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RGP Soft Improvement (%)
VA 20/10 both eyes 20/10 both eyes Same for both modalities

Wear Time
Up to 12 hours 16 hrs plus At least +33%

5/7 Days 7/7 Days +29%
60 hrs/week At least 112 hrs/week At least +87%

Comfort 5/10 10/10 +100%
Itchiness on Lens Removal Severe Mild 80%
Light Sensitivity Moderate to severe None 100%
Monthly Costs $56 sols + $16 comfort drops $45 sols/no comfort drops 63% saving
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GB was then fitted with the following KeraSoft® lenses:

KeraSoft®3                 KeraSoft®3
R: 8.60/14.50/+1.25/-8.50 x 102  VA 20/10 -3    L: 8.60/14.50/+2.75/-3.00 x 101  VA 20/10 +3

Vision with the KeraSoft® lenses was equivalent to RGP lenses but comfort was much greater. GB now found he could wear lenses all waking hours which made the huge difference that he could now “see” his family in the evenings and at weekends. Previously, if he was required to work extra hours during the day, he sometimes 
had to leave lenses out the next day and work from home due to tolerance issues. Now, he could wear his lenses all day every day, whatever his working routine. GB was followed up over the next three months to monitor corneal changes due to changing from RGP lenses to soft lenses.
 
At 3 month follow up, K readings had flattened to:   R: 8.20/6.78  L: 8.97/8.11

Despite this flattening, the VA was still an acceptable 20/20 part binocularly. GB was then fitted with the newer version of KeraSoft®, the IC lens:

KeraSoft® IC                KeraSoft® IC
R: 8.60/14.50/STD/+2.00/-7.50x100 VA 20/10 pt   L: 8.60/14.50/STD/+3.00/-4.00 x 100 VA 20/10

Case Study 2

Case GB: Refitting successful RGP wearer into KeraSoft®3 lenses
GB was diagnosed in 1988 with bilateral keratoconus which was particularly aggressive. A year later, he was grafted (RE 1989 LE 1990) because at that time there were no contact lens options that could fit his increasingly irregular corneas.
Since initial diagnosis and treatment, he had worn RGP lenses successfully, attaining 20/10 acuity R&L. 
However, his wearing time was limited and although he had spectacles, he could not tolerate the full prescription due to non-tolerance of the astigmatic correction and was often visually more comfortable without spectacles at all. He often suffered with bad headaches if he attempted to wear them.
As GB worked long hours, this lack of tolerance meant that he rarely saw well when with his family after work. He also drove in car rallies and was not allowed to compete with RGP lenses. Both these issues needed to be resolved with a more comfortable contact lens option that gave longer wearing time.

Initial Clinical Measurements
Spectacle Rx: R: +1.00/-7.50 x 105 VA 20/30   L: +3.00/-4.00 x 100 VA 20/30
Keratometry: R: 7.77 x 94/6.54 x 4 (cyl 8.18D)   L: 8.32 x 101/7.83 x 11 (cyl 2.50D)

Current RGP lenses
R: Jack Allen - 7.40/7.90:7.00/8.00/8.50:9.00/12.25:9.40/+0.75/-5.50 VA 20/10    L: Rose K - 8.00/10.40/-1.00 STD edge lift VA 20/10

Discussion
Although changes in corneal shape will take place in the majority of cases, after swapping from RGP lenses, the changes do not necessarily mean the patient will not cope with them. It was 
interesting that this patient did undergo significant “de-moulding”, even though his RGPs were considered a good fit, with just apical clearance.
GB compares RGP wear to soft lens wear in the table opposite.

GB had considered himself a successful RGP lens wearer and initially had only investigated soft lens possibilities due to the restrictions imposed by car rallying. He had no idea soft lenses 
would impact on his lifestyle so positively and had thought his photophobia was a side effect of his condition. For him, soft lenses have given him back a “normal” life.

