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Figure 5 Confocal images of HEC staining of grafts after shippingiam @ (&) and B (B). Note the relaxing incisions to enable at mountin@®

of grafts (A,B; white arrows). Calcein viable cells (green and X) and Hoechst intermediate cells (blue and star) can be seen in whole m@nt
Denuded areas (arrow) and ethidium homodimer non-viable cells (red and chevron) can be seen at higher magni cation (C). Weka segrgent
processing of a graft shipped in condition A (D—F) and condition B (G-I). Confocal images of HEC-stained DMEK grafts were processecusi
16-bit images (D,G), then training was performed using Weka segmentation to de ne the areas of live (yellow), intermediate (red) and dghuc
(green; E,H). The nal segmentation image result was then reproduced in three colours that were quanti ed with Fiji histogram tool (FI). %cal
A and B: inm;C: 20um.DMEK, Descemet membrane endothelial keratoplasty; HEC, Hoechst/ethidium homodimer/calcein AM.

marking method may be purely based on personal preference of the comparison of shipping/graft delivery device, our study

the surgeon. compared two different types of storage medium used in
The aim of this study was to compare two different preloaded  the different protocols. European eye banks store corneas in
DMEK protocols in their entirety. Therefore, in addition to organ culture medium at 31°C after retrieval from cadavers

and before transplantation. The tissues are then transferred
into dextran-based medium for shipping to reduce the oedema
and related corneal thickness.'® In contrast, in the USA, the
tissues are preserved throughout the storage period in hypo-
thermic medium containing dextran and maintained at 4°C."”
The advantage of the organ culture-stored corneas is that they

Table 2 Rercentage area of Descemet membrane endothelial
keratoplasty tissue covered by viable and intermediate cells and
denuded areas

Denuded areas

Conditi Viable (% Int diate (%) (% . . .

ondrtion iable (%) ntermediate (%) _{%) have a longer shelf-life, approximately 30 days compared with
- L= 24.4 R 14 days for hypothermic stored tissue, which gives increased
B 37.8 30.9 313
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flexibility for their usage. Our previous study has shown that
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excising a DMEK graft that has been stored in dextran-based
medium is easier (100% success) compared with excision
from organ culture media without dextran (76% success).'®
Standardised preparation methods may further reduce graft
wastage. In our earlier studies we have shown that preloading
a DMEK graft in an IOL cartridge does not lead to significant
cell loss (<10%) when preserved in dextran-based medium at
RT for 4 days. Preserving a preloaded DMEK graft in tissue
culture medium, however, leads to higher cell loss (approx-
imately 35%).° 7 This present study shows that prestripped,
preloaded DMEK tissues shipped in organ culture medium
plus dextran are comparative, and superior in some aspects, in
suitability for transplant when compared with Optisol-stored
grafts. The longer shelf-life and shipping temperature (RT)
required for organ culture-stored grafts mean that this method
may be more suitable for shipping to remote locations,
expanding access to tissue worldwide.

Preloaded donor tissue will minimise surgical time and risks
associated with preparation of DMEK, eliminating possible
complications in the operating room. This will also reduce
wastage of human corneal tissues, potentially providing a
more standardised tissue. The prepared loading of the donor
tissue into the single use delivery device can be advantageous.
The increased costs related to precutting and preloading
the tissue are balanced by the reduction in surgical time
and instrumentation required to prepare the tissue. Regard-
less of the conditions and preparation or delivery methods,
preloaded DMEK appears to be the future of lamellar surgery
and may help less experienced surgeons to easily uptake this
challenging surgery.
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