ORTHOKERATOLOGY
INTRODUCTION

H I S TO R Y
Orthokeratology (Ortho-K) has been growing in popularity in
recent years as more and more optometrists develop a clearer
understanding and appreciation of the potential the lens can offer
their patients. Once seen as a marginal opportunity, Ortho-K is
moving more into the mainstream thinking of optometrists genuinely
interested in providing all potential solutions for their patients.
With a completely reversible system, Ortho-K provides a viable
alternative to Lasik.
H OW IT WO R KS
Nightime wear of Ortho-K lenses allows the cornea to change
shape and literally be molded into a specifically calculated shape.
The pericentral zone will cause the cornea to be held there
for the majority of the day for good functional vision without
correction.
These lenses have several curves on the base curve side of the
lens, causing a specific molding process to take place. The cornea
is a visco-elastic material. The upper layer (epithelium) literally
flows from the center to the periphery with a secondary flow from
the periphery to para-periphery. The epithelium flows, but the
stroma actually is molded or bent over a period of time so that
greater longevity of holding power has been demonstrated to
occur in some cases.

G O A L O R O U TC O M E S E T T I N G
Practitioners expectations: The expectations must be realistic and
attainable. What does the practitioner think he or she can do for
the patient and how does he or she preset the patient for the
outcome? There must be full disclosure of the pros and cons in a
positive manner.
Patient expectations: They must be realistic and match what the
practitioners can realistically deliver. If the patient wants more
than what can be delivered, then even if the outcome is good,
the patient will still not be satisfied because it is not exactly what
the patient expected. Guarantees should never be made as to
the outcome of this therapy. Statistics can be quoted from your
practice of what has been reported in the literature but caution
is advised not to make unsubstantiated claims. Statements about
6/6 are best deleted and reference to the best possible functional
vision should be made.
Gelflex provides a specialty range of contact lenses used to
improve the vision of patients with distorted corneas (refer to our
Specialty Lens Range overview book for more information).
R E C O M M E N D AT I O N
It is recommended that practitioners who are starting with
Ortho-K should start patients with powers from -0.25D to -3.00D
and with no more than -1.00D of astigmatism. For powers greater
than -4.00 and astigmatism over -1.00D, wait until you are more
comfortable fitting Ortho-K lenses.
Higher powers can be very successful but normally take more
than one lens to achieve the final result. Patients should be advised
of this at the initial consultation.

For additional fitting tips, tutorials, and more information on our extensive range available, visit www.gelflex.com
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FITTING GUIDE & LENS CARE
STEP 1
Screening for Patients
A patient should refract between -0.25 and -5.00 in power.
However, higher powers to -10.00 have been successfully
corrected.
Cyls over 1.00D should be fitted with Gelflex Designs for
Astigmatism lenses. As mentioned, we recommend starting with
patients no greater than -4.00 and -1.00 in astigmatism.
STEP 2
Examination of Patients
•
Case histories
•
Family
•
Social
•
Type of work they do
•
Type of vision needed to do their work
•
Recreation activities
•
Desires
•
Personal goals
•
Expectations (ensure patients and your expectations match)
•
Aided and unaided visual acuity with present correction
•
Aided and unaided visual acuity without correction
•
Type of correction worn
•
Glasses full-time for how many years and type of success
•
Soft contact lenses for how many years and type of success
•
Previous Ortho-K for how long, degree of success and brand
•
General health assessment - ocular health
•
Refraction (do they refract to normal limits?)
STEP 3
Patient consultation and orientation
Do not promise 6/6 VA. Uncorrected functional acuity during
the day is what we suggest. If 6/6 is suggested as the goal, the
patient may be very happy with the result and it may serve them
well for what they do but if they are led to believe that 6/6 is the
goal and this is not achieved then the Ortho-K process may be
seen as having failed.

