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ABSTRACT Dopaminergic positron emission computed tomography (PET) has been validated as
an important supportive and exclusive criteria for the diagnosis of Parkinson’s disease. However, it is
limited in the differential diagnosis of different kinds of parkinsonism. The different cerebral metabolic
patterns in °F-fluorodeoxyglucose PET imaging can facilitate the further differential diagnosis. Based
on the previously published expert consensus for the operation procedure and clinical application of
PET imaging, this expert consensus was formed after systematic combing of dopaminergic and glucose
metabolism imaging. This consensus aimed to standardize the operation procedures of dopaminergic and
glucose metabolism PET in parkinsonism, providing suggestions for the report interpretations, and further
guiding the clinical practice using the “dopaminergic-glucose” united PET imaging in parkinsonism.
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Tab1 Grades of evidence and recommendation criteria in the guideline
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Evidence grade Description Recommendation grade Description

AZ B RIRT 2 BE PR R s 1% HEHEAN(E) — RV T EERIEA R AR
s Meta7} 4

B2 B R PET — BN B I % PN T A A T RIS A7 TR SR — 3
BRAEAARBEHLIT TS B TaZEub/ S WU A AR, T /ME

NN E R RL

C% LR NI (E)/ NEART T 116414 = 3R I RIEE b, (AE R4 B A X T
PR FE . TEMF TR AR EA— AR, UEEST ARS%

JEEBIA AT, FL2 I O A R O disorder, RBD)E#& M, DAT-PETI R G n] S 3L Hia

TEZERTSKIE, DAT-PETN B & b SURMAfE L#aH, FENPDIRGK WG, HEDAT-PETN 2%
A B [ A SRS 0 0 A AT AR B 1) 52 F5URE R il 5 5 05 (1) 0 R i N B . DAT-PET i
A 1 e R 55 75 (rapid eye movement sleep behavior B RYHARNEG ULIE D .

Bl DAT-PETI BAGAE IEF X HEE B A< A0 5% g v g B
Figl Application of DAT-PET imaging in healthy controls and parkinsonism
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Notes: (D In healthy controls, DAT-PET showed uniform and symmetrical distribution in bilateral striatum, as a comma shape; (2 In patients with RBD,
DAT-PET showed slightly decreased distribution in right posterior striatum; (3 In the patient from (2) progressed to PD after follow-up, DAT-PET
showed decreased distribution in bilateral striatum; @ In patients with early stage of PD, DAT-PET showed a gradient decrease in the distribution of
bilateral striatum, especially in the right side (the opposite side of the affected limb from disease onset); (5 In patients with late stage of PD, DAT-
PET showed severely decreased distribution in bilateral striatum; & In patients with MSA-P, DAT-PET showed decreased distribution in bilateral
striatum; (@ In patients with MSA-C, DAT-PET showed decreased distribution in bilateral striatum; In patients with PSP, DAT-PET showed
decreased distribution in bilateral striatum; (9 In patients with CBD, DAT-PET showed decreased distribution in bilateral striatum
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Fig2 Application and interpretation of DAT-PET imaging in parkinsonism
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Notes: Healthy controls, patients with essential tremor, dystonic tremor and drug-induced parkinsonism present normal dopamine distribution in DAT-PET.
Patients with PD, PSP and MSA-P present dopamine reduction in DAT-PET. Patients with orthostatic tremor, VP and AD mostly present normal
dopamine distribution, and partially present reduction in DAT-PET. Patients with MSA-C, DLB, CBD, FTLD-P mostly present dopamine reduction,

and partially present normal distribution in DAT-PET. This figure is adapted from Kagi, et al.

2 RABZEAE- A4 F75 (multiple system atrophy-
parkinsonism, MSA-P) & EDAT-PETIN B15 2 F£ I
NRBHN AT R RRAT, FTENTRYE. 2 REE
-/ MK (multiple system atrophy-cerebellum, MSA-
C) H % DAT-PETN 4% 7T BN IF 3 s R
PSP # DAT-PETIN 214 £ 281 H B35 WK™, H
5 AN () B 55 7 A P 22 S O S 3 Y. fECBD R
FHH, AR SCRIRDAT-PET il ' 5 vl & 30 H B
THAXTFRM:, EB AR IER .. ARKZEm
DLB. #3575 - i 4 # 4F (frontotemporal lobar
degeneration-parkinsonism, FTLD-P)Z 2 DAT-PET

[15]

