A EE de o glom, HRt g4 A o] o] FolHth SEXWE CT A} 4] metal artifact? 2445} PET 4ol &=
VI ol FFA Bl LF77HEAYSHA FHek o]of & ol A= Al o2 A7 9] 7R Gt waa R 4ol
count Bl ZJ31aL, 71 |8 Foto] ZH 7ol tal| Al E3HE A1) o] & E & metal artifact7} A H K9]l -85
S 2x Bt et Ao 7ol el dopi izl gt

[CHAF 2! BEEH] Phantom 41 2] 73--, micro phantomo]] **F- FDG(4 mCi)ZS 4 35}1Z, metal S ©|-85}F0] metal artifactS G471
T 715 AR A, 50 PETSAR] countS 5] 1 ul-2 vl B7kshaich. QAPaARe] 249, Selof g A4k 24
1075(66:+15A)0l| That 744 24 A, 5 PET JAFS wH= 5, 0461 737191 H2k count Bl &-& S5t 3 AT ESHmetal
2hA} 107 of] th sl metal artifact”} AR 5ol A o] 417 7, 59 PET /-2 WHEaL count W82 S5t 52

ER
5 A3 ghabel ol 2 vl sk

[Z 2}] Phantom 213 9] 7%, metal artifact7} 2Ry 5}+91-S wf o] 242 A A, 39] count H]-&-2 2HAY 614 99 wjjol B] &) &
262 T o] o] o) 7] A 0 = YEpiTh. AR A= /8l 8EAFR1 A, CT number7} 3£-2-(>1000) 47 1= 4] 24 A
3.9] count H]-&-0] 8£0.5% 2 H| A =4 =4 = %]ch E3F CT number~} soft tissue H]5=$H40~60) 7] 2] 7-$-+= 6+£2%0] ) 17,
CT number7} 2-2(-100>) A7 2] 7% 3+1% 2 At 4 © 2 count H]-&-0] WA UElth metal artifact7} @AY = -2} 108 2] 7
< metal artifact”} 22y 3t soft tissue 2] count B]-S-2 metal artifact7} 2Ry 5}2] &F-& soft tissue 2] count B]-&-9]] B| 3} H- 8% 1}

Aol o]ol2l 202 Brhw gl

[ £] Metal artifact”} 251 Flohd H2| 2A A ASA15)7HEA T o 2 A B7HE 1, 1= Qlsf 7h4] BAE PET
AFo] A2 count2] T} A o] o] 206] & Bl 3F 4= Q) Qlrt, 1] B2 metal artifact7} HHAY E 290l A HeFA Hr1S 8 A4S
HE SUVE A7 53t A5 Foko] Ao R B ekt F7E & 4 Q1S Ao = AleErh

[Key Words] PET/CT, CT attenuation correction, metal artifact, ‘*F-FDG
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71-1-5 UHLAK|(7}) PET & Cyclotron Session

Tongue Cancer 2tX}0{lA PET/CT ZAt A| Open Mouth £3H2|
724 4ot

[= =] Tongue cancer=&] o] AJ7]= o} 20k 0 2 24| 9Fo] 1.8%, oral cancer?] 75%S A A3 A= 2 MY H el o 7o 7
e A 9lom 27| Ak Mol By AA 59 o5 PET/CT AARS A A18}aL 9t} Tongue cancer 3F21-2] PET/CT AAL A]
close mouth % el = Torso S &g stal Ql.ow Z1of whe oyt 21552 FaFoz YR 9|7t ges] B ] o= 497t
Y= ATt o]of] £ A<= open mouth= PET/CT AR A] A &= W 3}e} T1of| whe f-8-/4d8 Yol i) 3itt.

[CHAY 2 HEH] 2015 64 HE] 2016\ 3Y7FA] EY-S W5lo] tongue cancer Z¢HS- HE PET/CT AARS A| 8§35t 207 o] -2}
(& 154, o 55)= tjAko. =2 AJ38sitt A close mouth *Pﬂi Torso -8 3191 2.1, open mouth A el 2 1 bed =7} 233}
Tt Tumor(T), Normal Tongue(NT), Lymph Node(LN)oj] 341 od-e AAsle] FF4 3 AlS>(Standardized Uptake Value,
SUV) SUVmean, SUVmas 2431 o1, ZH7Ho] Al of o2 3@&1 18 HHZS =4 5}o] Background(Carotid artery) SUVE
W= AT} Tumor size ' 3HS 274317] 918fl tumor7} i =s] Hol= 3749] sliceo]] thsfl ¥4 G &2 A4 sho] Fat gk A=Esk3l
T} 2914 A} S AHE 71 S 0)at M 0] 20, 51d o)A} TR HEALAA} 7 o] 2]8 157 ©. & L] blind testS: 135} o]
v 18} 0.1 H] 4= A (wilcoxon signed rank test)S- E3f] A £415F91 tHSPSS ver.18).

[Z 1} Toll A9 SUVmean close mouth 5.01+2.7037} open mouth 5.48+2.880] %] ©.1(p<0.05), SUVmax= Z}Z} 8.7845.552}
9.70+5.990] 21 tH(p<0.05). NTO A 2] SUVimeanrS Z+2F 0.43+0.303} 0.34+0.24(p=0.20), SUVmax= 0.5620.342} 0.45+0.250] 1t}
(p=0.204). LN SUVmean= 2+21.6241.433} 1.69+1.49(p=0.161), SUV meanr=1.99+1.742} 2.09+1.880] 1 t}(p=0.131). Tumor size
H3l= close mouth 4.96+4.66cm?2 5.33+4.64cm22 7.45% 571515 21 (p<0.05), S-2t4 A} A= H7l= 2.87+0.73,
3.77+0.68 = open mouth A} A] 30.5% Z=7}5} tH(p<0.05).

[Z £] Tumoro]| 4] SUV open mouth HAF A] Z7}8H= M3 1 9] © 1, normal tonguex} lymph nodeo]| A= 430] ¥i3}7}
gl oLt §-2J3t 2o = g1 9lct E35t open mouth PET/CT 7 AL} BLE- tongue cancer §1-7+°ﬂ Al F & oA E AlE et A2 ohY
A9k tumor size FH 3R} blind testS F35)] AA| 2] O 2 B3 A U =& A A ES HolF= AL ERIEE 4= 9121t Open mouth
PET/CT A7} close mouthA] A8 8h= A i ofl TRt ekt e okrg o] 2 = §IA| Wk open mouth = S5l 77 Wl o8 2=
o] AZlo|utumore] HAHE 2t WakslA B2k 4= 9)8 A o 2 A& E ) Tongue cancer HA}ol| A] =714 © & open
mouth PET/CTE & sfl5—= e dalgith
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7-1-6 UHtAR|(7}) PET & Cyclotron Session

Clinical Application of ''C-Acetate Positron Emission
Tomography—-Computed Tomography(PET-CT) in Patients of
Urinary System Cancer

Department of Nuclear Medicine, Severance Hospital, Yonsei University Health System

Hyuk Nam—Koong - Joonchul Ham - Sang kyoo Kim - Yong hoon Choi - Han sang Lim - Jae sam Kim

PET-CT examinations using “°F-FDG to treat urinary system cancer are limited in terms of anatomical structure and excretion route
of "®*F-FDG. But one of the ongoing examinations utilizing *'C-Acetate can compensate for such defects. We would like to introduce

a clinical application of *'C-Acetate PET-CT in urinary cancer patients.

We conducted a clinical survey of 22 patients diagnosed with urinary cancer at our hospital, 10 prostate cancer patients, 10 renal cell
carcinoma patients, and 2 bladder cancer patients. All patients were performed “*F-FDGPET-CT examinations, *'C-Acetate
examinations were performed after two weeks on average. The equipment used to D-710 PET-CT in GE Companyand we performed
PET-CT procedures 15 minutes after injecting *C-Acetate, and a medical doctor from the department of nuclear medicine appraised

and compared images between **F-FDGand *'C-Acetate.

According to our survey, prostate cancer patients generally had lower uptake of **F-FDG than other cancer patients did. In 2 out of
10 prostate cancer patients, metastasized cancer showed greater uptake in *'C-Acetate than **F-FDG. In renal cell carcinoma cases,
8 out of 10 patients displayed evidently greater uptake in *'C-Acetate than °F-FDG. We excluded bladder cancer cases in this study
because uptake of °F-FDG in the bladder was too hot, the number of patients was insufficient, and the cases did not meet criteria

such as the use of diuretics.

