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Cerebellar symptoms and imaging features in neurodegenerative diseases. Q/U Xinhui, QIU Tao, LIU Meichen,
LI Tianbai, LE Weidong. Key Laboratory of Liaoning Provincial for Research on the Pathogenic Mechanisms of Neurological
Diseases, The First Affiliated Hospital, Dalian Medical University, No. 193 Lianhe Road, Dalian 116021, China. Tel: 0411-
88135850.

[Abstract] Pathological, electrophysiological, and neuroimaging changes in the cerebellum can occur in
neurodegenerative diseases such as Alzheimer disease, Parkinson disease, and amyotrophic lateral sclerosis. The activation
and neurodegeneration of neurons in specific cerebellar regions may contribute to the clinical symptoms and pathological
processes of these neurodegenerative diseases. This article reviews the clinical assessment methods and neuroimaging
studies related to cerebellar symptoms in neurodegenerative diseases. The findings suggest that structural and functional
abnormalities of the cerebellum are associated with symptoms such as motor, cognitive, and emotional dysfunction in these
diseases. Developing a multidimensional, systematic clinical and imaging evaluation approach centered on the cerebellum
will help deepen our understanding of the cerebellum’s role in the pathogenesis of neurodegenerative diseases. It will also
provide new directions for the early identification of symptoms, differential diagnosis, and the formulation of precise
treatment plans.

[Keywords] Cerebellum Neurodegenerative diseases Parkinson disease Alzheimer disease Neuroimaging

Motor dysfunction Cognitive impairment Clinical assessment methods

TEF BT ( neurodegenerative diseases ) RE—2K LU I AR A (e

HEAT P A8 M FAE T S A (R 500 8 LIS 7R A 45 e
UEYE ST T/ 2R

LA, R 2 PR B 2 o BHLAE B AT PR R 1527
AT PRS2 6] Y SCHR /)Ml
T 5 R AN ] X388 2 ) B 45 53 i 45 2 5 Z2 R T RE A 1Y,

sis, ALS) &%, H Bk = A0 7 T-Be, M B R i R 5 1 2R

doi:10.3969/j.issn.1002-0152.2024.09.010

o EEARPHFREETUH (45 :32220103006)

* o RIEE BERF A B A — B B AR A B IS i (R 116000)
©  SE{E1EH (Email: wdle@sibs.ac.cn)

BEJRAT o3 R g s Bl X ORHRANHIX A4 X, BT 2
22 TR 9 /0N 0 — R B 1Y — Ml = B SR B S B B 5
BN 55 v RS A5 i DX 2 [ A A ) A
(] 1), B 7 /NI T EE i 5 OGN DX A BRI e 2 5 B o
RAT B B BEERE O 5351, Bl Y 5 K RN D) RE R



P ER A2 2024 4F 5504 45 9

TRABIT T 0718 /IR 5 I 194 28 45 s, A9 0 R B AT R
I P 22l PRAEAR , Az Sl BT IR SR S5 DR A S A AL
AH OG0, S BB B2 718 1O /N i 114 2 R 254 S ) e
PR B80T AG Al REA B T 4 2B A7 PR B 540 U0
ANBE S .

U C A M 2B A7 PEPOR 55 /Nl =2 (A1 AR 19 5 28, 98
111 it A SCAIE 5 0 32 4 3 22, A7 00 20 AT R A 119 e 2
HEATHOR . A0 AR LR T O L PD L AD (ALS S 1Y
2R AT RS R /NIAR SEAE DR PFAR 7 12 R/ 52 17 F
FEREIRE , Bt — IRV T I AR R A 2 AR 22 R A B AR T
BT RIS o JE I DA KA B TR S 3 T/ NI G 4 TR SEE
i, B RS ALY 7 7 SR P BB 251

