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[Abstract] Parkinson’s disease (PD) is a common neurodegenerative disease in the elderly, of which
cognitive impairment is the most common non-motor symptom (NMS) affecting the life quality of patients.
Cognitive impairment is associated with many factors, and white matter hyperintensity (WMH) is an
important pathological change of cognitive impairment in PD. In this paper, we will explain the relationship

between WMH and cognitive impairment in PD by the perspective of neuronal pathway, white matter

volume change and diffusion tensor imaging (DTI), to provide a new direction for the early diagnosis of PD.

[Key words] Parkinson disease; Cognition disorders;

Magnetic resonance imaging; Review

This study was supported by the National Natural Science Foundation of China (No. 81671269) and
"Six Peaks of Talents" Support Program of Jiangsu Province, China (No. 2015-WSN-064).

W 42 A% 955 (PD) J& b & 4 TE 0 L 14 bft 0 74
T, LT B AA R AE Ry A T 22 U i B R 28 OC BB 2k
% 5 /AR (LB TE I, I R AR BR 32 3R 28 LSk B
B Lk R R AL S S A s s IR A, R
) B B A B B A L PO AN [ S b T BE R AT
SRS A RE R (NMS) W o DA 0 2 R I 15 16 IR
TN R UL, 2B R R DN (MCT) A 4 2R
P (PDD) ', FLFE B Bl 2 5 1 22 7 3% 3457 Jn &, ™
S R AR TR R . ARSI OR L A 30% ~ 35% 1
WA 4 AR B AE A A D BE A R 209 g
JEE AR T A 4 AR AN D) BB I A 5 2
PR 28 AH 6, 0 0 AF I L I ™ B R R LR 47 P IR

doi:10.3969/j.issn.1672-6731.2017.11.012

HeWH  FHEARPERE S H (9 H 45 :81671269) ;
YLIRA 7S KA w07 %8 Bt 5 (35 H 445 :2015-WSN-064)

PR AT 221002 M1 BRI 2 B 1 e # B

T IRAE & - K2 (Email: 13913473179@163.com)

I A5 L P4 AR O ) RE A T 4% & T 2 Rk
B, U0 2L By R K £ | &2 R RN AR 22 B
RE A 22 39 T R G ) RE IR A PPN I B ORE AE G R
F RS (WMH) | fik 25 B0 AR R SR 25 46 . I
Jo e 5 A SR A 4 % DA T RE I A 1 R B
AR R A B I R DG TE O AT IR A Y R
G 5 A 5 A IR R AR B R R AR R R 30% ~
55% , WA 4 ARG R G 1 & (5 55 R RS T IER
LA NHE T A, 04 AR PR STl N 4 AR
HE JR N 38R 5% % T L DR, ok 4 AR 9 O 0 B
AE B A5 ) 5L 032 W R U L o L A SO
I 5 A S 5 00 4 AR A 0 T BE B A5 0 BF 5T
g SR N SuY

— I R A S E X

iR 1 3R 5 45 5 6 MRT b 26 B4 45 9 b 2t 750 D
G R = {5 5 (DWMH) #1258 A s s 5
(PWMH) , il #% 32 KA F R T, 50 52 iR 48 2F



SR 2 B 2 A 2017 4E 11 A 17 55 110

Chin J Contemp Neurol Neurosurg, November 2017, Vol. 17, No. 11 . 847 -

A 5 5 F 5 TEE /0 A EAT , 5 R S ) BB 2R £
YRR S A S R A JE TR R A S
PR AN TR, B R 0 BRI 5 S B R 0 P At
AR {HJE B B e s . R T FHE S AT
AEAH DG, FL R Hy T A 1) 27 0 T g B 2 R AN TR
X DA 0 2 R B A5 1) 52 ) o S R AH TR, R 1
5 R B A R A DDA G i R B o
5 55 A HI ) BE B A 0 R AR AE OGN, Mak &5 TUF
FER R, A4 AR A H D) BE B 5 5 s == ) 1R 05
5 A O T R T A S T B G I 5
FCIE R, AT RS T OS5 AR 5 S ) B B -
T[] R 0 5 B U AR 4, S B U AR 4 3T R T IX 8

