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FAAIETHEEY-F-18 25 2 8] =(18F-sodium fluoride (18F-NaF) PET) += Mg 59F0] ¥ o]
7} A s = RS o2 91“61 Z0Fo] W Ho]9] I}, At ¢ Ry EHE 93t 7]&o|tt 2010¢
Aoz} Aol = 71&8 71 93](2010.10.22.)004 P4 9 G3k4do] Y= A= r|e= H7h=o], 20124

Hl g2 SAEYLEALEA R A A2012-17F, 2012.2.6.), ©IF 20144¥ ABF(ZRANEE
80%)% SAIEIUTH2014.8.1.). EARAF Fofst 240 A Fobg SHR AEH I=HES
S Wi BUEPoR U FAE AEFe] 2§ o|F 8\do] At 7]Eolt.

A A10}E 53 A7 o 2 AgElo] 20234 A2 =71 AE I9IE23.2. 100
AB7PAZA D 294908 Tkl el Ao F AH7HE Satsct.

1.1 @7ty 2=7l= 712

1.1.1 YHRLETHEHA-F-18 BRQ2IE

ﬂl

52 %Y(Positron Emission Tomography, PET)> i 2710 417 Folo] =2 o] &5
gl F7EE QIR ARGl FE o| %L Qltk. PET2 AA|9] 715 B7Isk=tl 71
oF Holo]| A e =7} uf Q- =x|ut, GGALO] SAE 7} AF A 0 & W Sfieka] Qx| Q) Z=d
AE B71517] of# ©lo] Qlof siFeH A JEE 257 ot o|=g S
5}o] PETJ—} AR EHHEEY(Computed Tomography, CT)E 2%3st 838 PET/CT7}F
AR oA AREE DL QIEHe]E A, 2011).
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of ST 4= Utk 11 5 18F-EF 27| & PETE AL o]-83t FARH A, 2011).
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1.1.2 F-18 E2Q2|C9 EA 2 7|H

18F-SF27|=9] ] ZZo] F|&= HE5H B2 1937dHE &% o, 1962E9] ¥ J4 Xk
EARA S Qo] Ho] 19724 ul= 4 &E2]eF=(Food and Drug Administration, FDA)Z5-E
PET& HIAMY QJokE 0 7 5018 9RITHLi, 2012). PET GAl7|&o] e wR] &3k Al7]ofl+= 18F-&F
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L= o83t # G4 PETO| H o= & S-85]A] & 512U PET# PET/CT 71| EAsHA
= A 2w 231 (bone affinity) 2 #F2 A #-&{(clearance), ¥ Thila Agto] A1 PF-EFQ
2 E PET AAP} ¥ Hol& Adsh=t] B §-83F &2 oA = UKShen, 2015; Gran, 2008 )
Bl TRt AAE2] 0 2 Tkt U] 2 AT RO AR A] O 2 o] FoiA Qlom, A4} Bl= A
rdy IS AX PN ¥ 24E ThEo] ek QA S5 Aol S3F2 ol2Iet w9
B/d2Hgo] 44t w2 Ao H|Sto] F7HE]|o] RlojAl, o] & ol-&ste] PET @4 &ol 7Fesith. thEal
8] G- PET AMY QJeRER] 18F-EF 28| E= o vl A, AJobd, 48lR13] 4 (hydroxyapatite)
o sstd o g ol= YR o] &HT}. ¥ 448 PETS HBZHQ 7npzh| kg A QJekEel
99mTc-Methylene Diphosphonate (MDP) 5-& ©|-83F ZA7H0| v|of] ST 7} =2 7o) lrko]
g4 5, 2011)

TFE] T2 WAMY 914 BEAY PRS- e B AW o ® sk, 3:9] SA] ol wR
o E Sl AL AV o HiEE T AR 20 EF =0 FF Tl Aok FAE A

ojt}, Z2F 0 &9 tigt A% HALE(renal clearance)S 8 FK (urine flow rate)ol] =t 2214
Q5] W A9 AMLA| o] BE{glomerular filtration rate, GFR)2] 60~90%°f|4 Q5F7F0] 22 7
GFR2] 5%71A] ThFSIEHLi et al., 2012).

FQ T o] 250 o] 95l 7oA Al 51k s3] Ho| Aot = AdR
ol FeITt. oM W EHOE EF 2LV} olEdhe F2 HAYES 3ot 3P (chemical equili-
brium)ol] 718kek 55 24kl ofsf) wiZf=]w, ¥ = Rl = w9 w2 A XPEct. I S50t
] FHO| ol SR 02| 4RI 0 2 S/ H ] A 0 & H ol 53t F, $417] o (OH)Z
wEE o] EF 3] QITAE FAI HFH 02 W A 2o AErH I 1.1)(Li et al., 2012).
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Passive diffusion occurs in minutes
_/'\\_
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lon exchange with T
Bound water OH at Bone crystal ]
18
['®*F] NaF — [Plasma} nd  Bug ‘Iayer of bons\ T |suface toform |
fluoroapatite
._\ _-Y—._
Excreted in urine Skeletal accumulation of ['8F] NaF

J% 1.1 18F-NaF %& 7|™
ZX: Yuxin Li, Christiaan Schiepers, Ralph Lake, Simin Dadparvar, Gholam R. Bereniji. Clinical utility of
18F—fluoride PET/CT in benign and malignant bone diseases. Bone. 2012;50(1): 128-139.
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H 1.1 238 AQFH| 5i7tARN2023E 71F)
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is ] Ingenuity TF PET/MR
b ESEEES I
1. YTRNLESTASIHSEHIYX]: QUM |LHR0| XSt YHALE WARYHE S| 2L XIS EM
AREx ol HEFYE B 7|17
e 2. ZUEXMMMMER | SHHMSIHSEHIYX] AT |[SHHY S 0120l 2UXME HEEF}
=717
=59 AHXIEE - HASHEEZAHA M F SHEIA REX|

E557IHS 20123-40365(A13010.02(2))

uMI 550

(F)RUO|E|=0|0|H-AA 0{Z 2|0t

Positron Emission TomographyE X-ray Computed Tomography2t S&ieteZ M HHZ %

ool7| flst 71710ich. XME 0|85t QIXME HE HYotn X FZO FARE FD

(Radionuclide)2| YAt W& 22t ZEE PETAARLIS PETCEIEE 0|85t HE5t C

A|AHIO|O|0IX|E BHGI0] X THAL/AZ| 40| OTI0A 2 YO|L=A| HHE XIH |

O[T}, AARIS| BETHE PETAAR(PET AE7]), CTAARMNXM CIEE/XM S5/ DALMY

X|/Z2|HO|H), A0S, H27HH| U (Power Supply Cabinet), HESHA, 24 5l 0[0|X|%2
Y U FE ATEHAAPOR FHT0 QICt.

-8 CTAIARE SR} FIE &%ohz XM YMHRIE 08310 Xis YMAZI = S<2|H0|EE Sl
HEE J0|F XM QMo LEAI7] & HE7|(CT LEIR)E S510] HXIE 2UME Futst XM
£ HRHE 018510 2 2EQ| HTHE X-M E7(Fe dUYARE ARSI XTHeH HHY
2 0|83t Ol PET/CTAIARIOIA PETEHO tHEt YIXIEEES LIEHE Ol =28 FC.

PET AIAEI2 Bt 0 FAME FDG (Radionuclide)2| 212t ZE=S PETAIAE LHO| PET CIE
BIE 0|85 ZEot 7| 2FE CTAARC| 0|0|KIE 450 L& ThAL/AZ| 2410] O{C|ofA

T2 UOUEA HEHS HHE £ s Fds UEDH.

_O'ﬂ
Ir
Jal
(my

X AFAFUMEN =77 IEEE S

H 1.2 A95= YA QUF9| AFQUFUTN 5712023 7IE)

=59 F-18 AL|2EZ£Q2}0|E(18F-sodium fluoride, 18F-NaF)
HEH O0|X|CIAA AFEZLEI0|=F18FAt
AN OlIO|X|ITAA(Z)
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==9 F-18 ALCE2220|=(18F-sodium fluoride, 18F-NaF)
FTE=2 E2QZHIEE F-18%(Sodium Fluoride (18F) Solution)

sea7} OHe A0l YHRIEE TEEH(Positron emission tomography, PET)0| AL23ITY
HOEE ) pistE ZHA BN HOS B0I6| Y3t O] Y

rOII
Ofor

1.2 LS| H3 X HASKH

1.2.1 I 2iSx] oig

FAFEDTEYG-F-18 EF27| & HAR= 20109 A9Z} 41957 |&H 71919 2](2010.10.22.)001 A4

oM SF2 i Zo]of B7It o] Qlof /P 9 aabdo] Q= 7le=® 7HE ], 201299 HlEol=
SAEAF 01F- 2014139 B = Tt 0]F 2018 HE WAV S eA H AAPTHES] EFA
A7t ad B AR E A ERe 3 ey o] Hoin:. FIARSESSE Y PET AR S SAER
YR A S 7 olFARERS (E 1.3), (F 1.H% &t

O

B 13 2298 2% 301HI30 HIg B2 S 3820234 28T

EsWs  ac £
H25: 33 HBE S TIE 2 BUTHNR

CH-339 OFI-IXtE',% Z#9 PET(Positron Emission Tomography)
2t SIEH MEUHES TQUZ0 0| M27|F L HiHO|| 25t MEALSH 0f T2t ARSI}

= B Seielh ZRE [R0E0] NZ JIE U W] BE MRAROl
112 1= M IS ATE S oimf Afelof E7[sict

3. TROIZ019] HEIE U W] 23t NALE, T3300] 8718 SRS (2) F-18

2200]=, (3) F-18 FP-CIT, (4) C-11 BlRoUS rHE30] 1K & A S0 23t

7I%, EE20| M2 2YF0] N8

4. Holf 7|20l AZct= oSt MEQ| Ee= WAMY SML FFA E+H6IE &
KISt QAL 22 Ié%% =6l MEAAME A H[X|sl= @-C,’-Oﬂ LAY
9| 20% 2 AFYSIC (MEE 1| HH 2ol 12 7|xH) CiEt, 0] 42 MI3E 8|5ty
SriH 3 SUCAMNE @3 3 “Z5"0f thotod= 12{5tK] 0H—|§H1f.
HKO10* 7t 24
HK020% Lt 412
HK030* Lt &f
HKO40* 2t ™Al
HKO050* O 22
HKOB0*  Hi E24 Ex MM MAUEY = MFAL Q0| EFE/E F7tH EY
(2 FF18 8222
S oRY BUQ H FMO( Ut MH, ZLIEH
-Cha o of B i FMO[7} QME= B2
== wafo'x -‘-7|(Cyclotron)01W *c'it*% 18F-NaF 370~550MBgS MUMFAlSHL,
1-1.6A17F & PET & PET CT A7HHE 018310 Balge E= Mo JMe 9:*4_'_, A0
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A H3 S| o]
RENERY
H2010-105% | YH F-18 ERLE|E H YTNHEES - 4o=27|E o1
(2010.12.3)
- HIZ0 SMAEY 2012.7.1)
S B 5
M35 el Hg0 ==
HAZX|E TA| H3Y SR M Xg=
H2012-175 H3H SHOlStHMTICH U SUCHAIE
(2012.2.6.)
£-222 HZ222 F-18 £82:2|E i YNANHFEY
F-18 NaF Bone PET(Positron Emission Tomography)
T S YO TOIE I, TITe A0 LSt
-MHZ0 80% SM(AHY 2014.8.1))
=S Ic = g
H2& 89 50 =5
HSE FHTIH Y UAM K==
H3H cHOlotHATITH Y SUCHAIE
CH-335-1 F-18 E222|E H YTXHEEHA
F-18 NaF Bone PET
1. T2YZ0HIE2 10022 1000(2e] H{0M =RIREES 2
Mgot= o5 Y BFEES ZH S0 &4t 7|E HH10| M2 AFH X
2
HZASR|E | S
H2014-121% _ I
HoO1 730 2. Tl Q7| HO| ATGHs stojstTt Mo} eleuy WS I
HP2014-124% ol H=AAME HdHXole R0 2-HLY 20%=2 AHget
(2014.7.29.) CHAPETE M B Xt2jofl 12 7|&K) T, 0] 22 M3 Ho|stEAT
HC351 |H & 2= HAtE “F37 I “F570] CHot0l= ZJ12{5HK| Ot ST,
HC352
HC353 |7l EEA 3,345.37H
Lt FA 5,395.758
.t 22 1,996.43H
(F-18 2222t i YTXHSEY| F0{7|EF)
F-18 E22:2|E i YXAHSHAZ ALEIUY| i M0| 0FE &lct
7| 2l SHBAE AN S)E HAGIRCLE, T A7t SHAGHA| OFL|5H0]
&S X|2Hs A™S Yol FIHOZE Adot= A0 LUZHE 2IFE!
(Bt SABAA tH T0| GJE7t 2OIE A= QIHGHK| OtLES).
- 2 2REEY YA SEA0 O RRHUS 3 HYH HAA U 2019.1.1)
HASXETA| 25EF, 2 S e
I‘l2|2021881_228211§_ 3HQ|3|‘0:|)\|'X|E—|' =] |__|'—339—7|- %EX"%?B%?%‘EE&‘(Z)F‘] 8 %—?—QﬂE
(018.1224) | |37 ;_miycj oéh ~|C-339-2F | YTRLSHSEY-MA-(2)F-18 ER22|E
== CH-339-0f | YWALEHSEI-FE-(QF-18 ERL2E




HIERMS | 0339 HSEDIZE | HK01002/HK04002/ HK05002 =002 MEZN

22 A HASX|E 1A H2018-2815(2018.12.24.) HEAX} 2019-01-01
oy | SNARISTIEHY PET-F18 B202/C
HABED) | 5o o o o MeZoRE | 80%

18F-Sodium Fluoride (18F-NaF) Bone Positron Emission el

SHOIH(HZ) | Tomography, Positron Emission Tomography/Computed = ot
Tomography =
ol ¢ (A o Y9t MO|7t 2p=l= 42
2= (FH) A4 Yt MO0|9| HIt, 2T, BLIEE
anpy | SEMRPISII0IM A 18F-NaF 370-550MBgE FRASID, 1-1.5A2 0/, PET i
e PET-CT A7 E 012010 £He] 29 = O Fog P2 &, T Fy2 U2Vt H=dt

TAE | oing

4. 3 LY7|BO| A5t IS HRO| FE WA SAL HFK SSUGE AXF AP}
Qe WSS Mol HEAAKNS X4 HIXls 220 AREe| 20%2 AHFIL (M3
£ A T Xi2(0f 12 71T Cet, 0] ZP M3 AOBIQARIC U BUTANE 53 Y F5 of
5f0 T2foH| OfLIStCH

B1f. LS EAAIII STOIX

1.2.2 39| 2ol I WS =i

nko] YoM Eo} Qo] AR MAHSHEo| ] RIS PET A et T (E 1.6)3 2t

H1.6 29 23 U YASHHY

b ER U

78814 Positron emission tomography (PET) with concurrently acquired computed
tomography (CT) for attenuation correction and anatomical localization
o= CPT imaging; limited area (eg, chest, head/neck)
78815 skull base to mid-thigh
78816 whole body

ola rzH E101-2 Positron emission tomography
== HeHE E101-3 Combined positron emission tomography and computed tomography

