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ABSTRACT

PURPOSE: To compare postoperative corneal sub-basal
nerve density and number between small incision lenticule
extraction (SMILE) and femtosecond laser-assisted in situ
keratomileusis (FS-LASIK].

METHODS: A search was made in PubMed, EMBASE, and the
Cochrane library for prospective comparative studies. The
analysis was divided into two parts: network meta-analysis
and traditional meta-analysis of the studies directly compar-
ing two surgical groups. Stata 16 (Stata Corporation) and Rev-
Man 5.4 (Cochrane) software were used to analyze the data.

RESULTS: Twelve studies (n = 775) were included. In the
network meta-analysis, the SMILE group showed a signifi-
cant increase compared with the FS-LASIK group in corneal
nerve density at 1 month postoperatively (mean: 4.23; 95%
Cl: 0.06 to 8.39, P < .05), and in the number of corneal nerve

orneal nerves are densely distributed in the sub-

basal layer of the corneal epithelium, and there

are more than 7,000 nerve receptors per mm?
on the corneal surface. In vivo confocal microscopy
(IVCM) has been used to examine changes in the sub-
basal nerve plexus.’ As a non-invasive technique,
IVCM is widely used in the follow-up of patients’ cor-
neal nerve morphology.

trunks at 6 months postoperatively (mean: 13.25; 95% ClI:
10.20 to 16.30, P < .05). In the traditional meta-analysis,
the SMILE group showed significant improvement com-
pared with the FS-LASIK group in corneal nerve density at
1 (weighted mean difference [WMD]: -2.05, 95% Cl: -3.11 to
-1.00, P < .05) and 3 (WMD: -0.90, 95% CI: -1.30 to -0.50, P
< .05) months postoperatively, and in the number of corneal
nerve trunks (WMD: -2.52, 95% ClI: -4.91 to -0.14, P < .05)
and corneal nerve branches (WMD: -2.80, 95% Cl: -3.41 to
-2.19, P < .05) at 1 month postoperatively.

CONCLUSIONS: The corneal nerve injury in the FS-LASIK
group was worse than that in the SMILE group. The corneal
nerve recovery in the SMILE group was better at 3 months
postoperatively. However, there was no significant difference
in corneal nerve density and number between the two groups
at 6 months postoperatively.

[J Refract Surg. 2022;38(4):277-284.]

Refractive surgery is prevalent in the treatment of
myopia, especially small incision lenticule extraction
(SMILE) and femtosecond laser—assisted in situ ker-
atomileusis (FS-LASIK). Meanwhile, refractive surgery
is a common cause of corneal nerve injury that will
affect corneal function and cause dry eye symptoms.
In the past 20 years, although significant progress has
been made in this technology, corneal nerve injury is
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not always avoided. Unlike FS-LASIK, in SMILE there
is no need to make a corneal flap, but a lateral incision
is made on the cornea to remove the lenticule.? Many
studies have shown that rates of corneal nerve injury
and corresponding symptoms are lower after SMILE,
which may be due to the smaller incision and less
damage to the corneal nerves.®? However, some studies
have reached the opposite conclusion.*

To evaluate corneal nerve damage and recovery af-
ter refractive surgery, many clinical studies have been
performed. However, there is still a lack of large-scale
meta-analyses to analyze and compare SMILE and FS-
LASIK with regard to corneal nerve injury. We con-
ducted this systematic review and meta-analysis to
examine the influences of SMILE and FS-LASIK on
corneal nerve density and nerve number.

PATIENTS AND METHODS

STUDY SELECTION

Two reviewers (XJ and YW) independently searched
the PubMed, EMBASE, and Cochrane library databas-
es for relevant publications from January 1, 2000 to
August 30, 2021, using a combination of the follow-
ing search terms: “SMILE,” “LASIK,” “corneal nerve,”
and “corneal re-innervation.” We retrieved full ar-
ticles that seemed to meet the objectives of this re-
view, and studies that met the inclusion criteria were
included. The review is registered with PROSPERO
(CRD42021277452).

