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ABSTRACT
We describe a case of a 22-year-old patient, with severe
keratoconus in both eyes. Penetrating keratoplasty in left eye
was performed in August 2011. The patient was awaiting
postoperative stabilization of this eye prior to surgery on the
right eye. Therefore, a Clearkone® hybrid contact lens was fitted
on the right eye to maintain corneal epithelial integrity, improve
quality of vision and therefore qualify of life during this interim
period. Visual acuity with the contact lens was +0.1 logMAR.
Comfort was excellent and the patient was able to wear the
Clearkone® lens up to 12 hours per day. Similar outcomes
regarding vision and comfort were obtained at follow-up visits
through 9 months. In conclusion, new hybrid contact lens designs
for keratoconus are an excellent option for vision rehabilitation
in severe cases of keratoconus which would otherwise be left
with low vision for several months while waiting for keratoplasty.
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INTRODUCTION
Keratoconus is a progressive, asymmetric dystrophy of the
cornea characterized by steepening and distortion of the
cornea, apical thinning and central scarring. It is generally
bilateral and progresses asymmetrically in both eyes of the
individual. It is usually treated with contact lenses before
other surgical procedures, such as penetrating keratoplasty
(PKP), which is normally reserved for cases of contact lens
intolerance or poor contact lens vision.1 The most frequently
used contact lenses to compensate irregular astigmatism that
is a hallmark of keratoconus are rigid gas permeable (RGP)
lenses with conventional spherical, aspheric optics as well
as scleral lenses or hybrid lenses with an RGP optic and
soft skirt.2-5
Contact lens intolerance is one of the main reasons for
recommending surgery in keratoconus patients. While they
are often the lens of choice, RGP contact lenses can often
cause significant discomfort leading to limited wear time.
Furthermore, adaptation with them is complicated as the
severity of keratoconus progresses.1 When contact lenses
cannot be successfully fitted, most keratoconus patients seek
PKP surgery or other procedures, such as corneal ring surgery
or corneal-collagen crosslinking to stabilize the keratoconus
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and maintain vision.6,7 New RGP scleral contact lens designs
can improve patient tolerance but they are still associated
with problems common to scleral lenses, such as warping
and seal-off, leading to discomfort and corneal dystrophy.
We present data on an alternative to traditional RGP contact
lenses or scleral lenses; namely a hybrid contact lens with a
RGP optic that optimized visual outcomes which is
combined with a soft (HEMA) skirt that improves comfort
and wearability for the patient being a good opportunity for
patients with advanced keratoconus.5,8
CASE REPORT
A 22-year-old patient was referred to the Optometric Clinic
in the University of Complutense (Madrid, Spain) for contact
lens fitting in the right eye in October 2011. The patient
had previously undergone PKP in the left eye (August 2011,
approximately 3 months earlier) and had been waiting for
full healing of this surgery before proceeding with fitting
of a contact lens in the right eye. Contact lens fitting in the
left eye was not considered at this time until removal of
sutures which was not yet scheduled.
The patient wore RGP contact lenses 5 years prior but
discontinued wearing them because of discomfort and
difficulty in maintaining the lenses (patient lost several
lenses over time). The patient reported no need to rub eyes
as is frequently indicated by other patients with
keratoconus.1 Also, he reported no presence of any history
of atopic and connective disease but he has a family history
of keratoconus.
The patient had an uncorrected visual acuity (UCVA)
of +1.3 logMAR (0.05 Snellen) visual acuity measured at
3 meters for right eye and +1.0 logMAR (0.10 Snellen)
visual acuity at 6 meters in the left eye. Visual acuity with
pinhole test improved to 0.2 logMAR (0,63) in both eyes.
The manifest refraction was –7.00 sphere, –14.00 cylinder
at an axis of 160º and +4.00 sphere, –6.00 cylinder at an
axis of 145º for right eye and left eyes respectively. Best
spectacle corrected visual acuity (BSCVA) was +0.8
logMAR (0.16) visual acuity for the right eye and +0.5
logMAR (0.32 Snellen) visual acuity for the left eye.
Corneal topography in right eye showed a severe
keratoconus, with a steep keratometry radius of 76.19
Diopter and with a large extension. The corneal astigmatism
is similar to the one we obtained in the manifest refraction
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(Fig. 1). In addition, the high order aberration RMS is quite
high, over 6 µm. Slit-lamp examination showed severe
corneal thinning (Fig. 2), central leucoma (Fig. 3) and Vogt
striae (Fig. 4). Based on the Amsler-Krumeich scale this
patient presents with keratoconus grade IV. On the other
hand, and according to KSS scale,9 the keratoconus is
grade V. In any case, both values represent the most severe
grade of keratoconus in each scale.
In order to improve patient vision, we chose a contact
lens that could be fit without bearing on the cone apex, in
order to preserve the corneal integrity. The chosen contact
lens was a hybrid contact lens design, specific for
keratoconus with an RGP center (paflufocon D) and a soft
HEMA skirt (hemiberfilcon A; Clearkone®, SynergEyes
Inc., Carlsbad, CA, USA).
The fitting of the Clearkone® is based on the concept of
sagittal depth setting in relation to the irregular cornea. The
fit of the Clearkone® depends upon the depth of the lens
clearing the elevation of the cone, first determining the
minimal vault needed to clear the cone and then, determining
the skirt curvature that fits onto the sclera. The aim is to
determine the appropriate vault that provides complete
apical clearance to clear the cone. The fit of the vault is

