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Abstract

Alzheimer’s disease (AD) is one of the major health challenges in the global aging society. Accompa-
nied by the gradual loss of cognitive function, it seriously impairs patients’ quality of life and social
functioning. The pathogenesis of AD is complex, involving multiple pathological stages, including
the preclinical stage, mild cognitive impairment (MCI) stage, and AD dementia stage. Early identifi-
cation of AD, especially in the MCI stage, is crucial for disease intervention. In recent years, radi-
omics, as an emerging medical image analysis technology, has been widely applied and studied. By
quantitatively analyzing large amounts of medical imaging data, radiomics can extract detailed dis-
ease imaging features and provide potential biomarkers, thus holding great potential in the early
diagnosis, disease assessment, and prognosis prediction of AD. This article provides a review of the
research on the continuum of Alzheimer’s disease within the framework of radiomics.
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1. 518

B[ /R 7% i BR 99 (Alzheimer’s disease, AD) 2 E AL SR FE L2 —, B SBOAFIIEEZH
B, 2T 51 RS ST AR TS . TAERIS 5L SR80 N E 2 R[], HFFLRA, AD J&— AN L 24 3
SR, A AD IGRETHA . BN ANThRE RS (mild cognitive impairment, MCI)AAT AD J&i R [ B [2],
MCI 5IEIRHT AD #A A& A EnBsAs 1 5 B, I Hadk RSy AD XU AR i3] PRk, ZEHEAE AD (1
Rz, REUUN MCl. AERIBT /R 58109 6 2 DR 2008 R R PR R I, A iy 7 2 W s L Bk e
AP IRBAT B 2 —[4]. AR IRSUE, W4kt MRI (structural MRI, sMRI). Zj&E MRI (functional
MRI, fMRI)EE IE B 7 & 5+ LT 2 & (positron emission tomography, PET) 4T #4548 2K 2 R A2
W 2B AT MRS AR E T, I R U 7 H1[5].

S [ [E K Z WA T BT - R PG ER FAE Y 2 R R, MR BU& /2 AD FI MCI 382 Wik 75 o
WISCRFE R TR, 12 AD Wil EEAR (6] [7]. SRR RERITAE MRI B R0/ k(1 g
JIAM, HArA —E R0, FTREJCVEHEm, AWz 5 0 . Rk 2012 4 Lambin 15 708 Hi T8O 20 %
X—H I EUGR T 7 E[8], HE T K E MR A8 vT U ST SE S I I e A2, 240 58 29 E 1)
FURAE . TR, 8 R 42 N TR BERIZ I & %] AD HUfS 7 IR Ga ik e . R g 1) R 24 5
BEHE, ARH ST NI EUK &8 B BN R RHIE, TERRS W I ROk AN TS TS5 7 T H
ARG SI9]. AWHFRI, TEINFIRE T T REIATH, —Sekpse KM X I AR &S fabr e R AR
1, EFEES . W55 B R X IR [10]. 1M 5T ISR AT TE R B, I B A S 45 M PR R LR AR
LU LG 1 PR AR AT DL LT BT R e R e R, I ELE AT IO AN MC T I8 8 SR 1) AR 1
FARAR D U HERAPE[11] [12]. BE4M, Leandrou Z5[131HHiE S 5 Py W iz 2 ARRRAR LL, P R Bz S22 G0 B R IE i
AP TN AD ik . IR AR T R 2 BRI B AT A AT AT, SR LS SRR AL R 5 ME R S Ui AR 20
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AR EL 2205 L 9 MCI 2 I R IR it 1 5 2 A2 R A AR AR S A OB R SR L2248 AD
EELEPIRE RN, AT A FRRAR S H U 45 5 AR L AR AD RIS W RIEE fR B v (4