CPT: current procedural terminology
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1.3.1 M™0|Md =2Z5Y(Metastatic Bone Tumor)

=3 Y (bone tumon)Z VA FFT Aol FYLC= vt Z(Bone) W2t thZ-0.=2 Ho)7Fgo]
dojip= FHolth. o EAEY oF 50~80%C1A & ZolE HolH ol ZFFl tiet A5 oA
TG AR T 7P B2 FE2 AR & dole B 79 552 FEtial 32 AeAA A
=4 5 H 2 ZAE I 5 AT F AT, 2020). T2 ool Bz Fold & et 1 F
T, T, AR, A, dast SAF, AN F2 AR, ) Holrh iAske
AR Aol 11 9 F=(EH), diEE, 8, 58, e 50 "4(“15‘”’“@) FZoll= oy

A} WE(carcinoma)yZ AHEUH SR A AEA LA = HHS Kol S25YY 71730l
=T} TP & o7t = SAolA TR iy S0l et Xicto] Shalsty| wfjizoll /A, ®ARASH
2 Ak A BAE 2| Hrks Ao e b8 Bkl Sisl AldE . oF ®Eo] Sli= Al
A ZR1E I S Al 1 glo] Mol FYLE 7Hsto] A mafiAl= QF H L, A At
SRR -2 AJeiollA Aol d EFY] A== 7d-Follis AAIZ 0|l AlRAR1 HA | E a5k H71e]
A A= BAH Q] FRlet AAIH K physical examination)o|th. Hold &350l M =He Tk
FHAAZ I AE FHSEAU HA Z5AF AKwhole body bone scan)E &-5f #7Z0]& &Q15H
5= Qhek 1Eu AR, TR 2525, Aol SAIF, IV 52 EFAE AAIA 1248 Eole
7397t o] EApe] S H e Eo]-/\]' ARl A3 B wsho] websfiof Sttt Rt A glo] AAR
AAE Reto] 755t A= 1ol SETE HAF ol B agt AH-folvt 2AFARE AlggsHoF gt

HEALAISHA O & - £A410] OFARS. F A & &3f|(osteolytic), & B4 (osteoblastic), <3 (mixed) Al
7Hx]olc}, AP AAC] Hol= i = 34 o2 Holm AN ZEAT} THAFAQS] Hol= & &2
2 Yeh Hok ek = &9 = B4 il 23kd A Hol= 49Ut Ut

1.3.1.2. &IXI5ig

i

S HEATO PGB EY s SR ER2 (B 1.7, (E 1.8)F L.

H 1.7 MR & & 2EAE| AGUME: I St S12H(C40)

=2 20184 20194 20204 20214 20224
ENENE)) 1,664 1,654 1,612 1,671 1,602
T2 M) 8,622,594 9,105,485 7,375,031 7,841,431 7,798,804

S A2 SIHO|ETHYAIAH
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H 18 7Bt & SMZE 229 & ¥ HEAHSY AGUME: L SRt SIH(C4T)

7= 20184 20194 20204 20214 20224
BA(Y) 3,420 3,407 3,295 3,392 3,510
ez U 17,836,137 18,642,233 18,368,581 20,345,097 19,859,784

H

7o) Zltoq o] whet ehate] X w2l e EeItk(Shen, 2015). o A28 W= EARECA
27H(Bone scan), A4l FIAPTEDSE Y (whole body PET)= @Rttt Al
I

B Ho] Atk 913t YA7IEl= I YA Y (plain x-ray radiography), A4tet G5EF
(Computed Tomography, CT), 7154 JAHAHMagnetic Resonance Imaging, MRI), =478
(Bone scan, BS), ©dgAHEEY(Single Photon Emission Computed Tomography-CT,
SPECT/CT), FAAEHEZEY(Positron Emission Tomography/CT, PET ®+= PET/CT) 5°]
wom, dQof wet 2AHARE A|FPETKShen, 2015).

The dold T34 A et o] AArIHES RIS AT E7 I 2ATH).

® Technetium 99m =&27H0 (Bone scan)
5o AN HARL B vl TS AARR T BARAAR of| B o] Ho|Z] k2 ufj, 3.0 FA)o]

Uehlr] Moz Holl 3915 Htohd 2= 9ct.

o] EH, 53] T Al71(Staging) &
7 o=l 583

glr/l
~|
&
Y
)
r |
S
i o
1)
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FHAAR Aol 234 AT = gl= 4%, 24 AARE Al9ect 24 A7) oA 7Y &3]
A&k W2 Hhe2 o] Q== B9l A A2 = of A2 37]9] R4S A= AAH
(Needle Biopsy)®r#o] Q1aL, FA gz o] ol A g 02 SESE =4S A7) JE Hfol= Hie
Arfste] Y HHE 24E A+ 7/ A(Incisional biopsy)©| Sltt.

1.3.3 =L 0|82

FAREHSE G} Rste] A7 ol SAE B E 47 = 201990 ARSER= THURHIA
B Ao] wet A= QI o 25 714:9] 2015EHE 201874 ARSS @2 Brio] = Hldo] 7
AAERS B9l ERI5HAL, 201995 E 202247k 2] o8- ER A7 FAAPE7IIS] Fofxieka Adg
of 7oA A3t A=E Sl IRIsIt). FAANERSEY-F-18 EF 2 FAK= 20154 o1&
T EEA 43, A1 54, B2 129 0= 20158 FSHEFH E24 13,0357H, 41 26,5887,
HE ) 3345k01qlt). BHH 2022 o] 8- SRS EE24 197, A1 107, BE-41, 2022 X EFHS
E24 942171, HA16,4687H, FE-1,1977F1 0 2 Sl W AL, Mzgolle 3 7hAsh= SAfolct
(#1.9).

-

E 1.9 ofd 9=7|s9 A8 = 018 i

-

7= 20154 20164 20174 20184 20198 20208 20214 20224
E =2A
NS ) 43 41 49 43 34 37 31 19
ZNR2K3)) 44 42 50 44 34 40 31 19

ez (T 13,036 13,446 16,132 15414 15809 19,278 15,137 9,421
!

2(F) 54 111 26 9 11 5 6 10
SMNEH(E) 55 119 29 12 12 5 6 11
XEFH(MY) 26588 62631 15608 6796 7470 2877 3503 6,468
22

() 12 6 9 5 9 14 7 4
SMEH(E) 13 6 9 5 9 16 7 4

HasH(HH) 2,334 1,083 1,684 1,046 2,623 4,688 2,080 1,197
EX: B8 [HOEPHLIAAE2015~2018H% RiR), HAESNEY [ SOFHRI IS0 19 MIE(2018~2022E Xi=)
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FIAPFELSEY-F-18 EF22|= AR 24718 T8 ol88F2 Tt AthE 1.10).

E 1.10 sig 92710 2|2 £ 0I8 $2(2015~2022)

7= 2015 2016 2017 2018 2019 2020 2021 2022
E24
EINE=E, 44 42 50 44 34 40 31 19
SE ABHE)
ASEEIHY 15 27 48 44 31 40 30 19
] 29 15 2 - 2 - 1 -
LYY - - - - 1 - - -
9 Z=H|(TH)
ANZEEY 4551 8654 15479 15414 14,445 19278 14,667 9,421
E5HY 8484 4,793 653 - 926 - 470 -
QAHH 437 - - -
Hl
EARY 55 119 29 12 12 5 6 11
SE ABHE)
Jda5EEd 54 111 29 9 11 5 6
g - - - - 1 - - 2
g 1 - - - - - - -

SE5YH 26,096 62,631 15,608 6,796 6,370 2,877 3,503 5,329

A - - - - 600 - - 1,138
e 491 - - - - - - -
_I?l_,_E_
SAEH 13 6 9 5 9 16 7 4
T AEH(E)
IRy 9 1 4 5 5 7 3 1
S 4 5 5 - 4 4 3
Z4 TZH|(MY)
HESeHE 1,635 182 782 1046 1482 2,09 911 308
e 699 901 902 - 1140 2592 1,168 889

SR 2HIZEH0 EPHUANE2015~2018EE A=), ZHEtelAME 12 S0t MES0E IR Mi5(2018~2022E A=)

g 97749 YW= E249] 9 35UHA~40THAT, A9 79 427HA~489H ), HLEo
AL 219k~ 25uAT 2 v wAARIe] H]E v W HE (I 1.11)9F Zth

10



HE1.11 HL o=7|&9 JA| S HIE

H(2023.1.1. 7|1&)

ST

RETERTC)

g2 . .
?_1% Il=Y HIAAE FJHOE mHA ojz soim H|11
oracisse JHESE  HKOI0020 M#80% 442302 407360 352510
1339 (PET)-F-18 BLEAL HKO40020 AE80% 528215 486490 420,990
SF2EE OLEE  HKOBO020 A80% 2,748.92 253180 219,000
oFRfuECETey JEESA  HKOI0010  M2180% 442302 407,360 362510
01339 (PET)-F-18 FDG _ch.T HKO40010 M#80% 528215 486,490 420,990
OLEE  HKOB0010 Af80% 274892 253,180 219,000
oy B2 BAEE0Cay) G490 201 62.4 5750 4,970
HEARMERS QIAPRICHR -FIRE 6864 (6320 (5740 (@=D)
ot EAT Bone ILEA HC191 = 87282 80390 69,560
scan) L2 HC190 = 86522 79690  68.960
HAIBICIE 2 gﬁg”' HAdS6 o 100422 92490 80,040
Ch4s  (CT) PR
et e HA466 = 144988  1BB0 1155600
A7 | 2HEA( MRI) HI141 334556 308,130 266,640
Cho467 - A 80
2467t S @) mA- SR (y141) =5 (143381) (1050 (130480  (@=2)
CHOI KA AFSIC = £HO
oo A HEBATUSTSES HC295 201 123199 113470 98190

(Bone SPECT)

PET, Positron Emission Tomography; FDG, Fluoro-Deoxy-Glucose; CT, Computed Tomography; MRI,
Magnetic Resonance Imaging; SPECT, Single Photon Emission Computed Tomography

1.4 Q| LTI=X|H

e Iets] 7Ho] =2tl(2015)9f41+= 18F-NaF PET/CTof| tisf # o] 22l &

A3k RSt op4 w o) 91312
F9 HSF2(H 1.12)9 At

10 O+

) 1Y

J:‘;
mlm

A AR o] El= A1 02 BAlst3ir}. 18F-NaF ET/CTQ

H 1.12 18F-E822|E PET/CT & F2 M85
Benian bone disease Orthopedic Malignant bone Pediatric bone
9 applications disease disease
- Metabolic bone disease
and assessment of the - Heterotopic ossification
therapy - Complex regional pain _ )
- Osteomyelitis syndrome . Bone Trauma, child
. 4 o — Primary bone abuse
- Spondyloarthropathies, - Painful prosthetic joints maligrancies ~ Back pain
?grlisnd/ or peripheral - tﬁﬁ;}:sand overuse - Metastatic bone disease — Osteochondrosis
- Osteoarthritis (hip, knee, - Occult (stress) fractures and evaluation of the and condylar
foot) - Insufficiency fractures treatment response hyperplasia
. 4 — Abnormal radiographicor = Osteoid osteoma
— Avascular osteonecrosis - Spondylolysis and S
o . . laboratory findings - Langerhans cell
- Paget’s disease spondylolisthesis histiocytosis
- Foot pain of unclear origin -~ — Enthesopathies

- Unexplained pain
syndrome

- Viability of Bone grafts

11
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AAF Al 18F-NaF+= WA A veinpuncture) F+= AW ZH|EE S| WO Z AL, FUAFS

3R19] 79 1.5-3.7MBq/kg= |t -2 370MBq °IHZ, 4010 -9-2.2MBq/kg®= U5t
EAE 18.5MBq, Z|d 185MBg= HA| Y= F<ollA U= ILEsfiok Stal AGsiaith K SAof|A|
WAs w32 F|AdfolHA 2det ee] A2 A= Ao] S85PH 18F-NaFe] FaA%2 0.024
mSv/MBg, 99mTc-MDP ZA 702 0.0057 mSv/MBge|tHBeheshti etl., 2015).

] 10]5}5] 7o) =2}91(2010)01 41 18F-NaF 7} #9] ¥ 4ke koh] AL 2o IRiEs
Hol|=PET #4 =4, 18F-NaF PET/CTe] E°0|=& &°|7] Ydl 4l slo]B2|= PET/CTE AR83t
chL RSk, 53] CTE 591 7152 e Jefabal B4 Siolst oy il o] Wl 1 73S

o AEsHA o 4= 9lon, A2Z2 A Hol(skeletal metastases), 5 52 U th= Y& o] w
EZ o}z g, v GAFAR] HIAPA A4 T AFAl A7 Z4Y(osteomyelitis), 2iHtrauma), &4

‘3-2 E3A #EA(inflammatory and degenerative arthritis) §°|tHSegal G et al., 2010).

NCCN3} NICE 7Jo]Eetolof At 95 ] ol Aetst/] S1ah e AASHATHGE 1.13).

T 1.13 U= PET/CT &3 7jo|=2tQl

ORA

= HHILE

NCCN guideline(Version 1.2023) NCCN Clinical Practice Guidelines in Oncology

(PET imaging for detection of bone metastatic disease)

e Plain films, CT, MRI, PET/CT, or PET/MRI with F-18 piflufolastat PSMA, Ga-68 PSMA-11,
= F-18 sodium fluoride, C-11 choline, or F-18 fluciclovine can be considered for equivocal

results on initial bone scan.

® Ga-68 PSMA-11 or F-18 piflufolastat PSMA PET/CT or PET/MRI (full body imaging) can be

considered as an alternative to bone scan.

r
o
rx

1]

NCCN guideline(Version 2.2023) NCCN Clinical Practice Guidelines in Oncology

{Non-Muscle Invasive Bladder Cancer (NMIBC))
Evaluation for Suspected Bone Metastasis
® Bone imaging not generally recommended as bone metastasis is unlikely.

{Muscle Invasive Bladder Cancer (MIBC))

o Evaluation for Suspected Bone Metastasis
e Symptomatic, or high-risk patients, or those with laboratory indicators of bone metastasis
may be imaged with MRI, FDG PET/CT (category2B), or bone scan. FDG PET/CT (category 2B)
may also be considered in cases when additional sites of extraosseous metastatic disease are
suspected or previously documented.
Evidence was insufficient to determine the effectiveness of electrical muscle stimulation,
interferential therapy, short-wave diathermy, traction, or superficial heat or cold.

0z
okl
]

NCCN guideline(Version 4.2023) NCCN Clinical Practice Guidelines in Oncology

The consensus of the NCCN Panel is that FDG PET/CT is optional and most helpful in situations
where standard imaging results are equivocal or suspicious. The NCCN Panel recommends
bone scan or sodium fluoride PET/CT (category 2B) to detect bone metastases. However, if the
FDG PET results clearly indicate bone metastasis, these scans can be omitted.