You are working with an individual and a human system. The
human body responds differently to various stimulus. Guarantee
that you will do everything in your power to make the result as
close to perfect for the patient as possible.
There may be ghosting possibly at first in some cases. This is
because the initial treatment zone on the cornea will be much
smaller than that of the lens. As the lens is worn, the corneal
treatment zone will match the size of the lens treatment zone. Up
to 85% of ghosting will become unnoticeable. If ghosting occurs at
night time only, and persists, instruct the patient to insert the lenses
earlier at night.
Send the following to Gelflex, (orders@gelflex.com):
•
Topography map
•
Refraction.
•
Ambient pupil size.
•
Any other observations of the eyes.
STEP 4
Teach the patient good care and handling of the lenses - use
Boston Cleaner and Conditioner in the morning and use Progent
every 4-6 weeks. The patient should wear the lenses that night.
Some optometrists recommend patients use Optive or Liquigel
before inserting the lenses for patients with dry eyes. They should
also be encouraged to undertake about two minutes of blinking
before sleep.
Arrange a follow up appointment for first thing the next morning.
The patient should remove the lens on awakening (as per
usual practice).

For additional fitting tips, tutorials, and more information on our extensive range available, visit www.gelflex.com
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FITTING GUIDE & LENS CARE
NEX T MO R NIN G
During this first follow up appointment you should;
•
Check the corneal health of the patient for corneal edema
and central corneal staining. If these conditions exist we
recommend the patient stop wearing the lenses and try
again after two or three days. If the problem is not resolved,
contact Gelflex.
•
Perform an accurate refraction and topography (for your
records only).
•
There should be some reduction in myopia.
•
Ensure the patient understands and is undertaking
appropriate lens management.
•
If the patient comments about lens binding, recommend an
ocular lubricant.
•
Schedule an appointment for two weeks time, preferably the
last of the day.
Follow Up Visits
•
Check corneal health and especially check for corneal
edema and central corneal staining.
•
Perform an accurate refraction.
•
If there is a short Rx (short Rx is the Rx needed to achieve
6/6 vision) then advise Gelflex of the refraction and a new
lens may be made with the necessary adjustment or Gelflex
may advise more wear time. This is very much a case by case
scenario and Gelflex will work with you to determine the next
best step.
•
Please email a topography map to Gelflex.
•
If a replacement lens is made, repeat the previous steps.
•
If the vision is 6/6 on the first or remade lens, you have
successfully fitted your first Ortho-K lens.
•
Schedule appointments for one month and three months

CONTINUED

Ongoing Care
•
Once the desired vision has been achieved at each follow
up visit;
•
Check for corneal health.
•
Check for visual acuity later in the day.
•
Take a topography map and keep on your patient file.
•
We recommend you ask the patient to demonstrate that they
understand how to maintain their lenses.
•
Schedule the next visit for 6 months.
Remember our team of experts are always available to offer
support and advice.
D O I N E ED F LU O R ESC EIN ?
Our experience determines that fluorescein is not required. An
accurate method Gelflex has developed is to supply us with an
accurate short Rx along with a topography map and the position
of the lenses, be they superior, inferior, temporal or nasal.
T R O U B L E S H O OT I N G
If the target is not achieved within two weeks, do a detailed
refraction late in the day and forward this to Gelflex. Please email
a topography map to orders@gelflex.com.
A residual cylinder may relate to the lens not being perfectly
centered. The refraction indicates the lens modification needed to
center the lens and change the target.

Please note: If the starting refraction is above -4.00 then schedule
an appointment for 3 weeks time. Correcting for higher refractions
can take longer for the cornea to adapt to the back surface of
the lens..

