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Purpose: We aimed to compare transepithelial photorefractive keratectomy  (TPRK) and femtosecond 
laser‑assisted in  situ keratomileusis  (FS‑LASIK) for myopia treatment by analyzing corneal curvature, 
asphericity  (Q‑value), and corneal aberration. Methods: Corneal topography was measured before and 6 
months after the TPRK or FS‑LASIK surgery. We measured and compared corneal curvature (sagittal curvature 
in the 1‑ to 7‑mm zones), change in keratometric measurements (Kmpost – Kmpre, ΔK), Q‑values (from the 
vertex of the 6‑, 7‑, 8‑, and 9‑mm zones), higher‑order aberration (HOA), vertical and horizontal trefoil (Z3‑3 
and Z33), vertical and horizontal coma (Z3‑1 and Z31), and spherical aberration (Z40) between the two surgery 
groups. Results: The sagittal curvature  ∆  K in the 1‑mm zone after TPRK was significantly higher than 
after FS‑LASIK. The ∆ K/∆SE (∆SE [spherical equivalent] = SEpre – SEpost) ratio in the 1‑ to 4‑mm diameter 
zones was significantly higher after TPRK than after FS‑LASIK. The preoperative Q‑values of the 6‑  and 
7‑mm zones did not differ between the treatment groups, but postoperative values were significantly higher 
following FS‑LASIK than following TPRK. HOA, Z40, and Z3‑1 were all significantly higher after surgery in 
both groups. Postoperative Z3‑3 was significantly higher following TPRK but not following FS‑LASIK. There 
were no postoperative differences in aberrations in either group; however, the change in HOA and Z3‑1 was 
significantly greater following FS‑LASIK. Conclusion: TPRK changes the corneal curvature to a greater extent 
and the visual quality (Q‑value, aberrations) to a lesser extent than FS‑LASIK.
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Femtosecond laser‑assisted in  situ keratomileusis  (FS‑LASIK) 
and transepithelial photorefractive keratectomy (TPRK) alter the 
corneal refractive power by sculpting the desired corneal shape 
using laser ablation.[1–3] Both techniques are safe, predictable, and 
effective for myopia correction.[2‑4] Moreover, both were reported 
to produce similar visual and refractive outcomes.[5] During 
TPRK, excimer laser ablates the corneal epithelium and stroma. 
In 2012, the reverse single‑step technique was introduced.[6] In 
this method, the refractive component of ablation is applied to 
the stroma, followed by an epithelial profile. This technique 
provides a smooth post‑ablative stromal bed counter, less haze, 
fast epithelial healing, and better visual quality.[7,8] In FS‑LASIK, 
the excimer laser is used after femtosecond laser, because of 
which flap‑related complications are inevitable. There are some 
differences in corneal curvature, asphericity, and aberrations 
between these surgical procedures,[9–12] but their impact is poorly 
understood. Thus, this study aimed to compare these parameters 
between TPRK and FS‑LASIK.

Methods
Patients
For this comparative clinical study, all patients met the 
requirements for TPRK and FS‑LASIK. The patients were 

recruited at our hospital between January and October 2018. 
Only the right eye of each patient was included in this study. 
Fifty‑six patients consented to undergo the TPRK procedure, and 
56 consented to undergo the FS‑LASIK procedure. Allocation to 
either treatment group was based on the patient’s selection of 
the surgical procedure after receiving a thorough explanation 
of both procedures. The inclusion criteria were as follows: (1) 
age ≥ 18 years, (2) stable refraction over the previous two years, (3) 
spherical equivalent < –8.00 diopters, (4) residual stromal bed of at 
least 300 µm in FS‑LASIK or 350 µm in TPRK, and (5) consent to 
attend all follow‑up visits. Exclusion criteria were as follows: (1) 
systemic or ocular diseases, (2) pregnancy or breastfeeding, (3) 
forme fruste keratoconus, diagnosed by corneal topography, (4) 
severely dry eye(s), and (5) collagen vascular diseases. This study 
was performed following the tenets of the Declaration of Helsinki 
and was approved by our Institutional Ethics Committee. All 
participants provided informed consent.

Preoperative assessment
All patients underwent a complete ophthalmologic 
examination before surgery. The examination consisted 
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of measurements of uncorrected visual acuity  (UCVA), 
best‑corrected distance visual acuity  (BCVA), cycloplegic 
refraction, manifest refraction (sphere, cylinder, and spherical 
equivalent), intraocular pressure, corneal pachymetry, corneal 
topography  (Pentacam; Oculus Optikgerate GmbH, Wetzlar, 
Germany), slit‑lamp evaluation, and fundoscopy. The corneal 
aberrations, corneal curvature, and asphericity were obtained 
from the corneal topography assessment.

