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Purpose: To determine rates of enhancement and visual prognosis following photorefractive keratectomy (PRK) enhancement of 
small-incision lenticule extraction (SMILE).
Patients and Methods: This retrospective, single-site study reviewed all cases of primary SMILE at Hoopes Vision in Draper, Utah 
between March 14, 2017 and April 8, 2022 to identify any cases that required follow-up enhancement. Primary SMILE was performed 
using Visumax 500 kHz femtosecond laser (Carl Zeiss Meditec, Jena, Germany). All enhancements were performed with alcohol- 
assisted PRK, using a WaveLight EX500 excimer laser (Alcon Laboratories, Inc., Fort Worth, TX).
Results: Four hundred and five eyes underwent primary SMILE, of which 15 later underwent PRK enhancement (enhancement rate of 
3.7%). No significant difference in pre-SMILE data was identified between the enhancement and non-enhancement groups. The 
average age of those who underwent PRK enhancement was 33.8±6.3 years old and ranged from 25 to 45. Following primary SMILE, 
13 eyes (87%) had an uncorrected distance visual acuity (UDVA) of 20/40 or better, and none had a UDVA of 20/20 or better. After 
one year of post-enhancement follow-up, all eyes had a UDVA of 20/40 or better, and 13 eyes (87%) had a UDVA of 20/20 or better 
(Figure 1). All were within one diopter of target spherical equivalent (SEQ), 13 (87%) were within 0.50 D, and 10 (67%) were within 
0.25 D. Of those with 12-month follow-up data, none had UDVA worse than corrected distance visual acuity (CDVA), and none had 
lost lines of CDVA. Efficacy and safety indices were 1.03 and 0.99, respectively.
Conclusion: Following SMILE, ophthalmologists may anticipate an enhancement rate of one to seven percent. In these cases, PRK is 
a safe and effective procedure for enhancement of SMILE.
Keywords: retreatment, LASIK, refractive surgery, myopia, astigmatism, SMILE

Introduction
Small-incision lenticule extraction (SMILE) is a refractive procedure approved by the United States Food and Drug 
Administration (FDA) for the correction of myopia and myopic astigmatism in 2016 and 2018, respectively.1–3 The 
procedure is performed using the VisuMax Laser System (Carl Zeiss AG, Jena, Germany) and uses a femtosecond laser 
to incise and carve a lenticule within the corneal stroma without creating a corneal flap. The lenticule is then excised 
from the cornea to achieve refractive correction.1 According to Zeiss, over four million SMILE procedures had been 
performed worldwide as of June 2021.4

As with other refractive surgeries, a subset of SMILE patients requires follow-up enhancement. While well studied in laser- 
assisted in-situ keratomileusis (LASIK), less literature exists regarding enhancement of SMILE.5 Enhancement may be required 
due to a delayed myopic regression or an initial under- or overcorrection.5 In these cases, the most common enhancement 
procedures are photorefractive keratectomy (PRK) and LASIK,6,7 though there are some reports of repeat SMILE.8

This retrospective, single-site review seeks to determine rates of enhancement and visual prognosis following PRK 
enhancement of SMILE.
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Materials and Methods
Patient Selection
This retrospective study includes all patients who underwent SMILE at Hoopes Vision in Draper, Utah, USA between 
March 14, 2017 and April 8, 2022. Primary outcomes were rate of enhancement, post-enhancement uncorrected distance 
visual acuity (UDVA), and post-enhancement corrected distance visual acuity (CDVA). Data collected for all patients 
included age at SMILE, gender, pre-SMILE target refraction, SMILE laser set values, and pre-SMILE sphere, cylinder, 
axis, UDVA, CDVA, keratometry, and pachymetry. For those who underwent PRK enhancement, the same data was 
collected pre-PRK and at three and 12 months post-PRK. Spherical equivalent (SEQ) was calculated by adding the 
sphere value to half of the cylinder value in diopters (D).

