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[Abstract] Objective To quantitatively analyze macular retinal and choroidal vascular and structural
parameters in patients with hyperopic anisometropic amblyopia using swept-source optical coherence tomography
angiography (SS-OCTA). Methods A self-controlled study was conducted. Sixty patients with hyperopic
anisometropic amblyopia (120 eyes) diagnosed at Henan Eye Hospital from January 2022 to June 2023 were
included. Among them, 60 hyperopic amblyopic eyes were set as a hyperopic amblyopia group, and 60 contralateral
emmetropic eyes were used as a control group. In order to deeply explore the effects of different hyperopia degrees and
amblyopia severity on the structure and blood flow of the maculal retinal and choroidal vascular and structural
parameters, this study further divided hyperopic anisometropic amblyopia into a mild to moderate hyperopic amblyopia
group (28 eyes) and a severe hyperopic amblyopia group. All eyes were scanned using SS-OCTA, and the following
parameters were measured including superficial capillary plexus vascular density (SCPVD), deep capillary plexus
vascular density (DCPVD), choroidal thickness (ChT), choroidal vascular volume (CVV), choroidal vascularity
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index (CVI), and fovea avascular area (FAZ) area. This study was conducted in accordance with the Declaration of
Helsinki. The research protocol was approved by the Ethics Committee of Henan Eye Hospital (No. HNEECKY-2022
[10]). All participants were informed of the nature and potential consequences of the study and provided written
informed consent. For minors, informed consent was signed by their legal guardians. Results  The overall
SCPVD, DCPVD, CVV, and ChT in the macula area in the hyperopic amblyopic group were higher than those in the
fellow eye group, and the CVI was lower than that in the fellow eye group, with statistically significant differences
(1=8.439, 7.008, 14.068, 29.857, —29.943; all P<0.001). The SCPVD, DCPVD, CVV, and ChT in the inner
ring nasal side, the inner ring inferior, the outer ring superior side, the outer ring temporal side, and the outer ring
inferior in the hyperopic amblyopic group were higher than those in the fellow eye group, and the CVI was lower than
that in the fellow eye group (all P<0.05). The CVV, ChT above the inner ring were higher in the hyperopic
amblyopic group than in the fellow eye group, and the SCPVD, CVV, and ChT at the inner ring temporal side and
the outer ring nasal side were higher than that in the fellow eye group. The CVI in different regions was lower than
that in the fellow eye group (all P<0.05). The FAZ areas in the hyperopic amblyopic group and fellow eye group
were (0.34+0.07) and (0.33+0.06)mm’, respectively, with no significant difference (#=1.649, P>0.05). The
overall SCPVD, DCPVD, and ChT in the severe hyperopic amblyopia group were higher and the CVI was lower than
those in the mild to moderate hyperopic amblyopia group, with statistically significant differences (¢=2.213, 2. 166,
6.115, —-2.076; all P<0.05). SCPVD and DCPVD in the outer ring temporal side and outer ring inferior side in
severe hyperopic amblyopia group were higher than those in mild to moderate hyperopic amblyopia group, and the
differences were statistically significant (SCPVD: t=2. 051, 2.045; both P<0.05; DCPVD: ¢=2.212, 2.264; both
P<0.05). The ChT in the inner ring nasal side, inner ring temporal side, inner ring inferior side, outer ring temporal
side, and outer ring inferior side in the severe hyperopic amblyopia group were higher than those in the mild to
moderate hyperopic amblyopia group, and the differences were statistically significant (¢=2.124, 2.902, 3.081,
2.562, 2.641; all P<0.05).

contralateral eyes, there are vascular and structural abnormalities in the macula area and choroid of the affected eye,

Conclusions In patients with hyperopic anisometropic amblyopia, compared with

which are mainly manifested by increased vessel density volume, ChT thickening, reduced CVI, and the degree of
abnormality is related to the severity of hyperopic anisometropic amblyopia.

[Key words] Anisometropic, amblyopia; Hyperopia; Swept-source optical coherence tomography angiography;
Macula, vascular density; Choroid, thickness; Choroidal vascularity index; Choroidal vascular volume
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Figure 1 Schematic diagram of macular retinal and choroidal vascular and structure parameter
measurement A: Schematic diagram of retinal segmentation The macular region was divided into
concentric circular zones centered on the fovea. The inner ring, known as the parafovea, had a diameter
ranging from 1 to 3 mm, while the outer ring, referred to as the perifovea, had a diameter ranging from
3to 6 mm. Al to A8 represented the nasal inner region, superior inner region, temporal inner region,
inferior inner region, nasal outer region, superior outer region, temporal outer region, and inferior outer
region, respectively B: Schematic diagram of SCPVD in the macular area measurement C: Schematic
diagram of DCPVD in the macular area measurement D: Schematic diagram of FAZ area measurement
SCPVD:
superficial capillary plexus vascular density; DCPVD: deep capillary plexus vascular density; FAZ:

E: Schematic diagram of CVV measurement F: Schematic diagram of CVI measurement

foveal avascular zone; CVV: choroidal vascular volume; CVI: choroidal vascularity index
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Table 1 Comparison of general data between hyperopic amblyopia group and fellow eye group (xzs)

EERBEE

AL P-4 A B R

E U A 5 5

255 R % BCVA (D) (mm) (D) (D) AL/CR
it R 21 60 1. 0020. 05 0.4220. 10 23.4520. 88 42.0921.52 43.24x1.51 3.00+0. 13
SR S AL 60 0. 43x0. 25 5.33£1.45 21. 62+0. 82 41.87+1.52 43.36x1.53 2.78+0. 11
el -9. 458 -9.442 -8.090 0.785 0. 459 -10. 301
Pia <0. 001 <0.001 <0. 001 0. 434 0. 647 <0. 001

T (BCXT ¢ Ki)  BCVA R IERUT 5 AL BRI B2 ; AL/ CR : BRI B2/ A R ll R 242

Note: (Paired t-test) BCVA: best-corrected visual acuity; AL: axial length; AL/CR: axial length/corneal curvature radius ratio
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Table 2 Comparison of parameters in different macular regions between hyperopic amblyopia group and fellow eye group (xzs)
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‘ vl
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AL 60 0.30+0. 05 0.29+0. 05 0. 28+0. 06 0.29+0.05 0.29+0. 06 0.32+0.05 0.30+0. 04 0.30+0. 04 0.33+0. 04
(fH -29.943 -12. 020 -9.935 -10. 331 -11. 044 -10. 816 -12.280 -13.193 -12. 507
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o 29. 857 13. 885 11.132 9.737 10. 765 16. 065 10. 786 7. 403 8. 969
P1H <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

s (BCXT ¢ A )
Note: (Paired ¢-test)

index; CVV: choroidal vascular volume; ChT: choroidal thickness

SCPVD . ¥RJZ i W %5 B ; DCPVD . R )2 L4594 B 5 CVT . k&4 HE I 45 4 4505 CVIV 2 Jas S il 2 25 B 5 C T« Jike &8s st J

SCPVD: superficial capillary plexus vascular density; DCPVD: deep capillary plexus vascular density; CVI: choroidal vascular
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AT & A 1 55 A0 AR B B X CVT % M AR
SEEREAR, 15 Zhu 5520 7 g A P LA B A 45 R —
B UESE CVI T B2 dm MM Je D6 A T A K 2% 5 fiE 2
— BEAh, ERE SR ChT A HR G 25 34 5 5
Araki 5521 4TI (1 55 DR Dk 2% 0 JEL 2 SR — B, fEAS
TERRIE, B CVI AR A Jz #0162 25 1k 55 AL R
ChT i R, X —* SR AR A% i 20 & EAIE T 4544
PRI A - A S IR Ji S ECAY HILARCBT s A IfL O 3 )
AR SR L IOk A R T ) 1 R I R T
RMLAE B FCEEPEDY ™ 5K BE 1, DA S50 A AR o L AR
X B PR, CVI AR AT RE I I L4 28 X s 2, T 2
FEOR LW 122305 19 L BRI 8 S5 AR R Bz | 2
k288 HRER TR 25 ) — b B AR PR 5 A 35 N, Ak AT

WFIE & B, 76 15 # L EE P9 38 8 R4 2R S CVT
PG T A X3 | AR Z o o9 A S 0 oh 24
CVI i T HABIX 38k, v RE SN ANBEAS R4 56, HipL
78RRk — 2509 . ASHIF ST I8 S Bz A 55 40 R B
DX A R A X CVV 3 5 288 TXHIER . CVV 3 &
A ARETR T HR il JIT S50k 8% P A2 1 s AR AR A b 1 A
ik, DAAERE R BE X s AR R R SRR e
S Pk 285 REA IR RS 738 v H B A 5 2 R g

AN [ A B A R 55 A A SR R s R R,
JEETE AL 55 A0 4 B B X R A AR IR | A 3R
SCPVD .DCPVD #Jy& THrh BER M5 A . X —45
BE PR ASTE G ARG 8 i
— 3, I 55 A BB X R AR CVI IR T R

x3 ARAEEZHMSAEERXARKIFESHILE (x2s)

Table 3 Comparison of parameters in different macular regions among hyperopic amblyopia groups (x=s)