2 AR B SBAR T A B, R B T SR
NIEFEPE A RBN IR E R L A AR A B/ N 3
w418 (spinocerebellar ataxia, SCA)RIF /R ik 2R
Ji(Alzheimer's disease, AD)FiREE T, I EE
FISCIRARDAT-PET if 245 1] H B8R,

2, DAT-PETNAG ] LAFI Wy B 2 A5 A7 A
SEfET 2 CREREMRZ TT P, (HAESERIAS A i <5 %
LEAAEI R Ty T BE A R,

2.3 FDG-PETJii {2 4 7 A <8 A FH 58 B9 v i I R
B FDG-PETiN A% v] DA 7R #6995 A 5% 1 g X
BHRHE, AB TR RIS . 5IE% ALLE,



-366 -

RBD Y RHIER B A M SURAAR (A Fe 2 0 BIE) i
Dl E5EE] L ARl s B X AR A DR
AU EE I, B 2 B PR e S8 DI B A AT
BEARE"2 TIPD HE I AE 2 I S LR A (LASE
ROBI) BN OB Fe AT 3 5l B s
AR BE =, AR R AT A i TR I A A
FERRAR, FIPD AT 2 B FEAZ AR = . H
Hij, PDMIKFDG-PETN R ELAERE. &
B 2R S E R I T HOMS ) T SER,

FEARIARLIG S ARZR A AR, MSARHIE I A XM
SRR (AT AZ 5 150 0 W 2) R (50) U /)8 9 A a5t
EE2*, MSARRI AL R AE R — & R,

Pl AR 2024 445 32 455 4 1

FHIMSA-CE LR K/, TIMSA-PLLER N EL T A
F, AR BN, S R AR PR A 5%
ATkt XA 2 i B R, PSPPSR L IR
SN AT P B2 T B SOIR AR (LR AZ R 12
ZEFIH KA R, CBDIRHEE I NIE 32
ST E R AON R  f BR B T SOIRARFO I AR
W2 FEARE" . PDD/DLBEHE 2 E A XU TH A
AR S A AR ARG, RIS S s (B A AR 1
%@[3810

2, S DAT-PETHN AR LLHE, [ Weds 2 AL
WHIFDG-PET I 2 AR REAS SEILAT A S AR A A AR AR
SIS ()

Bl 3 IEHR R B WL A AR L S A AR AR AR5

Fig 3 Brain metabolism pattern in healthy controls and parkinsonism
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Notes: (DHealthy controls (cross-section 1); 2Healthy controls (cross-section 2); (3Healthy controls (cross-section 3); @ In patients with RBD, FDG-

PET showed relative hypermetabolism in bilateral striatum; (3)In patients with PD, FDG-PET showed relative hyperbolism in bilateral striatum and
thalamus, with hypometabolism in bilateral posterior parieto-occipital cortices; (®In patients with AD, FDG-PET showed relative hypermetabolism
in bilateral striatum and thalamus, with hypometabolism in bilateral posterior parieto-occipital cortices; (DIn patients with DLB, FDG-PET showed
relative hypometabolism in bilateral parieto-occipital cortices, with preserved distribution in posterior cingulate cortex; (8 In patients with MSA-P,
FDG-PET showed relative hypometabolism in bilateral striatum; (®In patients with MSA-C, FDG-PET showed relative hypometabolism in bilateral
cerebellum; @0 In patients with PSP, FDG-PET showed relative hypometabolism in midbrain; @@In patients with CBD (cross-section 1), FDG-
PET showed relative hypometabolism in the right striatum and thalamus; @In patients with CBD (cross-section 2), FDG-PET showed relative
hypometabolism in the right cortex
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Fig4 The flow of applying united PET imaging for the diagnosis of PD
iE: PD=MA&EAR; MSA=Z Ra4edi; PSP=gtfTPEMs BRI, CBD=R A icty4itt; 2 BARREPETHR G FDG-PET K 21412 WiPDI it
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Notes: The procedures of “dopaminergic-glucose” united PET imaging for the diagnosis of PD were shown. The absolute exclusion criteria for PD were
referenced from Postuma, et al.™; Supportive biomarkers for MSA were referenced from Wenning, et al.®; Supportive biomarkers for PSP were