=G A

1.0 B AR S A 4 AR NN T RE R AR A4
AR N H1 T R B A A 55 A% B DA A R 4 AR
AR, B D40 A A R 0 R R 1 2o U B
B, W R 2 509 1 5% BE O B A kR
FiR O B, RIS R R O AT BT R AL
Homgm gk ke, BariFs EEE DT IR, £F
Sl 2 T A R 5T AR S 5 0 4 AR 0 D) B R
5o JARRIF ST N, 15T 25 40 R ) 2 A 01X 25 45 )
e 2 504 RPN A T RERE A, ¥ AT TRk il
IR F B DIRE . Wen 55 7% 42 ] 71 4 7597 8 &
PEAT A 18 A A BB U, 45 SR R, 12 B H B
NG E Sk H MRI AT UL &0 AR BL4E 7 5 Lee
A S BTk AR (DT W 5 45 A — 2 5k
S ) B TE 0 A A AR e A AR R IC A TR 1 4 AR
R A R A B I R R A A AR R 1 AR
A AR FRAE /)N A0 A R B R /N R RE S
R FEAT 5 AR & B, IA 4 2R 5 A a4
gt D REM ¢, A R ) AR IS A2 fT AT
ABAF . B B OSCM R Z I T IR BRI 4
IR B 5 I A FEUE: TR 4 AR R DA TR Y
FESL R IE . WO &S 5 80m 4 R A
ST R B AR 1 B R A 2R, O R S B . Bl
Y9z woR I Bl i S B o- 28 Ml % 2 11 (-Syn) 3£ 5
b, = 1 4 R HB A I 2 4L B AR T A ik
SR T L A A ) AN B B0 5 A B IR, S R A
W R BT P2 B B A T K AR R ) BE R A

2. W P 5T IR B A S I 5 0 4 AR 0 A H T g R
5 5 {5 5 B o B ) - Syn AR 3 T B0 42

i
of

B 5 R A0 2D B R A

FRT A0 2N R B A A1, 3 0T DS i I 1 5 A e AE 3
g o0 S AR R 2 TR FH BB R S I R AR
P4 (CHIPS) F5 5 P VAN ik 71 5 o JIR 5 B8 2F 4k 460 35
B T I ORT SR X M B R AT 3O
X ik 15 AR AT R, AT S A 0 L T
M 4 AR R FH NI BE . Park 5 2 HFSE 2R L MA
& R R R CHIPS 3 43 5 W 81 T fE i 4 72
S IE ARG, CHIPS PF 43 B i L 2F 8 Ry 44 8 1) A R 1
K5 AN, LT 5T 38 K B, WA 4 AR S R R
(LBD) 1Bl /R 2 ¥ B (AD) f8 2 i IR A BE 38 1% 2
AL AR BL, DA 0 B fil B A5G L O R A S
Jo R A5 B VI AR OG o Il 5 15 R SO R 1 R
I, 2% 5B AT RE 5 % S IMATE BA 56, H B-VE # FE 2R 1
(AR) FE IR AN 28 240 >, 3k S v 7 i 14 5% i 1 5
A LLG S AR BR BT > I T A S X A 4 7R
o 1 5% o A R 1 A FE AL o 2 B R o 1 RO &2 2% 5
JIFL 6 F 3 R T T 4 AR v 1 S ) R A B R
Vg ERE T, U AR R B . iR T
CHIPS P¥- 43 B W 55 45 S B, JC i ol i 28 78 1) i x|
JIEL T, i A0 % 38 2 B 4503wk Ay O Al G R 10 7] ) %o el
IR U BRI S A i 2R R 4 AR R R 38 R
JE BRI A B A S R i 4 AR R L T
Al 5 104 T R AIL O I 1 A I B B R
5 V) A I R T e 4% BT A AT T A [l N
A0 47158 S 14 1B B BE £F 4 .