Primary SMILE Procedure
SMILE procedures were performed using Visumax 500 kHz femtosecond laser (Carl Zeiss Meditec, Jena, Germany). 
Preoperatively, the limbus was marked at 3 and 9 o’clock with a surgical marking pen while the patient was seated and 
upright. Intraoperatively, the cornea was marked at the corresponding 3 and 9 o’clock positions inside the limbus using 
a caliper set at 8 mm and while the patient was supine. Suction was applied for fixation, and the interface cone was gently 
rotated manually to correct any cyclotorsion noted. Settings included a 120 µm cap thickness and a 7.5 mm cap diameter. 
The hinge was placed superiorly with a 60-degree hinge angle and a 90-degree side-cut angle. Diameter of the lenticule 
was 6.5 mm with 4.4 µm spot separation. Lenticule side-cut, flap, and flap side-cut had spot separations of 2.0 µm, 3.0 
µm, and 2.0 µm, respectively. Laser-bed energy was 130 nJ. Post-operative regimen included fluoroquinolone antibiotic 
drops four times daily for one week and 1% prednisolone acetate drops four times daily for one week. After the first 
week, prednisolone was tapered over the subsequent three weeks.

PRK Enhancement Procedure
Enhancement was performed via alcohol-assisted PRK. Epithelial debridement was performed with 18% alcohol for 25 
seconds, followed by stromal ablation with a WaveLight EX500 excimer laser (Alcon Laboratories, Inc., Fort Worth, 
Texas, USA). Laser settings included an ablation zone of 6.5 mm and a transitional zone of up to 9.0 mm. Mitomycin 
C 0.02% was applied for 20 seconds whenever ablation depth exceeded 65 microns. After the procedure, a bandage 
contact lens was placed for one week. Post-operative regimen included topical moxifloxacin 0.5% four times daily for 
one week and prednisolone acetate 1% four times daily for one month. After one month, prednisolone acetate was 
replaced with fluorometholone 0.1% four times daily, which was then tapered until 12 weeks post-operative.

Statistical Analysis
A two-sample, two-tailed (unpaired/independent) t-test was used to compare age, sphere, cylinder, SEQ, UDVA, CDVA, 
keratometry, and pachymetry between pre-SMILE enhancement and non-enhancement groups (Table 1). Gender and 
laterality of operated eyes were assessed using a chi-squared test. In comparing pre-enhancement and post-enhancement 
parameters, a paired, two-tailed t-test was used (Table 2). This t-test was performed using the 12-month follow-up data as 
the post-enhancement data. If there was no 12-month follow-up for a patient, the latest post-operative visit available was 
used. We also stratified the enhancement group by those whose SMILE procedure resulted in spherical overcorrection 
versus undercorrection and performed the same paired, two-tailed t-test. Efficacy and safety indices were calculated by 
dividing the mean post-operative UDVA by the mean pre-operative CDVA, and by dividing the mean post-operative 
CDVA by the mean pre-operative CDVA, respectively. Statistical analyses were performed using Microsoft Excel 2016. 
P-values less than 0.05 were considered statistically significant.

Results
Following primary SMILE, 15 out of 405 eyes (11 out of 207 patients) underwent PRK enhancement, equating to a 3.7% 
rate of enhancement. The mean time between SMILE and the most recent follow-up visit after PRK enhancement was 27 
±18.9 months (range: 2 to 63). Considering only those patients with one and two years of follow-up, we identified a 1 and 
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2-year rate of enhancement of 1.3% and 7.3%, respectively. The mean time between primary SMILE and PRK 
enhancement was 15.9±6.94 months (range five to 26 months). Eight out of eleven patients (73%) who underwent 
enhancement were female.

Rates of enhancement were also stratified by the year initial SMILE was performed. Though the mean time between 
SMILE and enhancement was the same, the rate of enhancement decreased from 10% to 2% between 2019 and 2020. 
Additionally, we calculated a normalized rate of enhancement of 1.8 enhancements per 100 person-years.

Table 1 Demographic/Preoperative Comparisons Between the Enhancement and 
Non-Enhancement Groups

Pre-SMILE 
Parameters

PRK Enhancement 
After SMILE  

n=15

SMILE without 
Enhancement  

n=390

p-value

Age, years 0.74
Mean ± SD 33.82 ± 6.21 34.6 ± 7.87
Range 25 to 45 18 to 57

Sex, n (%) 0.34

Male 3 (27.3) 82 (41.8)
Female 8 (72.7) 114 (58.2)

Surgical eye, n (%) 0.42

Right 6 (40.0) 197 (50.5)
Left 9 (60.0) 193 (49.5)

