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Enhancement of the Early/Precise Diagnosis Based on the
Measurement of SUVs in F-18 FDG PET/CT Whole-body Image

Jeong-Kyu Park*, Sung Kyu Kim", Ihn-Ho Cho,
Eun-Jung Kongf, Myeong-Hwan Park*, Bok-Yeon Cho®

*Department of Radiologic Technology, Daegu Health College, Daegu, Departments of
"Radiation Oncology, *Nuclear Medicine, Yeungnam University College of Medicine, Daegu,
§Department of Radiology, Soonchunhyang University of Hospital Gumi, Gumi, Korea

Through this research, we measure the data for several SUVs such as SUVLBM, SUVBW, and SUVBSA using
volume of interest in order to enhance the diagnostic level in whole—body image for healthy examinees via F-18
FDG PET/CT. Maximum value, mean value, standard deviation, and threshold value for each SUVs are shown.
The measurement of SUVs are carried out with 31 examinees who have taken whole-body examination with F—18
FDG PET/CT from July, 2012 to August, 2012. To secure the preciseness of measurement, we selected 26 healthy
examinees as a subject of measurement according to diagnostic view of a nuclear-medical doctor. We see from
the measurement of SUVs of PET/CT that the value of SUVBW is hightest and followed by SUVLBM and SUVBSA
in turn regardless of the use of contrast media. By comparing the SUVLBM-maximum data for the group used
contrast media with those for the group used no contrast media, there found a trend that the measured values
increase when the contrast media are used. Among them, liver, aorta, lumbar-5, and Cerebellum exhibit
significant difference (p<0.05). We conclude that our data for SUVs would be basic references in overall image
interpretation, and hope that the research using VOI would be active.
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F-18 FDGO A3l B4=2< olafist=ul SUVs9| tt
Aol glojok 30 B Axae AEIFH oY Ea
ARl IAE Il 2715 AAsle] SUV A4 o=
Al B ATE AP e gk
BA g AA ol whe} x| e} HA X7} Ao] & Hol=

ok A A E Hrtsle ASole A M %
gk 9ol ROIE AAQsle] Hrpghl? 2 @ A7t
52 EXA(body weight, BW), AlAl FH A (body surface
area, BSA), Al AW &FAl(lean body mass, LBM) 5+
olzte] 7|Fo g et 9low MY o)F at A9
LBM< o] &3] SUVE FA43sle Wel b Aelct
3 EaEm ek wak suv 34 Al 339 $u g Rt
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g SUVse] A7t F Qi)

2 AFolAE SUVsE A4F90llA4 SUVisw, SUVaw,
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1. ZAF CHA

2012 795 € 84714 A Al F-18 FDG PET/CT A4l 7
S AR F 1Y e E SUVsE 34 sl 2
AFE JAAE 943 (institutional review board: IRB)2] &
s dlem, FHY AGEE Folaa o3t A9
o] &£70 7 o|FolA 269 A3 FHAE How
sk o] 52 EAL 61, oAbt 209 o Yetk. vhol= 35
Aol A 75412 HFAHS 52549k A4S 145 cmoll A
177 em& 7 AA-E 160.0 cm, HF-E 40 kgoll A 76 kg7t
A BT AT 578 kg, 2FAE FoAA Ee Ak

W
10%, Fofg AL 1690l

2. 4

1) PET/CT G4 8S: AAA5S A4 3 #4864
e FAY, F 2 3

18
180 mg/dl o]&td wl] FA}sl3icl. F-18 FD
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Al FAI 60~90% F PET/CT (Discovery VCT, GE
Milwaukee, USA)E ©]&3}o] 45 2533t el A
ZHNE A 45 27 A2 AL CT (F7: 3.75 mm, 140
kVp, 120 mA) G8< WA d& ¥, CT 2713 22 W19
9] WrEdA-S 3D-modeE )0l 3l bed & 3E4 7~9 bed
5 Aoch PET 442 s T4 7Idgk =3}
(ordered subsets expectation maximization method, OSEM) &
pE|FHA g ATl em CT 4= o83t 74
HA sk

2) HIOIE| &S 1A: PET tlolEl #4EA =Hglow,
OSEMHIA o 2 AFA =9l 7H4] A E(attenuation maps)
£ PET/CT 22 342 £ZEgo] EFF5 o] &3t 7]
Fo] WAellA - e Aol 93t CT HIo|HERE ¥=
oAt g2stAl ek A F(registration)> SUVse| 7 23}
off AZket FAE WA G 9lonE B ol oA AL
3t 7+4]RA 9lA}(an attenuation correction factor)v ®H7
(background) 0. cm”, #(lung) 0.018 cm™”, Aw(fat) 0.086
em’”, @32 (soft tissue) 0.1 cm'o] ek o]# &k 7H4 A
< PET 945 ATAst=d ALt