It is too premature to draw solid conclusions from the survey, since it involved only a small number of participants. However, there
are a number of studies conducted abroad that prove the effectiveness of the *C-Acetate PET-CT examinations in treating urinary
system cancer, and this study is still ongoing at our hospital. If the tests were to be conducted on a larger number of participants, this
study could lead to numerous other potential research topics, such as the correlation between Prostatic specific antigen (PSA) values
and "'C-Acetate PET-CT, Gleason sum values from biopsy before surgery,Specificity, sensitivity, positive predictive value (PPV/),
negative predictive value (NPV) between **F-FDG PET-CT examinations and *'C-Acetate PET-CT examinations in other urinary

system cancers.

[Key Words] Urinary system cancer, Acetate acid, 11C-Acetate PET-CT
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I-1-7 UHLAK|(7}) PET & Cyclotron Session

PET ZAl A| Reconstructed data2t Re-sliced data2]
BEZ=MFAL(SUV) H| ! T}

r'l

[= & PET Aol A] SUVA= ko] 1k 59, oot wfot gl 17| 27, Afbo] it gheho] 8- F= 2| 3ol ch. 58]k, B4k
AR = 3 B3RS 915 A Al o] AR SUV B L F7F7} 5 8 A FlTk. Z12|u 3 o) shatol A A4 2| 0. = gl o] B & A
= olAFste, mini PACS 59 A% ) dlolg £A10] 75 AS 7HX3 ek o]o] R Aol 4 workstation®]
reconstructed data(R-D)<2} -l PACSZ A3} R-D, re-sliced data(S-D) AFe] 2] SUVE H| 1L 3 7}31o] R} #AFAFA] 9] g)o]E
4] A PACSE 143t b0l ] 2] ALg- 715 o 2.8 B¢l 5}ai4) sk,

[CHAF 2! gk Biograph Truepoint 40, mCT 40, mCT 64, mMR (Siemens, Germany)7-H]of| 4] 20154 195E] 2€71%] ®F-FDG
ET AAE A)39%1 204 (60.5+8.34)) 2] g o] g & 413} th Workstation2] R-D2} PACS2] R-D, S-D g|©| E|=- Syngo.via T2
2 o 2 M43} liver, aorta, tumor F-9]2] max SUV(mSUV), peak SUV(pSUV)£} tumor 2] metabolic tumor volume(MTV)E
_]

b

'U

Ll
loui

8

JIN'
Oll
_V,L

[Z 71 Workstationi} PACS2] R-Doj| A] liver, aorta, tumor2] o mSUV+= 2.95+0.59, 2.35+0.61, 10.36+6.15 ©] 3111 pSUV=
2.70+0.51, 2.07+0.43, 7.67+3.73 0.2 £ 3% 0 1] B2 0 2 90|35t 2}o| 7} ¢ 1th(p>0.05). PACS] S-Doj| 4] i mSUV=
2.81+0.56, 2.20+0.51, 9.25+5.29 0| 1311, pSUV+=2.6310.49, 2.00£0.40, 6.97+3.44 2 R-D&] A3} 7t} ZA| % ©. &2 §-9]5F 2}o| 7}
A A THp<0.05). R-DL} S-Doj| A A} 712 AFakA|l 4= mSUVo 4] 0.99, 0.96, 0.990]| 137 pSUV ]| 4] 0.99, 0.99, 0.99% W5+ k9]
A A 7 211 e} Bland-Altman 24 o 4] 252 H 2= mSUV 4] 0.13, 0.30, 1.869] 3137 pSUV ]| A4] 0.05, 0.10, 0.830] 31t}
Tumor®] MTVE workstation?} PACSS] R-DojjA] R 14.21+12.72 cm’@ EA3FTHp>0.05). PACSS] S-DojjA|=
14.20£12.39 cm®0] 931 R-D2] A3} gha} A2 0 2 R-23 2}o| 7} ¢l TH(p>0.05). R-D2} S-Dof| 4 A4 0.990] %13t
Bland-Altman £-4]oj| A 2 & H A= 2.249] )

[Z 2]+ =Fof| A PACS®] %% R-D&] 7-9-workstation©] R-D&} B] i5Fof mSUV, pSUV, MTV HFoj| A Uk ghS H e
U S-D9] 7 Al = A MTVE Al 93t mSUV, pSUVE SA1 A S & {03t 2to] 7} Sl ¢ich R-DE M4 /d Q=
PACSof| 47 A] 214 A=) o] d|o| & 2412 tju]a}ar o] A PET dlo|geke] vlar A] 41214 Q1= SUV E4o] 7158 o et
Azt

[Key Words] PET, SUV, PACS
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71-1-8 UHLAK|(7}) PET & Cyclotron Session

PET/CT ZAMIA Gastrointestinal Cancer 2tXFQ| Liver 227 HEH 0|
ot K84 ™It

[Z H] Gastrointestinal canceroj| 4] A o]7} 714 E351A] WA &= %}7] &= 7Fo]t}. Gastrointestinal cancer 2-4}-2] oF 20%7| ZItt

Al oju] Zhofl Zdo) 7} Aol Al W =, 25%-= A =1 5 3 dol7h EAshE A o= oA Stk Gastrointestinal

cancer §49] 1210] HRE 27]0] HES ATSHE A ARPHL 2SI o] S Fashth o] £ Al
gastrointestinal cancer o]l 4 PETICT 714} A] liver 57} 292 30 24 9J4pe] ) wistol] that 842 B7hshan etk

[CHA 2 "HH] 2015 9¥ 5L E] 20161 24 7HR] Yol U] 3}o] gastrointestinal cancer Z1thg- 1RO 15278-8- tljAko 2 PET/CT
AALF liver 915 2712 Z5kT) Livero]l Zo) 7k 21 22} 32782 o4} & standard %4} addition /ol A 22
level 2] 4] o -2 4 #4501 SNR(Signal to Noise Ratio), SUV(Standardized Uptake Value), T/N(Tumor/Normal) ratio2] 3=
B3l JAto] A A HEE Hghe AEdte] va B 75k th(SPSS ver 18.0, wilcoxon test).

[Z 3} SNR-E standard 17.7+10.3, addition 22.3+9.70 2 AF&XE] Q) © 1 (p<0.05), SUVma= ZHZ} 6.7+2.82} 7.6+3.20]| 31 &
(p<0.05), T/N ratio= Z+2} 2.1+0.637} 2.5+0.8 2 -4 =] ) t}(p<0.05). Liver 37} 23 of] thi3F SNR, SUVinax, T/N ratio= E4| 2 ©
2 Ref3t 2po|7} gict.

[Z 2] Gastrointestinal cancer $:x}of| A liver =71 2+ of] w2 SNRZ} SUVimax, T/N ratio= Al 2 © & standard .o} =4 vlely:
t}. o]u] %] qualityS UEFY = QRS o)A SNRE] sl 714 2 W3S 1 ¢4t} Gastrointestinal cancer 4o A liver &7}
2o

e Fo GO WA T 7k Hol7E i QFEE B SHzt] QoA 87 P4 ol ek Abszgich

[Key Words] Delay Liver Scan, SNR, Maximum SUV, T/N Ratio
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71-1-9 UHLAK|(7}) PET & Cyclotron Session

PET/CTOIAM Q] O]t '8F-FDG ZtAM MZ|0f L3 LA 224

[2 H] & A7 7 Foke 2Tkl 422: 1 F-Fluorodeoxyglucose (FDG)E 4] 33t 31210] & zjx}ﬂokg;g%a c}
(positron emission tomography/computed tomography, PET/CT) JAFof| 4] Q] u)wtA] ZHAMAE A 3 2710 thgt LA;
ofx 14} 3iet.

o
i

NI
of

(e
o)
ox
o
2

[ChAt R 4] 201058 e] 201311 5971 DeJshelo] Ylakol TAH F4L ATk 524 A Holf3 B71E 913
PF-FDGE 41 3]3t 5 PET/CTS 29J3t 14} 8407 5 1M 42 A13) 4 PETICTHAL 233 AAL 1A 716544 D 524
S ZZAAAE AATE 37} 21098 jAare 2 6‘}‘211:}. = A 24 =73 SPSS Statistics182- ©]-8-3Fo] PDU (Presence of
Diffused thyroid Uptake) 151} ADU (Absence of Diffused thyroid Uptake) 15-0] x}7} < 314 9}o] AAtatA| 7 =X & &
3171 $13) o] HeF AT AR A 2 AR 5| 7 EAH S ol g5hart

