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Design: the New Wave in Optometry

and Visual Science Research

The scientific knowledge on the development of the
human eye has evolved dramatically during the last decades
from the embryologic, physiological and functional view-
point, from the ocular surface to the neural pathway and
visual cortex. However, one the most enigmatic aspects is
still the reason why a given eye could become myopic dur-
ing the ocular development and even more important, what
is behind myopia progression towards pathological levels?
Nowadays, this is a public health concern, as more than 25%
of the population in developed countries! and perhaps as
much as 70% in some Asian regions suffer myopia.2 Beyond
being a common refractive error, myopia can be a serious
compromise to the visual function as it is associated with
several retinal abnormalities, glaucoma, and early cataract.

During the last decade several developments in the field of
Optometry have provided strong evidence that several envi-
ronmental, genetic and parental history of myopia are factors
potentially involved in the determination of the refractive
status of the eye.34 More recently, several studies have pro-
posed that the pattern of peripheral refraction could be also
potentially involved in the progression of refractive error.
This assumption comes from separate evidences reported in
different studies. First, it has been demonstrated that myopic
patients have comparatively less myopia in the peripheral
retina,’ compared to the central refraction used with clinical
purposes, leading to a potential peripheral hyperopia when
axial refraction is compensated with eyeglasses or spherical
contact lenses. This fact correlated well with the known fact
that myopic eyes have a less oblate or prolate posterior retinal
shape compared with the oblate shape which is predominant
among emmetropic and hyperopic eyesé” This could be
related to the different patterns of growth in the axial and
equatorial dimensions of those eyes.” Second, some optical
treatments that invert the profile of peripheral refraction
in myopic eyes from relative peripheral hyperopia to more
myopic peripheral refraction® due to changes induced in
the corneal surface by orthokeratology or corneal refractive
therapy have been pointed as the cause for the lower ocular
growth either in separate report of cases® or in a controlled
trial in Hong Kong.10 Third, to confirm the hypothesis that
peripheral refraction could interfere on the ocular growth
pattern of myopic eyes, studies conducted by Smith and col-
leagues showed in animal models that the visual experience
in the peripheral retina could interfere with this process.!!
Furthermore, recent clinical studies have also showed that
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the peripheral refractive profile along the horizontal meridian
could also play a role on the onset and progression of myopia
in children with eyes having less myopic or hyperopic periph-
eral refractive patterns.!2

Although the molecular basis of the mechanisms behind
slow-down of myopia progression with the aforementioned
approaches are relatively unknown, the previously cited sci-
entific contributions have led to a number of recent patents
of optical devices to compensate refractive errors differently
in the foveal and peripheral region of the retina in order
to provide sharp central vision and at the same time war-
rant that the peripheral images form over or in front of the
retina to neutralize or invert the hyperopic shift potentially
involved on myopia progression. These devices usually
involve the application of contact lenses,!315 but solutions
for applications in spectacle lenses are also being developed.
Some of these devices also incorporate the concept of image
quality control through aberration control or introduction
of certain desired aberration patterns, which will be the
next step towards the more complex understanding of the
impact of peripheral retinal imagery on the development of
the human visual system.16.17

All the previous concepts have a reflection in the contents
of the current issue of Journal of Optometry where several
articles lead with different aspects of visual development,
axial and peripheral refractive patterns in myopic eyes and
optical modelization of the human eye. Although not direct-
ly related with the emmetropization mechanism, the article
from Leat et al.1® presents a relevant summary of informa-
tion regarding the timeframe of visual development in terms
of visual acuity and contrast sensitivity function. The work
of Bakaraju et al. have shown that the peripheral refractive
patterns could be different for different models of myopic
eyes which with no doubt is an interesting contribution in
the development of future devices for myopia progression
control;!7 while the paper from Bao et al. reports on the aber-
ration patterns of myopic and emmetropic eyes.! Last, but
not least, the extensive discussion of literature available and
innovative contributions on the optical modelization of the
human eye brought to the Journal of Optometry by Navarro
et al., provides better tools for the development of new opti-
cal treatments to change the optical properties of the human
eye in a customized fashion.20

The readers will also enjoy the papers from Lleé-Perez et
al.2t and Mustafa et al.22 regarding some of the pathological
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implications that are also common to highly myopic patients

as glaucoma and vitreoretinal surgery, respectively.

Is our compromise at the Journal of Optometry to

continue providing insights on the latest scientific findings
within the Optometry and Visual Science research fields and
related areas.

Hope our readers enjoy the articles enclosed in this

issue.

REFERENCES

1.

10.

11.