NICE Clinical guideline [CG81] Advanced breast cancer: diagnosis and treatment
1.1 Diagnosis and assessment

{Imaging assessment)
1.1.2 Assess the presence and extent of metastases in the bones of the axial skeleton using
bone windows on a CT scan or MRI or bone scintigraphy. [2009]

12
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1.1.3 Assess proximal limb bones for the risk of pathological fracture in patients with evidence
of bone metastases elsewhere, using bone scintigraphy and/or plain radiography. [2009]

1.1.4 Use MRI to assess bony metastases if other imaging is equivocal for metastatic disease
or if more information is needed (for example, if there are lytic metastases encroaching on the
spinal canal). [2009]

1.1.5 Positron emission tomography fused with computed tomography (PET-CT) should only
be used to make a new diagnosis of metastases for patients with breast cancer whose imaging
is suspicious but not diagnostic of metastatic disease. [2009]

NICE guideline [NG122] Lung cancer: diagnosis and management
1.3 Effectiveness of diagnostic and staging investigations -

(Futher Staging)
1.3.22 Confirm the presence of isolated distant metastases/synchronous tumours by biopsy
met or further imaging (for example, MRI or PET-CT) in people being considered for treatment with

curative intent. [2011]

1.3.27 Perform an X-ray as the first test for people with localised signs or symptoms of bone
metastasis. If the results are negative or inconclusive, offer bone scintigraphy or an MRI scan.
[2005]

1.3.28 Avoid bone scintigraphy when PET-CT has not shown bone metastases. [2011]

k)

ol

1.5 MAH £

’&VHWW Sl iﬂﬁlzﬂ A 7R 2] fisto] PubMed B 20llA T1E wRlS 7] FASIRC.

I'

Zhou 5(2019)& AAA L2 S5 A4S SReIA Y ¥ HolE Xsr] gk AAF 55
(prostate-specific membrane antigen (PSMA)-PET/CT, choline-PET/CT, Sodium Fluoride
(NaF) PET/CT, MRI, bone scintigraphy (BS))29] IgE/4d-E vlwstet. A} 7|9t E4ofA=
PSMA-PET/CT7F A4S ¥ o] Xgto] /el Ho|=r}t 7 =2 AAI AL NaF-PET/CTE}
MRI®] RI%E=+= choline-PET/CT2} BS] HI B =3t Ae. 1# 718k £40f| A= NaF-PET/CT2]
TAVRETE 7P E=QUTHE 1.14).

H 1.14 HEM XA Q| i HMO| SARITHAAL A0t

PSMA-PET/CT choline-PET/CT = NaF-PET/CT MRI BS

per—patient

ST 0.97 0.87 0.96 0.91 0.86

SYE0= 1.00 0.99 0.97 0.96 0.95

SEDOR - 504.16 673.67 242.63 114.44

AUC 1.00 0.99 0.99 0.98 0.95
per—lesion

ST 0.88 0.80 0.97 0.81 0.68

Z£X:Zhou J et al. Comparison of PSMA-PET/CT, choline-PET/CT, NaF-PET/CT, MRI, and bone scintigraphy in the
diagnosis of bone metastases in patients with prostate cancer: a systematic review and meta—analysis. Skeletal Radiol.
2019;48:1915-1924

DOR, diagnostic odds ratios;PSMA, Prostate—specific membrane antigen; PET, Positron Emission
Tomography: CT, Computed Tomography; NaF, Sodium Fluoride; MRI, Magnetic Resonance Imaging; BS,
bone scintigraphy

13
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Sheikhbahaei 5 (2019)2 HEFEA (1471 A+ 23S B3l AHA A2 ol A #Ho] A& I35t
18F-NaF PET/CT9] IS 891519 th. 18F-NaF-PET/CT+= =47, SPECT, DWI-MRI<}

HILA] 11913 g Ake] 9 9 Aol w] o] AghgEko] o S<shdct.

1.6 7|1E =728t

18F 2728t ¥ FHAHZE Y2 201090 4957 |&2 F7P 3 7&s AHEd 5 199

(lEHEA A 19, X7 G 18H) 2= 71| Qi) 87T, 18F 2528 E o PR EEY

o Ao ] g} AASIE g Bt WhAbA fa Aol Eou QAo HJalE o

o] ol B &, HAbAof| gt Qb 25 Feolo] AIBHETHH 5 AARR QIgk kA9 EAl=
18F-ZF 22| & # FANAZEY2 oM TFY B Hol9] Hrht zicho] QlojA ZA7M

WFAL LSS E G} v wA] B 9431 2 0 2 HIE|QIe}. wetbA] 18F-EF Q2| # oFHANd

SHY2 Y FUY | Holf Bt

oo} B AR TAIE EH(E

&

]

B o
M

:

it

(R
Iz
Y
Ty,
=2
>,
M
to
S
—_
o
N
o
n
fol
~
S
—_
©
—_
Do
S

> o

2. WsH

£ Aol ob4 FPe) ] Holr} ol uh Bl A ‘FHAPEETEH-F-18 B2
QAFA Qg R bl st ks A1 S o) RAYRAAL] B8 A2 Sg g
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1.1 7L

B oA AL ST TO-F-18 SR.02) o) oy 9 BT Agslel] Sfsted Alels

71677} o] % BRL SIBRe Yulo]E SRS ST, Al\=/147H FA) PICROTS-SD2H5 st
], Al0|R714 87} A by F%] Bl o] SIS S O S R R0 R EASAT.
AR AP ol G0, RE /e /R A4S Tofolol “PAABEREAS-F-19
E=0 |0 g by W A 31 2918l

o1& AH 2gal9i

KD
br
fo
rj‘g
j(l{}
o
iﬁoj

O
T

AAA A2 ohgo] SRS 7|90 & PICROTS-SD, Z344 9 44 59 2P =35t3ich

o opy Bl Folrl JAHL BAE HYOE PAAYSUELY-F-18 BT HA
QAPH 0 2 SRS AT

[¢)

£ 7490 AH8E AAo]= PICROTS-SD 29+ 248 ¥, £9199%] A%2 53] Sgslelct. =1
BEFl7| 4 Bl Holof 57t SRIEIA) 92 A 90] F FALE 8T 4 Jont B4 2uE
E0IA B8 3017] 0] SIS A7EAI0) BHS QIR o]l 7ol o)} oplE = ke
o0& wiHlo]S Mintstat] ofe] HALE 22t Aldste] AR Hlwst A7-AA0] BaEe] =il
AR A Aol QoS A AHEH, AR AGANE, S4BT S P 4
EFstol FRASHATY. 7k WAE o/ H S v mrAlele] BUX ANE Bjeh ur|RoR
A4 Az}, oz AToe] FHE A AERA ARH] Hele T2 Qs BEE HalE B A
SFIEGE 2.1).
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H 2.1 PICROTS-SD MI£ LH&

g SIS
Patients OAf ZEOFO| M| X 5
N Zopo| Y F0|7} QAT BHX|
(CHA} BERD) Ot SO i MO|7t QA == SRt
Intervention - 18F-2822|E YMAHLUE)HSEHH(=)(18F-NaF(18F-Sodium Fluoride) PET)
(BXHZA - 18F-2R22|E YMAHYE)HSEAY(2)/EREHSEY2(18F-NaF PET/CT)

- ZA7H(Bone Scintigraphy, BS)
- i HUBXMMSIHEEA(Single Photon Emission Computed Tomography,
SPECT)
-t IS AR EHESEYS/ARHHSHAS(SPECT/CT)
- Et& BIAMMEA S (conventional /plain radiography)
Comparators - AR EHHESEY=(Computed Tomography, CT)
(H|2ZAD - X7 | 2HY A (Magnetic Resonance Imaging, MRI)
- 18F-FDG(Fluoro—-Deoxy-Glucose) YTAHHE) S EH(=)(PET)
- 18F-FDG LXAYE) HESEA(S)/ERHHSEHIS(PET/CT)
- 68Ga PSMA PET/CT
- 68Ga Dotatate PET/CT
- 18F fluorocholine PET/CT S

Reference standard
(RIIEZ=AHA

ObFY -2 Y

Outcomes SLEoTe
(ZapH =

folr
i)
0x
+H
Hu
18
N
i
o
Pl
~
0%
re
4>

Time (FX7[2hH XStotX| 22

Setting (MIE!) XStotX| 22

Study designs (H7R3) Ja=1 M
AT XISt o2 71=-7H2010) 0|1F 28

1.3.1 19

=2] glo|g#|o] A= Ovid-Medline, Ovid-EMBASE, EBM Reviews - Cochrane Central Register
of Controlled TrialsZ o]-85}0] A2 B3l 1 A] Z2Q 7AMLI0 2 TEE= go|gHo]AZ 235}9]
THIE 2.2). AMol= Ovid- Medlineo A ARE FA01E 7|20 & 7} At o] EAJof BHA 7451912
™ MeSH term, =8| A4}, Aok AN 59| AM7]5-2 45| o1t 25 AN 20239 54
229, AR AR 9 G A= [F= 3]of ISk
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H 2.2 =2 HX HIO|EH[0]A

=9l o gMd URL &

Ovid MEDLINE(R) In-Process & Other Non-Indexed
Citations and Ovid MEDLINE(R)

http://ovidsp.tx.ovid.com

Ovid EMBASE http://ovidsp.tx.ovid.com
EBM Reviews — Cochrane Central Register of Controlled Trials http://ovidsp.tx.ovid.com
1.3.2 LY
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H 2.3 = HX+ HIO|EH[0] A

I 29 M URL F2&
KoreaMed http://www.koreamed.org/
5t=20|8k=2|0| E{H|0| A(KMBASE) http://kmbase.medric.or.kr/
S SSEMEA(RISS) http://www.riss kr/
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H 2.4 280| Me U HiH 71E

ME47|Z(inclusion criteria) HiXi|7|=(exclusion criteria)
- OMEYO| Y HMOPt olyl= BNIS THyC= of ¢t - QIZH O Od—_r‘7 POt ZE2UF F= YLSED)
- 18F-Z2QP|C i UMKITEEEIN0| AjsiE G - #X7t Ot G-H(E4H, letter, comment )
- XEot Qg Zpt oLt Ok 2uE 2 - 3=0f E= S0z EUER| o2 =

- MES(x20F UHEE ¢ SI=R J|RETM S
peer-reviews HX[X| %42 E<2)

- 2= se 27t
- =2 Z0E 25 NP S250, E1E ZUKE
T St A

- A= |EB2010) 01 23
- OE A 2} SEE 168202l u on

XEEEYO| ZIRIS 26| 022 2
- st Bzl SR s 23
- mEiet ATEFZAR0| S ©
- 33 =2

= 20

—_

Ak g7 B39 vEH S H7F= Quality assessment of diagnostic accuracy studies-2
(QUADAS-2)2 AR&5to] 299 HEAPH5H A 0= Alggstal i EUX] Al =& &3 25kt
QUADAS-2%= 3 77 3o & olFojxl o, ZF Zao] thsfl low/high/unclear' 2] 37H4] FEiE B7}
= HIEE A B7HET Tow ol HIEHAEOl B2 A2 &, ‘high'o|H HIEH Al =2 A2 =,
‘unclear ©|H BIEH O] FEoHA] 2 A 0= wghch Eok2 S} AEo] Qlo] A& S

©

1.6 XI2ExE

AFAol A Apase %H 218 ghgsto] = o] AR EPH 07 e 2E S Sastolrt. 3 o]
HAEAL 947 0 2 Az Falo] wlet B3 Heet 3 Ui 3l go] AEAL 245 Ans Egzo
2 7EslT, T AEAT oA FLE oFo] SR 519t} AEIAHA oA BAX|7} e A

g]9)E S5 =ofate] Felstairt.
X]— 220k 0 AERT} 20KS 23 B A QYIS Eolo] & A5 FQ AEE 8=
2 NAHETAR, AR, AFF7], AF 44 5), A7 kAt B4, SAEAL FREEA,
1 L] AT AP e AU E(FEE W H21E, AR, oz dne]d 4% 5
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198

0|

>

L

SIS 2 EHEE sl 2 A A5t %A B4 (quantitative analysis)o] 7Fsa A9
ERLAS o511 1, B7 S 79 A4 AE(qualitative review) B 218013tk AL
I (sensitivity, ©I3F Sn), Sol%(specificity, ©I3t Sp), F/I=E(positive predictive value,
St PPV), 27315 (negative predictive value, ©]5} NPV), Z416}HA (area under the curve,
St AUCKS A8 = AEisto] Fd4 o F 2912 e 4 58 V%, 5d50l%, 5 AUCE
Zx0 2 AAIL} olu] B30 WS T Td FE B UstA] L ATAHSA(FgE, Eolr
) 7k A B 13t AQo|= o] 2 Hlelo & SRlE Ao 2 x 2 HE FAI5o] WiekRAlskT)

FEo] ERofA #Fo] F71E Expr|Rta} A7 |Hke &2 JLEsto] Ha1sto], o] 7oAk FHEsto]
AIE A B E Ao] 253 7J-equivocal finding)oll Hall Optimistic analysis(#Z0]7}

ﬂllO rlo

)

FE

¢}

N_E

glotal whastal A2 713 79, Pessimistic analysis(#510]7} ATtal whdsto] A4 ek
2 TR AR TR S whgoto] AakE A, HlEREAlSIITt. HEREALE Stata 14973E 0185t
k.

AR QA2 theo] Aol whet AkEstglet. 24 ATt Wd H4ol 1 Wagke] A EZF E91
AT AAREolY £ o] HrEe] gt &4, Al7he £l F W 9HE S5 49 5), BAE #
& Wo] LA <] ¥l&2 YAE(percent agreement)° |2t 5, that Zo] AXBETHZEH,

2017),
A2]-€(%) = 100x(a+d) / (a+b+c+d)

B 2.5 ZARE EXIE

Observer B

Observer A = = Total
Positive Negative
Positive a b atb
Negative c d ctd
Total atc b+d N

2. #i1sw 23
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J
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20l 3 90 1 9| WIS £ FEKo2 Deisig
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(not recommended)
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*MEDLINE (n = 369)
*EMBASE (n = 941)

=2| H|O|EfH|0|A(n= 1,337)

*Cochrane Library (n = 27)

=LY ClO|EH|0IA (n =
*T2|0HH|=(n = 35)
*KMBASE (n = 18)
*RISS(n = 96)
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N