[Z 3}] PDUZLES] Anti-TPO ab3A|¢] B+t 42|17} ADUZLFo] HI3f 5.98) =the & 47 H%lal PDULES] 7744

SUVmMaxa} Anti-TPO ab4= 2+o] A & AR A3 57 2 0 2 §-2J31%] 0.1 (P=0.025), %2 # A} A3} v]vt4 F-FDG
A A7 b 3H49] 92.3%7F A 7FE 94 7T AR A A = Qi

[Z 2] gab5e) PETICTA, 24l
PET/CT/ =27 Uehihs ulghg 248 4]

7hee o4 qleik

Ex
A

AL T 715 AL ZAAAE 23A 08 AES A} 1A 2okl A]
1

0] -9 271H A 4] 7HAHAY & (Autoimmune Thyroiditis)2 ©]4] aljstof 1= 2| 3%

Ei)

[Key Words] SUVmax, Anti-TPO ab, 217} 4] 74kl <, °F-FDG PET/CT
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7-1-10 UHLAK|(7}) PET & Cyclotron Session

"SF-FDGT4! PET/CTZAINIAN BEEXfARXL| 24t
SEXE O 31 GAtel A BAd0) RISt &

—

A b
22 E3

A

oA ) o3 A . IO
2 7FUE - 42 - 2ol - 5183

[2 =] 2ol A ="*F-FDG Al PET/CT AALe] A3t Wl A2 % 3F1 2 9]3)) 3222H9] 4 x-4] (Standard Operating Procedure,
%Heﬂﬂ4®%ﬁﬂ¥ﬂﬂtﬂﬂ4ﬂfﬂHﬁ%#%EEiﬁﬂﬂ%WE%&%éﬂﬂﬁLz*ﬂﬁﬂzﬁﬁq
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7H-1-11 QUHHAK|(7F) PET & Cyclotron Session

Radiation Exposure Does According to the Job Processes in
PET/CT Technologist

Department of Nuclear Medicine, Kosin University Gospel Hospital, Busan, Korea

Geun Woo Lee - Seong Min Baek - Gap Sik Kim - Hyun Suk Lee - Dong yeong Park

[Purpose] The recent advances in PET/CT scanner equipment have greatly increased the risk of radiation exposure of workers
operating PET/CT scanners. In this regard, the study aimed to examine the relationship between task properties of radiation workers

in PET/CT scanning room and nuclear medicine departments and factors resulting differences in amounts of radiation dose level.

[Materials and methods] The study conducted a survey from July to September, by distributing questionnaires to 67 radiation
workers operating PET/CT facility in 14 hospitals in Busan, South Gyeongsang Province and Ulsan. Respondents were fully
informed on the purposes and contents of the survey. In addition, respondents were informed with activities carried out in
distribution, injection, and examination rooms. Self-administered questionnaire were immediately collected upon the completion.
Data were analyzed by conducting frequency analysis, descriptive statistics, t-test, ANOVA, and multiple regression analysis using

SAS 9.2 software. P-values of less than 0.05 were considered significant.

[Results] The annual average of amounts of radiation dose level was 2.66+1.95 mSv in 67 subjects. Among those, 54 respondents
(80.6%) have been exposed to more than 1 mSv per year, which is the annual radiation limit for ordinary people. Multiple regression
analysis was conducted by establishing the level of radiation exposure as an independent variable at the modified state of general
characteristics and ordinary job task properties. Duration time was found to a relevant factor associated to the tasks in distribution
room. In relation to tasks in examination room, factors associated with the amounts of radiation exposure were protection equipment,

the number of contact to patients, the number of patient transfers using a transfer bed, and additional scanning.

[Conclusion] Most subjects exhibited high level of individual radiation exposure. Therefore, implementing educational programs,
shortened working hours in PET/CT rooms, and deploying skilled radiation workers are thought to be crucial to minimize the

amounts of radiation exposure and promote the health and safety of individuals.

[Key Words] PET/CT, Job processes, Radiation exposure does
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7-1-12 UdtAR|(71) PET & Cyclotron Session

'"SF-FDG PET/CT ZA} A| 25 H|OtZ 0] 2 SUV A2 2

o] BX vt S vl = Abdominal subcutaneous fat, Abdominal visceral fat, Abdominal fat ratioS =4 3l .17 Z+219] x|

of hefet ' o = AST 2718 SUVE] At Aol tisl dtsf i aiAt gk

[CHAY U HheH] 20151 8L ol 4] 1297x] 2.9 3 2] 3tato] 4] *F-FDG(Torso) AARS Al&at A7 AEAL 5 Bie, 27 Y
A Z o] §li= A1 507 (\F: 29, o : 21; 44.4845.74A)2 thAt o 2 AGLE 2185191 o} Abdominal Fat measurement 2412 CT
imageo]| 4] Umbilicus levelo]] ROIS 12 Abdominal subcutaneous fat, Abdominal visceral fat, Abdominal fat ratio2 -3} th
SUV & QAFELA 2 7227|310 liverol] T4 9 92 44 51 SUViw, SUVibm, SUVisa] Zthgh 2 B 712 Tk glet Lol 2 )
o|ElE EU| & Z}7+9] SUVL} Abdominal subcutaneous fat, Abdominal visceral fat, Abdominal fat ratio2] AF-akA| of] 3 £ 3]
Hokoh

[Z 2H] A4 54 Ztabdominal visceral fatol] thE SUVS] sk Fate] B 20] {2922 SUVhy, SUVin 52151 57}
= TS LFEFATHP<0.05). SUVia = G-0)3F 20| 2 10| ] 9F9}tH(p>0.05). abdominal subcutaneous fato]] w2 SUVE] w3}
= Fate] o] W22 SUVo= 5 9I51 27 F519EHP<0.05). SUVionh SUViset= -8]2 24015 10l ] IS (p>0.05).
abdominal fat ratioo]] w2 SUV 2] #lgl= ratiog}o] 57 Fe=2 SUViont= -5-215H] 718HTH(p<0.05). SUViw@} SUVisi= 52
o 2to| 5 Holz] 9F9kti(p>0.05).

[Z 8] & A5 Foto] B4 nv-S Uehfii= 3714] A3 Z- Abdominal visceral fat®] W2 o] Z7}5tof| whek SUVw, SUVipmi=
SAA L2 vl Fo3t Afo] & B Gt SUVie@} H HIRHE O] X] 3 ob= A UHA| S Hol ] glth. 9] 23S Foff H4-ulvt
%= 9] 1A} % Abdominal visceral fato] livere] thAls-ofl ok v & 4= QA SIth T3 SUVE 8 uff =2 /ol A ARg-s}aL
U AFE o] 83 AL QI SUVpwi= B B Yol w2 2217 gl o B & A EHAS 0]-§-3H AAPH {1 SUVie S 083t &
o} et e 3 4= gloget AbR ok

[Key Words] Liver, Standard uptake value, Abdominal fat, positron emission tomography
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L—1—1 UHFAR|(L}) In Vivo Session
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ZOFHHELS 0|83t 2B BY
Aol oigt 7

JALOl A EITHEZ=E2
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QLSBT S Bol5(D|
- = - AR =] AS
UMY AFH - wBY . ZAY - WAT - ZNS - HAE

(5 H] shoJst g Atoll A o] KIekakzzl(diagnostic reference levelsy= ©] 2 G4 25218 917t Aol A LAY sh= 2o v

ARAL 3] Bl 2 g, E AT A9l Folapo 2 S Tk £ dlte] B

o gl telg ol g 24
og%@wm B TS T Gl B WS A T 9] BT A2 4 Gl A BhE A eloRE

[CHed B BiH] 4w HARS Alge 84t 5 St a oyt FAla)d § 227 2] &, F27] A5k M o] ol ARk A9
3} 17092 tjako 2 F3F7] 242 519t} ¥ Technetium-dicarboxypropane diphosphonate 925 MBq (25 mCi)& %o ZA} &
500 mMLoJAFe] B8 A 3] 9 A R B =2 S A1 F o1, oF 24|17k B Ztul7H| 2} Symbia E (Siemens, USA)S o]-8-5}o] 15

= 2 AL A E 59T} W HAS-S xﬂﬂi A4l A% B oJ A} Zh(anterior and posterior frame
counts) ©]-§-5+0f 4t Al4=H = (count density) S Al4FsFATE A A AlS W A FA] ol whE AU =] A4
A 24 (correlation analysis)g- 511 0.1, A 7F = ﬂxl% T Al =of thet FFYS dobi] el the 2R

A (multiple regression analysis)2- 3191 ch.

