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Abstract: Is it possible to obtain good results in myopia of 2 or fewer diopters (D) with transepithelial
photorefractive keratectomy (TransPRK) changing the optical zone and epithelium thickness? We
retrospectively analyzed two groups of 296 eyes with a minimum follow-up of 4 months. Group A
had 2 or less D, treated with an optical zone (OZ) 0.2 mm bigger than recommended, and a central
epithelium thickness of 60 microns, and group B had 2 D to 5 D, with the recommended optical zone,
and a 55-micron epithelium ablation at the center. The outcomes were not different between the two
myopic ranges; the postop uncorrected distance visual acuity was 20/20 ± 4 in both groups (p = 0.2),
which was −0.3 ± 0.8 lines worse than the preoperative corrected distance visual acuity in both
groups (p = 0.5). The safety of the treatments resulted in a change of 0.0 ± 0.7 lines in the low myopia
group, versus a gain of +0.1 ± 0.8 lines in the moderate myopia group (p = 0.1). The deviation from
the intended target was −0.04 ± 0.33 D in the low myopia group and +0.07 ± 0.32 D in the moderate
myopia group (p < 0.0001); the postoperative spherical equivalent was 0.00 ± 0.33 D in the low
myopia group and +0.10 ± 0.31 D in the moderate myopia group (p < 0.0001). The postop refractive
astigmatism was 0.32 ± 0.16 D in both groups (p = 0.5). In conclusion, the refractive and visual
outcomes after TransPRK are comparable in low myopia changing the optical zone and epithelium
thickness versus moderate myopia with standard optical zone and epithelium thickness.
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1. Introduction
Transepithelial photorefractive keratectomy (TransPRK) using the AMARIS laser platform (Schwind eye-tech-solutions, Kleinostheim, Germany) is a one-step surface ablation
consisting of a reverse aspheric photorefractive keratectomy (PRK) followed by a phototherapeutic keratectomy (PTK) to complete the stromal ablation [1,2]. The PTK of the
epithelium is standardized by the software of the laser system, with an aspherical profile
of 55 µm ablation at the center and 65 µm at the 4 mm periphery [3].
One of the first papers describing this technique was a theoretical work published by
Arba and Awwad [4]. In that theoretical work [4], the authors described potential refractive
deviations and the outcomes if the epithelium is thinner or thicker than that given by
the default algorithm of the software, which was 55 µm at the center. In cases where the
epithelium is thicker than the applied epithelial ablation profile, the resulting effective
optical zone (OZ) will be reduced. In cases where the epithelium is thinner, there is some
waste of tissue, as there is more ablation on the stroma than precalculated. For higher
refractive corrections or larger OZs, not only is the maximum ablation deeper but also, the
slope of the ablation is steeper (and maximum at the periphery of the OZ). Thus, in the
cases that the actual epithelium was thicker than what is assumed in the model, the effects
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in the reduction in the achieved OZ (respect to the planned OZ) are smaller for higher
refractive corrections or larger OZs. The larger the planned refractive correction, the less of
a difference between the planned OZ and achieved OZ, and as with higher corrections or
larger OZs, we get deeper ablation depths.
Based on this theoretical calculation, they recommend not performing TransPRK
treatments (with the default epithelial profile settings) for myopia below −1.00 diopter (D).
At the time of this study, it was not possible in the clinical situation to measure epithelium
thickness with a diagnostic device in a reliable way. For that reason, we conducted a
retrospective study for low myopia changing the epithelium thickness to 60 microns at
the center and 70 microns at 4 mm at the periphery and enlarging the recommended OZ
0.2 mm and compared that with a group of moderate myopia treated with TransPRK
treated in the standard manner of the software, not changing the epithelium thickness or
the recommended OZ. We have not changed the increase in epithelium thickness from the
center to the periphery to not change the shape of the ablation profile.
2. Materials and Methods
2.1. The Patients