INCLUSION AND EXCLUSION CRITERIA

The inclusion criteria were: (1) population: myopic
patients with or without astigmatism; (2) intervention:
studies comparing FS-LASIK and SMILE or where par-
ticipants in one of the experimental groups underwent
FS-LASIK or SMILE; (3) control group: the control is
the preoperative morphology of corneal nerve tissue;
(4) outcomes: outcome indicators include at least one
of the following: corneal nerve density, the number of
corneal nerve trunks, and the number of corneal nerve
branches (outcomes had to be measured using IVCM);
(5) study type: either randomized or non-randomized
trials; and (6) follow-up time: at least 1 month.

The exclusion criteria are as follows: FS-LASIK sur-
geries without femtosecond laser technology, studies
without complete data, and animal experiments.

ASSESSMENT OF THE RISK OF BIAS AND QUALITY

We used the Cochrane bias risk tool to assess the
quality of the included studies. Two independent ob-
servers (YW and X]J) assessed the risks, and any dis-
agreement was discussed with a third researcher (HY).
The assessment tool includes seven aspects: random

278

sequence generation, allocation concealment, blind-
ing of participants and personnel, blinding of out-
come assessment, incomplete outcome data, selec-
tive reporting, and other potential biases. According
to the established criteria in the Cochrane Systematic
Assessment Intervention Handbook,® each article was
evaluated as low, high, or unknown risk according to
seven aspects. In addition, because the articles includ-
ed in this meta-analysis were mainly cohort studies,
we adopted the Newcastle-Ottawa Scale® to evaluate
the literature quality.

DATA EXTRACTION

Two independent reviewers (XJ and YW) extracted
the following information: authors’ name, publication
year, trial location, study design, follow-up time, inter-
vention, and the characteristics of the study population.
Among the 12 studies, four directly compared the cor-
neal nerve injury and repair after SMILE and FS-LASIK.
Four studies focused on corneal nerve changes only in
the FS-LASIK group preoperatively and postoperatively,
or in the FS-LASIK group and another surgery group.
We only extracted the data pertaining to variables before
and after FS-LASIK surgery in these studies. Similarly,
four studies focused on corneal nerve changes only in
the SMILE group preoperatively and postoperatively or
in the SMILE group and another surgery group. We only
extracted the data pertaining to variables before and after
SMILE surgery in these studies.

STATISTICAL ANALYSIS

Stata 16 (Stata Corporation) and RevMan 5.4
(Cochrane) software were used to perform this
meta-analysis. Heterogeneity was assessed by calculat-
ing the P statistic, and a value of I* greater than 50%
or the P value for heterogeneity less than .10 was con-
sidered significant. According to whether P is greater
than 50%, we used a random- or fixed-effects model,
respectively. We tested the inconsistency of the study
through the instruction “network meta i” and “network
meta ¢” in Stata 16 software, and a chi-square value of
greater than 0.05 was considered to be acceptable. We
first analyzed the results of the 12 studies and a P value
of less than .05 was considered statistically significant.
Sensitivity analysis was performed by excluding each
study in turn. The weighted mean differences (WMDs)
and 95% ClIs were used to compare each parameter.

RESULTS
RESULTS OF SEARCH
The flowchart of the literature retrieval process is
shown in Figure A (available in the online version
of this article). We retrieved 233 articles related to



TABLE 1
Characteristics of Included Studies
No. of Eyes Preoperative SE, Mean * SD (D) Average Age, Mean £ SD (y)
FU NOS

Study Region (mo) FS-LASIK SMILE Control FS-LASIK SMILE Control FS-LASIK SMILE Control Score
Recchioni et UK 1 16 13 N -3.48 +2.89 -4.67+2.12 N 32.6£9.1 32.2+53 N 8
al, 2020
Agca et al, Turkey 6 15 15 N -3.62+1.56 -4.06 +1.59 N Unknown Unknown N 7
2015°
Li et al, China 6 42 32 N -8.46 +2.15 -6.56+1.28 N 28.3+5.5 27.1 4.0 N 8
2013™
Denoyer et France 6 30 30 N -4.42 +1.78 -4.65+2.38 N 322+75 31.1£4.7 N 8
al, 20157
Chao et al, Australia 6 19 N 19 -5.21 + 2.69 N -5.21+2.69 220+43 N 22.0+4.3 8
20157
Hu et al, China 3 28 N 28 -4.55 + 0.88 N -4.55 +0.88 26.03 + 4.69 N 26.03 + 4.69 8
20150
Patel et al, USA 36 21 N 21 Unknown N Unknown 38+ 10 N 38+ 10 8
2010"
Darwish et UK 6 20 N 20 0.78 + 0.31 N 0.78 + 0.31 40+ 10 N 40+ 10 8
al, 20078
Vestergaard  Denmark 6 N 35 35 N -7.56 £+ 1.11 -7.56 £ 1.11 N 357 35+7 8
et al, 20137

