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consultation section

fractive surgical problem

edited by Thomas Kobnen, MD

A 27-year-old man had bilateral laser in situ keratomileusis
(LASIK) 12 months previously. Nine months later, retreatment
with flap lift was performed in the left eye. According to the
patient, the preoperative refraction was approximately —7.00
to —8.00 diopters (D) in both eyes with a better best corrected
visual acuity (BCVA) in the left eye. Now, 3 weeks after the
retreatment, the patient still has monocular diplopia in the left
eye and glare and halos in both eyes.

The uncorrected visual acuity (UCVA) is 20/40 in both
eyes. The BCVA is 20/32 with —0.25 -0.75 X 45 in the right
eye and 20/25 with +1.00 -0.50 x 135 in the left eye. Clinical
examination shows a nasally hinged flap with multiple striae
and minor epithelial ingrowth at the flap edges in bath eyes.
The flap hinge appears to be located relatively close to the
pupil (Figure 1). Topography (Figure 2) shows a very steep
area nasally, especially in the left eye, with a gradient of at
least 10.00 D over the central 5.0 mm of the cornea.

What is the most probable reason for this unusual ap-
pearance after LASIK? How would you treat this case?

The challenges in this complicated case are to deter-
mine ways to improve BCVA, at a minimum, and
preferably UCVA, in both eyes. Several picces of clinical

information are needed before a definitive recommen-
dation can be made: (1) the BCVA potential, which

Figure 1. (Kohnen) Slitlamp image of the left eye after LASIK with
a nasal hinge and retreatment.

© 2004 ASCRS and ESCRS
Published by Elsevier Inc.

could be obtained from preoperative records or possibly
from a hard contact lens refraction; (2) elevation topog-
raphy maps; (3) wavefront analysis; (4) local occlusion
of the suspected areas of irregularity, with determination
of the patient’s subjective response to blocking the sus-
pected area.

The history does not specify whether the striae
are macrostriae or microstriae, nor does it give their
orientation. Macrostriae result from flap slippage; mi-
crostriac result from deformation of the flap caused by
the change in contour, flap drying and manipulations,
thinness, and other unidentified factors.

The area of superotemporal steepening in the right
eye is suspicious for epithelial ingrowth with deforma-
tion of the overlying corneal contour.

Corneal topography of the left eye shows flattening,
not steepening, near the nasal hinge. Possible explana-
tions for such flattening are (1) an unprotected hinge
exposed to excimer laser ablation; (2) a transected hinge;
(3) manual dissection if the microkeratome stopped
short of the usual location; (4) stromal melting second-
ary to epithelial ingrowth. Figure 1 shows haze, sug-
gesting there is epithelial ingrowth (which would be
expected to steepen, not flatten, unless stromal melting
had occurred) or reactive fibrosis, particularly if there
is excessive ablation resulting from failure to mask
the hinge.

Treatment of the right eye would be debridement
of the area suspicious for ingrowth, represented by the
“tongue” of steepening from the superotemporal quad-
rant. Even though ingrowth of epithelium in this area
is not documented clinically, epithelial ingrowth is not
always accompanied by a gray or cystic appearance and
therefore may be missed. In the absence of a sheet of
epithelium in the interface, this sector of steepening
may have been caused by a malpositioned flap, in which
case it might improve with refloating and perhaps
flap suturing,

In the left eye, options are a therapeutic hard contact

0886-3350/03/$—see front matter
doi:10.1016/.jcrs.2003.12.016
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CONSULTATION SECTION

lens or deferring treatment until better technology
emerges. Wavefront-guided therapeutic “custom” laser
enhancement in this case would require wavefront infor-
mation and the ability to perform hyperopic corrections.
Topography-guided ablation would be possible in prin-
cipal but depends on an elevation map. In this case,
such ablation is unlikely to be an option as the trouble
zone appears to be depressed rather than elevated. More
flattening of the adjacent cornea to achieve a more

uniform optical zone would be expected to result in

more hyperopia, which would be even more problematic
for the patient.

RoGER F. STEINERT, MD
Boston, Massachusetzs, USA

B This patient has irregular astigmatism in both eyes
after LASIK and subsequent enhancement, resulting in
monocular diplopia, night glare, halos, and reduced

visual acuity. I will limit my comments to the more
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symptomatic left eye. The main issues in this eye are
(1) a decentered nasal hinge within or near the visual
axis, resulting in incomplete laser ablation nasally; (2)
an area of underablation nasally, resulting in irregular
astigmatism and a large gradient of power across the
visual axis; (3) flap striac, the severity of which is not
described; (4) epithelial ingrowth nasally.