The patients were treated between January 2017 and December 2019. We retrospectively selected two groups of eyes. The first group of consecutive eyes was treated with
TransPRK with spherical equivalent (SEQ) of 2 diopters or less with a minimum follow up
of 4 months (Group A) changing the epithelium thickness and optical zone with 296 eyes
from a group, and then, a consecutive group with the same number of eyes was treated
with the same technique without changing the OZ and epithelium thickness with myopia
between 2 and 5 diopters with a minimum follow up of 4 months (Group B). Proper
informed consent was obtained from each patient, and the data were de-identified for
clinical data calculation and for publication. Patients were enrolled in the study if they
had a preoperative corrected distance visual acuity (CDVA)p of 20/32, or better, using the
standardized Snellen Charts with international standardization organization (ISO), stable
refraction for 1 year before the study, and discontinued contact lens use for at least 2 weeks
before the preoperative evaluation.
The exclusion criteria were systemic rheumatic or immunological illness, a preoperative central corneal thickness less than 440 microns systemic, a calculated postoperative
corneal bed thickness less than 350 microns after ablation, previous ocular surgery, asymmetric topography of 1 D or more, or keratometry higher than 49 D.
2.2. Clinical Evaluation
Preoperatively, all patients underwent complete ophthalmological examination, with
the determination of refractive defect under manifest and cycloplegic conditions measuring uncorrected distance visual acuity (UDVA) and best-corrected distance visual acuity
(CDVA), pupillometry, corneal topography and Scheimpflug corneal pachymetry with a
SIRIUS topo-tomographer (Costruzione Strumenti Oftalmici, Florence, Italy), aberrometry
with the Peramis (SCHWIND eye-tech-solutions, Kleinostheim, Germany), and a fundus
evaluation with a dilated pupil. Postoperative control was at 1 week, after 1 month, and
after 4 months. One day postoperatively, the UDVA was measured, and the patient had a
slit-lamp examination of the anterior segment. The same examinations as those performed
preoperatively (except dilated fundoscopy unless warranted) were performed at 1 week,
1 month, and 4 months.
2.3. Treatment Plan
We used the surface ablation TransPRK with an aberration-free ablation pattern [5,6],
planning the treatment with the ORK-CAM planning module [7,8]. The profile includes
treatment in the one-step ablation of the epithelium and transepithelial PRK of a stromal
correction. The profile is aspheric, compensating for the energy loss at the periphery [9,10].
The aspheric ablation of the epithelium is defined on a parabolic epithelial thickness profile
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(with default values of 55 microns at the center and 65 microns at the 4 mm periphery). We
used Smart Pulse Technology (SPT) in all cases; the SPT algorithm is a piece of laser pulse
technology software aimed at reducing the surface irregularity of the residual stromal bed
at the end of treatment [11]. The laser spot has a truncated super-Gaussian spot shape; this
spot profile is combined with a truncation at 14% of the peak intensity.
2.4. Surgical Technique
This retrospective cohort study was based on two consecutive case series of patients
treated by a single surgeon (DdO), and TransPRK was used to correct myopic astigmatism,
at Aurelios Augenlaserzentrum, Recklinghausen, Germany.
The sphere and cylinder values were entered into the laser based on the manifest
refraction with nomogram adjustments based on the data of previously operated eyes using
the Datagraph-med software (Wendelstein, Germany). Data for simulated keratometry at
3 mm were also used to compensate for the geometry of the eye [9].
The surgical technique has been described previously [12], and we used the AMARIS
laser platform (SCHWIND eye-tech-solutions, Kleinostheim, Germany) with a 1050 Hz
infrared eye tracker with simultaneous limbus, pupil, and torsion tracking [13,14], centering
the ablation on the corneal vertex [15,16]. The laser uses a randomized flying-spot ablation
pattern to minimize the thermal load of the treatment [17,18].
After the surgery, a soft bandage contact lens (Air Optix Night & Day, base curve 8.4)
