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ABSTRACT

Purpose: 8F-FET, a radiopharmaceutical based on a Tyrosine amino acid derivative using the Sodium-Potassium Pump-independent
Transporter (System L) for non-invasive evaluation of primary, recurrent, and metastatic brain tumors, exhibits distinct characteristics.
Unlike the widely absorbed F-FDG in both tumor and normal brain tissues, ¥F-FET demonstrates specific uptake only in tumor
tissue while almost negligible uptake in normal brain tissue. This study aims to compare and evaluate the usefulness of ¥F-FDG and
8F-FET Brain PET/CT quantitative analysis in brain tumor diagnosis. Materials and Methods: In 46 patients diagnosed with brain
gliomas (High Grade: 34, Low Grade: 12), Brain PET/CT scans were performed at 40 minutes after *F-FDG injection and at 20 minutes
(early) and 80 minutes (delay) after 18F-FET injection. SUVmax and SUVpeak Of tumor areas corresponding to MRI images were measured
in each scan, and the SUVmaxcto-SUVeak ratio, an indicator of tumor prognosis, was calculated. Differences in SUVimax, SUVpeak, and
SUVmaxt0-SUVpeak ratio between 8F-FDG and ®F-FET early/delay scans were statistically verified using SPSS (ver.28) package program.
Results: SUViax values were 3.7211.36 for 8F-FDG, 4.59£1.55 for **F-FET early, and 4.12+1.36 for 8F-FET delay scans. The highest
SUVmax Was observed in ¥F-FET early scans, particularly in HG tumors (4.8511.44), showing a slightly more significant difference
(P<0.0001). SUVpeak values were 3.33%1.13 for 8F-FDG, 3.04+1.11 for **F-FET early, and 2.800.96 for *F-FET delay scans. The highest
SUVpeak Was in 8F-FDG scans, while the lowest was in 8F-FET delay scans, with a more significant difference in HG tumors (P<0.001).
SUVimaxto-SUVpeak ratio values were 1.111+0.09 for **F-FDG, 1.54%0.22 for 8F-FET early, and 1.48£0.17 for *8F-FET delay scans. This
ratio was higher in 8F-FET scans for both HG and LG tumors (P<0.0001), but there was no statistically significant difference between
BE-FET early and delay scans. Conclusion: This study confirms the usefulness of early and delay scans in *F-FET Brain PET/CT
examinations, particularly demonstrating the changes in objective quantitative metrics such as SUVimax, SUVpeak, and introducing the
SUVimaxto-SUVpeak ratio as a new evaluation metric based on the degree of tumor malignancy. This is expected to further contributions
to the quantitative analysis of Brain PET/CT images.
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ME
A = FF2 AR12] 72 47 100,000 T 2F 14.8% A o] v &S HRITH]].
WHO (World Health Organization)©l| 2|3t = FF 27 7|52 4TA = Wrol x|, 154 9 o8t A = 2
2 Z|Y A 0] 2] %2 A5 F(Low Grade) ¥ O 2 B FET} 0] S 30HA 9 4THA| = 2| 55HA] Far 2] &
1153 (High Grade) ¥ 0 2 B FHUH2]. whebr] est & Foko] Xtk 9l oA Foj= P&l x| &
Nehe b JdH o2 uf¢ F o3tk ojn|E Zh=th WAMY B YAE ]85 Brain PET/C g}
7Fshetl =32 Fr}. ol o] §-5]= PET B/d-8& AV FA Aol = of 2] 71|17} QLo H[3] 1 F tEA O &2 o R E] A
of| Ab&E] o] | Zof Ncke] EE 0 2 Z A3 'C-Methionine 2022 22 ¥H7]12 714 2 9lo] A Cyclotron©] $l& 7]
|4 /ol H-8517] ol A o] 710l 2| 27HA = Al sFol| A H AV A A7 = 2L Qleh4). 15 7P of
Q1 oJokE 0 &2 I A& o] oFE-QFH X (Korea Food & Drug Administration, KFDA)O| §]7+&- €53 *F-FDOPA (6-(18)F-fluoro-L-
dopa)7F O, HRY| YE7]3hol| A AR A4 EE= UREA © B HH YA E B o ol R ARG Fofl Ut thF-Ro] o]ekEE2
A &2 pH7t 573 FEollA] 2] F &g o] thi-& o] Fo] 2| A|jt, of| ]2 © & SF-FDOPA= pH 2~32] ZFAH3 0 & §H/go] 213)5]o] o]
S A Eapol|A| Fof A Mgt 55 D AW AFS FE T 710l 2F 3/ oyt Bs FAF A RIEA] 33 3y & 55
pH o] "t £ExJo] 9t} ¥ ] S0 A4 7] BollA] AL FQ1 SF-FET (O-(2-[18F]fluoroethyl)-I-tyrosine) 2] 74-9-+= YAt A]
33 I olut 4§ Hol|A] B SF-FDOPA BT 9425111 AJAbo] AJehf& 0 2 olsto] |0l w2 Hi, Al S utatol| A=
Al Z 0] ok QFH %] (Korea Food & Drug Administration, KFDA) 517} 2FA|7} obd 6k 24| A A|A| 2 B&E]o] 917]o)|, ZAH o g ¢
A olokE e =o] o 7 whuf) 3 o7t E7Hs 5o Cyclotront §4 217} Gl 2] B7]3ol| A ARS8/ of2lo] = Al B
o|TH5-8]. @A “F-FET A= 2018'A 4lo] £7]&H 7191 93] Aol & Fafsto] P FaAdS QRIS 2019 94 &
HaFo)7t A5 H Aol W2 QoA Eof ol ARE7Fe oAl EUTH9). o]oll 2 At H S Xt )lo] $o 2
2 2ol AT 9l JAF ARgo] 7|thE]= BF-FET 2] 2F& 2] 94 £/d-& F-FDG (18[F]Fluorodeoxyglucose) Brain PET/CT G2t
S H|25}0] E-FET Brain PET/CTS] 3-89 7FstaAk $HeH10-13].
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BE.FDGE} *F-FETZ ©]8-5}1%] Brain PET/CT ZAAMS 2% X85k, A WEHG:34Y, LG:127) 2.2 S2H 4675 9] 3212
AT tgo 2 ZASI3AH:. "F-FDG Brain PET/CT YA 2| 2fE FAF 402 43 % 1523 ¥E 978 &S, "F-FET Brain PET/
CT+= "HAMI S oFE FAF 2012 7)) 9 802(AI ) B2 #2027 HE F/dS IS5t AR %H]= Discovery 690 (General
Electric Healthcare, USA), Discovery 690 Elite (General Electric Healthcare, USA), Discovery 710 (General Electric Healthcare, USA) PET/
CT scanners AFE5 2, CT 2 PET A4Sl &5 4 A 1A 2742 o2 Table 1, Table 2 2+ 24T}