Surgical procedures
All surgical procedures were performed by experienced 
surgeons. After applying a topical anesthetic (oxybuprocaine 
hydrochloride; Santen Pharmaceutical Co. Ltd., Osaka, Japan), 
the standard surgical procedures were performed.

For the FS‑LASIK surgery, flaps were created using a 
VisuMax femtosecond laser  (Carl Zeiss Meditec AG, Jena, 
Germany) set with the following parameters: frequency, 500 
kHz; energy cut index, 27 to 29; 90° side‑cut angle; superior 
hinge; flap diameter, 8.1 mm; and attempted flap depth, 105–110 
μm. The excimer laser ablation was then completed using 
the SmartPulse technology  (Schwind Amaris 750 laser suite, 
Schwind eye‑tech‑solutions GmbH, Kleinostheim, Germany). All 
treatments had aberration‑free profiles (aspheric). An ablation 
zone of between 6.0 and 7.0 mm in diameter was used based 
on the mesopic pupil size. After surgery, all patients received 
topical 0.1% fluorometholone (Santen Pharmaceutical Co. Ltd.) 
four times daily for 1 week, followed by three times daily for 
3 weeks. For 1 week after the surgery, 0.3% levofloxacin (Bausch 
& Lomb Freda Inc., Jinan, Shandong, China) was administered 
three times daily. Artificial tears were administered as needed.

For the TPRK surgery, the epithelium and stroma were 
ablated in a single step using the aberration‑free TPRK mode 
of the Schwind Amaris 750 laser (Schwind eye‑tech‑solutions 
GmbH). Epithelial ablation was set to 55 µm centrally and 65 µm 
peripherally, based on a previous population‑based epithelial 
profile study. The SmartPulse technology was used for single 
step TPRK. The optical zone diameter varied among treatments 
between 6.0 and 7.0 mm, based on the mesopic pupil diameter 
and refractive error. Single‑step laser delivery was carried out 
immediately after the epithelial ablation, and the cornea was then 
cooled with 20 mL of chilled balanced salt solution. After surgery, 
all patients received topical 0.1% fluorometholone  (Santen 
Pharmaceutical Co. Ltd.) four times daily for one month, 
followed by treatment of three, two, and one time daily, one 
month each. In addition, 0.3% levofloxacin  (Bausch & Lomb 
Freda Inc.) was administered three times daily for 1 week after 
the surgery. Artificial tears were administered as needed.

Postoperative assessment
Examinations were performed 1 day, 3 days, 1 week, and 
one, two, three, four, and six months after the surgery. UCVA 
and BCVA were recorded in the logMAR format. UCVA, 
BCVA, manifest refraction, intraocular pressure, and slit‑lamp 
examination were performed during each visit. Corneal 
topography was evaluated at the 3‑ and 6‑month follow‑up visits.

Sagittal curvature in the 1‑  to 8‑mm zones and corneal 
aberrations were recorded from the Pentacam HR  (Oculus 
Optikgerate GmbH) measurements. The anterior, simulated 
keratometer readings at a ring of 15° around the corneal 
apex, termed k‑values, were also recorded from the Pentacam 
HR measurements. In our study, the surgically‑induced 
changes in corneal curvature  (K) were calculated as ΔK 
= (Kmpost – Kmpre), where Km = (K1 + K2)/2. K1 represents 
the keratometry value for the flat meridian and K2 for the steep 
meridian. Kmpost represents the postoperative Km, and Kmpre 
represents the preoperative Km.

For corneal aberrations, we analyzed the Zernike 
coefficients of vertical trefoil  (Z3‑3), horizontal trefoil  (Z33), 
vertical coma  (Z3‑1), horizontal coma  (Z31), and spherical 
aberration  (Z40). The parameters of corneal higher‑order 
aberration (HOA) were also analyzed. All the parameters were 
recorded using the Pentacam HR.

A difference in the spherical equivalent  (∆SE) was defined 
as the preoperative spherical equivalent  (SEpre) minus the 
postoperative spherical equivalent (SEpost); ∆SE = SEpre – SEpost.

