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Abstract: With the intensification of population aging, the proportion of people with dementia in our country is rising
sharply, bringing a heavy economic and caregiving burden to families and society. Alzheimer's disease (AD) is a spectrum
of progressive cognitive impairment disorders that onset in old age, characterized by memory decline, reduced attention
and executive function, and in the late stages of the disease, it can even progress to dementia, ultimately leading to the
loss of self-care abilities and further increasing the pressure on families and society. Patients with Alzheimer’s disease
(AD) can be in a preclinical stage for decades without obvious clinical cognitive decline, but significant pathological
changes have already occurred in the brain, including the aggregation of beta—amyloid (AB) to form senile plaques, the
hyperphosphorylation and aggregation of tau protein to form neurofibrillary tangles, vascular amyloid deposition, synaptic
and neuronal loss, as well as neuroinflammation. This stage represents the best opportunity for early intervention in AD.
Accurate diagnosis or prediction of AD risk and implementation of intervention measures can significantly delay or prevent
the progression of AD. In recent years, the application of various tracers that track the neuropathological changes of AD in
PET/CT has led to significant progress in clinical research on the imaging diagnosis, treatment monitoring, and prognostic

prediction of preclinical and early—stage AD. This article will review the application of PET/CT and PET/MR techniques
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marked with AB, tau protein, fluorodeoxyglucose (FDG) , synaptic, and inflammatory tracers in the early diagnosis,

differential diagnosis, disease staging, treatment monitoring, and prognostic prediction of AD, and compare the relative

utility and limitations of these tracers as biomarkers, providing a basis and reference for clinicians to choose appropriate

PET markers in the research of early diagnosis and treatment of preclinical AD and early—stage AD.
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FiSR 255 AR AR AR S UE R FE I 995 1) AB 5 PIB 7E
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), 7443 H7 s ABPET 2T AD o BURE Mk Fi s S



786 HlR AR 2 (R A2 ) 546 %
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B "F-NAV4694 X 7 )2 AR BEH A5 S v & o
1R 0T S ES A AR, oot o3 3 A B UTRR A AR
PET i, FEPHPESE S = UL S (2 T e i 1 4
T 44% ) RSN AE CU AT AD (R AR M R 8
ML 0 [ PF-NAV4694 5 AB 4 A hm T
PIB", Centiloid #RifEfL )5 , "F-NAV4694 7E 14 P4
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TS W3 DRI BF-A VA4S (14 75 A% 15 IR a] A Sy i
T AD HEJ XU B PE 845> UL -FMM A Sk
—PiB EEYIRTF NPs, fRUIFELTF DPs, —FH KAy
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PR T B R 25 45 S I R B NFT 254, ol 5
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/b o 18F-MK6240 7F 98% Y %Z ik # v s i 5
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ROLZE G P RGBS Fii o i B 5 5 T AT, 12 PCS-
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FTLD, P4l 38 - SUVR X 1 AB BH M MCI 5 FTLD
B HE A P 35 15 90~1009% . "F-MK6240 7851 [ 2
B4 BH P OB R S AD R R, 4Rtau ik A8 1Y
)2 3L IR ZF (corticobasal degeneration, CBD) F1 PSP
Y8 B JZ DU, AT %5 AD-MCIAIHE AD-MCI™*
"F-RO948 7£ AD Y I- IV Z¢ NFT X L EUR & F MCI
KICAbAE AD Bk, Fa2 W AD X0 E AD FiR 1Y
BT AR T MRL (4 i 55 R R385 i 52 32 ) R 5 W
(AB42/p—taul81 Fll AB42/AB40) . {H LA i me-
ta-ROI 9 SUVR 1.35 24 il H i % {H B, “F-
AV1451  "F-R0948 Fll “F-MK6240 PET i2 #r AD il
Y512 W AD 5 HE AD B SR 6 HE AR R AH S
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FI1 PSP (1) Hij 45 I 4Rtau NFT 45 5 25 & 5 & , X PSP
A H i R A AT S5 5 PSP RTCBD 5 AD. PF-
PI-2620 PET/MR 7£ AD ZLIR 7 J2 110 45 B i 956 9
INEE SN, 75 WA 4 £ (Parkinson’s disease, PD)#f]
ANEEIN, b AT R S B AD BT PDY Sz AR
tau 7~ B 75 A SR S VR A 2500 AD 5E AD tau ik .
2.2 Tau PET Ry AD %3 HA Fn it B M il (&
SP-MK6240 75 V. 57 J2 DX A4 47 3 A 5 R ¥ T AR
BER T AR tau R B, HXT G010 NFT 54k 1)
S /N, SF-MK6240 F] Sy TG SE MR 5 A SE R
AD $RAE LI A 1 cau B S B AAE S0 o 1, L
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%5 LAk, H “F-MK6240 54k NFT 25 8] 4345 (0 R
L4k SUVR 76 5 AD i J& J7 1o 5 5 A 50,
LI, F-MK6240 A F T 9A 1] BR % NFT 434, PEAl
AD PR IS 3 2 . (B BF-MK6240 (143 1 5% AB
DU R, ik ] *F-MK6240PET 7 5 NFT 34k
Wi i LA S By AD T80 40 W K % BB 3 e ] 77 B
B2 1B AR UBIXT tau 3 LA K/ NI IE (1520
L "F-MK6240 PET Braak 732 A HE 22 11 4= ) 5 5
YIRS ] AT AL AD [ 4R 9 s A1 AD ™ 5
PE RO AW N TG R IBIT I . CF-
RO948UTFF Braak I ~THANFT X, HHAF I NFT
DX TR 55 5% 7 i DX 22 400 | P9 A8 - )5 A 2R e
T BeE 0 20 K B Bl R BEAR O, AT AD 43
SR R WA A PF-P12620 5 "F-MK6240
"F-GTP1 £ Braak 5 ] NFT 9% 48 (Bx 10 1) 43 41 5%
AU E T 3 IR 45 5 I, “F-GTP1 i
B 255 0 B 2 K BT, AT RE S AE I DX I R AR
PPV ZE b5 AR tau R BRI AE AD BeAR 430 At
Jr WAL T 55— AR BRI, 4% tau 7% 35500 0 1) A
SSCECI RS FH 3845 SCR B 2 15352
2.3 Tau PET 3} MCI ¥ j3 B9 ¥l 4y (&