3.0 1T i {5 5 38 A R 2 T ) RE S 50 4 AR
WINAI D REBE AT I 1T 8 15 5 AN (S0 ) i 42 3
JF A% 3, 1 ELSE W K R S AE 7 Ham 55 VRGBT 5T G
N, 00 4 2R 995 A 0 I i B A AR R T AR L KB
TR 1 15 5 1 W0 4 2RO AR 9 R T 32 SR L
R )AZ AL FE R A ER G A TR 2R Bk ik =
B 10 A 55 1 ) 4 A A8 A 40 A 52 R
Z G NE 2B R, TRER 15 15 5 M O R R
700 5 P R R R AR DG i = R R A
5 5 B 9 AR T A IR R T B OB Y L
1 5 A 5 5 B0 Jo el A i R T BE A AE LR L
D5 8 : (1) 0l 15 5 15 502 i 28 Je ke 2k BT 3, /P Rz ot
AR Ak R T I R A o (2) BT AR S R
JoT 9 A2 4 Sz B, B ST R AR S Ak R T R B R
(3) 1l 1 5 25 15 5 15 B Joa s 728 LA A [m] ) g 2 A 3
bR, AT REAR & TRk G . SR Ah IR A I R B 5
SR WA 4 FR HBOE A T BE AT 5 R R R B A
A



. 848 - R E B 2R A 2017 4R 11 A S 17855 1130

Chin J Contemp Neurol Neurosurg, November 2017, Vol. 17, No. 11

BN SN ER R R i3 SR A R L
DTIHF 5%

R 22 UM 42 AR 52 AR 2% WF 58 80T A 4 AR A
1T R B AR 26 i DX e A%, = A T K N 25 45
GE, B AR 1T 58 4P AR 0 4 AR A H ) e I
HEAER . DTERT LR SERRATIX I A s & (5 5 2 5
M 4 AR A0 Ty R e A 14 B A

1.DTURE S DT E 48 5k 35 45 0 4 R0 AR
RS o DTS — Ff 2R fili ZH 23 1N 000 45 44 7K
S F PGS B 5 i MRIEE AR, 4 (R EF e d Ot R
TR 2 AL 2 30 RS, B A 4 1) S (FA)
V-2 8RR (MD) |, 00 5 1 5 o8 vk, Mo,
FA (B PEH 7K 20 797 80 45 i 5 v AR 3K 4y F
I 4 5t i, S B 1 S5 T 4 oA 3% BT FA (EDEE R
K53 F U — Al 7 P HOE B B 5 MDD (B PF K
Gy F AT WO B, MD (E T = = K iRz B
R 245 ) 53 I 49 4 B ) C 2 4 R K 4374 5) . MDD
(B REAR R BIK 20 T 9 8O 52 B BRI . AT 4
O A 5 B R 22 RS 1 AN B B 4 il 2%
e . M FAE 58 7EH B2 BRI &0
Y 28 B J5T A0 B dle b i ST Y A B RS A L
JESERE R R

2. DT 7 I 1153 5 15 5 5 0 4 2% A 60 2 g
BERFSC R DTUWRSE SR, 00 4 7% 0 i & R
a1 PGS T N1 N T a1 B 7 L D N E W
7 N R | I S Y Pl O W (= 3 i
Kamagata 5 ' 0 5% 7R, 5 1F 8 6 BALAE EE , T
P 2R 14 P14 AR R8I 15T FA B R MID B JC B
A, , W G AR R SR 1 AR 2 R P A IR . MD
B TE e, b3 32 5 W 1Y 15T 21 2 o A 455 s 18
AR R R AR TR AR 4o . AR R G0, By
XU Z 458, 5 Hattori 55 MRS A R — B, M
JoT e {5 5 T L 22 B 0 4 AR R i A
TE 16 Ty /N S8, AN it By 1 2 58 T 8% B il 9% S
XN K S /R SR )RR R AT AR AR Bl R A5, F 3K
TR YRR FAEREAR Y B S MR R R
S B0 4 R R F N RERE AT 0 5 — RN . A
ATy BEALFE AT T BB G2 T T 1 L AR R 2 ()
fiE 77 55, WA 4 AR BB N T R AT R I
FEAE AT ) B B 15 0 5 38 B A 19 ) 4 2% 05 JR 3 A
B FA B AR, A7 76 1012 T RE B A5 14 £ 3 R D
T T 55 J BT B FA (B R AR A7 76 0058 0 3 B
g 14 JB I R T P g B R TR ) FA