UDVA logMAR 0.18

Mean ± SD 1.42 ± 0.31 1.56 ± 0.40
Range 1.00 to 2.10 0.10 to 2.10

CDVA logMAR 0.80

Mean ± SD −0.01 ± 0.03 −0.01 ± 0.03
Range −0.10 to 0.00 −0.10 to 0.00

Sphere, D 0.84

Mean ± SD −5.15 ± 1.38 −5.24 ± 1.55
Range −7.75 to −3.25 −10.8 to −1.5

Cylinder, D 0.31

Mean ± SD −0.47 ± 0.51 −0.64 ± 0.64
Range −1.75 to 0.00 −4.25 to 0

SEQ, D 0.68
Mean ± SD −5.38 ± 1.46 −5.55 ± 1.57
Range −7.88 to −3.38 −11.1 to −1.5

K1, D 0.77

Mean ± SD 43.5 ± 1.34 43.6 ± 1.22
Range 41.3 to 45.6 40.1 to 48.3

K2, D 0.95
Mean ± SD 44.5 ± 1.49 44.5 ± 1.26
Range 41.8 to 47.3 40.5 to 49.3

Pachymetry, µm 0.95

Mean ± SD 557 ± 42.8 548 ± 30.1

Range 501 to 640 449 to 650

Abbreviations: ±, plus or minus; SD, standard deviation; n, number of data points; UDVA, uncorrected 
distance visual acuity; CDVA, corrected distance visual acuity; logMAR, logarithm of the minimum angle of 
resolution; D, diopter; SEQ, spherical equivalent; K, keratometry; µm, microns.
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No statistically significant differences were found in age, gender, laterality, or pre-SMILE sphere, cylinder, SEQ, 
UDVA, CDVA, keratometry, or pachymetry between the enhancement and non-enhancement groups (Table 1). The 
average age of patients who underwent PRK enhancement was 33.8±6.3 years (range 25 to 45), compared to 34.6±7.8 
years (range 18 to 57) in the non-enhancement group. 73% of patients in the enhancement group were female, compared 
to 58% in the non-enhancement group. When the enhancement group was stratified into those whose SMILE resulted in 
undercorrection and in overcorrection, there was no statistical significance between these groups in age, SEQ, UDVA, or 
CDVA before SMILE, though the mean SEQ was less myopic in the overcorrection group (−5.03±1.44 D versus −5.56 
±1.51 D; p = 0.52).

Following primary SMILE, 13 eyes (87%) had a UDVA of 20/40 or better, and none had a UDVA of 20/20 or better. 
Nine eyes (60%) were within 1.0 D of target SEQ, and two (13%) were within 0.5 D. Mean SEQ was −0.63±0.77 D and 
mean cylinder was −0.70±0.53 D (Table 2). Nine eyes (60%) had spherical undercorrection, five (33%) had spherical 
overcorrection, and one was spherically plano (7%). While all eyes had a CDVA of 20/40 or better, 14 eyes (93%) had 
a post-SMILE CDVA of 20/20 or better.

After one year of post-enhancement follow-up, all eyes had a UDVA of 20/40 or better, and 13 eyes (87%) had 
a UDVA of 20/20 or better (Figure 1). All were within one diopter of target SEQ, 13 (87%) were within 0.50 D, and 10 

Table 2 Pre-Enhancement and Post-Enhancement Parameters

Parameters Pre- 
Enhancement  

n=15

Post- 
Enhancement  

n=15

p-value

UDVA logMAR 0.000001*

Mean ± SD 0.26 ± 0.11 0.02 ± 0.05
Range 0.10 to 0.48 0.00 to 0.18

CDVA logMAR 0.33

Mean ± SD 0.01 ± 0.03 0.00 ± 0.00
Range 0.00 to 0.10 0.00 to 0.00

Sphere, D 0.34
Mean ± SD −0.28 ± 0.93 0.00 ± 0.51
Range −1.50 to 1.50 −0.75 to 1.00

Cylinder, D 0.04*

Mean ± SD −0.70 ± 0.53 −0.35 ± 0.28
Range −1.75 to 0.00 −0.75 to 0.00

Axis 0.50
Mean ± SD 73.9 ± 68.5 107 ± 63.5
Range 1.00 to 177 22.0 to 180

SEQ, D 0.10

Mean ± SD −0.63 ± 0.77 −0.18 ± 0.45
Range −1.63 to 0.8 −0.88 to 0.63

Sphere (- only), D (n=9) (n=9) 0.002*
Mean ± SD −0.94 ± 0.35 0.06 ± 0.63
Range −1.50 to −0.50 −0.75 to 1.00

