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[Abstract] Objective To investigate the association between retinal nerve fiber layer (RNFL)
thickness and cognitive dysfunction in patients with mild ischemic stroke. Methods Total 146 patients
with mild ischemic stroke that diagnosed and treated in Chengde Central Hospital in Hebei from January
2020 to December 2021 were included. Optical coherence tomography (OCT) was used to measure the
RNFL thickness in each quadrant of both eyes, and Mini-Mental State Examination (MMSE) and Montreal
Cognitive Assessment (MoCA) were used to evaluate cognitive function. Results In patients with mild
ischemic stroke, the RNFL thickness at the superior side of left eye was greater than right eye (z =-4.589,
P =0.000), and the RNFL thickness at the temporal side of right eye was greater than left eye (t=3.639, P =
0.000). Correlation analysis showed that the correlation between the RNFL thickness at the superior side of
the left eye and the MMSE score (r=0.385, P =0.000), the RNFL thickness at the temporal side of the left
eye and the National Institutes of Health Stroke Scale (NIHSS) score at admission (r = 0.170, P = 0.020)
were positively correlated. The correlation between the RNFL thickness at the inferior side of the left eye
and the history of drinking (r=-0.216, P =0.011), the RNFL thickness at the temporal side of the right eye
and the history of hypertension (r = - 0.194, P = 0.023) were negativley correlated. Conclusions The
thinning of RNFL in patients with mild ischemic stroke may have a certain degree of association with

cognitive dysfunction.
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Figure 1 OCT measurement of RNFL thickness
in the right eye  RNFL deviation map (Panel la).
RNFL map (Panel 1b).  Vertical
tomogram of the retina [the center coordinate
value of optic was (0.35, 0.20) mm, Panel lc].
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Figure 2 OCT measurement of RNFL
thickness in the left eye RNFL deviation
map (Panel 2a). RNFL thickness map (Panel
2b).  Vertical tomogram of the retina [the
center coordinate value of optic was (- 0.08,
0.63) mm, Panel 2¢]. RNFL thickness in
inferior, nasal and

superior, temporal

quadrants (Panel 2d).
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R R AR AR A R DR A5 G BR RNFLJE LAY A (n =146, X £5, pm)
Table 1. Comparison of RNFL thickness in each quadrant of both eyes in patients with mild ischemic stroke
(n=146, x s, pm)

215 5 Tor s il T

e MR RNFL & 124.34 +18.56 124.05+19.14 66.74+12.61 67.38+11.07 95.81+ 9.34
47 HR RNFL & 117.12+19.95 122.55+20.03 70.37 £13.25 70.43 +13.63 94.81+11.09
tff -4.589 -0.562 1.913 3.639 -1.310
P 0.000 0.575 0.058 0.000 0.192

RNFL, retinal nerve fiber layer, ¥ ] [ #fi 25 2 4 J2

®2 MMSERUR A1 MMSE IE # 418 SR G RNFL R Y A (pm)
Table 2. Comparison of RNFL thickness in each quadrant of both eyes between MMSE decreased group and
MMSE normal group (pm)

e 1R RNFLJE
45 ke - N :
L (z+s) THIM(P,,P,)] BIM(P,, P BMIM(P,,P)]  FHIM(P,,P,)]

MMSEIE®4 86 128.26 + 18.63 127.00(116.00,139.00) ~ 65.00(58.00,73.50)  67.00(59.00,74.00) 119.50(108.00,130.50)
MMSEJgiE4] 60 120.25 +19.04 125.00(113.50,132.50)  65.00(60.00,75.00)  67.00(60.00,73.50)  95.00( 86.50, 98.50)
VAL 2.352 -1.605 -0.748 -0.098 -1.795
P{g 0.014 0.108 0.456 0.933 0.075
4151 foi%e LA