38 38 N -5.50 + 1.85 -5.50+ 1.85 18.45+0.69 18.45 +0.69

: 84 84 N -5.42 +1.89 -5.42+1.89 24.90 +2.56 24.90 + 2.56
Lietal, .
124 China 12 N N

2021 58 58 N -5.37+1.73 -5.37+1.73 32.38+2.42 32.38+2.42

36 36 N -530+1.78 -530+1.78 4514 £3.51 4514+ 3.51
Ishii et al, Japan 12 N 30 30 N -3.90£1.60 -3.90+ 1.60 N 316 31+6 8
2015"
Liu et al, China 8 N 30 30 N -4.84 £ 1.69 -4.84+1.69 N 25.77 + 413 25.77 £+ 4.13 8
2015
SE = spherical equivalent; SD = standard deviation; D = diopters; FU = follow-up; FS-LASIK = femtosecond laser-assisted LASIK; SMILE = small incision lenticule
extraction; NOS = Newcastle-Ottawa Scale; N = no data
@The study divided all of the patients into four groups according to age.

key words and excluded 205 articles after abstract
evaluation. Twenty-eight articles were initially con-
sidered potentially relevant. Among them, a total
of 16 studies were excluded. Three articles had a
follow-up period that was too long or too short, nine
articles did not use IVCM to evaluate corneal nerves,
one did not have complete data, and two were ani-
mal experiments. Finally, 12 studies were included
in this meta-analysis.?7-17

CHARACTERISTICS OF INCLUDED STUDIES

Table 1 shows the characteristics and quality scores
of our included studies. All patients were myopic with
or without astigmatism and underwent FS-LASIK
or SMILE. Follow-up time was at least 1 month. We
assessed the risk of bias and the literature quality of
the 12 included studies, and the results are shown in
Figure B (available in the online version of this article)
and Table A (available in the online version of this
article).

Journal of Refractive Surgery ¢ Vol. 38, No. 4, 2022

CORNEAL NERVE DENSITY

Corneal nerve density was defined as the total length
of corneal nerve per unit area of visual field (pm/mm?).
We extracted corneal nerve density data 1, 3, and 6
months postoperatively and performed the network
meta-analysis. As shown in Figure 1, the postopera-
tive corneal nerve density in the SMILE and FS-LASIK
groups was significantly lower than the preoperative
level. Corneal nerve density was significantly better in
the SMILE group than the FS-LASIK group at 1 month
postoperatively, but no significant difference was ob-
served at 3 or 6 months postoperatively.

Four studies®?1316 directly compared the differences
of postoperative corneal nerve injury between the FS-
LASIK and SMILE groups. We conducted a separate me-
ta-analysis of these four articles. Significant differences
could be observed at 1 and 3 months postoperatively (1
month = WMD: -2.05, 95% CI: -3.11 to -1.00, P < .05; 3
months = WMD: -0.90, 95% CI: -1.30 to -0.50, P < .05).
However, there was no significant difference in cor-
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A

Treatment Effect Mean with 95%Cl

FS-LASIK vs pre -9.84 (-13.45,-6.24)

SMILE vs pre -5.62 (-10.28,-0.95)

SMILE vs FS-LASIK 4.23 (0.06,8.39)

Treatment Effect

B

Mean with 95%ClI

| |
| |
Lo
Treatment Effect } :
| |
| |
| |

FS-LASIK vs pre -8.71(-12.94,-4.47)

SMILE vs pre -5.06 (-11.11,1.00)

SMILE vs FS-LASIK 3.65 (-2.39,9.69)

Mean with 95%ClI

-8.81 (-13.05,-4.57)

-5.74 (-10.05,-1.43)

3.07 (-1.15,7.30)

FS-LASIK vs pre —?—‘—‘
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Figure 1. Corneal nerve density in the femtosecond laser-assisted in situ keratomileusis (FS-LASIK) and small incision lenticule extraction

(SMILE) groups at (A] 1, (B] 3, and (C) 6 months postoperatively.