There are several possible causes of the decentered
hinge and flap. These include misplacement of the kera-
tome suction ring or drift of the globe before suction was
achieved. Applying steady pressure with the keratome
suction ring for 8 to 10 seconds before initiating vacuum
can reduce the latter. A flat cornea may result in a small
or incomplete flap. The decentered flap can also result
from an incomplete pass of the keratome caused by a
mechanical malfunction or premature reversal of the
keratome. A loss of suction during the keratome pass
can result in a partial flap if the keratome is stopped
immediately or a free flap if the keratome keeps moving.
The straie are the result of poor flap apposition after
the primary or enhancement procedure or of a flap slip.
The ingrowth is also a result of poor flap apposition
or epithelial defects.

_ With a partial or significantly decentered flap, laser
ablation should be aborted if there is an inadequate
unobstructed corneal bed for laser application. In this
patient, there was probably an inadequate corneal bed
and incomplete nasal bed ablation caused by the hinge
blocking the ablation. The ridge of underablated under-
lying cornea contributes to the 10.0 D range of power
across the cornea and the visual disability.

Treatment options for the left eye are limited by
the limits of current technology. A rigid gas-permeable
(RGP) contact lens is probably the best option. The
surgical options are more limited.

I would avoid lifting the flap unless the striae are
visuaﬂy significant, the epithelial ingrowth is progres-
sive, or both. If the striac are deemed visually significant,
the flap should be lifted and attempts made to reduce
the striae, including suturing the flap. Assuming the
ingrowth and striae are not the main issues, the treat-
ment of the irregular astigmatism from the nasal under-
ablation is the major problem. Extending the flap at
the hinge by hand would be possible but difficult, and
I would probably not attempt it. The area of ingrowth

may have caused overlying flap thinning or necrosis,

which can result in flap buttonhole and worsening of
the irregular astigmatism.

Modified surface ablation techniques may be bene-
ficial. The abnormalities appear too severe for standard
wavefront-guided treatment. Surface ablation techniques
should be considered, including topography-guided
ablation. Ali6 and coauthors' describe a technique of
selective zonal ablation in selected eyes with defined
topographic abnormalities. The use of a viscous corneal
surface modulator such as sodium hyaluronate 0.25%
during surface ablation has also been described,? a
technique the authors call ELASHY. Other modulators
such as photoablatable lenticular modulator (PALM)
techniques that use a modulator and contact lens have
been described by Ioannis Pallikaris, MD (htp://www.
eyeinstitutecrete.com/palm). I believe these techniques
offer the best chance to smooth the elevated portions
of cornea without further ablating the areas that should
be untreated. I would also use mitomycin-C 0.02% to
prevent corneal haze and scarring. The surgical option
of lamellar or full-thickness keratoplasty should be con-
sidered a last resort.

NEAL A. SHER, MD
Minneapolis, Minnesota, USA

References
1. Alié JL, Artola A, Rodriguez-Mier FA. Selective zonal
ablations with excimer laser for correction of irregular
astigmatism induced by refractive surgery. Ophthalmol-
ogy 2000; 107:662-673
2. Alié JL, Belda JI, Shalaby AM. Correction of irregular
* astigmatism with excimer laser assisted by sodium hyalur-

onate. Opthalmology 2001; 108:1246-1260

B This patient presents with severe irregular astigma-
tism in the left eye after retrearment 9 months after
LASIK for a preoperative refraction of —7.00 to —8.00 D.
According to the report, postoperative corneal topogra-
phy of the left eye shows a steep area nasally at the site
of the hinge and a flap hinge close to the pupil.
Irregular astigmatism after LASIK can be caused
by epithelial ingrowth at the interface, flap displacement
with subsequent striae, or scarring after diffuse lamellar
keratitis (DLK). Another cause could be a laser ablation
after a decentered flap cut (the position of the nasal
hinge was described as located close to the pupil) with
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ablation of both the bed and the stromal side of the

flap. The steep area nasally might suggest a decentered
flap caused by advancing the flap protector too far to
the center of the pupil. However, no informadon on
ablation zone diameter or perioperative flap complica-
tions is given. The slitlamp photograph in Figure 1
appears to show scarring at the hinge, which may be

caused by abnormal wound healing related to poor flap
V alignment with epithelial ingrowth, DLK, and striae
formation. The irregular astigmatism over the central
5.0 mm was likely caused by interface scarring (Figure
1) and multiple striae. '