LI IM(P,,P,)] Thi(xzs) BMIMP,, P ] IIM(P,,P,)] FH(x£s)
MMSE [E# 4] 86 119.00(109.00, 130.50) 124.78 + 18.54 69.00(60.00,76.50)  67.00(62.00,77.00) 94.74 +12.76
MMSEJgiE4l 60 118.00(102.00, 128.50) 119.35+20.14 71.00(62.50,75.50)  70.00(63.00,81.00) 94.16+ 9.69
781 fH -1.041 1.629 -0.460 -1.070 0.255
P 0.294 0.283 0.655 0.120 0.789

MMSE, Mini-Mental State Examination, {aj 2 & g IR A48 25 1 %8 ; RNFL, retinal nerve fiber layer, AR IR A 20 2T A )

F3  MoCA MR A5 MoCA IEH 418 A WU 5 52 I RNFLJEEBE A9 A ()
Table 3. Comparison of RNFL thickness in each quadrant of both eyes between MoCA decreased group and
MoCA normal group (pm)

72 0R RNFLJE Ji

415 kA - -
Fi(z+s) THM(P,, P, ] BOIM(P,, PO BWIMP,, P FHIMP,,P,)]
MoCAIE® 4L 32 130.00 + 18.23 130.00(115.00,139.00)  66.00(57.00,78.00)  69.00(60.50,75.50)  96.00(92.00,105.00)
MoCA B4l 114 123.58 + 18.85 125.00(114.50,133.50)  65.00(59.50,74.00)  66.00(59.50,73.00)  96.00(87.00,101.00)
VAL -1.496 -1.050 -0.051 1.036 -1.522
P{f 0.086 0.293 0.958 0.320 0.125
AR RNFLIEE[M(P,;,P,5) ]

4151 % - :

L T 2 bl T

MoCATER 4L 32 117.00(100.00,134.00) 129.00(119.50,137.00)  66.00(60.50,76.00)  66.00(61.00,83.00)  96.00(91.50, 99.50)
MoCAEAL 114 119.00(109.00,129.00) 123.00(108.50,136.00)  65.00(59.50,74.00)  69.00(63.00,80.00)  95.00(89.00,101.00)
ZfE -0.038 -1.481 -1.076 -0.585 -0.463
P 0.961 0.132 0.958 0.549 0.641

MoCA , Montreal Cognitive Assessment, ¢ 55| /R AP i 3 ; RNFL, retinal nerve fiber layer, f1 9 JI5 #i 22 £F 2 |2

B4 (MoCABGE AL, 11461, FIAL AR 44 % FR RNFL Pearson #H 3¢ 23 7 7~ , 22 IR I J5 RNFL J& & 5
JRRE 2R G I L (P>0.05,%3), MMSE ¥ 43 5 1F 40 X (r=0.178, P = 0.035) , 72 IR 3

 JE B REAS B 265 O, R B B R 1 A v ] RNFL J& B 5 A Bg B NTHSS 3 43 52 1 # € (r =
XUHR 2% S BR RNFL JE B 35 L 1E 75 43 4 47 Pearson AH 0.172,P =0.042) , 72 iR~ 77 RNFL JE J& 5 7O o 2
O3 AT R AH DG 4 A, LAHEBR TR 2% B R 19 % R (r=-0.206,P=0.014) , 47 35 ] RNFL J5 &
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Table 4.

function in patients with mild ischemic stroke

Pearson correlation analysis of RNFL thickness in each quadrant of both eyes and clinical parameters and cognitive