2. CHR
2.1. SMRI ${&4EF 5 R HRISHT

MRIVEA—FTE B TEfas . R 2 AR ETT %, 1108 AD I RS e (it 2 2 1) STRFIE
a[6]. A WHFLAE A RSB I A SIS IE AL A8 7 ST HOR, IR AL AR & AD Faf@. I RATATHE
ISR RFAE[14] . Ding SE[15]3F TIWI 2B SR AU ARHETT & T2 WA, 25 R DLz R AE X
I3 PE NSNS S5 0 R DT TR I L R PR . AT RIF TR FH XS0 41 2 AR AU I 25 5K 1R ) MCIL )
A, 05 MCI SR (RS PP AS ARG HE T T TR 0 18 K WA [16]. 2 AT 5%+ 2 2 i Ik (& 1wk 7
Pl MCI & AD & AT, JCHIE AU - B2 5T [al B AN 1 5 ) 58 B 22 32 4 [17] [18], PRIA AT
FEM 3D-TIWI E& b BUBH (15T IO AT R S AR AL 2B R DA IX 7 MCIE 3 IR AR, RS
2 Tk B2 R A R A e PR T 4 [19]

2.2. fMRI #&EF ER HHiS

# B S REHILIR R (FMR)VEy — R SE BE R SRR A 2R 2 BOR, 52 1% aMCl A1 5L J0] AD
ZIBATYRRRE A EER R U7 30201, 2 N TR I AR R T RE S H [21] . R BT TR I
PRTENS 5 SRER ARSI SNl B SOMARHE 5 4544 MRI BUGAR S &, B 20 2743 i iF 2k AD Al MC
RIS AIVERE, DASL ISR LEBRRE 5 3 A% SEily S A5 MR A2 W e, BRI, 28 T S5 M AR RMER AT
B L SCHARHE A A (TR 2 AR RESE 47 1 X 20 AD & MCI, BT AD 19 B2 [ 22] -

23. HEERBEFSRMOH

FE NN K HE 71T B (Subjective cognitive decline, SCD)# A A2 Buf 7R 7 BRI 13E & v 114 v 5& I PR i By
B AWtFCR SR MRIL ThRE MRI &3 Bk & g = FhAS B S 800 RS IR B BUSCH 41 854, AT 3
R s SCD iy, SR, BT 22 HWHRUE B A% T LA RLX 7 SCD SR
XFHE[23]. FEREA LSS A 2 S5 BF-FDG PET/MRI 3 2 i 41 27 3R 2% L AE 5 3] 2R 2 T 2R (042
R, RMZHES S REA BT IR 5] AD, NI PRI HEETE 1) Dhs E4[24] -

3.
3.1. IspFREERTM

HIF AD fAAERK IR RTH B, LRSS WA A, DA e 000 AD 30T HE O T Tl 22 5 EE
B AU TURILEE T 2R A 2 R S5 A AR AT LLAERR R 3 A0 PG AT RERE R 9 AD 1) MCI i FE I mifa A
#E[25]. AW TR SR, 3RS RIBUER O AV AR VbR 54, Song 4 [26]i3d — UM T 47
HIBE VI FE AL 1 BEAN KNG B J2 MR AR A% R 6 15 S IO AR, 2t 1 B 7R SR ATN 73K
T3 ERTIM MCI B BN REE e . AT TR BN 1 5 PET JRUR 22 mT 19 AD (10— R AEbR S, AT EL
AU A DN 15 1] BT 7R 2R VR BROS (¥1 3R 2 [27] . Ding 25 [28] A F ABPET UG SEHUBUR 42 FI{E AD #f
LB B KO MCLBE RS, 2R E], AB PET BRI 2 A4 A mT AR il R S F )
B AEDERER), DTN MCI R (I EE SR L T IEdR . ITEER, A WHFC AR50 5 2 >
5+ R IR I SO AZ BT S R0 D e RS A 95 [29], T AL It S0 /NN FE D 0 B v ) A P Rk 7 —
AR LR DRI B 7 308 3 ) S /N I SR ) TS AL 2 RN 5 R i SRR T AD ik fee, 45 2RI/
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AR AL AE FL AR AT TGN AD Il PR I B e Oy T AL T8 Sy A5 A4 [30] . 1 53 — T =l ik 22 v ot 7[R
ROV MRl A5 A AR BRI B RIFE RS FD MCI J5 T R 00 59 SRR A 24 2 W 1 [31] . 9
Gb, BT, AR S - PR - SCUe = AR 2 T R 7 41) 2k P v] LAAERA s T30 AL MCI 1) AD
(PN R [R][32] . [RIRE, SHAERATION AD MIHERE, Lin SE[3312ET TIWI A T — il IR-HUR 2245 &
BAL, DA AT AD [R933E s TR R0 XURE 43 2« Zhou %5 [34] & BIUISUH2H 2 43 M1 AT Cox 4575 43 A7 AH
SEA AT DU SO T AE AR AR A, B E T MCI G35 AD [ TR0 HE R 1