!
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17} OF i (n=5)
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R 942 9L (n = 12)
B0l SR 12 420 = )
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H1RX ez @ A -
I = = A Ch& S1
Emes) =y ay =g HERE SWEA HaEy Nk oL A
zichntoe] Fek TCHEete
Panagiotidis X|CHH ONER[CK % ° _
1 0 A 18F-NaF QIMRENES 12712 Ot ] ]
(2023) = e T 66 percT MRI st VR, CT, NFE - 'ii L%*g 35#/ #HH 4 SN, SP, PPV,
PI:—|— CT %IAPd—j .El L - i =
g Agawal o HEE o 18F-NaF  68Ga-PSMA ow;:’ﬂo%? o
Q022)  9F  gpppen HEAE 2000 peper : RRTRGAES, Suat eRotunidi e SN SPPPY,
. PET/CT 2 oA RIHUR|E NPV, acc
3 Benard 5, .y TCH Xf;jjji 18F-NaF UMTEVR,  CT,  PET- R
(2022) Wi ol 261 peqjor  BS/SPECT g:;_,:corrbination, UL (O eI} Ul i A SN, SP, PPV,
Fourquet XCHH RO ) NPV, accuracy
4 Dl% (huy= il |o 18F-NaF 18F-FDG =
(2022) el medy O PET/CT  PET/CT - o ENEHEEs
Regula X|Cfe o ZAZE RIHAUR|E -
5 AQ||E CCH  xqz|not 18F-NaF  68Ga-PSM =
2 = |l K2 M0 28 a A o= -
(2022 i=Elidns PET/CT  PET/CT i O it -
[} U Ul SANE
Usmani bS= H|Of _
6 oy THUE mjoin or'irﬂ 17 18F-NaF  BS SPECT.  HRE(ANER 20, 2 SN, SP, PPV,
2 /CT  SPECT/CT  GlidZxpizstopst - NPV,
accuracy
,  Wang Pl 18F-NaF Ol ;ro* SARIESH Rt
(20223) s 7101 OIEQt 58 PET/CT, BS A 2 IMZVR, _ )
e PET contrastomenoed CT. o~ SFtedamygE s SN, SP,
PEF/CT)_{?_:‘ accuracy
Wang — FIc O/ Ot TH{EEE SSTAt
8 (2022b) 3= Jg”oqb;_[ HOI=SF 164 18F-NaF ~ (VRI, contrast-enhanced CT, SN, SP,
2 PET/CT o PETCH |= MAHCT - accuracy,
quided or surgical) 2t PPV, NPV
Lee = T - _
S oy B a1z O L MR wo o SN, SP,
3/ patien PET/CT SN INE=) - - accuracy
Raju R|CHH — oI5 PPV, NPV
10 o JHE 19 18F-NaF  68Ga-PSM " :
0200 2= myjom mame 0 a_PSMA i o7} Ui BIXL /e &
(hy=hile| PET/CT PET/CT - .;;;Al'iﬁlla'%ilgl_ T _
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Emas) b g oma N SWAM ulkad sansdd ® uoumae gy wevas O
— °°
BS, MRI, CT,
68Ga-Dotatat 3 .
g Ueda gy TEM 0 5 18F-NaF OO g e _ | Rt st . _
(2020) Wiein PET/CT [k AR HEURIS
PET/CT
o JXeoo o ag R oo gy, 18F-NF L YHNE(IYAN ) SN, SP, i
(20200  °7 mpim TETE PET/CT (CT)VRI,PET/CT) 2! 2z} acouracy,
3 Dnben oo FEM oo oo T8F-Nar FC0FOMA onmegpek spemy | eIiwdaEna SNSP i
(2019) - uge PET/CT WB MRl SEEMER oA THUR|S accuracy
o Zacho oo BER o0 g 18F-NaF _ INFEAMPBI SR o . SN, SP, PPV,
(2019) i< rann PET/CT e TAHER) NPV
QIMREYARIBIN BRI gl B
Broos Rl 18F-NaF e SN, SP, PPV, eX|2tH
H=Fl= oufot - CNSZINES SIOW RN - - s O, ’ oE
5 oty EEE gpen WEE V8 peper ;%E’*t A OO0l A NPV, accuracy i3t
Fonager Bl EHH a0 18F-NaF B _ = =
Harley = Pl — 18F-NaF = = Xz
17 (201 8) 2—7|:— E"ﬂﬂﬁ-_rl IJ%'AJOD} 20 PET/CT WBBS - O .le' HE"IJ_:‘ %W _Jlk‘ - tl_q—(;?-l'
Uprimny — @AEe]  THE o 00 18F-NaF  68Ga-PSMA _ _ W=
8 o019 of  mpperp TEYE 16 perer eerscT FHad g s i i
o WedEn oo FEE oo jg. 8FNeE oo QARERSER WK ) ST PR eximu
(2018) R PET/CT e TR Accdracy st
68Ga-PSMA  QUIREH 2 SZIAPSVA
Zacho o Zlche 18F-NaF e oo = s SN, SP, AUC
410 K2 A{OF Y » 9T J -
20 (2018) =] 7ot My 68 PET/CT PET/CT,  NAF, FDG, anatomical MR, T} b7 SR}/ 2 PPV, NPV

diffusion-weig DWB00O-VRI,

24



M1 XXt

(EHAT)

2
rior 0

SXHZHAL

oz Zut

ool g

hted MR
(DW600-MRI)

contrast-enhanced CT, BY)
Z 1V Ot R

—_

Zhang
(2018)

18F-NaF
PET/CT

18F-FDG
PET/CT

QUKL RIS

[IL{EL S s [ i)

AEAHZRKCT B=MRY)

SN, SP, PPV,
NPV,
Accuracy

Fonager
(2017)

18F-NaF
PET/CT

BS, SPECT/CT

QIR 2R Y
AR

SN, SP, PPV,
NPV

Lofgren
(2017)

18F-NaF
PET/CT

BS,
SPECT/CT,
18F-NaF
PET/MRI

oo

SR G710 25
ot AR A fet
20 A 2 R

Ml

SN, SP, PPV,
NPV, accuracy

Usmani
(2017a)

18F-NaF
PET/CT

USRI 2N, LHRR,
FERERHIAR ZAD

SN, SP, PPV,
NPV,
accuracy

Usmani
(2017b)

18F-NaF
PET/CT

QUMRENAZAR2T} 2551 2

oo od

EE

SN, SP, PPV,
NPV,
accuracy

Abikhzer
(2016)

18F-NaF
PET

whole-body
SPECT

THTAEICT, BS, MR,
18FPET/CT )

SN, SP, PPV,
NPV

Apolo
(2016)

18F-NaF
PET/CT

BS

Capitanio

(2016)

18F-NaF
PET/CT

18F-FDG
PET/CT

QUSRI 2\ L o4
XRHS) L HaZI(CT, MR,
FOG, X-ray, BS) $X{z)

2712 (site/density)

SN, SP, PPV,
NPV, accuracy

©

Jambor
(2016)

18F-NaF
PET/CT

BS, SPECT,
SPECT/CT,
WBMRI-DWI

QAR ZA 2 O
RRHS) 2 BAJelR| 223}, 25y
23

—

SN, SP,
accuracy, AUC
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Emas)  =27p o4 s B HoHzDlole] ®s  KICHYEC 01||9| %%
lee oo FE 18F-NaF OWRENZ WEBE P Lo SN, SP,
0 e FF mpom Y 6 oeper BSWBIS gihamimsionint 2 FEANS ccuracy
Rao = Tk 18F-NaF QUMGIN SREEEANEN 6 oA E RIHAUX|Z SN, SP, PPV
Hot = _ , OP, ,
3 ooie) T myep ME 18T pppep SPECT g () NPV, accuracy
Saket
o Az ey DEM g 4, 18F-NaF BS, 18F-FDG )  eRub U ERe
(2015) YIHAT MEMY, PET/CT PET/CT o A7t RITHUR|E
I
Gerety T 18F-NaF = .
B ome B mjom YMEE 10 peper BS SPECT/CT - - exluzEH A relative SN
CUREIEAS S
Piccardo - A Suior 18F-NaF  18F-FDG  -CTCI2MARE), AN 2] = 5
#ooaoy OEHN gem WEE 32 pemer pEmer smagemmoegy C CTPEEENE SN
ZAD
Hillner MMt 18F-NaF CT, MRI oX| =
0 CHH O 5 ! ’ — _ oH
3% 90149) = BEAT ey 2819 oy FDG-PET 13}
. CT. MRI ]
Hillner 18F-NaF ! ’ oX|ZHItH
O CtH PSE=APS[ely - — — od
36 ot ® meem My 3m31 O FDG-PET, o
other
ot _— (grnar BS: 18F-FDG  SAZARIES131~<dnth SN, SP and
37 (2014) U= JIGFJEI? ZhapMer 11 PET/CT PET/CT,  graphy, CT, MRl ZI0iiM - overall
S/Te SPECT OIS 0| 2REED) accuracy
Poulsen s A oo 18F-NaF  BS, 18F-FCH  ioiuioim . SN.SP, PPV,
B ooy W gy TEEE 80 peper pprer MR FHEAEET V. accuracy
_ _ —— . SN, SP. PPV, eX|2H
39 Sharma O_'E E{'Ht:g tlk”EoD} 36 18F-NaF 18F-FDG %EE!E _EI_‘I'___ODIg —E';rt % _ ._;;:_7|_ HE}.;d %“:ﬂ _J'\_ NPV, ﬂif
(2014) 7 1A PET/CT  PET/CT,BS SxmEtZu(zA67H)

Accuracy
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HI1 XX} A A7 e %
o = X STHEA HlmZA EANBEHA QHM% ; ) o]
Emeis)  =p o4y =g GOk WAL Huak AEEYM S nozmoe @m  mowss o
-1 O
o SN, SP, PPV, x|
KT _ QA Ol ZRRSH 24N} 24 . » OF, |
0 Chazk(;?%‘;rtv( e Lo wme a3 (SOUT bsspecr/cr SECERSIEEREAD ARIEITIURIE NPV, 3}
a/rd = Accuracy
Qw72 BS
Damle o Ay T 18F-NaF ! = SN, SP, PPV
| T - OWRES — emJpeA BIR}/HE & DN O PPV,
Yoy T owien (M N eemer IR BEE FEREHEA S NPy Acouracy
RN, BS. 18F-FDG
lagaru T e 18F-NaF  PET/CT, _ o= _
2 ooz " mem mmet 0 pET/CT Whole-body Pt g s
et MRI
QLRI 3 ZAIAE St
Lo -~ 18F-NaF @ omel e o\ 5P
43 sm  _odE o 16 PET, BS 187-FDG PET/CT, 131 -  eX7bw7i et 2 S
2013 T PET/CT WB scanOfiie] 7] Ft 5 Aecuracy
xiz)
X|CiH _ B
a4 OO olEEOL Lo mEMe 24 WIOET Bs T S R
QARIN1 OLiR] R
Yoon oo @ ZlEY 18F-NaF ] SN, SP, PPV
45 ey Y 9 WBBS, FDG  ZAt & FEZARMRL, CT, - oItz o g ’
(2013) 171017 PET/CT EalRss NPV
QUARIEHEW 1571 Xkt
Bortot Rty 18F-NaF c : N SN, SP, PPV
46 oy 009 o g BS  sronmBemzGdeN - e3vtudamyaps o S0PV
(2012) zi7foin PET/CT gl NPV
o SN, SP, PPV
_ OWERIC( ARG G » O, PV,
5 Chn Lo FE oo g0 b 18F-FDGPET, gg@“@:zgg;@ﬁ i NPV,
(2012) S TeTE PET/CT PET/CT 74—7|)_ﬁ -oE e Accuracy,
=" AUC
SN, SP, PPV,
iy v g mEW sy 18F-NaF BS 18FFDG OWMESRBRZMEEE | uoiwws NPV,
(2012) I = PET/CT PET/CT EsmS Penl) Tl EEesT Accuracy,
AUC
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H|1 XX} A iy e %
oy 7 c CHARKEA  =XHAH H| A IMESA ObFA - i °
M o@man = own ogg OUT WL Hasd semend ® zpzmoe mw  mowmas o;'oﬁjfﬂ
-1 O
. 18 |2
X|CHH — _ -
29 Kogese amm RS mude o0 (ST Ffluorocholn - - eRrburiys 4 oL
S/1e e PET/CT, BS
Mosavi PO = = 18F-NaF  whole-Body =~ ST SIANBS MR, | <) oy wiey &
0 oo12) MY mpjorm mmer 9 PET/CT DWMRI D) ZnER Fraagds TP
Piccardo Erg) o MY, 18F-NaF  whole-body 127l AJRCINMDCT, @2 & =71 817 sixp /e & ONs SP,
1 o1y YFEO mrieim Towr 39 perscT cT RIS QAL FHLA ST ) Curacy
OWREN %] o =Xmpxt
g, lLangsteger o ZSE;E Mepqor  gqp  18F-NaF  18F-FCH ;ﬁ;&%@'\/ﬂéﬁ?ﬁ - SN, SP,
— 00— ]I7 g0 — OO ’ =
(2011) HItAT PET/CT PET/CT MEPA(PSA 45 Z) accuracy
Withofs oy FTH  FEMeL 18F-NaF . ) SN, SP, PPV,
8 ooy P mpom Tower 3% peryeT BS MRl ==CT NPV, accuracy
,  Kang o Tt f{%ﬂ%{ 18F-NaF BS, FDG-PET, ATt QR 2l S 1wt s g o SN, P, TP
S ) ’ =2 OO ocoo _ o= 3| ) ’ ’
> (2010) 0= e ool = 18 PET/CT CT, MRl AKBS, FDG, MRI) FHEA BA/EE = T
TTo o o
g Yen gor  DE® O ZMm o 18F-NaF 85 UTIARIBH 2, S o7} 97t e 4 bl
— o7 o= x| T 21 oL T ’
(2010) AT UE PET/CT ) accuracy, AUC
_ TP, FP
Kruger —o T HIAMZE 18F-NaF  18F-FDG oA ZIHUR|E N
0 ooy ¥ owiem mmy 2 e peyer MRFGMW Fohud /g 4 ST
SN, SP, PPV
Park 5 2oy 18F-NaF . SP, PPV,
57 R oo HEMY 33 WB-BS MR NPV,
(2009) 7oA PET/CT accuracy,AUC

-, UWeels; BS, 99mTc-MDP planar bone scintigraphy; CT, Computed Tomography; DW, Diffusion-Weighted; DWI, diffusion weighted imaging; FCH,
fluoromethylcholine; FDG, fluorodeoxyglucose: FN, false negative; MDCT, whole-body Multi-Detector-CT; MRI, Magnetic SPECT, single photon emission computed
tomography; NaF, sodium fluoride; NPV, Negative predictive value; PET, Positron Emission Tomography: PPV, Positive predictive value; PSMA, prostate-specific
membrane antigen; SN, sensitivity; SP, speicficity; TN, true negative: TP, true positive; WB MRI, Whole body MRI; WBBS, Whole body bone scintigraphy; WBI, Whole
Body lodine; WBIS, Whole body iodine scintigraphy
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Author (year)

Risk of Bias

Applicablility Concerns

Patient
selection

Index test

Reference
standard

Flow and
timing

Patinet
selection

Index test

Reference
standard

Panagiotidis(2023)

Agrawal(2022)

~

/.
‘@

Benard{2022)

Fourquet(2022)

Regula(2022)

Usmani(2022)

Wang(2022)

Wang(2022)

Lee(2020)

oooc00Q0Q0

Raju(2020)

Ueda(2020)

Hiao(2020)

Dyrberg(2019)

Qo0
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Harley(2018)
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Zhang(2018)
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FQ 2| E9] AL AT A8 Y oA g0 2 eI, o]
4 4 o ke-2 AgsHA] piokrial Lo} et

HI1 XX AR N
(slnwli}) ChALR} & orxy Z1}
Benard 093 MM/
(2022) ouror 261  HU= EXg g

Fourquent -
(2023) Holg HEdy 61 BIE SIS 9 ZAIHE o2 OAEHS IS
Regula T2l A{OF 2 HTIE X2 0l AT OFR OAMHIS 0f0
<2022> (hLy=hile | 8 LT TS T |'|_|_ = |on_8 HATY
Harley TOJ& FMIAQt 20 ZAMR OF2 T 74X DH|o| HAIR ol
(2018> STiecETn L = L /1EF TNl TS e

oFA x].ul- = F- =],

Zlol=ERlE HES A, E‘ru Al Hl oH WW %Ol AW FARSEL QIAlof Fofigt o] o Eg
HPARA O] Higt QbR 2212 Eesto] AlRRITH QP ol A Qs 71
FAAYETSEY-F-18 SR =0 b - 7l Eeiele 37 HESH 23, 332513 710]
=aQlof Wk, 18F-NaF PET] a4 0.024 mSv/MBq, 18F-FDG PET20.019 mSv/MBq,
68Ga-PSMA PET-2 0.002mSv/MBq, 99mTc-MDP Z2:78-2 0.0057 mSv/MBq .2 BH1=| it
(F 3.4)0014 CT9| A2 AlLjH gtol™, CTY A7 °F 7mSvolcth