T ZE MR 175 RNFLJE 7¢HR R J7 RNFLJE ZMR G RNFLIERE 7250 RNFL B FEHR ¥ RNFLJE B
A PfA i PfA i P r{H PfE i Pla
P 0.001 0.985 0.088 0.298 0.056 0.541 0.089 0.265 0.065 0.442
A 0.025 0.943 0.054 0.524 0.001 0.960 0.049 0.425 0.058 0.320
ZHERE 0.035 0.863 0.047 0.576 0.018 0.864 0.038 0.612 0.050 0.471
9 I 0.069 0.475 -0.012 0.786 0.083 0.352 -0.047 0.935 0.054 0.472
5 LI -0.165 0.061 0.016 0.891 -0.073 0.320 0.064 0.436 -0.117 0.203
TR -0.030 0.914 0.017 0.632 0.077 0.368 0.058 0.467 0.033 0.628
i I T S 0.027 0.745 -0.102 0.149 -0.051 0.524 0.044 0.627 -0.052 0.517
o il = 0.064 0.525 -0.104 0.210 -0.029 0.823 -0.153 0.086 -0.092 2.348
% IR M E R MAE - 0.076 0.301 -0.133 0.130 -0.134 0.092 -0.132 0.115 -0.179 0.056
A 0.093 0.269 -0.127 0.069 -0.154 0.054 -0.147 0.115 -0.074 0.367
R 0.049 0.654 -0.206 0.014 -0.088 0.506 -0.059 0.473 -0.119 0.162
NIHSS P-4y -0.113 0.241 -0.025 0.955 0.051 0.547 0.172 0.042 -0.116 0.213
MMSE 34 0.178 0.035 0.134 0.082 0.089 0.923 -0.076 0.866 0.151 0.072
MoCA P43 0.165 0.063 0.092 0.290 -0.023 0.873 0.035 0.743 0.140 0.091
A FlR F 57 RNFL 4R T J7 RNFLJE ARG RNFLERE A HRH RNFL A7 HR -2 RNFL R B
i PfE i PfE i P rfH PfE i PlA
P51 -0.018 0.630 0.045 0.589 0.032 0.726 0.094 0.280 0.051 0.555
AR -0.049 0.873 -0.058 0.434 0.131 0.128 0.046 0.664 0.126 0.155
ZHERE -0.031 0.737 -0.022 0.764 -0.311 0.213 -0.013 0.863 -0.127 0.156
A I -0.057 0.422 -0.049 0.552 -0.106 0.075 -0.201 0.017 -0.042 0.516
5 -0.036 0.655 -0.108 0.152 0.069 0.334 0.074 0.332 0.018 0.951
TR 0.133 0.135 -0.072 0.364 0.053 0.349 0.052 0.508 0.023 0.752
fe JEL I 5 1 0.025 0.791 -0.062 0.402 -0.033 0.621 0.127 0.125 0.036 0.568
o i = R -0.028 0.759 -0.152 0.075 0.058 0.465 -0.017 0.830 -0.031 0.724
m % IR M E R MAE - 0.107 0.158 -0.121 0.184 -0.103 0.237 -0.041 0.612 -0.144 0.061
WA 0.041 0.569 -0.086 0.294 0.054 0.611 -0.129 0.120 -0.043 0.617
Rl -0.048 0.540 -0.111 0.173 0.035 0.670 -0.085 0.252 -0.068 0.358
NIHSS P-4 0.004 0.956 0.056 0.462 0.153 0.092 -0.079 0.338 0.071 0.402
MMSE 34 0.032 0.722 0.156 0.083 -0.062 0.469 -0.038 0.633 0.094 0.265
MoCA P43 0.056 0.515 0.147 0.069 -0.019 0.920 -0.106 0.218 0.074 0.290

RNFL, retinal nerve fiber layer,?ﬂﬁmﬂﬁ?ﬂqé%Z?fEE ; NIHSS, National Institutes of Health Stroke Scale, 3% [ [E 37 94 F 55 e 26 £ 55 ; MMSE ,
Mini-Mental State Examination, fi] 25 % fiE IRk &5 K A 5 %5 ; MoCA , Montreal Cognitive Assessment, SRR RN P 5 2% . The same for

Table 5
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iR b 5 RNFL J& ¥ 5 MMSE ¥ 4 & 1IF #f ¢ (r =
0.385, P =0.000) , 2= U 3 ] RNFL J& B 5 A B i
NIHSS PF 73 5 1E A 56 (r=0.170, P = 0.020) , £ IR F
75 RNFL J& JE 5 4000 s &8 7AH ¢ (r=-0.216, P =
0.011), 47 BRI RNFL JE & 5 w5 1l e s 52 £ A 56