SCPVD
4150 MR - - " - : - - - -
ik SN W L7 IR WA T I HRIF BN HNE L HNIREA HNRF
BOPELAMIEIA 28 44.09+6.86  44.26:6.21  48.27%6.34  41.36%5.35  47.69+6.87  49.04x5.40  45.07x4.18  35.4124.18  41.6324.54
R A S AL 32 45.51+7.11  46.19%7.26  49.03+5.97  41.88+6.35  49.06%6.38  50.09£5.59  45.43%£5.67  38.01x5.45  44.37+5.69
ol 2.213 1.095 0.479 0.336 0. 802 0.740 0.286 2.051 2.045
P{E 0.027 0.278 0. 634 0.738 0.426 0.462 0.776 0.045 0.045
y DCPVD
415 AR%K - 3
ik MG W L7 IR WA TH SR AN HNE I SNRER INET
BPETAEHNA 28 13.60+7.67 9.36%5.99 9.98+5.45 11.716. 63 8.90+5. 67 12.4127.03  17.86£6.81  22.51%5.88  16.06+6.78
F TR 32 15.19£8.36  10.97+6.12  10.93%6.15 11.74£6.87  10.14£5.76 13.60£6.55  18.08+7.21  26.38+7.43  19.70%5.68
tff 2.166 1.030 0.631 0.019 0.838 0.675 0.123 2.212 2.264
P 0.031 0.307 0.530 0.985 0. 405 0.502 0.902 0.031 0.027
y CVI
41 [i% - - : :
ik IR GI WL IR NI T SAIRELN VST HNERA HNRT i
BETEOAEENA 28 0.31£0.05 0.29+0. 06 0.28+0. 06 0.30£0.05 0.30+0. 06 0.32+0.05 0.3120.03 0.3120. 04 0.3320. 04
HE TSR 32 0.30=0. 05 0.28+0. 05 0.28+0. 05 0.29+0. 04 0.28+0.05 0.31+0.05 0.30+0. 04 0.30+0. 04 0.32+0. 04
1l -2.076 -0.614 -0.278 -0.925 -1.738 -0.369 -0.616 -0.652 -0.907
P{E 0.038 0.542 0.782 0.359 0.088 0.714 0.541 0.517 0.368
y CVV
415 A — N N o
ik MG RE Wi IAEZSA WA TH SR BT INE L HNRERA INET
BRPETAEENA 28 0.360. 20 0.17+0.03 0.17+0.03 0.17+0.03 0.17+0.03 0. 54+0. 09 0.59:0. 12 0. 530. 09 0.530. 09
A4 32 0.38+0.21 0. 18+0.03 0.18+0. 04 0. 18+0. 02 0.17£0.03 0.57+0. 11 0.61£0. 10 0.57+0.09 0.55+0. 13
f 0.941 0.949 1.027 1.284 0.708 0.877 0.723 1.972 0. 801
P{H 0.347 0.347 0.309 0.204 0.482 0.384 0.472 0.053 0.427
) ) ChT
A5 ARAK
ik NI G WI L IR WA TH SRS HNE I piszs il INET I
BAEmAERNA 28 401.40+81.19  419.39+82.79 438.93+86.96 411.11+80.69 394.21+75.10 378.39+77.79 430.86+77.78 381.39+77.76  356.89+62. 10
HE TS RA 32 445.52+76.80 462.47+74.33  477.81x78.37 466.72+67.75  453.59£73.95  410.13£73.00 460.03£77.25  428.66£65. 12  404.78x76.34
1l 6.115 2.124 1.822 2.902 3.081 1.629 1.455 2.562 2.641
Pfd <0.001 0.038 0. 074 0. 005 0.003 0.109 0. 151 0.013 0.011

T (IS AEAR K )  SCPVD . BRJZ VA I s DCPVD 7 A P8 12 5 C VI kA R I A 48405 CV'V : KA A8 CIT . Bk A RS2
Note: (Independent samples i-test) SCPVD: superficial capillary plexus vascular density; DCPVD: deep capillary plexus vascular density; CVIL: choroidal

vascular index; CVV: choroidal vascular volume; ChT: choroidal thickness
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ARG Ry WA I A S DY 2 2 P 55 LR85 T R Y
I3t ek 28 At 7 e R AR 5, {E A 7 7E — 28 J5) BR 1
(1) REAS S AE X5 /0N, 52 M) 25 2R (9% {4 R 38 35
JE SN AT Z M T S 2 S R, X 4%
SRS BCIEAT 43 )2 0 M, TR 40 A f BRE N BEAE A X6 B
(2) ZSBIF 5T AN BE Sz Wk it — F 18] 5 000 1M 0 15 45 AA R 1F
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RAVIE 7 AR E R4 52 00 557 s L I RO 22 B I
ST TR it 7R B DX A R BTN Jok 2 A S 4 B 2
Ak,

25 LT AR R B, S DS 25 1 55 IR
TR I NG % B AN i ARG, ChT ¥4, CVI
/0N, LSRR 5 0 R e Y 2 2 P 5 A R
AX, MHEN TR AR S22,
KA DL OCTA SR A 2E S MERL 1 il gl
T A T R 2 25 P 55 A 0 R AE 4 AR %l Bl I
IREIAS W 5 732, 32 T+ v e D't 2 22 1 55 g7
K
FIZERIE A 1 R A 25 i
TEERBAM  F A, % h A% SO HT I o K s BRI 4T/
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