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Control of astigmatism after surgery and trauma: a new technique

COMMENT

The initial dramatic effect of the suturing can be seen,
with a shift of the axis of astigmatism through 90° and
a total change of 20 dioptres. Deliberate overcorrec-
tion was followed by cautious suture removal. Defini-
tive adjustment was delayed for six weeks, to resultin
a 2-00 dioptre astigmatism still in the axis of the
overcorrection. Her refraction has remained remark-
ably stable since then. Suture removal would have
been equally effective and safer if begun at eight
weeks.

cask 2 (Fig. 4)

A female aged 68 years. 10 August 1982: left intra-
capsular extraction (corneal section) with four-loop
Binkhorst intraocular lens. 14 October 1982: —1-00
D.sp/—5-00 D.cyl axis 100°. Suture adjustment was
attempted as described previously' but failed to
improve her astigmatism, and the corneal suture was
removed: —3-00 D.sp/—5-00 D.cyl axis 90°. 18
January 1983: sutures were placed in the cornea (Fig.
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4) with a resulting axis shift through 90°: —5-00
D.sp/—=2-00 D.cyl axis 180°=6/6.

Two weeks later the cornea was spherical and no
suture removal was indicated. Four months later her
refraction was still satisfactory: —4-50 D.sp/—2-00
D.cyl axis 95°=6/5. 7 July 1983: six months after
suturing had been undertaken a doctor unaware of
our intention of long-term retention removed all the
sutures. Fortunately in this case there was only a
small change, and on 13 October 1983: —4-50
D.sp/—2-50 D.cyl axis 97°=6/6 was found on refrac-
tion.

COMMENT

Overcorrection in this patient was small, and suture
removal at six months carried a risk of recurrence of
the original excessive error. However, the cornea in
this case seems to have reached a stable form, and
suture removal was not as unfortunate as expected.
There is still a general misconception that corneal
sutures need to be removed. It is emphasised that a
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Fig.4 Case2. A female aged 68 years, had astigmatism following cataract extraction with insertion of intraocular lens. The

astigmatism failed to respond to adjustment of the corneal continuous suture (see text) and the suture was removed. Interrupted
nylon sutures were placed around the negative cylinder axis as shown, moving the axis through 90°. Two weeks later the cornea
was spherical. Four months later the cylinder was —2-00X 95°. Nine months after suturing the cylinder was —2-50X97'/2°—that

is, minimal change despite early removal of sutures (see text).
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tightly organised follow-up is needed by those who
are aware of the procedure and what it is intended to
achieve.

casek 3 (Fig. 5)

A male aged 65 years. 15 November 1977: right
intracapsular extraction (corneal section) with four-
loop Binkhorst intraocular lens insertion. 15
February 1978: +4-00 D.sp/—7-50 D.cyl axis 75°
(adjustment and suture removal had failed). 25
February 1978: suturing of cornea (Fig. 5) in the axis
of the negative cylinder. Initial overcorrection to
+3-50 D.sp/—6-50 D.cyl axis 130°.

After single suture removal on 17 March 1978 his
refraction was +1-50 D.sp/—3-00 D.cyl axis 105°. 21
March 1983: five years later (with frequent checks
over the years showing stability) his refraction was
still +1-50 D.sp/—3-00 D.cyl axis 97°=6/5.

COMMENT

Initial overcorrection was adjusted after three weeks
with a satisfactory long-term result. We would wait
longer now before adjusting.

cask 4 (Fig. 6)
A male aged 70 years. 30 July 1982: right intra-
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capsular extraction (corneal section) with four-loop
Binkhorst intraocular lens insertion. 30 September
1982: continuous suture adjustment for 3-50 dioptres
of astigmatism was attempted, but the suture broke
and was removed. Immediate refraction was —5-00
D.sp/—1-00 D.cyl axis 90°. Three weeks later on 21
October 1982: +1-00 D.sp/—7-00 D.cyl axis 70°. A
row of sutures (Fig. 6) was placed round the axis of
the negative cylinder giving an initial result on 28
October 1982: +0-75 D.sp/—0-50 D.cyl axis 60°. Four
weeks later on 25 November 1982: —1-75 D.sp/—1-25
D.cyl axis 90°. In December 1982 he died from a
severe cerebrovascular accident.

COMMENT

This amount of corneal moulding (6 dioptres) after
suture removal eight weeks after operation is unusual
in our experience.

