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ABSTRACT

Background: Flap creation is the most critical step of laser in situ keratomileusis (LASIK). The introduction
of the femtosecond laser with its uniform flaps, which enhance the accuracy of LASIK, has decreased the risk
of flap-related complications like buttonholes and incomplete flaps. We recommended femtosecond laser-
assisted LASIK (FS-LASIK) in the presence of superficial corneal opacities.

Case Presentation: We report a case of a 31-year-old female who reported to the Cornea clinic of the Sohag
Center for LASIK and Corneal Surgeries, Sohag, Egypt, complaining of bilateral decreased vision due to
refractive error. The uncorrected distance visual acuity (UCDVA) and corrected distance visual acuity
(CDVA) were 0.01 and 0.7 (in decimal) with a refractive correction of -3.50Ds/ ~3.00Dc x 172° in the right
eye and 0.01 and 0.6 with a refractive correction of -1.75 Ds/-6.00Dc x164° in the left eye, respectively. Slit-
lamp examination of the anterior segment showed bilateral superior vascularized corneal scars and a linear
superior conjunctival scar suggestive of old trachoma. Corneal tomographic imaging with a Scheimpflug
based tomography device (Oculus Inc., Wetzlar, Germany) revealed a symmetrical bow tie with a very steep
cornea without other ectatic changes. The patient underwent bilateral FS-LASIK with an excimer laser. No
intraoperative complications occurred. She was followed up for two years with serial corneal topographies
and stable post-LASIK results and visual outcomes.

Conclusions: FS-LASIK, in the presence of superficial corneal opacities, was safe and effective and induced
no complications with special precautions. However, these findings are yet to be confirmed using well-
designed clinical studies with larger samples and longer follow-ups.

KEY WORDS
femtosecond laser-assisted laser in situ keratomileusis, fs-LASIK, flap creation, excimer laser, corneal opacity,
steep cornea

The femtosecond laser can be effectively used for different ophthalmological procedures with the customization
of the corneal flap parameters, such as thickness, diameter, and hinge position. This is considered the main
advantage of the femtosecond laser, as it decreases the risk of flap-related complications such as buttonholes
and incomplete flaps [1, 2]. Flap creation is the most critical step in laser in situ keratomileusis (LASIK), and
the introduction of a femtosecond laser with its uniform flaps has improved the accuracy and reproducibility of
LASIK [3].
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femto-LASIK in steep and opacified corneas

Since its introduction in 2001, femtosecond laser technology has continued to evolve, making it the preferred
technique for flap creation during most LASIK surgeries [4]. Despite the high safety profile of femtolaser
flap creation using femtosecond laser-assisted LASIK (FS-LASIK), corneal opacities affect the efficacy of the
technique as it can interfere with the disruption of tissue by the laser, causing gas breakthrough or irregular flaps
in hazy corneas [5, 6]. FS-LASIK shares several complications with microkeratome-assisted LASIK; however,
there are complications unique to femtosecond laser use, including optical problems and interface- related
complications [7].

In this case report, we present the two-year follow-up results of a case of FS-LASIK flap creation with excimer
laser ablation in a patient with opacified and steep corneas.

A 31-year-old female patient presented to the Cornea clinic of the Sohag Center for LASIK and Corneal Surgeries,
Sohag, Egypt. The patient complained of bilaterally decreased vision due to a refractive error.

The measured Snellen visual acuity showed that the uncorrected distance visual acuity (UCDVA) and corrected
distance visual acuity (CDVA) were 0.01 and 0.7 (in decimal) with a refractive correction of -3.50Ds/-3.00Dc
x 172° in the right eye and 0.01 and 0.6 with a refraction of -1.75 Ds/-6.00Dc x164° in the left eye, respectively.

Slit-lamp examination (RM-8900; Topcon, Tokyo, Japan) showed a normal anterior segment, bilateral
superior limbal vascularized corneal superficial opacities (old trachomatous pannus resembling Herbert pits in
superior limbus seen as round to oval pigmented areas associated with vascular pannus without a line of lipid
deposits), ghost vessels, clear central cornea, and normal corneal diameter. There were no edema and endothelial
abnormalities, and the adjacent conjunctiva and sclera were normal. Corneal opacities with bilateral linear tarsal
conjunctival scarring resembling the Arlt line were found. No iris abnormalities or lens opacities were observed.
Fundus examination was unremarkable. The clinical findings were suggestive of previous trachoma. The family
history of ectatic corneal disorders or systemic metabolic disorders, such as diabetes mellitus, was unremarkable.
The patient was asked to undergo refractive laser correction. Corneal tomography was performed using a
Scheimpflug-based tomography device (Oculus Inc., Wetzlar, Germany), which revealed a symmetrical bow tie
with an extremely steep cornea.