[Z o] Az ALFAF7E S7FHH Aledes dastgon, o3 AaAlE B tH(r=-0.444, P<0.05; r=-0.693,
P<0.05). Z12|u} A1} AlZRe AlZ= =0} 9 o] 3k Al A| 2 K o] x| ¢kgth(r=-0.087, P=0.261; r=0.138, P=0.072). T} 3] 7|2
2831 AT} A 38 =0.190, t=2.261, P<0.05) 2 T} A A eFx|2=(8 =-0.837, t=-9.939, P<0.05)7} Al 4= o] &) ©] 2 o ake]o
e ot

AL 3%

o =

of

-?lrl

o
©
ru
—_>’i’g
i)
of
)
»
-
o—?>£
oX,
10
1 ]
o
i
2
T
of

A

A= k=i g s e e i =R i
A

=l o
741 A7 o] AektEE91S Aotk

m*

[Key Words] *"Tc-DPD, Bone scan, Diagnostic reference levels, Body mass index, Count density
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Lj—1—2 UHLAK|(LE) In Vivo Session

A0} 7™Tc DMSA renal scanOflA] Bt XHH| Q20 BIAFE S Q1A
ZEolartof| E I ME = X10|of] 2ot H4t

Suthst LY 3ol3tn)
AL - wEP - UEY| - B0 - 45T
[2 ] *"Tc-DMSA renal scan & RI7 3-89 284 E] 72 43 5l0] FRADS GABIsH YA 249 58 HH 12

Fate] 7152 HIIEHE AR, 53] Belo A olo] a2l Rl o5t .27 4 A, 2|2 U Briskes wel of
e Ao b AL F2AF 38T 0] A 27k wA] ghok, AR A elol o] akelg] o] wh o] counts o] ml X

Q

[¢) .

ol 9 A0 R B ATE AT O, ok FALIAE FATFE| RIZE S Solge mefste] Feupe] it
ﬁ s

[CHAF L HE] SiemensALo] Symbia E 1] S o] 8-5}0] *™Tc-DMSA renal scan ZAFSH= A5 17 Yol 4] 12709 747] o] 2o}

A} 2 o] 18.5 MBq (0.5 mCi) 2] E-2l5} oko] DMSAZ Z9]3t & 7 A} A]7}o|| U2 Post image2 2153t & B w2
sl AF 2 Fe o83l g 7|l kR QS B5T F F YT 271(7F= 55.2mm X A 2 70.0 mm) 2] ROIS 12 (Lt
Kidney counts + Rt. Kidney counts)/ Total counts2] ¥ 282 L}e}j o] v 2 3}¢] © v, T3 RIS of) wha} 3-way stopcock,
Heparin cap, E:R}of|A| 217 A 5= HF4] © & 3-way stopcock, Heparin capoll= 3712 2 cc9] saline2 5] 5}o] ZHzho] v of

o3t counts Hsle] 2}o| = u|wsFAT)

w
r
ol
ftjo
=
O
l

[ 1] 83 2 d Gl A B8 Al 3182 70.95.1%2] HARS Uehl Lo 2] 3 /ol A T A 382 79.43.1%2] A}
2 LR oF 6.5~8.5%2] Aol & KTy F=ARH Lol 3-wayE o]t ol A= Ahu A 68.94.5%2] AL, A 5
78.12.7%2] W= LeR 9131 Heparin cap-&- ©]-8-3H Bl of| A= X} A 71.34.8%2) W2}, 2} 3 79.83.0%2] WA= Lyehy| ¢l
th opx|ao & Shatol| A A7 FeAksh BbH ol Al x}E] A 75.14.0%9] HX}, x| $-82.12.2%0] HAFE Uehfjo] 2] Al
| Heparin cap, 3-way <=0 & 3% 4 3]8-0] Z}o]S " gr}.

(7 2] 2oh AT IR SFARY FYSI2 PR, DS AP YRS AT BRA ARSI the
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L—-1-3 UHIAR|(L}) In Vivo Session

HELMUEYO[E ZO7tHI2iLt M2 HE B A 207 HH e
J3S Hluw g4

—

= H] 2] Cadmium-zinc-telluride(CZT) A S 0|83 A7 1§ vl7hl| a7 A7 3l &) 8} Aol ARG+t Qlet 2 A+

< 7= Nal(T) A& o8& AR Ao ket 452 vl el = 314} ghet

[CHAL 2 SHH] CZTHEE A S A1§-5 414408 7hvl7}oi| 2(DSPECT, Spectrum-dynamic)2} 18- A1 o] €] SPECT }u}7 o]
e(Infinia, GE) S ARgs1o] 715 ATk WAHY S92 *MTe0s & ARG}, Ak b 414 Sofst Aol ALgEl 271
£ A% =07 A% Ic.NEMA 2001, 3 line phantom& A}8-3}od Hkx] Z(full width at half maximum, FWHM)-& &4 35}o] 3
7rEL3)5-(Spatial resolution)2 v FTh A1 HEl-& AFR-5lo] o) 2= o --&-H| (Contrast to noise, CNR)Z H| 1.3}o] JARS &

7R}, 7123 W] A7 MBA A4S ZA5te] WIEE e,

[Z 2] Nal(TI) A2 o] €] & ARE-gH H-8-SPECT 7hul7b|eket CZT RE=A| S AR-3H A% -8 Tl he] A 7 ol A 7F
T1=52.83count - sec- MBq 2} 195.83count - sec” - MBq & LF 1, 27HES)5-216.90 mmy} 9.47mmE Lk, e o=
TofRheH= 3.6 11 4.2 2 Uit
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[Z 2]7] 7hjeks ol g3t 417 slejst o4k} v]
Sul7} 712 Zapte etof ul st
Zro] 2 9 E AR AR HrL

slo] CZTS AbgaH 41 4
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Ll-1-4 UBLAR|(LE) In Vivo Session

Sn0, 714t 3Ge/*®Ga HIL{Z0|EZ 0|4t
[®3Ga]-DOTA-Tyr’-octreotide &

[= ] *¥Ga-DOTA-Tyr -octreotide(**Ga-DOTATOC) %A% +5-2H] (Positron emission tomography, PET) ZAR= 4wtz
2EFE 8 DS GAF0 2 R 4= Qo] Al Ul E el Eake] Akt ARg-EIct. “Gal PGe/ Ga A a0 el of| 4] §&
b‘l-/\ 3101 uo u]_Q_ J. J 01_]_ 67.6% 4 1;1_}-%1-7]:;: 7].;(]1 0101 PET—Q— HP}J.&];]O}:—L OEA]._Q_Q Ea 011— X]—x-lo] 011—4_
o]of], & Aof| 4+ SnO; 71‘1+Gsee/68csa A glolel o A 85 “Gag o]-§3Lo] DOTATOCH] auba 0 2 FA5H= 2412 2

ShaL, AA 8-S ARt ARSI AE st AN S #-8-5halA) gt

it

[CHAH U Y] 8Ge/®Ga A 1] &) o] E] = IDB(Holland BV, Netherlands) 2] 1110 Mbq A &2 A18-5}9th DOTATOCS H.2|517]
)3} 0.6 N HCI (Rotem Industries, Israel)- 1 mL% *Ge/*Ga AU |0 gl o] 8311, &5 B3]o] uhals-o 2459t
®Ge/®Ga AU o]0l 4] 82 555-740 MBg/0.6 N HCI 2.4 mL2] ®Gag DOTATOC H1A|(50425 4 g)S &3t &
HEPES(550+50 mg) & pHE ©F 3-42 23 & 95+ 57 of| 4] 1057+ HH-2-A| 7T}, o] u] DOTATOC A1 2] %= 25, g,50 1 g,
754 QO R AP Fo] AFSITE § T 2] AEBE ol “Ga AL Q| oFE H A8 AHE T A S A 2 0 &2 A
9112, ®*Ga-DOTATOC?] %AWH3-S #4519t} ®Ga-DOTATOCS] HALSHHA w2 245}7] 98 11440 & ITLS-SG,
o]%A}Fo &2 0.1M Sodium citrate 2! 1M Ammonium acetate/methanol(50/50, viv)S AL-&-35+4ich.