Sphere (+ only), D (n=5) (n=5) 0.03*

Mean ± SD 0.85 ± 0.45 −0.10 ± 0.29
Range 0.25 to 1.50 −0.50 to 0.25

Note: *Statistically significant with a p-value <0.05. 
Abbreviations: n, number of data points; ±, plus or minus; SD, standard deviation; UDVA, 
uncorrected distance visual acuity; CDVA, corrected distance visual acuity; logMAR, logarithm 
of the minimum angle of resolution; D, diopter; SEQ, spherical equivalent; +, positive; -, negative.
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Figure 1 Standard nine graphs of refractive surgery for PRK-enhancement of SMILE. (A) Cumulative preoperative Snellen CDVA (gray), postoperative UDVA at three 
months (black), and postoperative UDVA at 12 months (red). (B) Difference in number of Snellen lines between postoperative UDVA and preoperative CDVA at three 
months (black) and 12 months (red) postoperative. (C) Postoperative change in number of Snellen lines of CDVA at three months (black) and 12 months (red), as compared 
to preoperative CDVA. (D) Attempted versus achieved postoperative spherical equivalent refraction at three months (black points) and 12 months (red points). Black and 
red dotted lines are the lines of best fit at three and 12 months, respectively, with their parameters (mathematical formula and R-squared, the coefficient of determination) 
given in the black and red boxes. The gray line represents the points where achieved equals attempted correction. The green line represents the points where achieved 
correction is ±0.5 D from attempted correction. The magenta line represents where achieved correction is ±1.0 D from attempted correction. (E) Accuracy of 
postoperative spherical equivalent refraction relative to target at three months (black) and 12 months (red). (F) Refractive stability as demonstrated by mean spherical 
equivalent refraction at one, three, six, and 12 months. (G) Refractive astigmatism preoperatively (gray), three months postoperatively (black), and 12 months post-
operatively (red). (H) Target versus surgically induced postoperative astigmatism at three months (black points) and 12 months (red points). Black and red dotted lines are 
the lines of best fit at three and 12 months, respectively, with their parameters (mathematical formula and R-squared, the coefficient of determination) given the black and 
red boxes. The gray line represents the points where surgically induced equals target. The green line represents the points where surgically induced astigmatism is ±0.5 
D from target induced astigmatism. The magenta line represents the points where surgically induced astigmatism is ±1.0 D from target. (I) Refractive astigmatism angle of 
error at three months (black) and 12 months (red) postoperative. 
Abbreviations: CDVA, corrected distance visual acuity; UDVA, uncorrected distance visual acuity; mo, months; VA, visual acuity; D, diopters; ±, plus or minus; SEQ, 
spherical equivalent; TIA, target induced astigmatism; SIA, surgically induced astigmatism; arith. mean, arithmetic mean; abs. mean, absolute mean.
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(67%) were within 0.25 D. We identified statistically significant improvements in UDVA and cylinder, with a final UDVA 
of 0.02±0.05 and a final cylinder of −0.35±63.5 D (Table 2). Mean sphere did not show a significant change for the group 
as a whole. When sphere was stratified into groups of either negative or positive spheres, significant improvements were 
seen for each. Mean SEQ improved from −0.63±0.77 D to −0.18±0.45 D but was not statistically significant (p = 0.10). 
Of those with 12-month follow-up data, none had UDVA worse than CDVA, and none had lost lines of CDVA. Efficacy 
and safety indices were 1.03 and 0.99, respectively.

Discussion
Between the first published trials of SMILE in 2011 and June 2022,9 we identified twelve studies in the literature that 
present cases of enhancement following SMILE (Table 3).5,8,10–18 Of these, eight identified rates of enhancement 
following SMILE. In a 2017 study in Singapore, Liu et al found a prevalence, 1-year incidence, and 2-year incidence 
of enhancement of 2.7%, 2.1%, and 2.9%, respectively.5 These rates differ somewhat but are comparable to those in our 
study (3.5%, 1.3%, and 7.3%). Other reported rates are similar, ranging from 1.1% to 4.4%. Additionally, Liu et al 
calculated a median time of 10.5 months between primary SMILE and enhancement (range 7–22 months), lower than but 
comparable to our findings (median 17 months, range 5–26 months).5

When rates of enhancement were stratified by year in which primary SMILE was performed, 2020 and 2021 had 
lower rates (2% and 0%, respectively) than 2017 and 2019 (9% and 10%, respectively). Note that 2018 had a rate of 0% 
but had a disproportionately small sample size (18 eyes). The mean time between SMILE and enhancement was similar 
for each year and was within follow-up time. Though further follow-up is necessary to support this finding, this suggests 
that SMILE outcomes have improved since the procedure began. This could be attributable to both increased surgical 
experience and refinement of the surgical nomogram. In the first year, 2017, only spherical correction was available in the 
United States.1 In 2018, SMILE was approved for myopic astigmatism.3 By 2020, the nomogram had been refined, 
improving the achieved refractive accuracy.