Table 1. Scan and reconstruction parameters for ¥F-FDG and **F-FET CT image.

CT Scan Parameters Reconstruction Parameters
Protocol KV mA Rotation Time Detector Collimation Pitch Speed Slice Thickness il (i)
P (sec/rot) (mm) (mm/rot) (mm)
D690 40 0.984:1
Brai 120 25 0.5 D710 3937 3.75 3.27
ram ' D690 0 0.938:1 ' ‘
Elite 18.75
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Table 2. Scan and reconstruction parameters for F-FDG PET image.

Reconstruction Parameters

Protocol PET Scan Parameters - -
3D Iterative Reconstruction
Scan Duration ~ FOV (mm) Recop Method FWHM Matrix Size Voxel Size (mm) Zoom
(Iteration/subset) (mm)
Fba 15 mi VPHD'
min * * k
(Smin*3F) 250 (204) 2.0 256*256 0.98%0.98*3.27 1.0

*VPHD: VUE Point HD(Fully 3D Iterative Reconstruction, Non-TOF without PSF modeling)

Table 3. Scan and reconstruction parameters for ¥F-FET PET image.

Reconstruction Parameters

Protocol PET Scan Parameters - -
3D Iterative Reconstruction

Scan Duration ~ FOV (mm) Recop Method FWHM Matrix Size Voxel Size (mm) Zoom
FET (Iteration/subset) (mm)
20 min VPFX-S* x £ 00
(Smin*4F) 250 (424) 2.0 256*256 0.98%0.98%3.27 1.0

VPFX-S: VUE Point FX(Fully 3D Time-of-Flight Iterative Reconstruction, TOF-OSEM with PSF modeling)

1. ®F-FDG Brain PET/CT2} *F-FET Brain PET/CT GAte| Mzt 24

ANEH o2 TP P A=t oS5 HFH 22 H7Iohs F2 A HQ SUVia@ SUViea, ERF HFF AT B X 5 Al =lof) =
28 F+= AEA SUViw= SUVpeak & UF SUVina-to-SUVpea ratio, BFA|2FO & Z0F o 1} A} Z A 7ko] AFthZ Q] 2}o] & 7}
Sh= o] AF2-E]+= T/N(Tumor to Normal tissue) ratio 5 Z2F2}+2] /g0l A 75ttt 3 7F= MRI 93 L 2| 5h= S F-2lol 34
FHZ A5 SUVinis, SUVpeas 573 L, SUVinas-to-SUVpeak ratio S TH-2] (Eq. 1) 53l AHEsHIch