[Z 1] “Ge/“Ga Al |0 o] 0.6 NHCIS 1 mLA 24 2= g0 o] habs-& 27 A] 3 L mLoj A= ARso] 7 2] Lhe.
) Q¥Qkar, = Ao A HA E2]of A 90% o] 4F2] *Gao] %%%% e 4= AU AS TR & o] 83 YA Hat
3545 Ho] A9 gl on] A1 Hr=H ®Ga-DOTATOCS] A F-8-2 25, g2 w] 62+5%(n=6), 50 1 g uj 65+10%(n=7), 75
« 9 of 58+3%(n=10)Ich

= ! il

[Z 2]5n0, 714t *Ge/Ga A & o] Elof| 4] g1 ¥Gad M o] FA| a4 glo] vl 2] g2 A7kl 7heks}A] DOTATOCS}
aspHos BT 4 Ugith BA AFEL vk o Yisjorsts YAHES el A5 A Adetol
®Ga-DOTATOCY| A& 2851501, o] S Bl FF YAl A G817 29 4= & Ao & 7|t

[Key Words] Z=4]tho]: ®Ge/®Ga A g o€, ®*Ga-DOTATOC, PET
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Lt—1-5 QIHLA K| (Lt) In Vivo Session

HiZE7] 5 0|10l S E 7| = 2| £|CH HEY 4=
M fstnEe sHofsil
MED . B8 N3 23T

[2 =] 3o shoh Al o) 7] 2 AR B1bo] of 28 Wele =2k 20144 9911 A2 A1k @ o] Aol
§717171 590 m]kel 350] 9191517} A ato] LAISHE AA| A E 518-7) o] 2 gata XA 38 3 ) | Zsfok sl A3 A
2 AN 55 5T A S0k, 9] 8-S 2] 53k 4 9lrk, B o7 Invivo 7AHIo) A BEYE] = Te-99m, F-182] 7] 2] 2}
A B 5] 5w wlgto] Btz Hoj ol S As e w A} Sk,

Ho

[CHAF 2 HEEHT Tc-99me] 97| & 1 cc2} 5 cc FAF], v, 10 ml vfo] 2} F-18 -2 5 cc FAV], Bl 10 ml vlo] 2k, 3-way stop
cock®] 7] 8- thALO 2 BHiTt Te-99me] #7122 HlhARs o] 744 -2 U .9l © Hol Abg - R w]7| 2 743 fo] 45
of A4 &7kl F-189] #|7]&-2 F5(F-18 &5 : 10 ml) 5 30+ o A #7159 Xt WAFsS SHsIelTh o,
Te-09mF-169] Mol ol AR e VAP & 2 A F 27 Siiek A5 ARs S S H4E 2070 S, B
3 Z TGRS T B AME S 915 715 A B A4S H ekl

[Z 3] 57| 0] A& 54 A7 Te-99me)] LecFAbr| ] gkt o) g2 51.8 MBg, 70.3MBq o] 7, 1 cotbs-2
52.17 MBq, 79.9 MBq, 5 cc FA}7]+= 74 MBg, 121.36 MBq, B} 67.34 MBq, 110.63 MBgq, Tc-99m<] vial-> 138.38 MBgq,
297.11 MBq ©] it} F-189] 5 cc A H- gk} 42 1.48 MBq, 7.77 MBq ©] 1, H5-2-8.88 MBq, 17.39 MBq, 3-way stop
cock2-0.74 MBg, 2.11 MBgo] ™, F-18 0| 2-2-502.46 MBq, 588.3 MBq ©| ¢t} 714)| 412 0] 831 A3} Tc-99me] 1 cc :A417] 2]
ZYETAU23.86Y o] BHs-24.31YU 0|t} 5 cc FA |+ 3.74Y, B5-2 4.47Y 0]a1, Tc-99m Hfo| -2 3. 77 o]t} F-18 5 cc
ZA17]19] R -2 1.07Y, BH=-2 1.399, 3-wat stop cock= 1Y o]n, F-18 Hlo]2ke- 1.45¢] o]t}

[Z E] Tc-99ma} F-180f| o3l A #|7]52] 2HriibeS 575t 9lal, Bt Akt HHadS AREstalrt.
Tc-99me] lcc HE=0] 4.31U 2 Bt o] 713 A Q) 1L, A+
294 2o Eele 377 2 71 & Lrebdeh F-18-- 3-way stop cock®] |t H.3kelo] 1 2 714} &Hef o n, uho|2to] 1.45
AR 7P At H o E g AES Fall A A% B7ko] F-2 Yol A= AR A=) 713 27-S 2t &l A7 st 97| E
Aale] FE agd o R el 3 = glE Ao g 7|dHr
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Lt—1-6 QIHLA K| (Lt) In Vivo Session

Parkinson's disease 2X}2| |-123 MIBG Myocardiac scan
AL Al ROI A0l 2 ZAufgt xjofof St A2

[= =] 1-123 MIBG Myocardiac scan A= Norepinephringe(NE) -G-AFH| 24 NEQF -2 A& 7|1 o & Al weke] 417
oA FEER QA2 W w417 o A g oS /s S 4= Q= AV S efF oIt 31 SAtol| Al A = 472l MIBG
o7t EEE AS I T o UL, o] = IS O A AR A 7] E F o =2 Q1% E o]tk 1-123 MIBG Myocardiac
scan ZHAFA] ROI A7 o] Qlof ah71-1g (Parkinson's disease) o] 13 & of 5010 = 4170 A d o] of 22 79, A *AMIAL

%% 502 9I5| ROI 0] BTS2 i Ik whehs] T dARARE Anizke] 9 a7t ol A elx) Belsto] 250
GG vl A=A & ohu At gk,

[XH= 2 diH] 20159 195 E] 20151 1297HR] Q1A o8k HAbl g 9 2218 145} of 1-123 MIBG Myocardiac scan AAMS
A3yt sA= 2= 208 thAate 2 319ith 3kxfo)l A 1-123 MIBG 111 MBq(3 mCi)-& WAL 205 &, 4X]7F 5 2 23], 300
2 %) 1 frame SI5319Ick B22] G4 A T-45H= ROI A glo] R ARIAL A olmtet w2 o 2 M A1gh 5 Zze]
2} vlo]g) ghe F3te] ujmakect

[Z 2} AR 20 = H=AF normal €4} 109, abnormal$kA} 107 © 2 normal &) & H 2} -2 early 0.088 (4.4%), delay
0.088(4.1%)©]a, Abnormal®] ®FH2} HA42 early 0.077(3.8%), delay 0.078(3.6%) X}o]& R ITHFILZ] early
2.02+0.14(6.9%), delay 2.17+0.18(8.3%)). &3} normalx} abnormal 2] £ &2} 2fo|= ¢k 0,018 & 2}o| S LFERf x| = gttt

[Z 2] cf5-50] slojs} 7iAto] 9lo] ROI 442 e HhAbHALe) 7 o] oS H-t). 1-123 MIBG Myocardiac scan ZAF=
Heart2} Mediastinum2] ROIE A A 3}7] wj Zof @i HEAFA ALe| whe} & 3F-S w2 4= 9l 5F%| gt B &I L] A= Mean Value
2= 91 01}, H/M Ratio -2 4.4%9} 4.1%, 3.8%31} 3.6% 2 2+112]9] © 2} ¥ <] ofof| sE3}E of| uz}
xl QRRLTE. o)W Aol 4] A A EE AL} 210] 1-123 MIBG AP ook o] 4 9 thorat 545 QS

T7tE 25h, R Al 27 S A8 A 8-5ko] Kol 783t A At sor g AR AL
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[Key Words] I-123 MIBG, ROI, Parkinson's disease, H/M Ratio
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Lj—1—7 UEEAR(LE) In Vivo Session

[= H] 2 o3t JFHALe] F71R Qlato] Alofst AARE Al dh= WA 2H¢] ALY 1 & F71sHA = Sl Bl o]
3 0J5} AR 22 ol| of 2] 71A] HARE Aldshs BAbE F7sto] B FARE E7FE A Q1 AR ] ol leZ ] AL
= Zlo] @A o|Th sFA |t B oJEt HARE K13 sH= g ol Al HARE BH= 3} s FARS Aok WA 2HY] SARLS] 1] %
of| T3t A9} =Ko tho] UhE &) 11 Q) © L} 31 0] 3} HALE A|35H= SRl R 015}o] 3 0] 8k ATl TolahA] obe B Q] AR}
Hh= HPARA 3] o] Bt =23t At FE53E o] Aot} o]of] S o5t AR Q15 3 oJ5tat o] €] o) B¢ ZFQ] FARAF7}RE
Al g g F Aol diste] gobi izt gt

[CHAY S HHH] 20151 7030 8] 1090744 Aol 2 A58 ] setol g el o offatol A HhALA o] oS ol gt 812} 250
g (Bone scan 10074, Myocardial SPECT 1007, PET/CT 507)& thAr o 2 WAL Q) oFE-2- S of 250} al o] sl AL/} &HA 3] &
28 o] WAAFES 50 cm AgloA SIS AHls Hugo] $hEH Victoreen(FLUKE Inc., USA)3t
Inspector(S.E. International, USA)E A28} Th.

