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Clinical significance of change on retinal morphology in Parkinson’s

disease patients with cognitive impairment at early stage
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[ Abstract] Objective To explore the relationship between the change of retinal morphology and
clinical characteristics in Parkinson’s disease (PD) patients with cognitive impairment at early stage.
Methods Fifty-three PD patients at early stage (106 eyes) and 20 healthy controls (40 eyes) were
enrolled. According to the evaluation results of MMSE and MOCA, there were 21 patients with normal
cognitive patients(42 eyes) and 32 with cognitive impairment patients (64 eyes) among 53 PD patients.
Optical coherence tomography ( OCT) was used to measure the fiber layer thickness, macular area

thickness and macular volume in the upper, lower, nasal, temporal quadrants and corresponding 12-hour
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quadrants around the optic disc of PD patients. Results PD patients with cognitive impairment had more

severity of disease (P=0.037), and higher score of ESS(P=0.014). Compared with healthy controls

and PD patients with normal cognition, the thickness of temporal side around optic disc at 9: 00 clock in

PD patients with cognitive impairment was significantly thinning(58. 76+10. 57 pm vs. 54. 58+9. 02 pm,
58.76+10. 57 wm vs. 53.33+9. 82 wm, P=0.02 and P=0.006). There were significant differences in the

macular volume, the thickness of macular fovea, average thickness, macular outering thickness among

three groups(all P<0.05). Moreover, the score of MOCA (r=0.317) and the score of directive force

(r=0.416) was negatively association with thickness of macular fovea. Conclusion Parkinson’s disease

patients with cognitive impairment have structural abnormalities in retinal nerve fiber layer and macular

area compared with normal cognitive patients and healthy controls.

[ Key words] Parkinson’s disease; optical coherence tomography; cognitive impairment; retinal nerve

fiber layer; macular

4= %54 ( Parkinson’s disease, PD) &K T Fif
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(3) ARG &% | R TH R A 55 52 el DA R PP A 1 952
s (4) ATE AR AR KPR S A O BB

T 228 AT MR R BT S e I
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Tab.1 Comparison of clinical data between PD patients with
cognitive impairment and those with normal cognition

PD INIIEHRZH PD AJIRER 4

H (n=21) (n=32) P
PRI/ 2Z0) 10/11 18/14 -0.388  0.698
s % 61.43+7.31 61.00£8.07  0.671 0.959
A 0. 180

* 11 10
&l 7 16
il 3 6
KIFF 0.497
I 13 18
CNERE | 3 3
ZBIRGE 5 9
BA 0 2
ZEEFNAE 11.14£2.47  8.12#4.14  3.001 0.002*
Pt/ A 2.56+2.37 2.81£2.20  0.725 0.696
UPDRSIII 43 15.91+8.83  16.90+8.02 -0.427 0.671
RIS
MMSE 28.67+1.65  26.56+2.74  3.478 0.003*
MOCA 27.19+1.42  21.78+2.76  9.338 0.000"
PSQI 5.94%3.37 8.52+7.16  8.116 0.104
ESS 3.33%3.77 6.93£5.06  0.190 0.014*

SiAHIE# A A, *P<0. 05

%2 PD BEHINAERRINEZRR Logistic £EEEIASH
Tab.2 Multivariate Logistic regression analysis of cognitive
impairment and influencing factors in PD patients

ISES B RE Wald P
HY 2.243 5.13 0. 024
ESS -0.283 5.67 0.017

2.3 PD iAfnEAFLA L5 A 4n 0B i 40 A B X BE ZE AL
TR F G YA
OCT il 57 3 % G2 A0 45k ] [T 00 D) JBs ot &2 21 A4
2G5 R B (RN B AL PD A HIIE & 20 A A
R 2H =20 b, PRI LR 9 .00 677 ] RNFL J&
EESAG I E L[(53.33£9.82) . (54.58 +
9.02) .(58.76+10.57) pm,P=0.012] ; HE—4H N
HLH PD AR 2 A 01 I 5 4 RNFL A8 3 (P =
0.006) ; = ZHEHE XA BB rhoG MR EE SR
BE AN IR R B 2= S5 A G it 2 B S [ (240.50 +
26.67) .(247.68+19.96) . (253.76+25.57) pum, P
$1<0.05], 2 PD A HI A 2H 38 PD WA IE 5 41
HhC [MREJEE W 25 A8 (P = 0. 028 ) , PD I 2H #54
FREXT R ZH BB X 25 AR/ N (P = 0. 003 ), P34 )L
(P=0.010) AMREEHRHEH(P=0.012) , L% 3,
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Tab.3 Comparison of RNFL thickness and macular parameters ampmg PD patients with cognitive impairment,