3) YA EM: CT dlo]E], PETAC_CTE Y3 zHlo] Ao
2 459 tH(Syngovia-3D Fusion, Siemens Medical Solu-
tion, Erlangen, Germany). Syngoviaoll 553 ZE 42 7
s FrkEa, desy MEH(oca) 22 FEOE 2AY
% glvk. PETICTS A3 e FrAebl Askel 3D
Fusion MM OncologyE ©]-&3}o] FUE ol 34 (coronal
plane), A]/4™ (sagittal plane), %<+ (transverse plane)s 2
Z- Jehdioie) ek g6l vorg dlEEgA X
W g asigle dejs Eele] £§ ol 4
Assict.

ZHsegment 6, 3 cm’), H]Z(splenic hilum, 2 cm’), thE™
GRS, 1.5 em’), =5 =M 1, 2, 3 body center, 1 cm?),
sawl 5 (AF dollA FF GdE W, 1 em), £H(BF
ok, 2 em’)E AAsto] aglon] F o] Aoz I A4t
W, koA Falo] iy X E AXAZKFg. 1).

SUVsE LBM, BW, BSAE o]&3slo] AA=2] el VoI
Z 27} H )X (maximum), ¥ 7 X](mean), 33 2} (standard
deviation, SD), 9 X|(threshold)ZA4] FH7}&s}A}. SUVsol|A]
AW ze] Qdekor HE ALsl, zGA] AL wlEel
A APAE st 9lol,'? B dFoAs &Y
2 T3 =As19.om, PET/CTNA 2419 ALE 3
23l Fokol| i3t PET 2% 7] (PET Response Criteria
in Solid Tumors: PERCIST)oll A= 3] 31%](peak) & ALstr}



Jeong-Kyu Park, et al :

VoI PT -

Max 068 SUV-bsa

Mean: 0.54 SUV-bsa

Min: 0.41 SUV-bsa

$0D. 0.08 SUV-bsa

volume 250 tm3

Thresh: 0.28 SUV-bsa /40 %
Peak 777 /Size: 1 ¢m3

L4gvOI1 PT

Max: 1.85 SUV-Ibm

Mean: 1.53 SUV-lbm

Min: 1.26 SUV-lbm

SD: 0.14 SUV-Ibm
—{Volumeit.00.cm3

Thresh: 0.74 SUV-Ibm /40 %

Peak 777 /Size: 1 ¢cm3

Fig. 1. Measurements of SUVs in the PET/CT.

Aol 2457 ehgkeh
258k a4 b 29l et 292 AHsh SUVs

ts EAT Yo, HF 40% isocontour VOIO|

4) EH BM: RE R8¢ B4 BAL 5L SPSS £

Z EJo](SPSS Inc, version 20.0)%

PET/CTll 4] SUVigym, SUVpw, SUVpsa2] #HTX], %], £
FAA, A% R S3ek

PET/CTol| A ZFAE A&3lA & 73 ZFAE A
£33 7o Hla2E WTEE ttestE: AAsIYE BE EA
BAoll A pgke 005 mErel HSon EAH o2 Go)g

Aoz Attt

Enhancement of the Early/Precise Diagnosis Based on the Measurement of SUVs

L36VON PT

Max 217 SUN-bw
Mean 1.56 SUV-bw
Min. 1.20 SUV-bw
$0.0.21 SUv-bw
Volume 1.50¢m3

Thrash: 087 SUV-bw/ 40 %

jcak 277 1Sae: 1 em3

LUSWOR PT

Max 2 08 SUV-bw

Nean 1 79 8Ubw
S35Uvw

80013 50w

Volume 200 cm3

Thresh 083 SUvbw /40 %

Peak 777 1820 | cm3
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1. ZEH

o~

%Y PET/CTE st A% #
2 s EAs eI Awe

FAE AEsA ek
Z} 9] SUVs SR X & 77
7} 29, o327t 8w o] M-—‘:’:] SUVism, SUVew, SUVpsa®
Frato] Table® AAJEFAE =G AE AEstA k=
PET/CT2] SUVs ZAollA SUVew7} A X7} 7H4 =9k

], SUVisy, SUVpsaT 2 & LEFSTH(Table 1).
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Table 3. Paired samples test of SUVism—maximum.