1 /NREAR I R 3T A

JINH Sy B A 4 AR -5 1 23R AT P v B — R B
RAEAEEEY, J3/ M T RES 5 T 2B T MBI K
AN AR IR JR | LA B/ N B RE A #E M 23R AT MRS 127 o
R E B . X /NIRREAR B TPAL O ik, BT FEARE A R
iR A AR DI AE BB IEI , LA R /I i 2 R 443
LAl p g
1.1 EEhihATIEE /TS shiEflh i 5 2 EZENAE
FH L /NG D) BE B 45 1] BB 5 O B G I S ST B A AR
AR BRIz 2h 55 4508, 45 PD A 1 1k MR 5 /N i
o 7 T 4k 7 (94 258 1) e 5 BRI AN ), {ELZE 9299 vh e 30T, PD
BEBE AR RIE R R,

BTl e BHEE (4, 38 W LA E 2 AL F P 0 5% 4 U £ BT
(inertial measurement unit, IMU ) 25 2 Ll At 722 B3 A 45 %%
TR AN [ 26 50 1) 52 WA T 43 H0 A0 400, 5 Ab , — 37
TR0 AT 5 A5 K AT B T PD AR AR BUAE IR B K 0 s it
I 481 G 5 EEATE A B AT 2R SENA 4 AR 8 BEITAG R A, E
16 By 5 R T R SRR SE I A3 BT SR (AR BRI I3 838 2% 45
o TIAh TR AETFHLR G T 5 s vl JH T
Fi ) 453000 5% B AR £

BT A 25 R E (postural instability and gait diffi-
culty, PIGD) j& PD & ULAY iz ShER i 28 R, 1 PD & 8 T )5
AT A 2t BT 5 A9 2P A R 45 (freezing of gait, FOG)™,
HWFoE B AD BE T REH BB AR w0
DN T LA 3 3 s A A T B 1 25 AR AT A A /)N i
Xt A A5 AR O RE R L 76 PIGD 38 B3 A2 Wi Ry 7 vh )32 1
FHUS AT, WFY A A BRI B A Y T H A S — e AL
A, W Tineti P 545 A R RS2 ATE TG (timed

571

up and go, TUG) Flfd] 7 A I i 22 45, BAT i B2 Ay vl SE 4
AN | 33 258 T 3P A o 28 3B A7 P A s ik
(DSE: =823y €

JLE B RTIS A UEE B PD SR R T PR B
FEAE B 58 L 2 R R TR, %o /0N G e 5 18 T 1 4G 4 T g
A B T S A /) i R B O IR R A e A A
Tk e SRS IR PR IS 8 KAl TR s 8
At 8100 A5, oAt AL B D e O 1 A E PR A
L35 2 I I % 5t 2 (international cooperative ataxia rating
scale, ICARS) | 3% 2% ] ¥ 5 1t 3K (scale for the assessment
and rating of ataxia, SARA ) s BLAEi 75 AL 35 2K I (Fried-
reich ataxia, FRDA)SE>) oAb T BN 2 & M8 (b Ak D BE LR
£ 343 (multiple sclerosis functional composite, MSFC)?¥ Jf
3% e PR AE 4 % (inventory of non—ataxia signs, INAS) %
B /N IR L 5 2k 8 T BE 45 24 (spinocerebellar ataxia functional
index,SCAF )™ Bt R 2 HLAEA Ay 257 G I8 P12 53R (modi-
fied Friedreich ataxia rating scale, mFARS)™®! a] j F 1 &
S ) A L T RETTAR