In the left eye, there appears to be an area of in-
creased localized flattening between the nasal hinge and
center of the cornea that is probably related to flap
melting after DLK. However, preoperative and postop-
erative corneal pachymetries to document changes in
corneal thickness are not given. I would treat the monoc-
ular diplopia in the left eye by fitting an RGP contact
lens with a 12.0 mm diameter, tetra-curved lens. Selec-
tion of the back optic zone radius is based on the
videotopography values in the transition zone 0.2 mm
outside the refractive ablated area.’

As we do not know the scotopic pupil diameter in
either eye, it is unclear whether the glare and halos are
caused by the disparity between the ablation zone and
pupil size. A trial of pupil-constricting eyedrops in both
eyes may be useful to document an eventual beneficial
effect on visual performance under dim light conditions.

Rupy Nunts, MD, PuD
Maastricht, The Netherlands

Reference
1. Eggink FAG]J, Beekhuis WH, Nuijts RMMA. Rigid gas-
permeable contact lens fitting in LASIK patients for the
correction of multifocal corneas. Graefes Arch Clin Exp

Ophthalmol 2001; 239:361-366

B The most probable reason for this unusual appear-
ance after LASIK is that the flap hinge was relatively
close to the pupil. This close proximity causes a signifi-
cant problem when the surgeon performs laser ablation,
especially in cases of high myopia, as in this patient.
The laser probably ablated the border of the hinge,
creating corneal surface irregularity nasally with an ex-
tremely steep gradient of 10.0 D in the left eye. In the

right eye, there is an irregular flap surface with irregular
astigmatism nasally and superotemporally, with a flat
zone nasally and a steep zone superiorly.

Laser treatment can aggravate corneal surface isreg-
ularities when there are hinge problems. Monocular
diplopia and glare can also worsen the situation after
laser retreatment.

The challenge is how to treat this difficult case of
surface irregularity in the face of close hinge proximity.
I believe there are 2 options: (1) RGP contact lenses
and (2) lamellar corneal transplantation or penetrating
keratoplasty. Although topography-guided LASIK is an
option, I do not think it would yield a good final result
as the flap bed area is not large enough for efficient
laser treatment. A relaxing incision (arcuate) in the left
cornea (nasal periphery) will not solve this compli-
cated problem.

IsrarL KREMER, MD
Tel Aviv, Israel

B In this case, the current spherical equivalent after
enhancement is slightly myopic in the right eye but
hyperopic (+0.75 D) in the left eye. The topography
of the right eye is reasonably regular with only a small
area of about 33.0 D of irregularity inferiorly that is
probably the result of poor precorneal tear film. A small
refractive gradient nasally typically represents the hinge
area. In contrast, there is a significant refractive step
in the nasal part of the left cornea representing an
inadequately placed hinge close to the pupil margin.

One possible reason for the problems in the left
eye is given in the case report; that is, an inappropriate
hinge. Moreover, inadvertent ablation of the flap under-
surface near the hinge may have contributed to this
appearance. This finding, along with the presence of
flap striae, is responsible for the monocular diplopia in
the left eye.

If there are major striae, a relift with ironing, epithe-
lial debridement, or both can be attempted. Postopera-
tive steroids should be kept at minimum to promote
epithelial hyperplasia as the hyperplasia may induce par-
tial regression and anterior corneal surface smoothing. I
would wait for approximately 6 months before consider-
ing further surgical intervention. In the meantime, an
RGP contact lens fitting can be attempted. Transient
use of pilocarpine drops might partially aggravate the
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symptoms if the contact lens is not well tolerated. I
would use pilocarpine over brimonidine because a really
small pupil must be achieved to look through the unaf-
fected area. In addition, pharmacologically induced ac-
‘commodation may partially correct secondary hyperopia.

Whether a third treatment should be performed
after the 6-month waiting period depends on the thick-
ness of the remaining residual corneal bed. Because of
a deep initial ablation, LASIK retreatment is probably
not feasible. If the symptoms are still disturbing and a
contact lens is not an option, an experimental treatment
with topography-supported ablation on the surface can
be attempted. If this option is chosen, I would use
adjuvant mitomycin-C and abundant postsurgical
steroids.