Statistical analysis
All statistical analyses were performed using SPSS 
version  24.0  (IBM Corp., Armonk, NY, USA). Continuous 
variables are presented as mean ±  standard deviation. The 
visual acuity outcomes in logMAR notation were compared. 
Independent‑samples Student’s t‑test was used to compare the 
TPRK and FS‑LASIK groups. The Mann–Whitney rank–sum 
U test was used to analyze non‑normally distributed data. 
A Chi‑squared test was used to analyze sex differences between 
the groups. Pearson’s linear correlation was used to investigate 
the linear relationships between the change of SA and corneal 
refractive power. Differences with P < 0.05 were considered 
statistically significant for all tests.

Results
A total of 56 eyes of 56 patients in each group were included 
in the final analysis. Table 1 shows the baseline characteristics 
of the participants in both groups. The groups did not differ in 
age, sex, k‑value, or spherical equivalent (p > 0.05).

All surgeries were completed successfully, and no 
complications have occurred at any point during the treatment. 
All eyes achieved the target refraction. For TPRK, the Pearson’s 
index of intended and achieved correction was 0.97 (p < 0.01); 
for FS‑LASIK, the index was 0.99 (p = < 0.01). The optical zones 
in TPRK and FS‑LASIK were similar  (6.47  ±  0.16 mm and 
6.43 ± 0.17 mm, respectively). The groups were also similar 
in the corneal stroma ablation depth  (73.13 ±  14.22 µm and 
75.72 ± 13.60 µm, respectively).

When differences in keratometry measurements (∆K) were 
calculated in the 1.0‑ to 7.0‑mm diameter zones from the apex, a 
significant difference was found between the groups in the 1‑mm 
zone [Table 2 and Fig. S1]. The ∆ K/∆SE ratio was compared in the 
1‑ to 7.0‑mm diameter zones from the apex. It differed between 
the groups in the 1‑ to 4‑mm diameter zones [Table 3].

As shown in Table 4 and Fig. S2, the pre‑ and post‑surgery 
Q‑values did not differ between the groups. The post‑surgical 
Q‑values and the change in Q‑values between before and after the 
surgery differed between the groups in the 6‑ and 7‑mm zones.

The corneal higher‑order aberrations showed no difference 
between the groups before or after the surgery. In the TPRK 
group, there were significant differences in corneal HOA, 
spherical aberration, vertical coma, and horizontal trefoil 
between the pre‑  and post‑surgical evaluations. Similar 
comparison in the FS‑LASIK group found significant 
differences in corneal HOA, spherical aberration, and vertical 
coma. The difference in aberration values (△) between before 
and after surgery in the corneal HOA and vertical coma were 
0.30 ± 0.25 and –0.17 ± 0.26, respectively, in the TPRK group, 
and 0.42 ± 0.28 and –0.32 ± 0.31, respectively, in the FS‑LASIK 
group. The groups differed in both values [Table 5].

Discussion
TPRK and FS‑LASIK are now commonly used for correcting 
myopia and astigmatism, and both procedures have been 
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shown to be safe and effective.[5] In the present study, the 
Pearson index of intended and achieved correction was 0.97 
and 0.99 in the TPRK and FS‑LASIK groups, respectively. In 
other words, both procedures showed good predictability in 
the correction of myopia, in agreement with the findings of 
previous studies.[3,5] These days, excimer laser procedures for 
refractive surgery have different ablation profiles, including 
customized and aspherical ablation, and wavefront‑  or 
topography‑guided treatment.[9,13‑14] In this study, both 
procedures applied aberration‑free laser ablation using the 
Schwind Amaris 750s platform (Schwind eye‑tech‑solutions). 
This aspherical ablation method is suitable for most patients. 
The profile aims to preserve the original spherical aberration 
value of the eye by delivering additional laser pulses to the 
periphery to maintain the natural shape of the cornea.[15,16]

Refractive surgery is used to correct refractive error by 
changing the corneal refractive power. Kim et  al. found no 
significant difference in ∆ K between LASIK and PRK.[17] In 
our study, we similarly found no significant difference in ∆ K 
between TPRK and FS‑LASIK. However, in this study, the ∆ K 
for TPRK was slightly higher than for FS‑LASIK. Furthermore, 
we found a smooth line in the 1‑  to 7‑mm diameter zones 
for the ∆ K in TPRK, whereas the line was slightly steeper in 
FS‑LASIK [Fig. S1]. It is possible that epithelium regeneration 
had a major effect on this result. A previous study showed 
that the corneal epithelium could alter its thickness profile to 
reduce surface irregularities and reestablish a smooth optical 

surface.[18] Reinstein et  al. found that a lenticular change 
occurs in the epithelial thickness profile, with more central 
thickening (within 1.5 mm) than in the paracentral area (annulus 
between 3.0 mm and 3.4 mm) after LASIK.[19] However, after 
TPRK, a significant epithelial thickening was observed in the 
lenticular mid‑peripheral area (between the 5‑mm and 6‑mm 
diameter rings), but not in the central 2‑mm diameter zone.[20]