Corneal nerve density 1 month postoperatively in FS-LASIK and SMILE group

FS-LASIK SMILE Hedges's g Weight
Study N Mean SD N Mean SD i with 95% Cl (%)
Recchioni, 2020 16 33 1.3 13 104 24 —f—, -369[ -4.88, -2.50] 21.02
Li1,2013 42 04 087 32 327 276 . -1.47[ -1.99, -0.96] 26.78
Denoyer, 2015 60 5.75 232 60 1231 261 = 264 -3.13, -2.15] 26.94
Agca, 2015 15 111 051 15 151 063 i-l- -0.68[ -1.40, 0.04] 25.26
Overall > 2.05[ -3.11, -1.00]
Heterogeneity: 1 = 1.02, I = 90.41%, H’ = 10.43 |
Test of 6 = 6;: Q(3) = 31.29, p = 0.00 E
Testof 6 =0:z=-3.81, p=0.00 !

———t—
5-4-3-2-1012345

Corneal nerve density 3 months postoperatively in FS-LASIK and SMILE group

FS-LASIK SMILE

Study N Mean SD N Mean SD
Li, 2013 42 118 192 32 3.94 348
Agca, 2015 15 119 049 15 153 05
Overall

Heterogeneity: ° = 0.00, I° = 0.00%, H’ = 1.00
Test of 6 = 6;: Q(1) = 0.60
Testof 8=0:z=-442,

Hedges's g Weight
with 95% CI (%)

1.01[ -1.49, -0.53] 68.73
-0.67[ -1.38, 0.05] 3127
-0.90[ -1.30, -0.50]

e
-

451 -5 0 5 115
Corneal nerve density 6 months postoperatively in FS-LASIK and SMILE group

FS-LASIK SMILE Hedges's g Weight
Study N Mean SD N Mean SD with 95% CI (%)
Li, 2013 42 364 285 32 494 337 E -0.42[ -0.88, 0.04] 33.81
Denoyer, 2015 60 10.1 2.38 60 1575 2.39 | -2.35[ -2.82, -1.89] 33.79
Agca, 2015 15 154 056 15 1.54 0.54 | 0.00[ -0.70, 0.70] 32.40
|
Overall " -0.94[ -2.40, 0.52)

Heterogeneity: 1° = 1.59, I’ = 95.66%, H’ = 23.05 |
Test of 8, = 6 Q(2) = 46.09, p = 0.00 E
Testof 6 =0:z=-1.26, p=0.21 i

Figure 2. Corneal nerve density in the femtosecond laser-assisted in
situ keratomileusis (FS-LASIK] and small incision lenticule extraction
(SMILE) groups at (A) 1, (B) 3, and (C) 6 months postoperatively. SD =
standard deviation
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neal nerve density between the SMILE and FS-LASIK
groups at 6 months postoperatively (WMD: -0.94, 95%
CL: -2.40 to 0.52, P > .05), as shown in Figure 2.

NUMBER OF CORNEAL NERVE TRUNKS

The number of corneal nerve trunks was defined
as the number of corneal nerve trunks per mm?. Five
studies®91%1617 gvaluated the number of postoperative
corneal nerve trunks. We analyzed the data at 1 and
6 months postoperatively, as shown in Figure 3. At
1 and 6 months postoperatively, both the FS-LASIK
and SMILE groups showed significant decreases in the
number of corneal nerve trunks. There was no signif-
icant difference between the two groups at 1 month
postoperatively. However, there was a significant dif-
ference at 6 months postoperatively.

NUMBER OF CORNEAL NERVE BRANCHES

The number of corneal nerve branches was defined as
the number of nerve joints per mm?. Four studies®®'216
evaluated the postoperative corneal nerve branches.
The results of the network meta-analysis are shown in
Figure 4. Compared with preoperative levels, the FS-
LASIK group showed a significant decrease in the num-
ber of corneal nerve branches at 1 (mean: -25.09; 95%
CI: -41.64 to -8.54, P < .05) and 6 (mean: -30.69; 95%



Treatment Effect Mean with 95%CI

FS-LASIK vs pre -20.73 (-28.80,-12.66)

SMILE vs pre -13.05 (-18.57,-7.52)

SMILE vs FS-LASIK 7.69 (-1.40,16.77)

Treatment Effect Mean with 95%CI

FS-LASIK vs pre —— -22.46 (-25.38,-19.53)

SMILE vs pre -9.21(-10.32,-8.10)

—— 13.25 (10.20,16.30)

SMILE vs FS-LASIK

Figure 3. The number of corneal nerve trunks at 1 and é months
postoperatively in the preoperative group (pre), femtosecond laser-
assisted in situ keratomileusis group (FS-LASIK), and small incision
lenticule extraction group (SMILE). The number of corneal nerve
trunks at (A) 1 and (B) 6 months postoperatively.

