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Study of SUVm Cut—off Value for the Distinction of Pancreatic Cancer In PET/CT
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Abstract

In this study, when diagnosis pancreatic cancer by dual time point PET/CT, we propose
SUVm 2.52 as the threshold value for performing the dual time point PET/CT exam. The
hypothesis of normal distribution was adopted through data conversion of 60 pancreatic diseases.
The proposed SUVmM2.52 boundary value showed a significance level that could be applied to
both 120 and 180 minutes of delay time scan for pancreatic cancer determination (p <0.05).
C-value variation shows that delay time 2 hour test is more useful than delay time 3 hour test
.When the SUVm 252 is set to the boundary value and the double-time point PET/CT exam
is performed, the probability of distinguishing cancer from inflammation in the delayed image
is 95%. When the delayed test is performed with the proposed boundary value SUVm 2.52,
Compared with general PET / CT scans, it is thought that it may be helpful to distinguish
pancreatic cancer.

B keyword : | PET/CT | SUVm | Pancreatic Cancer | Cut—off Value |

» 2 =22 BRIZEHA, T718F S5Hte] ZolQld kAl tlof o|5to] X[ A3,
MRl : 20174 06€ 012 AMAttz el 20174 078 05
YA 20174 06 23Y WAMANK}: RS, e-mail : jhkim @pusan.ac.kr



568 &tzZEHIx8t5|=2%| 17 Vol. 17 No. 10

HI:I

LM E

"F-FDG PET/CTE QA9 A& Fa 74 4
w3 fARE =% fAR (Fluoro-2-Deoxy-D-
Glucose. FDG)E FAA w2 A 59 92(%F)9}
shsbd A A EAX 3 E(CF-FDGRS Al

Qo mn Fdel Fd o
of sl ol4x QrH1l2l YAEE “F-FDG
I thakEo] A AERTE oF 4u)76u] A= ST}
3= ez geA o4l =T fAEA
FDG°ﬂ Ak s wEshe AT TFS
E A IoRE "F-FDG FDGE QA FAksa
A} Eo] =& o]—/q]_l_oﬂ FDG7} AEsA, 7t
2 PR AsHuz vt
‘%‘%3}04 %bl HXIQ} A7) ng:g— BR-FDG
291 SUV =212 vehie). 22 el diat

fal
~101
T
oo
&,
N
)
ot

e r..~
[l
N
o
e
ox,
%
>

=

= of
o
OE

o
-
2

=

~
-

o

o

ofN

O

>
for
i

o >
o]

LN > A

o o A

954 A 3Hinflammatory diseases)
FDG ﬁi] F7HE Bo|7| wiel o] Fes 3

Fo| Faslt7]. "F-FDG PET/CT A
%" I A A AEES e flg
Fet AT-Eo] BaH At vhddt A4 TSl i
& "F- FDG 59 605l Ao %73 17 A5
(maximum standard uptake value, ©]3} SUVm) 715
< A4 SFTHBl6] ot F%e] B 7] (stage) 2t W E]

2 N =2
O
l‘ﬁao?t,‘

:L

A o wE SUVLaS iassle]s 8o 3l
Rom opg TEF AT FgAse] S 95t
o]% A7+ AAHdual-time point imaging)< ©]-&3F 7
Ab o] AQFEATHB-12]. 1ol &= B akar oby
TH A Aol i e 1 g 918k
G oA 34 A w228 A HAE
o 5 glon o]F A7t G HALY] A& oFE
T3 5 gl SUV,, 71 Ao HEkst A4 7t
ol=uelo] HYE A ¢ro} ojnr|Fnit} HEyH o
tEA HEHa Qe T3 o]F A1z 94k AAl u)
2 gA T FHA g A A AR 9E5S )
SAE F 7] vl AR A EAl O R diFE AL Q)

ol mebx] wEshAl BEARe] S
DA Aol ARl % #egA
ofu} PET-CT #AellA] ot &%
3 B} B HEE S Q)
8753 ok webA 2 A= PET/CT AH|= o]
% A2+ ZA} (dual time point PET/ CT scan) A3
A7) g FAA 7S A A gt} SUVm
o] AAgeE AdAsA 601 9] HlojE] #ES F3
At 5} A7) 7S A EATHI3-16]. AlREl
W2 SUV 29 H5ES SPSSE o] 43 A4 &
< &3 SUVm AAIg AR disk 2AE AAIsA
. AIFE SUVm ZAIREE o5 AF AAME 2743}