The ∆ K/∆SE indices in the TPRK group were significantly 
higher than those in the FS‑LASIK group in the 1‑  to 4‑mm 
diameter zones. These are the primary zones involved in the 
correction of myopia. A study by Maldonado‑Bas and Onnis 
reported keratometric flattening of 4.98 D (11.29%) in patients 
requiring correction of ‑3.00 to ‑6.00 D (‑5.12 ± 0.81 D), and 7.07 
D (15.94%) in patients requiring correction of ‑6.00 to ‑10.00 
D  (‑8.33 ±  1.24 D).[21] These findings contradict those of the 
present study. In the TPRK group, we observed keratometric 
flattening of approximately 4.26 D (10%, mean ∆ K/∆SE = 0.90), 
while keratometric flattening in the FS‑LASIK group was 4.20 
D (16%, mean ∆ K/∆SE = 0.84). The reason for this difference 
in ∆ K/∆SE is the creation of a flap in FS‑LASIK. Ortiz et al. found 
that the refractive change in corneal curvature was smaller after 
FS‑LASIK than after LASIK performed using a mechanical 
microkeratome.[22] In addition, Zhang et  al. found that the 
changes in corneal curvature differed between small incision 
lenticule extraction (SMILE) and FS‑LASIK, and suggested that 
this might be due to the creation of a flap.[23] The combined use 
of the ΔK/∆SE and postoperative refraction parameters may 

Table 1: Patient characteristics and average preoperative values

Parameter TPRK FS‑LASIK t*/χ2 P

Eyes (n) 56 56

Sex (Male/Female) 27/29 28/28 0.00 0.83

Age (years) 24.82±5.03 (18~36) 23.20±5.65 (18~38) 1.58 0.12

Spherical (D) ‑4.46±1.00 (‑7.00 ~ ‑2.50) ‑4.53±1.17 (‑7.00 ~ ‑2.50) 0.33 0.74

Cylinder (D) ‑0.49±0.49 (‑1.75~0.00) ‑0.52±0.58 (‑2.50~0.00) 0.37 0.72

SE (D) ‑4.71±1.04 (‑7.00 ~ ‑2.75) ‑4.79±1.15 (‑7.00 ~ ‑2.50) 0.40 0.69
Ks 43.23±1.58 (40.80~46.10) 42.82±0.92 (40.40~45.00) ‑1.68 0.10

FS‑LASIK, femtosecond laser‑assisted in situ keratomileusis; SE, spherical equivalent; TPRK, transepithelial photorefractive keratectomy; Preoperative k are the 
anterior, simulated keratometer readings on a ring of 15° around the corneal apex. *Student’s t‑test. Continuous variables are reported as mean±standard deviation

Table 2: Comparison of∆K between the two groups

∆K1 ∆K2 ∆K3 ∆K4 ∆K5 ∆K6 ∆K7

TPRK ‑4.10±1.08 ‑4.18±1.04 ‑4.27±0.97 ‑4.25±0.91 ‑4.11±0.81 ‑3.84±0.75 ‑3.40±0.67

FS‑LASIK ‑3.66±1.01 ‑3.81±1.01 ‑3.99±1.03 ‑4.09±1.01 ‑4.25±0.82 ‑3.87±0.75 ‑3.31±0.65

t ‑2.183 ‑1.85 ‑1.44 ‑0.85 0.87 0.19 ‑0.69
P 0.03 0.07 0.15 0.40 0.39 0.85 0.49

FS‑LASIK, femtosecond laser‑assisted in situ keratomileusis; ∆, change; K, keratometry measurements; TPRK, transepithelial photorefractive keratectomy. P<0.007 
indicates a significant difference (corrected for multiple comparisons; Bonferroni‑Hlim). ∆K (1~7 mm) = postoperative K (1~7 mm) ‑ preoperative K (1~7 mm). 
Variables are reported as mean±standard deviation

Table 3: Comparison of∆K/∆SE between the two groups

1 mm 2 mm 3 mm 4 mm 5 mm 6 mm 7 mm

TPRK 0.86 0.88 0.90 0.90 0.87 0.81 0.72

FS‑LASIK 0.75 0.78 0.82 0.84 0.89 0.81 0.69

t 5.61 5.56 5.20 4.04 ‑0.77 0.51 2.35
P <0.001* <0.001* <0.001* <0.001* 0.45 0.61 0.021