CI: -49.30 to -12.07, P < .05) months postoperatively. In
contrast, no significant difference was found between
the preoperative levels and the SMILE group at 1 month
postoperatively (mean: -3.92; 95% CI: -23.07 to -15.22),
but there was a significant decrease in the SMILE group at
6 months postoperatively (mean: -26.48; 95% CI: -38.23
to -14.73, P < .05). There was no significant difference
between the SMILE and FS-LASIK groups at 1 (mean:
21.17,95% CI: -0.79 to 43.13, P> .05) and 6 (mean: 4.21,
95% CI: -15.74 to 24.16, P> .05) months postoperatively.

Only two studies®'® directly compared the number
of nerves between the FS-LASIK and SMILE groups at 1
month postoperatively. The results are shown in Figure 5.
There was significant difference between the SMILE group
and FS-LASIK group at 1 month postoperatively (trunks =
WMD: -2.52, 95% CI: -4.91 to -0.14, P = .04; branches =
WMD: -2.80, 95% CI: -3.41 to -2.19, P < .05).

Among the four studies that directly compared the
SMILE and FS-LASIK groups, none recorded the num-
ber of corneal nerve trunks and corneal nerve branches
at 3 months postoperatively, so we could not perform
a network meta-analysis on these two indexes for this
time point.
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Treatment Effect Mean with 95%CI

FS-LASIK vs pre -30.69 (-49.30,-12.07)

SMILE vs pre -26.48 (-38.23,-14.73)

SMILE vs FS-LASIK 4.21(-15.74,24.16)

Figure 4. The number of corneal nerve branches in the preoperative
group (pre), femtosecond laser-assisted in situ keratomileusis group
(FS-LASIK], and smallincision lenticule extraction group (SMILE] at (A)
1 and (B) 6 months postoperatively.

The number of corneal nerve trunks 1 month postoperatively in FS-LASIK and SMILE group

FS-LASIK SMILE
Study N Mean SD N Mean SD

Hedges's g Weight
with 95% Cl (%)

Recchioni, 2020 16 4.9 1.1 13 156 3.9
Denoyer, 2015 60 28 8.2 60 383 6.6

-3.81[ -5.03, -2.60] 47.13
-1.38[ -1.77, -0.98] 52.87
Overall 2.52[ -4.91, -0.14]
Heterogeneity: 1° = 2.76, I* = 92.89%, H’ = 14.06
Test of 8 = 6;: Q(1) = 14.06, p = 0.00

Testof 6 =0:z=-2.07, p=0.04

o

T
5-4-3-21012345
The number of corneal nerve branches 1 month postoperatively in FS-LASIK and SMILE group

FS-LASIK SMILE
Study N Mean SD N Mean SD

Hedges's g Weight
with 95% CI (%)

Recchioni, 2020 16 3.2 07 13 12 54
Denoyer, 2015 60 5.7 4.9 60 251 7.6

-2.35[ -3.29, -1.42] 32.25
-3.01[ -3.54, -2.49] 67.75

2.80[ -3.41, -2.19]

=

Overall

Heterogeneity: T = 0.07, I’ = 32.32%, H’ = 1.48
Test of 6= 8: Q(1) = 1.48, p = 0.22

Testof 8 =0:z=-9.03, p =0.00

I
|
|
|
|
i
G
432101234

Figure 5. The number of corneal nerve trunks and branches at 1 month
postoperatively in the femtosecond laser-assisted in situ keratomileusis
(FS-LASIK] and small incision lenticule extraction (SMILE) groups. SD =
standard deviation

