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[Abstract] Objective To investigate the differences in retinal layer thickness and optic disc parameters in
children with unilateral and bilateral amblyopia. =~ Methods A cross-sectional study was conducted. Seventy-nine
amblyopic children who were admitted to the Eye Hospital of Wenzhou Medical University from July 1, 2022, to
January 31, 2024, were included, and 43 subjects with normal vision were included as the control group during the
same period. Among the 79 amblyopic children, 39 had anisometropic amblyopia, 19 were strabismic amblyopia, and
21 had bilateral amblyopia. Retinal layer thickness and optic disc parameters of subjects were measured by spectral-
domain optical coherence tomography. Differences in retinal layer thickness and optic disc parameters were compared
between different types of amblyopia patients and control group, as well as unilateral and bilateral amblyopia patients.
Correlation between retinal thickness, optic disc parameters, and best corrected visual acuity (BCVA) was assessed
by Pearson correlation analysis. This study complied with the Declaration of Helsinki. The study protocol was
reviewed and approved by the Ethics Committee of the Eye Hospital of Wenzhou Medical University (No. 2021-220-
k-193). The subjects” guardians were informed about the study and signed informed consent.  Results Compared
with the control group, the retinal nerve fiber layer (RNFL) in the central fovea and parafovea in the anisometropic

amblyopia group and strabismus amblyopia group were thicker, the outer plexiform layer (OPL) in the parafoveal and
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perifoveal regions was thicker, the superior and nasal circum papillary retinal nerve fiber layer (¢cpRNFL) around the
optic disc was thinner, and the cup-disc area ratio, the cup-disc vertical ratio and the cup-disc horizontal ratio were
smaller, with statistically significant differences (all P <0.05). There were no significant differences in retinal
thickness and optic disc parameters between bilateral amblyopia group and the control group (both P> 0.05).
Compared with children with unilateral amblyopia, the central foveal RNFL, parafoveal OPL, perifoveal OPL were
thicker, and nasal and inferior cpRNFL were thinner, and the optic cup area and optic cup volume were smaller in
children with unilateral amblyopia (all P<0.05). BCVA in amblyopia children was positively correlated with the
foveal RNFL thickness, the parafoveal RNFL thickness, the foveal OPL thickness, and the OPL thickness (r=
0.413, 0.186, 0.275, 0.311; all P<0.05). BCVA was negatively correlated with the cup-disc area ratio, the cup-
disc vertical ratio, the cup-disc horizontal ratio, and the optic cup volume (r=-0.362, -0.353, -0.349, -0. 244;
all P<0.05). Conclusions Compared with the control group, children with unilateral amblyopia show distinct

retinal morphological changes not observed in bilateral amblyopic children. There are significant differences in retinal
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thickness and optic disc parameters between unilateral amblyopic and bilateral amblyopia children.
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Table 1 Comparison of baseline data among all groups
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Table 2 Comparison of baseline data between monocular and binocular amblyopia groups

BCVA: best-corrected visual acuity
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Figure 1 Schematic diagram of retinal layer segmentation NFL: nerve fiber layer; GCL:
ganglion cell layer; TPL: inner plexiform layer; INL: inner nuclear layer; OPL: outer plexiform
layer; HFL: Henle fiber layer; ONL: outer nuclear layer; MEZ: myoid-ellipsoid zone; OS:

photoreceptor outer segment; IZ: interdigitation zone; RPE: retinal pigment epithelium
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“P<0.05 (One-way ANCOVA, LSD-t test) NFL: nerve fiber layer; GCL: ganglion cell layer; IPL:

inner

plexiform layer; INL: inner nuclear layer; OPL: outer plexiform layer; HFL: Henle fiber layer; ONL: outer nuclear layer; MEZ: myoid-ellipsoid zone; OS:

photoreceptor outer segment; IZ: interdigitation zone; RPE: retinal pigment epithelium
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Table 4 Comparison of optic disc-related parameters among different types of amblyopia groups and control group (x=s)
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FAH 6.276 5. 625 3. 431 0. 829 2.059 2.445
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Note: Compared with the control group, ~ P<0.05 (One-way ANCOVA, LSD-t test) cpRNFL: circumpapillary retinal nerve fiber layer
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Table 5 Comparison of retinal layer thickness between monocular and binocular amblyopia groups (x=s, pm)

rprgs M
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SRR NFL GCL+IPL INL OPL HFL+ONL MEZ 0S 1Z+RPE
H R 55 9041 58 245.15+16.55 13.98+2.33 24.67+7.93 17.95+4.04 13.99+5.28 89.63+8.46 21.05+1.96 32.37+2.86 32.74+3.01
XUIR 55 40 20 21 239.34x16.04 11.74£1.48 22.04+5.44 17.01£2.74 12.38+3.90 88.57+8.51 21.94x1.84 32.60+2.11 33.18+1.92
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Pl 0.224 0. 001 0.271 0.599 0.215 0.528 0.079 0. 867 0.320
415 M5 aliole

SRR NFL GCL+IPL INL OPL HFL+ONL MEZ 0S 1Z+RPE
HAAR 554 58 329.19+15.13 22.88+2.24 84.86+5.80 43.99+3.80 28.57+6.56 70.90+10.85 20.86+1.99 27.66+2.46 30.45+4.22
WUAR 55 40 41 21 333.56+17.36 21.68%2.05 84.49+6.59 43.32£3.46 25.15%5.10 77.2610.56 22.15+1.82 28.04x1.61 31.46+2.84
i -0.176 1.156 0.787 0. 661 2. 045 -0. 845 -1.776 -0.132 -1.354
P{E 0. 861 0.252 0.438 0.511 0. 045 0. 400 0. 080 0. 895 0.179
15 B L

SRR NFL GCL+IPL INL OPL HFL+ONL MEZ 0S 1Z+RPE
HIR 55 04 58 309.02+13.22 31.51£2.72 75.70+4.65 40.98+2.63 24.23+3.92 58.13+8.21 20.78+2.02 30.71£3.90 26.96+3.38
AR 55 40 4 21 318.35+16. 11 31.22+3.42 78.37+5.08 41.33+2.92 22.36+3.00 61.10+8.77 22.04x1.84 31.13+3.07 26.78+2.86
A -0.923 0. 131 -0.501 -1.012 2. 108 -1.241 -1.720 -0. 009 0. 697
P 0.359 0. 896 0.618 0.315 0. 038 0.216 0.091 0.993 0. 487

TEOMSIREAR ¢ K536 )  NFL. 24 48 )2 ; GCL. 1 22715 48 M J2 5 IPL . 4 IR J2 5 INL: P #% J2 ; OPL: 4h AR J2 ; HFL . Henle 47 4 J2% ; ONL: Sh % )2
MEZ ; JJURE 1 — 8 [ {4 X5 0S 2 S 2 i AN 1Y 312 3¢ UK RPE : 400 0 JE 6 3% I e

Note: (Independent samples i-test) NFL: nerve fiber layer; GCL: ganglion cell layer; TPL: inner plexiform layer; INL: inner nuclear layer; OPL: outer
plexiform layer; HFL: Henle fiber layer; ONL: outer nuclear layer; MEZ: myoid-ellipsoid zone; OS: photoreceptor outer segment; 1Z: interdigitation zone;

RPE: retinal pigment epithelium
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2.3 FMAEUMNKZEEMMEMLSHYES 3 itie
BCVA 1 AH A 53 B AW} T e S 22 M 55 W ASH R M 55 R A KRR