For additional fitting tips, tutorials, and more information on our extensive range available, visit www.gelflex.com
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COMMON ISSUES THAT MAY ARISE
INFER IO R R IDIN G LEN S
A slight low riding lens is the ideal position upon dispensing, with
the expectation that the lens will then center when the eye is
closed. The reasoning has to do with the upper lid creating some
pressure against the inferior lens edge so it will nudge the lens
superior slightly.
Potential causes: During sleep, pressure from the superior fornix,
and possibly the lid, may force the lens toward the inferior limbus.
The treatment zone will not be centered on the eye and this can
cause inferior results.
Solution: Flattening the control curve by 10 microns (1 micron = one
thousandth of a millimeter) . This alteration is made at Gelflex from
the short power supplied.
SUPER IO R R IDERS
A superior riding lens may mean that the design system is loose.
This means the lens could ride superior and, if seen, is likely to
continue to ride superior unless a change is made. Superior riding
lenses may be brought down by tightening or steepening control
curves #1 and #2. This alteration is made at Gelflex from the
short power supplied.
L AT E R A L R I D E R S O L U T I O N S ;
TEM P O R A L DIS P L AC EM EN T
If the lens is riding temporally, and the topography demonstrates
medial flattening, then you may find that reducing the overall
diameter may help in the resolution of this problem. In addition,
flattening the PC, C2 and/or C1 may allow the lens to center
better. This alteration is made at Gelflex from the short
power supplied.
L AT E R A L R I D E R S O L U T I O N S ;
N A S A L DIS P L AC EM ENT
Clearly, if the converse is true and the lens is riding nasally, similar
steps are taken. Best rule of thumb is use the smallest diameter
that is reasonable for the least coverage of the corneal surface
to gain our purpose of corneal change. This alteration is made at
Gelflex from the short power supplied.

F O OT N OT E O N C E N T E R I N G A N Y R E V E R S E
G E OM E TR Y LEN S DESIG N
Corneal topography alone can be the culprit independent of
the lens design causing any kind of decentration. This can be in
concert with lid structure and dynamics, creating near impossible
centering problems by design alone. Although rare, when this
occurs, it demands the resolution be in sheer lens size to use the
rapid flattening at the limbus to cause the centering forces to begin
to act in your favour. The lenses, as large as 12mm have been
used successfully for this purpose. The obvious resolution for a side
sleeper is to retrain them in their sleep habits.
CENTR AL ISLANDS
Central islands are irregularities of elevation within the treatment
zone area, causing an irregular optical surface and causing
reduced or poor visual results. Central islands occur when the
corneal changes are uncontrolled as a result of a poorly centering
lens or a lens that does not allow the treatment zone to mold
the cornea properly. If the mold does not sit down on the cornea
and there is space that is available in excess of the corneal tissue
needed to move (i.e. slight to moderate vaulting anywhere in the
treatment zone area). This can cause the tissue to ‘bunch up’ in
spots, being higher in elevation than other spots in the treatment
zone. This creates ‘central islands’. These areas are created by
physics; F1= F2 forces will seek to balance themselves. If the lenses
are not designed properly, the forces will not be in perfectly
balanced and aberrations will occur as a result.
Cause:
•
Reverse curve with elevation too great.
•
Control curve with elevation too great.
•
High eccentricity not accounted for to cause the control curve
areas or PC area to lift the lens off the treatment zone.
•
Irregular corneal topography.
•
You can also change the RC by 5 microns for mild islands.
•
Change the RC by 10 microns for moderate islands.
•
Change the RC by 15 microns for large and elevated islands
(although generally if the islands are large you need to go in
arc length immediately).
•
In the event where the chord assessment (area of flattening
from the topography map) causes you to decide that the
culprit is the CC1, then loosen or flatten the CC1 by 10
microns.

