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Observation on Choroidal Thickness of School-aged Children and Relevant Factors
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Abstract: [Objective] To observe macular choroidal thickness and topographical variation in Chinese healthy and
myopic children and to investigate the correlated factors. [ Methods] A total of 196 myopic children treated at Hainan
Province Eye Hospital were selected and divided into hyperopia, emmetropia, low, moderate and severe myopia groups
according to their spherical equivalents (SE ). Axial length (AXL) , subfovealchoroidal thickness (SFCT) and 1 mm,
3 mm nasal, temporal, superior, and inferior to the fovealchoroidal thickness were recorded. Forty—five students from

Tung Wah Group of Hospital’s MA Kam Chan Memorial Primary School in Hong Kong were also recruited in this 1-year
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longitudinal study. Children were grouped to myopic group and emmetropic or hyperopic group according to SE, thickness

changes of choroid were compared among children with or without myopic shift. The correlation among choroidal SE, and

AXL variations were also investigated. [Results] Mean SFCT was 250 (204~314) pm. The choroid was thinner at the na-

sal and inferior sectors, the thinnest being at 3mm nasal to the fovea, and the thickest at Imm temporal to the fovea.

Choroidal thickness in all orientations became thinner with progressively descending refractive degree. SFCT and 1 mm

around fovea decreased most compared with other surrounding directions in all groups (Kruskal-Wallis test, P < 0.05).

The choroidal thickness in subfovea and other sectors got thinned after 1 year follow—up time (Pair ¢ test, P < 0.05).The

variation of the choroidal thickness in forvea and surrounding positions was positively correlated with the change of SE and

negatively related to the change of the AXL. The myopic group had a faster descent of SE and a faster growth of AXL than

the emmetropic or hyperopic group. SFCT and surrounding choroidal thickness showed a progressive descent in the myopic

group, but a slight decrease in the emmetropic or hyperopic groups. [ Conclusions] There is significant topographic varia-

tion of choroidal at different regions of the macular. The choroidal thickness decreases faster in myopes. SFCT is more sen-

sitive to myopic progression compared with surrounding regions.

Key Words: myopia; choroidal thickness; longitudinalstudy ; cross—sectionalstudy
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Table 1 Overview of total participants [M(Pss~Pss) ]
Items Properties
Male(n) 108
Female (n) 87
Agelyears 11(8~13)

Axial length/mm
Spherical degree/D
Cylinder degree/D

Spherical equivalent/D

24.54(23.71~25.35)
-3.5(-2~-0.75)

-0.25(-0.62~-0)

-2.13(-3.75~-1)
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Picture A showed choroidal thickness in horizontal direction and Picture B showed in vertical way. SF means subfoveal macular; T1, T3 refer to

I mm and 3 mm temporal to the macular; N1, N3 are the location I mm and 3 mm nasal to macular respectively; I1 and I3 represent 1 mm and 3

mm inferior to macular respectively; SI and S3 mean the location Imm and 3 mm superior to macular respectively.
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Fig.1 Topographic changes of macular choroidal thickness
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Table 2 Comparison of age, SE, AXL among different degrees of myopia groups [M(Pys~Pss) ]
Groups n Agelyears SE/D AXL/mm
Hyperopia 13 7(7~7) 0.81(0.66~1.12) 22.3(22.2~23.1)
Emmetropia 27 7(7~7) 0.19(-0.06~0.41) 23.1(22.5~23.4)
Low myopia 87 12(10~13) -1.8(-2.3~-1.3) 24.5(24.1~24.9)
Mild myopia 61 12(10~14) -4.5(-5.2~-3.5) 25.5(24.7~26.0)
Severe myopia 7 13(11~13) —6.5(~7.3~-6) 26.6(25.3~28.1)
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Table 3 Topographic variations of choroidal thickness

I:M(PZSNPH)J

Groups Hyperopia(n=13) Emmetropia(n=27) Low myopia(n=87) Mild myopia(n=61) Severe myopia(n=7) H P
SF 335.33 328.5 252 226 210 46303 0.000
(298.08~384.25) (276.42~355.92) (217~291) (185.83~264.51) (177.43~236.05) ’ ’
T3 330 323.67 262.33 241 186.8 25231 0.000
(264.67~385.83) (262.5~359.33) (215.67~320) (201.25~289.42) (139.84~273.67) ’ ’
T1 337.67 316.67 255 238.33 210.05 31981 0.000
(307.33~372.83) (285.17~376) (230.33~321.67) (198.75~290.75) (197.06~288.18) ’ ’
N1 290.5 263.33 211 183.67 176.4 32735 0.000
(258.67~342.67) (234.17~308.67) (164.33~248) (161.08~234.25) (166.81~217.81) ’ ’
174.67 180 121 124.5 106.55
N3 25.859  0.000
(134.17~217.83) (149.83~208.83) (98~164.33) (96.42~154) (101.34~136.75)
271 276.67 224 212.67 177.45
13 17.138  0.002
(230.33~298.83) (242.33~298.25) (190.67~253) (195.25~264.17) (168.53~265.75)
308.67 297 244 227.5 189.05
11 23.720  0.000
(274.83~341.5) (259.83~345) (198~279.33) (190~276.5) (174.53~295.92)
44, 20. 24 226. 199.
s 344.33 320.33 7 6.5 99.56 32719 0.000
(284.33~375) (273.83~343.17) (212~290.67) (187.5~269.42) (188.29~307.33)
42. . 251. 239. 190.
3 342.33 307.33 51.33 39.5 90.05 27489 0.000