I 3.4 H| W HARLS| YIALM MZk(radiation dosimetry) H|ul (MQ! 7|F)

A B U [ad ks
(MBq) (mSv/MBq) (mSv)

18F-NaF PET 148 0.027 40

18F-FDG PET 370 0.019 7.0

68Ga-PSMA PET 150 0.002 3.0
Bone scan 500(&|A300~Z|TH740) 0.0057 2.9~4.0

Z7X: Beheshti et al., 2015; Boellaard et al., 2015; Van den Wyngaert et al., 2016;

Fendler et al., 2017
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2.2. &4
FUAYETSLY-FI8 BF.0e|E0| DL TA AekAle] Gt |2 Aol FEFos
o} SIS}, ASHAYNS] AT Ao FAe] PR} A Ak YA & 5 =
oz sl 93 Ao AAATE s} A= Po] Wsk A S ESA.
wo] gk

wllo] ZkE Fb7|ulat w740 2 TSIl KRk BHEo] o

q\;

I

et

s

Hi

H

o]

o
=

>~
(i o
ok

2

o] =0, & F7olA = T

Lo

A g2 Bsh 232 eRpuie = .5), HH7HEo 2 SRI7s3H 27
23T 3.0)0130ck. tIF-ES] EE0] MRS AIRIHFZ T2 GAHAL e AA 52
2 ARESEL ATt T3 Rdto] 53t - equivocal finding)oll tsl] Optimistic analysis(O, #%0]
7} Gokar otslal A A3 19 -9, Pessimistic analysis(P, #Z10]7} Qlctal wdolo] Aty
& TR PR RSl Bagk S0 v Q1AL o] & Rtdsto] AnkE skl WiEREAlS
T35t FAAPTEHSEY-FI18 SR8 5 SR mE SR/ R H7|HHEAA] B 0.96(0),
0.97(P)°131 L, FEC| = SR |RE E414] 0.92(0), 0.90(P)aL, HH7|HE 441 0.91(0), 0.90(P)
Aot STAUCE 2A/HWH7|HE Optimistic/Pessimistic 4 25 0.980] 31t}

ok
(o
N
o
no, ok
Sl
ol
W
W
r‘:‘
]
W

BS/SPECTY] 37 = A7 W B4 4] 0.83(0), 0.85(P)F L, HH7HEE EAA] 0.67(0), 0.71P)H
o} BEE0|EE= AP EF 441 0.81(0), 0.77(P), HHZ|HF 2441 0.89(0), 0.87(P)Htt. BIFAUCE
A7 EF A A] 0.87(P), 0.89(0), HHHZ|HE A A] Optimistic/Pessimistic 54 25 0.830]%it}.

F-18 FDG®} 68Ga PSMA & 7|8 FHAIEHSTEY STIHE=E AR E44
Optimistic/Pessimistic %4 X5 0.90°]%1, HH7|HF 244 0.63 ]‘}i %@’ o= 3R}7]Ht

FHA] Optimistic/Pessimistic ¥4 X% 0.99, BH7|9F 24 4] 1.000] ) 58 AUCE= R[4k
EXA] Optimistic/Pessimistic 4 25 0. 9901 I, HHET R 31*] 9591‘:}

MRIQ] E3HuI7HE L= Shxb7|bE B4 4] 0.85(0), 0.85(P), HH7|HE 244 0.81(0), 0.81(P)J1L
FEEC|I = EAEEEA 4] 0.92(0), 0.88(P), R 7]HF E414] 0.83(0), 0.82(P)Jtt. BHAUCE
SER7IEE B4 4] 0.90(0), 0.94(P)C2 SRI=| UL}, At etg At ok (& 3.7)°] sttt
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H 3.5 ZIHY S (SIX17[HHEA)
oy MITHK - the A\ AR} HIEEAN Y e )
(EHor) H& SN SP PPV NPV Accuracy

1 Paragiotidis o 104 18F-NaF PET/CT 66 UMTICHEA 1270 O] FHEAS 97.5 96.15 97.5 96.15 96.68

(2023) == MRI MRI, CT, NaF PET/CT, &A1 - - - - -
L Agaval g, 18F-NaF PET/CT oy PAEE | 9684 6047 7603 9565 83.16
(2022)  ==%  63Ga-PSMA PET/CT (FHTEST YAAUAL Zat 100 98.5 99.05 100 99.42
3 Benad fﬁ!iﬁm 18F-NaF PET/CT ey UUTSMRL CT, PET-CT, 2478 _ 78.9 88.2 82.7 85.4 84.3
(2022)  oge1” SPECT 8D 633 875 78.4 76.9 77.4
SFNaf PET/CT o | o5 95.9 933 97.2 95.7
P | 955 918 875 932 93.2

s o | 523 712 523 712 64.1
Usmani _ OAt Bl OANSIN X THA 2] P | 523 575 426 55.6 55.6
4 o HEEEM 7Gxy 4 o | 614 80.8 65.9 776 735
SPECT P | 605 603 456 62.4 63.2

sPECT/CT o | 659 9138 82.9 817 82.1
P | 659 84.9 725 778 778
18F-NaF PET o 100 53.8 514 100 948

5 (\2’\62298) HIQISQr  18F-NaF PET/CT 58 gﬁﬁggﬂ FHEEEn - 100 923 86.4 100 69
SPECT 78.9 744 60 87.9 75.9

6 ooy HIFR 18F-NaF PET/CT 160 o - | o1 we 829 992 95.1
7 <2L0e2e0> of 2% gciFn'VEiEEED/ cr 113 QAR - 100 70.6 528 100 779




NEC URRIISCISSI0-F-18 2207

At EICPEEHE (%
o AR IS 2t AR HTEZZAL 2y )
(BHeir) HE SN SP PPV NPV Accuracy
18F-NaF PET/CT 9.4 88.2 73 98.7 90.3
(dual phase)
8 é‘;%) HIOISQF  18F-NaF PET/CT 117 CT, MRI, PET/CT, 1 &Xmatzin - 91.7 95.7 93.6 943 94
18F-NaF PET/CT 95 97 95 97 9%
9 [z%t}egf H2MO  68Ga-PSMAPET/CT 55  QIARIH - 100 100 100 100 100
WB MRI 80 83 73 88 82
Zacho _ o 0 88 97 79 95 943
10 FM2IMOt  18F-NaF PET/CT 211 425 H0| RS0l Expazn
(2019) aF PET/ &= Hol FHaEan P 91 90 79 % 932
Broos _ Y H LY FHBUTZIUEL 6
1 ooy S¥Y 18F-NaF PET/CT 18 5g) 96 91 89 97 93
0 9.8 100 100 953 98.1
18F-NaF PET/CT 104
B p 100 976 98.4 100 99
(2018) ===°F 0 84.2 100 100 93.2 95
BS 122
p 94.7 72 61 96.7 79.2
0 90 98 ) 98 9.8
18F-NaF PET/CT 67
P 90 90 60 98 90.0
0 80 100 100 97 97.1
13 (Zzaoc1h§) HRIMOt  68Ga-PSMAPET/CT 68  QIAREICH
P 80 98 89 97 95.4
0 25 92 33 89 83.1
MRI (DW600-MRI) 60
P 38 87 30 91 805
18F-NaF PET/CT 89 90 % 75 89
14 TORS wasY  BS 37 ON Y MsllY, QA B - |8 9 % 60 81
SPECT/CT 89 100 100 77 92
Xalot e = -
15 L(‘;Bg{%” S=vS 18F-NaF PET/CT 117 A 2 QIASER| XA} 0 75 98 86.7 96.1 94.9
TTo oo
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ony XX - the 2L AR ATEEZA Y iz 60
(EmolE) mE SN P PPV NPV Accuracy
P | 813 93.1 65 96.9 915
s o 0 | 563 97 75 933 915
A|XIOF P 68.8 81.2 36.7 94.3 79.5
5 oo T 0 | 563 93.1 56.3 93 1 88
P | 625 89 1 476 938 855
\oF PET I .5 0 | 87 94.9 75 974 %5
P | 857 94.9 75.9 974 935
16 Léz?{)qi;r;' S:.lfgxr 18F-NaF PET/CT 212 g}éﬁ USHREAN ZE) R | g 9.1 90 973 953
17 Abikhzer o104 18F-NaF PET 41 ggg;&fgnf(cp _Bs, MRI, 100 85 88 100 92.7
(2016) T WB SPECT 18F-PET/CT X2t 90 95 95 90 92.4
T TS aen [0 RF U5 ms e
SN PLT/CT 0 9% 97 0465 972 %
P 100 82 75.63 100 89
s 0 79 91 8306 8857 87
P 85 59 5367  87.56 67

o

o e S, seecr R R S I
specT/Cr 0 89 9% 8023 93.86 %3
P 9% 88 8156  96.92 90
" 0 100 97 94.90 100 %8
P 100 88 8232 100 23
N SN PLT/CT o - 0 | 938 100 100 978 983
0 g0 Hy QUABIR ZRTIAAT(EIA 674) P | 100 992 %8 100 99.4
SPECT 167 o | 643 955 878 84.1 85




NEC/\ gnxusnzse-rF18 2297)c
ony XX - the 2L DALRHS ATEEZA Y iz 60

(Emolr) Mg SN SP PPV NPV Accuracy

89.3 91 83.3 94.4 90.4

g Piocado gy _18FNeF PET/CT 0 eme 100 - 100 - 100

(2015) 18F-FDG PET/CT 72 - 100 - 72

18F-NaF PET/CT 11 100 100 100 100 100

- Ot yupno _18F-FDG PET/CT 11 131-scintiharaphy. CT. MRI 231 88.9 100 100 66.68 90.91

(2014 <=7  Bs 10 T = 75 100 100 50 80

SPECT 11 100 100 100 100 100

Helotd B QY S Y N

18F-NaF PET/CT 36 SaaAena) 100 94.4 94.7 100 97.2

Sharma o, _|8F~NaF PET/CT ’ 100 100 100 100 100

28 ooy HMEE Tgg 76.9 88.8 90.9 72.7 81.8

18F-NaF PET/CT 5 100 9 85.7 100 93.7

18F-FDG PET/CT 100 100 100 100 100

Coktorty 18F-NaF PET/CT W 100 87.09 80.95 100 91.66

24 “Oms | WY BS 48 GOl 82.35 64.51 56 86.95 70.83

SPECT/CT 88.23 74.19 65.21 92 79.16

18F-NaF PET/CT 100 63.6 83.6 100 86.7

T ot 18F-FDG PET/CT 30 QARG 78.9 100 100 73.3 86.7

BS 100 54 79.2 100 83.3

18F-NaF PET/CT 100 711 75.6 100 84.7

25 (DZ%T'; Quior  18F-FDG PET/CT 72 UAFIC 73.5 97.4 96.2 80.4 86.1

BS 91.2 63.2 68.9 88.9 76.4

18F-NaF PET/CT 100 70.6 86.5 100 89.8

MzMet  18F-FDG PET/CT 49 UGt 71.9 100 100 65.4 81.6

BS 9.9 41.2 75.6 87,5 775

26 lee 18F-NaF PET/CT 16 271 OJAte] HAIHAKMRI, 18F-FDG 100 875 83.8 100 93.8
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X|EPASH
o MNMX O AN CRALRRS HTEZAN sy o od)
(EHor) H& SN SP PPV NPV Accuracy
PET/CT, 1-131 WB scan)0ilA{2] F 0|
(2013) BS ACt 22T 2 HE0h) 87.5 25 53.8 66.6 56.3
;7 Botot 18F-NaF PET/CT g QMBS MRIand CT) & ayEErE 100 88 84 100 93
(2012) = BS HEEZATHEA1571E) - - - - -
18F-NaF PET 72.2 93.5 76.5 92.1 88.8
o Chan  coymop 1SF-NaF PET/CT 80 THSAl MA, A L AMTICHEAG 72.2 96.8 86.7 92.3 91.3
(2012 "7 18F-FDG PET =) 72.2 100 100 92,5 93.8
18F-FDG PET/CT 77.8 100 100 93.9 95
18F-NaF PET/CT . st it 95.8 92.9 92 96.3 94.2
SHK 71 (L= St =X1tx
29 éggﬁr;) of BS 52 ;;;'f HEd RS YR FAEE | [T g 92.9 91.3 89.7 90.4
=
18F FDG PET/CT 66.7 9.4 94.1 77.1 82.7
(2011) 18F-FCH PET/CT 91 89 91 89 90
Withofs  MziMor  18F-NaF PET/CT g 100 92.31 95.24 100 96.97
31 : 34  MRIE=CT -
(011) Y BS 95 69.23 82.61 ) 84.85
ruger —Na _ . . . . .
Krug 18F-NaF PET 94.4 100.0 100.0 98.0 985
32 (yppg DEUY 68  NaF, FDG, MRl ZIAIZIAL =5 -
18F-FDG PET/CT 77.8 100.0 100.0 926 94.1
- Park  H|AMEZA 18F-NaF PET/CT w R ) 100 90.9 96.9 100 96.9
(2009)  mef WBBS 63.6 81.8 87.5 52.9 69.6

