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The corneal endothelium is carefully examined prior to
transplantation to ensure an intact endothelial mosaic with
an adequate density of viable cells. This allows corneas from
older donors to be used with confidence and damaged corneas
from younger donors that might otherwise have been used
can be identified and discarded. As might be expected, the
discard rate owing to endothelial defects increases with donor
age, rising from approximately 10% in donors under 20 years
to almost 30% in donors over 80 years (Fig 1). Overall,
approximately 30% of corneas stored in organ culture are
eventually discarded for a variety of reasons including
inadequate endothelium, cause of donor’s death, microbial
contamination, and lack of HIV or hepatitis B tests (Fig 2).

In 1986 a total of 59 organ cultured corneas were supplied
through the Bristol eye bank to 11 hospitals. Since then there
has been a substantial rise both in the numbers of corneas
stored and distributed and in the number of participating
hospitals. Within three years over 1500 corneas a year were
being supplied through the Bristol eye bank to over 100
hospitals throughout the UK and Eire (Fig 3). The average
donor age between 1 January 1989 and 30 June 1990 was 53
years (SD 22-9, n=1802) and that of tissue typed donors was
37 years (SD 16-6, n=469) (Fig 4). During this period 26% of
eye donors were tissue typed, and 80% of those tissue typed
corneas were grafted into tissue matched recipients. Overall,
the Bristol eye bank has supplied almost 4000 corneas for
transplants in its first four years of operation.

One of the main factors in the success of this service has
been the co-operation between the UKTS and the eye banks
at Moorfields and East Grinstead, which use 4°C storage
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techniques, since excess tissue collected in the areas served
by those banks can be channelled through Bristol for
redistribution to other hospitals in the UK. This can be done
without undue haste owing to the greater amount of time that
the tissue can be stored in a viable state in organ culture.
There has also been a tremendous willingness of surgeons in
other hospitals to retrieve eyes not required for their own
immediate needs.

Corneal transplant service eye bank network

In 1988 the David Lucas Eye Bank was opened in Man-
chester. This facility also stores corneas by organ culture and
is fully integrated within the Corneal Transplant Service.
The pattern in the UK has thus shifted from corneas being
procured and used locally to the majority of corneal tissue
being supplied through a loose network of four eye banks
situated at Bristol, East Grinstead, Manchester, and Moor-
fields. In 1989 alone, over 2000 corneas were supplied for
grafts through these four eye banks. This system has the
advantage that just a few eye banks serve a wide geographical
area in an efficient and cost effective manner. Surgeons
throughout the UK are offered the widest possible choice of
corneal tissue for their patients, and special needs such as for
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Supply of corneal tissue in the United Kingdom

tissue matched corneas or for corneas from young or infant
donors are far more likely to be satisfied. It would seem
pointless to promote numerous small eye banks each serving
a small population, since this would greatly increase the unit
costs of storing corneas, reduce the choice of tissue for the
local surgeons, and greatly complicate the logistics of sharing
corneas. At present cost of storing a cornea at Bristol is
approximately £70. This figure is based on the annual cost of
staff, consumables, and services divided by the number of
corneas supplied for grafts. Such a low figure is achieved
solely because of the large number of corneas supplied —
namely, about 2000 a year.

It would not be appropriate for every eye bank to use organ
culture as the storage method of choice. Indeed this could be
detrimental in that it would reduce flexibility of the eye bank
network in the UK. It is quite clear that many eye banks
require only short-term 4°C storage to function, as demon-
strated by the Moorfields eye bank and the highly successful
eye banks in the USA. To achieve the wide national
distribution of corneas in an efficient and calm manner,
however, the extended storage period offered by organ
culture is of immense value.

The organ culture technique was developed in Min-
neapolis in the early 1970s*° but is little used in the USA.
Organ culture has, however, been used for a number of years
in the eye banks in Arhus, Amsterdam, Vienna, and Ham-
burg, allowing these few eye banks to serve the needs of wide
geographical areas. This applies especially to the eye banks at
Arhus and at Amsterdam, the latter being closely associated
with Eurotransplant, which provides similar organ matching
and distribution services to the UKTS for the Benelux
countries, West Germany, and Austria. To promote eye
banking within Europe, the European Association of Eye
Banks was inaugurated in 1989 at a meeting arranged by
Professor Neils Ehlers in Arhus. The exchange of tissue
typed corneas within Europe via national distribution ser-
vices such as the UKTS and Eurotransplant has already been
instituted.

Corneal transplant follow-up study

The data collection potential of the UKTS has been utilised
for the analysis of corneal transplant follow-up data. The
Corneal Transplant Study was set up to collect data on a UK
national basis to investigate the influences of tissue matching,
as well as clinical, surgical, and constitutional factors on graft
survival.” The data will be analysed by multifactorial
methods developed for the analysis of renal transplant data®
that take into account interrelationships between the various
factors. The statistical methods allow the simultaneous
estimation of effects on graft survival, distinguish between
acute and chronic influences, and make provision for un-
recorded aspects of centre individuality. This study will
provide an assessment of the efficacy of organ culture for
corneal storage compared with 4°C storage methods.
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Future prospects

The McCarey-Kaufman medium for the storage of corneo-
scleral discs at 4°C was devised in 1974.° Recently there has
been renewed interest in this area, and a number of new
solutions have been proposed,'" though none has yet been
able to provide the 30 days of storage permissible with organ
culture. The advantages of storage at 4°C are purportedly
simplicity and low cost, though when applied on a large scale
with adequate facilities and expertise organ culture is also
straightforward and inexpensive.

Cryopreservation at —196°C has the potential for provid-
ing virtually indefinite storage," though a reliable technique
for the cryopreservation of corneas has yet to be developed.? "
Should such a technique become available, eye banks would
have at their disposal a complete range of short, medium, and
long term techniques for storing viable corneas. Cryo-
preservation would perhaps be most useful for storing excess
corneas and corneas from tissue typed donors that have no
matched recipients. Moreover, cryopreservation offers the
prospect of a bank of tissue for use in major disasters
anywhere in the world.
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