71Zog AAEATE olF AZF HAMIAM PR-
FDG % % Alzte] 3o m& SUV HEsE(SUV
change rate with time after injection, C-Value)S 3
o] wA ko] HIELT A5 Y H3Es s

]

A7FS A 0 7 AAF L EAE

o
flor
E 2
S

2
SE o

o2
ol
ox,
o2
O}L o
i3

rlr
1)
Lok
)
)
ry
)
o

ju)

ﬂlﬁ

r\r v} ﬁ

1. 87 oy
EoA4E 20083 01€5E 20159 12€ Aol
PET/CT—% A} _?_Oﬂ-7}-£6‘}-j_r_ 9l alo|atu} Wy
AA P A W gofstajo) A #7 dgto] ¢4l
go] Hx “*F FDG PET/CT ol% A%t éo
Al g 3z} 5 A A E gt ok e Ast
b4 il 55 Fal #H(pancreatic cancer) A}
404 3} %< (pancreatitis) A 209, 19 32} F
60 tidez sk P e A4 }(Delay
Scan)t FDG ¢ % 180%0l Al3¥stion, Y |
2 120%0] Al3EkT) B AT AR o8 G VJ
A | 2~8l(Picture  Archiving and Communication
System, PACS)& #HEsIY FAo=z FAMHT.
TS B AT A e HHo= x4 9 V)
o] m& HEold FDG A7 §4< nelstd] 44 3
A3 e ® dgstelon AF Y U=

AArE

N



PET/CT ZAtOIM #ZeF HES fI2t sSUVm BAIZ A7 569

i
oz

A Ak ool A ALfE A A W F (23 1]ellA SUVm ol 2=2o] sdH)

=
Abhiz AP ook PPFDGE Q1% = WA sASIths dAlstel wEskaa) shs Al Qo] 7
SEL Y] A3 e Aelst Gl Buske  AxAn Avht A HANAEAS S5 A
A9 4% B gD 015mCi GEMBakg)®  Folt Ea otiFYdol} 954 Aol FDG EE

oX
=)
-1N
o

ski, 60% ¥ F PET/CT 290y F oARES Uehle W A felth FDG 22T
(Discovery PET/CT scanner, GE Health care Medical A 22 EFARE AA e wet BAgo] gty
System, USA)E ©]-&3te] F7 Kol A tlEF714] < v, G 32} 5 Hdo] o] izl uhet A F | L
’$Hemission image)= E53IATE 27| 4T A =2 A= SAZE AH20-22]. vk g A
3dol A B4 AR} BF-FDG AH 2718 Hole= AL Sl AAA7E F stk AR AAARZ 8ATE

et or FUg J(hot spot)ell YA 2719 =2, AR 1Ag. JAR A R AR A 3
A4 99 (region of interest. RODS AA3}e] SUV gk S ol A4 A= TE gialel 98 PET/CT #
< 345 & Aol 25T giabge] dig AE E7Fs e A 3 9 150mg/dl o] 3t= Hol
A (semi quan -titative) 5= A2 AFEH SUV wd 3 PET/CT #HAE A3 8 4= Qi)
e oW o] o] A% F WEyE WSS
As kgD Fold PAMAZOR Uir gho= Aoy 2. XA A 4F™E 5t Suvm ZAIL EXN
R N I PET/CT A} 605 SCANOIA SUVme] 2174484
6078 9] SUVm #t& F3f #7892 A4 4S9
Uy - tissue weight (MBqlkg) o G ol AIRE 44 A AR RE AT F Qe
Injected dose (MBq)/Patient weight (kg) SUVm #9 71el digh BA% &4 AA Stk
Ca-2-80m
I Ca-1-80m
74 I p-titis-60m
5
5
2 4
g
} i
2.
Tk (il %‘ & “‘ll
=0 ¥ ; 0
o0 % FE*‘ 00 05 10 15 20 25 30 35 40 45 50 5
SUV_60

& 2, SUVm graph at 60 min in both groups of
pancreatic cancer and pancreatitis

32! 1, Shows the region of interest (ROI) set on the

increased FDG uptake areas appear in
PET/CT image (2% 21 A2 3A} 608 9] SUVm vl ghelTh,
ShA}

X&F2 SUVmMe|al Y52 3xte] HiEsrolrt, #1744
AL AgY Bl AAAE XEe W



X| '17 Vol. 17 No. 10

HI:I

570 stRIEIx5i5=

SUVm 248 ~ 37°]t}. PET/CT @ A7t AALZ =
60% 3 TEolA] SUVI 557 11 214kt 31
el wulo] ol e T7tolt), welA o] F7to] whe
| 9l AA a7 olF A7k 94 AAe] Ae