This man’s tragic death prevented longer follow-
up, but his case demonstrates slight undercorrection
of the astigmatism—Iless reliable than initial over-
correction.

cask 5 (Figs. 7 and 8)

A male aged 45 years sustained a perforating injury
to his right eye in June 1978. The resultant cataract
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Fig.5 Case3. A maleaged 65 years, had astigmatism following cataract extraction and intraocular lens insertion. Suture
adjustment failed (see text) and the corneal sutures were removed, following which he still had 6-50 dioptres astigmatism.
Buried nylon sutures were placed around the negative cylinder axis as shown, resulting in an axis shift from 75° to 130°. Three
weeks later selected sutures were removed in stages until astigmatism was only 3-00 dioptres. Five years later he retained a

refraction of —3-00x97° 6/5.
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Fig.6 Case4. A maleaged 70 years, developed astigmatism following cataract extraction using a continuous corneal suture.
Suture adjustment was attempted at eight weeks after operation, but the suture broke. Over the next three weeks the cylinder
increased to —7-00x 70°. Interrupted sutures were placed around the negative cylinder axis, and after one week the cylinder
was —0-50X60°. A month later, eight weeks after suturing, the cylinder was —1-25x90°. Further follow-up was prevented by

his death from a cerebrovascular accident.

was removed in September 1981, but he had high
astigmatism from the original scarring. 5 October
1982: +15-00 D.sp/—7-00 D.cyl axis 85°. His cornea
was sutured with buried 10/0 nylon around the
negative cylinder axis (Fig. 4). Subsequent refraction
was +14-00 D.sp/—5-00 D.cyl axis 160°, a significant
axis shift.

4 November 1982: interrupted sutures were
removed in the axis of the new positive cylinder (Fig.
5) with an encouraging initial result: +15-00 D.sp/
—2.00 D.cyl axis 90°. 6 January 1983: his refraction
had unfortunately changed to +17-00 D.sp/~7-00
D.cyl axis 80°.

14 April 1983: the cornea was resutured in the
same manner as before. Next day: +17-00 D.sp/
—7-00 D.cyl axis 165°. One suture was removed:
+15-00 D.sp/—6-00 D.cyl axis 120°. 9 June 1983:
+15-00 D.sp/—5-00 D.cyl axis 110°; he had reverted
to his original astigmatism.

COMMENT

The failure of both attempts at correction was
probably explained by the large traumatic scar, which
was more difficult to mould than keratoplasty or

cataract sections. In addition the 10/0 suture material
was too weak and the sutures were removed too early
after both attempts. 9/0 Material is preferable.

Discussion

These suturing procedures were uncomplicated both
at the time of surgery and afterwards. The procedure
is simple enough to require minimal skill, provided
an operating microscope is used and the sutures are
placed with care. It is perhaps less easy to decide
where the sutures should be placed, how many, and
when they should be removed to obtain the desired
long-term result. The case reports show that changes
continue for some time, and it is important to
exercise patience before making the definitive ‘final’
adjustment. The procedure is essentially reversible,
and it is intended that some sutures are left in place
until they degrade and fragment some two years
later. By that time it seems that the refraction will
have stabilised without the suture support. Incase 5 a
number of factors contributed to this one failure: (1)
the suture used was too thin; (2) sutures were
removed too early; (3) the astigmatism was due to
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Fig.7 Case5. A man aged 45 years, sustained a perforating injury with lens damage in June 1979. His lens was removed in
September 1981, but astigmatism of 7-00 dioptres remained after 28 months despite removal of corneal sutures in cataract
section. A row of buried 10/0 nylon sutures were placed around 85° (the negative axis) overcorrecting the astigmatism to
-5-00x160°.
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Fig.8 Case5. The new negative and ;.-»- itive axes are shown. One week after suturing, two sutures, shown dashed, were
removed, giving an initial encouraging result of 2 dioptres. However, the suture material was too weak and the sutures were
igmatism was back to —7-00x 80°. A further attempt at suturing was also

removed too early. Two months later the asti
unsuccessful (see text).
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trauma and subsequent reparative surgery, resulting
in two corneal wounds with complex stresses. The
cornea was probably less able to undergo corneal
moulding than the other cases which were routine
keratoplasty or cataract sections.

From our experience of the cases described above
and others in which selected suture removal or
adjustment can not be applied we recommend over-
correction of the astigmatism by suturing in uncut
cornea with 9/0 nylon in the negative cylinder axis.
After waiting 4-8 weeks for corneal moulding one
selected suture is removed at a time in the new
positive axis and the refractive error rechecked. 2-3
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Dioptres should be left in the new axis to allow for
further decay.
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