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Abstract

e AIM: To investigate changes in the normal intraocular
pressure (IOP) fluctuation range after the small incision
lenticule extraction ( SMILE ) in patients with low,
moderate and high myopia and to explore new methods
for postoperative IOP (10P ) correction.

e METHODS.: In this prospective case series study, 79
patients (158 eyes) who underwent SMILE at the Affiliated
Hospital of Qingdao University from March 2018 to
September 2019 were involved, and they were divided
into low myopia (A), moderate myopia (B), and high
myopia (C) groups. The 24-hour IOP was measured by
the non - contact tonometer ( NCT ) and Goldmann
applanation tonometer ( GAT ). Spherical equivalent
(SE), central corneal thickness ( CCT), the horizontal
corneal diameter ( WTW ), corneal curvature, corneal
volume (CV), ratio of the central 3- mm diameter CV
(CCV,,,,) to the total CV, and the ratio of the cutting CV
(ACV) to the CV were measured 3d preoperatively and
6mo postoperatively. The correlation between the
postoperative NCT measurements (NCT ) and various
factors was statistically analysed, and the IOP
expression model was established by phased multiple
linear regression analysis.

¢ RESULTS: The differences in IOP measured by NCT and
GAT were not statistically significant ( P>0.05), but the
differences in IOP of the three groups were statistically
significant (P<0.05). The IOP ,, range by NCT were 8-17
mmHg in group A, 7-16.3 mmHg in group B, and 7.7-14.3
mmHg in group C. The IOP,, range by GAT were 8-17
mmHg. The IOP_, fluctuation was <6 mmHg. The I0P
difference between the right eye and left eye was 0-4
mmHg. A staged multivariate regression model was

post

established: NCT . coroceaia) = 0-349 x NCT, . + 4.137 x
CCV,gmm = 1.533 3 NCT .oy conocoars) = 0-477 x NCT, ., +
3.643 x CCV,amm - 1125; NCT,icomoeqic; = 0.638 x
NCT oo+ 3.426 x CCV,, i =0.716.



Int Eye Sci, Vol.22, No.1, Jan. 2022 http .//ies.ijo.cn
Tel:029-82245172 85263940 Email :1JO.2000@ 163.com

e CONCLUSION: The IOP measured by NCT and GAT
after SMILE was lower than that measured before
surgery. For different patients, the greater the rate of
change in CV before and after surgery, the lower the
IOP,,- CCV is an important index for evaluating
IOP after SMILE and thus guide postoperative medication
administration.

* KEYWORDS :small incision lenticule extraction; myopia;
intraocular pressure; diurnal IOP fluctuation; correction
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INTRODUCTION

I n recent years, with the growing number of people with
myopia, the incidence of the primary open angle

glaucoma (POAG) is increasing, and as the diopter step of

myopia continues to rise, the probability of developing into

POAG is higher'' ™. Intraocular pressure (IOP) is currently

the best indicator for evaluating the risk of glaucoma, and it is

1431 Corneal

also the most effectively monitored indicator
refractive surgeries have made great progress. Among them,
small incision lenticule extraction ( SMILE) has become a
emerging mainstream surgical treatment for myopia. Due to its
incision, high safety and good

advantages of small

biomechanical stability, SMILE has become more and more

o8l However, SMILE removes a

myopic patients’ choices
complete stromal lens, which still causes a certain impact on
the cornea, causing the tonometer’s measurement value to

1" We need to accurately assess the 24 —hour IOP

change'
changes of myopia patients with different diopter steps after
SMILE. This has an important clinical application value for
the timely diagnosis and treatment of potential POAG patients
after SMILE. This study will observe the changes in IOP
fluctuations of myopia patients with various refractive levels
after SMILE, and respectively correct the IOP values after
reduction, which will provide a reference for postoperative
follow—up of myopia patients.