FS‑LASIK= Femtosecond laser‑assisted in situ keratomileusis; ∆= Change; K= Keratometry measurements; SE= Spherical equivalent; TPRK= Transepithelial 
photorefractive keratectomy. *P<0.007 indicates a significant difference
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Table 4: Comparison of Q‑values between the two groups

Q6 Q7 Q8 Q9

Pre‑TPRK ‑0.30±0.14 ‑0.34±0.14 ‑0.37±0.18 ‑0.44±0.13

Pre‑FS ‑0.28±0.09 ‑0.33±0.10 ‑0.38±0.10 ‑0.44±0.10

t ‑0.604 ‑0.56 0.37 ‑0.14

P 0.55 0.58 0.71 0.89

Post‑TPRK 0.64±0.34 0.61±0.31 0.51±0.28 0.34±0.24

Post‑FS 0.82±0.43 0.76±0.39 0.61±0.33 0.40±0.28

t ‑2.48 ‑2.25 ‑1.74 ‑1.26

P 0.02* 0.03* 0.09 0.21

△TPRK 0.94±0.34 0.95±0.31 0.88±0.31 0.78±0.24

△FS 1.11±0.42 1.11±0.37 0.99±0.31 0.84±0.25

t ‑2.34 ‑2.12 ‑1.89 ‑1.26
P 0.02* 0.04* 0.06 0.21

△TPRK=post‑TPRK ‑ pre‑TPRK. △FS=post‑FS‑LASIK - pre‑FS‑LASIK. FS, 
femtosecond; ∆, change; TPRK= Transepithelial photorefractive keratectomy; 
FS‑LASIK, femtosecond laser-assisted in situ keratomileusis. *P<0.05=significant 
difference. Variables are reported as mean±standard deviation

Table 5: Comparison of corneal aberrations between the two groups

HOA SA Vertical coma Horizontal coma Vertical trefoil Horizontal trefoil

Pre‑TPRK 0.41±0.10 0.17±0.08 ‑0.02±0.22 ‑0.03±0.12 ‑0.03±0.14 0.00±0.14

Pre‑FS‑LASIK 0.37±0.12 0.17±0.06 0.03±0.19 0.01±0.12 ‑0.07±0.13 ‑0.01±0.14

t 1.65 0.18 −1.64 −1.87 1.44 0.21

P 0.10 0.86 0.06 0.06 0.45 0.56

Pre‑TPRK 0.41±0.10 0.17±0.08 −0.02±0.22 −0.03±0.12 −0.03±0.14 0.00±0.14

Post TPRK 0.71±0.22 0.41±0.16 −0.19±0.32 −0.03±0.31 −0.10±0.12 −0.02±0.11

t −9.03 −10.57 4.81 −0.01 3.07 1.25

P <0.01* <0.01* <0.01* 1.00 <0.01* 0.22

Pre‑FS‑LASIK 0.37±0.12 0.17±0.06 0.03±0.19 0.01±0.12 −0.07±0.13 −0.01±0.14

Post FS‑LASIK 0.80±0.28 0.41±0.16 −0.30±0.36 −0.04±0.39 −0.09±0.16 0.00±0.11

t −10.88 −11.27 7.53 1.15 1.17 −0.34

P <0.01* <0.01* <0.01* 0.26 0.25 0.73

Post TPRK 0.71±0.22 0.41±0.16 −0.19±0.32 −0.03±0.31 −0.10±0.12 −0.02±0.11

Post FS‑LASIK 0.80±0.28 0.41±0.16 −0.30±0.36 −0.04±0.39 −0.09±0.16 0.00±0.11

t −1.68 −0.11 0.94 0.19 −0.49 −1.17

P 0.09 0.92 0.35 0.85 0.63 0.25

△TPRK 0.30±0.25 0.24±0.17 −0.17±0.26 0.00±0.28 −0.07±0.17 0.02±0.13

△FS 0.42±0.28 0.24±0.15 −0.32±0.31 −0.06±0.35 −0.02±0.14 0.01±0.14

t −1.68 −0.11 0.94 0.19 −1.68 −1.11
P 0.02* 0.85 <0.01* 0.36 0.10 0.27

FS‑LASIK, femtosecond laser‑assisted in situ keratomileusis; HOA= Higher order aberration; SA, spherical aberration; TPRK, transepithelial photorefractive keratectomy. 
△TPRK=post‑TPRK ‑ pre‑TPRK. △FS=post‑FS‑LASIK ‑ pre‑FS‑LASIK. *P<0.05=significant difference. Variables are reported as mean±standard deviation

allow for a more precise evaluation of over‑ or under‑correction 
following surgery. We suggest that the ∆ K/∆SE index should 
be considered during surgical preparation.

