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this rough guide of clinically significant eccentricity,
that with the exception of patients CN and GN, all
eyes are better than this. However, the distribution
of eccentricity is not regular in any meridian
measured.

To correlate eccentricity of graft curvatures with
acuity is difficult. It best relates to corrected spectacle
acuity, and those patients obtaining 6/6 or better
are 34-8% of the whole group. For such good
acuities not only must the deviations from the
normal be low but they must be the same in opposite
meridians. For example, CJD (Figs. 2-5) is an
extreme example of how the temporal and nasal
deviations differ in the horizontal and in the
vertical. Such eccentricities must be regularly placed
about the centre in all quadrants to produce good
acuity. Most of the curves illustrate this type of
irregularity.

KERATOMETRY
The average keratometry after removal of sutures
was 7-63, the average flattest readings being 8-09,
and the steepest 7-18. The average astigmatism was
091 mm radius of curvature (50 dioptres); the
steepest readings being 5-70 and the flattest 10-38
(not in the same cornea).

The readings taken at average age of graft 5
years after operation were respectively 7-42 (average),
7-75 (flattest), 7-11 (steepest), and astigmatism
0-4 mm (3-50 D), the steepest readings taken being
570 and the flattest 9-00 (see Table 2). There is
therefore a significant change in K readings as the
graft ages.

ANALYSIS OF ASTIGMATISM IN GRAFT AGE
GROUPS
This was done to establish a trend, and the results
are as follows. Table 3 shows that the 7- to 8-year-old
grafts had a higher average astigmatism than the
remainder. But since this result was due entirely to
3 high results (over 7 dioptres) out of a total of 7
cases it may have less significance.

No complete trend over the whole range could

Table 2 Distribution of keratometry readings after
removal of sutures

After removal At age of graft

of sutures 5 years
Average K 7-63 7-42
Average steepest K 718 711
Average flattest K 809 775

0-64 mm radius
(320 D)

0-91 mm radius
(460 D)

Mean astigmatism
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Table 3 Graft age and astigmatism

Average
Years astigmatism in D
0-12 months 2:84
1-2 years 3-:00
2-3 years 319
3-4 years 2-30
4-5 years 2:00
5-6 years 1-70
6-7 years 3-40
7-8 years 4-60
8+ years 2-80

be seen, and high astigmatism after removal of
sutures. But analysis of grafts where astigmatism
was 4 dioptres or more after removal of sutures
showed the following changes: 18 eyes with 4 D
or more astigmatism had an average keratometry of
6-84 after sutures were removed. After 1 or more
years the average was reduced to 3-58 D. There is
a marked trend for the higher degrees of astigmatism
to reduce, which is not shown so clearly with overall
averages. However, comparison of similar groups
does show the trend for grafts to decrease astigmatism
as the graft ages.

SPECTACLES AND CONTACT LENSES

509, wore contact lenses; 409, wore spectacles;
10 % needed no correction. The wearing of a spectacle
lens was not necessarily associated with the degree
of astigmatism or acuity but more often with contact
lens tolerance, acuity, and the state of binocular
vision.

It is axiomatic that patients with lower degrees of
astigmatism and myopia would be able to wear
spectacles. Therefore the average change in astig-
matism in patients wearing contact lenses was
compared with the group not wearing contact lenses.
In those wearing contact lenses astigmatism reduction
averaged 3-125 dioptres; in those not wearing
contact lenses astigmatism reduction averaged 0-10
dioptres.

Conclusions

Less than 49; of the group were highly myopic (2
patients), and in both instances steep keratometry
was not the reason. The average keratometry of the
grafts was steeper than normal corneal curvature
(7-8) after the sutures were removed by almost
0-2 mm, but after several months the tendency was
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towards a steeper curve to give the final average of
7-42, which cannot be considered keratoconic. There
was a trend from an average astigmatism of just
over 4 to a final 3-33. This almost agrees with the
average keratometry recorded (see Table 1), and
therefore the astigmatism measured by refraction
agrees with the corneal curvatures. The axis of
astigmatism was in most cases oblique, and remained
so even several years after the operation. But ex-
treme degrees of astigmatism showed a greater
change towards normality than to be expected;
moreover, in a few instances a complete change in
axis was seen. Also of interest was the equal dis-
tribution of against and with the rule astigmatism.
This all suggests that suturing has a great influence
on maintaining curvatures of the graft, and that,
once removed, corneas under severe stress gradually
assume a trend towards the normal corneal curva-
tures.

Since almost an equal number of patients with
grafts wore contact lenses for correction as wore
spectacles, the most significant factor to emerge
from the results was the marked decrease in astig-
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matism in the group wearing contact lenses as
compared with those who did not. It is our practice
to allow hard corneal lens or scleral lens wearers to
obtain good acuity before the sutures are removed
in some instances and, therefore, the lenses may be
said to have a moulding effect on the graft which is
beneficial.

We thank Wesley-Jessen, of Chicago, USA, for the loan
of the PEK machine.
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