BS, 99mTc-MDP planar bone scintigraphy; WBBS, Whole-body bone scintigraphy: WBI, Whole Body lodine; PET, Positron Emission Tomography; MRI, Magnetic SPECT, single
photon emission computed tomography;FDG, fluorodeoxyglucose; MDCT, whole-body Multi-Detector-CT; PSMA, prostate—specific membrane antigen; FCH, fluoromethylcholine;
SN, sensitivity; SP, speicficity; FN, false negative; O, Optimistic analysis(equivocal — no metastasis); P, Pessimistic analysis(equivocal — metastasis)
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—_ L = O
X|EPASH
oy MIAI A I HIEEAAL 2y Eee Nl
(BHAT) SN SP PPV NPV Accuracy
0 97.7 97.9 98.8 95.8 97.7
18F-NaF PET/CT
P 97.7 94.7 97.1 95.7 96.6
- 0 39.0 67.0 68.4 37.5 48.9
Usmani P 45.4 58 62.4 40.9 47
1
(2022) 0 44.8 76.6 77.8 43.1 56.0
SPECT
P 56.4 48.9 66.9 38 53.8
0 52.9 93.6 93.8 52.1 67.3
SPECT/CT
P 58.7 88.3 90.2 53.9 69.2
18F-NaF PET 98.5 93.9 95.7 97.9 96.6
2 g 18F-NaF PET/CT £8 = SgsH =4 - | 985 57.1 76 9.6 81.1
(2022a) a ZATHE|A 6742) : : : '
SPECT 69.6 85.7 87 67.2 76.4
Wang _ 4 E= SYstH _
3 (2022) 18F-NaF PET/CT SaEL 6712) 99,5 915 94.8 99.2 96.4
4 Zhang 18F-NaF PET/CT (IEPEPS iz e ~ 98.3 65.7 93.4 88.5 92.9
(2018) 18F-FDG PET/CT ZIKCT E= MRI 42.9 97.1 98.7 25.2 51.9
Usmani _ et A Yoo _
5 2017) 18F-NaF PET/CT S ZRPIA 2} 91 89.5 90 71.4 89.7
5 Abikhzer 18F-NaF PET SHAAAADINCT, 95 96 89 98 95.7
(2016) WB SPECT 18F-PET/CT 63 97 89 87 87.4
Z Capitanio 18F-NaF PET/CT a5 2 of ~ 90.5 175 - - -
(2016) 18F-FDG PET/CT 66 96.2 - - -
0 94 96 97.5 90.5 94
18F-NaF PET/CT
o Jambor P o) 89 93.5 93.0 89
(2016) 5 0 54 88 88.3 53.3 65
P 69 72 80.4 58.1 71
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X|EPASH
P A A HTEZAN sy it od
(BTL) et SN SP PPV NPV Accuracy
0 71 79 84.9 61.9 74
SPECT
P 77 52 72.8 57.4 70
0 81 9% 94.1 75.1 85
SPECT/CT
p 82 94 95.8 75.7 85
- 0 9% 95 96.9 91.9 95
p 9% 94 96.3 91.8 95
. 60 ppugor 18F-NaF PET/CT . 100 57.1 76.9 100 82.4
(2016) BS 20 71.4 49.9 38.4 41.2
0 99.6 100 100 95.8 99.6
18F-NaF PET/CT 991
10 Rao ot QIAISHY ZxmhErA T P 100 98.9 99.9 100 99.9
(2016) = (4 6742) 0 88.1 89 96.6 67.7 88.3
SPECT 333
p 95.8 80.8 94.7 84.3 9.5
18F-NaF PET/CT (98.7) - - - -
1 (Gzeorf’g MMER CT 77 (relative SNO2 51) (44.9) - - - -
BS/SPECT (28.2) - - - -
18F-NaF PET/CT 176 95.8 99.3 95.5 99.3 98.9
(2014) BS 160 MR 63.6 98.6 87.8 9.4 93.8
SPECT 176 87.5 98.7 9.4 98.0 97.2
18F-NaF PET/CT 526 93.1 54 81.8 77.9 81
13 cmz’g'fj;‘ FelMot BS 526 MRI - 50.8 82.2 86.4 42.9 60.6
18F-FCH PET/CT 470 84.7 91.1 95 74.9 86.8
oo 18F-NaF PET/CT 27 OJAfS] SIAIZAKMRI, FDG 100 75 91.1 100 93
14 of 16 PET/CT, 1-131 WB scan)0ilA -
(2013) BS of 70| FlEt EEATHEIAT) 38.7 8.3 52.1 4.9 30.2
15 Storto MMt 18F-NaF PET/CT 253 CT - 92.9% - - - -




NEC URRIISCISSI0-F-18 2207

At X|CExiS}
o MR I A A HIEEAAL 2y it od
(BTL) Algt SN SP PPV NPV Accuracy
(2013) BS - 53.4% - - - -
Yoon B 19 0|Lfo] s A Y &
16 ooty e 18F-NaF PET/CT 19 A5IKMRL CT. FDG. WEBS) 94.2 46.3 57.7 91.2 67.2
Bortot o, _ GBS, MRI, CT) & 47
17 001 ¥ 18F-NaF PET/CT B G EMmmAIEAINY) 100 93 82 100 94.6
18F-NaF PET 65.7 94.7 80.2 89.4 87.6
18 Chan  —oymor 18F-NaF PET/CT gy tsAl M7 gy w T 69.4 99 95.8 91 91.8
(2012) TeTH 18F-FDG PET (EENHE)) 56.1 99.3 9.5 87.6 88.8
18F-FDG PET/CT 57.1 100 100 87.9 89.6
19 Mosavi 193 18F-NaF PET/CT 16 QIAMRIC QI JALZAAL ~ 100 - - - -
(2012) MM MR 1 (BS, MRI, DWI) A1} & 56 - _ _ B
b0 Piccardo Mgl Ru NaF PET/CT S ) 91 91 97.8 69.1 91
(2012) & MDCT 77 93 98.0 47.2 80
0 76 84.2 86 73.2 80
f 42l A{of 18F-NaF PET/CT P 82.5 75 80.9 76.9 79
Withofs ~ HEMY C . . )
21 274  MRIE=CT
(2011) U - 0 44.8 79.2 73.4 52.8 60
= 44.8 74.2 69 51.1 58
=X D}FEFSF OIALK|CH QI OJALA
22 ég% 18F-NaF PET/CT 15 I{g EBGTAFW =oes 86 88 86.2 87.7 87.0
Yen 18F-NaF PET OIAFEICH 93.3 100 100 88.9 95.7
23 (2010> XJEAJ?:R- 69 (‘lz:lﬂoall_;l\'_x‘l ol = X‘|—'|-_" 74—'|_> -
E = _7|S—|t7( L
BS emT == 73.3 79.2 86.8 61.3 75.4

BS, 99mTc-MDP planar bone scintigraphy; WBBS, Whole-body bone scintigraphy: WBI, Whole Body lodine; PET, Positron Emission Tomography; MRI, Magnetic SPECT,
single photon emission computed tomography:FDG, fluorodeoxyglucose; MDCT, whole-body Multi-Detector-CT; PSMA, prostate—specific membrane antigen: FCH,
fluoromethylcholine; SN, sensitivity; SP, speicficity; FN, false negative; O, Optimistic analysis(equivocal — no metastasis); P, Pessimistic analysis(equivocal — metastasis)
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Ll [E¥e) =
74
_;_AEI. 18F-NaF PET/CT BS/SPECT PET/CT (FDG, PMSA E) MRI
7|4t 2txt HH Xt HH Xt HH Xt HH
=4 Opt Pes Opt Pes Opt Pes Opt Pes Opt Pes - Opt Pes Opt Pes
gt 0.96 0.97 0.96 0.97 0.83 0.8 0.67 0.7 0.90 0.90 0.63 0.85 0.85 0.81 0.81

i L 0.93, (0.94, (0.92, 0.92, (0.74, 0.77, (0.50, (0.52, 0.78, (0.78, (0.55, 0.37, (0.48, (0.52, (0.52,
(95%Cl) | 0.99 0.98) 0.98) 0.99) 0.89) 0.91) 0.80) 0.85) 0.96) 0.96) 0.71) 0.98) 0.97) 0.94) 0.94)

s& 0.92 0.90 0.91 0.90 0.81 0.77 0.89 0.87 0.99 0.99 1.00 0.92 0.88 0.83 0.82
S0l | (083, (086, (0.82, (0.81, (0.70, (0.66, (0.69, (0.63, (0.96, (0.9, (0.99, (0.85, 0.82, (0.26, (0.25,
(95%Cl) | 0.94) 0.93) 0.96) 0.95) 0.89) 0.85) 0.97) 0.96) 1.00) 1.00) 1.00) 0.96) 0.93) 0.99) 0.98)

s& 0.98 0.98 0.98 0.98 0.89 0.87 0.83 0.83 0.99 0.99 0.95 0.94 0.90
AUC 0.97, (0.9, 0.97, (0.96, (0.86, 0.84, (0.80, (0.80, (0.98, (0.98, 0.92, 0.92, 0.87, - -
(95%Cl) | 0.99) 0.99) 0.99) 0.99) 0.91) 0.90) 0.86) 0.86) 1.00) 1.00) 0.96) 0.96) 0.92)

Opt, Optimistic analysis(equivocal — no metastasis); Pes: Pessimistic analysis(equivocal — metastasis)
AUC, area under the curve; BS, 99mTc-MDP planar bone scintigraphy; Cl, Confidence interval; FDG, fluorodeoxyglucose; MRI, Magnetic Resonance Imaging; SPECT,

single photon emission computed tomography; NaF, sodium fluoride; PET/CT, Positron Emission Tomography/Computed Tomography; PSMA, prostate-specific
membrane antigen
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2.2.1.2. A EXIE

PAAPIEUSEG-F18 B =0} T2 AR A} DAL SIS kS (I 3.8)0] AXIBHAT
£ BRI AL F 16H@AINOE TR/Hs B4 138, M7 N0 2 Rl

a

o 90%% 11, 18F-FDG PET/CT2}Fe] AARE LA1&-2 24 71.9, 2|t 93.8%, 18F-FCH PET/CT<}e]
AARE DAL 77.8%ATE MRIZM] AARE A& X4 68.7%, 2t 100%1L, CTLH] HARE
o] [e)

=

HH7|Ho 2 SIS Al 68Ga PSMA PET/CTRF] Ayt UA|-&o] 4 75%, Z|th 87.9% AL, CTLH]
A3} Yx]80] 71%AT.

H 3.8 AARt YXIE

R KX CHAL _ R
o1 (;r&é 5}) ,é'!;_j A BARSE  RIEEAA AN YRl
1} |2
| Paegotids oo 1BFNAF PET/CT %)g,—g%iir 1[\%”|%C$| o7
2023) TTe- 66 < T eSS (64/66)
( MRI NaF PET/CT, QAIZa
—_ [0)
) Aganal o, O PETCT oo  umEGmIs gyl OOR
CETO HAF AT
(2022) 68Ga-PSMA PET/CT aA 21 66N 94P
o5
,  Benard o5, 18F-NaF PET/CT sgr  SHTITHMRL CT, PET-|  78.5%
022 555 spEcT T, 24702 XX 2Heh (205/261)
TTo o
, Q95 18F-NaF PET/CT ] 90%
4 a2 et s, oA PET/CT %0 (45/50)
18F-NaF PET/CT 31 -
] 62.5%
BS 28 (10/16)
] 100%
5 ooy duuy MM 0 (16/16)
] 83.9%
[o)
63Ga Dotatate PET/CT 8 - (76%)
5 Harley Rzl 18F-NaF PET/CT 20 95%
(2018) WBBS (19/20)
, Apolo g0y 18F-NaF PET/CT 68 ] 66%
(2016) BS (A7l4) (45/68)
R, 100%
t olot _ _ °
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oHe

o EHAT)  ms A CH& K== FnEEAM HARE UxlE
Wy o )
18F-FDG PET/CT - -
9 Piccardo Qutoy 18F-NaF PET/CT 3 OlAFRIH 71.9%
(2015) 18F-FDG PET/CT (23/32)
Sharma’ 18F-NaF PET/CT 93.8%
1 ARt 1
0 (2014) f 18F-FDG PET/CT 0 (15/16)
1 Kolhede oo 18F-NaF PET/CT 18 ~ 77.8%
(2012) 18F-FCH PET/CT (14/18)
1, Mosavi’ 19i3  18F-NaF PET/CT o HATIEE 3 BHZES 68.7%
2012) ™M MR S MRI, DW) 21} &3 (11/16)
Withofs ~ @At 18F-NaF PET/CT 34 - 87.9%
B o) ewer s MRI £= CT (29/33)
7 |ahE N
1 Regula  rpoior 18F-NaF PET/CT 699 ~ 83%
(2022) 68Ga PSMA PET/CT (219%) (579/699)
_ Tola  18F-NaF PET/CT B 87.9%
2 Rau@020) mepdor “gega psmapET/CT | o (277/319)
3 Uprimny Rzt 18F-NaF PET/CT 468 ~ 75%
(2018) 68Ga PSMA PET/CT (351/468)
Piccardo ~ Fglaet  NaF PET/CT OJAFK|C!
4 Q012 ewet  upcT 662  UAMFIC 71%

BS, 99mTc-MDP planar bone scintigraphy; WBBS, Whole-body bone scintigraphy: WBI, Whole Body lodine; PET,

Positron Emission Tomography; MRI, Magnetic

SPECT, single photon emission computed tomography;FDG,

fluorodeoxyglucose; MDCT, whole-body Multi-Detector-CT. PSMA, prostate—specific membrane antigen; FCH,
fluoromethylcholine; SN, sensitivity; SP, speicficity; FN, false negative; O, Optimistic analysis(equivocal — no
metastasis); P, Pessimistic analysis(equivocal — metastasis)
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EpAfel Bl wsto] WHo] 37} BAE B Ist Edo] § 30W(sAo] 2xje] 27} w4 253, wWAo]
0] 277 7RI, (I 3.9)9] S 7 4 Aol Ak Ashelct AAPER b uae
S T W 471 g 0 QP T 4IRHeA] AakE MR o] IS A, S ANTSIsITt
1% Lofgren 52017)2 FHAIETERI-F18 B2.02/= FAL BAZIT} |15 2712 A%
1099) BAp7} 37} 24 0 2 21l 98-S RISt Raju 52020 PAALETSHA-F18

EF27|E HAPF 68GA PSMA PET/CTe] H|3f 319] $AHE F71= Wg v, 68GA PSMA
PET/CT= FAAIETE2-F18 ZF 9 8|t v|§] 21 9] SIS 718 IASHY I X 5T},

o EM1MR Ol o ChALRL o ETTrS
M (EEYE) T M s SREEHA (3= it
&P |t
iotici 18F-NaF PET/CT QUATICHEA 12748 OfA ()
sl 66 FHELE MR, CT, NaF
MRI PET/CT, U421 +18(-)
- H
, Agavel ey o PEIRT L onmeaspmn el oo
2022 of 68Ga-PSMA ZAH 2T o
(2022) PET/CT t 21 +11H(TP)
U9 18F-NaF PET/CT +283(-)
5 Berard  TEM g BETTMRI, CT, PET-
2022 2, T 0474% =X pHRE ]
(2022) Suot SPECT I 2 +68(-)
o 18F-NaF PET e oo <at o N
Wang ~ BIRIF “or” M EE QUSE £ o
4 oo o 18F-NaF PET/CT 58 SieeA C1H) +454(TP)
SPECT -
& 18F-NaF PET/CT +30(-)*
5 Raju2020) FYM 50 -
or 68Ga PSMA PET/CT 23
18F-NaF PET/CT 31 - NaF 7+ B ZAf0]| H|3H
BS 28 - +9B(TP)
6 Ueda ZAE MRI 16 - -
(2020 & 7 31 - +5B(TP)
68Ga Dotatate B o
PET/CT 8 +28(TP)
18F-NaF PET/CT 13(EP)
;  Dryberg MM  68Ga-PSMA 55 QAL ]
019 ¥ PET/CT,
WB MRI -
- riainq _1BF-NaF PET/CT N
8 2019 ¥ s 64 - 750)
+3B(NaF L} e )
9 Harley xziM  18F-NaF PET/CT 20 ()
(2018 WBBS _
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HIKK o L CHAIR} ESTT )
(Emar) Hs = T (FBZI)
E% 3EH
18F-NaF PET/CT SIXIA | +1E(FP)
Fonager X.j}%l*._" 37 %:‘é* (TP)
o S
@o7) ™ g 9= EP) | +15EP)
SPECT/CT (TP)
~ +10(TP)
18F-NaF PET/CT 117 (vs. BS)
MM
of BS 117 s —
gy o s
AIER = +5H(TP)
=7 SPECT/CT 117 (vs. BS)
+2H(FN)
NaF PET/MRI 46 (vs. other)
7
Apolo XziM  18F-NaF PET/CT 68 (tgéwq HuEw\_q)
(2016) 4 (A7h=)
BS -
18F-NaF PET/CT +3H(-)*
BS _
Jambor 74,
MM SPECT 53 —
(2016) of
SPECT/CT +2H(-)*
MRI -
+33%(vs.BS, EH ¢
YUY, 18F-NaF PET/CT &)
t _?_|o:||-’ +10%‘(VS.FDG, té'tnﬂ EI
Aaz(2015)" sy 37 E5a)
2 Y BS -
18F-FDG PET/CT -
5 Piccardo _IQI_HOf%f 18F_NaF PET/CT 32 +9%(TP)
(2015) 18F-FDG PET/CT -
HRsIY E= YN E=
18F-NaF PET/CT 36 A F=EpE AIFA6IH -
£
+4H*
18F-NaF PET/CT <
g Shama'  AE FrEn 22 (O174 & 27
(2014 & BS (4471 HH L)
~ +467} EH
18F-NaF PET/CT . (307 TP)
_ +2871 HH
18F-FDG PET/CT Q74 TP)
Chakraborty  ypot - o FHUEEL +2H(TP)*
7 (2013) dfgtor  18F-NaF PET/CT 48 (6-12740]LY (Z7] @7
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M1 XX}

