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Summary

The results of refractive surgery for post-keratoplasty astigmatism in 41 eyes are
presented. Thirty-nine eyes regained a functional vision of 6/12 or better.

Relieving incisions and compression sutures are the most useful procedures, but
more than one operation may be required.

The mean corneal astigmatism after penetrat-
ing keratoplasty is between 2 and 5 dioptres
(unpublished data), and this degree of error is
normally overcome using spectacle or contact
lens correction.

High degrees of post-keratoplasty astigma-
tism occasionally render clear corneal grafts
functionally useless with the patients intol-
erant of all optical aids.

Surgical techniques to steepen the flat
meridian of an astigmatic cornea were
described in the last century by Lans,' who
used cautery, and in the 1950s by Poyales’ and
Barraquer,® who described wedge resections
of cornea and sclera.

Snellen* undertook a form of anterior cor-
neal relieving incisions in 1869 to flatten the
steep meridian, and Bates® left wedge resec-
tions unsutured to induce the same effect.
Sato® reported posterior corneal relieving
incisions in 1950.

Modern microsurgical refinements of these
techniques were introduced by Troutman’* in
the mid 1970s, and following his work corneal
surgeons have re-explored the possibilities of
surgically altering the astigmatic cornea.

The recent results of surgery for post ker-
atoplasty astigmatism performed on selected
patients attending the Corneal Clinic of
Moorfields Eye Hospital are presented.

Material and Method

A 4-year retrospective analysis of all patients
undergoing surgery for post-keratoplasty astigma-
tism has been undertaken.

All patients had clear corneal grafts but func-
tional vision of less than 6/60 due to intolerance of
spectacle or contact lens correction.

Astigmatism was determined by refraction and
confirmed by keratometry.

Various methods of treatment were used, the
most common being relieving incisions; two inci-
sions were made, opposite one another, in the steep
axis of the cornea. Each incision extended for 60 to
90 degrees of the circumference of the graft-host
interface, and was made to at least 75 per cent of
corneal depth (Fig. 1). In some patients the effect
of relieving incisions was increased by placing tight
9/0 or 10/0 nylon sutures across the graft-host inter-
face at 90 degrees to the incisions. The sutures were
removed some weeks after surgery.

Wedge resection, in which the flat meridian was
steepened by excision of a wedge of tissue and the
gap closed by tight sutures, gave wildly varying
results in our hands and was soon abandoned in
favour of compression sutures. Compression
sutures were placed along the flat axis, across the
graft host interface and tied tightly, causing steep-
ening of the cornea in that meridian in the same way
as a wedge resection. It is our practice initially to
over correct the astigmatism by the placement of up
to four 9/0 nylon sutures on each side of the graft,
over 45-60 degrees of the graft circumference (Fig.
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Fig. 1. Relieving incisions.
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Fig. 2. Compression sutures.
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Results

Forty-one eyes of 39 patients have been
treated over the past 4 years, with a sex and
age distribution as shown, (Table I). Two
thirds of the patients had been grafted for

keratoconus, (Table II).
Table I. Age and sex distribution of patients
Age
Unknown 2
18-29 12
30-39 11 Male = 14
40-49 7 Female = 25
50-59 1 -
60-65 1
66+ 5
Table II.  Original pathology
Keratoconus 2

Bullous Keratopathy
Fuchs Dystrophy
HSV

Suppurative Keratitis
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Table IIl shows that an average of 6
dioptres of astigmatism were relieved by sur-
gery. The useful visual acuity, either corrected
or uncorrected, had improved from less than
6/60 in all cases to 6/12 or better in 39 out of 41
eyes, (Table IV).

Table III. [nitial vs final refraction

Sphere (£SD) Cylinder (£5D)
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Table V. Total Operations

Relieving incisions 37
Relieving incisions & sutures opposite axis 2
Compression sutures 13
Re-open wound & compression sutures 8
Wedge resection 6
Re-trephine & re-suture 1
o7
Table VI. Number of procedures per patient
Number Patients
1 22
2 11
3 7
4 0
5 0
6 1

The mean time to final acuity was 7.2
months from the start of surgery, but 11.8
months if more than one procedure was
required. Many patients achieved useful
vision before refractive stability was attained,
(Table VII) defined as a stable refraction on at
least two visits separated by at least four
weeks.