(r=-0.194,P=0.023) , i 4234 4 FR RNFL )5 % 5 IIfs
PR B R RN D) g T A et (3 P> 0.05,%5) .

o

e

AT 45 5 s, R B i 1 A v R 3 LR 4%
% B RNFL JE BE A7 72 AR X AR, 22 IR b J7 Fn A HR 35
s J5E 5 HRNFL S BE 55 8 i Fe g s AR 52 il 2%
o R (A BE IF NTHSS $F 43 ) 1A A 3 fig
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Table 5.

function in patients with mild ischemic stroke

Partial correlation analysis of RNFL thickness in each quadrant of both eyes and clinical parameters and cognitive

T ZE MR 175 RNFLJE 7¢HR R J7 RNFLJE ZMR G RNFLIERE 7250 RNFL B FEHR ¥ RNFLJE B
A PfA i PfA i P r{H PfE i Pla
P 0.013 0.875 0.068 0.278 0.050 0.514 0.079 0.225 0.063 0.432
A 0.020 0.843 0.049 0.541 0.002 0.951 0.043 0.405 0.052 0.319
ZHERE 0.028 0.762 0.046 0.566 0.016 0.835 0.036 0.602 0.051 0.391
9 I 0.063 0.465 -0.022 0.762 0.076 0.306 -0.044 0.905 0.053 0.442
5 LI -0.154 0.062 0.070 0.881 -0.072 0.321 0.060 0.426 -0.107 0.263
TR -0.029 0.894 0.015 0.602 0.072 0.358 0.053 0.463 0.031 0.610
i I T S 0.026 0.735 -0.110 0.144 -0.052 0.504 0.039 0.616 -0.050 0.496
o il = 0.061 0.523 -0.105 0.212 -0.026 0.793 -0.146 0.080 -0.083 2.301
% e R E R -0.073 0.311 -0.102 0.129 -0.133 0.089 -0.130 0.114 -0.166 0.061
A 0.090 0.261 -0.126 0.067 -0.145 0.055 -0.143 0.112 -0.068 0.360
R 0.047 0.604 -0.216 0.011 -0.083 0.512 -0.050 0.462 -0.118 0.167
NIHSS P-4y -0.106 0.240 -0.027 0.941 0.048 0.531 0.170 0.020 -0.112 0.209
MMSE 34 0.385 0.000 0.133 0.076 0.081 0.910 -0.072 0.845 0.143 0.070
MoCA P43 0.164 0.067 0.090 0.283 -0.020 0.861 0.031 0.693 0.137 0.084
A FlR F 57 RNFL 4R T J7 RNFLJE ARG RNFLERE A HRH RNFL A7 HR -2 RNFL R B
i PfE i PME i P rfH PfE i PlA
P51 -0.014 0.590 0.039 0.573 0.027 0.766 0.088 0.279 0.049 0.540
AR -0.039 0.763 -0.052 0.415 0.128 0.104 0.036 0.644 0.116 0.105
ZHERE -0.025 0.667 -0.020 0.752 -0.303 0.203 -0.012 0.763 -0.124 0.146
A I -0.047 0.401 -0.036 0.541 -0.101 0.070 -0.194 0.023 -0.041 0.506
5 -0.031 0.590 -0.116 0.132 0.063 0.341 0.069 0.329 0.016 0.902
TR 0.123 0.152 -0.067 0.351 0.049 0.351 0.050 0.512 0.021 0.742
fe JEL I 5 1 0.019 0.706 -0.058 0.411 -0.028 0.576 0.119 0.134 0.032 0.562
o i = R -0.022 0.702 -0.149 0.066 0.051 0.459 -0.016 0.750 -0.028 0.701
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