(293.17~368)

(251~350.17)

(207.67~292)

(206.33~280.08 )

(149.09~280.09)

Kruskal-Wallis rank—sum test. SF means subfoveal macular; T1, T3 refer to Imm and 3 mm temporal to the macular, N1, N3 are the loca-

tion 1 mm and 3 mm nasal to macular respectively ; 11 and I3 represent 1 mm and 3 mm inferior to macular respectively ; SI and S3 mean the lo-

cation 1 mm and 3 mm superior to macular respectively.
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Table 4 Demographics change in the Study after 1-year follow up [M(Pss~Pss) ;% +5]
Basic data 1-year follow—up Zlt P

Spherical degrees/D 0.62(0.25~0.81) 0.50/(0.00~1.00) -2.354 0.019"
Cylinder degrees/D -0.50(-0.75~-0.25) -0.50(-0.75~-0.25) -0.835 0.404

SE/D 0.32(-0.06~0.63) 0.25(-0.31~0.75) -2.521 0.012"
AXL/mm 22.96+0.65 23.30+0.73 -12.36 <0.001"
SF/mm 321.09+9.22 292.90+8.63 7.06 <0.001"
T1/mm 328.31+9.71 309.12+9.12 5.23 <0.001"
T3/mm 311.13+£10.39 308.04+9.52 0.73 0.468

N1/mm 274.78+8.84 256.64+8.75 5.46 <0.001"
N3/mm 172.89+6.79 166.71+6.85 2.54 0.015"
[1/mm 294.70+8.45 278.05+8.77 4.13 <0.001"
13/mm 267.81+8.65 261.28+8.62 1.39 0.172

S1/mm 313.05+8.62 299.08+8.45 3.24 0.002"
S3/mm 310.08+10.18 299.83+9.52 2.86 0.006"

1) means P < 0.05. SE means Spherical equivalent. SF means subfoveal macular; T1, T3 refer to | mm and 3 mm temporal to the macular;
N1, N3 are the location 1 mm and 3 mm nasal to macular respectively; I1 and I3 represent 1 mm and 3 mm inferior to macular respectively; SI and

S3 mean the location 1 mm and 3 mm superior to macular respectively.

350
330 —&— Baseline
= 310 —— After one year
£ 29
£ 270
-
<
= 250
£ 230
£ 210
=}
190
170
150

T3 T1 SF N1 N3 13 11 SK S1 S3
SF means subfoveal macular; T1, T3 refer to Imm and 3 mm temporal to the macular; N1, N3 are the location 1 mm and 3 mm nasal to macu-
lar respectively; I1 and 13 represent 1 mm and 3 mm inferior to macular respectively ; S1 and S3 mean the location 1 mm and 3 mm superior to macu-

lar respectively.
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Fig.2 Topographic changes of macular choroidal thickness after 1-year follow—up
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Table 5 Comparison of parameters between different refractive groups M(Pas~Pss)
Emmetropiaand hyperoia(n=32) Myopia(n=13) VA P

ASE/D 0(-0.22~0.25) -0.75(-1.13~-0.31) 43.00 <0.001"
AAXL/mm 0.25(0.20~0.32) 0.46(0.40~0.71) 36.00 <0.001"
ASFCT/pm -1600(-34.92~-3.75) —49.83(-66~-35.42) 70.00 0.001"
AT1/pm -12.50(-25.58~2.83) -3700(-53.17~-19.17) 87.00 0.002"
AT3/pm —2.42(-14.67~13.42) -12.67(-38.17~1.17) 130.50 0.052

AN1/pm -10.25(-24.83~4.92) -35.33(-48.33~-26.33) 69.00 <0.001"
AN3/pm -3.67(-11.67~5.5) —7.67(-3000~2.67) 143.50 0.106

All/pm —6.33(-14.75~8.08) -3900(~-73.83~-14.17) 59.00 <0.001"
AT3/pm -0.83(-9~12.08) -36.67(-51.25~-8.83) 76.00 0.001"
AS1/pm -12.33(-23.83~4.92) -34.17(-56.08~-7.33) 94.50 0.010"
AS3/pm -100(-10.92~10.58) —-22.67(-58.67~-5.42) 86.00 0.002"

A : data of 1-year follow up—baseline data; SE: spherical equivalent ;

AXL: axial length; SF: subfoveal macular; T: temporal to macular; N:

nasal to macular; I: inferior to macular; S: superior to macular; 1) P value is significant at the 0.05 level (Mann—Whitney U test ).
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