TR TR0 1 XURS: CU & 4F A A R AT B LA
Je MCI [a] AD 55 AR 18 AU | 57 %5082 il A 2 JRURS: A1
0TI PCS-AD Yk B o6 mE . Mk
B, tau PET 19 PH P 45 SR K LA o 32 50078 T MCI
] AD i & 5% Ak J7 T W 880% 45 T AR PET Al
MRI®, 1 HAE CU MCI S i 2% Z ik & 1, tau PET
AN IS 04 {E W A8 T AR PET, FDG PET &
MRIKZ A, 78 CU B4 |35t o 78 MCI R i 2
HFE P tau PET 2Ll -SUVR U 2A 1] MMSE F %
[ NS N T i el 4 p—tau217-7% £ I, tau
PET /& AD 0 1% 1) Fre FE T PEAR FE 4

3 A A AR EMS PET X AD #= AD-
MCI #9355 44

3.1 'F-FDG PET %t AD #1 AD-MCI i fr &

3.1.1 "“F-FDG PET # AD #4# Wi #r 15 "“F-FDG
PET £ ) % Wi i 12 A e 32 A i 38 o B2 0P e ot 4
P 22 e [ AR, BE AR 5 B 28 o0 AR
b, WA Sy il 238 A 1 R 1 A 2R AR A2 B AR 7R
Y. Meta 73081 78, "F-FDG PET 7£ % 51132 Wi i %
WAL (JEHJE AD VFTLD | % 5) /4 5 & DLB) J7 Ifif
N R R R 2O g R BF-