The central corneal thickness (CCT) of the right eye was 535 pm, and the CCT of the left eye was 529 ym with
normal tomographic maps. The maximum keratometry values were 48.90 D and 53.60 D for the right and left
eyes, respectively. Both front and back elevations were within normal values in both eyes, with normal differential
maps of elevation data (Figure 1).

LASIK was proposed as a refractive error treatment because we estimated that surface ablation could be

Table 1. Summary of preoperative and postoperative findings in the patient with opacified steep corneas who underwent Femto-
LASIK

Parameter Pre-op; August 2017 Post-op; August 2018 Post-op; September 2019
K, (D) OD: 443 OD: 415 OD:41.1
08§:45.2 08S:43.6 0S:42.7
K, (D) OD: 47.0 OD: 422 OD: 42.1
08:49.9 08:45.3 08:45.3
K _ (D) OD: 48.9 OD: 50.9 OD: 49.0
0S:53.6 08:52.0 08:49.9
TCT (pm) OD: 536 OD: 432 OD: 435
0S: 529 0S: 441 0S: 442
Pachy Apex (um) OD: 540 OD: 443 OD: 444
0S: 539 0S: 450 OS: 448
UCDVA (decimal) 0OD: 0.01 OD: 0.6 OD: 0.6
08S:0.01 0S:0.5 0S:0.5
CDVA (decimal) OD: 0.7 OD: 0.7 OD: 0.7
08S:0.6 08S:0.6 0S:0.6
Refraction OD: -3.50 Ds/-3.00 Dc x 172° OD: +0.25 Ds/ -0.75Dc x 172° OD: +0.25 Ds/ -0.75 Dc x 172°
08:-1.75 Ds/-6.00 Dc x 164° 0S: +0.50 Ds/ -0.75Dc x 4° 0OS: +0.50 Ds/ -0.75 Dc x 4°

Abbreviations: Pre-op, Pre-operative Visit; Post-op, Postoperative Visit; OD, right eye; OS, left eye; K, keratometry reading; max,
maximum; D, diopter; TCT, thinnest corneal thicknesses; Pachy Apex, Pachymetry at the apex; UCDVA, uncorrected distance
visual acuity in decimal; CDVA, corrected distance visual acuity in decimal; Ds, spherical component of the refraction; Dc,
cylindrical components of refraction.
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Figure 1. Preoperative corneal tomography of both eyes using scheimpflug-based tomography device (Oculus Inc., Wetzlar,
Germany). OD, right eye; OS, left eye.

associated with significant regression of the refractive error, corneal haze, epithelial healing abnormalities, and
pain [8, 9]. In addition, there was a higher risk of corneal haze due to the high levels of ultraviolet radiation
exposure in the sunny region of southern Egypt [10]. The decision to perform bilateral laser vision correction
by FS-LASIK using an excimer laser was made to avoid flap-related complications such as flap buttonholes,
which can occur with mechanical microkeratomes [4] in such steep corneas. Following careful explanation, the
patient provided signed informed consent according to the institutional ethical guidelines with the approval of
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Figure 2. One-year postoperative corneal tomography of both eyes using scheimpflug-based tomography device (Oculus Inc.,
Wetzlar, Germany). OD, right eye; OS, left eye.

the ethical committee of the center (Sohag Center for Lasik and Corneal Surgeries) and in compliance with the
tenets of the Helsinki Declaration.

Bilateral FS-LASIK using a wavefront-guided ablation technique was performed during the same session and
following topical anesthesia, and a 90 pm thickness flap was created using IntraLase (iFS laser, 150 KHz, Abbott
Medical Optics Inc., Santa Ana, CA, USA) to preserve more residual stromal bed thickness. The Femtosecond
laser parameters for corneal flap creation included a superior hinge orientation, a flap diameter of 9.00 millimeters

40
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Figure 3. Two-year postoperative corneal tomography of both eyes using scheimpflug based tomography device (Oculus Inc.,
Wetzlar, Germany). OD, right eye; OS, left eye.