independent of the fit of the skirt curvature, and in this sense,
each should be fitted separately.
The first lens fitted was vault 550, Skirt Medium and
power –11.00 D. With this lens, the patient achieved a visual
acuity of +0.1 logMAR (0.8 Snellen). This lens had a touch
in the mid-peripheral cornea, at the junction of the optic and
skirt materials which the manufacturer calls the inner landing
zone (ILZ; Fig. 5). The patient reported discomfort with this
lens so we changed to a steeper skirt parameter while
maintaining the fitted vault at 550 µ and the power at –11.00 D.
The visual acuity remained the same as with the first lens but
since the steeper skirt allowed the lens to avoid the ILZ
bearing, comfort was increased. In Figure 6 we can see the
sufficient apical clearance to prevent the bearing in the apex.
After 9 months, the patient was able to wear the lens for 12
hours per day with no report of any discomfort. No evidence
of erosion either at the apex or in the corneal periphery was
present and there are no signs of dystrophy which might
lead to neovascularization. Prior to discharge, we suggested
the patient use of multipurpose solution with hyaluronate
(i.e. BioTrue, B&L, Rochester, USA) to reinforce comfort.
Also, for cleaning purposes we indicated an isopropyl
alcohol cleaner solution (i.e. Duolens, Lenticon, Spain).

Fig. 1: Corneal topography of OD
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Fig. 2: Slit-lamp photography showing corneal thinning in OD.
The pachymetry was of 264 µm

Fig. 5: Slit-lamp photograph showing fluorogram pattern of
ClearKone® lens with bearing in ILZ

Fig. 3: Slit-lamp photography showing central leucoma

Fig. 6: Slit-lamp photography showing a clearance between the
cornea and lens to avoid any touch in the cornea

DISCUSSION

Fig. 4: Slit-lamp photography showing leucoma and Vogt’s striae

The patient was examined in the hospital at 3, 6 and 9
months after fitting to assess the progression of the
keratoconus, and in the optometry clinic, to evaluate vision
and contact lens fitting. We found no significant changes
in the right eye.

