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Redo surgery using IntraLase
femtosecond laser for
treating a decentered laser
in situ keratomileusis flap
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Abstract

Objective: Decentered flaps are rarely reported after femtosecond laser-assisted in situ

keratomileusis flap procedures. We present a patient with a decentered flap after preparation of

a corneal flap using the Femto LDV technique.

Methods: The 22-year-old man required a redo operation because of a decentered corneal flap. It

was performed the same day at the patient’s insistence and with his consent. The new corneal flap

for the redo surgery was prepared using the femtosecond laser technique and IntraLase.

Results: Uncorrected visual acuity for each eye was 1.2 during the 12-month follow-up. The

results of the Femtosecond laser technique showed good predictability and repeatability regarding

the preparation of corneal flaps, but it still may cause some intraoperative complications.

Conclusion: Once redo surgery is needed, the size and depth of the initially prepared flap should

be determined using anterior segment optical coherence tomography to pre-set the parameters

for preparation of the redo flap.
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Introduction

The femtosecond laser-assisted in situ
keratomileusis flap (LASIK) technique is
superior to microkeratome LASIK for the
preparation of corneal flaps with suitable
depth. It also exhibits satisfactory safety,
predictability, and repeatability.1 In rare
cases, however, it causes some intraopera-
tive complications.2–5 A decentered flap is
sometimes generated during microkeratome

LASIK. In this case report, we present a
patient with a decentered flap after prepar-
ation of a corneal flap using the Femto LDV
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technique. IntraLase (Abbott Medical
Optics, Santa Ana, CA, USA) was used
to prepare the second flap. During the 12-
month follow-up, the uncorrected distance
visual acuity for each eye was 1.2.

Case report

A 22-year-old man presented to our depart-
ment for correction of refractive errors. The
ophthalmological examination revealed
uncorrected visual acuity of 0.25 and 0.3 in
the right and left eyes, respectively. The
central corneal thickness of the right eye was
500 mm, and that of the left right was
502 mm. Treatment with Zeimer Femto
LDV-assisted laser in situ keratomileusis
(LASIK; Zeimer, Port, Switzerland) was
proposed. The size of the ring of negative
pressure was set at 9.0mm. The pre-set
depth of the valve was 110 mm. The surgery
in the right eye was successful. In the left eye,
however, a small, eccentric flap with a
diameter of approximately 6.5mm was
noted in proximity to the nasal side

(Figure 1). The surgery was therefore
aborted, and redo surgery was proposed
after an interval of 3 months, at which time
the corneal profile would have stabilized.
The patient, however, insisted on undergo-
ing redo surgery immediately as he wished to
participate in a civil servant physical exam-
ination the next day. The patient was
informed about the potential risks, and he
gave written informed consent.

The second flap was made using the
IntraLase technique. Prior to the redo sur-
gery, anterior optical coherence tomography
was performed, which revealed that the
depth of the first flap was 119 mm
(Figure 2). The corneal depth for the present
surgery was then pre-set at 140mm, and the
diameter of the flap was 8.6mm (Figure 3).
Following the redo surgery, the patient was
required to wear a bandage contact lens. The
uncorrected visual acuity for both eyes was
0.5 at 2 h postoperatively. The corneal flap
location was satisfactory, with a slit lamp
revealing only slight edema (Figure 4). The
margins of the flap had healed completely at

Figure 1. A decentered flap was prepared in the left eye using the Femto LDV technique. The flap diameter

was 6.5 mm.
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2 days postoperatively (Figure 5). The
uncorrected visual acuity for each eye was
1.2 at 5 days after surgery, and the profile of
the cornea was more regular than previously
(Figure 6). The patient was followed up for
more than 12 months, with a satisfactory
prognosis regarding vision and refraction.

