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Abstract
This report describes a case of Scheimpflug topography oriented adequate repositioning of
a misaligned thick free flap after laser in situ keratomileusis (LASIK). A 24-year-old patient
consulted for irregular astigmatism and disoriented free right eye flap. The patient previous-
ly underwent binocular LASIK at a private clinic. During the right eye surgery, the flap was
repositioned after laser ablation due to the free flap. The free flap was not repositioned to its
original configuration due to insufficient preoperative corneal marking. On examination, the
uncorrected visual acuity was 0.4, and refractive power was +2.00 Dsph with -4.25 Dcyl
axis 66 in the right eye. Scheimpflug topography revealed irregular right eye astigmatism.
The sagittal curvature of topography showed a 40° counterclockwise misalignment of the
steep axis of the cornea. The free flap was repositioned by 40° clockwise rotation. After this,
the refractive corneal power improved to —1.00 Dsph with —=1.00 Dcyl Axis 19 in the right eye.
The uncorrected and best-corrected visual acuity improved to 20/30 and 20/25 (x — 0.25Dsph
-1.25 Dcyl A20), respectively. This is the first report on free flap repositioning using Scheimp-
flug topography. As proper flap positioning was compromised because of the free LASIK flap
with no preoperative corneal marking, the flap was effectively repositioned using Scheimp-
flug topography.
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Introduction

Afreeflap develops duringlaserin situ keratomileusis (LASIK) operations when a corneal
flap is created using a microkeratome. It is typically caused by flat cornea, poor suction, or
suction loss during the operation [1, 2]. The absence or loss of preoperative corneal markings
can lead to incorrect flap orientation with serious visual consequences [3]. In this report,
irregular astigmatism was corrected using Scheimpflug topography to reposition the rota-
tionally disoriented free flap after a LASIK operation.

Case Report/Case Presentation

A 24-year-old male patient was referred to our clinic for irregular astigmatism and
disoriented free flap in the right eye. The patient underwent a binocular LASIK operation
at a private clinic before being referred to our clinic. A free cap was created during this
operation. Prior to the operation, his best-corrected distance visual acuity was 20/20 in
the right eye and 20/20 in the left eye. The preoperative refractive power was —2.25 Dsph
-0.50 Dcyl Axis 180 in the right eye and -2.25 Dsph -0.50 Dcyl Axis 10 in the left eye. The
refractive corneal power was 41.00 D in the right eye and 41.00 D in the left eye. Meanwhile,
the intraocular pressure and fundus examination were normal for both eyes. During the
LASIK operation, the flap was created using a Moria M2 microkeratome (Moria, Antony,
France) to the desired depth of 130 um, while AMARIS 750S (Schwind, Eye-tech-solutions,
GmbH) laser was used for corneal ablation. A free cap was developed while creating the
right eye flap. Repositioning of the free cap after corneal ablation was unsuccessful due
to the lack of preoperative corneal markings. His best-corrected distance visual acuity
was 20/50 (+2.00 Dsph -4.25 Dcyl axis 66) in the right eye on postoperative ocular exam-
ination. On Scheimpflug topography, the steep axis of the sagittal curvature was misaligned
by approximately 40° counterclockwise (Fig. 1a). Radial gentian violet marks were applied
using an optical zone marker (Viscot Medical LLC, East Hanover, NJ, USA) to serve as surgical
landmarks. Subsequently, the free flap was detached, and the free flap marked with radial
gentian violet marks was repositioned 40° clockwise, based on Scheimpflug topography.
Afterthe flap wasrepositioned, the uncorrected and best-corrected visual acuity improved
to 20/25 and 20/20 (x - 0.25 Dsph -1.00 Dcyl A20), respectively. The refractive corneal
power measured —1.00 Dsph -1.00 Dcyl Axis 19, and the Scheimpflug topography results
showed improved alignment of the steep axis of the sagittal curvature (Fig. 1b). Additional
customized photorefractive keratectomy was considered for the residual refractive error,
but the patient was already satisfied with his vision. He is currently being monitored without
an additional procedure.

Discussion/Conclusion

The development of a free flap during LASIK operations is an uncommon complication
typically caused by flat cornea, poor suction, or loss of suction during the operation [4]. Repo-
sitioning a free flap during LASIK is simple when reference ink marks are intact [5]. The char-
acteristic shape of a free flap would also help the surgeon to replace the flap in its original
configuration. Cheng et al. [6] replaced a 3.0 x 3.0 mm free flap, which was stored in balanced
saltsolution for 48 h, on the stromal bed using the straight edge for alignment 4 days after initial
surgery. However, in the absence of reference marks, correcting the orientation of a circular
flap becomes difficult. Marks may not have been placed or may have faded during the procedure.
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Fig. 1. Scheimpflug topography image of the patient. a Before free flap repositioning. b After free flap
repositioning.

Anincorrectly repositioned flap may lead to a severe loss of vision [1]. Nevertheless, a surgeon
should not consider removing or discarding the free flap anticipating spontaneous healing
analogous to surface PRK. McLeod et al. [7] reported the 2 cases of poor visual outcomes
secondary to irregular astigmatism after discarding free flaps.

Theoretically, the free flap rotation would not affect the refractive power as long as the
flap is perfectly round and has a uniform thickness [1]. As the thickness of a free flap is not
uniform, a flap with thinner edges takes on the shape of a plus power cylindrical lens, while
a flap with thicker edges takes on the shape of a minus power cylindrical lens [1]. If the cylin-
drical corneal cap is repositioned to the original configuration, then a refractive error does
not occur. However, it is difficult to reposition the free cap to the initial configuration without
preoperative markings. Todani et al. [2] reported that the free flap created using a Moria M2
microkeratome can be repositioned to the original configuration using the dot method. In our
case, however, the free flap was unsuccessfully repositioned to the initial configuration as the
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dot method was not used. Hovanesian and Maloney [1] developed the algorithm to determine
the angle of flap rotation from the induced astigmatism on the assumption that the free flap
acts as a plus cylinder, while the stromal bed acts as a minus cylinder [1]. Na et al. [8] reported
the successful repositioning of free flap according to the algorithm suggested by Hovanesian
and Maloney [1]. However, all patients reported by Hovanesian and Maloney [1] as well
as by Na et al. [8] presented relatively regular bow-tie astigmatism in topography in spite of
misaligned cap, which would be favorable for rotation-angle calculation and good results
after reposition surgery. Utz et al. [3] reported that irregular astigmatism caused by the intra-
operative incidence of a free cap was corrected by repetitive flap rotation and customized
photorefractive keratectomy [3].

In our case, the refractive error was caused by the free flap’s misalignment due to the
lack of preoperative corneal markings. Flap rotation and customized photorefractive kera-
tectomy were considered to correct the refractive error. However, the change in the refractive
index after flap rotation was unpredictable. Thus, flap rotation was performed based on
the sagittal curvature of Scheimpflug topography. This method effectively improved the
refractive error.

Although the introduction of IntraLase femtosecond laser has reduced the occurrence of
LASIK flap complications [9], surgeons should pay attention to prevent free flap formation and
loss of orientation of the cap because both patients and surgeon may experience challenged
course to correct the irregular astigmatism. With a misaligned free flap, the most efficacious
management procedure should be determined, and the sagittal curvature of Scheimpflug
topography was a viable reference index for free flap repositioning in cases with inadequate
preoperative markings.
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