Should all treatments fail, lamellar sandwich kera-
toplasty followed by topography-supported ablation is
the only remaining option.

WALTER SEKUNDO, MD
Marburg, Germany

B The right eye has an irregular keratometric pattern
with a flat horizontal area in the central cornea that
starts from the nasal hinge and a relatively steep area
in the upper and lower areas of the flap. This means the
flap is attached tightly horizontally in the corneal center
but loosely in the upper and lower areas of the flap.
Thus, weak attachment of the flap is the main problem
in the right eye. The presence of muldple striae and
minor epithelial ingrowth should also be considered.

1 would treat the right eye by lifting the flap,
scraping the flap and bed sides of the ingrowth lesion,
and placing a flap suture with several single knots to
ensure the flap is tightly attached and stretched
against striae.

The left eye has an irregular keratometric pattern
with a “flat” nasal area that starts from the nasal side
of corneal center and ends at the nasal hinge located
relatively close to the pupil. This probably means there
is irregular flap thinning in the nasal area caused by
the flap ablation over the hinge during the previous
laser treatment.

1 would perform wavefront-guided refractive sur-
gery in the left eye if wavefront measurement is possible,
although the efficacy of this treatment in irregular astig-
matism is not established. However, the gradient of the

keratometric reading is relatively large, so wavefront
measurement may not be possible. If so, there is no
reliable treatment for this eye. A “counteractive,” eccen-
tric ablation to the temporal side of the cornea might
help moderate the monocular diplopia, with postopera-
tive induced hyperopia and an unpredictable result.

Masa-Nosu Suzuki, MD
Kanagawa, Japan

B It appears as though the LASIK flap in both eyes
were temporarily eccentric and that the hinges, espe-
cially in the left eye, were not protected during ablation.
This is evident in Figure 1, in which there appears to
be haze denoting that Bowman’s membrane was ablated.
As the flap was eccentric, the left eye should have been
retreated by creating a new flap instead of raising the
initial one.

I would treat this case in 2 steps. They would
include lifting the flaps to treat the epithelial ingrowth
and striae. The second step would include evaluating
the eye 6 months later and performing LASIK re-
treatment with a new flap and wavefront ablation. To
avoid irregular astigmatism caused by the initial irregu-
lar ablation, the patient could use hard contact lenses
between the 2 treatment steps.

DiMiTrios Sicanos, MD, PHD
Athens, Greece

B The most probable reason for this patient’s problems
is incorrect surgical technique. It is likely that “a short
flap” was created during surgery. This occurs when the
hinge of the flap is not peripheral enough and is thus
close to the pupil. In these cases, surgery must be aborted
and a new cut made, but not before 3 months. Failure
to do so (as in this case) results in an irregular surface
with a significant gradient and associated symptoms
(glare, halos, and monocular diplopia).

This case is not easy to manage. I would do a
wavefront-guided ablation after creating a new flap.
This case shows that laser corneal ablation should only
be done when flap conditions are perfect. It is better
to abort surgery and do it safely later than to create a
difficult situation.

ANTONIO A. MARINHO, MD
Porto, Portugal
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A Conquest for Presbyopia in Pseudophakia

Kimiya Shimizu
Department of Ophthalmology, Kitasato University School of Medicine, Kanagawa, Japan
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Abstract _

Purpose: To examine conquest methods used for presbyopia postoperative
cataract surgeries. Multi-focal IOLs, accommodation IOLs, monovision though
mono-focal IOL use, and a new technique referred to as, “customized monovision
by multi-focal IOLs” are discussed. Cases: Patient were selected if they had
these types of IOLs implanted in both eyes after cataract surgery in our hospital.
Results: Almost all patients implanted with multi-focal IOLs or accommodation
IOLs needed glasses for near vision. All patients that had monovision from
mono-focal IOLs achieved far vision of over 20/25. However in this group, the
binocular functional vision was much worse. The patients with customized
monovision achieved near and distance vision of over 20/25, and their binocular
function remained normal. Conclusion: Customized monovision possesses
advantages for both multi-focal IOLs and monovision through use of mono-focal
IOLs. This method is an excellent way to achieve a conquest of presbyopia in
pseudophakia.
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(Neuro-ophthalmol Jpn 21: 29 ~ 36, 2004)

Key Words: presbyopia, multi-focal IOL, accommodation TOL, monovision,
customized monovision
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