~

o%-g ek 4 9l SUV #ke) 715 4o v
ATHEEE ZPAE 849 HolelE (Miiab, 17 2
ZOPARS BB PTRE 8 AV S A9
o] 96% 4 A 1 ke 116, 99

96 A= 711l
o] "HlolE7} FEA ¥ol At TEE WEXA ¢ o
olHZ BOX-COX ®3+¥} Johnson¥3He S8 At
EY¥XE y=2e FEULE %AE B% A= T2 (0 - 2
tho| Al SUVm 75‘74]&*“
60 Scanoﬂfﬂ

e amﬁ g2 nola s, P

P A 24 s el delEA A

[13-16].

* BOX-COX W%

y' = 2L (v 20 @
X

Y ' =InY (Y=0) 3)

V=X )

Ao HAgE ( BAZEZ ¢ Mimitab, v17)o14
055 o] FFoR B% A= T3helA ALterglt.

* JOHNSON %3k

)= —eapl— 2 5

\/— exp 9
GEUESFF (2) 4 9

=
Z= 'y-i-nKz(x,)\,e),z: 1,2,3

%6] sunbounded )  (6)

K,=1n| Af_zex] bounded @)
K;=1n]| X : lognormal ®
ZAA x 7hn,r, e BFAEE B X 2 A

A BHEE S, o A3 2l don
..

3. SUV HEE(C-SUVm) 2 E7 2
n °d?°ﬂ*1% 60‘3*9] SUVm 442 %7 P/G & A}
sHATh 95% 21F %{MW °H+

Xé

A At 418%%]04 7“} f‘f&Y
akre] C-Value WEES BASA, $A4 fe) 5
& TASATE 3, Age I 1At AHa
A7t 255 p-valueZt FobdA A frolido
Aov @ PET/CT olF Akt AAlAl dabdAtel %
AL U2 SUV 219} Al 3 o] H &gl
C-Value9} 434 £4& 343k

B (delayedscan):
Increased (cancer) or

YA (primary scan
SUV ,-values
during 60 minutes
afler BF-FDG i macvalues

t|me afterinjection.

12 3. Shows the derivation of equations for C—=SUV
that the change of glucose metabolic rate by
lapse of times,

(218 3]ellA W nhe} ko] 1A1ZF A3} & &

z
27) 942l SUVaZHA 99&
SEERIERE R SRS

]
sl
= 1204 &= 180% 4



PET/CT ZAOIM FIE EHES 218t SUVmM BAI

A7 571

3 F 58 A Gake] SUVagk B 99)e
SUVM e 2 & 1] SAH 02 B 2-90)4 =
1 3]

ol
(o
—r

e
8
N
lo,

N
o,
Ll _|
X
N
of
oX, m
2

>

&o] Wkl C-SUV,E ol 43} o

C-SUVm: Aarea - Barea (9)

Aarea

SU VMAX,, -5 UVMAXP

C— Value = X100 (10)
SUVux,

FEE AT

SAH  ®AMe SPSS
Inc.,Chicago, IL, USA) ZZ 135
4] S8 p 21 05 i
‘ﬂ"] 0]":]' 6}'1\1\]:]'

version  180(SPSS
ARg-sho] %)

O—I_E'_ 574];(4 o=

. 2zt

1. SUVMO|| CHSF QAR J1=2101 HIA|

12! 4, Two groups of pancreatic cancer and
pancreatitis Normal distribution comparison
graph of SUVm

2. SUVm 2,52 AAI%0l thet =Ed Bt

C-value

~B=C-VLALE

A e 3 N Nutm
135 73NBBNBABZABNRNFIIVNESENGABS

— SUV120Ca" SUV 180 Co—se— pejaytits —

18! 5, Percent change of C—Value according to
pancreatic cancer and pancreatitis delay
Scan time

AR SUV 2528 7|# 08 AAHALE A8
1202 AAHS 3 P H 3t 1802 Ad Y
o] EAH Foea2 SPSS BA1F #4834
AR 12080014 (p <0.05), AAAIRE 1803 (p <0.05)
O% BF froleit). YutHel PF-FDG F9 ¥ 605
of HAAbE Ak AHAblA SUVEE A kel A
SUVE Azt uh QHIE W 2= A5 82| Wst
& Ueha® e e o JHE AT
C-Value:= #AFoaty} #Adgdat oA EAZHC
2 frelattkp <0.0D).