(mm), a side-cut angle of 90°, and a hinge angle of 90°. The parameter values for the femtosecond laser energy were
slightly higher than the defaults of the device to allow flap separation in the opacified cornea with a bed energy level
of 0.95 microjoules (u]) and a side-cut energy level of 0.98 yJ. After flap creation, the flap was uneventfully lifted
using a spatula in both eyes without any resistance, and ablation was performed using an excimer laser device (VISX
STAR S$4, Abbott Medical Optics Inc., Santa Ana, CA, USA) in combination with wavefront-guided treatment
(CustomVue platform, AMO VISX $4, Santa Clara, CA, USA). Postoperative treatment included topical antibiotic
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Figure 4. Postoperative slit-lamp photos of both corneas at the end of two years showing a superior vascularized pannus with a clear

central cornea. note herbert pits at the right superior limbus presenting as round to oval pigmented areas associated with vascular
pannus without a line of lipid deposit.

eye drops (Gatifloxacin 0.3% [Zymar; Allergan, Madison, NJ, USA] S times daily for 1 week), topical steroid eye
drops (prednisolone acetate 1% [Pred Forte eye drops; Allergan, Inc, Irvine, CA, USA] S times daily for 1 week),
and lubricant eye drops with systemic non-steroidal anti-inflammatory drugs.

The patient was followed up for 24 months. Follow-up was scheduled every 6 months at the center from August
2017 to August 2019. During each follow-up visit, the patient was evaluated for visual, refractive, and topographic
outcomes. In the 24th postoperative month, UCDVA, CDVA, and postoperative refraction in the right eye were
0.6,0.7,and +0.250Ds/ -0.75Dc x 172°, respectively. While UCDVA, CDVA, and postoperative refraction in the
left eye were 0.50, 0.6, and +0.50 Ds/ -0.75Dc x 4°. A summary of the preoperative and postoperative findings
is presented in Table 1. Postoperative corneal tomography revealed bilateral central flattening. The keratometry
readings with Kmax were reduced: 49.00 D and 49.90 D in the right and left eyes, respectively, during the last
follow-up. Both front and back elevations were within normal limits in both eyes with normal differential maps
of elevation data (Figure 2 and Figure 3). Two-year postoperative slit-lamp examination findings of both corneas
showed old superior vascularized pannus (Herbert pits) with a clear central cornea (Figure 4). Because of the
potential risk of postoperative ectasia in this steep cornea, the patient was followed up for two years with serial
corneal topographies with stable post-FS-LASIK results and stable visual outcomes.

The low incidence of complications (epithelial abrasion, flap buttonholes, free caps, irregular cuts, and dry eye)
in addition to various flap fashioning options (flap thickness, flap diameter, hinge position, and hinge length)
have increased the popularity of FS-LASIK [11]. There are also some disadvantages of Femtosecond laser flap
creation such as increased cost and technical problems [12].

In this case report, we present the two-year follow-up results of a case of FS-LASIK in a patient with an
opacified and markedly steep cornea. The decision was to correct the refractive error using an excimer laser, given
the challenge of creating a flap in a steep cornea without flap complications such as buttonholes and irregular
cuts. The solution was to create a flap using a femtosecond laser to avoid these flap-related complications because
of the precision of the created flap thickness with superior safety over the microkeratome [13]. In the study by
Zhou et al. [14]. Femtosecond laser-created flaps were found to be uniform with a smaller standard deviation.

Superior vascularized corneal scars were a major concern in our patient, especially with the use of a
femtosecond laser, which necessitates corneal transparency to avoid gas breakthrough or irregular flaps [15].
The parameter values of the femtosecond laser energy were slightly higher than the defaults of the device, with
a bed energy level of 0.95 yJ and a side-cut energy level of 0.98 yJ, which allowed a complete flap separation
while minimizing the risk of a vertical gas breakthrough associated with opacified corneas [16]. Kymionis et al.
[17] successfullycreated a flap using a femtosecond laser for a case with corneal stromal haze. Corneal stromal
opacities represent an obstacle for stromal photodisruption; however, they found that corneal stromal haziness
may have a minimal effect on FS-LASIK, allowing for uneventful flap creation. The long follow-up period was
a strength of this study, which confirmed the safety of FS-LASIK in opacified corneas. The main limitation was
that it involved only one case, and this necessitates further well-designed studies to prove the effectiveness of this
procedure.

Med Hypothesis Discov Innov Optom. 2020; 1(1)
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FS-LASIK in the presence of superficial corneal opacities may be safe and effective, with no complications if

special precautions are taken. However, these findings are yet to be confirmed using well-designed future clinical

research studies with more samples and a longer follow-up.

Ethical approval: Ethical approval was obtained from the ethical committee of the center (Sohag Center for
Lasik and Corneal Surgeries).
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