was applied for 4 days. The patients took Isoptomax eye drops (Novartis Pharma Gmbh,
Basel, Switzerland) four times a day for 2 weeks, Fluormetholon eye drops (Fluoropos
Ursapharm GmbH, Saarbrücken, Germany) three times per day for another 6 weeks, and
preservative-free lubricants for 2 months as needed, and beyond, if necessary.
In the standard ablation used in group B of myopic eyes with 2 to 5 D of myopia, a
defined epithelial thickness profile (55 microns in the center and 65 microns at 4 mm radial
distance) was ablated. The epithelial profile was based on the normal epithelium, as well
as on the refractive neutrality of an epithelial ablation [19–32].
In group A, with 2 D or less, the epithelial profile ablation was changed to 60 microns
at the center and 70 microns at 4 mm. At this point, we did not measure the epithelium
thickness. As the amount of correction ≤2 D was small, we wanted to obtain a minimum
OZ of 6.5 mm, knowing that, theoretically, if the epithelium is thicker than 55 microns at
the center, we obtain a smaller OZ or, in the worst case, a very small correction, perhaps
without clinical correction. Therefore, we decided to use an OZ 0.2 mm bigger and plan
a thicker epithelial profile so that we could assume that the treatment was deep enough
to penetrate the epithelium. The only disadvantage of this choice was the waste of some
tissue, as we went deeper than necessary, but this potential waste may not be clinically
relevant for small corrections.
The epithelium thickness for the low myopia group has been changed to 60//70
representing merely 5 µm everywhere from the default setting (55//65). This way the
ablation adds a 5 µm buffer at all locations (resembling a 5 µm flat PTK), but the profile
(i.e., the refractive correction) remains the same.
The OZ has been enlarged by 0.2 mm (in diameter), representing merely a ~2 µm
increase in ablation depth. This way the ablation adds a 2 µm buffer at all locations and
increases the ablation zone by 0.2 mm (resembling a 2 µm flat PTK with a tapered TZ), but
the profile (i.e., the refractive correction) remains the same.
The ablation rate is higher in epithelium than in stroma, and it increases with the
stromal depth. This ablation rate is also compensated by the laser system [33], and if we
change the epithelium thickness to 5 microns deeper, it will, theoretically, ablate stroma
where it should ablate epithelium. As this occurs on the entire surface, the final curvature
of the surface will be the same.
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2.5. Excimer Laser
The laser ablation algorithm used a flying-spot delivery system that operates at
1050 Hz with a super-Gaussian beam profile of 0.54 mm full width-half maximum [3]. It
works with an inverted sequentialization of the epithelium profile and aspherical correction
without breaks. Depending on the planned refractive correction, approximately 80% of
the corneal ablation was performed with a high fluence level (~440 mJ/cm2 ) and 20%,
using a low fluence level (~300 mJ/cm2 ) for fine correction and smoothing the ablated
area [11]. The Spot placement was randomized to prevent heat buildup between laser
pulses [17,18,34]. An aspiration system, with laminar flow dynamics, was incorporated to
reduce debris and heat build-up.
2.6. Data Analysis
Refractive and visual outcomes were analyzed using the Excel software (Microsoft
Corp. Redmond, Washington). The logMAR visual acuities were converted to Snellen
acuities for data reporting, using the Visual Acuity Conversion Chart of the Journal of
Cataract & Refractive Surgery. A p value less than 0.05 was considered statistically significant.
Data for up to 4 months postoperatively are reported here. The normality of the samples
was assessed using the back-of-the-envelope and the quantil-quantil methods. The intergroups comparisons were assessed using unpaired Student’s t-tests, whereas preoperative
to postoperative changes were assessed using paired Student’s t-tests.
3. Results
3.1. Demographics
Table 1 summarizes the values used for both groups. Age, astigmatism magnitude,
and CDVA were (as expected) not normally distributed in either group; whereas TZ and
ablation depth were also not normally distributed in the low myopia group.
Table 1. Demographic data of the two groups.
Low Myopia
X ± SD Range