those with normal cognition, and healthy controls (x%s)
OCT 5% ft X HEL 21 PD iAHIIEH 4l PD A FIE A4 F P
(n=20,40 HHR) (n=21,42 HiR) (n=32,64 HHR)
RNFL JEEE/ um
Ty 97.98+8. 86 95.93+11. 18 94. 69+7. 09 4.18 0.191
%R 123.80+20. 18 121.81£18.32 119.47+15. 81 1.50 0. 475
11:00 130. 80+32. 93 126. 50£24. 64 125. 13£25. 83 2.63 0. 589
12 : 00 128. 55+30. 07 126. 54+25. 65 123.02£27. 68 0.78 0.593
1:00 112.48+23. 47 111.71£20. 42 110. 48+21. 98 0.04 0. 898
B4 67.95+11. 51 64.43£10.91 65.37+6.47 1.38 0.298
2:00 82. 80+19. 47 78.21+13.01 81.02+13. 39 0.71 0. 386
3:00 59. 18+13.26 56.50+11. 42 54.23+8. 89 2.24 0. 084
4:00 61.95+10. 69 60. 69+17. 50 60. 58+10. 84 0.85 0. 860
T4 130.95+15. 47 124.95+19. 51 126. 36+ 14. 39 2.83 0.217
5:00 101. 70+23. 14 95. 86+25. 56 98. 08+19. 59 1.74 0. 494
6 : 00 146. 13+24. 57 139. 74+25. 80 139. 52+23. 85 1.33 0.363
7: 00 145. 03+27. 49 139. 02£29. 01 141. 33£23. 65 1.05 0.583
N 52 B 69. 00+12. 07 71.40£11. 56 68. 64+14. 52 0.99 0. 543
8 : 00 72.28+17. 02 72.79+15.21 70.55+18. 71 0.42 0.782
9:00 54.58+9. 02 58.76+10. 57 53.339. 82° 4.55 0.020 "
10 : 00 80. 18+15. 89 82. 60+13. 07 79.27+15.43 1.96 0.528
TEHEX
AR/ mm? 10. 25+0. 44 9.840.71% 9.97+0. 46" 7.92 0.003 "
A JEEE/ wm 283.47+12.52 273.57+19. 82° 276.01x13. 04 6.55 0.010*
FFUL MRS/ wm 247. 68+19. 96 253.76+25.57 240. 50+26. 67° 4.50 0.026
HEBE N IR/ um 320. 44+17. 50 314.72+24. 06 315.95+15.13 2.80 0.342
HEBEAN R R/ um 282.93+12.22 274.37+16. 24* 277.13+11.17* 5.04 0.012*

PD WIS SINANE F 4H f ] = S (BRI R 7 2250H1) , “P<0. 055 WAL Fb A (¢ 458 ) « SRR HLL P<0. 055 51h
AT HE A, P<0. 05

2.4 AL E MOCA BARIRIT H 6948 £ M 547
HE—20 W R 2R 7 20 WS 300 A B LR e

/N BEHC VT RNFL B 5 MOCA S 21 1145
A EIEAISE (P1=0.021,P2=0.004), L3 4, PD
ZH5 MOCA S50 M) ar 4 EE GBS il 85 MOCA 153 B, 2 ) 78k 25, 3 B 0 M40
G HEIR E 0] & GUAT o AT A OCHE T S5 R R IR R e Y R R R

%4 PD E#H MOCA F45 OCT MRS R X R

Tab.4 Correlation coefficient between MOCA score and OCT retinal parameters in PD patients (r)
OCT 244 MOCA #4% W25 (8] i W il EliiES HER FE ]
RNFL JE £/ wm 0.174 0.072 0.058 -0. 059 0. 020 0. 000 0.077 0.037
HBEIX
WHEAFL/ mm? -0.137 -0.139 -0.079 -0.058 -0.221 -0.020 -0. 167 -0. 006
A4/ wm -0.109 -0.117 -0. 083 -0.048 -0. 186 0. 023 -0.159 -0.010
G MRS/ wm 0.317* 0.256 0.167 0. 144 0. 059 0.186 0. 099 0. 406 *
HEBEAM R R/ um -0. 174 -0. 085 -0. 044 -0. 107 -0. 114 -0. 053 -0.244 -0.071
RNFL JE R3] 4 FR 9.00; Pearson 404347, “P<0. 05
- A 1 PD SB35 Y- 25040 0 ot 268 2 A )2 JEE i f e 40
1 e