referenced from Héglinger, et al.“”
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AEZ54H . PF-dopaiF: S 60 ~90 minn] CIiRAME %
B BB R W 4 7 b £ (2 mg-kg™, J K EEL50
mQ) B JLAS 3 -O- i BE L B i (COMT) 1 il 71 B At
JIR(200 mg) DA fin 25 B4 Jie A SR ¥ P R 8 (A2
¥, 1 HHET)-
HFFEN10 FDG-PETHN BAR AT #E & HIRIE
FDG-PETH) A A5 & 45 R ettt , R TEA & R
ME /2266 h, [ {5 1k R A HUP D/ S AR 45
BAE~ BURE PR S5 R 58 52 M ik 28 25 0 AR Y 254 12
hPl bo XPF MBS R B, SRR s 5
HEATRE A A (AR, T 3R
3.2 PETRAAMHETFRRE
321 fRALE  PETINZARET T A B LBk T
EE SR, ER AL AT, Ay
FHFSERC AT o BRI SL AR Ia 3l T A R AIE AR T
T, N TR EULE R 2 I PD B LA K

It A SE e Fh — MR HEAF R AR AR . X TR RE R IR
WHoE, AIAREEATT 2R, BT I AR (AGGE
P, Dafiifeds).
322 HERERIE  MAEA: *F-dopa 185 MBq(fn it
SRR IR 2 e it R I, RS SR A
F); F-FP-DTBZ 370 MBq; “C-B-CFT 370~555
MBq; F-FP-CIT 185 MBq; '®F-FE-PE2l 185
MBq™. *F-FDG {44 77114k #5771 1:200~250 MBq.
3.2.3 DAT-PETHN B RERE 25Y1EG HAEL
minp S, 6 5 TE0.9% 5040 #7510 mL, LA
BOETBENN RGNS, JFRaZiinGg. T
TN e BB AL WGP IR R — B ],
SRIGATPETIN fEA% . °F-dopalt 4 /570~90 minJfis
K, FHE10~20 min; ®F-FP-DTBZI 41590 min
JFUAoREE, SRH:10 min; MC-B-CFTIE4})560 minJf
GRHE, RHE215~20 min; F-FP-CITy 4} /590 min
T8, KEE10~20 min; “F-FE-PE213: 41530
minFfi4% 8, %10 min,
3.2.4 FDG-PETH R RENFE 2914 HAEL
minp e, Bl S HE TR 0. 9% S AN . B S
R, EHF-FDGHTIE30 minfBas 4. B
IS FRORFEOR RS, DA o 0 B 1 I . Wi
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MBS RIT . HEE RARTRITEL60 minjg (A5 i 2
<2 min) G REE, KE10~20 min®,

KERTATCTHI T3k, JFATPET
BEAA R TS ), wREPET BARL AL
B, G EABASEOER GEN S5 W
i AR R ] A B i A E24 hEL b
3.3 PETEZLWEGEERTFRE BERES,
WA TRLAE 08 HUIT . BEFLAIZE X I (8] S 72 N
R AR IE DA REE A — 0 &, B TEGE
B AR S PR AL AR SIS R B S (R
FHEEEE . EEEM. MR SUNRIE. F
WL EZOR/AN, ), HisEgE gkl
45 A 15 K 2E(E (ordered subset expectation
maximization, OSEM). JE3 iz #% 5% (filter back
projection, FBP), %,

H TPETEIG B AE B B S 2, A TR
PETZE R THERI I RIE AL, —BHPETIEG SR
PSRRI S5 E R (10K ICT . MRIZE)EAT Rl G
VIR o VRS AR BOE &7 CTHIMREZ GO0 T
FEAE TR 53 BN 25 22 400 I PDIMA 48 AR 25 A AE(WMMS AL
TR/ NI S S22 4 55 ) FR B T R I B
3.4 PETRARMIfF R
3.4.1 DAT-PET /i mAGK: A FAH 5 1) it
3411 PRBEFEE A v ) s AR A A
{EDAT-PETiX RAZHHSURIARZ 4, 75 B BB
EUR TR G hritE. AT LUB R KR, AL
AT EEMRER % iRk SE BGSER . &
TR, WERRAAGENHEE, FREFEON EIG
HIEE IR, Hihy, DAT-PETHX BAZE 32 LA
IEHSURIADAT-PETHR BZ S . Hlit, F5E%
JERE B PR RV Sk U R SRR . X T
PRI L F AR A E AR, 75 EIE BN [ SL
RGBT FEDAT-PETH iX BAR 5 2R, B2
AC-PCIELIT/EAT X FR, k6 A Sk LA T 1115 B4
AREAKIFRAE G o TR XS B SO TR B 4L
RIEDAT BAR L ASFFE W EIL. DAT-PET i 24 1)
PR FISER A, TR AR i R B FH 72K
3.4.1.2 EBRAHr Lo 2 T G Y E T
B, B RE R TS B TSR 2 AT
TR o ) ] 4R X (region of interest, ROI):
WL RN MRS, EEE I
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FE RSN AT EE N T IEH ADAT-PET
AR PR B, A ] o Y B A SRE R PE T I 50k
118 s A -5 1R ANEUR AT BT 75 B e R 12
Wro 5 IEH AMEE B AT LU 2 W O v 1
EFTEEEE S R AN ERTE N 2R, %
P B TR A 0T MR 57 DAT-PET IE 3
NIEAEER AL, AR Lb B e RO U E 7
SHYTTE AT IR OIS TR 2 H R ) o