SUBJECTS AND METHODS

Ethical Approval The institutional review board at the
Affiliated Hospital of Qingdao University approved this study
protocol, which adhered to the tenets of the Declaration of
Helsinki. All patients provided informed consent for surgery.
Objectives In this prospective case series study, 79 patients
(158 eyes) who underwent SMILE surgery for correcting
and/or

Ophthalmology, Affiliated Hospital of Qingdao University,

myopia astigmatism at the Department of
from March 2018 to September 2019 were involved. Among
them, there were 44 males and 35 females, aged between 18
and 35 (mean 22.3+4.3) years.

The inclusion criteria were as follows; 1) age: 18-35 years
old; 2) ( SE)
< -10.00 D, cylinder degree < —5.00 D, refractive dioptre

refractive status: spherical equivalent

progression < 0.5 D within 1y, and best corrected visual
acuity (BCVA) =1.0. Patients were off soft contact lenses
for at least 2wk, off rigid contact lenses for at least 4wk and
off orthokeratology for at least 3mo; 3) ocular conditions:
corneal transparency, normal corneal topography, no
keratoconus tendency, calculated residual stromal bed after
treatment =280 wm, and no dry eye and other ocular surface
diseases; 4) 10P requirements: I0P <21 mmHg.

The exclusion criteria were as follows: 1) ocular diseases:
glaucoma, suspected glaucoma, visual field damage, cup—to—
disk ratio >0.3, active inflammatory reaction or infection of
the eye, history of previous eye surgery, history of trauma,
cataract affecting vision, fundus disease, eic.; 2) systemic
diseases: diabetes, hyperthyroidism, systemic connective
tissue disease, mental disorders, etc. The grouping criteria
were as follows (Table 1).

Inspection Methods All patients underwent a conventional
SMILE preoperative examination, including assessments for
uncorrected distance visual acuities ( UDVA) and corrected
distance visual acuities (CDVA) , general optometry, dilated
optometry, 24-hour IOP (24 —hour IOP measured at 2:00,
6:00, 10.00, 14.00, 18.00, and 22.00), slit—lamp
microscopy, corneal topography and a fundus examination.
The follow—up period was 6mo. The UDVA, CDVA, general
optometry, 24 — hour IOP, and corneal topography were
reviewed at 1wk, 1, 3mo and 6mo after SMILE surgery. This
study used the 6mo postoperative data for statistics.

1) Vision; UDVA and CDVA before and after surgery were
measured using a standard logarithmic visual acuity chart. A
five — point recording method was used; 2) Optometry: A
NIDEK AR-1 computer refractometer was used to check the
patient’s dioptre, which was combined with manifest refraction
results and converted to an spherical equivalent (SE); 3)
IOP value: Perform the non—contact tonometer ( NCT, NT—
510, Canon, Japan )

goldmann applanation tonometer ( GAT, Haag—Streit, Bern,

inspection first, followed by the

Switzerland ) inspection, with an interval of 15min. During the
NCT measurement, patients were required to relax, avoid
blinking and holding their breath, and gaze at the indicator
light. For each eye, the arithmetic average of the 3
measurement values was taken, and the difference between
the measured values was less than 3 mmHg. Before GAT
measurement, the subject’s eyes were drunk with 0. 5%
tetracaine for surface anesthesia. After 0. 25% sodium
fluorescein solution was dripped, three measurements were
made. The difference between the measured values is required
to be less than 1 mmHg, and the average value is taken; 4)
Corneal topography: The Oculus Pentacam three—dimensional
anterior segment analyser was used to observe the front and
back corneal surface morphology. The corneal volume (CV)
before and after surgery, the central 3 mm - diameter CV