AN 2 5 IR BRI Bl (1 VR, /0N iR D) R A ) B8 T
it PR HR Bk B, 451 A 7 S AR R B L 3 AR K B L e
PEIR BRI S, PD B IR B DI fe = 7 AR IR BR R 1 IR
BRI AR RO AR BRI SR . H R T
A1 55 - 1 38 5 AR 3l (mooth pursuit eye movement, SPEM) i
i P R Bl AR 1R I (electrooculography, EOG) %81,
A WA DI R /NI AT BES: 5 MUK 3981, LK T A
5 LA W AT A Gl 3o 4% 8 0% 20 J8 8 AR PP A BT )
4 2 B8 W0 58— WA 42 AR 3T 43 it % (unified Parkinson’s
disease rating scale, UPDRS ) 1F1 ILHL P (SC S LY HL 5 5 2
ik 1) &,
1.2 IAEFIERRINAE TR R NS iz
AT RE i S I AL ST RE A S ST RE A
SN i T E B ZE A5 A (cerebellar cognitive affective
syndrome, CCAS)J&—4 LIPATIIRE 15 F AL 3 25 [ A Z0 A
5 IR T B B A RRIE M 255 5 AF L 2 PR3 B R st s IO
RN S A LA A I D 0 I B ) A 2 [l
B T /0N i B 43 1 B UK BT B, A T % 22 W CCAS/Schmah-
mann g 2 1] T 3-Al AD  PD 253 278 PR B I H A
THIRIRES, IE T R ST A MU Z 4 (positron emis-
sion computed tomography, PET) 5T % ., /IMiki 585t 44 %5
40 HC55 IR0 T 6B DT AL 2R TR SR AOIR S A A (mini-
mental state examination, MMSE ) $F- 43 F1llfi R #5812



572

e B OGO, /NG v A AT R 2T AR AR R WV BE 5 MMSE 1T
Sy FAAE, 5 BT 28 R AT A S 2 E AR ST, 5
A, A AR AT PR A A 2 R 1 DA ik Qi JR I
5 J& 5 32 (Hamilton anxiety rating scale, HAMA ) FI7Y %5 /R
A £ % (Hamilton depression rating scale, HAMD) %, H:pf
it SURTYNSPIN RS- N RIS RS ey S5 S
DR HDPA G 9 TS 28 B RT3 e AL AT Sy 1 6 T
JITHR #1432 00 M 56 (reading the mind in the eyes test, RMET) £l
A2 2 B (faux pas recognition test, FPRT)P4514)
W 5 /NISEAR T8 A O FER T /N A58 55 v I Rg
25/

2 IR TR N R AR 4 AE

PET .MRI I CT 4 5244 % F By O A M R AT P
MRYF R 2N . BOE Z A AR IR C &R
BLPD AAD FR 3 1/INAEAE W 0 224 , b /NI Bz R
[T Jik v ) 25 406 1T 5 3 2l b g s A H T i B A JRR AT O
T8, A I RETERE IR U4 (functional magnetic resonance
imaging, IMRD) ()32 1 T, © A KEIEEEE R T /N Re
DX P T 5 P AR AT PR AN TR RE AR R A Z ) IR R
WK1,

2.1 BEERS/INNRREEM 45/ MRI-VBM W 75 & B,
SRS AAR FE L PD AR /IR J5T P 174 25 45 A B o ), O
FLNW AR AR Rk > 5532 shaR B AR O, G ST IR &
P, Hi A PD (tremor—dominant PD, TD-PD) FIEZ i Al PD
SR /NI ST BN [RI, TD-PD 835 1) /)N v i
A AE SR, /NI R R T R i S B T IE B
Il % PD (Akinetic—Rigid PD) {41! o JLF MRI A9 ¥R L
K4 844 (diffusion tensor imaging, DT BF5¥ % 3, PD 3
JINI = Fr i =R i 2 0T B B 1) 24 1 ST AR A SR T 349 R
FORmAh 1B HCR BN, X R YT PD /NG T2 4 R
FEAEUAR | ¥ B/ I P FE /NI — Bz T3 1) 254 B %, e/ i —
oI - K i 2 SR A e 7 PD R R R E R EE . EAk,
AN1IE 2l R 1 PD A8 5 HA S [R] /0 il ) g 2 H A =X
i, TD-PD &35 1/ Mk 5 HAIRSAR R {4 (amplitude of low—
frequency fluctuations, ALFF ) % 18 , i 4 AR Fa 2 4 A5 B i
#1 PD 3 (postural instability and gait difficulty PD, PIGD-
PD) /NI S I FDBUN 56 A% 16 ALFF ARG, BU /N i I
W ALFF (B 5 52 BT 23 52 0B ARG, T SUN 52 4% 1 ALFF {6
5 PIGD 143 5 A1 RH &M, 53— 0 [l oM 7 S, 25 EMRT P58
KB TE S AERE VTP, FOG 1 PD 3 5 K &4 FOG 1Y /&

