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Abstract
Corneal injury either by trauma, surgery or infection often results 
in severe scarring and generalised or localised leukoma or white 
vascularized corneal opacities involving the entire cornea. The affected 
eye often squints due to loss of sensory input and the scarred cornea is 
extremely irregular making it difficult to fit cosmetic soft contact lenses. 
Using a rigid gas-permeable mini-scleral contact lens in combination 
with a hand-painted bespoke soft contact lens can improve cosmetic 
outcome and appearance significantly.
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Case report
Elizma (pseudonym), an 11 year old young Caucasian lady consulted me for 

a cosmetic lens contact lens fitting. She had a penetrating wound in the right 

eye which resulted in numerous surgeries to try and repair the eye. 

The surgeries included two penetrating keratoplasties as well as several retinal 

detachment surgeries. The cornea was decompensated and she had fibrosis of 

the posterior segment which resulted in light perception only. The left eye was 

normal with 6/6 vision. Elizma was not psychologically ready for an enucleation 

(evisceration) and coral hydroxyapatite implant and therefore the visit for a 

cosmetic lens fitting. She had previously tried a scleral haptic shell without 

success. From figures 1 and 2 it is obvious that her cornea was extremely flat 

causing ptosis of the superior lid. Elizma also had a slight exotropia and the 

appearance is aggravated when the black pupil of a stock soft cosmetic 

decentres temporally. 
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Contact lens fitting
HVID was 12.5mm. It was not possible to measure the corneal curvature but an 

8.90 mm base curve soft lens fitted the cornea well although a small air bubble 

remained centrally (Figure 2). However, this lens did not centre well making it 

impossible to get the black pupil in the correct place due in part to the exotro-

pia and distorted corneal surface. A mini-scleral trial lens - 15.6 mm diameter, 

4.8982 Sag - was fitted which centres perfectly and had the added benefit of 

giving volume to the anterior segment lifting the lid and decreasing the ptosis. 

Current technology in SA does not allow hand painting of the Boston XO² 

material necessitating the use of a bespoke hand-painted soft lens under the 

mini-scleral lens. Care was taken to ensure that the apical clearance of the 

mini-scleral lens was at least 400 microns to facilitate the fitting of a soft lens 

under the lens. A soft lens was made with a grid pattern to fit under the 

mini-scleral lens in order to work out the artificial black pupil size and 

placement. The results of the process are shown in figures 1 to 9. The diameter 

of mini-scleral lens was increased to 18.0 mm and the soft lens was ordered 

so that the anterior profile matched the back surface of the mini-scleral lens 

(used +5.00 with CT 0.435 mm) to try and improve the pupil position (Table 1). 

Care was taken to match the iris colour of the left eye. A black opaque pupil 

with diameter of 4 mm was chosen as this is closest to her left eye pupil size 

in indoor light conditions (Table 1). 

The patient was instructed on different lens insertion and removal techniques 

and felt most comfortable using a DMV plunger to insert the mini-scleral lens 

after the cosmetic soft lens was fitted on the eye using a conventional soft lens 

insertion technique. The DMV plunger was also used to remove the mini-scleral 

lens. The lens bowl was filled with unpreserved saline (Alcon Polyrinse®) before 

insertion. Hydrogen peroxide was recommended as a disinfection system 

(AO Sept®) after cleaning and rinsing the lenses with a surfactant (Crystal Clean-

er®– alcohol based surfactant) and saline respectively. Alcohol based surfactant 

cleaners are very effective in removing surface lipid and protein deposits with 

manual rubbing. In combination with hydrogen peroxide sterilization this 

cleaning regime is very effective for all types of contact lenses. A two-step 3% 

hydrogen peroxide solution is 99.9 cysticidal providing contact times of at least 

four hours are employed 1. Hydrogen peroxide also provides excellent antimi-

crobial and antifungal efficacy. It works by penetrating the lens material and 

cleans by expanding the lens matrix (soft lenses) and oxidizing microbes. 