(ccv

curvature ( Kf, Ks,

2 ) » horizontal corneal diameter (WTW) , and corneal

Km ) were recorded. Eyes were

maintained, in a good state of tear film in a dark room before

15
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Table 1 Baseline characteristics of the study subjects
Group A (n=53) Group B (n=65) Group C (n=40)
Parameters — — — F P
x=xs range x=xs range x=+s range
Age (y) 21.6£3.4 18-30 22.9+4.6 18-35 22.4+4.3 18-34 1.427 0.243
SE (D) -2.594+0.526 -1.00- -3.00 -4.277+0.777 -3.25- -6.00 -6.919+0.478 -6.25- -8.00 534.653 <0.001
CCT (pm) 543.55+20.57 480-591 548.86+29.60 487-598 556.95+16.93 506-595 2.578  0.079
Kf (D) 42.14+1.22 39.8-44.7 42.20+1.34 40.0-44.7 42.23+1.24 40.3-44.6 0.164 0.834
Ks (D) 43.33+1.23 40.4-45.4 43.47+1.50 40.6-46.1 43.84+1.30 42.2-46.2 1.692  0.187
Km (D) 42.73+1.67 40.3-45.0 42.82+1.39 40.3-45.2 43.04+1.22 41.3-45.3 0.66 0.518
WTW (mm) 11.95+0.36 11.3-12.8 11.64+0.34 11.0-12.4 11.87+0.39 11.4-12.6 1.844  0.163
CcCv,,, (mm’) 3.92+0.16 3.5-4.3 3.96+0.22 3.5-4.6 4.00+0.16 3.7-4.3 2.007  0.138
CV (mm’) 60.86+2.52 55.9-65.5 61.88+3.25 56.1-70.7 62.09+2.50 58.2-65.6 2.692  0.071

SE : Spherical equivalent; CCT: Central corneal thickness; WTW . The horizontal corneal diameter; CV: Corneal volume; Low myopia group
(group A) (53 eyes): —1.00 D<SE=<-3.00 D; Moderate myopia group ( group B) (65 eyes): —=3.00 D <SE<-6.00 D; High myopia
group (group C) (40 eyes) : =6.00 D<SE <-8.00 D; Spherical equivalent: Spherical mirror + 1/2 cylinder mirror (SE = DS + 1/2 DC).

Table 2 Comparison of IOP ., IOP  and Pentacam—corrected IOP in each group mmHg
Group A Group B Group C
Parameters - — —
xxs t p e t P x*s t P

3d before surgery 15.92+2.08 16.35+2.16 16.60+1.77

6mo after surgery 10.57+1.68  55.428 <0.001 10.32+1.54  69.247  <0.001 10.01+1.40  66.140  <0.001
Ehlers method 15.49+1.42 3.741 0.001 16.33£2.07 -0.300  0.764 17.94+1.64  -6.081 <0.001
Shah method 14.30+1.32  14.937  <0.001 14.82+1.64  10.875 <0.001 15.82+1.43 4.419  <0.001
Dresden method 13.56+1.33  22.723  <0.001 13.93+1.50  19.279  <0.001 14.64+1.37  15.362  <0.001
Kohlhaas method 13.46+£1.62  26.710  <0.001 13.84+1.58  24.128  <0.001 14.29+1.71 19.092  <0.001
Orssengo/ pye method 13.64+2.58  18.449  <0.001 13.31+1.87  23.481 <0.001 13.70+1.81  22.412  <0.001

the examination, and the average of the 3 measurement values
was taken for the study. The above checks were performed by
an experienced technician.

Surgical Methods
(Carl Zeiss Meditec AG, Jena, Germany) was used for

A VisuMax femtosecond laser system

surgical refractive corrections in all patients. The thickness of
the corneal cap was set to 120 pm, the diameter was 7.8 mm,
the lens diameter was 6.7 mm, the thinnest edge was 15 pum,
and the astigmatism transition zone was 0.1 mm. The patient
was placed in supine position, and the eye was anaesthetized.
According to the surgical parameters, the posterior surface of
the lens was first scanned and cut laterally. Then, the front
surface of the lens was scanned, and the 2 mm edge of the
corneal cap was scanned. After the end of the scan, the
substrate lens was bluntly separated and completely removed.
All procedures were performed by the same surgeon.
Postoperative Medication Postoperatively, all the patients
received 0. 5% levofloxacin eye drops for 7d and 0. 1%
fluorometholone eyedrops for 2wk. Sodium hyaluronate eye
drops were used for more than 4wk.