[Z of] ojsta} HARE Aot SR FE HAY S PARES 543 23l Bone scan WAMI Q] oFE Fof 250
0.0278+0.0036 mSv/h, AAF 5 ( o] & @3t 34171 528 A 1H) ]| 0.0060+0.0023 mSv/h, Myocardial SPECT= Fof 2] 350
0.0245+0.0027 mSv/h, HAL & 5 3 9 2417095 A 3] 0.0123+0.0041 mSv/h, PET/CT= Eo] 2] 3= 0] 0] 917]

.‘

Tzoll S783HA] AL HALEE 5 (TO% 3 T+t 684 73 7})0l] 0.0439+0.0087 mSv/h2 4 | ik, o] -2 Avk= B AFA
27 O] 5k HALS A S BERLe}] R A|7bo] BEXFY ) Fof 5l MhARA O] OFE 0 2 Q13 WH= HpARA 3] 22 Bone scan
2 HRALA] QJoFE B o] 2] 5.710.0023 mSvo| il HAF £ 7 % 2= 0.00049 mSv, Myocardial SPECT+= & 2 3-7}-0.002 mSvo]
31 AAP 2R% 3= 0.001 mSy, PET/CTE AAP 225 3.0 0.001 mSvA =S & 4= 23ich

517 Shajof] OJgk 2 FARO] AL ] B0 Axh ol A ek MaFehi o u] msle] of
stk & 4 (}1211:}_ 8]—?(]1?_} WAL O] o 2210l ALALA (As Low As Reasonably Achievable)o]] 47% Sl EZ Q3
PAMA 1] 352 7153 Fo] a4} Sk ieglo] s Zlo|th. o] of] B9 o g A HA|AEE Tl A sko] 3 oJat AR AlRY of 7 g
AR AL 811 3 5= QA 810] R FAAE L ALG AVl 1A 7R Bk Ak 15 78 2hgato] 2R
3 upAb W% o) 45} 9 42 Qg Ao AL

M
= M
2
H
b
i)
g
lo
3_11
_f>:
L
O::
_?L
rlr
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L—-1-8 UHIAR|(L}) In Vivo Session

[2 =] 305} oA} AL = w) A7H(Bone scan)- 14+ (phosphonates) S 2] AgHst €| W5 (P"Tc) L o] &alo] 2227
AghS Ahsh=t] ol o]-8-% 1L ik, ] 2700l A R S]oFE2] = €] £ 2] (non-osseous)>- =54 952 d/dolth. 2 A9
4.0 A7Nol|A] u|uhA 0 & n|RFo] HEAR o] oFZo| XA 27l A0 thoFst AA Ho] AT} A& o]Qof| ti3t o] ae} 21 4]
o] Fastrtal Atz Ho] 1 &Jo)F ohi A} &l

[CHA} 2 wb] ol 2hahs 504 o] 40 Axebo] Hx(ascites)2h )4 1] ol Z(splenomegaly) & el ehx1.24] 7174
(alcoholic liver cirrhosis)@} 714 *|(hepatic encephalophathy)2 ZtHhe S} 2 4 w A70 A|3Y 871 A 7Fo] 4] S<(liver
transplantation)2 A|845lith 3t SE]He] B2 F4s5t0] T Q3 AHARSIckE2 (thoracolumbar spine computed
tomography) A| 83} A3} eratz4 -2 ‘% vioro ) ¢ el Ay} X S48 715 ] 95te] w AZNS A 3Tt w A7
2 Aol 2] 18l 5 ZE|H o E & A2t o]F A& 7z 2HSymbia E, Siemens, USA)E 085151 0., gl AUl Q14
T2 Ak Pgngechnetium-dicarboxypropane diphosphonate (*"Tc-DPD) 925 MBS A} Z2AF5}o 24| 7k0] Ry 3 A Al

A3

ﬁfﬂ

of o2 Fl
~ mlo
filo

\

O:

l—|

2 B *"Tc-DPDE o] §:5fo] ) 272 4412 Aol A I 91013 71 AKSpleen scan) B A4FA1 2 w]RHA O 2 Aol WAL
%%ﬂ@@ﬂ%ﬂﬂW%Eﬁwﬁbmm%EEﬁﬂ%éﬁ%igéBwﬂﬂTHLaﬂﬂﬂﬁ 1919l 23(L5-S1), <4}

B WA NS 42 29)%o] A H et

7)1 A= 2 YA 71s ABER QIR g E 5ol WA E ‘21744 2716 AT Qs EH AL E o] o] A 2
o2 Arg g} ueks 22 e -g)

D44
o o125 o1 24 81 S S AL SIoHE 4 3} A5 2 8] 5100, 1 T
£298

o
o
o|N
N
N
ol
_,a
mlo -
>§i

[Key Words] *"Tc-DPD, Splenic uptake, Alcoholic liver cirrhosis, Liver transplantation
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L—1-9 QIHLA K| (Lt) In Vivo Session

AAIEEE HAL A X3 7100 W2 CHAM| AL 24E 2] *8d ot

[2 &) @A) A F A Y Atoll= *"Te-Phytatert Ao whof Q4|2 0 & FFo] FekEivhd o4 7Hs &k Al ofekgol
gl A7 oltt. & ol M= HAIHZE AAR) 584 T AV o ofE o] AR A7 S 7ol B ofet At ARE-E

WA |FE Y] A7) S 2 AR AL A] P To-PhytateS A 4+ Sl AP 0] OFE-S obi

_'w:
:

[CHAF 2 HHHT 1} 9121 2.4 7] (Zetasizer Nano ZS900, Malvern) S £-5}o] )| ) A Abe]] 0]-&&] &= Phytate, MAG3, DPD, DMSA,
MAA, DTPA, HDP2] Q2175 24181300} S-EA18-& 978 o] ulA 6u}2] S AMg-ato] 2k2) 3ut2] 4 P Te-Phytate S A1&-5
| 223 A - A A A 5-8510kT e A QA 7] S 2H= P Te-MAG3, *"Tc-DPD2} " Tc-DMSAE ARS8 Al 1S
47 SFGIcE. WA o] W50 11.1 MBQ(300 ¢« Ci)S 17 A1 & o] 8-5to] 1] staeat shaL, 2 G A4 A A4 85
S5 §oko g Mg Yz dS st

[Z T} e Qx} 2475 Z5lo] 2431 QJr1a7]= zh2) Phytate 122~220 nm(85+19.6%), MAG3 91~220 nm(82.2+16.2%),
DPD 78~255 nm(77.5+97.1%), DMSA 164~342 nm(99.2+35.7%), MAA 1106~2305 nm(100+92.2%), DTPA 342~1106
nM(79.4+28.2%), HDP 295~955 nm(94+30.7%) & L}ERT} M Te-Phytate 2 ARE-3F ) 2728 = A o) A A Y-S &
¢ro 2 319l 8 4= gl glrh. P Te-Phytate®} 713 - ASt 21.7] €] P Te-MAG3= A& 5. 8 of] A F}A] ghar w27 S5
31, *"Te-DPDo} "Te-DMSAE o] 84t A g ol A& Mgt YL hof s u} ]3] AFe|o] YL o] golsl ek,

[Z 2] £ 492 Fa4 slojst AihA] AgEls BAClorEEe Qxay] BEg SIskert "TeMAG3:
T Te-Phytatee} 714 G-AVe U718 1A T QLo EEARe A Al P o] ke R] Qi whe A 4148 Fa o)
A

5| 9ch. whgo]] *MTc-DPDU *"Te-DMSAL] 75 fARA] T WAt Cjekg o &

[Key Words] Particle Size, Phytate, Sentinel Lymphoscintigraphy
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AUHLHAR|(L}) In Vivo Session

L—-1-10

O %0

o

i

1 Tolm, oMol & o) =) Al HhALAL o]

[e]
=

= o, o=

3
RS

EE)

of 7|3 APl o] it

s

S

o] firk =

3148 9] A=k (Glass badge:GB) RS& 1+

Fod 20141 129 191 5E] 129 3101 7H4] ALA] 227 2,000 BAF o] A4

et

#43)

H AE] L2 A 8o A=K TFRET 7 202 XA,y Ad 5700

Al
(=]

dFAE ARES

75 2,000 B4 ©]

J

A

sk
o}

T}, T HA] A AT 85091 K O] 5 7] 20] GAF]

S}
o}

SOERRT S

il

S, WA SRk e] AT 7 A

49

“19] % 304 o

jui]
=

aofa}

i,

wgle 2o o] b AR ol

=
=

ol 4

Pl

S

ol A

fai3
ol

LD

1 A130x2]19¢]

Z]
|

.IH_

F, Z1of] thiet WEA, A=A A o] 8 7-E .