Moderate Myopia
X ± SD Range

p Value

Number of eyes

296

296

Age (years)

35 ± 11

18 to 64

32 ± 9

18 to 65

<0.0001

UDVA (Snellen)

20/80 ± 10

20/20 to 20/400

20/250 ± 15

20/40 to 20/2000

<0.0001

Spherical Equivalent (D)

−1.44 ± 0.37

−2.0 to −0.5

−3.32 ± 0.87

−5.0 to −2.12

<0.0001

Astigmatism (D)

0.77 ± 0.64

0 to 3.25

0.77 ± 0.81

0 to 4.75

0.5

Maximum myopic
meridian (D)

−1.89 ± 0.51

−3.50 to −0

−3.77 ± 0.98

−6.87 to −2.13

<0.0001

CDVA (Snellen)

20/19 ± 4

20/12 to 20/50

20/18 ± 3

20/12 to 20/32

0.4

Central corneal
Thickness (µm)

551 ± 35

442 to 666

550 ± 33

467 to 657

0.3

Optical zone (mm)

7.1 ± 0.2

6.7 to 7.7

6.8 ± 0.2

6.3 to 7.4

<0.0001

Total ablation zone (mm)

8.0 ± 0.3

7.5 to 9.5

8.1 ± 0.3

7.4 to 9.0

<0.0001

Total ablation depth
(µm)

90 ± 9

67 to 142

118 ± 16

88 to 175

<0.0001

3.2. Efficacy
The efficacy of the treatments was not different between the two myopic groups
(Figure 1). The preop CDVA was 20/19 ± 4 in the low myopia group and 20/18 ± 3 in the
moderate myopia group (p = 0.1); the postop UDVA was 20/20 ± 4 in both groups (p = 0.2).
The postop UDVA was −0.3 ± 0.8 lines worse than the preop CDVA in both groups (p = 0.5)
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(Figure 2). This corresponds to 94% ± 13% efficacy index for the low myopia group and
95% ± 15% efficacy index for the moderate myopia group (p = 0.3).

Figure 1. Efficacy comparing the preoperatively corrected distance visual acuity (CDVA) with the
postoperatively uncorrected distance visual acuity (UDVA). The efficacy of the treatments was not
different between the two myopic groups: 30% of the eyes in the low myopia and 32% of the eyes in
the moderate myopia achieved UDVA of 20/16 or better postoperatively.

Figure 2. Efficacy expressed in Snellen lines. The postop UDVA was −0.3 ± SD 0.8 lines worse than
the preop CDVA in both groups (p = 0.5). In 94% of the eyes the postoperative UDVA was within
1 line of the preoperative CDVA.
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3.3. Safety
The safety of the treatments was not different between the two myopic ranges
(Figure 3). The change in CDVA from preop to postop was 0.0 ± 0.7 lines in the low
myopia group, and +0.1 ± 0.8 lines gain in the moderate myopia group (p = 0.1). This
corresponds to 101% ± 18% safety index for the low myopia group and 103% ± 22% safety
index for the moderate myopia group (p = 0.1).

Figure 3. Safety change for CDVA preoperatively versus postoperatively in Snellen lines. The change
in CDVA from preop to postop was 0.0 ± SD 0.7 lines in the low myopia group, and +0.1 ± SD
0.8 lines gain in the moderate myopia group (p = 0.1). No eye lost 2 or more lines of CDVA in
either group.

3.4. Predictability
The predictability of the treatments was not different between the two myopic ranges
(Figures 4–6). The scattergram of achieved vs. attempted correction was very similar for
both groups (Figure 4). The deviation from the intended target was −0.04 ± 0.33 D in the
low myopia group, and +0.07 ± 0.32 D in the moderate myopia group (p < 0.0001); the
postop SEQ was 0.00 ± 0.33 D in the low myopia group, and +0.10 ± 0.31 D in the moderate
myopia group (p < 0.0001) (Figure 5). Postop refractive astigmatism was 0.32 ± 0.16 D in
both groups (p = 0.5) (Figure 6). The SEQ did not change in a relevant manner between 1M
and 4M in either group (Figure 7).
3.5. Adverse Events
Neither adverse events nor complications were observed intra- or postoperatively.
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Figure 4. Predictability achieved versus attempted spherical equivalent (SEQ) for both myopic
groups, low myopia with a small undercorrection, and moderate myopia with a small overcorrection,
regression analysis and R2 coefficient of determination in both groups near to 1. The predictability of
the treatments was not different between the two myopic ranges. The scattergram of achieved vs.
attempted correction was very similar for both groups.

Figure 5. Accuracy expressed in SEQ deviation from the intended versus achieved. The predictability
of the treatments was not different between the two myopic ranges. The deviation from the intended
target was −0.04 ± 0.33 D in the low myopia group, and +0.07 ± 0.32 D in the moderate myopia
group (p < 0.0001); the postop SEQ was 0.00 ± 0.33 D in the low myopia group, and +0.10 ± 0.31 D
in the moderate myopia group (p < 0.0001). In 94% of the eyes in the low myopia group and 96% of
the eyes in the moderate myopia group, the SEQ was within 0.5D from the intended target.

Photonics 2021, 8, 262

8 of 13

Figure 6. Postoperative refractive astigmatism. The predictability of the treatments was not different
between the two myopic ranges. Postop refractive astigmatism was 0.32 ± 0.16 D in both groups
(p = 0.5). In 93% of the eyes in the low myopia group and 94% of the eyes in the moderate myopia
group, the postoperative refractive astigmatism was within 0.5D from the intended target.

