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g. 4.1 Comparison of refracuve error distribution among newborns [3] and 6-8-year-old chil-
en [9]. The distribution of refractive errors narrows between infancy to early childhood during
> process of emmetropization. Adapted from FitzGerald and Duckman [ 10]
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Figure 5. Fundus Photograph Showing a Ce
Scar (Arrowhead) Surrounded by Subretin |
and Subretinal Lipid Exudate (Arrows).
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Axial length Growth rate

Age (weeks)}* (mm) (mmiweek)

20 10.08 0.66

30 14.74 0.32

40 (term) 1702 o

50 18.24 0.092

60 18.97 0.059

70 19.48 0.044

80 19.87 0.035

90 (about 1 year) 20.16 0.030

100 20.47 0.026

120 20.93 (0.021

140 (about 2 years) 21.31 0.017

170 21.75 0.013

200 (about 3 vears) 22.07 0.009

*<40 weeks = fetal; >40 weeks = post-term.
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Figure 5. The effects of lenses on a square-wave grating. When no lens is applied, the
graling appears as sharp, black and white lines (a). Myopia can be experimentally-
induced in animal models such as the chick in two different ways: by application of a
frosted diffuser goggle (b) or a negatively-powered lens (c). Both treatments reduce
the contrast - the difference between white and black — and spatial frequency — the
sharpness of the borders of the lines - of the graling.
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Fig. 2. Evidence for the light-dopamine mechanism of protection against the devel-
opment of form-deprivation myopia in chickens. In 500 lux light, considerable myopia
develops in chickens wearing diffusers. Increasing the light intensity to 15,000 lux
reduces the amount of myopia induced. If the D2-dopamine receptor antagonist is
injected, then the protective effect is abolished, whereas a control injection has no
effect.
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Fig.4.10 Average hourly light exposure of Australian {red lines) and Singaporean (blue lines) chil-
dren assessed during school weekdays using wearable light sensors. Note the substantially greater
light exposure for the Australian children at a number of penods throughout the day [271]. This lower
daily exposure to bright outdoor light may be one factor underlying the higher myopia prevalence
typically observed in Singaporean children. Dashed lines indicate the average school start and finish
umes in Australia (red) and Singapore (blue). Error bars represent the standard error of the mean
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.myopia still poorly understood
.excessive expansion of Bruch’s
membrane, possibly in response to
peripheral hyperopic defocus, and
it may be one of the mechanisms
leading to the uncontrolled axial
elongation of the globe

Update in myopia and treatment strategy of atropine
use in myopia control Pei-Chang Wu1 etc 2018
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Mvopia Prevention and Outdoor LLight

IiIntensity imNmNn a School-Based Cluster
Randomized Trial

P —

Peihang W, MID, PhD.,' Chiweh-Tan Chen, MS.,' Ken-Kwuo Lin, MID,” Chi-Chin Swuam., MID, PhID,”
Chien-Neng Kiw, MID,? Hsire-Mei Fluang, MID,' Yi«Chiech Poon, MID,' Meng-ILing Yang, MID, -

Chae-Yin Chen, MID,7 JowuChen Fuang, MID,7 PeiChen W, NMID,7 T-FTui Yang, MID,' FHienn—J1« Y1z, NMID.'
Po-Chirong Fang, NI, ! Chia-Ting Tsai, IDIDS,” Shu-Ti Chiowe, PhID .77 -% Yi-FIsin Yang, PhID>7 =

Conclusions: The school-based outdoor promotion program effectively reduced the myopia change in both
nonmyopic and myopic children. Outdoor activities with strong sunlight exposure may not be necessary for
myopia prevention. Relatively lower outdoor light intensity activity with longer time outdoors, such as in hallways

or under trees, also can be considered. Ophthalmology 2018,125:1239-1250 © 2018 by the American Academy of
Ophthalmology

* Sunlight exposure, hallwaysi=Jg[, under treefiiff= |~ can also effective
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cantly reduce the onset of myopla i chlldhood 1268, 273, 274]. In the “Role of out

 door activity in myopia study” [266), children who were habitually exposed to low
ambient light levels (on average less than 60 min exposure to outdoor light per day

had significantly faster axial eye growth compared to children habitually expose
to moderate and high light levels. These findings from human studies suggest tha
children who are exposed to less than 60 min a day of bright outdoor light are at ar
increased risk of more rapid eye growth and myopia development, and that approxi

mately 2 h or more of outdoor exposure each day 1 required to provide protectior
against myopia development in the human eye.




... =

S m
A

AR

R -

— The suppressive effect of atropine on experimental myopia could
be explained by its potential to trigger SD. which leads to a syn-
chronous depolarnization of retinal neurons and depletion of neuro-
transmuitter stores. In line with this assumption. we found that
in-vitre-and-a significant increase in vitreal DA 1 h after intravitreal
injection. Due to the high retinal concentration necessary to sup-
press myopia. it seems likely that atropine acts in an unspecific
manner but nor through a blockade of cholinergic transmission
The conclusion 1s 1n line with Fischer and coworkers (1998a). By
inducing SD potentials, atropine “wipes out a presumed growth
signal that has accumulated over ime. In addition. atropine could
suppress myopia via a direct effect on the scleral growth as pro-
posed by Lind et al. (1998).



