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Analysis of retinal and choroidal blood flow density in the macular areas of both eyes of
children with mild monocular myopia

NING Jiliang', LIU Danxia’, XUE Shaofei', LIU Xiaoyu',XU Jun'
(1. Ophthalmic Refractive Center, Dalian Third People”’s Hospital , Dalian Municipal Eye Hospital, Liaoning Provincial Key Laboratory of Cornea and

Ocular Surface Diseases, Liaoning Provincial Optometry Technology Engineering Research Center, Dalian 116033, China;?2. Department of Optometry

and Pediatric Ophthalmology , Shenyang Aier Excellence Eye Hospital, Shenyang 110001, China)

Abstract Objective To assess retinal and choroidal blood flow density in the macular regions of children diagnosed with unilateral low
myopia using optical coherence tomography angiography (OCTA) . This study aimed to investigate the clinical significance of these mea-
surements. Methods A cross-sectional study was conducted on 90 eyes of 45 children with monocular myopia and adolescents aged 8 to
14 years who visited the outpatient department of the Ophthalmology of Dalian Third People’s Hospital between June 2022 and February
2023. Optometry was performed after a 1% cyclopentolate cycloplegic muscle paralysis. Eyes with spherical equivalent (SE) —=3.00 D to
-0.50 D were included in the myopia group , whereas those with SE —0.25 D to <+2.00 D were placed in the non-myopia group. The Master
system was used to measure axial length (AL) and corneal curvature radius (CR),and to calculate AL/CR. Heidelberg spectral-domain
optical coherence tomography (SD-OCT) was used to perform horizontal linear scanning of the macular area to obtain subfoveal choroidal
thickness (SFCT) . The OCTA module was used to obtain 3 mm x 3 mm choroidal blood flow images,which were imported into Image]
graphics processing software to obtain the blood flow densities of the superficial choroidal plexus (SCP),deep choroidal plexus (DCP),

choroidal capillary (CC), and foveal avascular zone (FAZ) . Pearson’s correlation was used to examine the correlations between each blood
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flow parameter and age,AL,CR,AL/CR,and SFCT. Results The SE and SFCT of the myopia group were smaller (P < 0.05) than those
of the non-myopia group, whereas the AL and AL/CR were significantly larger (P < 0.05) than those of the non-myopia group. The DCP
blood flow density in the myopia group was significantly lower than that in the non-myopia group (P < 0.01) . There was no statistically sig-
nificant difference between the residual blood flow parameters of the myopia and non-myopia groups (P > 0.05) . The Pearson’s correlation
analysis indicated that the SCP and DCP blood flow densities in the myopia group were positively correlated with SE (r = 0.611,0.731,
P < 0.05),negatively correlated with AL (r = -0.568,-0.712,P < 0.05),and negatively correlated with AL/CR (r = -0.557,-0.564,P < 0.05) .
The SCP and DCP blood flow densities were negatively correlated with AL/CR in the non-myopia group (r = =0.615,-0.656,P < 0.05) .
The CC density and FAZ area in the two groups did not correlate with age,SE, AL,CR,AL/CR,or SFCT (P > 0.05) . Conclusion Com-
pared to non-myopic eyes, the eyes of children with mild monocular myopia had lower DCP blood flow density. Moreover, retinal blood flow

density in myopic eyes was correlated with SE, AL, and AL/CR, whereas retinal blood flow density in non-myopic eyes was only correlated

with AL/CR.

Keywords mild monocular myopia; optical coherence tomography angiography; retina; choroid; blood flow density
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A,SCP, foveal avascular zone is shown as a yellow zone ; B,DCP;C,CC;D Image J analysis of SCP.
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Fig.1
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OCTAGZENE B X E4 I E 4 E E % 5Image J/ 4L F IESCP ML % B
OCTA acquisition of macular capillary stratification images and Image J analysis of SCP blood flow density
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Tab.1 Comparison of general clinical data between the two groups (x +s)
Group CDVA (log MAR) SE (D) AL (mm) CR (mm) AL/CR SFCT (pum)
Myopic -0.013 +0.01 -1.80+0.72 24.47 £0.93 7.82£0.25 3.13£0.05 222.1 +34.6
Non-myopic -0.011 +£0.01 0.03 +£0.02 23.71 £0.90 7.82 £0.26 3.03 £ 0.05 250.7 +31.8
t -0.475 -9.208 2.254 0.022 0.730 -2.361
P 0.638 <0.001 0.032 0.983 <0.001 0.025