3.4.2 FDG-PETHN B4 45 )%

3.4.2.1 PBEFIL 18T B R A K XY
RS IEFE B ZER MR EGE IR . AERS TAE
FRME PR T, AneT 0 D S 2 (AR A 3 5 T Y
ZERN, BT AR A A A R s T A i A
WM. B, 2 ARFDG-PET N A& i — &
PR BARE TR & R AR I IR &5, AR &S
TERREIAEIERS I

3.422 AN W Bk, XAMAFDG-PETN
SPAR AT S AG R 1 5 B IR AE AR T A ey v Af DX 1
i N AT A A PR A S A e Pl B i A 5
TSR . NRRDVIX— R, BT SRR 3 AT A
AT EM RIS R A ZE SRR .
AR A B B SR R AOHE A R T il R & 50 A
SR EA BT IER B AR MR, A —E 3k a5k
1) B A S 7R P B TIE 15 4% SR A R

BATE G TR, W 5% “°F-FDG-PET R4
BRI 1 B T 2 B o3 A AR IR < AR 25 B AE H Y S
LW AT RGBS, pE AT RO B R
At B B $2 2 AR B IE S AR R 2. H AT,
RZ AN S RAL R S H 80, HFEETE
TS TR A0 ) B B A A B A 2000 . A
I, EfHEAE LB S | A I R D
P AR REAE o A5 R B G = ) AT 25 ) b
MEAL (spatial normalization) Az 5 J& #n 1 4L (intensity
normalization) 9 5Ll b, 58RO 00 DX 125 1 IR
ASH SRR (E R AzEt 40, BEm 2 R sl 22
SN,

BTX—M&, EdLINEHFER, 2510
PR R HE T 4811 2 %014 (statistical parametric
mapping, SPM). 3D- /KA 4E i #% (stereoscopic
player, SSP). PMOD(PMOD Technologies, Fij1-)%
AR AR AT AR XS PR R LA A U I
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EWY . PERSE R AL B, SN R IR E A
H NHEFDG-PET AN B 0T S B2 ot T DX dalz [ i it 4]
W EM S, — MRS, s = B N IX
B B2 D@, T 2 B AR AR ik X
Z UM BRI (E3). ERTEERNE, RERIELE
BV {H (standardized uptake value, SUV)G BT AR MK
B SICHEMUERE S, (HAE H ATPD/A<E AR %5
A HEFDG-PET X AR YR A Al s R Se e, B2
HRUCN G AR R REAARAN o 40 AT B4 T 358

HEFFE W1l DAT-PETHIFDG-PETN AL M AR
P BRAEANZS SR S5 TR, DA S
SRR F RS U WA S 2 W (T R IR .
HEFREIW12 W7 “DAT-PETHN BARBASRAERM
I AR R & R 3517 R A AR A AR LR A AE
“F-FDG PETiii WA B AR BRAE R AR S AR B &
EPURIHLVE R PET i SBAL B 55 DA R SE %, DA
PROIERARFERS WM EER. BERE B
Bimies BRI B I 45 R ) Sk R E S DL
AL, RZAI RS R T 2 (K ILN).
WerFE=E W13 DAT-PETHIFDG-PETES I BT 12
W, — RSB TDAT-PETHN A%, )5 R TFDG-
PETHNBAR, PifPBg RG24 hDd E(FXRILR).
W14 FEEITDAT-PETHN BAR AT, Tofts M
FiPDRUE M2 25™ s FE TFDG-PET i A% A,
[ 245 FIHiPDATK #2254 (12 h); FDG-PETfix .
BRERT, BAE6 hDL E(AZHIESE, 1 JdETF).
HEFEWLS PTG B SRR DT B
BANERE, &AL EATH &N RGN, FEERE
FEH AT 2R BYIESR, 1 R
WEHENI6  “F-FOGRAGFINEN sese)G, MHHTIE
L EOCIEEHAE30 min(AZGIESE, T HHET).
WEFERLT  IRRETEH, 8 H ORI 2h 8434
HZRTIEHE R, AR R ST,
RSB, AIDLCR SRS (BIOEYE, Tagifis).
B WIS S5PETN A5 AH VU EL i 25 M8 8 4
B DA AR S Wi A S M5 B (A RS,
1T aZf 4E77) o