Chin J Nerv Ment Dis ~ Vol.50, No.9 Sep. 2024

HHA L, 38 Bl /NI TIOR3 Sk e 5T 22 18] 4 Ty g
T o R e,

TE ALS RSZAR B oE v, T8 8 3% IMRT (1 4 Jiki 43 B
BB JRGE I By e TR X /N I VIR I 22 i) 1) ) R i 2
PR, S0 /N ik 25 48 U FT BE S 5 3 ALS 1145 B AR A
BEIBESE R, TN, VBM BT KL, ALS 535 /NG K 5
PRFRD 2 AR, ALS A8 35 XU /DB 19 0SB R R4 I, /0N Wil i
I B B BE %4 (functional connectivity , FC) 3/, meta 43 Hr
S8R/ S1 R ZE /NG VI Crus T Crus T3 0 T 25 4
Fe A W DTIHSYE R ALS 3 HEIRIZ 2h R 58 BIX
%% 28 G FN /N G 1Y 4% 18] S P 43 BU{E (fractional anisotropy,
FA) AR HOR T 7R 1 TEF 4 o 58 B PR A AR
22 AN LVIERIBERER SNRRAFIE KT iR AT
PRSI A ] BB A R B AN AN S 28 D RERR R . ¢
AD BFFE Y, VBM 25 452 7% AD FI4% 5 A 0 31 E i 5 (mild
cognitive impairment, MCI) {2 (19 /IMigi 35 & A5 B i 25450011
5 Lewy &% (dementia with Lewy bodies, DLB)AH L, AD /&
A /I VIR Crus 1/ 10 fii i 258 445 58 9 &g 2205 /0N 11 B 4
FRULE IR A4 B [ 45 B8 D1, 3% H 5 1A %0 ) BB 3 43 A1
Slso-sT S IMRIEE 878 MCLAAD f8 2 25—/ Mk £
e A X )52 8] 1 W IR, PET #idis %
B, AD /)N o 28 AR OGS B 25 BRSO, 78 PD b NI RE 2
511 PD 5 35 7 /) oG 5 7 5 3 400 P Jo R A A
Jo 22160 4 ) R 4 s 55, TS /N /it T~ VI i 32 2
Bz 5T 2 6] ) FC 38 3R PET K2 7w PD HR 25 1 /N I3 1)
S R0 i P ) 2 AR A OB T e R R T 3 Bl e
PRI 3 A P EE 5 R0 D R e ik (14 7™ B AR L IEAR DG . AR5
MR S5 3 IR |, 52 BRI ) RE e % 1 PD 28 5 7E4R R 1T
AT 55 BT TD U0/ N B Y0 07 e e

ALS B R Rz sl 2 e A R RN T AR
15 IR ) RE W B AF 5 /0, W R 5 /0N i R K i B I =2 1] )
TR B AR RO Z5 A4 F1 FC AT 18091,

3 HAth/NThEeiTME 77k

it v A BREORAE A 2 1B AT P I PR Tl o ) B A7
TEE AR o AR /I r AR (SO D AR AR AR A Jil L A
AP AR DT T 2 A R A 22 A B S A /I i X 22 B
Sk K P Bl o U E 57, 23 /N Y L AR BB AP/
PSTA™EIE R AD /INBITSE S5 R 7, 76 AD S 1 50 B
Bt O B/ v, 1) A8 A A S e e A i e A
PR T AD FYIXUBS: , 2 BN I S I Xk AD AR 5G B i 2845



P ER A2 2024 4F 5504 45 9

573

Tab.1 Imaging characteristics of the cerebellum in neurodegenerative diseases
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