(EREAR o LSE AR B — BOE 2ok W5 45 IR 47 1 i 42 Ak
TR0 8 A o R O T R i s, Y
NGIE N0 S U T S (EN Il T =S o /N
A X, 5 1 T R R, & AR 0 4 AR
T 2% 3 84 HR BB A S B A AR o, R T
DTS I M 4 97 A8 9535 Mg 11 53 A8 Ak BE, MID (i 48
FA{H 5 U

3. DTT Al 2 5505 00 4 2% 95 W\ 60 ) R e i 114 0%
Z  FAEA MD {EJE DTI ¢ 91 fir AR R S 8,
A A B 455 b ) B 8% (AD) AR 0] 97 HEE (RD)
4. Auning 55 VHF ST R, W RR P15 RD {E A
Mg 5 5% F2 TN 15T RD A 7 IE 8 % BEE A 4 AR
S RI BT IR T R RR A Hh AR T e e, TR
M RD A 7E =38 P S R AR B Ak, i 4 AR
i FAEREIC FEZZH T RO & . RD(EAE
AT LA PR F 56 5 4 i 2, (H 9 A fe D PR
a-Syn 5 A I 4 A L T g B 0l AR | b 28 i T 4
it Ay 5309 A At oy G B A AR A 2 — o /N TR 4
6L %) 3 o O A A 2 N B ST AN T RE 2
55 RD E AR b i 2 A8, 074 200 i kB 3 RDE
T AR 2 b e A8 M A R B B, - Syn SR AE RN IR
J5 40 B 3 Ak BT RE Bl AR il 28 £F 4 i SO PE T B i
RD fHTH i

4. MRI 5 DTI7E WA 4 A 955 A R 2 fie e 1512 Wy vh
M EEEE MRT AT RLKS DA %0 T BB AH 56 J2 i X Ak, IF:
PR vE MRIAE 5 2048 | 55 1 5 %) JE 35 0 TG i 2 14 F 4
AR R AH B A 4 AR 0 R R AR A Sk MIRT AT D3
QUL RN s S AN s A A e
% H A dE R AR E BN ' DT S Al L
S IES i S S Wi e N N TR T N s o O LR S
16, BRI, DTI A MRI B A5 Bl 12 Wi 4 2795 A H1 2
RE R AT 0

(N TSV EREY P A AP WS Rie g

IR R e N NS N RN -SSR RSN
2 BR 5T L R A O, e B A il ] LR
P13 L 2F B9 3 s e S g DX 5 AR e A, = A R
20 Bl file 2 bR 2 SO 4 R i I 1 e A R A 2 s /b
A SCHR AR E BB R A O A B TR R AL
I I RN OBE TR S (IGT) &8 B B i A
555 R v I O DR R A A DG = A TR
J w5 A5 5 5 S Ik o A A LA G T i 2R ] AR 2 e 2
2 (Hey) 7K 5 B8 5T e 15 5 0 ik 22 ) Bl ey
FE MO AN, 4 AR B IR AR



R SR 2 B 2 A 20174 11 A 17 55 110

Chin J Contemp Neurol Neurosurg, November 2017, Vol. 17, No. 11 . 849

AL RE S S B S BT A S A AT B AL/
BiG oy, H AT JC B W 45 98, # fy ik — 20 TR ACBIF

I
o

HT T A7 A8 I B A S 0 A 6 AR R R T )