3.2. EMHEEBRRIEFN

TERYFEBEHAE BT R S BRI IRFAE, A2 AD S B B A R 22 hn 6 2 —[35], AMFAKIET IE
HL - R S T = A (PET) MR X 3 AD AITIE 6] iR 43 S8 40 HT P e 34 31124 80%~90% A #2 [36] . K1
A FUAE U 20 2 75 15 A FDG-PET B8 A Je Gl b Tl e # i B IBH P, 45 R EoR, HPr ik R
A E RS EE[37]. [EREA B 7L [38) R P SR 4L 24 07T R T MCIL B T by BE AR (A BE R (R TS AL, 55
B 5 JE P RO AE A T R T AR A A, R T TR . AR A RS R, IR MCI R AR
S SR A VR ABA2 IRAS BTN, FETF T T JSUR ZHABE AN © 5T 1w RIS AGE 4 I PRASE Y DA R 25 T U 2
FG RFFAE SR B AR, 45 LRI, S5 ASE R TE TROMI 5 VA0 R B 2 1 B M 07 T R B i AUC 289 0.823
[39].

4, GitERE

H AT AD S84 50 b ] SE B O R IR R AE LU R 7 THT . — & ¥ 5 W2 X SCHRFAEAE MCI [] AD
AT R DR A o I SR R /R R v R 5 B R o (0 BRI X, LIV [X ) 80 B AR O A 5 T 00 45
JEBLH R INE . AHEC T A G T T A5 00 SRR & 5710, S0 43 HT RE A6 46 412 21 5 OBl 465 # o 4
WM. I HAEZ IR AR S, X e SRR 1 TN AL REAS B 70 0 B0E . — R AR Y%
RIFIGARRT AD Tl 52 Wi Rkhs. BIRVKIFERIGRENLHIE 2, BE% AD WICHITEN, RS Ag
DA T AT HOm B LA . 2 RS AEARBEL B4 sSMRIL fMRIL LUK PET 2R FE AR HRIE S, M
Z MM AT 1 AD (5 BB, AOURTHIGIRAT AD Hi2W RS, 1 HiB I ATN AE Vs EHELL
Ak T AD EHY 43 RS FE

BB AR 2E R AR AR R, AR A B SR 1 2R 99 14D fe DA L FE K 52 B K BB 032 R R 5% o B0,
A ARBAE S N RO, SE AR EARTIMS, LA SR i) RS Wor TS 1
fEES . HWR, BEEN TRRESIAMANE D, Wil — DI M QA SRR 2 A A T 1 2 A0
HERATE, SEHLXT AD BRI A RS AES . e, B REE R BRI R sed, RARLL A
PRARRL R A — A B W 5 1. EAT, SR 4% £ EAE T AE MCI ] AD FIFALTIIN, (HASK AT RE2
PR 2 A A . AD BRI RS (ARSI DL AR 9T AR K PR AG

RS AR AR BT R IR i B 12 B S0 P S T R R, R — ek R . ok,
H TG A2 R AR B A/, R 2R Fe S h T orp s . RRFFEI T 200, K
MR SE, CABRIERZ QA SRR R nT S AR e M. LR, BARRAAR A S R SR I K (1 e R AE, (H
U] I SR AE 5 1 PR BRSO A s B TR RRRT S TR LA 2 — AN PRk . BEAh, SR AR AR
THI e 26 B R T o A [ B 5 R 5% 22 ) 1) PG b 22 5 1T e 5 UG B iR — 550, AT s 7k
SERRHERATE . QA SRR B (bR AL, BRSBTS, R R SRBIE AL
) JUE I B RAR AE 2 FOAT SR TG A RE A i . AR dEAL S IR, ELATS D B JR i B 1) - B2 W A
Tt VA BEAL B T 1
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