. SUV ax
SUV pax — to — SUV ek ratio = m (Eq. 1)
T3 HEio] gl A4 Ak 2ol M2 SUViE 4 T T/NratioS T (Eq. 2)5 S8l AHE313I
Tumor SUV ayx
T /N ratio=
/N ratio Normal tissue SUV ay (Eq.2)
O] % SPSS (Statistical Package for the Social Sciences) version 282 AF25H0] BF-FDGR} *F-FET 9737t Atol= SHRE AW

2, UF-FET APolA] 27] 9 2|91 AIRE) Aol DS IHE TAH O 2 242 0|42 5% 220l H A5S MAlsleich

]

1] A3} SUViac= F-FDG 3.7211.36, "F-FET 7] 4.5911.55, A1 412+ 13622 "F-FET 7] YdollX 7F¢ =Fom, 15
SGollA 48511442 25 T 723t x}o] 7} U ATHP<0.0001)(Fig. 1).

SUVpe= "F-FDG 3.3311.13, "F-FET 7] 3.04£1.11, A F 2.80£0.96 2. & BF-FDGY Aol A =11 BF-FET A JAtol| A 74+
o, 155 Sl B Felgh 2ol 7} U ThP<0.001)(Fig. 2).

SUVinax-t0-SUVieak 1atior=""F-FDG 1.11£0.09, '*F-FET 27| 1.547£0.22, A/ 1.48+0.172.2 ®F-FDG G/ FE T} BE-FET G g4
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A58 TY L AT TF LF EX LK P<0.0001), *F-FET 27|12 2| G/ 7+e] xfololl A= 22} P=0.142, P=0.204 & FA A .
2 froskA] eokth(Fig. 3).

T/N ratio= "*F-FDG 0.9310.58, “F-FET 27| 3.69+1.42, | 342411502 F-FET 7] GAol| A 71 =ton, eg gl A
52 ZY0lA BF-FDG 2 BF-FET 27] 9 21 A 25§23t o] 7} AR THP<0.0001), A5-F ZYollA “F-FET 27|12} %]
A FA 7He] Zpolof| A= P=0.678= TAIH 2 & 7-2]51A] QL ThH(Fig. 4).
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Fig. 1. The SUVmax values were 3.72+1.36 for ¥F-FDG, 4.59+1.55 for ¥F-FET early, and 4.12+1.36 for ®F-FET delayed
images, ®F-FET early's value was higher than the others, particularly in high-grade tumors (4.85+1.44), showing more
significant difference (P<0.0001).

All Tumor HG Tumor LG Tumor
9 9 9
8 : 8 z 8
7 7 7
6 o 6 6

p=0.359
5 5 5
=023

4 4 4 L
3 3 3
2 2 2
1 : | 1
0 0 0 p=0.542

o [FET early [[]FET delay

Fig. 2. The SUVpeak values were 3.33%+1.13 for 8F-FDG, 3.04%1.11 for 8F-FET early, and 2.80£0.96 for ¥F-FET delayed
images. SUVPek was more higher in ®F-FDG images with a significant difference observed in high-grade tumors (P<0.001).
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All Tumor HG Tumor LG Tumor
25 25 25
p<0.0001 p<0.0001
2 2 2
p<0.0001 p<0.0001
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S
1 é 1 i p=0.142 1 i p=0.204
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0 0 0

.FDG .FET early .FET delay

Fig. 3. The SUVimato-SUVpeak ratio was 1.11£0.09 for F-FDG, 1.54£0.22 for *¥F-FET early, and 1.48+0.17 for 8F-FET
delayed images. Early and delay **F-FET images ratio were higher than 8F-FDG images in both high and low-grade
tumors compared to **F-FDG images (P<0.0001). However, there was no statistically significant difference between *F-FET
early (P=0.142) and delayed images (P=0.204).

All Tumor HG Tumor LG Tumor
8 8 p<0.0001 8
7 7 7
00001
6 6 = 6 p<
5 5 5 p<0.0001
(_l_\
4 4 4
3 3 . 3
2 2 2. °
lﬁ_l
1 1 p=0.040 1
— p=0.678
0 0 0

[ Jroe [FET early []FET delay

Fig. 4. The T/N ratio was 0.93%0.58 for ®F-FDG, 3.69+1.42 for **F-FET early, and 3.42+1.15 for *F-FET delayed images.
8F-FET early images ratio was higher than the other images, showing a significant difference in both high and low-grade
tumors compared to **F-FDG (P<0.0001). However, there was no statistically significant difference between **F-FET early
and delayed images in low-grade tumors (P=0.678).
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