AR TEAE B AT BB B AR R TR S 25 S )
AT AT 1 OCT A K WL BF I o TF 52 HHT, EWNANZIFIE & B AD H 32 [RRE HY B0 R 5
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ARWFFE R, PD AN HIBE A 5 & (MMSE F#143
K 26.56+2.74) BN FIIE # # (MMSE ~F-3 73
28.67=1.65) ik, ELfilt FEXF HE 40 AH Lt , 2 B w0 [V JE
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Garcia %% AD 19 OCT WF55 45 A1, OCT %t
X B BRE L R R 5 AR O 2 v LA S LA DA e £ T 1Y
T, BRA FE B X 3 15 400 P9 B et 48 7 A b 28 1 I
2T P LR, Ao 20 £ 2 A B R SR R B 40 A, sk B T
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£ 1 mm X8 s 91 JRS R I AR, HLS e 1
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G R G0 2800 T R T B I, T R RS e AR Y
FEMT,

Blanks 257 fF 57 iR, AD B FH BB (0~
0.5 mm X)) 5% H0 M (0.5~1 mm Xi8) #4
TCEL A A BT B 53 508D 43% F1 25% , Rk #E
BEFFUL (0~2 mm [X35) 97% #4570 2 i 22775 41
JL, 3% 4 i 25 50 2 BCTE 43 A0 1 22 B B e TG 4K 28 4
i, Br A GE N A AD B E AL I D AF 7R )12
PR AR . WF5E & B PD WA i 4 o5 B
HhC [UTJEL R B G AR S RT BE 1 EH PD A DA R A
BEMANAMRERNT L, 5N, Lee 4T 61
il PD g5 A1 30 5 fif B E H N B A5 5T, & BE PD
FBAE A 55 v g [T ] L) D A 2 A I ) R A 7
PR Bl RNFL | 858 )8 22 5 IE % AT 20, HE

HATHT B 5 AR LT 5 0 P 00 4 7% 58 5 B RNFL
JE ISR, AR5, TR AL 5 1) 8 0 4
JE| il RNFL feid , O B R 4] 58 19 PD R LA
KTCLIHH PD B3 IZFGE N PD R 4L Rl
RNFL R ek A8 5 2158 1 & A vl R HL A AH G
XHER PD AN [R] 7Y 22 8] AS A R 4 i B AT S I
P, O B A S5 Mt 25 5% . Sung 251 [R]BE
&L OCT A A58 2 B0 112 W PD A 0 41
EHEEZ Y, H MOCA 18415 PD B H BB 4
52 (mGCIPL ) J& B2 AR i AH 5C i 5 A5 45 10
AR — 30, T HLASTIF I & BH B BE o 11152 B ) i
A BN e ] ) 32 A S AE DG, (HK R B
KABEA B FRAE FL A B6IE

2 DN R R 255 AR X I 2T 2 2 P R 1) el A
FERRR 2 A0 2 T R bR A, T RE ROV AR M2 R 52
S S O < K LI ol B NS B X 1 U2 o
JZEF A M R A0, H S AL e
B SN E AR BT | BRI L K RHIRZs 8] 43 3F
RPN U, AR, PR 25T A0 i T A
T BB S L 22 21 4 )25, LBt 5 45 5 5 400 48 ) L
M AR e BRSPS RURREE D) S x)
150 25 (] 43 B3R 6T L SURR B T R A

AHIFFE K B PD TN [ 5 26 2 A A0 1 5 2 550
GRR (P BB 255 40 B Al 22 4341 ) 9. 00 B I 1] AL I
JIES 2T 24 J22 B /08 6, T e 5 I ORI 6 e 2 4 € i AL
B s B A0 PR A PR e 224 A0 i B o R Y
TG, P RIMH T 2 R R E S B H R %
B, X5 2 RGZE% B A M RE B FEAE WL 30
PSS A YLIh e E A PD A PR
L ALFEIR T B RIE B R ) R R
LI IR R I, PD & I i i) A 2 Al i o R
HRTIRe O E L, U R AL B Y R AR R
o WA B, 80 A AEHI R PD [, it 2 4.4
SRR ,20% 1) F 3 E R A 4 AR R, FLrp K
S B A S0 B B (OR = 49.7) LA M 5 5 B (0,
(OR=3.3) #E& PD & & A 4 £ % 10 fes o PR 38
Z—2 0 RBFSE K B PD A B R L &R
SEn[RET Z A0 P RIS 2T A0 i 2 40, XTI RE R RR
T A4 PD P IN B A B 3 B L RE 1 T R L)
W R AT DL

ZE LTk AR5 A BN I B RS 1Y PD AR
Wl AR A TR E, L OCT A6 7 76 70
HRLET 2 J22 F1 B B X 25 04 1Y) 57 %, MOCA 1543 B 1K |
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