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Research progresses on imaging of subjective cognitive

decline in Alzheimer’s disease

HAO Shang-ci, XI Qian
(Dept. of Radiology, East Hospital, Tongji University School of Medicine, Shanghai 200120, China)

[ Abstract] Alzheimer’s disease ( AD) is a common neurodegenerative disease. Subjective cognitive
decline (SCD) is considered as the pre-clinical stage of AD, and early recognition of SCD can make
the prevention and treatment of AD in advance. Among the diagnostic methods of SCD, neuroimaging
technique is more promising. This article reviews the research progress of structural magnetic resonance
imaging (MRI), functional MRI, diffusion tensor MRI and PET/SPECT for diagnosis of SCD in
Alzheimer’s disease.
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AB) i TR Tau & FIBERR fLIE L B9 i 25 21 2 9
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R, SR, BREMARSHIRIT AD A Y
5, BT AD B A 3003 AN A Pk | TR
T H

2011 4, 3% [ [ 5 52 AR5 0 R BRT O oK 16 2R
Preke AD 4020 3 BB, RIVBR B BE R R A AE
AR B A TCRE MR AT B B, 2 BE A1 15 (- mild
cognitiveimpairment, MCI) J& /> F 1E # % % fil AD
Z IR, HAFAE N D RE A | (H o 25 3 i 7 1Y
FEEE . SCD A & MCI Z 1 i — BB, Bl AD
I RRTBT L, SCD Z&Fg AW Fikh Az
A IEHOIRAS A ICAZ BN M T RE R B, (H 2 00 280
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HIH SCD Hahn Tk E AD WA, 55 A IR E %
W] SCD 5 AD HA AR LA B4 s ik — 20
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SCD il K2 Wi B AT Z RV, SRR 2K
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mental state examination, MMSE ) & H Hij fifi 2 1 F
N RE R B B A9 36 BT SCD J& &
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HIEFEINIX 53 FE% , 7T LMESR SCD (1) 540 i £ T
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SR IEAT T OPH 7 AERIBE YT , 45 R % B KIBRA T %
A FEH N T SCD #1 MCI Y3k . Rolstad 551 42
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3.1 4 MmE 3k (structural MRI, sMRI)

sMRI 3= %238 o I 15 M B2 )22 1) A4 FR R L ok
KA i 284k, A MR ZE AR R S5V Re T B 1)
FHOG , 4 25 26 5 =y 1 JR Ay R O 10 UG e w8, F
5 VB, S5 1E R AMIHE, SCD #il MCI 2417778 Py il
WnE B2 40, SCD i e 25 45 1 S g, B
EHBRE S BEINIIRE T AR A L, SCD
B ML )2 AT R BR[| I 55 ] K
AR I (AR g JE R 25 T %o R ZH /N, R I SCD
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PRI 3801 25 40 0L 5 F- 4 1 96 ( MTA-scale ) & 1F
i AD PIMUREI 1 28 40 18 B A 1) T L 55
SR SRR LT AT R BFSY R B, MTA 4321
AT LI AD 55 H A 2 B R BOE H N X401k JF
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Dy Re e f i pAGR A 52 I D BE P FE AR PR 1Y
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A 101 487 r MR S A IR A T R A R iR A5 5 1R kN AR
k. 1 % 7K S K B 2 iE MRI ( blood  oxygenation
level dependent functional MRI, BOLD-fMRI) h{{%
EEHATN R 2 Ik, FEE TR ESAES
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low-frequency fluctuation, ALFF) 737k 3= 238 15 %)
LR R W5 508 B R R P 5 S H T i
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2] B s 1 S S NV D Sy o A6 = R LS I ]
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S EA R TAM B BUE . BRINMZE (default mode
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SHELE AT HE L T R B9 1 ik DX A o 1 1) 4%
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(anxial diffusivity, AD) F14% ] 5 P45 7 (mode of
anisotropy, MO) , FA F1 MD #] D Jz B figi 1 J5 o8
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BT AD 5 MCI g 0F 5, (H &0 i H T+ SCD,
MO Sz ey Bk it AR, HA SR BV E A 2 07
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J MO B WA, 76 17 7508 e . B A il 18] Y
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FA J MO {EIRAK . MD {E#4 = , st ml UL, DTI 24
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3.4 PET/SPECT

