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Specular Microscopic Study on Sequential Changes of Corneal
Endothelium after Experimental Corneal Transplantation
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Abstract

In order to evaluate the influence of transplantation on the corneal endothelium, experimental
penetrating keratoplasties were performed on 31 rabbits. The rabbits were divided into three groups.
In the first group, 15 rabbits underwent autologous rotational keratoplasty to study endothelial
changes due to the operative damage. In the second group, 8 rabbits were used as donors and recipient
pairs for homografts to examine whether or not graft rejection occurred. In the third group, 8 rabbits
reviwed predonine for control of graft rejection in dosages of 1mg/kg/day for three months after
homologous keratoplasty. Using the contact type specular microscope the corneal endothelia in
different portions of the grafts (central part, wound margin and the intermediate part between the
center and wound margin) and wound margins of the recipients were photographed every three weeks
after the operation for over one year. With the use of a computerized digitizer, the endothelial cells
were analyzed to determine the mean cell size. Various areas of the corneal endothelium in the grafts
and recipient cornea showed various degrees of damage. In the control, the mean cell area was 298,
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0£37.3xm?. In the first group, the mean cell area was 523 +108.8,m’ in the center, 5421+116.3xm? in
the middle part, 611+181.0¢m?* in the wound margin of the graft, and 298£37.3ym* in the recipient
cornea three weeks after the surgery. In all cases the most severe endothelial damage occurred near
the wound margin of the graft, and the least damage in the recipient cornea near the wound. Corneal
repair processes began rapidly in the endothelium postoperatively but continued for a long period,
more than one year even in the first group. In the second group graft rejection was observed clinically
in 4 out of 8 cases. A remarkable increase in the mean cell size occurred during the rejection process,
but in the third group the corneal repair process became shorter than that in the second group. This
indicated that endothelial healing process was prolonged due to graft rejection. It was concluded that
keratoplasty has remarkable influence on the morphology of the corneal endothelium of the graft and
recipient by mechanical damage as well as by graft rejection if that event occurred. (Acta Soc

Ophthalmol Jpn 92 : 1299—1308, 1988)
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