








Downloaded from bjo.bmj.com on February 13, 2012 - Published by group.bmj.com

526

Fig. 5 Endothelium of the
donor cornea obtained from a
14-month-old donor. Cell
density 3187 cells/mn.2.
Polymegethism quotient 0-182.

Fig. 7 Endothelium of the
donor cornea obtained from a
10-month-old donor. Cell
density 3200 cells/mm?.
Polymegethism quotient 0-316.

corneas were grafted showed total absence of
recipient endothelium. The preoperative clinical
diagnosis in both cases was aphakic bullous kera-
topathy.

When we applied PQ to study the degree of
variation in cell size to these 42 corneas, the value
ranged from 0-179 to 0-673 with a mean of 0-389
(Table 1). We found no apparent correlation
between the PQ and either donor or recipient age,
indicating that pleomorphism is not influenced by
age.
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Fig. 6 Postoperative appearance
of the graft endothelium 9
months after surgery at which
donor cornea from Fig. 5 was
used. Cell density 3710 cells|mn?.
Polymegethism quotient 0-312.
Recipient age 80 years.

Fig. 8 Postoperative appearance
of the graft endothelium 3
months after surgery. Cell
density 3857 cells/mm?,
Polymegethism quotient 0-404.
Recipient age 71 years.

The results in Table 2 reflect the great alteration
that occurs in corneal endothelium in the transition
from donor to postoperative graft. The PQ values
differed significantly between the donor endothelium
and the graft endothelium.

Discussion
All corneas in the present study remained clear in

spite of the wide variation in cell density. This
clearly shows a lack of correlation between cell
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Table 2  Alteration in corneal endothelium

Donor endothelium Graft endothelium

Donor
age Cell density PQ Cell density PQ
(per mm?) (per mm?)

57 2527 0-411 1906 0-576
52 2128 0-288 1818 0-365
48 3059 0-554 800 0-388
17 2361 0-390 1995 0-396
15 2860 0-445 2860 0-480
13 3228 0-346 2800 0-355
14 months 3187 0-182 3710 0-354
10 months 3200 0316 3857 0-404

density and corneal thickness and is in agreement
with earlier reports.24

Two cases in the present series showed an increase
in cell density in the graft endothelium from that of
the donor endothelium. This increase was evident
in all postoperative specular microscopic examina-
tions and is seen only in these 2 corneas. In both
instances, the preoperative clinical diagnosis in the
recipient was aphakic bullous keratopathy. The
corneas were obtained from infant donors. This
increase in cell density can only be explained by
either a replication in the graft endothelium or the
spread of cells from the recipient on to the graft.
The total absence of corneal endothelium in the
excised corneal buttons makes it very unlikely that
the recipient endothelium has contributed to the
increase in cell density. The morphological appear-
ance of the graft endothelium is unlike that seen in
patients with aphakic bullous keratopathy or in the
normal corneas of the same age group. Although
observations on a small sample of cases cannot
be conclusive, the demonstration of an increase
in cell density with time, in the endothelium of
only these 2 corneas, strongly suggests the possi-
bility of replication in infant corneal endothelium.
However, confirmation of this phenomenon is
possible only on histological examination.

The morphological appearance of the endothelial
cells in these 2 grafts also supports the concept of
persistence of the donor endothelium in the corneal
graft. One of these cases was reported in an earlier
publication.®

The study of pleomorphism and its role in corneal
hydration has hitherto received very little attention.
We examined this aspect of endothelial cell mor-
phology by measuring the area of individual cells
using an automated image analysis system.” An
index referred to as polymegethism quotient (PQ)
was developed to quantitate the degree of variation
in cell morphology in terms of variation in cell size.
This represents our attempt to quantitate one aspect
of pleomorphism.
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When we applied this index to the present series of
cases, certain interesting observations emerged. The
lack of correlation between PQ and either donor or
recipient age contradicts earlier observations, which
indicate an increase in pleomorphism with advancing
age.®1° The precision and the objectivity of the
methods used in this study were lacking in the
previous reports. The other striking feature that
has come to light is the dynamic alteration that
occurs in endothelial cell morphology in the tran-
sition from donor endothelium to graft endothelium.

Our observations in the present study make it
apparent that endothelial cell morphology of corneal
grafts presents a great degree of variability.

PQ is a dimensionless ratio developed from
measurements of cell areas by the application of a
mathematical relationship. A dimensionless ratio is
independent of cell size, cell density, and the age of
the patient. Thus, the PQ index offers the oppor-
tunity to analyse objectively endothelial cell mor-
phology per se in our efforts to quantitate the
changes which occur during the healing process.

A comprehensive analysis of all morphological
parameters is essential to understand fully the role
of endothelial cell morphology in corneal trans-
parency, and to study objectively the healing pro-
cesses in the corneal endothelium,
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