FAA I 527 % B ( fludeoxyglucose, FDG) PET
R O A O 4 2 A 25 23 S Bl R i ok 28 T 1)
RERYASAL , B AT w0 A% 57) 2 18- 48 1 76
(18F-FDG) , % I FH T H A M . BFge g7
SCD £ RV i afn 375 V88 1 8 1F % Y8 Bl AT BEAEAE
ARS8, Ul A I A T R 510 SCD B in i
JB, SCD fE A AR i 60 22 0] T2 AR sl AT Pl
TR R AR, MCT B3 a8 77 A6 T | H sy
AR, T BB R B\ ) BE SR 1 i — 25
RIE, BABR R SCD B #H & ME b 4
N s [ 22 0036 5 585 81 A 0 [ A 0] [l 4%
RIS, HAAT D68 55 A7 5 0t AR 2 2 1E A
5,478 SCD FR 3 1 E R WA T T B 5 A A4 it
BEH AL BT, FEAMIFSE B YR AD B #h 2%
P FI WAL b i R R 2P 7 5
FHF U BE A 7] 49 3 4 FF 25 1 (B 40 AR 5% Tau)
Snitz 25 OVRFSY K B SCD LA AU - B
T () AR DR & TIEH BN, IEH BFEANT
WRGIEE AR UIRL, At ¥ 5 B Tau 2 13
14 SCD B i ik 32 5 IR 7 2 Tau
Tt A

PET/MRI J&¥ 53 U4 S50 AT g R k&
PR, A SR S s s, R R e
BRI AL, Scheef 25147 %} 31 4] SCD % I
56 g X R4 3547 T FDG-PET il sMRI £ 4% | %
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FHIFRER T R I AR TR SN BE R B A1
JRIRZEA Y B A M e, T-tau A1 DTI S 806850 K
IR G bR S W, Stenset £ 5% & P SCD
FIMCI 3451 DTI 2405 T-tau /K- HA MG,
Rossini %5:*°! 1 & HMPAO-SPECT % ¥t SCD 4
MCT 35 380 - P A i 972 327 A 98 AP, MCT B8 i i
F,AD HA LA A, i i oT i — AR S
SCD F1 MCI £~ AD f4 i=5 XUS: AT,

4 B =

SCD # & ry 2 P K T AD il PR Y0 [, i
AD WIBFiRR DR AT . T E X SCD imf 53 v Ab
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5871, PET B i FH T AD Wy 53, 450 2
PET/MRI 52 T IR A0 12 56 i, HAa 6l )
FIBAS L 25 BRI 711 PR 14 187 F S %% J& , PET/MRI Xif
SCD MY PHIPRE R A R iy 2 F A O M R S Ty Il

[ &% 30HK]

[ 1] SABAYAN B, SOROND F. Reducing risk of dementia
in older age[ J]. JAMA, 2017,317(19) . 20 —28.

[2] SUNY, YANGFC, LIN CP, et al. Biochemical and
neuroimaging studies in subjective cognitive decline:
progress and perspectives [ J]. CNS Neurosci Ther,
2008,21(10) ; 768 —775.

[ 3] R T ECE, T PRt B RS 2
BUR R B [0 ] IR F 224 (BE 2 i), 2019,40
(1):5-9.

[ 4] GIFFORD K A, LIU D D, ROMANO R 3rd, et al.
Development of a subjective cognitive decline question-
naire using item response theory; a pilot study[J].
Alzheimers Dement( Amst) , 2015,1(4) ; 429 —439.

[ 5] SANTANA I, DURO D, LEMOS R, et al. Mini-men-
tal state examination: screening and diagnosis of cogni-
tive decline, using new normative data[ J]. Acta Med
Port, 2016,29(4) ; 240 —248.

[ 6] FARRER L A. Effects of age, sex, and ethnicity on
the association between apolipoprotein E genotype and
Alzheimer disease. A meta-analysis. APOE and Alzhei-
mer Disease Meta Analysis Consortium[J]. JAMA; J
Am Med Assoc, 1997,278(16) : 1349 — 1356.

[ 7] KEEGAN A P, PARIS D, LUIS C A, et al. Plasma
cytokine IL-6 levels and subjective cognitive decline:
preliminary findings [ J]. Int J Geriatr Psychiatry,
2018,33(2) : 358 —363.

[ 8] MAZZEO S, BESSI V, PADIGLIONI S, et al. KIBRA
T allele influences memory performance and progression
of cognitive decline: a 7-year follow-up study in subjec-
tive cognitive decline and mild cognitive impairment[ J].

Neurol Sci, 2019,40(8) : 1559 — 1566.



55 6 ]

MR A5 VT BRI AR E DT I

(9]

[11]

[12]

[13]

[14]

[16]

(17]

[18]

[20]

ROLSTAD S, BERG A I, BJERKE M, et al. Amy-
loid-B,, is associated with cognitive impairment in
healthy elderly and subjective cognitive impairment[J ].
J Alzheimers Dis, 2011,26(1): 135 —142.