198

It has been estimated that around 12% of keratoconus
patients eventually require PKP.10 Postoperative visual
rehabilitation after keratoplasty usually results in wearing
glasses for most patients, but to obtain the optimal vision,
they need to wear contact lenses.11 After selective suture
removal following keratoplasty, contact lens fitting should
be considered. Some studies suggest that the appropriate
time between keratoplasty and initial contact lens fitting
for these should be between 8 and 18 months.12,13 During
this time, the patients probably have limited vision with the
treated eye and therefore they need the excellent vision in
the other eye. In such cases, fitting the nonoperated eye
with a contact lens is the best option.
RGP lenses are the most commonly prescribed contact
lenses by optometrists for eyes with keratoconus.
Nevertheless, this is not the only possibility. There are other
possible designs, such as thicker contact lenses, scleral
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lenses and hybrid lenses. There are specialized soft contact
lens designs for keratoconus with greater central thickness,
being the aim to compensate higher order aberrations than
standard soft contact lenses. The main benefit of these is
the excellent comfort compared with RGP lenses.16 In this
case, we decided not to use this design because of the
patient’s high RMS, which would not be compensate for
with thicker soft contact lenses, and therefore would not
result in good visual acuity.
There are three general viewpoints when fitting gas
permeable contact lenses in eyes with keratoconus: (i) Fitting
with three-point touch, (ii) fitting with apical bearing but
with minimal peripheral stabilization and (iii) Fitting with
full apical clearance. Most of optometrists favor the first
technique. The goal in three-point touch is to achieve a mild
apical touch and then mid-peripheral touch on the slopes of
the cone to distribute lens bearing/pressure across a
relatively large area so as to reduce excessive pressure in
the apex. There are many studies about the efficacy and
effectiveness of these types of lenses, providing a good
vision but a poor comfort.1,14
We decided against fitting gas permeable lenses in this
patient for various reasons. For our patient described here,
it was critical to improve the visual acuity of the nonsurgical
eye because the best visual acuity with spectacles with in
the surgical eye (left eye) was very poor. The challenge in
this case was to fit a contact lens in an eye with a severe
keratoconus despite the poor corneal integrity. Some studies
describe an increase in inflammatory molecules in gas
permeable lens wearers with keratoconus, and these
increased levels are higher in cases with severe
keratoconus.15 With that in mind, our primary goal was to
avoid apical bearing, which could have provoked
complications, such as epithelial integrity. Secondly, but
also importantly, the patient previously wore and rejected
RGP lenses due to discomfort so a new lens type was needed.
Concerning soft contact lenses for keratoconus, there is
a special design with more central thickness, being the aim
to compensate higher order aberrations than standard soft
contact lenses. The main feature is the excellent comfort
compared with gas permeable lenses.16 In our case, we
decided not to use this design because the patient had a
high RMS, which would not compensate for thicker soft
contact lenses, and therefore he would not achieve good
visual acuity.
Scleral contact lenses are large-diameter gas permeable
lenses with diameters varying from 13 mm to more than
20 mm. Unlike standard RGP lenses, scleral contact lenses
completely cover the cornea and extend onto the sclera and
therefore can provide better initial comfort, centration and
stability compared to a corneal RGP lens and better vision

than would be achieved with thicker soft contact lenses.17
So, for this patient, a scleral lens with a diameter of 16.50
to 18.00 mm to optimize the fit would usually be the lens
design of choice fit. Nevertheless, we decided to fit a hybrid
lens because of its smaller less diameter than the scleral
lenses. This facilitated easier insertion and removal of the
lens while providing vision and comfort similar to a scleral
lens.
Hybrid contact lens provides excellent visual acuity
improvement in patients with moderate-to-severe corneal
ectasia, but despite the good clinical performance in terms
of visual rehabilitation, clinicians should be aware of the
potential complications with this fitting approach. These
include corneal indentation in the transition zone between
the rigid and the soft material, typically associated with a
loss of vaulting over time. Although the cause-effect
relationship has not been established, this could be partially
responsible for severe complications, such as severe keratitis
or edema.8,18 Clinicians must get specific training to fit the
lens and to be aware of some potential complications. In
this case, we were able to fit this patient with a new type of
lens with excellent results.
CONCLUSION
The new hybrid contact lens designs that combine a rigid
RGP center with a soft skirt are an excellent option for vision
rehabilitation in patients with severe keratoconus, which
would otherwise be forced to endure low vision for several
months prior to keratoplasty. In most of cases, with these
contact lenses, we can delay or perhaps prevent corneal
transplants in keratoconic eyes with contact lens intolerance.
In our case, we have succeeded to improve the quality of
vision until the keratoplasty and therefore, the quality of
life of the patient.
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