Discussion

Femtosecond laser—including IntraLase,
Femto LDV, VisuMax, WaveLight
FS200—has been commonly used to correct
corneal refraction. Among these laser types,
IntraLase was the first to be used in clinical
practice. Its advantages included preparing
corneal flaps with a uniform gauge as well as
good predictability and repeatability. It did
not require taking the corneal curvature into
consideration, and it was not associated with
any unexpected events, including freeing or
cracking of the flaps.6,7 It did, however,
cause some postoperative complications,
such as diffuse lamellar keratitis,8 anterior
chamber gas bubbles,9 subepithelial gas,5

and transient light sensitivity.3

Recently, Femto LDV has been reported
useful for preparing high-quality corneal
flaps with unified texture and as good pre-
dictability as obtained using the IntraLase
technique. Previously reports indicated that
the depth and diameter of the flaps prepared
using Femto LDV were determined based

Figure 2. Optical coherence tomography shows that the depth of the decentered flap was 119mm. The

corresponding matrix bridge was 439 mm.

Figure 3. The flap was successfully prepared using

IntraLase. The margin of the flap is clearly seen.
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Figure 4. The para position of the corneal flap in the left eye is satisfactory 2 h postoperatively, with only

slight edema.

Figure 5. The epithelium of the flap had healed 2 days postoperatively.
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Figure 6. Corneal profiles at postoperative day 2 (a) and postoperative day 5 (b).
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on the corneal depth and the keratometric
value. These flaps had some complications,
however, such as loss of epithelium, becom-
ing decentered, and developing adhesions,
an irregular margin, and/or crimping.

In the patient presented here, a decen-
tered flap was generated in the left eye after
creating the flap using the Femto LDV
technique. As the patient demanded that
the second surgery be done urgently, it was
performed on the same day. If the same
depth were set for flaps created for the redo
surgery, they might have a broken matrix
and/or matrix bridge. Therefore, the depth
of the flaps created for the redo surgery were
thicker (about 20 mm) than the one that had
been originally designed to raise the flap.
Individual designs of the flap are not
possible using the Femto LDV as the par-
ameters are fixed in advance. Moreover, a
flatter keratometric value of 39.5 D was
determined, indicating a potential risk of
small flap formation during the redo surgery
if Femto LDV was used. For this reason, the
flap was created using IntraLase FS60 for
the redo surgery, and it showed no direct
association with the flatter keratometric
value. The final corneal flap depth was
143 mm, which was 24 mm more than the
pre-set depth.

The time interval between the initial
surgery and the second surgery is still con-
troversial. Studies have proposed that the
interval for preparing the flap using micro-
keratome LASIK should be 3–6 months to
allow the corneal profile to stabilize.10 In
contrast, others deemed that a duration of
more than a week was acceptable in clinical
practice, so long as the corneal flap had
healed.11 For the femtosecond laser tech-
nique, loss of negative pressure may be
induced during flap creation. Generally,
the same parameter could be used for the
subsequent flap creation as the corneal flap
was not detached from the matrix com-
pletely during the flap creation using
IntraLase. Hence, the subsequent flap

creation prior to flap elevation had no
effect on the shifting of the corneal flap
and the matrix. In fact, few matrix bridges
are formed during flap creation using the
Femto LDV method. Therefore, the flaps
could be easily detached. In our previous
experience, patients whose flaps became
decentered during the surgery were sched-
uled to undergo the second surgery after an
interval of �7 days. In this report, the
patient demanded urgent second surgery,
so it was performed on the same day.

Postoperative complications during the
creation of corneal flaps are generally asso-
ciated with deficiency or loss of negative
pressure; a low, flat keratometric value; and
false vacuum aspiration.12,13 The optimal
method to prevent these complications is to
expose the eyeball to guarantee vacuum
aspiration. For those with low or large, flat
keratometric values, IntraLase is recom-
mended for corneal flap creation.

In summary, femtosecond laser showed
good predictability and repeatability for the
preparation of corneal flaps, but it still may
cause some postoperative complications.
Once redo surgery is needed, the size and
depth of the initially prepared flap should be
determined using anterior-segment optical
coherence tomography to pre-set the par-
ameters for the redo flap. In our clinical
practice, the size of this flap is larger than the
first one to prevent a damaged matrix and
matrix bridge. In addition, special care
should be taken to prevent folding and
shifting the flaps.
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