T JEE DAy B JRE DN RTADY T ML <5 AR R R 0T 1 2 AR
HUE WG o

2 bR AR SO 22 T8 3E B L A B DTI

S5 757 T P 3 IR TR AR A < AR DA R 2 RE B
itk 22 0] F) 56 2%, A T 4 R e 4 1 e R T RE RS i
WP <5 2% 5 A1 ) BE I A5 14 U, DT AR O — Fif
R AREBOR, B LRI B S ML, Al
LA Sy — Tl M D00 o TR 14 5 B P D7 15, AR D
Y 3 DO i 3 5 aT DA S 2 W A 8 AR A
R RE RIS B A AL T SR G AR 12 W M B2
W 3 AL 20 0L Y B2 1R S A, AT A Bl T 1 02 W i

< AR R ) RE R 1

[1]

[2]

[3]

[4]

[6]

[7]

[8]

2 % x W

Barnum CJ, Tansey MG. Neuroinflammation and non - motor
symptoms: the dark passenger of Parkinson’s disease? Curr
Neurol Neurosci Rep, 2012, 12:350-358.

Poletti M, Emre M, Bonuccelli U. Mild cognitive impairment
and cognitive reserve in Parkinson’s disease. Parkinsonism
Relat Disord, 2011, 17:579-586.

Mckinlay A, Grace RC, Dalrymple - Alford JC, Roger D.
Cognitive with  mild

Geriatr

characteristics  associated cognitive

impairment in Parkinson’s disease. Dement

Disord, 2009, 28:121-129.
Zhang JY, Chan P, Xu EH. Attention must be paid to cognitive

Cogn

dysfunction in Parkinson’s disease. Zhongguo Xian Dai Shen
Jing Ji Bing Za Zhi, 2017, 17:9-13.[ 5K # 25, BRJ%, VT k.
o HLIA < AR 5 A A D) RE IR . e B A MR 28 B Ak A, 2017,
17:9-13.]

Kandiah N, Narasimhalu K, Lau PN, Seah SH, Au WL, Tan
LC. Cognitive decline in early Parkinson’s disease. Mov Disord,
2009, 24:605-608.

Kandiah N, Mak E, Ng A, Huang S, Au WL, Sitoh YY, Tan
LC. Cerebral white matter hyperintensity in Parkinson’s disease:
a major risk factor for mild cognitive impairment. Parkinsonism
Relat Disord, 2013, 19:680-683.

Li SH, Chen HB. Mild cognitive impairment in Parkinson’s
disease. Zhongguo Xian Dai Shen Jing Ji Bing Za Zhi, 2016, 16:
319-323. [ 48 RAE, BRI WA G AR 0 BE At . o [ LA
Mre g Zeat, 2016, 16:319-323.]

Agosta F, Canu E, Stefanova E, Sarro L, Tomic A, gpi(:a V, Comi
G, Kostic VS, Filippi M. Mild cognitive impairment in Parkinson’s
disease is associated with a distributed pattern of brain white
matter damage. Hum Brain Mapp, 2014, 35:1921-1929.

Lee SH, Kim SS, Tae WS, Lee SY, Lee KU, Jhoo J. Brain
volumetry in Parkinson’s disease with and without dementia:
where are the differences? Acta Radiol, 2013, 54:581-586.
Hattori T, Orimo S, Aoki S, Tto K, Abe O, Amano A, Sato R,
Sakai K, Mizusawa H. Cognitive status correlates with white
matter alteration in Parkinson’s disease.
2012, 33:727-739.

Deng B, Zhang Y, Wang L, Peng K, Han L, Nie K, Yang H,

Hum Brain Mapp,

[20]

[21]

[22]

Zhang L, Wang J. Diffusion tensor imaging reveals white matter
with patients  with
Parkinson’s disease. Am J Alzheimers Dis Other Demen, 2013,
28:154-164.