Figure 7. The SEQ did not change in a relevant manner between 1M and 4M in either group.

4. Discussion
Many groups have reported the efficacy and safety of TransPRK procedures [1,35–40].
The manufacturer does not recommend treating very small amounts or refractive errors
(below 0.75 D) with TransPRK, as, theoretically, the results could be largely affected by the
patient’s epithelial profile. As we wanted to treat small amounts of myopia with TransPRK,
we changed the standard, as we see many advantages with the TransPRK method, and
performed some changes in the treatment. We always used an OZ 0.2 mm bigger than

Photonics 2021, 8, 262

9 of 13

what we would have selected for, e.g., a PRK treatment and used a theoretically thicker
epithelium. This change is like performing an aspherical phototherapeutic change in the
cornea, which can waste more tissue than necessary, as we might go deeper than needed
but still obtain the desired OZ. If we change the epithelium thickness to 5 microns deeper,
it will, theoretically, ablate stroma when it should ablate epithelium. As this occurs on the
entire surface, the final curvature of the surface will be the same. Therefore, it does not
theoretically change the refractive result.
The epithelium thickness recommended by the software is based on published studies.
Diverse studies have found that, centrally, the epithelium is between 52 and 54 microns,
with a standard deviation of 7 microns, which has been proved by confocal microscopy [41],
optical coherence tomography [42], and high-frequency ultrasound [20].
The AMARIS standard epithelial ablation algorithm may cause, in some cases, more
stroma to be ablated than necessary if the epithelium is thinner than the precalculated
value, and, in cases where the epithelium is thicker, a smaller optical zone [4]. This effect
will be appreciated in small amounts of correction, which is why we decided to make some
changes in the low myopia group. We planned a thicker epithelium for the aspheric PTK
component and used a larger OZ. It seems that this change has no detrimental effect on
the outcomes, as our results show. In any case, there is wasted tissue when the actual
corneal epithelial profile is thinner than the applied epithelial ablation profile. However,
we avoid the achieved optical zone being reduced when the actual corneal epithelial profile
is thicker than the applied epithelial ablation profile, and additional refractive errors are
potentially induced when the actual difference center-to-periphery in the corneal epithelial
profile is different than that in the applied epithelial ablation profile. Jun et al. investigated
the outcomes of mechanical PRK and TransPRK for myopia of 2 D or lower, treating with
a mean OZ of 7.1 mm; there were no significant differences in the postoperative visual
acuity and refractive error [43]. As the authors also mention, the application of a large OZ
in cornea refractive surgery provides several advantages, such as reduced postoperative
night vision disturbances and halos, fewer optical aberrations, and fewer regressions.
With the TransPRK method, the diameter of epithelial removal is calculated to match
the ablation zone of the refractive part, thus decreasing the wound surface and speeding
up the healing process in comparison to PRK or LASEK (laser epithelial keratomileusis),
resulting in a faster visual recovery. Lee et al. [44] reported that the epithelium regrowth
was the fastest in the TransPRK-treated group, with a mean time of 2.5 days, with 3 days in
the PRK group, and 3.5 days in the LASEK group. With the SPT, a smooth corneal surface
after ablation may lead to faster and better vision recovery [11,45].
Transepithelial approaches are aimed at modifying the cornea across the epithelium,
allowing, theoretically, higher correspondence between the anterior corneal surface and
corneal topography and the ablation profile compared to other refractive surgery techniques
performed on deeper stromal layers of the cornea [39]. Therefore, the likelihood of error
reduces to the difference in the photoablation rate between the stroma and epithelial
tissue. This difference (approximately 20% higher in epithelium) is negligible when a
small amount of tissue is involved. Jun et al. have recently performed a study regarding
transepithelial PRK and the inter-individual epithelial thickness profile variability and the
associated refractive effect if we used the standard epithelial thickness for all the cases;
they found that the results were effective for thin and thick epithelium corneas, but the
astigmatism was less corrected in eyes with thicker epithelium corneas [46].
In terms of astigmatic corrections, the mean asymmetry reported for the epithelial
thickness of the normal population (if not considered in the profile) corresponds to 0.24 D
of residual astigmatism. In corneas with important toricity (leading to corneal astigmatism),
the epithelial layer may also exhibit a different toricity than the underlying Bowman’s