HEFFRE 19 XDAT-PETHN BAR HIfF S fe v,
) 38 R RT AR LRI R )5 R 4t
BTG AR AW 953 5 72 8 I 97 3R W PEAG (AZRE
i, 1T

Pl AR 2024 445 32 455 4 1

WFEEN20 RS, B HOE R
e, MigSE&FDGEG G AN E & T,

5 5 A BT A B I R R T (AZGIEDE , T 7).

WFEER2L @A E L IER ANRDAT-PET
MIFDG-PETH 4R, T 4T BME B RWA b 45
Mr(EF &) .

WFEW22 P fRs N T EG MR LA H
WE . freastrdfEd, wfHaEEs
AR 7)1 15 7 HE 33D TIW 1 MR ZHE 347 i &k
P, FFiE1TFDG-PET B4 [ &B 4 2 B W (partial
volume effect, PVE)FIE. fETCIEIRAF R 0 PR
MR L 22 S 4% 751040 S s o 0 SR 33 4 7 19 Ak 38 (B 2%
WEHE, T afgift).

TR I23 AR H L 2 & dr b T
IPREIN(AGIESE , TRHETR)

4 DAT-PETIEAFDG-PETIN B4 1 &

41 MEHK MRERHNAETESEAER, 1
B R R IR PR AL, DA i A2 W R4 031032 W 12
P

42 HEAA RENEN A EENEAGR
FAIR AR Lo MEAARPETIN BAR KR, W24
FIR SRR 2525500 2250730, TEREAL. S
I [A]. SREERS[R] RPETHICT/MRZ (G250, . W
b B SRR L I SR, AR
RIS B ERHIE . A AR R SO BT BE— P IO E
RPEER DT M TP HR B NA AT E R AT T
%, WRERGHE A E R, DU Y EUE
HIERSEHENESR . EUHRE NE RS IR R
AR, B A AL DI REM AT, &
TR EAER R . /NI AT El TR AR

Jarey
~J o

43 LHEWL WEREANERTRERYELSH.
M H i DAT-PETHIFDG-PETI A I AR AW 5 25
R, s E A EE T SRS 2

4.4 REWHEER BRI ARG
E R F A RE; ZRE R E &S IR
BT E

HWrEE W24 HPEDAT-PETHIFDG-PETHES i B4
MIEE R, A I AR I8 A W DL DA v B o A R k47 OE
WL W RIS W7, 1] 25 i AR 1 A 5 T B Tl (o X
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MEFF R W25 A% B2 I A 0 AR I AR B A R AL

i, TBHLZ%P2i2 (multi-disciplinary treatment,
MDT)E VIS A SR B 8 12T KR FALR)

5 4£5iE

TEPDHIIZ I AN R Wit R b, S Al AT DAT-
PETHIFDG-PET i 2 % /2 5 2L 9 4 B A 2 F- B
DAT-PETJIN {2 (4 ] LAIESE 35 & A7 A 22 LR RE A
2, MIFDG-PETI R LA HE AN [R] #h 23R A7 1k
PR R R I AR A5 . DAT-PETHK & FDG-PET i)
BT HETHPDARSC B 1132 W e ff 3 B AT EE 3R
B IR BN R ALEAC R DAT-PETH &
FDG-PETIfi 2 B2 it
AR GEL)

2 BRI R A L BE etz R 22 PETHUL
SRR R A L B e ph s A R
RIWNE S R Ay S U A VR B
ViRrdzillN

52 EURENf Jg e L B B B A PETHUE
2 BRI R A L B e ph 42 A R

WHT R R 22 B P e o — R B e o)

%54

FHH s B R R

R A R S E RS — OB
55}

Bk AErp R R R D S I R P B A
=

A e R A e

Sose TR R E R R

% 35 RIS E R AR

MBI BT A1 LI A AR i 5
S 30K
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