Xiong YY, Mok V. Age-related white matter changes. ] Aging
Res, 2011:1D617927.

Mak E, Dwyer MG, Ramasamy DP, Au WL, Tan LC, Zivadinov

R, Kandiah N. White matter hyperintensities and mild cognitive

changes associated cognitive status in

impairment in Parkinson’s disease. J Neuroimaging, 2015, 25:
754-760.

Ham JH, Yun HJ, Sunwoo MK, Hong JY, Lee JM, Sohn YH,
Lee PH. Topography of cortical thinning associated with white
matter hyperintensities in Parkinson’s disease. Parkinsonism
Relat Disord, 2015, 21:372-377.

M, De Bie RM, Velseboer

Muslimoviec D, B. Evolution of

Broeders DC, Speelman JD,
mild
impairment in Parkinson disease. Neurology, 2013, 81:346-352.
Hanganu A, Bedetti C, Jubault T, Gagnon JF, Mejia- Constain
B, Degroot C, Lafontaine AL, Chouinard S, Monchi O. Mild

cognitive impairment in patients with Parkinson’s disease is

Schmand cognitive

associated with increased cortical degeneration. Mov Disord,
2013, 28:1360-1369.

Wen MC, Ng A, Chander RJ, Au WL, Tan LC, Kandiah N.
Longitudinal brain volumetric changes and their predictive
effects on cognition among cognitively asymptomatic patients
with Parkinson’s disease. Parkinsonism Relat Disord, 2015, 21:
483-488.

Lee SH, Kim SS, Tae WS, Lee SY, Choi JW, Koh SB, Kwon
DY. Regional volume analysis of the Parkinson disease brain in
early disease stage: gray matter, white matter, striatum, and
thalamus. AJNR Am J Neuroradiol, 2011, 32:682-687.
Unal-Cevik I, Gursoy-Ozdemir Y, Yemisci M, Lule S, Gurer G,
Can A, Miiller V, Kahle PJ, Dalkara T. Alpha - synuclein
by brief
neuronal survival in vivo: a study in [A30P] alpha - synuclein
transgenic mouse. J Cereb Blood Flow Metab, 2011, 31:913-923.
Sunwoo MK, Jeon S, Ham JH, Hong JY, Lee JE, Lee JM, Sohn

YH, Lee PH. The burden of white matter hyperintensities is a

aggregation induced ischemia negatively impacts

predictor of progressive mild cognitive impairment in patients
with Parkinson’s disease. Eur J Neurol, 2014, 21:922-928.

Yuan J, Wang H, Wan XH.
Parkinson’s disease. Zhongguo Xian Dai Shen Jing Ji Bing Za
Zhi, 2017, 17:409-414.[ 32 5, T, T B, 00 4 A0 AH SN
FIRERLAT. bR B 2B 2, 2017, 17:409-414.]

Park HE, Park IS, Oh YS, Yang DW, Lee KS, Choi HS, Ahn

KJ, Kim JS. Subcortical whiter matter hyperintensities within

Cognitive impairment in

the cholinergic pathways of patients with dementia and
parkinsonism. J Neurol Sci, 2015, 353:44-48.

Gomperts SN, Locascio JJ, Marquie M, Santarlasci AL, Rentz
DM, Maye J, Johnson KA, Growdon JH. Brain amyloid and
cognition in Lewy body diseases. Mov Disord, 2012, 27:965-973.
T, Faust M, Auer F, Alexopoulos P, Forstl H,
Henriksen G, Perneczky R, Sorg C, Yousefi BH, Drzezga A,
Kurz A. White matter hyperintensities predict amyloid increase
in Alzheimer’s disease. Neurobiol Aging, 2012, 33:2766-2773.