Because of its hypotonic nature and pH of 4.00, H
2
O

2
 is also able to break 

protein and lipid bonds, remove trapped debris and penetrate bacterial

 biofilms 2. H
2
O

2
 is highly effective against all microorganisms when used in 

a 3% concentration but is non-selective in its activity. 

Figure 1: Soft trial lens in place with centre dot, note displacement of the 
lens centre

Figure 2: Trial soft lens on the cornea, note centre dot and air bubble 
 showing how oblate the surface is

Semi 
scleral lens

Radius Diameter Soft lens Radius Diameter

SAG 

5.0150

@18.0

8.23 8.60 8.90 14.00

CT 0.30 8.43 12.00 CT 0.435 4mm 

Black pupil

11.5mm Iris

8.70 13.80

12.85 15.40

13.75 16.50

15.00 18.00

Plano Boston 

XO2

Edge

0.25

+5.00 38% H2O

Contafl ex

Table 1: Final lens (mini-scleral as well as bespoke soft lens) parameters used 
 in this case
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Discussion
Oxygen delivery to the cornea is impacted by the scleral lens and the 

tear lens thickness, especially if the scleral lens was thicker than 350 

microns and the tear layer thickness exceeds 200 microns 3. In order to 

minimize hypoxia induced swelling with scleral lenses, lenses with high 

Dk values (>150), maximal centre thickness of <250 microns or less, and 

tear lens thickness not exceeding 200 microns should be used 3. This 

theoretical model has been validated clinically, large scleral lens wear 

results in 2-3% corneal oedema at the end of the wearing period if the 

lens and tear layer is thicker than 300 and 200 microns respectively 4. 

Compan et al, 2014 also suggested that scleral lens materials should 

have at least a Dk of 125 with a thickness of 200 microns and a tear film 

thickness of 150 microns or less to meet oxygen tension of 55 mmHg – 

which is considered the minimum critical barrier to avoid clinically 

significant hypoxia 5. Thinner tear lens thickness or lower corneal clear-

ance seems to have a positive effect on the Dk/t of the system ensuring 

long term corneal health. However, this eye is blind, the cornea decom-

pensated and scarred so it needs very little oxygen. The patient has to 

be monitored carefully to ensure that the low Dk of the system does 

not lead to more discomfort. As long as significant ocular inflammation 

does not occur it will be safe for this patient to use the combination of 

the mini-scleral lens over the bespoke hand-painted soft lens. 

Care should be taken to ensure that the corneal clearance is maintained 

during lens wear. It is a known that apical clearance decreases naturally 

due to “sinking” of the lens during wear and this should be kept in mind 

when fitting the lenses 4. This “sinking” is due largely to Archimedes’ 

principle as mini-scleral lenses are negatively buoyant - they sink when 

placed in water. In other words the lenses will sink to the surface of the 

eye when placed on the cornea 6. Furthermore suction is created due to 

the loss of fluid between the lens and the eye which is not replaced by 

the natural tear film as tear exchange is minimal. This Suction holds the 

lens on the eye and leads to delayed settling as the cornea moves closer 

to the lens over a period of time 6. The suction force is greater for larger 

diameter lenses - ± 18% increase when diameter is increased from 

14.6 mm to 16.00 mm 6. Finally the viscoelastic nature of the conjunctiva 

also contributes to the “sinking” of the lens into the tissue depending on 

the landing zone width of the particular lens used 6. 

Conclusion
Cosmetically the results were quite acceptable but there is always room 
for improvement, Elizma has now used this lens combination for more 
than 12 months without any side effects or complications. 
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Figure 3: Grid markings on soft trial 
lens used to establish correct pupil 
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soft lens under initial trial 
(15.6mm) mini-scleral lens

Figure 4:�������������������������
black Iris lens under the 18 mm 
mini-scleral lens

Figure 5: Nasal edge of the 18mm 
mini-scleral lens showing a good 
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Figure 6: Superior edge of the 18mm 
mini-scleral lens

Figure 7: Temporal edge of the 18mm 
mini-scleral lens

Figure 8: Inferior edge of the 18mm 
mini-scleral lens

Figure 9: Final result, note slight exotropic appearance and reduced lid ptosis 
due to the increased volume of the mini-scleral lens
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