Patients who underwent enhancement tended to have unsatisfactory refractive outcomes following primary SMILE, 
with most having residual refractive error and none having a UDVA of 20/20 or better. Other studies note the same. Liu 
et al reported that pre-enhancement UDVA ranged from 20/80 to 20/25 with most cases due to undercorrection,5 and 
Siedlecki et al reported a mean pre-enhancement spherical equivalent of −0.51±1.08 D, with 32% within 1.00 D of target 
refraction.12 Most of the cases in our study were due to undercorrection, though a few were cases of overcorrection. 
While there was no statistically significant difference in pre-SMILE data between the over- and undercorrection groups, 
the small sample size makes this distinction difficult. However, it is reasonable to consider that patients with less 
significant myopia may be more likely to be overcorrected.

We found no statistical difference between the enhancement and non-enhancement groups pre-SMILE. In contrast, 
Liu et al found statistically significant differences between these groups for eye laterality, age at SMILE, pre-operative 
SEQ, myopia, and astigmatism despite having a similar sample size (14 eyes).5 They reported that the most significant 
risk factor for enhancement was age greater than 35 years (odds ratio: 5.58). Other significant risk factors in their study 
arranged in order of decreasing odds ratio included right-sided laterality, high preoperative SEQ or astigmatism, and 
intraoperative suction loss.

In this study, PRK resulted in the successful enhancement of SMILE with respect to indices of both safety and 
efficacy. Other studies reported similar results, whether the enhancement procedure was PRK or LASIK (Table 3). 
Outcomes of efficacy in the literature include a rate of 74–100% of patients reporting a post-enhancement SEQ within 
0.50 D of target and 92–100% within one diopter. Additionally, 93–100% of patients are reported to have a post- 
enhancement UDVA of 20/40 or better, and 20–95% with 20/20 or better. Reported safety outcomes include 0–15% with 
one line of CDVA lost and 0–20% with two or more lines lost. These reports are similar to the present study, where 88% 
were within 0.5 D of target, 100% within 1.0 D, 100% with UDVA 20/40 or better, 75% 20/20 or better, and no eyes lost 
lines of CDVA.

Five studies used PRK, five used LASIK or CIRCLE, and two used Re-SMILE for the enhancement. One of the Re- 
SMILE studies is a single case report,18 and the other was a series of nine cases.8 Though this small sample size makes 
comparison with Re-SMILE difficult, the outcomes of the PRK and LASIK studies can be compared. The earliest of 
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Table 3 Published Literature Concerning Visual Outcomes of SMILE Enhancement

Study Year Location # Primary 
SMILE

# Total 
ENH

Rate (%) # Eyes with 
Outcome 
Analyzed

Time to ENH 
(Months)

SEQ within (%) Pre-ENH CDVA (%) Post-ENH UDVA (%) CDVA Lost (%)

±0.5 D ±1.0 D 20/40 or 
Better

20/20 or 
Better

20/40 or 
Better

20/20 or 
Better

1 Line 2+ Lines

Re-SMILE

Donate18 2015 France - 1 - 1 3 100 100 100 100 100 100 0 0

Sedky8 2018 Egypt - 9 - 9 - 78 78 22 0 89 11 11 0

LASIK/CIRCLE

Chansue15 2015 Thailand - 28 - 28 6.6±3.1 (2.3 to 13.4) - - - - 100 96 8 0

Siedlecki12 2018 Germany 2065 22 1.1 22 10.0±7.9 91 100 100 81.8 100 77 9 0

Reinstein16 (1) 2018 UK 3933 162 4.1 139 - - - - - - - 1 0

Reinstein17 (2) 2018 UK 2643 116 4.4 100 17±6 (8 to 35) 74 95 100 95 98 95 15 0

Siedlecki13 2019 Germany 2803 65 2.3 12 11.0±4.4 100 100 100 83 100 83 0 0

PRK

*Ivarsen10 2014 Denmark - 5 - 5 7.8±2.9 (5 to 12) - - 100 60 100 20* 0 20

Siedlecki11 2017 Germany 1963 43 2.2 40 9.82±5.3 80 93 - 72.5 96 63 15 0

Liu5 2017 Singapore 524 14 2.7 14 11.9±4.5 (7 to 22) 83 92 100 78.6 93 64 7 0

Siedlecki13 2019 Germany 2803 65 2.3 12 9.7±7.2 100 100 100 92 100 83 8 0

Gab-Alla14 2021 Egypt 1920 68 3.5 68 6.7±0.4 (6 to 8) 100 100 100 17.6 100 21 0 0

