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[ Abstract] Objective Using the optical coherence tomography angiography (OCTA)
technology to detect the macular retinal blood vessel density and thickness levels and to analyze
their correlation in myopic adolescents with different myopia degree. Methods A total of
196 adolescent myopia patients (392 eyes) diagnosed and treated in Eye Hospital, Wenzhou
Medical University from June 2019 to June 2022 were selected. According to the equivalent
spherical degree (SE), they were divided into mild myopia group (43 cases), moderate myopia
group (55 cases), high myopia group (51 cases), and super high myopia group (47 cases). OCTA
technology was used to quantitatively measure the retinal blood vessel density and thickness
in the macular area of the four groups of patients; Pearson analysis was used to analyze the
correlation between retinal vascular density and thickness in the macular area; linear regression
analysis was used to investigate the relevant influencing factors of retinal vascular density in
the macular area. Results There was a statistically significant difference in SE and axial length
among the four groups (P<0.05). As the degree of myopia increased, SE gradually decreased
and the length of the eye axis gradually increased (P<0.05). Comparison of the retinal blood
vessel density in different parts of the macular area (fovea, parafovea, upper side, nasal side,
inferior side, and temporal side) among the four groups, the difference was statistically
significant (P<0.05). As the degree of myopia increased, and the retinal blood vessel density
in different parts of the macular area decreased (P<0.05). Comparison of retinal thickness in
different parts of the macular area (fovea, parafovea, upper side, nasal side, inferior side, and
temporal side) among the four groups, the difference was statistically significant (P<0.05). As
the degree of myopia increased, and the thickness of the retina in different parts of the macular
area decreased (P<0.05). Pearson correlation analysis showed that the macular fovea, the retinal
blood vessel density and the fovea adjacent to the fovea (#=0.464, 0.515), adjacent to the fovea
(r=0.312, 0.330), upper side (r=0.398, 0.422), nasal side (=0.391, 0.326), inferior side (r=0.324,
0.273), and temporal side (=0.353, 0.428) were positively correlated (P<0.05). Linear regression
analysis showed the axial length and SE had negative impact on retinal vascular density in the
fovea and parafovea of the macular area (P<0.05). Conclusion As the degree of myopia in
adolescents increased, the density and thickness of retinal blood vessels in the macular area
decreased, and there was a positive correlation between the density and thickness of retinal

blood vessels in the macular area, and negative correlation with axial length.
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Macular area; Retinal blood vessel density; Retinal thickness
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Figure 1. Superficial retinal microvascular density and zoning in the macular area of OCTA
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Table 1. Comparison of general information among four groups

TRV r R TR 1 BE AT AR R VT AR :
i H Fl/{E Pl
(n=43) (n=55) (n=51) (n=47)
VES] (n, %) 0.460 0.928
2] 19 (44.19) 26 (47.27) 25 (49.02) 24 (51.06)
& 24 (55.81) 29 (52.73) 26 (50.98) 23 (48.94)
s (%) 12.23 £2.33 11.89 +2.36 12.06 + 2.43 12.02 +2.67 0.158 0.924
TRNJE (mmHg) 15.69 = 0.92 15.78 £ 0.94 15.81 £ 0.89 15.62 £ 0.97 0.424 0.736

F2 MMARRMKE,

SEEEE (x5 )

Table 2. Comparison of axial length and SE among four groups (x £ )

5 R F RE ST A 1= VT A B = BT AR o Pl
21|

(n=43) (n=55) (n=51) (n=47)
SE (D) -1.96 +0.27 -4.63 +0.38% -7.03+0.41%% -974+032%%% 4042598 <0.001
M4 (mm) 23.61 + 0.68 24.93 +0.757 25.74 +0.617% 26.82 + 0.527%® 196.974  <0.001

i VR, P<0.05; Y5 P gL, P<0.05; Pk &AMk, P<0.05,

#3 MAEWMXAMBENEZELLR (x+s )
Table 3. Comparison of retinal vascular density in the macular area among four groups (x + s)