Jorge J, Almeida JB, Parafita MA. Refractive, biometric and topogra-
phic changes among Portuguese university science students: a 3-year

longitudinal study. Ophthalmic Physiol Opt. 2007;27:287-294.

. Morgan I, Rose K. How genetic is school myopia? Prog Retin Eye Res.

2005;24:1-38.

. Mutti DO, Cooper ME, O’Brien S, et al. Candidate gene and locus

analysis of myopia. Mol Vis. 2007;13:1012-1019.

. Rose KA, Morgan IG, Ip J, et al. Outdoor activity reduces the prevalen-

ce of myopia in children. Ophthalmology. 2008;115:1279-1285.

. Atchison DA, Pritchard N, Schmid KL. Peripheral refraction along

the horizontal and vertical visual fields iin myopia. Vision Research.
2006;46:1458.

. Atchison DA, Pritchard N, Schmid KL, Scott DH, Jones CE, Pope

JM. Shape of the retinal surface in emmetropia and myopia. Invest

Ophthalmol Vis Sci. 2005;46:2698-2707.

. Logan NS, Gilmartin B, Wildsoet CF, Dunne MC. Posterior retinal

contour in adult human anisomyopia. Invest Ophthalmol Vis Sci.
2004;45:2152-2162.

. Charman WN, Mountford J, Atchison DA, Markwell EL. Peripheral

Refraction in Orthokeratology Patients. Optom Vis Sci. 2006;83:641-648.

. Cheung SW, Cho P, Fan D. Asymmetrical increase in axial length in

the two eyes of a monocular orthokeratology patient. Optom Vis Sci.
2004;81:653-656.

Cho P, Cheung SW, Edwards M. The longitudinal orthokeratology
research in children (LORIC) in Hong Kong: a pilot study on refractive
changes and myopic control. Curr Eye Res. 2005;30:71-80.

Smith EL, III, Kee CS, Ramamirtham R, Qiao-Grider Y, Hung LE
Peripheral vision can influence eye growth and refractive development

in infant monkeys. Invest Ophthalmol Vis Sci. 2005;46:3965-3972.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Mutti DO, Hayes JR, Mitchell GL, et al. Refractive error, axial length,
and relative peripheral refractive error before and after the onset of
myopia. Invest Ophthalmol Vis Sci. 2007;48:2510-2519.

Aller TA and inventor. Myopia progression control using bifocal contact
lens. [US Patent 6752499 B2]. 22-6-2004.

Holden BA, Ho A, Sankaridurg PR, AllerTA, Smith III, EL and
inventors. Means for controlling the progression of myopia. US
2007/0296916 Al. 27-12-2007.

Thorn E Held R, Gwiazda JE and inventors. Methods for preventing
myopia progression through identification and correction of optical
aberrations. US 2008/0309882 Al. 18-12-2008.

Berntsen DA, Mutti DO, Zadnik K. Validation of aberrometry-based
relative peripheral refraction measurements. Ophthalmic Physiol Opt.
2008;28:83-90.

Bakaraju RC, Ehrmann K, Papas EB, Ho A. Do peripheral refraction
and aberration profiles vary with the type of myopia? - An illustration
using a ray-tracing approach. J Optom 2009;2:29-38. http://dx.doi.
o1g/10.3921/joptom.2009.29.

Leat S, Yadav NK, Irving EL. Development of visual acuity and
contrast sensitivity in children. ] Optom 2009;2:16-26. http://dx.doi.
org/10.3921/joptom.2009.19.

Bao J, Le R, Wu J, Shen Y, Lu E He JC. Higher-order wavefront abe-
rrations for populations of young emmetropes and myopes. ] Optom
2009;2:51-8. http://dx.doi.org/10.3921/joptom.2009.51.

Navarro R. The optical desing of the human eye: a critcal review. ]
Optom 2009;2:3-18. http://dx.doi.org/10.3921/joptom.2009.3.
Lle6-Pérez A, Ortufio-Soto A, Rahhal MS, Sanchis-Gimeno JA.
Relationship between visual field sensitivity and retinal nerve fiber
layer thickness measured by scanning laser polarimetry and opti-
cal coherence. ] Optom 2009;2:50. http://dx.doi.org/10.3921/jop-
tom.2009.39.

Mustafa TA, Al-Zouby KM, Alawneh AM. Mechanical blepharoptosis
and eyelid swelling caused by silicone oil. ] Optom 2009;2:27-8. http://
dx.doi.org/10.3921/joptom.2009.27.

Dr. José Manuel Gonzalez-Méijome
Associate Editor-in-Chief, Journal of Optometry

Dr. Robert Montés-Micé
Editor-in-Chief, Journal of Optometry

J Optom, Vol. 2, No. 1, January-March 2009