CDVA, corrected distance visual acuity ; SE, spherical equivalent; AL, axial length; CR, corneal curvature radius ; SFCT, subfoveal choroidal thickness.
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Tab.2 Comparison of retinal and choroidal blood flow parameters in the macular regions of the two groups

Gorup SCP blood flow density (%)  DCP blood flow density (%)  CC blood flow density (%) FAZ area (mm”)
Myopic 29.81 £5.95 20.79 £4.79 24.97 £3.08 0.23 +£0.08
Non-myopic 32.17 £6.08 24.59 £ 4.43 26.13£3.29 0.25+0.10
t -1.904 -3.921 -1.730 -1.079
P 0.060 <0.001 0.087 0.283

SCP, superficial capillary plexus; DCP, deep capillary plexus; CC, choriocapillaris; FAZ, foveal avascular zone.
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Tab.3 Correlation analysis of macular blood flow parameters with age, SE, AL, CR, AL/CR, and SFCT in the myopic group

Parameters Age SE AL CR AL/CR SFCT
SCP blood flow density
r 0.347 0.611 -0.568 -0.417 -0.557 -0.059
P 0.206 0.016 0.027 0.122 0.031 0.833
DCP blood flow density
r -0.004 0.731 -0.712 -0.584 -0.564 0.048
P 0.987 <0.001 <0.001 0.078 0.028 0.876
CC blood flow density
r 0.078 0.160 -0.123 -0.119 -0.058 -0.003
P -0.783 0.568 0.662 0.673 0.836 0.991
FAZ area
-0.497 -0.046 -0.201 -0.318 0.174 0.193
P 0.059 0.871 0.473 0.249 0.535 0.491

SCP, superficial capillary plexus; DCP,deep capillary plexus; CC, choriocapillaris; FAZ, foveal avascular zone;SE, spherical equivalent; AL, axial

length; CR, corneal curvature radius; SFCT, subfoveal choroidal thickness.

2.4 AEI AR ZH BB XL FE bR S5 AR IS LSE AL,
CR.AL/CR .SFCTHYHH M504
SE R AR TR ZHSCP \DCPIMLI 2 i 5 AL/
CRAE 1 4H 56 (43 31 H-0.615 .-0.656, H4IP < 0.05), Tiii
54 SE AL .CR .SFCTARHMIZE (1P > 0.05) ARiT
PHR ZHCCIf 3 %5 B FAZIE R 5 4E 3% SE AL .CR.
AL/CR .SFCTHIA R (P >0.05) L34,

3 itig

SR S AR R B A A S MR B T

FH Mﬂﬂﬁ%ﬁ%ﬂﬂﬂ%%ﬁ% NI

‘t

A RER T A A K TR AR FE B A 2R

U MR VS O JE k2% A
Bﬁéﬂé}l PO 5 E =Y, IR LI T ) el A

SR P,
S A 20 2R G2 o L

OCTAW] L) g 7

S AT R I 5% S22 S 2 ) B IR B A0 M 3, )
2 R I S O A s OB S5 I RIS I

PRV B BE X I 0 2

A 5T Kok BACHR AR FEE 1T A0 ) L EE ) R HIR 8 5E XA
DR I ok 265 B 1 37 28 JE e Jk 8% o T B 37
54 SE . AL.CR.AL/CR .

4070

SFCTHYAR I &5 R B, SAET AR 4 Hedse , i il



+ 228 -

HREERRESR H53%E

F4 ABEMAEWX MRIERSE.
Tab.4 Correlation analysis of macular blood flow parameters with age, SE, AL, CR, AL/CR, and SFCT in the non-myopic group

SE. AL. CR. AL/CR. SFCTHytHXE5#r

Parameters Age SE AL CR AL/CR SFCT

SCP blood flow density

r 0.435 0.206 -0.311 -0.075 -0.615 -0.194

P 0.105 0.462 0.260 0.791 0.015 0.488
DCP blood flow density

r 0.142 0.385 -0.514 -0.296 -0.656 -0.262

P 0.613 0.157 0.051 0.284 0.008 0.346
CC blood flow density

r 0.438 0.090 0.322 0.318 0.118 -0.126

P 0.102 0.750 0.241 0.249 0.765 0.654
FAZ area

r -0.385 0.041 -0.124 -0.228 0.181 0.337

P 0.158 0.886 0.660 0.413 0.519 0.219

Abbreviations as in Tab. 3.
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