Current Study 2022 US 405 15 3.7 15 15.9±6.94 (5 to 26) 88 100 100 93 100 87 0 0

Notes: *This study involved cases of post-SMILE irregular astigmatism requiring topography-guided, therapeutic PRK enhancement, so the visual outcomes may not be representative of a typical enhancement. CDVA and UDVA are given 
in Snellen units. Time to ENH is formatted as mean ± standard deviation (minimum to maximum). 
Abbreviations: PRK, photorefractive keratectomy; LASIK, laser-assisted in-situ keratomileusis; SMILE, small-incision lenticule extraction; Re-SMILE, repeat small-incision lenticule extraction; #, number of; ENH, enhancement; %, percentage; 
±, plus or minus; SEQ, spherical equivalent; CDVA, corrected distance visual acuity; UDVA, uncorrected distance visual acuity; D, diopter.

C
linical O

phthalm
ology 2022:16                                                                                                   

https://doi.org/10.2147/O
P

T
H

.S381319                                                                                                                                                                                                                       

D
o

v
e

P
r
e

s
s
                                                                                                                       

3039

D
o

v
e

p
r
e

s
s
                                                                                                                                                       

M
oshirfar et al

Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


these, a 2014 study by Ivarsen et al, involved therapeutic enhancement following five cases of SMILE complicated by 
post-operative irregular astigmatism.10 Considering this complication, visual outcomes are poorer than in the other 
studies and may not be representative of a typical enhancement. Excluding this study, the visual outcomes between the 
PRK and LASIK studies are comparable. However, some trends can be identified. Measures of safety are similar in both 
groups, but loss of two or more lines of CDVA was only reported in PRK. Regarding efficacy, LASIK studies had higher 
post-enhancement rates of 20/20 UDVA, though UDVA in one PRK study was limited by poor pre-CDVA.14 Accuracy of 
achieved SEQ was comparable between the two groups. Notably, we did not distinguish between cases of thin-flap 
LASIK and CIRCLE, so we cannot suggest whether the trends above represent only one or both methods.

Though our literature search suggests that LASIK enhancement may have a marginally higher safety and efficacy than 
PRK enhancement, there is not enough data to make this conclusion. A few considerations need to be discussed when 
comparing PRK enhancement with other enhancement methods. Electing to have LASIK after receiving SMILE defeats the 
biomechanical advantages that SMILE offers by avoiding a flap. Furthermore, in LASIK/CIRCLE, there is a risk of corneal 
weakening due to the damage of Bowman’s layer and anterior corneal cap,19 and a subset of patients may be unable to 
receive LASIK/CIRCLE due to insufficient residual stromal depth. Conversely, PRK enhancement offers several advantages 
over LASIK/CIRCLE, including stronger biomechanical properties and preservation of the stromal bed. It is also considered 
the most straightforward approach compared to the other methods. A drawback of PRK enhancement post-SMILE is 
increased inflammatory and apoptotic cells compared to other methods of enhancement; however, this can be controlled with 
mitomycin-C.20 Ophthalmologists who are working with patients seeking enhancement after SMILE should consider the 
advantages and disadvantages of each retreatment method to ensure high efficacy and safety.7

Though SMILE has been FDA-approved in the United States since 2016, relatively little information has been 
reflected on this topic from North America. Considering the sparsity of research done in this region, the authors believe 
this work adds value and supports the existing literature in other parts of the world. Limitations of this study include the 
small sample size and non-linear follow-up data. Another limitation is the changing experience of surgeons after SMILE 
procedures began and the refinement of the surgical nomograms as more procedures were carried out over time. Future 
studies can be conducted with larger sample sizes and more structured follow-up visits.

Conclusion
This study retrospectively reviewed 15 cases of PRK enhancement following SMILE. The rate of enhancement was 
3.7%. Though limited by the small sample size and retrospective nature of the study, this result fits within the range 
reported in the literature, which suggests that ophthalmologists may anticipate an enhancement rate of one to seven 
percent following SMILE. In these cases, PRK is a safe and effective procedure for enhancement of SMILE.
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