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Figure2  Scatter plot of spherical refraction of 60 grafted
right eyes versus their mean keratometry. There is a significant

for eyes with steeper corneas to have a greater myopic
error.

When we compared the final spherical refrac-
tion with the mean keratometry (Fig 2), the
posterior chamber depth, or the axial length (Fig
3) there was a positive correlation for kerato-
metry (correlation coefficient 0-529, p<0-001)
_and axial length (correlation coefficient —0-738,
p<0-001), such that a final myopic error was
associated both with steeper corneas and an
increased globe length. However, when we com-
pared the posterior chamber depth with the
mean Kkeratometry there was no correlation
(correlation coefficient 0-0335, p=0-8), indicat-
ing that steeper corneal grafts did not tend to
occur in longer eyes.

A comparison between the mean keratometry
and the posterior chamber depth of keratoconus
eyes that had not had a penetrating keratoplasty
showed no significant correlation (Fig 4)
(correlation coefficient 00676, p=0-596) which
suggests that there is not a direct relationship
between the severity of keratoconus, as indicated
by ectasia of the cornea, and ectasia of the rest of
the globe. There was also no statistically signifi-
cant difference between the axial lengths or
posterior chamber depths of the groups of
keratoconic eyes that had received a penetrating
graft and those that had not (Table 2); how-
ever both groups of keratoconic eyes were
significantly longer than emmetropic- controls
(p<0-001). We confirmed a significant (p<<0-001)
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Figure3  Scatter plots of the spherical equivalent of grafted
eyes versus both their posterior chamber depth (circles) and
axial length (triangles) measured by A-scan. There is a
significant tendency for greater myopia to occur in eye with
greater axial lengths (p=0-001) and with greater posterior
chamber depths (p=0-001). These data exclude an effect solely
due to corneal ectasia as a result of the steep graft.
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Figure4 Scatter plot of the mean keratometry of eyes with
keratoconus that had not been grafted versus their posterior

chamber length. There is no correlation between severity of

disease (steepness of the cone) and elongation of the eye.

difference in the measurement for the anterior
chamber depth of the normal eye when we
compared an optical method (mean 3-57 (SD
0-32) mm) with an ultrasonic contact probe
(mean 3-17 (SD 0-29) mm), which would pro-
duce low values for axial length measurements
with the latter method.

The contribution of the difference in the
grafted corneal curvature from the normal was
calculated to be —1-2 dioptres. The contribution
from the increased axial length was —2-8
dioptres using standard values (24:0 mm)™" or

—4-6 dioptres using data uncorrected for corneal

indentation. In total, these two components were
calculated to contribute between —4-0 to —5-8
dioptres of refractive error. The contribution to
the final refractive error from axial length was
therefore approximately three times that of the
corneal curvature contribution. The contribu-
tion of lens thickness differences and of the
position of the lens relative to the other optical
components was calculated to contribute less
than 0-1 dioptres each.

Discussion

The objective of penetrating keratoplasty for
keratoconus is both to flatten the radius of
curvature of the anterior corneal surface and to
remove axial corneal scarring. An emmetropic
eye is an ideal end-point, but corneal astigma-
tism and residual spherical myopia usually
occur.**'* Spherical myopia has been attributed
to excessive corneal power owing, in part, to the
use of an oversize donor button.**'” The practice
of using an oversized button for keratoplasty was

Table2 Ocular biometry - right eyes

Number Mean SD
Axial length
Normals 25 23-46 0-78
Keratoconus ~ grafted 60 24-84 1-65
Keratoconus - ungrafted 70 24-47 1-65

Comparing normal and grafted eyes with keratoconus, p=<0-001
Comparing grafted with ungrafted eyes with keratoconus, p=0-2

Posterior chamber length

Normals 25 16-42 0-72
Keratoconus ~ grafted 60 1712 1-52
Keratoconus - ungrafted 70 17-05 1-52
Comparing normal and grafted eyes with keratoconus, p=<0-005

~

Comparing grafted with ungrafted eyes with keratoconus, p=0-
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introduced to reduce the incidence of wound
leaks and aphakic glaucoma in the early post-
operative period®; however glaucoma is
not associated with keratoplasty in phakic
patients."”” A 0-2 mm difference between the
radius of the donor button and host bed has
therefore been recommended to safely minimise
wound disparity.** A further reduction in
spherical myopia was reported by Girard et al
who used a donor button smaller than the
recipient.

Although the effect of excessive power of the
cornea may have been exaggerated in this series
by the use of some donor buttons 0-5 mm larger
than the host trephine, our results indicate that
the greater proportion of the spherical myopia is
the result of an abnormally large axial length.
Even by eliminating excessive corneal power
approximately 80% of the study group would
still be myopic. Unfortunately penetrating
keratoplasty reduces the central corneal ectasia
of keratoconus but has little effect in reducing
the axial length of the globe. -

We have considered whether it may be poss-
ible to modify the final refraction by altering the
relative sizes of the donor and host trephine - for
example, attempting to obtain a flatter graft in
an eye with a high axial length, but consider that
the safety and benefit of using donor buttons
cut smaller than the donor trephine is as yet
unproved. In practical-terms the individual
variability of the final corneal contour and the
gradual steepening of the cornea in the post-
operative period” may make it difficult to predict
accurately the final refraction. It may also be
argued that as long as patients continue to
require contact lenses to overcome corneal
astigmatism the presence of a coexisting myopia
is of little significance.

Fmally, it has been established that there is an
association between keratoconus and simple
myopia, and it has even been suggested that the
two conditions may share a common disorder of
connective tissue metabolism.* However, unlike
Brookes et al,® when we used either keratometry
or the need for penetrating keratoplasty as
criteria for the severity of keratoconus, we were
unable to establish a direct relationship between
the length of the posterior segment of kerato-
conic eyes and the severity of their corneal
disease.

Since acceptance of the paper the authors acknowledge the
publication of a paper by Lanier et al who obtained similar values
for axial lengths in keratoconus using applanation ultrasono-
graphy. They measured a mean reduction in globe length of

645

0-91 mm in eyes receiving a penetrating keratoplasty with a donor
trephine (-3 mm smaller than the host.
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