Table VII. Time to final acuity & refractive stability
Patients achieving  Patients achieving
months final VA stable refraction

0-6 30 22
7-12 3 8
13-18 4 4
19-24 0 1
25-30 1 2
31-36 3 4

Initial +2.16 = 3.96 -9.71+2.0
Final +0.21 £ 4.1 —3.77+£2.16
Table IV. Final functional acuity

Greater than or equal to 6/6 10
6/9-6/12 29
<6/12 2

The total number of procedures required to
provide stable useful vision was 67, (Table V)
but 22 of 41 eyesrequired only one procedure:
relieving incisions in 18 cases, and refractive
sutures in 4, (Table VI).

There was considerable variation in the
results of any given procedure, as reported in
all previous papers, but Table VIII shows the
mean reduction in astigmatism produced,
which compares well with reported series.?!!
Complications are listed in Table IX.

Discussion

Our results, as well as those of other
authors™! indicate that almost all patients
with high degrees of post-keratoplasty astig-
matism can be significantly helped by refrac-
tive surgery. The surgery is of particular
benefit as it rehabilitates patients who are
mainly of working age.
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Table VIII. Effects of procedures
Change in sphere Change in cyl
Procedure Number (£8D) (£8SD)
Relieving incision 37 -2.01.+3.20 4.49+6.22
Compression sutures 13 -2.39+£3.16 6.50 + 5.31
Re-open wound &
compression sutures 8 -4.1 £5.97 5.80+7.23

Table IX. Complications

Complication Number Comment
Perforation 8 5 pad

1 lens

2 suture
Rejection 1 Medical treatment

Like other forms of refractive surgery, all
the techniques used are unpredictable, in the
degree of correction obtained by a single pro-
cedure. With the exception of wedge resec-
tion, however, we found them to be effective.

Relieving incisions are simple surgical pro-
cedures and the patient achieves his final cor-
rection within a few weeks of surgery.

The deliberate over correction normally
induced by compression sutures leads to a
period of poor vision but after 2-3 months the
over correction can be reduced by selective
suture removal. Our results show no signifi-
cant benefit from reopening the wound prior
to the placement of compression sutures and
this is probably unnecessary in most cases.

Refractive procedures such as these do not
offer over-night correction, as can be seen
from the number of procedures required, and
the time taken to achieve a stable refraction.
Half of the patients were corrected by one
procedure, but a few were difficult to manage
and required several operations. Follow up
times are relatively short, but we have found
no significant change in refraction once stab-
ility has been achieved. One may anticipate
that any procedures requiring sutures will
need adjustment as the sutures degrade. 9/0
nylon lasts significantly longer than 10/0
before degradation, and is used routinely for
compression sutures.

Other procedures requiring multiple inci-
sions have been described'? as alternative to
those used in our cases. These complex pro-
cedures seem no more reliable than relieving

incisions and compression sutures at pres-
ent.> We have avoided techniques which
involve incisions into the host stroma outside
the graft limits, since such refractive tech-
niques may prejudice the chances of future
keratoplasty by inducing vascularisation or
weakening the host tissue.

In our view, relieving incisions and com-
pression sutures are the methods of first
choice, and can be applied to all patients who,
following graft suture removal and unsuccess-
ful trial of spectacles and/or contact lenses,
are left with an unmanageable degree of cor-
neal astigmatism.

Complications were uncommon, and did
not affect the final visual outcome in any
cases. Five of the perforations were so small
that padding alone sealed the leak overnight,
while two were sutured at the time of surgery.
One rejection episode occurred 2 weeks after
re-opening a wound with placement of com-
pression sutures, but rapidly resolved on
medical treatment.

With the exercise of care and patience,
most patients can achieve useful vision follow-
ing refractive surgery. It is no longer accept-
able to regard, as untreatable, a patient who
has a clear graft, but who is unable to use it

because of high post keratoplasty
astigmatism.
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