Statistical Methods
included in this study. Data analysis was performed using
SPSS 22.0 statistical software. Normally distributed data are

A prospective series of case studies was

represented by the X = S. Repeated measures analysis of
variance was used to compare 24 —hour IOP measurements
before and after surgery. Pearson or Spearman correlation
analysis was used to analyse the correlation between the

0P,

. measurements and various influencing factors. Phased

16

multiple linear regression analysis was used for IOP
measurements and various influencing factors and to obtain a
correction formula for the IOP The
statistically significant at P<0.05.
RESULTS

Comparison of IOP  , IOP  and Pentacam —corrected
IOP A paired ¢ —test was used in Table 2. The IOP
corrected by Ehlers was higher than the I0P _in patients with
high myopia, and the IOP
than the IOP _ in patients with low myopia (P<0.01). There
and I0OP

pre post

post® difference was

post

corrected by Ehlers was lower

was no significant difference between the 10P
corrected by Ehlers in patients with moderate myopia (¢ =
-0.300, P=0.764). The NCT , and Pentacam — corrected
IOPs ( Dresden, Shah, and Kohlhaas ) were
significantly decreased in each group, and the difference was
statistically significant (P<0.01).

Comparison of the 24 —hour IOP of the Left and Right
Eyes The difference between the two eyes preoperatively was
0-5 (mean 2.16+1.48) mmHg, and the difference between
the two eyes postoperatively was 0—4 (mean 1.70+1.24)

Orssengo,

mmHg, indicating that the difference between the two eyes
postoperatively was smaller than that before surgery.

The IOP . of the right eye was 10-20.3 mmHg, with an
average of 16.19£2.09 mmHg; the IOP  of the left eye was
11-21 mmHg, with an average of 16.30+2.03 mmHg, and
the difference was not statistically significant (¢= —0.895,
P=0.371). Repeated measures analysis of variance showed a

statistically significant difference in intraocular pressure
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Table 3 Comparison of the 24—hour IOP values for the right eye and left eye in myopic patients after SMILE

(n=79, x£S, mmHg)

Parameters 24h Sum
2:00 6:00 10 :00 14 :00 18 :00 22:00
0D 11.00+1.48 11.04+1.53 10.50+1.69 9.95+1.51 10.04+1.57 9.87+1.28 10.37+1.58
0s 10.78+1.47 10.91+1.67 10.76+1.82 10.01+1.62 9.89+1.44 10.04+1.48 10.39+1.64
Sum 10.90+1.48 10.98+1.60 10.63+£1.76 9.98+1.56 9.96+1.50 9.96+1.39 10.38+1.61
t 0.929 0.518 -0.939 -0.265 0.668 -0.846 -0.215
P 0.356 0.606 0.351 0.792 0.506 0.400 0.830
Table 4 Changes in the range of IOP values before and after surgery in each group mmHg
Period Groups - Ner — CAT t P
x+s Range xX=xs Range
3d before surgery Group A 15.92+2.08 11.0-21.0 15.69+2.09 10.0-20.0 1.451 0.148
Group B 16.35+£2.16 10.0-20.3 16.14+2.29 10.0-19.0 1.275 0.203
Group C 16.60+1.77 12.7-21.0 16.32+1.99 11.0-21.0 1.584 0.115
F 8.054 6.681
P <0.001 0.001
6mo after surgery Group A 10.57+1.68 8.0-17.0 10.82+2.24 8.0-17.0 —-1.587 0.114
Group B 10.32+1.54 7.0-16.3 10.54+2.00 8.0-17.0 -1.839 0.067
Group C 10.01+1.40 7.7-14.3 10.28+1.90 8.0-16.0 -1.802 0.073
F 8.977 4.651
P <0.001 0.010

fluctuations in both eyes ( F=24.903, P<0.001), and there
was no interaction between the right and left eyes at any time
point (F=0.888, P=0.477), indicating that time had no
influence on the eyes.
According to the