CH&

b CH&S Xt .
4
Wo(SmOIE) @ B 2 B (BISFIEY
BS -
SPECT/CT -
18F-NaF PET/CT +42(FP)
Bt 18F-FDG PET/CT 30 ALt -
BS +5%(FP)
18F-NaF PET/CT pECAES
18 Damle oy 72 OIARR|CH +10S(FP)
(2013) TS 18F-FDG PET/CT S -
BS +132(FP)
18F-NaF PET/CT
M
= 18F-FDG PET/CT 49 QAEIEt -
BS
MM
or 18F-NaF PET/CT +3%(-)
19 A% ouor 10
013) Nmer
Sor 18FFDG PET/CT -
Bortot 18F-NaF PET/CT %AIBS, MRl and CT) & +112(TP)
20 o ¥ 42 YNFIC EEBHAIE
BS 215742) -
| 18F-NaF PET/CT . +22(TP)
agaru Helst Bl T= Yyst
21 o1y ¥ BS 52 X zmpazy -
18F FDG PET/CT -
Kiolhede %24  18F-NaF PET/CT N
22 5 182 -
(2012) ¢ 18F-FCH PET/CT +4(-)*
5 H
Mosavi' 228 18F-NaF PET/CT T U GBS syt oy
23 <2012> XJE)\J 49%:' M | DWl) 74]_"— =5t +2 o(o [l -I = I_)
(o]} = [=)=|
= MRI +1B(FP)
. MM 18F-NaF PET/CT 34 +4B(1TP, 3TN)
24 Vgﬁﬂ‘fﬁ g MRI &= CT
Qurer -
o5 Kuger  ZggMd  18F-NaF PET ag  NeF. FDG, MRI 4ziA +43(-)
(2009) & 18F-FDG PET/CT 53 -
7 A
: Regula Xz 18F-NaF PET/CT 699 B +12074(-)
(022 68Ga PSMA PET/CT  (213) -
193 18F-NaF PET/CT +3374(-)
2 Raju(2020) HZAM 315 -
of 68Ga PSMA PET/CT +57H(-)
(2018) ¢ 68Ga PSMA PET/CT -
18F-NaF PET/CT 526 o
FSEI S ——
4 cmz’g'fg‘ oG- BS 526 MR -
18F-FCH PET/CT 470 )

(vs. BOEZF)

46



M1 XX}

CH&

CH& <t

o _
o (SmolE)  ma ait + At BT
18F-NaF PET/CT +10074(TP)
Storto MM
5 (2013) of 253 CT
BS -
g  Yen  zaM 18F-NaF PET = GERE +97H(TP)
(20100 & BS ST -
18F-NaF PET +17H(FN
; Kruger — MEM 9 Na _F FDG, MRI GAZAt +18H7(H(—))
(2009) & 18F-FDG PET/CT £

(737 vs. B57H)

BS, 99mTc-MDP planar bone scintigraphy; WBBS, Whole—body bone scintigraphy: WBI, Whole Body lodine; PET,
SPECT, single photon emission computed tomography;FDG,
fluorodeoxyglucose; MDCT, whole-body Multi-Detector-CT; PSMA, prostate—specific membrane antigen; FCH,
fluoromethylcholine; SN, sensitivity; SP, speicficity; FN, false negative; O, Optimistic analysis(equivocal — no
metastasis); P, Pessimistic analysis(equivocal — metastasis)

Positron Emission Tomography; MRI, Magnetic
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ol dziolo] Qe PAAPIETEAY-FI8 BR 0] HA AE Bol (o] vsks B
15%0) 4 SRIBHIr. 1 2k vl Al A SRIE|A] ARt 18F-NaF AAE 531 849 335
24 21l 59 4 B, b el B o] B S o el S ES
AT 50 AN R A ZHGHE W71 Al T Selsigleh. AE2-S BT BHL 9ol
S AR B BREE CE 3.1000] FeIH
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H3.10 22Zat0e &

=13

o
HI1 XXt M| 7|4t . .
(BHET) oK | 24 il = e
Usmani _ * & 38%(453, 95% CI 30-48%)°| SAMO|IA R |2 THAH 2| HAIHQl Habt 4
(2022) 117 2Rb | - BS2t H|wal l\_laF j.;‘.'AfE 19%'(_1 6%, 95% Cl 10-24%)9| BXtS up-staged, 26H(22%, 95% Cl 5-31%2 BXE BS
down-staged S| & (BS2t H|wsll SPECT/CTZAN= 13H2| BAHE up-staged, 582 BHAE down-staged S| &)
* NaFZ 271 389 &1t & 1% (pelvic lymph nodal metastases)2 22=X|22 YAMMXIZE, 182 YAKIR|Z <} 213 MY
50 BRp | MEMES EUL, UK $F B2 S2E2X|RQ S 2XH HPMEMES ¢S
Reiu * PSMAZ LU7AFE 2HO| Siit= &/ MEMt 2 gl St O MO|2 SEEXEE Us
(2020) o & BMOM 2F SHOIUY 240l 2X} & S¥2 AIMMPUENES, 1282 22=X=, 3¥2 YRR, 282 PSMA
orchidectomy@ZSEEX|z, 282 X2 Q0| FHEESt
315 HH | o = ZAJO|A] LT JGOINH 2189 et & 1282 S2EX|=, 5FL orchidectomy8E2EX|=, 2F2docetaxelR22E2X|=, o
2 AR S EEX|=, oF B2 ZRHHYMENS+HLMMRZ+SEEXZHS
Rao 181 SHR} | @ BIWZHAKBS) CHE| 2S5t FITHS B2 StRt7t Lot A% 2a|dyo| Hatet
(2016) 991 oy | (BAD 258 T equivocal finding)2 NaFOilAf 49, BSOIA 198321(p=0.03) BS
S | - (#8) IS5 Rtk equivocal finding)2 NaFOIA 57H, BSOIA 26712
* NaF 7:.:3)\}7243?} Che A/ YRlaE Z0E Saf, 118% & 3080IM Rzl Hapt 4y
Broos 118 st | 23T UZX|7 HE(14H S22X|F, 6 3ISIXX|Z, 4H antiosteoporotic drug), 6HS 25} HAIMX|ZE & =10, 1ES  H|WZA}
(2018) = smarium-153 X|22 A = y =
- 292 FUI2 EH MAS A6, 132 FIHEQ SHTAE O B &, 88T HAIZL SiXf X2 ZH0| =X s
Harley 20 st | ® 1H(5%)2 NaF 2= Qloh X|20| =2 F3ks 0
(2018) - 2204 HIRHOE BZsk, L IAEE|Z0IN KRR # BS
\endergem _ * I MOt E0IE St & 5HUAlE 2RI LAMIR|ELF 3H7t SERX|RE MG 2F0A = et SEEX|=E HQtet
2019 104 BHAL | o BTOP} SRILX| 42 IO MHZ(locoregional, non-regional lymphhadenopathy)0| = &k} 6H £ 3HUH = SEZX|RE
SHch &5t YA X2 E O CHE 3| X0l S22 X|=0F HQHet
Zhan _ 3
(2018?) 45 HH | e 46H F 13H0| NaFet FDGE &M Ar834E I, FDG t= AAAU=0 Z2Fst X|= W0 Hatat
Capitanio * NaFZ1pt Xz H2l0] JS = BAh= 458 S 38Y
(2016) 45 SR | -2 FUNQI i i FT IR0 EF-YARMX|=t OfH SlefX|2E e
- 182 W07t Y0, HHO|E XI=5H| 98t +EXIZ0A HIXI= S
J(gr(r)zbg)r 53 st | ° 29%}?&2?&%* BIXt0l|A] SPECT/CT, 18F-NaF PET/CT 2 wbhMRIOA{ZH LZAE #{TH0|2 L7402 X|2EIH0| HAZ 0] 3159
= 10
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M1 XX HH 7|2k =
e =l e 12
o 13O| Qutok SEXI0| M NaF2} MRIZ RICtsH #{Z0| 2t off SE22XZE AIRfE!
(IS) * NaF ZAH 0| 9| X2 YH2| HalgR * NaF ZAL 0|22 HIX|Z0|M X|22 HFH H2R=
1,024 -7 || BRI0IA 46.7%(95%Cl, 43.6-49.7) - R7|EH SXIOIA 41.4%(4249)
(';(')”1”;83 (1F83A7) SR} | 7| B0 | ORIEIRIOIN 44.19%(956%C), 41.9-46.3) — 7] BIF0| OSBRI 35.2%(7032) rNersfrEyT
(oM I E10] OAEIRIO 52.09(OB%C), 47.6-56.3) _ 2134 BIR0] OJAIBIXIONA 46.9%(2392))
B * NaF ZA} 0|22| X|ZHIHO| Hals * H|X|2—X|= * X|E—H|X|=
(S -7 | Qulol SIXK181H) OflM 42.5%(35.3-49.7) 662(36.5%) 112(6.1%)
570 | N =227 | HIAM|ZEHQE SEXH166H)HIA 54.2%(46.6-61.8) 78H(47.0%) 12%(7.2%)
i 0 ~21 7 [EfR) BIRH223Z)01H 52.0%(45.5-58.6) 10624(47.1%) 1124(4.9%) rNeZFlSi’rEyT
(00146 (rowy |-B| EAH [ 271 BEO] ok Rt EXi0l 24.3%(21.3-27.3) 1622(20.7%) 28%(3.6%) ki
1814 N —7| B0 OJA] H|AM|TEHQE ZERI0f|A] 36.0%(31.2-40.9) 1199(31.3%) 18H(4.7%) 2
' 0] - Z7| HXO0| oAl T|EIRt EEXI0IAN 31.1%(27.5-34.6) 17128(26.2%) 32H(4.9%)
POM) | B ~XI3H HHFO0| O QuISH BEXI|IA 60.3%(53.5-67.1) 110H(55.3%) 102(5.0%)
43 | O — XI5 B0 | oA 7 |Eft ZERIOIA 52.1%(45.7-58.5) 112H(47.50%) 14 7%)
Tham 22| EH |« BSZAOIN SHOIRIE AB(18%) B0 NaFR BRI} TIEIEIO) XIZHO) B8t BS
Chekraborty 48 ixp o HMO|E FITfSt _NaF 751}%_ Eaoff ?I—’.ﬂ_‘— radical cystectomy?@| ZAX|Z2t external beam radiotherapyE ot 3 BS,
(2013) = bisphosphonateX|2= SHi6t HAIX|E2 HHH SPECT/CT
* 11%(8H)7t ZIHZ Qlo| X|ZHB0| HSte!
72 BA} | - FDG2t Hlwoll NaF ZAMZZ Qlo| 2HXtQ| 12.5%7t up-staged, BS2t H|wal 3H2| &K} up-staged =11, 5H2
Damle down-staged = DG, BS
(2013) * 40H = 12%(68)7 THOZ Qloh X|= 0| Hatet ’
49 2Rt | - FDGE H|wsH NaF HAFZDIZ QI 9H(18%)2] 2HAt7t up-staged, BS2t H|w6l 1H2| 2X7t up-staged =11, 5HO| StXp7t
down-staged =
Kjolhede 90 sixt | ° B0 |7} TISt=] 183(20%)01A XIZEO0| curative®lAl non—curative 22| UXHNEH|QHOZ Halst
(2012) = - 188 = 11H2 NaF ZAIEZ, 1782 FCH ZAIZ {0

*: ZXHAAIR! NaF PET/CTY Sensitivity(TP/TP+FN)
BS, Bone scan; NaF, 18F-NaF PET/CT; FCH, 18F-fluorocholine PET/CT; SN, Sensitivity; SP, Specificty; IS, initial staging; FOM, first osseous metastasis; POM, suspected
progression of ossous metastasis; B, breast cancer; N, non—small cell lung cancer; O, other; Cl,confidence interval
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T 201299 HFo] g=o 7 SAEYL, 0]F 20141 0] AEF(EARGE 80%) 2 HAF =}
g Y57 |e2 HAEAE Foi5t 231 AlE Hokg S40= 4 %‘.104 = AES B9l i mUER e
2 EE FAR, 20239 A2} Q57168 71H9199351(2023.2.10.)0014 £ 7159 2P/ E B nbdo
sl & 8RA(H st} 191, FAFelstat 191, @AZF M 191, Sl 191, ARE1 191, vk o8}t
191, B@ L} 191, ZA7I5HIE g 1) o= g H Al U3]ofA AAH TS 53 Brlote s
2191519, 2023 A|102} Q=7 ]1&AE 7Y s oA 2546kt

AAA Fd g A e 32 F 57HFIHE A 558, THAT 2H)o] 3t
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P SR el ARAISE A TR 59 R AT, SAEAR: FAATETEEY

-F-182298 e, H|ZAAR= Al AAKMRI, CT), SHolskd Zul A HAHZAIA,
SPECT(/CT)), I8 PET F4 HAH18F-FDG PET(/CT) 68Ga-PSMA PET/CT)Z ~&-s}of &<l
stgict. BIERE WA, SN, S, ARG A 2] HlEG o] e
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0.96~0.972 HlwAAR] FA7H 9 SPECT/ CT(0.67~0.83), PET/CT(0.63~0.90), MRI(0.81~0.85)
AR HE] 28 $Fo|tt FAAYETEEY-F-18 ST = AAR] 53E0|xE= 0.90~0.92
2 vwHARI Z278 9 SPECT/CT(0.77~0.89), PET/CT(0.99~1.00), MRI(0.82~0.92) A} H]
3 HISSBIAY 22 £F0IQ0th FAAETEEA-F-18 228 AAR] SFAUCE 0.98Z H]
WAAR] ZA7 9 SPECT/CT(0.83~0.89), PET/CT(0.95~0.99), MRI(0.90~0.94) ZAt] Bl3] &

= 0|3
SAEARRY Bl AR AR E2 F 16804 Hurstlon, £d tiF-2olAM BlagdAe}t 60%
olFel dAES EAT

wolo] tha] 7P AIE B & 308N FAAREHSHY-F-18 BT} & 7
A s 23 B EE g B ARE Bsigon, HEAdeIA $190/91e49 7
S mrt [9pg/2e49 7297 H Wkt

O]z dTof|o] FFoz AaHe] Hoks Bt (15H) 04 = FaAEd5E9-F-18
L= GAE S5 Aete wiido] eate] A= 9 gEgiio] Hotd ARlEe] 1= A

¥

WIS TERY-F-18 2025 29|95l B7) B o] 27s}e] hewt ol Aisteit
QA MERHOIA A EThEHOI-F- 18 B2.0 2= 7A0] 22k Fi T2l ofhkgo] BT
Q1S S A}, B APl I AL Aol WAL SAeH

= 3
1 QUAo] 933t 0] oI ELE Aol thk Qb 1S Zdesio] AlaRleiT QiAo BA )
%il—.