Paired differences

95% confidence interval of the difference

Mean SD Std. t df Sl.g'
error mean Lower Upper (2-tailed)
Pairl ~ CM-Liver —0.36000  0.60105 0.11787 —0.60277 —0.11723 —3.054 25 0.005
Pair2  CM-Spleen 0.03231  0.58245 0.11423 —0.20295 0.26757 0.283 25 0.780
Pair3 CM-Aorta 022423 0.51760 0.10151 0.01517 0.43330 2.209 25 0.037
Pair4 CM-L1 —0.18000 0.73771 0.14468 —0.47797 0.11797 —1.244 25 0225
Pair5 CM-L2 —0.29500 1.10355 0.21642 —0.74073 0.15073 —1.363 25 0.185
Pair6 CM-L3 —0.07500  0.66106 0.12964 —0.34201 0.19201 —0.579 25 0.568
Pair7 CM-L5 0.93269  0.53849 0.10561 0.71519 1.15019 8.832 25 0.000
Pair8 CM-Cerebellum —4.1157  1.1612 022773 —4.5847 —3.64675 —18.073 25 0.000

CM: contrast media.

SUVs 478 27 Wl FAsoich AL dArt 49,
o A7} 127 0] 2™, SUVigy, SUVew, SUVesa® E-5-3l0]
E2 A 294 AL3s wl PET/CTS] SUVs
ZAeA SUVew7t SAX7F 7H E%ew, SUVLBM,
SUVBSA 22 velyie}

23 A g 5ol wE PET/CTS 4% Xpo] S vl
3 B A AxH oz zgAE ALY wivt SUVS F
A7} F7VskSieh(Table 2).

3. XM A2 ®50| ME PET/CTS SUVs2| Hlx

ZzAAE ALsA ¢k T3 29AE AL3E 79 SuV
Zkol & wlsl7] $lslo] SUVipw-maximume o] &3slo] o
< FE ttestS AAsF )

z2QAE AL Z Qlslo] ZF, v, 935, 1
24=¥]¢] SUVipy-maximum F8X| & FE3HA Xel7} Q&
Ao & ebyth(p<0.05).

& %

ZE

B o[ A= PET/CTolA A4HE9]oll VOIE o] $3}o]
SUVs dlo|el & A|Askdch. PET/CTE B 7350l A 414
=9 Ay, wie] o4, o, FZAll|A 4 A Hed
A 718tk

B oodFel daste] 2394 ROIE ©]&3F AAE9<]
od4S H7EgE S zincirkeser®] SUVBW-FHthX| 2] 3173}
ob mlastel” dabe &4 105, 7+ 50, H1A 41, B
w31, 2|3 Felm-10] 528 UElgon, oae 4y
10.1, 7 3.8, v]A 32, = 2.9, ¥]em-10] 458 }EF)

ol B Aol A £ 65, 7F 24, vl 1.8, tiE
w12, 2|3 sglw-10] 252 JEhkoH, odxtE 4]
74, 7F 2.6, H]A 2.0, e 19, 222 Fam-10] 248
vl o] 3x€4 VOIE o] &3 E dFAT} A
SUVew7} YAl Udelds & 4 giglom, o B2 H9jaA
Y w2 SUVsE Z48% FaAlo] Al7|=rt

B o] Fol| A= PET/CTol 2 A A&5-5ol u}2 SuVs
o] H]ZE SUVien-Z A & o] &3lo] nlaslict o= A
Al AT FollA SUVisws ©]83 FA & At 9o,
4o F2717F GABIA ot EFAFAAGTY HTdke T
shdd dlole] 9] 25 Alupr}l EobAslnE SUVs FH X & o]
g3k s1geh” o9} Ialslo] SUVipy, SUVaw, SUV psa
o] 7zt HXE E3Fslo] FAslo] TableZ AASIATH
(Table 3).
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F-18 FDG PET/CT MM A AM|A SUVs SHO| 7|drst =7|/8Y ZICh o4

) PEAY ST SARMTL, duthstm of nic

2 7o B2 AUt AFXES YACZ F-18 FDG PET/CT Ml GAtollM Zlch =g &atetuA} AR E
0|25t HAE 2 e SUVs, & SUView, SUVsw, SUVBSA | Olo|E{ & ol stdct Z2te| & o X (maximum), & Xl (mean),
FE =M AHstandard deviation), & %|(threshold) & M Al StIAF Stof. 20124 7€ 5 & 8E7kX| M4l F-18 FDG PET/CT ZAl
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