S

g

AR Ol Tt 712 Q] HYE "ol

[Key Words] 2] X157, =
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Ch—1—1 UHIAR|(CH In Vitro Session

HESS 0l0t5 el YN ST U U YUXFS2E Fu|zE

=Y
GnRH (Gonado Tropin Releasing Hormone Test) ZAZ 19|
H| @ 2 A7}

ol
=
rir
oN
i
|o
]
3!
¢

1o
N
N

[2 &) Jxs50 27 4 lﬂ%ﬂoworoﬂxﬂ%sxﬂ o] otoll 4l 94] o] o] %7] 23} 44 o] £
HHE Qo AR AT A Ao gaS Aol Afolrh B ATk HxsFos YYsh oolse] GnRH
(Gonado-ropin-releasing Hormone) 21271} 21312} o]/ -8, 35 5413101 A5k 3o ook 1A gk,

[CHAF 2 HHH] 20154 295 E] 2015 129714 kA St Ao 4y YR u| WS 25t ofo} 1182 tiAko 2 5191
t} 373180 2 BEsle] A REZT(n= 57) 27| AFE7](n=39), S % 7| 4-2-31(n=22) ]| |3} Tanner stage} A1 A Lto]
(Fd5), W o|(& %), A% A5 i+ REHAE 15191, A A= 2 2 A7k LH(Basal, 30min, 45min, 60min),
FSH(Basal, 30min, 60min)<- B] w.3}o] ZF 153 LH, FSH Peak %] 32 =9} LH 2| 312]/LH 7] # %] v]&0]| tj 3t H -+ xFHA}e}
LH 2| 312)/FSH 2|312] Hgrof| th3h B+ EZH A ] asto] 7t 3715 1t 7-21e-&(P-value) 713 +5}31tt.

[Z 11 A9 xs2 120 Wi 7]1=131+14.85, WA 52 8.80+4.93, Wt A AH27.1+
Z7A 7] 180 ¥ 7]: 13445.10, < A|5-S 28.50+4.43, Bt & ¢17-28.05+0.03, F
7| HFS 0] H 7]= 12946,01, B A 5-2 28.655.98, A A2 7.02+0.58, H = o
A5 Bl Al o3 2po|7F AL = ARG A AR o] Zpolof A= 255 1EH
of| v A] H 24 o)A} oA A o & 18 715251 2lo] 7} 912 tH(P<0.0002). 7 12 LH P eak FSH Peakx] EE% 8] A

A 24% 18-S LH 305-82.5%, 455--12.3%, 605-5.3%= LH Peak= 30537} 714 w2 Peak x| & 1 ¢] 11 FSH 305
-8.8%, 60%--91.2% & FSH Peak 2| = 605-3-7} 714 W2 Peak 2| & W ¢lth 27| AF27] 1E0)| A= LH 305-79.5%, 452-17.9%,
60-2.6%, FSH 30E--7.7%, 60:2-92.32% 2 A A Al 242 1183} 0| 52517 Peak x| X T2 Uelf Qe GHbz7|ekeo 158
of| A= LH 305-30%, 455--59%, 60+--9.09%, FSH 302-0%, 605-100%2 Peak x| S LeR 2lch. LH ] 12.1]/LH 7| A %] H|-& H]
WA A 242 15-219.09£17.15, Z7|AFEY] 15-215.23+10.88 G 2 7| HHS L 7182 4.93+4.36 0 & SHF 2 7St
o] F A 3] o u] L= §-0l5 X}o| S B G rH(P<0.0001). LH 2| 112|/FSH X 111] H]-& H| WA WA REZ 152 1.222+40.77,
ZI7|AE7] 25-81.3441.23 R 7|8 152 0.310.092 G278+ 15 0] 10]510] H|&-2 723t 2o & BT}
(P<0.0001).
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[Z 2] 842455 ATH] SIshAE GNRH AHH LH 231217} 7] A %] of 1]3l) 234 o] 4 57} HlofglA L} i 2%

1 IUIL ©]4F) 7} 192 o) %15k2] 74207} 9Ich GnRH Test 2 ARz StobSol A 71 AL Akt whe Rjgo w2

7o) QAT AVSHE- S AV Z 0] A 1ok 4 245 ko] 7P Age] Qloj Al ob A7 Bofst 1]
Aol 9loiA] 7Hg 7| Ao] 31 HBket Akt AL ejof ek,

[Key Words] GnRH(Gonadotropin-releasing hormone test), <1 (chronologic age), =<1¥ (bone age), AAJAIZ4322(true
precocious puberty), 7| A&7 (eariy puberty), 533 7]98+(Premature thelarche)
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Cj—1-2 UHHAK|(CH In Vitro Session

SN0 2 XISEF7|0| BF5Y Wle 252 s MY

[Z H]ASHF71E o8-8l AR Cyclosporine At A sEZHZ0] curveE HlofubaL, Aagho] A& Jo] 2A Hol A=
o] WA E Gt} Cyclosporing FA= tHE AARR} 2ol 7 o] methanol vt A 8-S &3} 5 ¢14:-2] 5] methanol &2 A
8ol ZAS gt oot AL ATt o]4ke] Y2lo] methanol ARg-o]l ©]gh 7 © & ufol]o] B A3 S AJzka}glch. Hglof ] A
£351= 2527]+=Perkin EImera}2] Multiprobe T plusZ, B551= A o] A=, AEH tip2] size, AF&51= R E 9] £ X of w)a}
of 2] AAZS 2Bl QF E o] QLS B H e A2 ek ool ARE-Bh= AAE 5 Stk 2 A O E4d s
= SRt A B 27 fl8l Atekich

[CHAL QU HRH] B =40 ol5]| 47}2] 2ol (water, serum, methanol, PEG 6000(25%))2} TSH ™I tracer(515 kBa)-2 AR&-31%)
a1, A A k2w st 918 20161 1ol 2 ofl 4 AF ©J 2] Cyclosporine 4| 29715 S48t 4714 9] 845 242t
400 ¢ E-==5}1a7 tracer 100 w2 Alo] ol g2 87H_4 AAE &18)8}th &8 = sampleS 57| 2 100 i A 25+51o] CPM
= Sk, NI Z CV(%)E AlLtst itk 212 il 752719 air gap, #-5= SH=9F A A RS M T 5 thA] 55 A7
CPM-E& CV(%) & Alitsto] A7 gt 7 ofl whE CV(%) 7k 2] H3kE 7 sto] 221 9] 47 712 2H=T}. Cyclosporine HA| 2971&
(Dmanual AL (2)71& A7 2ho 2 HAF Q) e A7 gho 2 HAF G wfj o] AxkE vl wsigich 8- 2528 H7H=CV(%)
£ o]-gsto] AAFalgar, AA| AAF AR ghe] v a manual A ATE 71RO 2 7] A gho 2 AN uf, 545t A
Zro 72 AAF AL u o] Ax} 32 Difference(%) 2} A th 2 x}(%Relative error : %RE)Z B W3] H kT

[Z 2] 471R] &A 3} tracerS & o] E5-3F CPM2] CV/(%)= water 0.88, serum 0.95, methanol 10.22, PEG= 0.68= methanol-S-
A 23 -GHE-L 1% o] 3 2.1}, methanol-& CPM 2}o] 7} == 2] F Tl methanol 252 7] A% k<l Transport air gap 00} 4]
22} 52 WA slo] HAAFA] CV(%)+= 212+ 20.16, 12.54, System air gap 0of| 4] 22} 52 HH7 A] 8.94, 1.36.2 = el T System air
gap 2, Transport air gap 2= 7 A] CV(%)+= 12.96, System air gap5, Transport air gap 5= ¥ 7 A] 1.33 ©]%1 17, Dispense speedS
3009]|4] 1002.2 7 A] CV(%)+= 13.32, Dispense delay=- 2000]] 4] 10002 7 A]=13.5521 A © & Lelydth 25375 o] &
3lo] 712 A ZFo = AAL A olli= manual AAL 2} gho]| v) 3] Ho 99.44% 27} 31 a1, AF 9 3= 93.59% 2 LFERIT] 4=
A ko 2 AXF LS = manual AAF 21} gkl vl 2 Ha 6.75% 27} 5H T, AT 8. X= 5.10% 2 AT 2 2|2 5]-4-7]
=2 10%0]| H|sto] o3k Ak} gl