0
il

AIS PAGEHSEY-F-18 BRI APt BB §) ] 958 Ay e
7HAe b o' A T S TS o] 2 3 A g B ARAY FFS ol ATA
7\&E wesiolt.

2915 o5 Fdt] FHAFETSHY-F-18 ST HAR: oM 4] i Mol ojad==
S5 o2 wiHo] 7L, Ak 9 BUERS 913t T AR A QPsk a9l 7]4 e Tslol
ok, T3 @7 SholE 22 vheko 2 wido] ATkA] EFAIET} SRAe] Ao R A AlEst
Arhd YA 0T LAY P K| 7ol Eo] F Hloletar A Asteict

2023\ 107+ 9271448 7H919991(2023.10.13 )04 = 2 9193] H= o] ZAs}] 927164
B7PAR YA AUZA0R] O SHATZAELFF-18 BF- Q2= of ofsf o33 2ol 4]
stolct.

0|2 7]&AE719)Q3]= QAAFA obAT abAe] 2 W ] 9] B o =
uf St QUARIoIA oFA FaFe] wikdo] SIS o At 1&«41 20| El= 7|4 Tl

o_‘Eu
N
ool'
1
A
4
)
;
k=
s
_O|L
0,
o

52



ZAQo U A=
] o] 71, 215k, BUES 91} PAAPETEEYF-18 BR00|E PN I 02 Hojsig

53



DA S

7.
8.
9.

10.

11.

12.

13.

14.

15.

16.

54

oz
]
FiD
rol

AR EFHAIE 7M. A3 E Y 2 dgFolHE 20234 2¥5H

AR AAEZHY. gldlo|E /R E(2023.2.74) https://opendata.hira.or.kr/home.do
AR IAE 7T, 247 HAFEE(2023.2.74) https://biz.hira.or.kr/

T, AAMH B7E AR ¥ 29} AlE| % 357 EMJ(Ewha medical journal). 2017;40(1):9-16.

71 EAE. Wb da1 42 9 o9 T HAY EY) Aol8E2FTY (2023.2.7M4).
https://www.cancer.go.kr/layl/program/S1T211C223/cancer/view. do?cancer_seq=4473465

A5, WL, qEE, A, L34, AR, 5 A BAnd 2 Qg e .

T
o
o
I
E
&
ﬂ"
ox
ot
i)
H
B
é
(0.0]
)
B
2
o
o
>
W]
(@]
W)
©

AlEZoJekzob . o= 7] 7|1HHEE(2023.2.84)
184 A, YA PET. 118|9Jst 2011.

o

American cancer society.https://www.cancer.org/treatment/understanding-your-diagnosis/
advanced-cancer/bone-metastases.html

Beheshti M, Mottaghy FM, Paycha F, et al. (18)F-NaF PET/CT: EANM procedure guidelines for bone
imaging [published correction appears in Eur ] Nucl Med Mol Imaging. 2017 Nov 13;:]. Eur ] Nucl
Med Mol Imaging. 2015;42(11):1767-1777. doi:10.1007/s00259-015-3138-y

Boellaard R, Delgado-Bolton R, Oyen WJ, Giammarile F, Tatsch K, Eschner W, Verzijlbergen FJ,
Barrington SF, Pike LC, Weber WA, Stroobants S, Delbeke D, Donohoe KJ, Holbrook S, Graham
MM, Testanera G, Hoekstra OS, Zijlstra J, Visser E, Hoekstra CJ, Pruim J, Willemsen A, Arends B,
Kotzerke J, Bockisch A, Beyer T, Chiti A, Krause BJ; European Association of Nuclear Medicine
(EANM). FDG PET/CT: EANM procedure guidelines for tumour imaging: version 2.0. Eur ] Nucl
Med Mol Imaging. 2015 Feb;42(2):328-54. doi: 10.1007/s00259-014-2961-x. Epub 2014 Dec 2.
PMID: 25452219; PMCID: PMC4315529.

Fendler, W. P., Eiber, M., Beheshti, M., Bomanji, J., Ceci, F., Cho, S., Giesel, F., Haberkorn, U.,
Hope, T. A., Kopka, K., Krause, B. J., Mottaghy, F. M., Schoder, H., Sunderland, J., Wan, S., Wester,
H.]., Fanti, S., & Herrmann, K. 68Ga-PSMA PET/CT: Joint EANM and SNMMI procedure guideline
for prostate cancer imaging: version 1.0. European journal of nuclear medicine and molecular
imaging. 2017;44(6):1014-1024.

Grant FD, Fahey FH, Packard AB, et al. Skeletal PETwith 18F-fluoride: applying new technology
to an old tracer. ] NuclMed. 2008;49:68-78.

Li Y, Schiepers C, Lake R, Dadparvar S, Berenji GR. Clinical utility of (18)F-fluoride PET/CT in
benign and malignant bone diseases. Bone. 2012 Jan;50(1):128-39.  doi:
10.1016/j.bone.2011.09.053. Epub 2011 Oct 6. PMID: 22001678.

NCCN Clinical Practice Guidelines in Oncology(NCCN Guidelines®) Bladder Cancer. Version
2.2023(April 25, 2023)



17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

NCCN Clinical Practice Guidelines in Oncology(NCCN Guidelines®) Breast Cancer. Version
4.2023(March 23, 2023)

NCCN Clinical Practice Guidelines in Oncology(NCCN Guidelines®) Prostate Cancer. Version
1.2023(September 16, 2022)

NICE guideline. Lung cancer: diagnosis and management NICE guideline [NG122] Published: 28
March 2019 Last updated: 14 March 2023.

NICE guideline[Internet]. Advanced breast cancer: diagnosis and treatment Clinical guideline
[CG81] Published: 23 February 2009 Last updated: 16 August 2017. [cited ] Available from:
https://https://www.nice.org.uk/guidance/cg81/chapter/Recommendations

Segall G, Delbeke D, Stabin MG, et al. SNM practice guideline for sodium 18F-fluoride PET/CT
bone scans 1.0 [published correction appears in ] Nucl Med. 2011 Mar;52(3):495]. ] Nucl Med.
2010:;51(11):1813-1820. doi:10.2967/inumed.110.082263

Sheikhbahaei, S., Jones, K.M., Werner, R.A. et al. 18F-NaF-PET/CT for the detection of bone
metastasis in prostate cancer: a meta-analysis of diagnostic accuracy studies. Ann Nucl Med.

2019:33:351-361.

Shen, Chen-Tian MD: Qiu, Zhong-Ling MD; Han, Ting-Ting MD. Luo, Quan-Yong MD.
Performance of 18F-Fluoride PET or PET/CT for the Detection of Bone Metastases: A Meta-analysis.
Clinical Nuclear Medicine. 2015;40(2):103-110,

Van den Wyngaert T, Strobel K, Kampen WU, Kuwert T, van der Bruggen W, Mohan HK,
Gnanasegaran G, Delgado-Bolton R, Weber WA, Beheshti M, Langsteger W, Giammarile F,
Mottaghy F M, Paycha F, EANM Bone & Joint Committee and the Oncology Committee. The EANM
practice guidelines for bone scintigraphy. European journal of nuclear medicine and molecular
imaging. 2016:43(9):1723-1738.

Van den Wyngaert T, Strobel K, Kampen WU, Kuwert T, van der Bruggen W, Mohan HK,
Gnanasegaran G, Delgado-Bolton R, Weber WA, Beheshti M, Langsteger W, Giammarile F,
Mottaghy FM, Paycha F; EANM Bone & Joint Committee and the Oncology Committee. The EANM
practice guidelines for bone scintigraphy. Eur ] Nucl Med Mol Imaging. 2016 Aug:43(9):1723-38.
doi: 10.1007/s00259-016-3415-4. Epub 2016 Jun 4. PMID: 27262701; PMCID: PMC4932135.

Wang D, Li H, Guo C, Huang S, Guo X, Xiao J. The value of 18F-NaF PET/CT in the diagnosis of
bone metastases in patients with nasopharyngeal carcinoma using visual and quantitative analyses.
Front Bioeng Biotechnol. 2022 Aug 24;10:949480.

Zhou, J., Gou, Z., Wu, R. et al. Comparison of PSMA-PET/CT, choline-PET/CT, NaF-PET/CT, MRI,
and bone scintigraphy in the diagnosis of bone metastases in patients with prostate cancer: a
systematic review and meta-analysis. Skeletal Radiol. 2019;48:1915-1924.

55



1. 2=7I=Tig 7t E =l

g LI

=27 |eAB7HYeE S 1982 AYe® =0 oy, ' FIAYEdSEEY-F-18

o&=2&8 o

=0 oA 9§ w3k WS S Q)Role e gshe & 28] AZleic

1.1 2023'4 HM2x} 2|27 1= B2
= 3]9]9AL: 20234 29 102

« SlojUfg: ARt ZEES W 29)U8] 74 o 4]
1.2 202349 H| 10X} 2= 7|=xHLI &3

1.2.1 o=7|&M 7S] 22HAMH)

= S]O]AUAL: 2023 9¥ 279 ~ 10¥ 6¥

= Sojg: HFHO AR
1.2.2 O27|STHIISIHS

m 3]9]UAL: 20234 109 13

= SOy HEY @ AnEY

56

Hu

=727



2|

FAAPFEIZBLY-F- 18202 o] QA I T 29181 =TSR R
o4 5519] 2 A E 7} Rok o] sl(shelstat 191, FAelakat 191, Bolsahnt 19, gl 19l
1, BlueOlsa 191, Yt 191, A7 tofakt 19) 0.2 TstAck, A998 BE AHL

2.1 MMt 298e]|
" S|OJUA|: 20234 54 3

« S1oh8: WY 2 el =)

2.2 M2x} A2 2S]
= 3194 20239 74 6Y

" Sohg: H AEA 9 B4 J1e P o

2.3 HI3X} A A3
= 3)9JYUA]: 2023 9 11Y
m 3oL FE HUA HE AR =9

57



3.1 =2| HO|E{H|0]A

3.1.1 Ovid MEDLINE(R) 1946 to SiXj

e ot ZM0f HMZEIN)
1 bone.mp. or exp "Bone and Bones'/ or skelet*.mp. 1711383
(tumor or cancer or carcinoma or neoplasm).mp. or exp
CHALR} 2 Neoplasms/ 5003044
. .
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5 exp _Socilum Fluoride/ or NaF.mp. or exp Fluorides/ or 80929
fluoride*.mp.
positron—emission tomography.mp. or
6 exp Positron—-Emission Tomography/ or PET.mp. 328477
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0.93 (0.82, 0.99)
0.67 (0.50, 0.80)
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4) BS_ 7|4t pessimistic

id Sensitivity (95% CI) Specificity (95% Cl)
Usmani(2022) —— 0.45 (0.38, 0.53) — 0.59 (0.48, 0.69)
Usmani(2022) —— 0.56 (0.49, 0.64) — 0.49 (0.38, 0.59)
Usmani(2022) —— 0.59 (0.51, 0.66) ——  0.88(0.80,0.94)
Wang(2022) — 0.70 (0.61, 0.77) ——  0.86(0.77,092)
Abikhzer(2016) — 0.63 (0.51, 0.73) ! = 0.97 (0.94, 0.99)
Jambor(2016) —— 0.69 (0.61, 0.76) —e— ' 0.72(0.60,0.82)
Jambor(2016) —— 0.77 (0.69, 0.83) — | 0.52(0.40, 0.64)
Jambor(2016) 1=~ 0.82(0.75,087) e 0.93(0.85,0.98)
Lee(2016) _— 0.20 (0.03, 0.56) ————————— 0.71(0.29,0.96)
Rao(2016) 0.96 (0.93, 0.98) ~e  0.91(0.83,0.96)
Ota(2014) —o—~— 0.64 (0.41, 0.83) - 0.99 (0.95, 1.00)
Ota(2014) —'—-— 0.88 (0.68, 0.97) - 0.99 (0.95, 1.00)
Lee(2013) —_— 0.39(0.22,0.58) —e——m— ' 0.08(0.00, 0.38)
Yen(2010) ! 0.93 (0.82, 0.99) +—e 1.00 (0.86, 1.00)

Overall <> 0.71 (0.52, 0.85) <> 0.87 (0.63, 0.96)
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3. PET
1) PET _ZA}F7|46F _ optimistic

id Sensitivity (95% CI) Specificity (95% CI)
Agrawal(2022) ! < 1.00(0.97, 1.00) — 0,98 (0.92, 1.00)
Dryberg(2019) —.—- 1.00 (0.83, 1.00) —' 1.00 (0.90, 1.00)
Zacho(2018) ——————— 080(0.44,0.97) — 1.00 (0.94, 1.00)
Capitanio(2016) — L 078(0.52,0.94) —4$ 1.00 (0.87, 1.00)
Ota(2014) —.— 0.89 (0.52, 1.00) 1.00 (0.16, 1.00)
Sharma(2014) — .+ 1.00(0.54, 1.00) — 100 (0.69, 1.00)
Damle(2013)_lung —-—.— 0.79 (0.54, 0.94) —f 1.00 (0.72, 1.00)
Damle(2013)_breast ——  0.74(0.56,0.87) —e 0.97 (0.86, 1.00)
Damle(2013)_prostate — " 0.72(053,0.86) ——$ 1,00 (0.80, 1.00)
Chan(2012) _._. 0.72 (0.47, 0.90) —o 1.00 (0.94, 1.00)
Chan(2012) —————  0.78(0.52,0.94) — 1.00 (0.94, 1.00)
Langsteger(2011) —a-— 0.91(0.71, 0.99) _._ 0.89 (0.65, 0.99)
Overall <'> 0.90 (0.78, 0.96) (] 0.99 (0.96, 1.00)
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2) PET_ZHA}7]4l pessimistic
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Damle(2013)_lung —
Damle(2013)_breast —O—E 0.74 (0.56, 0.87) —'i 0.97 (0.86, 1.00)
Damle(2013)_prostate —— | 0.72(0.53, 0.86) —F 1.00 (0.80, 1.00)
Chan(2012) ————  0.72(0.47,0.90) - 1.00 (0.94, 1.00)
Chan(2012) ——= 0.78(0.52, 0.94) —* 1.00 (0.94, 1.00)
Langsteger(2011) —— 0.91(0.71, 0.99) ———— 0.89 (0.65, 0.99)
Overall <> 0.90 (0.78, 0.96) 0 0.99 (0.96, 1.00)
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3) PET_®7|9F _F2¢l
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4. MRI
1) MRI _SEA7|9F _ optimistic

Dryberg(2019) —e+—  0.80(0.56,0.94)

Zacho(2018) ——e———— 0.25 (0.03, 0.65)

Lofgren(2017) ————— &+ 0.86(0.42, 1.00)

Jambor(2016) — 1.00 (0.82, 1.00)
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2) MRI_€AF748t_pessimistic
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3) MRI_®® 7|9t _ optimistic

id Sensitivity (95% Cl) Specificity (95% Cl)

Jambor(2016) - 0.95(0.90, 0.98) — 0.95(0.87, 0.99)

Mosavi(2012) ————<———  0.56(0.21,0.86) 0.00 (0.00, 0.84)

Piccardo(2012) - 0.77 (0.73, 0.80)

Overall 0 0.81(0.52, 0.94) ‘ 0.83 (0.26, 0.99)
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4) MRI_®H® 7|5 _pessimistic

id Sensitivity (95% Cl)
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