- BRI HhEE T A B A Pl Pl
L
(n=43) (n=55) (n=51) (n=47)

e 30.28 + 3.16 2827 +2.927 26.41 +3.05"% 24.11 +2.8772% 35.344 <0.001
EMNLIE 58.12 +3.28 56.24 +2.817 53.82 +3.19"? 51.38 + 3.267%% 40.301 <0.001
AR 58.84 +3.01 56.94 + 3.387 54.72 + 4.05%% 52.08 +3.76V%® 30329 <0.001
S 57.91 +3.31 54.94 +4.187 51.29 + 3.62%% 48.70 + 41392 50.748  <0.001
T 57.44 +3.09 55.04 +2.897 53.14 + 3.52%2 50.19 + 2.867%® 44.606 <0.001
i 57.19 +3.51 55.40 + 3.69" 53.23 +3.92%? 50.55 + 4.047%% 26.122 <0.001

i Vh&ERAMALE, P<0.05; Y5 EiEAMILE, P<0.05; Pk & Emsaikis, P<0.05,
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Table 4. Comparison of retinal thickness in the macular area among four groups (x £ s)
N BREIT A HhEE ST TR TN B AT
HRAVE FlE PlE
(n=43) (n=55) (n=51) (n=47)
RN 247.56  11.35 237.04 + 10.98" 224.63 + 13.127%  218.06 + 12.337%% 55049 <0.001
CINLIES 320.98 = 15.34 314.04 + 13.98" 30571+ 12.83%%  296.34 + 14.1 26395  <0.001
- 329.99 + 15.50 319.85 + 16.28” 31045 +13.587%  301.28 + 10.54 72" 34493  <0.001
Eam 331.46 = 16.34 319.56 + 15.48" 309.45 + 14.46°%  303.08 + 13.59 31.153  <0.001
T 32651 17.12 318.53 + 16.96" 306.67 + 14.727%  297.81 + 14.08" 29.863 <0.001
Wi {U"J 316.56 + 14.23 302.69 + 12.747 20437 + 153417 286.68 + 11.98V2¢ 39739 <0.001
2. Vi EiE ALk, P<0.05; Yl b EiEALAIki, P<0.05; Pl & E ALk, P<0.05,
5 EWXAOM, AUl MEEN R E NS ES AR SR M EE E R HE X

Table 5. Correlation between retinal vascular density and thickness in the fovea and parafovea of
macular area

SR L PRI
S RN LENINIEE BRI Sl L Fsgll]
RN r{H 0.464 0.312 0.398 0.391 0.324 0.353
PlH <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
ERNNLIDS r{H 0.515 0.330 0.422 0.326 0.273 0.428
PlH <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
<6 BEHXHOMAMELEEENEER TS ESR
Table 6. Linear regression analysis results of retinal vascular density in the fovea of the macular region
ARG B SE B GIED PH 959%CI
(HH) 52.943 5.651 9.368 <0.001 41.796~64.09
AR -1.026 0.221 -0.365 —4.647 <0.001 -1.462~-0.591
SE -2.071 0.680 -0.239 -3.046 0.003 -3.413~-0.730
AR 0.062 0.092 0.041 0.682 0.496 -0.118~0.243

R7 FEBEX AL U155 400 0 g I 2 T ) e e 1 Y3 43 BT 45 SR
Table 7. Linear regression analysis results of retinal vascular in the parafovea of the macular region

AR hE B SE B HA PfH 95%C1
(Fi 81.942 5.961 13.746 <0.001 70.184~93.700
MRl -1.090 0.233 -0.363 -4.680 <0.001 -1.550~-0.631
SE ~2.406 0.717 -0.260 -3.354 0.001 -3.821~-0.991
A 0.089 0.097 0.055 0.925 0.356 -0.101~0.280
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