Case Study 1

Case MC: Refitting RGP wearer with reduced vision into KeraSoft®IC lenses
MC had worn RGPs for 20 years and had never achieved satisfactory vision. However, he managed to attain 20/40 binocularly during this period even though the visual acuity 
for the right eye was only 20/120. At his latest hospital appointment, he was informed that he had dropped below the driving standard and, as it appeared impossible to 
improve his vision any further with contact lenses, he was advised that he should have bilateral grafts with phakic implants. Due to a shortage of grafting material and allowing 
for settling down periods post graft, it was suggested that the entire procedure would take 5 years for both eyes. He therefore decided to explore other contact lens options 
before agreeing to this, as his corneas had only mild scarring and were otherwise healthy.
The right cornea demonstrated advanced keratoconus and the left moderate keratoconus. Both eyes showed mild central haze but no definite scarring. The fit of both RGP 
lenses was quite flat and in order to prevent the lenses from “popping out”, he tended to move his head rather than his eyes.

MC RE RGP                    MC LE RGP

He was fitted with KeraSoft® IC SiH lenses:
R: 8.20/14.50/STD/-14.50/-4.00 x 45 VA 20/40+     L: 8.20/14.50/STD/-14.00 DS VA 20/25 

He was warned of possible refractive changes as the corneas “de-moulded” from the compression caused by the RGP lenses, but although he noticed changes, especially 
in the first 2 weeks, the visual acuity was better at all times than with his previous RGP lenses. He reported much reduced photophobia within two days of wearing the 
KeraSoft® IC lenses and his wearing time had improved from around 9 – 10 hours of uncomfortable wear to effectively all waking hours comfortable wear.

3 month follow up:
Slit lamp: Corneas were clearer and the topography and keratometry showed a much improved corneal surface quality. Visual acuity in the lenses had improved in both eyes 
to R: 20/30 and L: 20/20 with a -2.00 over refraction. Interestingly, he was not particularly sensitive to this 2.00DS difference in acuity, feeling that he had not felt his vision 
had deteriorated.
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Current Rose K RGP lenses:
R: 6.10/8.70/-10.75 VA 20/120
L: 7.10/8.70/-11.50 VA 20/60

Sim Ks: 
R: 5.70 x 31/4.92 x 121
L:  6.38 x 100/5.46 x 262

Corneal keratometry at initial visit              Topography at initial fit                 Topography at initial fit
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Corneal keratometry at 3 month visit             Topography after 3 months                Topography after 3 months

Discussion
Although MC had reported some fluctuation of vision over the 3 month period, at no time was his vision as poor as it had been in the RGP lenses.  Topography shows how 
the corneal shape “sprang back” after being refitted with KeraSoft® IC lenses. The “before and after” RE placido rings in particular show a marked improvement in
regularity.  
He reported much increased comfort and reduced photophobia and is delighted that his vision is the best it has been for 20 years. He is no longer being considered for 
grafting.

MC reported:
“My confidence has grown hugely. I knew I wasn’t seeing that well previously and it’s amazing how you con yourself into thinking things are ok when they are clearly not. 
Your vision levels drop off very slowly and it’s amazing how you get used to this and consider it normal – the huge jump into good vision is incredible! And finally, this is the 
first summer I’ve been able to play on the beach with my young daughter without the fear of sand getting in my eyes and causing me the pain and soreness it would have 
done previously – priceless!”

Case Study 3

Case RB:  KeraSoft® IC SMC (Sector Management Control)
RB had just qualified as a commercial jet pilot in 2006 when he was diagnosed with Keratoconus. This immediately disqualified him from flying unless he could find a reliable contact lens option. He tried various keratoconic contact lens design options and found a reasonable result with RGP lenses. Although he just about attained 
the required visual standard for flying, he took the decision not to fly because the RGPs easily displaced off the cornea and did not centre well, especially on the left eye, thereby reducing his consistent vision.
RB had Collagen Cross Linking (CXL) treatment on both eyes in September 2007. Following the treatment, his ophthalmologist did not want him to suffer any possible moulding effects from RGP lenses.
He was now also working within other areas of the aviation industry, commuting between Canada (winter) and Kuwait and needed lenses that could withstand the resultant extremes in temperature.
RB was also desperate to get his flying licence back, so that he could continue with his chosen career.

Initial Clinical measurements:
Spectacle Rx: R: 3/60 -4.50/-3.00 x 80 VA 6/9   L: 6/60 -2.50/-3.00 x 80 VA 6/36 
RGP lenses:  R: 7.20/8.70/-6.25 VA 6/7.5    L: 6.80/8.70/-6.50 VA 6/9+2
Keratometry: R: 7.35 X 20/7.14 X 110      L: 6.85 X 134/6.42 x 44

Topography (Absolute measurement):
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RB was fitted with KeraSoft® IC SiH contact lenses

In this case, fitting normal KeraSoft®3 design attained the same acuity as the RGP 
lenses in the left eye, where the lenses tended to decentre off temporally. There 
was also ghosting present from residual Higher Order Aberrations (HOAs) which 
RB found to be unacceptable for flying.