Alterations are made at Gelflex from the short power and
topography maps supplied.
C E N T R A L S TA I N I N G
The occurrence of central staining is a common contact lens finding
since the inception of contact lenses of any kind. Clearly, central
staining tells us that the corneal-lens-tear relationship are not
balanced. Your job is to detect what is out of balance.
Cause: Any one of these factors or a combination thereof can
create epithelial staining:
•
Mechanical - physical
•
Physiologic
•
Hydraulic
•
Chemical
Physiologic staining occurs when we breach the ability of the
corneal surface to continue to metabolate as a result of our
unbalancing pressures beyond the tolerance level of that
particular cornea for its particular metabolation health at that
particular point in time.
Solution: If muco-protein exists on the lens surface generally it must
be resurfaced. Verify from the fluorescein pattern that there is
appropriate pressure in the treatment zone. If it appears to be too
much you may have to steepen the base curve 0.50 diopter. This
is a rare occurrence except in working with high myope.
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COMMON ISSUES THAT MAY ARISE
A P I C A L C L E A R A N C E - VA U LT I N G
The occurrence of vaulting, or a more descriptive in sensory rich
label would be apical clearance, can occur for several reasons, as
explained below.
Incorrect initial information taken for the calculations
If the patient has been wearing soft or rigid contact lenses of any
sort in the past for any period of time. As we well know, it only
takes slight pressures to cause changes of corneal shape to take
place. If your keratometer or topographer are not calibrated,
use an auto-refractor for the sole refraction (i.e. if the individual
has been wearing a rigid lens for years that has been a poor
centering lens, it will confuse the auto-refractor because the optic
cap is tilted and possibly a different radius than it will be if the
cornea is a virgin cornea or no contact lens wear for enough time
to allow the cornea to resume its original shape).
Previously worn Ortho-K lens of any sort can grossly skew
initial findings
In these cases, advise Gelflex of the parameters that the patient
has been wearing. This includes the:
•
Base curve
•
Power
•
Over-refraction size
•
How and where the lenses rode or centered
•
Type of movement
•
Uncorrected VA after removal
•
Original K readings
•
Original topography and refraction before the procedure
was started
If the topographer only goes out 7mm in diameter
The relief curve is at a diameter of at least 7mm or more on
most of these lenses. The average on a Gelflex lens is 7.2mm
with a 6.2 oz. As you can see, this is past the limit of some of
the topographers. Even the topographers that claim a diameter
of 9mm or more are doing it with mathematical algorithms and
become less accurate as they move peripherally. This problem is
exacerbated in the control curve zones, which can tap out
at 9.2mm.

CONTINUED

Eccentricities make a difference in this area of problem creating
and resolution
As the eccentricity increases it creates more lift. Many
topographers calculate the eccentricity at 3mm or 5mm. As you
can see, these two locations may be important in some cases but
majority of the time the important place to know the eccentricity
is at 7mm to 9mm. Find out from your manufacturer if your
topographer does this. The information they are giving you may be
worthless or very valuable, depending on what and where they
chose to use as a chord for the calculation. Again, eccentricity has
nothing to do with how much Ortho-K you can produce. However,
it does have a great deal to do with the lens design to overcome
problems such as apical clearance or vaulting.
If lift is occurring and decentering or poor performance is
occurring, this can be corrected as follows:
•
Flatten the control curve 10 microns.
•
Reduce the width of the CC1 and add CC2 at 9mm radius.
•
This alteration is made at Gelflex from the short
power supplied.
B UB B LES
Air bubbles occur generally in the relief curve zone upon initial
dispensing. This is a typical occurrence since the rate of departure
is very steep.
LEN S M O L D I M P R ES SIO N S
Basically, lens imprints are the result of a cornea molding perfectly
to a lens shape. There are overstatements in our designs to cause
correction of the cornea to occur. This is a good thing.
Interestingly, most imprints when left alone if the patient is getting
a great result with Ortho-K, will disappear over time and become
non-existent for all intents and purposes.
If there is truly a problem and the practitioner wants to resolve
this, there are a number of resolutions:
•
Reduce or flatten the RC 10 microns
•
Reduce or flatten the CC 10 microns
For additional fitting tips, tutorials, and more information on our extensive range available, visit www.gelflex.com
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COMMON ISSUES THAT MAY ARISE
UNDER - R ESP O NDERS
When a lens system is calculated for a particular patient and the
target is not reached, this would be called an under responder.
This can happen with a 1.00 diopter myope to a 10.00 diopter
myope. The reality is, as stated before, all corneas do not respond
the same. It can have to do with the lens design, the physiology
of the cornea, the health of the tear system (quality, quantity,
viscosity), the way the individual sleeps (positions other than their
back), or the length of time they have the lenses on.
Most cornea’s respond well with an end result of +0.50 to -0.50
resultant with 0.25 or 0.50 cylinder final refraction. Some patients
respond more or less than anticipated. An example would be
when only -3.00D of correction are targeted for a -3.75D myope
and the full -3.75D of myopia reduction is realised. Conversely,
sometimes the -3.00D myope will only reduce -2.00D. This is a
normal variation. There are also corneas that do not respond well
because they are very thick or possibly have a different collagen
rigidity that we are not able to measure yet.
There are some corneas, though rare, that simply do not respond
well. Most corneas move toward the mold surfaces to conform.
Then there are a few corneas that react and move away from the
mold. The latter are not good candidates for this procedure until
we have a better understanding of the reasons this occurs. It likely
has to do with general health, ocular health and lens design. As
we move to better levels of understanding, we will resolve this.
R EDU CED H O L DIN G TI M E
The Pacific Study in 1998, as a precursor for the initial FDA study,
demonstrated on 26 successful subjects, up to -4 diopters of
power, that the average holding time was 16.69 hours per day
for an average 7-8 hour wear time during sleep at night. This was
presented on several occasions, the first in 1999 at Kauai, Hawaii
at the IOS meeting.