i)
>~
>
[T
o

o

T

C-Values} SUVE] AaaA= L AAF 43 A4
= (r=03271) A HAARIA AaAAG= (- = 0.70%5)

ot} % ARWA A7 255 pval
HRAZS) Freliol e,
SelEE F-I8-FDG 9 ¥ 608 dAlIA 394
32k SUVm A 6% abd AR 2528 71

ve 7} 2e}AA]



(6]
~
N
ror
Hl
i
r=
I
!
m
HI:I

X| '17 Vol. 17 No. 10

07 AAHALE AT w AAHAL A A 3 ARS 252 A4t AA AAE AGPS | A%
o] BAA FoFEL (p <0050tk F (p <0.06)9w| to 2 wHE A7t Ooltt. kA 255 AARS
= 7Pl A St gho] AAl gk vlaE] = ) 2 A7sta A AAE A3 ES o 30 B Al
B% AFAS 7HATh [29 4]9] C- value Aol = S 125 % ALETt FHAU

A QA 12040] 18021} gl dsfA =2 ¥ [ 5lellA] GAE o] Al Aol e EeT
TES U bk AAZE SUVm 2528 715 tAREe] WEE Uehlle= C-Valued W% 1827}
07 120% A HARE Alethd A Gl A ) Xloﬂ AZF 120%-0] A AAZE 180F-R T} Al 7tel| uwh2 W
Aoke SUV ZAAIGE 252 K}l 2o WS Fo] o4t ¥ Fo] EA H7IEATh ol Ay A S g
W A45E 252 B} 443 $X5 Yehd Zo|t. o] 1208 219 gAo] 180% A FART} 435 e
218t ol S A7t vehd GEo] B% o] B e LL=A

AAgkel A 7] e TS F F US AL U Aol A= Ryus A FES S8 A%
2 AleHr) SUVm 3.0& AASHHTHIL zeiy A i gzl

57} 140l Hlele] 5 o BAH A} @
oItk welA & A A% ARl FHe T

V. o FAA AES eRd F e wekez 6ol A%
AR A9 Ea AARE 2522 AT 5

PET/CT #AtR A73¢h o] A&=s wol= W
4 25 AN 918 9% ) an—wu ggate] 2
gto® 8 A TolA olFAIZE HALE Aldeli gl
o o . o sk AU sRe) Bk 60l ok Hlol
A dAW, olFAT FAE AR £ e ” b »
A 9 = A7 g Zﬂ A E A ATHEES YR A, %741 P/G M3hs
;ULHV; fj‘i; ! O?; Dellik 7}“ ino; j B3l ATHLE 7S AAsle] 95% 212 F1tel A 3
ol 1_. (& V_'_‘ F 7&) D—' D% ] 1 - -
W T A SUVm Ao 203 ANR oo d AU A A
QT el o] Wl el Asee o o F TN A oMY S g wye s
o o S ST T L ) 1% AR ek e A ohe 3
AR, tiRe] AgABAA FRANE 273 oo .
o e A g BA G g g T R VIR A8l AR e Amgm,
R AR A8 B3 T4 ATE SYSAA Bk E
SUVm 252 olak delel i #14ste] opd &gol
ol S 200m Al AR w Ael g & SHE EE DR s 1 oy Bl A4
= O ] kel
Byl B2 AAGES 2022 WA AT o, XA A o) Aol A7F AAbe] Tjak AT e Ao B
Mo ol 2 dEs W At 2 AIZE A Oje Ak P AR 9
meba] 2ot SRpe] ATFRE 05, Shth oJelel 3 919k A ARkl digte] Ryuts 2413 A4 9%
A #% 2 % & o]
SOV 25 Z{i} o epere et s g S TS LA, Dorra e AL 02 A
m 2. o = m =
2527 ARWLS u 703;%% 208 71 AR :: 3l AL G A9 £84 Hasis25(19), Kubota
. T A — “
ko _/:— gt WEo| Welz 23 %9 2 ). T2 AgH ot "EF 7 A9 fEiAE 241k
= PR = = =
Berberat 5.8 249 @S 9% AALeZ STV Qo] §44S AT (200, olelst A
rberat &< u dae T m
05 AASRES, e} B s e SUV e 1% Aol 71 el 54 R Fishaal o
0= ° i m _‘: = o —__
10 SJSlIA A Aet St e - ome x  © F8 AR FET thbgel heh A58 A
_ Ate] 747t k7] diiolch, webd B AelA A
B AR Q1@ o NI 2D 4 glou} JEE
N o ]E}L;_ o] 5590] SUVI 30 w;w ke A7 A0 718 Heatel 47)E o EY
= "o A [e) m o|5}3 o _ - - .
A e Ageo s Base Aage g T AEH TUL & E g A3 AN
oz ARNS W AgLow AL A9 55, 4