DISCUSSION
Due to the need to make an incision or corneal flap
on the cornea, refractive surgery will inevitably damage
the corneal nerves. IVCM can clearly observe the de-
crease in corneal nerve density, the number of corneal
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nerve trunks, and the number of corneal nerve branch-
es. Previously, several meta-analyses compared SMILE
and FS-LASIK.'®2¢ However, most meta-analyses fo-
cused on clinical outcomes such as dry eye symptoms,
final refractive spherical equivalent, and corneal sensi-
tivity. There are few meta-analyses involving the cor-
neal or sub-basal nerves. Furthermore, many studies
compared one of the refractive surgeries with the pre-
operative baseline level, whereas there are few studies
directly comparing the FS-LASIK and SMILE groups.
We conducted a network meta-analysis to compare the
corneal nerve injuries between SMILE and FS-LASIK
surgeries and concluded that SMILE showed better re-
sults regarding corneal nerve damage and reinnervation
within 3 months, whereas no significant differences
were observed at 6 months postoperatively between the
two surgeries.

During the process of refractive surgeries, damage to
the cornea is inevitable.?® In our study, both the SMILE
and FS-LASIK groups showed a significant decrease
in the corneal nerve density and the number of cor-
neal nerve trunks and branches at 1, 3, and 6 months
postoperatively. Previous studies have reached similar
conclusions. Calvillo et al?® suggested that the sub-basal
corneal nerve density and the number of corneal nerve
trunks and branches decreased more than 90% in the
first month after LASIK and began to recover at 6 months
postoperatively. Other researchers suggested that the
corneal nerve damage caused by FS-LASIK could not be
repaired to the same level as that before FS-LASIK even
10 years postoperatively.'® Long-term studies are limited
for SMILE, but it is suggested that the nerves keep regen-
erating even 2 years postoperatively.'”:!

Corneal nerve density is defined as the total length
of corneal nerve per unit area of the visual field
(pm/mm?), which reflects corneal nerve injury caused
by surgery and the recovery of the corneal nerves. The
higher the corneal nerve density, the lesser the degree
of corneal nerve damage. As mentioned before, there
were differences in the results of the network and
traditional meta-analyses. The results of the network
meta-analysis showed that the corneal nerve density
in the SMILE group was higher than that in the FS-
LASIK group only 1 month postoperatively (P < .05),
whereas traditional meta-analysis showed that the
SMILE group was better than the FS-LASIK group at
both 1 and 3 months postoperatively (P < .05). Both
analyses showed there was no difference at 6 months
postoperatively. In FS-LASIK, the surgeon creates
a flap in the anterior cornea stoma. Then the flap is
lifted, and photoablation of the corneal stroma is per-
formed. The photoablation will damage the stroma
nerve and, in making the corneal flap, the laser will
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damage the sub-basal corneal nerve.?” In contrast, a
lenticule is made in SMILE and removed through a
small incision.?® However, the corneal incision in
SMILE is only 30° to 40° wide, whereas the incision
in FS-LASIK is nearly 300°, which may explain why
the corneal nerve density is much better after SMILE
in the early stage postoperatively. Cai et al?° reached
a similar conclusion in their meta-analysis that the
damage to the sub-basal corneal nerves was less in the
first 3 months after SMILE than after FS-LASIK, and
there was no significant difference at 6 months post-
operatively between these two procedures.

The number of corneal nerve trunks is an index re-
flecting the residual nerves and nerve regeneration
postoperatively. Although there was no significant
difference between FS-LASIK and SMILE at 1 month
postoperatively in the network meta-analysis, the mean
number of corneal nerve trunks of the SMILE group was
higher than that of the FS-LASIK group. After FS-LASIK,
less than 10% of the sub-basal nerve in the cornea was
preserved. The regenerated nerve from the stroma be-
low the surgery interface cannot cross and connect
with the remaining nerve in the flap.”?%?° In contrast,
SMILE involves a smaller incision and no corneal flap.
With only a small area of stromal nerves and sub-basal
nerves cut off, the nerve fibers that do not penetrate the
Bowman’s layer, and are located outside the lenticule
and incision area, remain unchanged. Sekundo et al?®
suggested less nerve damage is associated with SMILE
than FS-LASIK, so there is a significant difference in
the nerve number between the two groups immediately
after surgery. Rabbit experiments?®3® suggested that re-
sidual corneal nerves send out branches for repair, and
neurogenesis is not the primary repair method after FS-
LASIK. The condition may be different after SMILE.
Immediately after surgery, more nerve trunks were pre-
served in the SMILE group. As time goes by, corneal
nerves began to regenerate in the SMILE group more
than in the FS-LASIK group, so the gap between the
two groups became larger, resulting in a significant dif-
ference at 6 months postoperatively.

