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ABSTRACT
The series of studies comprising this thesis was developed to answer a number
of key inter-related questions in regard to eye banking and corneal
transplantation in New Zealand.
The source and management of donor tissue procured by the New Zealand
National Eye Bank (NZNEB) was analysed. Significant trends were identified with
respect to donor demographics, donor procurement source, improved donor
tissue processing and storage, decreased biological contamination, and
increased utilization of corneal tissue.
Current trends and ethnicity differences in indications for penetrating keratoplasty
(PKP) were investigated. Keratoconus was identified as the most common
indication for PKP in New Zealand, accounting for a significantly higher
proportion of PKPs than other published reports. Keratoconus was the most
common indication for PKP throughout all ethnicity groups and was patrticularly
common in the Maori and Polynesian populations. Significant trends were
identified including an increase in the number of PKPs for regraft and Fuchs’
endothelial dystrophy and a decrease for aphakic or pseudophakic builous
keratopathy and viral keratitis.
Survival and visual outcome following PKP in New Zealand was investigated
using univariate and multivariate analysis. Several independent risk factors were
identified that influenced outcome of PKP. Active inflammation at PKP, pre-
existing vascularisation, pre-operative glaucoma, small or large graft size, intra-

operative complications, episodes of reversible rejection and a pre-operative
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diagnosis of regraft, trauma or infection resulted in a significantly decreased
survival rate. Advancing recipient age, active inflammation at the time of PKP,
pre-existing vascularisation, pre-operative glaucoma, episodes of reversible
rejection, bullous keratopathy, trauma and non-infective keratitis were associated
with poor visual outcome.

Patient characteristics, indications, surgical details, and outcome of paediatric
keratoplasty were analysed. Acquired non-traumatic indications accounted for
the majority of paediatric keratoplasties in New Zealand. This study highlighted
keratoconus as a particularly common indication for paediatric keratoplasty when
compared to other countries. Survival and visual outcome was better for acquired
compared to congenital indications.

The effects of corneal parameters on the measurement of endothelial cell density
(ECD) in the normal eye were analysed. Corneal thickness appears to be
negatively correlated to ECD in the normal cornea for all age groups. Corneal
diameter is correlated to ECD measurement in children but not in adults. Corneal
curvature was not significantly correlated to ECD measurement, but this needs
further investigation.

Confocal microscopy and slit scanning topography were used to analyze
endothelial morphology and function in the short and long term following PKP.
The results of this study are in concordance with other published reports that
have identified an accelerated loss of endothelial cells and more rapid
development of abnormal endothelial cells in transplanted corneas compared to

normal corneas.
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