consultation section

refractive surgical problem

edited by Thomas Kohnen, MD

A 47-year-old man who hac uniiateral myopic laser in situ
keratomileusis (LASIK) in his left eye presents at your clinic
and seeks your advice.

Baseline refraction before laser surgery was —7.50 di-
opters (D) in the right and —7.75 D in the left eye. Best
corrected visual acuity (BCVA) with contact lens correction
was 20/20 in both eyes before treatment. Preoperatively,
K-readings in the left eye were 40.12/40.75 X 16; central
pachymetry was 608 um, and EyeSys Corneal Analysis
System [CAS] corneal topography revealed slight with-the-
rule (WTR) astigmatism (Figure 1). In the left eye, a LASIK
procedure was performec using a Chiron Automated
Corneal Shaper (ASC) with a nasal hinge and a multizone
excimer ablation (Summit Apex Plus) with 5.5, 6.0, and
6.5 mm optical zones (OZs) to correct 8.20 D of myopia.
Postoperative topical treatment included tobramycin and
dexamethasone (TobraDex®) and keratolac tromethamine
(Acular®) for 1 week.

One week postoperatively, uncorrected visual acuity
(UCVA) in the left eye was 20/60 and with +0.50 —1.00 X

90, BCVA was 20/40—1. The patient reported “image
distortion.” Two months after LASIK, UCVA in the left eye
~was 20/50—1 and with —2.00 X 125, BCVA was 20/40—1
(Figure 2). The flap was reopened and an excimer ablation
“to correct the stromal bed,” as formulated by the surgeon,
was performed (Summit Apex Plus).

One month after the second intervention, UCVA in the
left eye was 20/30 and with —0.50 —0.50 X 55, BCVA was
20/25. The patient reported double vision worse than
before the second treatment. Computerized videokera-

tography (CVK) revealed a central island at that time -

(Figure 3).

Eight months later (11 months after the primary LASIK
procedure), the flap was reopened and a central island
treatment of —1.00 D/3.5 mm OZ (VISX Star) was per-
formed according to the surgeon.

One month after this last treatment (1 year after
primary LASIK), UCVA was 20/80 and with +2.00 —1.00 X
100, BCVA was 20/40. Slitlamp examination showed a
clear cornea with an attached LASIK flap; CVK is shown in
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Figure 4. The patient still reports unchanged “poor vision”

and headaches.

What would you recommend to the patient?

& At the patient’s first visit, BCVA with a contact lens

correction was 20/20; however, we are not given the

best spectacle-corrected visual acuity. The pachymetry

and topography show that the patient did not have
keratoconus, and the topography does not suggest

contact-lens-induced warpage. However, we are not
told what kind of contact lenses the patient was wearing
(i.e., soft, soft toric, or gas permeable), and we do not
know how long the patient ceased wearing the contact
lenses before LASIK was performed. If this patient did
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Figure 4. (Kohnen) Corneal topography of the left eye 1 year after LASIK, 10 months after “stromal smoothing,” and 1 month after

“central island treatment” A: EyeSys CAS, software version 3.04; axial (color) map. B: Holladay Diagnostic Summary including refractive
and distortion maps.
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not have a period without contact lens use, some
irregular corneal astigmatism could have been induced
by the LASIK procedure.

The first laser treatment did not appear to include
pretreatment or treatment incorporated in the laser
algorithm to limit the possibility of central islands.
Topography 2 months after LASIK shows marked
irregular astigmatism in the central zone. There is also a
flat, peanut-shaped area nasally. The rather flat kera-
tometry preoperatively may have predisposed the cor-
nea to a small flap, and it is possible thar the nasal part
of the ablation was on the cap surface. It is also possible
that the ablation itself was slightly nasal to fixation.

Two months after LASIK, the patient has signifi-
cant irregular astigmatism, which is causing the loss of
BCVA. Refraction is difficult in these patients. If the
patient did have a —2.00 diopter (D) cylinder at
125 degrees, I would have expected a better improve-
ment in visual acuity than from 20/50—1 to 20/40—1.

Once the patient developed the irregular astigma-
tism and loss of BCVA, 1 would have waited for ar least
6 months before considering retreatment. When plan-
ning retreatment, it is best to be wary of trying to
correct all the cylinder in the patient’s apparent spec-
tacle correction, particularly when it is not present
topographically. I think it is inappropriate to do an
astigmatic retreatment for irregular astigmatism as poly-
opia will likely result. Regarding retreatment, it has
been my experience with the Summit Apex Plus that
the ablations most likely to lead to central islands are
myopic astigmatic corrections without any correction
of spherical myopia. These patients require a significant
pretreatment of about —1.00 D at a 2.5 mm OZ. The
retreatment itself can cause a hyperopic shift. I would
have donea —1.00 D, 6.5 mm spherical ablation as the
patient’s significant irregular astigmatism was certain to
be made worse by a large astigmatic ablation.

The patient then developed a significant central
island. The axis of the island is at nearly 90 degrees to
the planned treatment, which is fairly typical. The
island is steeper on the nasal side and is possibly related
to fluid at the hinge of the LASIK cap; it also appears as
though this ablation may have been decentered slightly
temporally.

The central islands are not maximal centrally, but

rather 1.0 to 2.0 mm off fixation. There is also irregular
astigmatism.

The central island treatment of —1.00 D and a
3.5 mm OZ will not resolve these central islands, which,
if anything, required a 1.0 to 2.0 mm ablation of a few
spots on either side of fixation. This would be a difficult
procedure with a strong possibility of failure.

The final topography 1 month after this treatment
shows a cornea with marked central islands. Just as
important is the irregular astigmatism, which is shown
best in the profile difference map on which the nasal
half of the central area is significantly steeper than the
temporal half. With the current technology, I believe
this is not treatable with the excimer laser. One should
wait at least 6 months, if not longer, before contemplat-
ing further treatment. The corneal topography, corneal
uniformity index, and potential corneal acuity should
significantly improve with time.

It is also probable that the degree of hyperopia will
diminish. These corneas may benefit from topographic-
based excimer laser treatment customized to the corneal
shape.

In the meantime, the patients options are to
(1) continue with a contact lens in the right eye and
leave the left eye uncorrected; (2) try a contact lens,
probably a rigid gas-permeable lens, which may
significantly relieve the headaches and poor vision;
however, I doubt this would make the patient asymp-
tomatic, nor do I believe he would tolerate it.

CHRISTOPHER M. ROGERS, FRACO, FRACS
Chatswood, New South Wales, Australia

B This 47-year-old man with unilateral myopic LASIK
poses a unique challenge to the refractive surgeon
because of his multiple retreatments and hyperopic
refraction. There are several points to consider in
evaluating this patient throughout the course of his
treatments as well as his current stage of requiring
further intervention. First, his preoperative K-readings
are relatively flac (40.00 D). This, together with an
8.00 D myopic correction, would intuitively lead to
rather flat K-readings postoperatively. This patient shows
significant flatness in keratometry and topography val-
ues, which seem to continue getting flatter with each
retreatment.

Initially, the 2 month postoperative topography
showed a semicircular ablation pattern nasally. The
surgeon then performed an unknown smoothing pat-
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