LIN Y, SHAN P Y, JIANG W J, et al. Subjective cog-
nitive decline: preclinical manifestation of Alzheimer’s
disease[ J ]. Neurol Sci, 2019,40(1) . 41 —49.
SCHOONENBOOM N S, REESINK F E, VERWEY
N A, et al. Cerebrospinal fluid markers for differential
dementia diagnosis in a large memory clinic cohort[J].
Neurology, 2012,78(1) : 47 — 54.

FORTEA J, SALA-LLONCH R, BARTRES-FAZ D,
et al. Cognitively preserved subjects with transitional
cerebrospinal fluid -amyloid 1-42 values have thicker
cortex in Alzheimer’s disease vulnerable areas[ J]. Biol
Psychiatry, 2011,70(2) . 183 —190.

MEIBERTH D, SCHEEF L, WOLFSGRUBER S, et
al. Cortical thinning in individuals with subjective
memory impairment[ J]. J Alzheimers Dis, 2015, 45
(1): 139 - 146.

DORE V, VILLEMAGNE V L, BOURGEAT P, et al.
Cross-sectional and longitudinal analysis of the relation-
ship between AP deposition, cortical thickness, and
memory in cognitively unimpaired individuals and in
Alzheimer disease[ J]. JAMA Neurol, 2013,70(7) :
903 - 911.

SCHEEF L, SPOTTKE A, DAERR M, et al. Glucose
metabolism , gray matter structure, and memory decline
in subjective memory impairment [ J ].
2012,79(13) : 1332 —1339.

CHAO L L, MUELLER S G, BUCKLEY S T, et al.

Neurology,

Evidence of neurodegeneration in brains of older adults
who do not yet fulfill MCI criteria[ J]. Neurobiol Ag-
ing, 2010,31(3) : 368 — 377.

LIM E Y, SHIM Y S, HONG Y J, et al. Different
cortical thinning patterns depending on their prognosis
in individuals with subjective cognitive decline[ J]. De-
ment Neurocogn Disord, 2019,18(4) . 113 —121.
ZHAO W, WANG X, YIN C, et al. Trajectories of
the hippocampal subfields atrophy in the Alzheimer’s
disease: a structural imaging study[J]. Front Neuroin-
form, 2019,13; 13.

PERROTIN A, DE FLORES R, LAMBERTON F, et
al. Hippocampal subfield volumetry and 3D surface
mapping in subjective cognitive decline[ J]. J Alzheim-
ers Dis, 2015,48( Suppl 1) . S141 — S150.

SCHEEF L, GROTHE M J, KOPPARA A, et al. Sub-

[21]

[22]

[23]

[26]

[27]

[28]

regional volume reduction of the cholinergic forebrain
in subjective cognitive decline (SCD) [ J]. Neuroimage
Clin, 2019,21. 101612.

YUE L, WANG T, WANG J Y, et al. Asymmetry of
Hippocampus and amygdala defect in subjective cogni-
tive decline among the community dwelling Chinese
[J]. Front Psychiatry, 2018,9. 226.

CLAUS J J, STAEKENBORG S S, HOLL D C, et al.
Practical use of visual medial temporal lobe atrophy
cut-off scores in Alzheimer’s disease: Validation in a
large memory clinic population[ J]. Eur Radiol, 2017,
27(8) : 3147 —3155.

VAN ROODEN S, VAN DEN BERG-HUYSMANS A
A, CROLL P H, et al. Subjective cognitive decline is
associated with greater white matter hyperintensity vol-
ume [ J]. J Alzheimers Dis, 2018 ,66(3) : 1283 —1294.
FERREIRA D, CAVALLIN L, LARSSON E M, et al.
Practical cut-offs for visual rating scales of medial tem-
poral, frontal and posterior atrophy in Alzheimer’s dis-
ease and mild cognitive impairment[ J]. J Intern Med,
2015,278(3) : 277 —290.

SUN Y, DAI ZJ, LI Y X, et al. Subjective cognitive
decline ; mapping functional and structural brain chan-
ges-A combined resting-state functional and structural
MR imaging study [ J]. Radiology, 2016, 281 (1):
185 —192.

LOPEZ-SANZ D, GARCES P, ALVAREZ B, et al.
Network disruption in the preclinical stages of
Alzheimer’s disease: from subjective cognitive decline
to mild cognitive impairment[ J]. Int J Neural Syst,
2017,27(8) : 1750041.

WANG Y, RISACHER S L, WEST J D, et al. Al-
tered default mode network connectivity in older adults
with cognitive complaints and amnestic mild cognitive
impairment[ J]. J Alzheimers Dis, 2013,35(4) : 751 —
760.

VIVIANO R P, HAYES ] M, PRUITT P J, et al. Ab-
errant memory system connectivity and working memo-
ry performance in subjective cognitive decline [ J ].
Neuroimage, 2019,185. 556 — 564.