He was therefore refitted in KeraSoft® IC SMC design, which allows individual 
customisation of two separate peripheral curves at any location in the peripheral 
zone to enable alignment to the steepest and flattest areas of the irregular cornea.

KeraSoft® IC Contact Lens Technical Details
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A2 A1

A3 A4

Periphery Options             Sector Angles
  for each Sector

STEEP 1  or FLAT 1
STEEP 2* or FLAT 2    Sector 1 start A1 end A2  
STEEP 3* or FLAT 3    Sector 2 start A3 end A4
STEEP 4* or FLAT 4

*Reverse Geometry

In RB’s case, a standard periphery was chosen for the superior portion of the lens and a Steep 3 for the inferior. A 15.00 
diameter lens was chosen to increase stability. The result was a comfortable, stable lens in both eyes, with which RB was able 
to achieve 6/4- with both eyes. The final KeraSoft® IC lenses and acuity achieved are shown below.

R: 8.60/15.00/STD /Steep 3 /-5.00/-1.25 x 45 VA 20/15 -3
A1=55 A2=150 A3=240 A4-315 

L: 8.60/15.00/STD /Steep 3 /-5.00/-3.75 x 147 VA 20/15 -2
A1=40 A2=135 A3=225 A4=340

Discussion
All conventional lenses had failed to provide acceptable acuity or reduce the considerable ghosting caused by coma 
aberration. Using the KeraSoft® IC SMC design gave better centration and reduced coma aberration by approximately 50%. 
Although there was some slight residual ghosting from the left eye, this was easily suppressed binocularly.
RB attained 15 hours plus wearing time and found the lenses equally comfortable in the depth of a Canadian winter as well as 
the height of a Kuwaiti summer (50˚C). The stability of the lenses and the acuity achieved has now enabled him to go back to 
being a commercial pilot – he is delighted with this result.
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Topography with lenses in-situ:

Introduction

Patients with keratoconus suffer reduced visual acuity due to the effects of protrusion, thinning and scarring which in themselves induce Higher 
Order Aberrations (HOAs) resulting in ghosting, multiple images and general blurring. Historically, improved visual acuity has been achieved using 
various forms of rigid lens correction. (Kapur et al 2003, zczotka et al, Weed et al 2007, Zadnik et al 1998), However, there has been much recent 
interest in fitting customised soft lenses for this patient group, particularly with regard to correcting HOAs (De Brabander 2003 and Guiro et al 
2001). With modern lathe technology, it is now possible to manufacture customised soft lenses that can give equivalent or even superior acuity 
to rigid lenses for keratoconic or irregular corneas. However, improved acuity is closely reliant on the fit of the lens, as movement (translation) 
and decentration can themselves induce aberrations. (Lopez-Gil 1998, 2002) These case studies show that good actuiy for Irregular Cornea is 
possible in soft lenses with careful design and fitting.

This poster describes three patients who were refitted from RGP lenses into customised soft lenses for IC and in each case attained equal or 
superior acuity compared to their usual RGP correction.

Conclusion

Customised soft lenses for Irregular Cornea can offer 
the patient increased quality of life as compared to rigid 
lens types.

Using customised soft lens designs, equivalent or 
better acuity can be achieved compared to RGP 
lenses, depending on the original lens fit.  Once a good 
fitting platform is achieved, this can then form the basis 
of future application of HOA correction.  It has been 
demonstrated that even patients who achieve good 
acuity and wearing times from RGP lenses can still 
benefit from transferring to soft lens fittings.
 
For future studies of applying HOA correction to 
customised soft lenses, it should be considered that 
there is a certain amount of neural adaptation (Sabesan 
and Yoon 2009) to blurred images in patients with 
Irregular Cornea. Patient MC was reasonably unaware 
of a significant prescription change in the left eye and 
RB was able to tolerate significant residual levels of 
coma.

In severe cases of IC, even if acuity does not 
completely match that achieved with rigid lenses, the 
improved quality of life obtained from all day wear as 
opposed to limited daily wear may well far outweigh 
best attainable acuity.
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