The number of corneal nerve branches over time re-
flects nerve reinnervation from residual nerves postop-
eratively. In the network meta-analysis, no significant
difference was observed between the two groups at 1
and 6 months postoperatively. The results of some oth-
er studies®631 conflict with ours, and suggest that the
number of corneal nerve branches is significantly great-
er after SMILE than FS-LASIK. As mentioned before,
FS-LASIK causes more nerve damage than SMILE. In
addition, in the early postoperative stage, the remaining
sub-basal nerve in the flap may undergo degeneration.??
It is evident that, in the early postoperative period, the



number of branches in FS-LASIK is fewer. Although
there was no significant difference between the two
groups in the network meta-analysis, the mean num-
ber of nerve branches in SMILE was higher than that
in FS-LASIK. After FS-LASIK surgery, the remaining fi-
bers begin to sprout and show short sub-basal branches.
After 3 months, the branches continue to grow and be-
come longer. Moreover, in contrast to SMILE, sprouting
is the primary repair method after FS-LASIK,?93% so the
difference in the number of corneal nerve branches be-
comes smaller as time goes by postoperatively.

Several limitations of this meta-analysis should
be considered. First, the measurement of the corneal
nerves still lacks a unified standard, and different re-
searchers may have inevitable observation biases. Sec-
ond, there are only limited indicators to evaluate the
corneal nerve, which cannot comprehensively evalu-
ate the corneal nerve. Finally, the number of eligible
studies is limited. Therefore, more high-quality stud-
ies are needed to compare the differences in corneal
nerve injury caused by different surgical methods.

In this meta-analysis, there was a slight differ-
ence in the results of the network and traditional
meta-analyses, which may have resulted from the
small sample size of the existing studies. In addition,
because the distribution of corneal nerves on the cor-
nea is uneven, the size of the flap and incision and ab-
lation depth and time will affect the degree of corneal
nerve injury.'®3 The surgical methods and specific
parameters adopted by surgeons in included studies
are different, which may also be a reason for the dif-
ferences between the network and traditional meta-
analyses. Nevertheless, the results still suggest that the
degree of corneal nerve damage in the SMILE group is
lower than that in the FS-LASIK group immediately
postoperatively. Six months postoperatively, there
was no statistical difference between the two groups,
but the mean value of the SMILE group was still high-
er than the FS-LASIK group.
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Records identified through searching and other resource (n=233)
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Records excluded on the basis of title and abstract (n=205)
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Full text reports excluded (n=16)

(1) Follow-up time is unsuitable (n=3)

.| (2) The outcomes didn’t conclude corneal nerve
- morphology (n=9)

(3) Studies didn’t have complete data (n=2)

(4) Animal’s study (n=2)
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Study included in this meta-analysis (n=12)

Figure A. Flow diagram of the identification and inclusion of eligible studies.
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TABLE A
NOS Score of the Studies in the Meta-analysis

Selection Comparability Outcomes

Demonstration
That Outcomes  Comparability

of Interest of Cohorts Was Follow-up
Representativeness Were Not Based on the Long Enough Adequacy of
of the Exposed Ascertainment  Present at the Design or Assessment of  for Outcomes Follow-up of NOS
Study Cohort of Exposure Start of Study Analysis the Outcomes to Occur Cohorts Score
Recchioni et al, * * * ok * * * 8
2020
Agca et al, * - * ** * * * 7
2014%
Lietal, 2013" * * * ok * * * 8
Denoyer et al, * * * *k * * * 8
2015°
Chao et al, * * * ** * * * 8
20157
Hu et al, 2015 * * * ok * * * 8
Patel et al, * * * *k * * * 8
2010"°
Darwish et al, * * * ** * * * 8
20078
Vestergaard et * * * ok * * * 8
al, 2013V
Li et al, 20212 * * * ** * * * 8
Ishii et al, * * * ** * * * 8
2015"
LiU et al‘ * * * k¥ * * * 8
2015

NOS = Newcastle-Ottawa Scale; * = 1 score; ** = 2 scores; - = 0 score