PET/CT ZALOIA FEQ ZHHES st SUVm ZAIZ St 573

A3 AFEISE AN BRI A= 3
9 27) WAL A% BAPPPOR PET/CTR o)
2 PF BAE DS AF SUVm AARE Ak

2 SUVm 252% AAl&aTh
2) Alke AAG-S At s A AAARE A

Atell A 120, 1802 BEF 443 & e SA4
o FE& YERIUTH p <0.05).
(217 4]ollA] #kel AAZE SUVm 252 ©]8}e]
H-g %31 Delbeke 50 4 & SUVm 74
Algk 20520 AEAFE 23% A7EAIE 2ot
ATH171.
Aol AR Gl G 8 F
SUVm 3.0 ol&tell A &g #7g< $kx7} 50|
t} o] X+ Berberatso] AAIZE AAZ:
SUVm 30 Xt} SUVm 2525 A2 AR
S ) AFLo)A 125% T A2 = TS
5) SUVm 2525 AAZSZ AAsta o]FAI7F 2

Abg AlAES o, XA G/l A A%

=

3

=

4

=

ot!—i OE:‘I,Z_.}&
o

6) AlQtst AAZ SUVm 252+ @4 PET/CT #4}

[1] K. Kubota, "From tumor biology to clinical Pet:
a review of positron emission tomography
(PET) in oncology,” J. of Ann. Nucl. Med.,
Vol.15, No.6, pp.471-486, 2001.

[2] M. S. Woo, C. I Baek, J. E. Yoo, and J. W.
Song, "Clinical Correlation between the

Autoimmune Thyroid Disease for the Thyroid
Autoimmune Antibodies and the Maximum
Standardized Uptake Value: Base on the
Hashimoto’s Thy roiditis and the Graves’
Disease,” J. of Korean Soc. Radiol.,, Vol.8, No.5,
pp.240-248, 2014.

[3] O. Warburg, F. Wind, and E. Negelein, "The
metabolism of tumors in the body,” J. of Gen.
Physiol.,, Vol.8, No.6, pp.519-530, 1997.

[4] M. S. Woo, C. L Baek, J. E. Yoo, J. W Song, L
C. Im, J. C. Son, S. D. Cho, and J. S. Lee,
"Clinical Correlation between the Autoimmune
Thyroid Disease for the Thyroid Autoimmune
Antibodies and the Maximum Standardized
Uptake Value: Base on the Hashimoto's
Thyroiditis and the Graves' Disease,” J. of
Korean Soc. Radiol, Vol.8, No.5, pp.240-248,
2014.

[5] S. Zincirkeser, E. Sahin, M. Halac, and S. Sager,
"Standardized uptake values of normal organs
on 18F-fluorodeoxyglucose positron emission
tomography and computed tomography imagin
g,” J. of Int. Med. Res., Vol.35, No.2, pp.231-236,
2007.

[6] K. A. Biising, S. O. Schonberg, J. Brade, and K.
Wasser, "Impact of blood glucose, diabetes,
insulin, and obesity on standardized uptake
values in tumors and healthy organs on
18F-FDG PET/CT,” J. of Nucl. Med. Biol,
Vol.40, No.2, pp.206-213, 2013.

[7] R. Kubota, S. Yamada, K. Kubota, K. Ishiwata,
N. Tamahashi, and T. ido, "Intratumoral
distribution of fluorine-18- fluorodeoxyglucose
in vivo: high accumulation in macrophages and
granulation  tissues  studied by  micro
autoradiography,” J. of Nucl. Med, Vol.33, No.11,
pp.1972-1980, 1992.

[8] S. Yamada, K. Kubota, R. Kubota, T. 1do, and N.



574 3BHREEHEIXSI5|=2X| '17 Vol. 17 No. 10

Tamahashi, "High accumulation of fluorine—
18-fluorodeoxy—gluco se in turpentine-induced
inflammatory tissue,” J. of Nucl. Med., Vol.36,
No.7, pp.1301-1306, 1995.

91 G. H. Ryu, Utlity of I8F-FDG PET/CT and
delayed scan for differentiation of pancreatitis
from pancreatic cancer, Soon-chun-hyang
University, Master’s thesis, 2010.