membrane. Clinically significant reduction in the amount of anterior astigmatism has
been reported when moving from the anterior epithelial (air/tear film) interface to the
Bowman’s layer surface, in an in vivo study using slit scanning topography. This partial
compensation demonstrates that there are azimuthal differences in the epithelial thickness
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distribution. As the epithelial thickness profile along the steepest meridian may differ
from the thickness profile along the flattest meridian. This would depend on the epithelial
ablation profile and the underlying epithelial toricty. The application of a rotationally
symmetrical transepithelial profile on a toric corneal surface may also induce lenticules
of wasted tissue (or variations in the achieved OZ) with an oval perimeter. All these
uncertainties may reduce the precision of astigmatic correction and limit any benefit
provided by TransPRK ablations.
While this is not a big problem for the spherical component marginal amounts of
coma (decentered epithelium thinning compared to visual axis) and astigmatism (different
epithelial profile in all four cardinal directions) may be induced (with a mean value of
∼0.25 D worse astigmatism correction with TransPRK for normal populations, but peaks
of up to 0.63 D).
In the future, the advent of high-resolution OCT technique could allow proper representation of the epithelial layer, leading to customized epithelial ablations.
Using radial symmetric epithelial ablation profiles the risk of extra ∼0.25 D of residual
astigmatism (up to ±0.5 D) shall be considered.
We retrospectively analyzed and compare the outcomes of almost 600 eyes after
TransPRK, divided into 296 consecutively treated eyes with low myopia (up to 2D of
myopia) and 296 consecutive eyes with moderate myopia (from 2D to 5D of myopia). As
a general rule, the two eyes of normal subjects are very similar and using both eyes of
subjects to increase the statistical power of the analysis is a controversial methodology.
We included 296 consecutive eyes irrespective of whether two eyes of the same subject
were included. For (two) 296 eyes cohorts (meaning at least 148 patients at each cohort)
the effect is likely negligible. Further, this “virtual increase in statistical power” would
actually emphasize (potentially bias) type I errors (false positive by rejection of a true null
hypothesis). Our series show no differences among groups (despite the fact that both eyes
of the patients were included).
In the current study, the deviation from the intended target was −0.04 ± 0.33 D, in
the low myopia group, and +0.07 ± 0.32 D in the moderate myopia group (p < 0.0001); the
postop SEQ was 0.00 ± 0.33 D, in the low myopia group, and +0.10 ± 0.31 D in the moderate
myopia group (p < 0.0001). These results may have actually been affected by the changes in
epithelium thickness profile and enlarging the OZ on the final refractive outcomes. This can
only be done by comparing to a 3rd and 4th cohorts of low and moderate myopia treated
with PRK instead of TransPRK. We have not followed this approach, since TransPRK is the
preferred method in the clinic. We have, however, referred to previous works [43,46] which
deal with the same aspects from a different perspective. Jun et al. [43] comparing PRK and
TransPRK in low myopia, and other work [46] comparing TransPRK using the standard
epithelium setting of 55//65 µm on eyes with actual central epithelial thickness <50 µm vs.
>60 µm.
Among the major drawbacks of surface ablation are immediate postoperative discomfort and slower visual acuity recovery; however, the results appear to be comparable by
1 month after surgery [47,48].
The results for patient’s satisfaction score, glare, or halo would have provided a more
comprehensive view on the comparison. We did not administer any patient reported
outcomes questionnaire.
The efficacy and safety were evaluated only based on VA. The proper analysis is based
on Figures 2 and 3, where the preoperative CDVA as baseline is subtracted. Both revealed
no differences between groups. Figure 1 suffers from the fact that preop CDVA may have
been different between the groups.
Recent reports using the same laser platform [35], as well as our own experience [49]
using surface ablation with this laser and this cohort, found refractive stability after surface
ablation from 6 weeks to 3 months postoperatively.
There are new possibilities to measure the epithelium thickness preoperatively with
new optical coherence devices so that we can provide the exact amount of the epithe-
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lium thickness to be ablated. Future studies will determine if we obtain clinically, and
significantly, better results.
5. Conclusions
TransPRK with small amounts of myopia using a larger optical zone and a thicker
epithelial profile is as safe and effective as TransPRK for moderate amounts of myopia
using standard optical zone and epithelial thickness.
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