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PhD SUMMARY

The cornea is the clear, dome-shaped ‘window’
located at the very front of the eye. It serves as a
protective membrane and helps to focus light rays on
the retina, the light-sensitive layer of the eye. In
keratoconus, the normal regular shape of the cornea
is progressively lost: the cornea thins, steepens and
takes on the shape of a cone.

Keratoconus typically develops in adolescence in both
eyes, albeit asymmetrically, and progresses at a
variable rate until the 3™ or 4" decade of life. The
main objective of this thesis was to gain more insight
in how the diagnostic and therapeutic advances of the
past two decades impact the care for patients with
keratoconus.

Modern day corneal imaging devices allow very
detailed analysis of the cornea. In our first paper, we
investigated the inherent variability of measurements
in eyes with varying degrees of keratoconus. The
variability in parameter values of repeated
measurements is clinically relevant in eyes with
keratoconus and needs to be taken into account
when assessing these eyes for therapeutic purposes.

In 2003, a novel technique was developed, named
corneal crosslinking, which allows to strengthen the
cornea in keratoconus. This technique stops the
progression of keratoconus but does not cure the
disease nor does it markedly improve vision. Early
diagnosis is therefore advised to optimise treatment
outcomes. In our second paper, we discussed the
current diagnostic and referral patterns of
keratoconus. Data of this study illustrates the
difficulty of early diagnosis of keratoconus at the
primary eye care level.

The clinical benefit of corneal crosslinking can be
improved by earlier diagnosis and referral. In our third
paper, we presented the results of a school-based
screening study. Screening based on visual acuity and
automated refraction allowed detection of both
keratoconus and inadequately corrected refractive
errors but further research is needed to assess
whether the benefits of this screening strategy
outweigh the additional costs of screening.
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Several types of specialty contact lenses are available
nowadays to improve vision in keratoconus. Scleral
lenses in particular, large-diameter rigid lenses that
rest on the sclera (white tissue surrounding the clear
cornea) have undergone major advances over the
past two decades.

In our fourth paper, we investigated the role of scleral
lenses in improving vision-related quality of life in
patients with keratoconus. Fitting of these lenses was
found to significantly improve both the visual
functioning and the socioemotional status.

The outcome of scleral lens fitting was also studied
(paper 5 and 6) in two subgroups that typically require
corneal transplant surgery: very advanced
keratoconus and post-hydrops keratoconus. Corneal
hydrops occurs when one of the posterior layers of
the cornea ruptures due to extensive stretching, and
the cornea takes up an excessive amount of fluid from
the inside of the eye. The associated swelling
disappears over the course of 3-4 months, leaving
behind a corneal scar. Scleral lens fitting in these two
subgroups of keratoconus eyes allowed for
satisfactory vision in the majority of patients and
considerably reduced the need for corneal transplant
surgery.

The role of hybrid lenses in the correction of
keratoconus was studied in the seventh paper. Hybrid
lenses consist of a central rigid lens (for vision),
surrounded by a soft skirt (for comfort). Theoretically,
they combine the best of both worlds, but in clinical
practice, the outcome of these lenses remains
suboptimal. The role of hybrid lenses remains rather
limited in the overall optical correction of patients
with keratoconus.

In  conclusion, keratoconus care has evolved
immensely over the past two decades. The advent of
corneal crosslinking and innovations in contact lens
care have both shifted the desired timing of
treatment to earlier in the disease and have reduced
the need for corneal graft surgery.
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