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The Children’s Overnight Orthokeratology
Investigation (COOKI) Pilot Study
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ABSTRACT: Purpose. Innovations in contact lens materials and designs allow patients to wear contact lenses during
sleep to flatten the cornea and temporarily to reduce myopic refractive error and improve unaided visual acuity. We
conducted the Children’s Overnight Orthokeratology Investigation (COOKI) pilot study, a case series, to describe the
refractive error and visual changes, as well as the slitlamp observations associated with overnight orthokeratology in
children, over a period of 6 months. Methods. Twenty-nine 8- to 11-year-old children with myopia between =0.75 and
=5.00 D and =—1.50 D corneal toricity were fitted with corneal refractive therapy contact lenses (Paragon Vision
Sciences, Mesa, AZ). They were examined within 1 hour of awakening and about 6 hours later at 1 day, 1 week, 2
weeks, 1 month, 3 months, and 6 months after the first night of contact lens wear. At each visit, the logarithm of the
minimum angle of resolution (logMAR) visual acuity, manifest refraction, slitlamp examination, and corneal topography
were performed. Results. Twenty-three subjects completed the 6-month study. Three subjects decided not to wear
contact lenses, two did not achieve acceptable fits, and one moved from the area. At the h-month afternoon visit, the
mean * SD uncorrected high-contrast visual acuity was +0.08 = 0.15 logMAR (Snellen equivalent, 20/24), and the
mean = SD spherical equivalent refraction was —0.16 = 0.66 D. The corneas of three-fifths of the subjects showed mild
staining at the morning visit, and one-third of the patients showed mild corneal staining at the afternoon visit. The most
common type of stain was central punctate staining. No subjects experienced lasting adverse visual effects from
cornea-reshaping contact lens wear during the study period. Conclusions. Overnight cornea-reshaping contact lenses
are efficacious for young myopic patients, and no children experienced a serious adverse event during the study.
(Optom Vis Sci 2004;81:407-413)

Key Words: orthokeratology, corneal reshaping, children, contact lenses, myopia, overnight

bour 25% of the U5, adult population 15 myopic,' yet only

2% of the children entering elementary school are nearsight-

ed.® Abourt 15% of children become myopic berween the ages
of 6 and 14 vears, and myopia progression generally continues until
about age 15 vears for females and 16 vears for males.” Slowing the
progression of myopia in this age group could ultimately impact the
lives of roughly 42 million adults in the United Staces, because there
are fewer ocular health risks associated with low myopia.* "

Rigid gas-permeable (RGP) contact lenses provide clear, com-
forrable vision with relatively few ocular healch risks and are a
standard management option lor correcting nearsightedness. Al-
though RGP contacr lenses are used 1o opucally correct myopic
refractive error and provide clear distance vision, they may also
slow the progression of myopia,” ' although there is evidence thar

- - I 15
RGP contact lenses may not slow myopia progression, ™

Relatively recently, orthokeratology was revived due to innova-
tions in design and materials. The concept of altering refraciive
error by changing the shape of the cornea was initially reported in
the early 1960s.'" As shown in Table 1, the early studies reporred
an incomplete treatment effect and transient, unpredictable refrac-
tive error reduction.' ™" None of the studies reported significant
adverse evenrs resulting from orthokeratology contact lens
wear, 21" *H37

Three studies fram the late 19705 to the mid- 19805 used spher-
ical design (the hase curve is steeper than the secondary curvel
contact lenses worn during waking hours anly. While treacing
subjects with a mean spherical equivalent refractive error of abour

2.50 D (Table 1}, the time to maximal orthokeratological effect
ranged from 132 days™ to 17.7 months.”® In all three studies, the

achieved myopia reduction was <<75% (Table 1). All three studies
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