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[ Abstract |

and their correlation with disease severity using optical coherence tomography ( OCT)

Objective This study aimed to investigate retinal structural changes in patients with Parkinson’s disease (PD)
. Methods In this cross-sectional study, 43
patients with PD (86 eyes) and 43 healthy controls (86 eyes) admitted to Xuanwu Hospital, Capital Medical University, between Feb-
ruary 2022 and June 2023 were enrolled. Retinal layer thickness in the central 6 mm diameter of the macula was measured using OCT
in all participants. Differences in retinal layer structures between the PD and control groups were compared using t-tests. Pearson cor-
relation analysis and multiple linear regression were employed to assess the associations between retinal thickness and disease duration,
the Movement Disorder Society-sponsored revision of the unified Parkinson’s disease rating scale part Il (MDS-UPDRS-Il ) , and Hoe-
hn-Yahr (H-Y) staging. Results Compared with controls, PD patients exhibited reduced retinal thickness in the macular region,
with significant thinning observed in specific quadrants of the inner nuclear layer of the right eye. Pearson correlation analysis showed
that the thickness of specific regions within the retinal nerve fiber layer, ganglion cell layer, inner plexiform layer, inner nuclear layer,
and outer plexiform layer were negatively correlated with age, disease duration, MDS-UPDRS-1Il scores, and H-Y stage. Conclusion
Retinal thinning is closely related to PD progression and may have potential value for disease monitoring.
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Tab.1 Comparison of retinal thickness between the two groups (x s, wm)
AR 7R
Febr papiicti:) 4 AR I 2H Xf FE2H )4 FR I 2H
o~ i Pt o~ o P
(43 ) (43 ) (43 ) (43 )
ol 320.16 +34.56 308.41 + 13.74 2.47 0.016 309. 14 +42.87 309.45 + 14.99 0. 051 0. 959
RNFL 26.84 £2.54 26.95 £2.51 0. 190 0. 849 26.49 £2.54 26.21 £3.28 0.410 0. 683
GCL 41.45 +3.37 40.08 = 3. 86 1. 633 0. 106 41.45 + 3.37 39.86 £4.48 1.711 0. 091
IPL 34.89 +£2.36 34.45 £5.56 0. 426 0. 672 34.89 +2.36 33.64 £3.08 1. 954 0. 054
INL 35.11 +£2.03 34.00 + 2. 68 1. 999 0. 049 35.11 +£2.03 35.16 £6.25 0. 043 0. 965
OPL 29.78 £4.85 29.14 £4.55 0.334 0. 739 29.76 £5.38 29.38 £2.77 0.414 0. 680
ONL 65.78 £7.03 63.37 £7.11 1. 496 0. 139 65.78 £7.03 64.40 £ 6. 20 0.929 0. 356
RPE 15.81 £2. 19 15.41 £ 1. 37 1. 002 0.319 15.46 £ 1.25 15.34 £ 1. 14 0. 429 0. 669
IRL 232.26 +12.38 226.38 +13.37 1. 982 0. 051 232.26 +12.38 227.33 +14.79 1. 556 0. 124
ORL 81.86 +£3.19 82.02 +2.38 0.257 0.798 81.86 +3.19 82.13 £2.51 0.413 0. 680

. MMEEEZE 2 (Retinal pigment epithelium, RPE), PWZMKAE (Inner retinal layer, IRL), #NZ2FLMEL ( Outer retinal layer, ORL)
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Tab.2 Layer-by-layer analysis of macular retinal thickness

in the right eye between the two groups (x s, pum)

- Xq‘ﬁﬁ%ﬂ mn%ﬁﬁzﬂ P
(43 1)) (43 #i)

RNFL #h/E 46.06 +6.14  19.04 +1.58 24.368 <0.001
RNFLZE  20.53+2.53 17.42+1.15 6.539 <0.001
RNFL #h45 18.81 +1.42  46.52 +6.65 —27.926 <0. 001
RNFL A5 17.22 +1.29  20.35+2.26 -7.871 <0.001
GCLAME  42.44 +3.55 37.50+3.86 5.783 <0.001
GCL /& 51.59+5.57 46.33+6.33 3.816 <0.001
GCL #M7  38.38+3.82 40.75+3.54 —2.849 0.006
IPL |- 42.44 £3.03 40.40+3.85 2.525 0.014
IPL & 43.28 £3.74 40.88+3.91  2.744 0.008
INL |- 41.91 £2.68 40.35+3.92 2.104 0.039
INL 4N 36.72+2.30 34.21£2.53  4.499 <0.001
INL 72 40.78 £3.47 36.48 +3.82 5.115 <0.001
OPLAMG  25.84+4.73 29.88+3.55 —4.355 <0.001
OPL 45 30.69+2.93 34.54+8.16 —2.995 0.004

gER2
. Xof HE 20 WA 4 AR I 21 P
(43 #i]) (43 #il)