The corneal Q‑value could reflect the change in corneal 
power from the center to the periphery. Corneal curvature 
changes are associated with changes in corneal asphericity. 
In the present study, the anterior corneal Q‑value in both 
groups changed from negative to positive after surgery. The 
postoperative Q‑values in the 6‑ and 7‑mm zones were lower, 
and the change was smaller, in the TPRK group when compared 
to the FS‑LASIK group. However, the differences in ∆ K between 

the groups were insignificant. The optical zone diameters were 
6.47 ± 0.16 mm and 6.43 ± 0.17 mm, and the Q‑value changes 
were most obvious in the 6‑ and 7‑mm zones. Previous studies 
found that the smaller the postoperative Q‑value, the more 
prolate the corneal shape, and the better the visual function.[24,25]

In this study, both surgical techniques used the same laser 
ablation pattern. Postoperatively, TPRK showed an epithelial 
profile change with more thickening in the mid‑peripheral 
zone, resulting in increased postoperative oblateness.[20] In 
FS‑LASIK, the existence of corneal‑flap affected the change 
in corneal curvature and asphericity. We can conclude that 
different surgical procedures result in different changes in 
corneal curvature and asphericity. In this study, we found that 
the non‑flap surface procedure of TPRK resulted in a better 
corneal asphericity than FS‑LASIK.

The change in corneal asphericity is related to visual quality 
after refractive surgery.[24] Both surgical approached changed 
the aberration of the cornea. In TPRK, the aberrations of HOA, 
SA, vertical coma, and vertical trefoil have all significantly 
increased postoperatively. In FS‑LASIK, the aberrations of 
HOA, SA, and vertical coma have significantly increased 
postoperatively. However, the postoperative measurements 
of these parameters did not differ between the groups. The 
changes in HOA and vertical coma from the pre‑  to the 
postsurgical evaluation were smaller after TPRK than after 
FS‑LASIK. This might be due to the creation of a flap in 
FS‑LASIK, or because of the smaller ∆ K values [Fig. S1].

Lee et  al. found a larger vertical coma following SMILE 
than TPRK and suggested that this might be because the 
SMILE procedure was performed without eye‑tracking.[26] 
In the present study, the laser ablation system was the same 
in both surgical approaches; therefore, the reason for the 
difference might be the flap creation and the hinge position. 
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Previous studies have shown that spherical aberration and 
coma have major effects on visual function.[26,27] Jun et  al. 
found that the main type of induced HOA after surgery was 
spherical aberration, and that an aberration‑free profile is 
likely to affect the spherical aberration to the same extent as a 
corneal wave‑front‑guided profile.[15,28] The change in spherical 
aberration in our study was not significant because we used 
the same aberration‑free ablation profile. This result is similar 
to the findings of Jun et al. (0.24 vs. 0.30).[28]

The current study has some limitations, including the 
number of participants and the range of refraction errors 
corrected. The small sample size may have detracted from 
the statistical power of the results. Further studies with larger 
sample size, and studies that include patients with severe 
myopia, are needed in the future.

Conclusion
In summary, both TPRK and FS‑LASIK change the corneal 
curvature, asphericity, and high‑order aberrations, especially 
the spherical aberration and vertical coma. Compared to 
FS‑LASIK, TPRK is associated with a greater change in corneal 
curvature, and a smaller change in visual quality  (Q‑value, 
aberrations). The combined use of these parameters may allow 
for a more precise evaluation of the surgical nomogram and 
help choose the optimal surgical procedure.
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Figure S1: The ∆K in the 1- to 7-mm diameter zones for TPRK and FS-LASIK. 
FS-LASIK, femtosecond laser-assisted in situ keratomileusis; ∆K, 
difference between keratometry measurements before and after 
treatment; TPRK, transepithelial photorefractive keratectomy



Figure S2: Change in the anterior corneal Q-value before and after surgeries. 
TPRK, transepithelial photorefractive keratectomy; FS-LASIK, 
femtosecond laser-assisted in situ keratomileusis; Pre, preoperative; 
Post, postoperative