Petrou M, Kotagal V, Bohnen NI. An update on brain imaging

Grimmer

in parkinsonian dementia. Imaging Med, 2012, 4:201-213.
Wang HF, Yu JT, Tang SW, Jiang T, Tan CC, Meng XF, Wang
C, Tan MS, Tan L. Efficacy and

inhibitors  and

safety of cholinesterase

memantine in  cognitive impairment in

Parkinson’s  disease, Parkinson’s disease dementia, and

dementia with Lewy bodies: systematic review with meta -

analysis and trial sequential analysis. J Neurol Neurosurg



[29]

[34]

850

RE B 2R R 2017 4E 1T A 17 B5 11

Chin J Contemp Neurol Neurosurg, November 2017, Vol. 17, No. 11

Psychiatry, 2015, 86:135-143.

Wen W, Sachdev PS, Chen X, Anstey K. Gray matter reduction
is correlated with white matter hyperintensity volume: a voxel-
based morphometric study in a large epidemiological sample.
Neuroimage, 2006, 29:1031-1039.

Auning E, Kjervik VK, Selnes P, Aarsland D, Haram A,
Bjgrnerud A, Hessen E, Esnaashari A, Fladby T. White matter
integrity and cognition in Parkinson’s disease: a cross-sectional
study. BMJ Open, 2014, 4:£003976.

Kamagata K, Motoi Y, Tomiyama H, Abe O, Ito K, Shimoji K,
Suzuki M, Hori M, Nakanishi A, Sano T, Kuwatsuru R, Sasai K,
Aoki S, Hattori N. Relationship between cognitive impairment
and white - matter alteration in Parkinson’s disease with
spatial
analysis. Eur Radiol, 2013, 23:1946-1955.

Theilmann RJ, Reed JD, Song DD, Huang MX, Lee RR, Litvan

I, Harrington DL. White-matter changes correlate with cognitive

dementia: tract - based statistics and tract - specific

functioning in Parkinson’s disease. Front Neurol, 2013, 4:37.
Zheng Z, Shemmassian S, Wijekoon C, Kim W, Bookheimer
SY, N. DTI
impairments in Parkinson’s disease. Hum Brain Mapp, 2014, 35:
1325-1333.

Gallagher C, Bell B, Bendlin B, Palotti M, Okonkwo O, Sodhi
A, Wong R, Buyan-Dent L, Johnson S, Willette A, Harding S,
Alexander A.  White
microstructural integrity and executive function in Parkinson’s
disease. J Int Neuropsychol Soc, 2013, 19:349-354.

Koshimori Y, Segura B, Christopher L, Lobaugh N, Duff -
Canning S, Mizrahi R, Hamani C, Lang AE, Aminian K, Houle
S, Strafella AP.
abnormalities in Parkinson’s disease. Brain Struct Funct, 2015,
220:2249-2261.

Deng YF, Luo X, Zeng WS, Chen WX, Chen DJ, Wang CL,

Huang R. A preliminary study on diffusion tensor imaging of

Pouratian correlates  of distinet  cognitive

Ninman N, Kastman E, matter

Imaging changes associated with cognitive

cognitive impairment in Parkinson’s disease. Zhongguo Shen
Jing Jing Shen Ji Bing Za Zhi, 2014, 40:489-493.[ XBiE &, %
M, WG SO, WRSCEE, WRABAS, Fouipk, B0 A 4 2R 0 A
fid R O AR AP OE L. o [ b 2 B 2% AR, 2014, 40:
489-493. ]

Chen B, Fan GG, Liu H, Wang S. Changes in anatomical and

functional connectivity of Parkinson’s disease patients according

[36]

[42]

[45]

to cognitive status. Eur J Radiol, 2015, 84:1318-1324.
Kamagata K, Motoi Y, Abe O, Shimoji K, Hori M, Nakanishi A,
Sano T, Kuwatsuru R, Aoki S, Hattori N. White

alteration of the cingulum in Parkinson disease

matter
with and
without dementia: evaluation by diffusion tensor tract - specific
analysis. AJNR Am J Neuroradiol, 2012, 33:890-895.

