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The following case report on a myopic family reveals how use of orthokeratology lenses has resulted in
less myopia compared to siblings wearing single vision glasses and contact lenses.

The prevalence of myopia has increased over the past few decades, intensifying research interest into reducing
myopic progression in children.'? Earlier onset of myopia is linked to faster progression and greater severity with
higher risk of ocular complications such as glaucoma, cataract and retinal detachment.*® In many parts of East
Asia myopia has become the most common refractive error once a population reaches their teenage years.”

In Australia, 5% of Caucasians and 40% of East Asian children from 11-15 years of age are myopic, further
demonstrating greater prevalence in Asian populations.®

There is considerable published research on attempts to halt or slow the progression of myopia using glasses or
contact lenses, with a number of different approaches reporting limited effect. Inducing monovision with single
vision glasses, by correcting the dominant eye for distance and creating myopic defocus with a +2.00D add in the
non-dominant eye, has been shown to create a myopic control effect of 49% (0.55D) over 18 months, but only in
the add-corrected non-dominant eye.® Cheng et al. dispensed bifocal and prism bifocal spectacle lenses to Asian
children with demonstrated myopic progression and found a reduction in the rate of axial length elongation and
myopia over two years in comparison to eyes dispensed single vision lenses.' Progressive addition lenses (PAL)
have also been researched extensively, but to date clinically relevant effects have only been reported for children
with near esophoria and accommodative lag."'2

The role of peripheral refraction

Current research interest is centered heavily around the influence of peripheral refraction on myopic progression.
First reported by Hoogerheide et al., in their investigation of myopic pilots,” Smith et al. have since provided
compelling evidence in primates that manipulation of peripheral retinal focus can dramatically affect the eye’s
axial elongation.'*'® Peripheral refraction refers to the focal point of off-axis light rays incident to the eye when on-
axis light rays are focused on the fovea (Fig 1).
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Hyperopic m'

Figure 1: Location of myopic (red lines) and hyperopic (blue lines)
off axis defocus image shells when foveal fixation (black lines) is
maintained for on-axis distant objects.

Whereas emmetropes and hyperopes typically exhibit peripheral myopia (off-axis peripheral rays focused in
front of the retina), children who become myopic have been shown to demonstrate relative peripheral hyperopia
(peripheral rays focused behind the retina) from two years prior to the onset of myopia, and maintained through
to five years of post-myopia follow up. Based on research findings, the current theory is that peripheral hyperopia
is a driving factor towards myopic progression. If this is the case, then correcting or inducing peripheral myopia
should lead to a reduction in the rate of myopic progression.

Spectacle control of peripheral refraction

Although it has been reported that reducing peripheral hyperopia is difficult to achieve with glasses,'-'® there
are reports of limited success. Sankaridurg et al. used a novel single vision lens designed to reverse peripheral
hyperopic defocus in myopic children (up to -4.00D) to show an effect, but only in 6-12 year old children with
parental myopia.'”” The authors reported reduction in progression of 0.29D (30%) over one year, less than that
reported by Cheng et al. with bifocal and prism bifocal lenses."

Contact lens control of peripheral refraction

Contact lenses rotate with the eye to provide a consistent retinal focus, so overcome a number of the problems
associated with spectacle lenses. The literature reveals two different soft contact lens designs specifically aimed
at reducing the rate of myopic progression. The daily disposable Coopervision MiSight™, manufactured in
omafilcon A (Proclear®) is designed with ActivControl™ technology to present concentric distance and +2D near
add zones of vision. The lens is available from -0.25 to -6.00 sphere powers and has been reported to reduce
progression of myopia by 45% (0.25D) over ten months.' The Brien Holden Vision Institute has developed a
novel silicone hydrogel lens designed to reduce peripheral hyperopia. Published data reveals a reduction in
myopic progression of 0.34D (54%) over six months of lens wear;?° however, the lens is yet to be commercially
released.

Orthokeratology (OK) is an alternative approach that a number of practitioners have been adopting based

primarily on anecdotal reports, but more recently supported by case controlled studies that reveal around 50%
reduction in myopic progression over a two-year period compared to matched single vision glasses or contact
lens wearers.?'22 |n a crossover study design, Swarbrick et al. reported a complete halt in myopic progression
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over a six-month period in eyes wearing OK lenses compared to fellow eyes wearing standard single vision rigid
lens designs.? OK lenses have also been shown to induce a myopic shift in peripheral refraction, providing further
evidence towards the theory that peripheral refraction profiles may be influential on the progression of myopia.

Given the benefit that contact lenses offer over glasses for controlling peripheral refraction profiles, and the
investment worldwide in ongoing research, we can expect an increasing number of products to enter the
marketplace, specifically developed to reduce progression of myopia. However, current research provides
compelling evidence that a reduction in progression of myopia can be achieved with currently available contact
lens designs.

Patients are not going to stop growing in age or myopia while we wait for new products or further evidence of
effect. Given the increased risk of ocular disease with high myopia we owe a duty to our young myopic patients
to provide them with the latest products that have been shown to reduce the rate of myopic progression. The
following case report on a myopic family reveals how use of OK has resulted in less myopia relative to single
vision glasses and contact lens wearing siblings.

Case report

A mother and father have seven children, aged 8 to 18 years. Both mother and father are high myopes in the
order of -8.00 dioptres, wearing a mixture of spectacles and contact lenses themselves. Five of their seven
children are myopic and both parents have been motivated to pursue active management of their childrens’
myopia.

The eldest child, now 18, has reached the same level of myopia as her parents. Orthokeratology treatment was
attempted when she was -5.00D, but optimum treatment was not obtained and she suffered an inflammatory
reaction to lens wear. She has been wearing alignment fit rigid gas permeables and disposable soft contact
lenses, and has steadily progressed by an average of 1.00D per year over the past several years.

The three next myopes in the family wear OK. As these children commenced OK wear on initial presentation to
the practice, pre-treatment myopia progression data is unavailable. The annualised average myopia progression
of these three children is 0.21, 0.17 and 0.31D per year respectively. Two of these three children continue to wear
orthokeratology lenses after passing their sixth anniversary of lens wear.

In 2010 the youngest of these three children began demonstrating lens decentration in her left eye, which was
unable to be resolved with modification of lens fit. This has lead to slightly reduced acuity of 6/7.5 (20/30) and
parental dissatisfaction with treatment. She discontinued wear of orthokeratology lenses in 2010 and after six
months had progressed by 0.75D. She has now been wearing Coopervision MiSight® myopia control soft contact
lenses for six months and has not shown further myopic progression; the effect of this new treatment on her
refractive stability will be evident with time.

The remaining three children in this family include one further myope, now -5.00 at age 10, who is unsuitable for
contact lens wear due to intellectual impairment. Her myopia has increased by at least 1.00D per year; however,
she has had periods of variable and under-correction of her myopia. This child suffers accommodative dysfunction
and demonstrates obvious discomfort with her full correction.

All quantifications of myopic progression are based on refractive rather than biometric measures. This places

some limitations on the data; nevertheless, this family demonstrates that OK shows anecdotal potential to
counteract strong genetic influence for high myopia.
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