[Z £] Transport air gap, Dispense speed, Delay time2- 2% 8}99-2 w+= CV(%)7} Z7}5}93 1L, System air gapS =74 8192
CV(%)7F A 24 ’\’3}‘*“4 AR AAA Tl A & o] & Bkl 3 4= 919lt}. methanolS: ]85} Cyclosporine A AL kit &3
2ol Tgo] = AARE BT 5 ARE-Rtol| glo] o mbE B 5ol Ao 7t g 4= Y52 Aol Folok skl A= 8-
= wsfof dul= UI%WEE TS S AU CPM AR 23755 Stk sl & o] 27715 ARg-atoll 21 g
1% 5 AgStolof B A0 AR Eo] £ AP ANE Hustas dik

o fr
O

[Key Words] A}-5-55=7], Cyclosporine, methanol, air gap
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C—1-3 UHLAR|(CH) In Vitro Session

[ H] S 2% (messurement uncertainty)i= A8 B 5 7| 2 & dto] Skl g 44k
o] obd mehulglo|c}. 2+ A9 7] -2 KOLASO | A Q1 8= 50l vt A Ald 7| o] 7|2 ik

E3tojoF gt (1SO 15189)(ISO/IEC 17052) A& thH ¢ 8o ghark= th gt o] 5t3] =30 &
S A8 9t o 7] ofl M=t 600 7] S o] stat A @) AbA o] Zrelz )R mke] AupghS o]-85
2 Aol e HESI

1o
A

Kl
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=
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Yot U= 2| F S8Rl Sk gh(measurand) 2] ko] 1d & UEl = A

kel dobeks A A E YE H AL ek Aot I B R S SRS F2s] 5] A=Y

Rt opu 2t ghe] s xH(bias) = al{stolok ity -2]= o] & fl8l A =] S o8-8 ATt LT Aol Hisf 600
N 71e] Ak gt et oot A S Sl BAKbias)et T1o] 22 g g8t

v 2 Ho
o,
=
2
2.1_:

o)
it

[Z 2H] 2014 119 Y54 whe] 3hS 0| 8510] CEAS] S4B eHmghe 45197 1 o
A=Holl 4 Aokl BEhEghe S48 )2 stk (control 3) BA 0.2 Aol 3hS ES B, EEUAZ 73}
ALTE WOl A4S BERIE(5.7)E AL )]0 B Aute] WS Eo B ol SRR RS 27t )

Zzte] 42 5.7+ 11.40]ch. 7)1 Ak 1Rk AR Tt BAo] e A2t el Slolelat B W EEHA ghe
72435629} 2.800]ch. T3k 22 7|7+ 114 7|2k2] g1 38.787+6.780] Gl o] 2 53] biasS -2+ ATH-8.14 bias(4) S Lk

) 7L B bias EEHSHE 712(211) T3k o] T G B3HE Auto] W28 o] §5}o] 250] Bk e Ao
2%

3 4 9lgiek

% 202 A2ko.2 wQlEl slojata} Aol dAb el K o) S g RatE AL
Hh o) of el g0 TR 7| BHE S R ke o] 7] 25 skl
Fo] 9.2l A 3 F ok gkl ofstElo) A nhel e &g BekE 2 vl et ke Al S-S o)

B} o] g 510 24 B g 248 Roku(20144, 20154) AT o] A9k 1FHE 2 CRM) S

A3He W A9k MOkT(20151) uhxgho 2 A=A o fatalofatalo] oA mate] tlojel

= A8 ST Seh of 37be) 34E Bof) ol AuE Eoj= mrt v 7 Ho]n Hrk ¥ 525}

sh 27 RbE s Zlo] W asich

M)
I
A
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3
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o

[Key Words] 54285, WA=, o 74 =e], shabs] W, AME 4 S4H
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Cl—1—4 LA H|(CH) In Vitro Session

[Purpose] Using a regression formula of the trendline near the coefficient of determination(R?) "1" by substituting the dependent
variable of the standard curve to calculate the values ¢f the independent variable. To determine the suitability of a regression equation

by comparing the difference between the independent variables of the standard curve and the predicted independent variables.

[Materials and methods] Perkin Elmer Gamma-Counter machine was used for Standard curve of regression methods. TSH,

Tg-Ag, Insulin that used materials and method test to compare the result from the Excel trendline of the regression formula.

[Result] Each of the value of coefficient of determination(R?) and Trendline R°=1, Polynomial Trendline for TSH, R°=1,

Polynomial Trendline for Tg-Ag, R*=0.9994, Polynomial Trendline for Insulin.

[Conclusion] We confirmed that IRMA immune method is found to the nearest trends elected a standard curve using polynomial
trendline. The independent variables to predict the trend by using a polynomial trendline formula containing the error was a

limitation.

[Key Words] Regression, Standard curve, Trendline
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Cl—1-5 LA H|(CH) In Vitro Session

HCV AAre]| ZAF 2 21 A1t H| W F4]

il
o
oY

AHIE]

11
Rl
rel

[2 M]HCOVAS b Qe iz vhole) 2 54, why 709,02 Aol slo] 7h48} Ul 7ok fshe 788ke] -8 1glo]
@) S C 718 oF 4,000 A 0] m] oF 800l 4] ¥H4 70910, 71831 71181} 0] oF 20960l 4 73S A1)
o]0 HCV 7 Ake] A3kt A4k 7] K1gho] 50510 WA HCV AR Thoket AP 0.2 A4 5131 glek. EHHCV
A 24 Al QAFBALS] ol 8 oA Sbnel ol 18 2 A9} 24 BA} AR ol ofo] eIl AAIoH 1

RIA 7 AR ol 4] ] BHz o} 117Hz, 910k 52 A 7] $1510] CMIA, HCV RNA PCR Zh2 H] it 7] 6] 1117} 51 c).

¢

[CHAL U 8HH] 20151 1956 2016\ 29 714] 2o HCV Ab(CMIA)Z ©]2Fl 73] 102,854 tiALO & sf.on 71 %
Positive(1.00~20.00) 2 2 115 73] 157743} -S4 0 2 K 31 74| 467 E3H5} % 20372 RIAS} HCV RNA PCRE 1] 1. 7
A2 AT

[Z 1] HCV RNA PCR AHA} 21}= CMIAo A oFAd 2l A A 1577 = Positive(1.00~5.00)2} Positive(5.00~10.00) 2 X 1% 8674
2 5402, Positive(10.00~20.00) 2 B 1% 71742 9FA 0 2 et o A A 4674 = 1AL A| @5t 2 F 249 2=
el RIA HAF 2= A HA £ Positive(1.00~5.00)2 E1H #HA| 76712 2422, Positive(5.00~10.00)2}
Positive(10.00~20.00)2 Hi1¥ 814 kAo z Ueltow, 84 AAE 25 249 AAE Jehth =, Positive
(10.00~20.00) 2 =115 9FA AAE= RE HAPHO| A 5 oFA AxtE vl Positive(5.00~10.00) 2 =115 9FA AA1=
RIAS| A= FY3H4, HCV RNA PCRoj| A= &A1 © & L}EE T, Positive(1.00~5.00)2 2115 984 AA+= RIA2HCV RNA
PCRo|| A KL 5/ & = LrEfyiT.

[Z 2] HHOV 2 AEs] $19) M mst Sol w7} 0 Alokgo] Akl Ak ol = 215k 9] Q-2 viAfat 4 gl
FAR] A& 1A 1 91 o] = 2 ATholl 4] CMIACIA] GF410. 115 Positive(1.00~10.00) 71 317+ Aol whet Aol
3 4TS Boli= PO 2 Bl 8 4 qlolth. e B C 10 Bk ARk Aol AR Ao opael W gelEel
44710 o B isory} 415 el £94,0 2 HESIoF a1l HOY ] S BALE 5 A4

H54x+ CHBIatolaty |25t5| ZAstarhal 99