Saito Y, Kawashima A, Ruberu NN, Fujiwara H, Koyama S,
Sawabe M, Arai T, Nagura H, Yamanouchi H, Hasegawa M,
Iwatsubo T, Murayama S. Accumulation of phosphorylated alpha-
synuclein in aging human brain. J Neuropathol Exp Neurol,
2003, 62:644-654.

Braak H, Sandmann-Keil D, Gai W, Braak E. Extensive axonal
Lewy neurites in Parkinson’s disease: a mnovel pathological
feature revealed by alpha - synuclein immunocytochemistry.
Neurosci Lett, 1999, 265:67-69.

Watson GS, Leverenz JB. Profile of cognitive impairment in
Parkinson’s disease. Brain Pathol, 2010, 20:640-645.

Boller F, Passafiume D, Keefe NC, Rogers K, Morrow L, Kim
Y. Visuospatial impairment in Parkinson’s disease: role of
perceptual and motor factors. Arch Neurol, 1984, 41:485-490.
Diederich NJ, Goetz CG, Stebbins GT. Repeated

hallucinations in Parkinson’s disease as disturbed external/

visual

internal perceptions: focused review and a new integrative
model. Mov Disord, 2005, 20:130-140.

Klawiter EC, Schmidt RE, Trinkaus K, Liang HF, Budde MD,
Naismith RT, Song SK, Cross AH, Benzinger TL. Radial
diffusivity predicts demyelination in ex vivo multiple sclerosis
spinal cords. Neuroimage, 2011, 55:1454-1460.

Song SK, Yoshino J, Le TQ, Lin SJ, Sun SW, Cross AH,
Armstrong RC. Demyelination increases radial diffusivity in
corpus callosum of mouse brain. Neuroimage, 2005, 26:132-140.
M, Wada - Isoe K, Yamamoto M, Nakashita S,
Y, Takahashi T, Nakashima K.

Association of cerebral white matter lesions with cognitive

Yamawaki
Uemura Y, Nakayama
function and mood in Japanese elderly people: a population -
based study. Brain Behav, 2015, 5:E00315.

Shin J, Choi S, Lee JE, Lee HS, Sohn YH, Lee PH. Subcortical
white matter hyperintensities within the cholinergic pathways of
Parkinson’s disease patients according to cognitive status. J
Neurol Neurosurg Psychiatry, 2012, 83:315-321.

(A H 8 :2017-10-25)

FADIT R 2018 E(H EH R W EHH/EE)

Crb B B g o 22 G50 O T 2 T A R ) A & B A b BRI 2 B A 2 A LI R . TSR R
H i 5SS G N SR m A SE G, S0 SR T R 28 P AR I ARE B LA R kR, AR R Y A AR BE . BT K

2 KL

FEH ARG R PE L8 B I R B A L R 2 i ]

SR BRI Z o AT S IR A RS RS L I

PRBIEZE LRI I DR B8 2% R s 191 i 2 i AR 4L A0 ) 3F 38 T B A T 7k 5

Crp E BAC A 2 2% 7 ) A B ZORE 4 B R e SC IR R, B N AN A FE R AT o P E RS E S A 5 - TSSN
1672-6731; CN 12-1363/R. FEBr K 16 -8, @G &, 48 vi, A 7, & H 25 H . BWE M 1570, &4 12 F 3831 180 It .
2018 4 AT Hh MRS IBL =) AT, W R AR S 6-182 375 ) 4 [ 45 b RSB =) 11 8], 7R 0T 43 1) 4 48 0 01 ) (SR B 27 9% ) &

2 4 P b < R T HE R X R 6 45 TR HE T PR I8 S e A JAE A T X, IS B 4 A - 300350,

I AR HLIE £ (022)59065611,59065612 ;15 H.: (022)59065631 Pk : www.xdjb.org(H1 30) , www.cjenn.org (¥£30) o