CONTINUED

Cause: Reduced holding can occur primarily in higher powers
when there is not adequate mold pressure, treatment zone is
too large for the pressure applied, tear quality is not up to par
creating a less than healthy system, inadequate Fil curve ratios to
‘crimp’ the cornea. At the relief curve area, any aspheric surface
or broad surface rapidly loses its capability to create and to hold
the corneal tissue for adequate molding.
The higher the initial script you are correcting for, the greater the
end of day regression can be. Above -4.00 the patient is likely to
experience approximately 1.00D of regression late in the day.
A P O O R LY C E N T E R E D L E N S
Solution: If the cause is a decentered lens, make the appropriate
modifications to the design to center the lens better. If vaulting
is present, again do what is required to reduce the vaulting by
making the changes discussed above. This alteration is made at
Gelflex from the short power detail supplied.
G H O S T I N G AT N I G H T
The pupil diameter has a lot to do with this phenomenon. If the
pupil is small, ghosting is less likely in a well-centered lens. If
the pupil is 5mm or larger, even a well-centered lens could still
produce ghosting. Anytime the pupil is larger or even the same
size as the treatment zone of the lens, there may be ghosting. We
recommend telling all patients about ghosting. Explain that if their
pupil is bigger than the part of the lens treating the optical part of
the cornea, they will have ghosting. This is not a problem as long
as they focus on what they are looking at.
After they have worn the lenses for a while, the treatment zone
on the cornea continues increasing toward the size of the effective
treatment zone of the lens and the ghosting may likely disappear
altogether. Also, the brain will begin to shut the ghost part off if
they forget about it and stop looking for it.