DONG C, LIU T, WEN W, et al. Altered functional
connectivity strength in informant-reported subjective
cognitive decline; a resting-state functional magnetic
resonance imaging study [ J ]. Alzheimers Dement
(Amst), 2018,10: 688 —697.

ERK S, SPOTTKE A, MEISEN A, et al. Evidence of

neuronal compensation during episodic memory in sub-

- 815 -



[E15F 22 4l (R 2 AR

541 %

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

jective memory impairment[ J]. Arch Gen Psychiatry,
2011,68(8) : 845 —852.

RODDA J E, DANNHAUSER T M, CUTINHA D J,
et al. Subjective cognitive impairment: increased pre-
frontal cortex activation compared to controls during an
encoding task [ J]. Int J Geriatr Psychiatry, 2009, 24
(8): 865 —1874.

LI X Y, TANG Z C, SUN Y, et al. White matter de-
generation in subjective cognitive decline: a diffusion
tensor imaging study [ J]. Oncotarget, 2016,7 (34) .
54405 — 54414.

OHLHAUSER L, PARKER A F, SMART C M, et al.
White matter and its relationship with cognition in sub-
jective cognitive decline[ J]. Alzheimer’s Dement: Di-
agn Assess Dis Monit, 2019,11; 28 —35.

HONG Y J, KIM C M, JANG E H, et al. White mat-
ter changes may precede gray matter loss in elderly with
subjective memory impairment [ J]. Dement Geriatr
Cogn Disord, 2016,42(3-4) . 227 —235.

RYUS Y, LIM E Y, NA S, et al. Hippocampal and
entorhinal structures in subjective memory impairment
a combined MRI volumetric and DTI study [ J ]. Int
Psychogeriatrics, 2017,29(5) . 785 —792.
BRUEGGEN K, DYRBA M, CARDENAS-BLANCO
A, et al. Structural integrity in subjective cognitive de-
cline, mild cognitive impairment and Alzheimer’s dis-
ease based on multicenter diffusion tensor imaging[ J].
J Neurol, 2019,266(10) : 2465 —2474.

BANZO I, QUIRCE R, MARTINEZ-RODRIGUEZ 1,
et al. Molecular neuroimaging in the study of cognitive
impairment: contribution of the cerebral blood flow
SPECT with *"Tc-HMPAO and "F-FDG PET/CT
scan[ J]. Rev Esp Med Nucl, 2011,30(5) ; 301 —306.
SONG I U, CHOI E K, OHJ K, et al. Alteration pat-
terns of brain glucose metabolism: comparisons of
healthy controls, subjective memory impairment and

mild cognitive impairment [ J ]. Acta Radiol Stock

- 816 -

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

Swed, 2016,57(1) . 90 —97.

JEONG H S, PARK J S, SONG I U, et al. Changes in
cognitive function and brain glucose metabolism in eld-
erly women with subjective memory impairment; a 24-
month prospective pilot study[ J]. Acta Neurol Scand,
2017,135(1) ;. 108 —114.

SNITZ B E, LOPEZ O L, MCDADE E, et al. Amy-
loid-p imaging in older adults presenting to a memory
clinic with subjective cognitive decline; a pilot study
[J]. J Alzheimers Dis, 2015,48 (Suppl 1): S151 —
S159.

LOCKHART S N, SCHOLL M, BAKER S L, et al.
Amyloid and tau PET demonstrate region-specific asso-
ciations in normal older people [ J ].
2017,150; 191 —199.

BUCKLEY R F, HANSEEUW B, SCHULTZ A P, et

Neuroimage,

al. Region-specific association of subjective cognitive
decline with tauopathy independent of global B-amyloid
burden[ J]. JAMA Neurol, 2017,74(12) ; 1455 — 1463.
SCHEEF L, SPOTTKE A, DAERR M, et al. Glucose
metabolism, gray matter structure, and memory decline
in subjective memory impairment [ J]. Neurology,
2012,79(13) : 1332 —1339.

TEIPEL S J, CAVEDO E, WESCHKE S, et al. Corti-
cal amyloid accumulation is associated with alterations
of structural integrity in older people with subjective
memory complaints [ J]. Neurobiol Aging, 2017, 57
143 — 152.

STENSET V, BJJRNERUD A, FJELL A M, et al.
Cingulum fiber diffusivity and CSF T-tau in patients
with subjective and mild cognitive impairment [ J ].
Neurobiol Aging, 2011,32(4) . 581 —589.

ROSSINI F, ZAUNER H, BERGMANN J, et al. HM-
PAO-SPECT can discriminate between patients with
subjective cognitive complaints with and without cogni-
tive deficits and those with mild cognitive impairment

[J]. Curr Alzheimer Res, 2019,16(9) . 843 —851.