[10] L. W. Matthiessen, H. H. Johannesen, K.
Skougaard, ]. Gehl, and H. W. Hendel, "Dual
time point imaging fluorine-18 flourodeoxy
glucose positron emission tomography for
evaluation of large loco-regional recurrences of
breast cancer treated with electrochemo
therapy,” J. of Radiol. Oncol, Vol47, No4,
pp.358-365, 2013.

[11] S. Houshmand, A. Salavati, E. A. Segtnan, P.
Grupe, and P. F. Heilund-Carlsen, "Dual- time
point Imaging and Delayed-time-point Fluoro
deoxyglucose PET/Computed Tomo graphy
Imaging in Various Clinical Settings,” J. of PET.
Clin,, Vol.11, No.1, pp.65-84, 2016.

[121 H G. Lee, M. S. Han, Y. K. Kim, S. Y. Seo, M.
C. Jeon, T. H. Kim, and S. ]. Hong, "Evaluate
Utility of Thyroid Cancer Discrimination by
18F-FDG PET/CT Delay Scan Images,” J. of.
Kor, Academia-Industrial cooperation Society,
Vol.14, No.6, pp.2958-2965, 2013.

[13] °18%, 447149, “Box-Cox Wghel] 2J3t [-D-F
=4 HFs)” dmeAd =, A6,
A23., pp.65-84, 2003.

[14] &%, Box-Cox ¥eld dFEFo] o] x|l
HY 7IEE9] #e 97, U, AAEH
=1, 2003,

[15] Y, Yu, P. Zhang, W. Lin, W. Cui, and J. N. Fry,
“Gaussianizing the non-Gaussian lensing conver
gence field: The performance of the Gaussiani
zation,” Physical Review D, Vol.84 No.2, 2011.

[16] G. Chen and R. Lockhart, “Box-Cox
transformed linear models: A parameter based
asymptotic approach,” The Canadian J. of
statistics, Vol.25, No.4, 1997.

[17] D. Delbeke, D. M. Rose, W. C. Chapman, C. W.
Pinson, and J. K. Wright, "Optimal interpretation
of FDG PET in the diagnosis, staging and
management of pancreatic carcinoma,” J. of
Nucl Med,, Vol.40, No.4, pp.1784-1791, 1999.

[18] P. Berberat, H. Friess, M. Kashiwagi, and IL G.
Beger, “Diagnosis and staging of pancrea tic
cancer by positron emissiotomo graphy,” World
J. of Surg, Vol.23, pp.882-887, 1999.

[19] Y. Demura, T. Tsuchida, T. Ishizaki, S.
Mizuno, Y. Totani, S. Ameshima, I. Miyam ori,
M. Sasaki, and Y. Yonekura, "18F - FDG
accumulation with PET for differentiation
between benign and malignant lesions in the
thorax,” J. of Nucl Med, Vol44, No.2,
pp.540-548, 2003.

[20] K. Kubota, M. Itoh, K. Ozaki, S. Ono, M.
Tashiro, K. Yamaguchi, T. Akaizawa, K
Yamada, and H. Fukuda, “Advantage of delayed
whole-body FDG-PET imaging for tumour
detection,” J. of Eur Nucl Med, Vol.28 No.6,
pp.696-703, 2001.

[21] J. Thie, "Understanding the Standardized
Uptake Value, Its Methods, and Implication of
usage,” J of Nucl Med, No.4, pp.1431-1434, 2004.

[22] A717, AEY WA =42 SRl wWE R
FAAATY Wl &g A7) A=
83| =iA, Al129, A8Z, pp.3572-3578, 2011.



A(Eun Sung Jang)

X Xp A 4

o
ol

&
ol
=

o+
o

A

2

N
vl
0
S
N
.

(el sty

=
=

<
O
g

o]

n
)
o
H
o

ol

13
<1

o

=

~

3
<1

: 2l

ECERRY
= 2017 84 :

o
o0
vl
&
—
=
S
.

A

Tor

ol

s

B
ST

_Z#
o
K
i
o)

=

@l

W

g
&
=
Q
3
ol
3
i~

o
il

F34o71%9
FHE S AD

gk

ol
[aN
e
z

.

=
]

A, FeAL, B ARFY,

F A $(Guoxu Liu)

o~ o
~ X W
o T T
Ty
Mo
EE/\;o_v
S S
_N/o&a&
Lo A
o
J__OﬁJ)
BEP
moH T
= ow g X
S5z