AR A S BT s, 55 00 L B 9% B o0 1M RNFL J2 555 A0 L 1 400 19X B RS B R 95 2 BT T PR A, T S
BE S5 H0 M RNFL R B dron M OPL JE | 55 H b M EH L A R AR AR S B AT TR E 25 R R
M OPLJEJE 5 BCVA ¥R IEM X (r=0.413.0. 186, BLHR 55 AL B B BE X A0 M 8 5% Hr ol M RNFL, 5%
0.275.0.311,3) P<0.05), /KA &L EEME LM ERED B0 M OPL JEEE, L K& cpRNFL & #f
Ho AR m AL AR AR S BCVA B2 A K (r= FHCMMAMIERRE S5, 5 IEH W LB E % %
-0.349 . -0.353,-0.362,-0.244, 4 P<0.05) ( & St AL 55 A0 R OBLAR 555 41 22 [R) A7 A A0 I RO 2 2 4
2), Hfb =55 BCVA ¥ 6 W WM &M (P> 22 5
0.05), T B 55 00 L 2 A9 40 D) RIS B DA 9 F 9 4G

F6 HRBFAATMWREMNANEEXSHLER (x5)

Table 6 Comparison of optic disc-related parameters between monocular and binocular amblyopia groups (xzs)

c¢pRNFL( pwm)

21 51 1R %%
- o] ] 7 A
AR 55 90 41 58 110. 89+ 10. 84 131.90+17. 97 74.28+10. 37 128.93+15.72 81.69=13. 12
XK 555 40 41 21 118.31+11.75 140. 54+15. 01 94. 46+33. 44 138.77+19. 80 90.08+15. 63
tfE -1.063 -0. 549 -2.898 -2.910 -1.956
PAE 0.292 0. 586 0. 005 0. 005 0. 054
METEES
21 51 1R %%
L= TR Y I AR L IR B L U E A (mm®) WA E R (mm®) AR (mm®)
AR 55 90 41 58 0. 16£0. 14 0.310. 20 0.43+0.24 1.77+0. 44 2.27+0. 46 0.08=0. 10
XAR 55 40 4 21 0.16+0. 12 0.30=+0. 21 0.43+0.27 2.16=0. 62 2.61x0. 84 0.11%0. 19
a8 1.010 0.797 1.170 -1.126 -2.034 -2.006
PAE 0.315 0. 429 0.245 0.264 0. 045 0. 049

TE : (MSZREAS ¢ K65 )  epRNFL : B 4% J&] R 1R ) Ji i 26 27 4 /2

Note: (Independent samples i-test) cpRNFL: circumpapillary retinal nerve fiber layer
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2 BUEBEUMBEEREEMARZEXSHE BCVA B XM 8 A E (Pearson AHC/HHT,n=79) A~D:#EET0 U RNFL S B 55 e 1]
RNFL JEFE e[ OPL B 55 %0 M OPL JEE 5 BCVA ¥R IEME (r=0.413 0. 186.,0.275.0. 311, P<0.05) E~H. KA TEEHRE
o PR LT AR EE AR IR B BCVA 2 8 A SE (r=-0. 349 ,-0. 353 -0. 362 ,-0. 244, 5 P<0.05) BCVA . S AEHF IEW 1 s RNFL . 1L 19 B 22 27 4
JZ;OPL AR AR R

Figure 2 Scatter plots of correlations between retinal layer thickness, optic disc parameters, and BCVA in amblyopic children (Pearson
correlation analysis, n=79) A -D: Foveal RNFL thickness, parafoveal RNFL thickness, foveal OPL thickness, and parafoveal OPL thickness were
positively correlated with BCVA (r=0.413, 0.186, 0.275, 0.311; all P<0.05) E-H: Horizontal cup-to-disc ratio, vertical cup-to-disc ratio, cup-to-
disc area ratio, and cup volume were negatively correlated with BCVA (r=-0.349, -0.353, -0.362, -0.244; all P<0.05) BCVA: best-corrected

visual acuity; RNFL: retinal nerve fiber layer; OPL: outer plexiform layer
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