For additional fitting tips, tutorials, and more information on our extensive range available, visit www.gelflex.com
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INFORMATION ON LENS DESIGNS & SYSTEMS
G E L F L E X O R T H O - K F O R MY O P I A A N D A S T I G M AT I S M
Power Zone Template
Optic Zone
Calculated from the flat K and patient’s refraction, the base
The optic zone is the width of the power zone (base curve)
curve or power zone template is basically the mold form for the
template. It can be any number of widths the practitioner wishes
shape change expected from the cornea to give the correct
to use or it will be determined by the Gelflex program. This can
optics desired. This is calculated according to the refractive
vary from 4.6mm to 6.6mm depending on target power, ambient
power targeted, plus a standard additional power to allow for
pupil size, corneal thickness, originating corneal curvature and
regression later in the day from the flat Keratometric reading or
other factors. This size can be adjusted within certain limits if there
the stimulated flat K from a topographer.
is ghosting or glare. Any ambient pupil size of 5mm or more
will have some ghosting with any of these systems. This makes
Lens Power
it imperative that the practitioner impress upon the patient
Lens power is the amount of the refractive power the practitioner that there may be ghosting to some degree but that the brain
requests to be targeted. Target powers have an additional -0.75
learns to shut that out and after a month or so will become less
diopters added to overcorrect the cornea, so upon lens removal
noticeable to not at all. The patients must be trained as to what to
the flex of the visco-elastic cornea stays in an effective optical
expect. Make sure your expectations as a practitioner are in line
shape. For example, an Rx of -4.00 of refractive power is negated with the physical and physiological constraints for that particular
by the base curve, plus an additional -0.75 is corrected by power patient.
of the lens. The power of the lens will be +0.75 to allow for the
overcorrection of the lens.
Relief Curve or Reverse Curve
The relief curve has been poorly labeled in the industry as
Target Power
a ‘fit curve’. Realistically, the ‘fit curve’ does not fit anything. It
Target power is the amount of power the practitioner wants to
actually vaults the cornea as a result of the flattened base curve
remove from refraction. For example, if after wearing the lenses
compared to the corneal radius. Therefore, we label this curve
for a period of two weeks and there is a short power of -0.75,
as what it is; a relief curve or RC. The RC connects the vaulted
the target power is increased by -0.75.
edge of the optic zone template and moves the lens back to
the cornea. This creates containment for the hydrology that is
Overall Diameter
necessary to produce safe, effective change in refraction via
The overall diameter determined based on what the requirements
changed corneal arc length.
are for other curves, such as power zone (base curve) template
width, relief curve width, control curve widths and peripheral
Control Curves
curve width. Within these constraints the diameter is controlled
The control curves are created to control the movement of the
by the patients Rx and K readings. Normally the range that the
lens, the speed of movement and the corneal tissue being moved
overall diameter with the lenses are 10.00mm to 11.2mm.
toward the RC area. Both epithelium and stroma are thickened in
this area, creating a great system for holding the corneal shape
change all day long for good vision. These control curves are
about 80% of the containment system of the lens for the hydraulic
fluid (tears) that will powerfully transmit the forces for change to
the cornea.

For additional fitting tips, tutorials, and more information on our extensive range available, visit www.gelflex.com
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INFORMATION ON LENS DESIGNS & SYSTEMS

CONTINUED

G E L F L E X O R T H O - K F O R MY O P I A A N D A S T I G M AT I S M
Thickness
The thickness of the Gelflex lens is 0.22mm to 0.24mm. We want
the lens thin enough so we do not destroy the effective Dk/L for
high oxygen/CO2 exchange, and thick enough so we have a
mold surface that will be rigid enough to create a perfect mold
bed.
Material
Any high Dk material preferably over 85 Iso-fatt Dk or 100 Gas
to Gas Dk. We use Boston XO and manufacture the right lens
in green and the left lens in blue for easy practice and patient
identification.
Diagnostic Lenses
These are not necessary. Utlisiing corneal topography and
accurate spectacle Rx results showed that there was no difference
in the end result between the two systems.
Fitting Set
Fitting sets are available for those practitioners who want to fit
the patient the same day as the examination and see results the
next day. Fitting sets are lens sets that allow practitioners to fit
patients at the initial visit with their appropriate lens. The fitting
sets can be purchased from Gelflex. These however are not
required for normal situations.

Consideration of Eccentricity
Eccentricity is considered in the calculation of the Gelflex Orth-K
lenses. However, the designer recognised that eccentricity has
nothing to do with how much Ortho-K can be done on any
given cornea. Eccentricity simply represents the easiest part of
the Ortho-K. If meridional eccentricity exists, then the amount of
that eccentricity, converted to diopters is a guaranteed amount
of Ortho-K to be done. Once meridional sphericalisation occurs,
the real work begins. All corneas can have Ortho-K produced
because they are visco-elastic in nature. We are simply changing
a curve. The limiting factor is arc length and original corneal
configuration regarding shape.
Calculation Systems
Unlike all other Ortho-K lenses which depend only on calculations
using the elevation calculation, the Gelflex Ortho-K lenses
are calculated using one of five different calculations. All the
calculation programs have value and can vary from one another
as much as four to five hundred microns. This is why we know that
all these reverse geometry lenses work. The Gelflex Ortho-K
lenses can be calculated from a cross section, arc length,
elevation, volume or surface area calculation program. Because
of the ability to use any of these calculations or a combination of
these for any cornea, it allows for total versatility of the Gelflex
Ortho-K system.

Australian contact lenses
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