ONL 95.44 +11.10 89.27 +12.35 2.277 0.026
RPE M 13.78 £1.62 14.58 +1.58 —2.200 0.031
RPE 44 15.53£1.50 16.35+1.83 -2.114 0.038
IRL #MfE 242.47 £13.17 205.27 +11.82 13.171 <0.001
IRL Z& 262.56 + 16.77 241.90 = 16.69 5.415 <0.001
IRL #hA 206.81 +12.59 236.92 +15.68 —9.078 <0.001
ORL Z& 84.56+3.19 82.75+2.91 2.627 0.010
ORL A7 82.56+2.84 84.21+3.05 -2.432 0.017

R 3 PIALZE R B BERI I B X 3R B 3 2 o AT 45
(x+s, pm)

Tab.3 Layer-by-layer analysis of macular retinal thickness

in the left eye between the two groups (x s, pm)

Sobi Xof B2 W <6 AR5 2 P
(43 141) (43 #il)

GCLAMNE  42.44 +3.55 40.71+£3.88 2.020 0.047

IPL I 42.44 +3.03 40.54+4.48 2.094 0.040

IPLAME  32.38+2.55 31.04+3.11 2.012 0.048

IPL 22 43.28 +3.74 41.06+5.01 2.136 0.036
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MDS-UPDRS-M ¥F4> & H-Y 4xBHAH %, Hrp AR
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J2 T LA B A AR A X 158 4% )22 T A O B AH O, T
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Tab. 4 Correlation analysis of retinal structural parameters with disease duration, H-Y staging, and MDS-PDRS Il

scores in the right eye of Parkinson’s disease patients

- AW g P H-Y 4310 MDS-UPDRS- Il
r{H. P1A r{H. P1E r{H PiH r{H P1iE

GCL -0.299 0.039 0.051 0.728 -0.222 0.137 -0. 124 0. 451
GCL b | -0.156 0.290 -0. 005 0.973 -0. 147 0. 331 -0. 085 0. 607
GCL | -0.359 0.012 -0.281 0.053 -0. 166 0. 269 -0.202 0.218
GCL 4MAE -0.223 0.127 -0.076 0. 608 -0. 080 0.597 -0. 199 0.226
GCL 72 -0.386 0. 007 -0.189 0.197 -0.234 0.118 -0.199 0.226
GCL 4N -0. 146 0.322 -0.239 0. 101 -0. 056 0.713 -0. 191 0.244
GCL £ -0.379 0. 008 -0.187 0.204 -0. 189 0. 208 -0.177 0.281
GCL 4N F -0. 089 0. 549 -0.128 0.387 0.073 0. 632 -0. 069 0. 675
GCL F -0.395 0. 005 -0.287 0.048 -0.244 0.102 -0.288 0.076
GCL V-] -0.371 0. 009 -0.214 0. 144 -0.197 0. 190 -0.224 0. 170

2.4 A7 HR AR JEL B 5 5 g 7™ B R BE 1Y) 2 o 2R Pk
EVEE

ZInL R 5 Pr R, M4 AR A A A
GHE . MDS-UPDRS- I K H-Y 4335 H A7 &5 A7 BR A1
PSR R RS TeA e (P>0.05), WL 5,

RS OIALHIE B ARG S ECG RS . H-Y 430,
MDS-UPDRS- T ##43 f) 22 502k 811 53 H7
Tab.5 Multiple correlation analysis of retinal structural
parameters with disease duration, H-Y staging, and

MDS-UPDRS-1I scores in Parkinson’s disease patients

A8 B SE B tfH  PMH
AR 0.310 0.668 0.089  0.464 0.646
MDS-UPDRS-MI 0.330 0.699 0.102  0.473 0.639
H-Y 434 1.479 12.886 0.024  0.115 0.909

1. R=0.163, R*=0.026, F=0.317, P=0.813
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