FDG PET [X 5|12 Wr AD Fll FTLD A9 %% J1 (B A
HERPE) B T I A W p-taul81'', # *F-FDG PET
AT AD B2 W SOGEIE AD BiR A4 2 WG
3.1.2  "F-FDG PET 2+ AD-MCI #4 - W7 %& 37 4
1A AD LI PR A K X B AR 58 , AD-MCI
H 4 “F-FDG PET 3 9 1% 5 Bt 135452 ] 43y
J T A 7t 4 R 3z SR A A K 45
Mgz 2o ER AR A ESEIR , #C“F-FDG PET
A 285 45 I R 28 9056 By AD-MCI 19 W B2 s, 78
fE# MCLH, "F-FDG PET X} AD i 5 4% # 28 9% 7%
B2 Wi ke S5 1 5 PIB AH AL, {H B8O AS 4n PIB'
DLB-MCI {14 J& F10a5 0] 1) 71 25 5 AR AR p
AL, FR Ry 4 18] 5 AF , 0] %8 51 AD-MCI Al
DLB-MCI'', MCI#Ak AD 25 i P03 S o
7Y “F-FDG PET{IRAR I & AE7E MCI L fLTi 1 2 8
AR, I SIAETF BESRAR DG , FL 5 0k [l LR
T A1) A A R T MRS {6 B, 48
/R "F=FDG PET X 3 I AR 3§ #i 0 MCI %% 4 AD 45
JEYEE T MRI, 28 |, "F-FDG PET A] 2 W% %
AD-MCI 5 X 5|4 AD-MCI, 5 7] 75}y MCI i Ji5 15
MR o

3.1.3  "F-FDG PET/MR #+ AD & # W7 & 37 o) 4
1 AR, Bl PET DI BE UG A QI A b 2838 ot
T AR BRI MR (%) /8 35 B 285 2 1 PET/MR,, BE
TER T CT A AR 5 2 25 H R R R 85 4 A 2 28 Bl
S/ T PET B 42 3h O 52 ol o (R R
Wi, A 2 AD 2 Wi ER . FDG-PET/MR (31 %]
R MR I8 1E ) N 2612 W AD R R MCT %
9 AD B, A 5 PET/CT AH AL 2 Wi e 1% , FDG-
PET/MR (2 [a] 3% i} 1] ) MR % 6l A5 1F ) 78 SUVR )
AL TG AL 53 28 B AERA |, (H AR5 BO2 W U PR I
K7 5340, PET/MR % B () # St B 17 H 32
I PRI FH o

32 RfHEXZEEPETEADISFHRIIEH
3.2.1 SV2A PET s+ # AD #= AD-CI # 5 fik 4R 45
FEME WFSE I AD LTI B AR BB B
A G2 . 5 filh e YA £ 11 2A (synaptic vesicle
glycoprotein 2A, SV2A) JL-F- 434 T i A 5 fiil, ''C—
UCB-J Al "F-SynVesT—1 ¥ 1] 7R 5 SV2A AL %8 fi
W S E R SV2A B M S . "C-UCB-] PET
7R AD FLI N MG BT R R K S SV2A BRI,
FE 5 ARRE TSIV IEAH O 5 AR BHE C1 11
L "F-SynVesT—1 U I 5 tau PET JTEHT AR IfiL
WhRBEYIEFIE, 5 TR 28 fih 2 184175
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L, PP IAZ DA R CAZ KP4 B AD RS2 BT
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| Complaintofsc |

Case history, physical examination, laboratory tests, cognitive and non-cognitive assessments, CT and MRI I
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1 Age=>65 years old
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]

Dementia
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| CSF AB42/ AB40, CSF p-taulSl |
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g

| Tau PET |
y

IlesJ Suspect AD PrognosisTassessm ent
AD family history pathology
- Inconclusive | SF Aﬁ+/tal+
H H results of
ElE' ™ 4| csFapita

APOE gene tvpmg I
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metabolism tau PET+ -

| Stagel-AD | [ stage2-ap |

CT: computed tomography; MRI: magnetic resonance imaging; CU: cognitive unimpaired; SCD: subjective cognitive decline; MCI: mild cognitive

impairment; CSF: cerebral spinal fluid; AB: B—amyloid; PET: positron emission tomographic; APOE: apolipoprotein E; PL: parietal lobe; PCG: posterior

cingulate gyrus; LT: lateral temporal hypometabolism; AD: Alzheimer’s disease.
E1 ADERHSHRIEE
Fig.1 Flowchart for early diagnosis of AD
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