(Table 3), the multivariate test results showed that the IOP
of the right eye (F=23.101, P<0.001), the IOP of the left
eye (F=17.027, P<0.001), and the IOP at different time
points after SMILE were significantly different, indicating that

repeated measures variance analysis

there was diurnal fluctuation in intraocular pressure. There
was no interaction between the time points and the two eyes
(F=1.474, P=0.202), indicating that time did not affect
the eye. An analysis of variance of the IOP in the right eye
and left eye for 24h showed that F=38.495 and P<0.001,
indicating that there was a significant difference between the
right eye and left eye 24 —hour IOP in myopia patients after
surgery. The IOP of the right eye and left eye were analysed
with paired ¢ —tests at each time point, indicating that there
was no significant difference in the IOP of the right and left
eyes at any time point in patients with myopia after SMILE
(P>0.05).

Comparison of 24-hour IOP , and 24-hour IOP_, The
differences in TOP measured by NCT and GAT were not
statistically significant (P>0.05) , but the differences in I0P
of the three groups were statistically significant ( P<0.05).
The normal TOP range of 10-21 mmHg was not applicable to
the IOP value after SMILE. The 10P

post

range by NCT were
8-17 mmHg in group A, 7-16.3 mmHg in group B, and

7.7-14.3 mmHg in group C. The I0P  range by GAT were
8—17 mmHg ( Table 4). The TOP fluctuation before surgery
was <8 mmHg, and the IOP fluctuation after surgery was
<6 mmHg (Table 5).

Repeated measures analysis of variance was performed on the
IOP values from before and after SMILE in patients with low
myopia, which was listed in Table 6. The following IOP
measured by NCT. The multivariate test results showed that
the IOP  (F=14.814, P<0.001), IOP  (F=4.432, P<

0.001), and IOPs at different time points were significantly

post

different and that there was no interaction between the
preoperative and postoperative measurements at any time point
(F=2.587, P=0.111), indicating that the effect of time
the
measurements. The analysis of variance before and after
surgery showed that F =17.615 and P<0.001, indicating a
the IOP and 10P

pre post
measurements. A paired ¢—test was performed on the [OPs at

does not vary for preoperative and  postoperative

significant difference between

each time point before and after surgery and showed that P<
0.001, indicating that there was a significant difference
between the IOP at each time point before and after surgery.
Similarly, there was a significant difference between the
preoperative and postoperative IOP measurements in patients
with moderate and high myopia (group B: F=31.211, P<
0.001; group C: F=80.121, P<0.001) (Table 7, Table 8).
Correlations Between IOP  Measurements and Various

post

The 10P

post

Influencing Factors measurements of each group

were positively correlated with 10P , CCT  , 3 mm/WTW,

post 9

17
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Table 5 Changes in the 24h fluctuation range of IOP before and after surgery in each group mmHg
Period Groups — Net - CAT t P
x+ts Range xX+s Range
3d before surgery Group A 3.62+1.18 0.7-7.3 3.39+1.03 1.0-5.7 1.010 0.317
Group B 3.53£1.04 1.3-5.7 3.41£1.08 0.7-6.3 0.738 0.463
Group C 3.47+0.95 1.7-6.0 3.20+0.89 1.3-5.3 1.340 0.188
F 0.235 0.614
P 0.790 0.537
6mo after surgery Group A 2.87+1.07 0.3-5.3 3.06+0.89 1.0-5.0 -0.973 0.335
Group B 2.78+1.02 0.7-5.0 3.02+£0.78 1.3-5.3 -1.384 0.171
Group C 2.92+1.11 0.7-6.0 3.09+0.84 0.7-5.7 -0.488 0.628
F 0.243 0.135
P 0.285 0.826
Table 6 Changes in IOP 24h before and after SMILE in patients with low myopia (n=53, x%S, mmHg)
Date 24h Sum
2:00 6:00 10 :00 14:00 18:00 22:00
3d before surgery 16.55+£2.09 16.63+£2.08 16.46+2.32 15.37+£1.83 15.19+£1.95 15.33+1.69 15.92+2.08
6mo after surgery 11.00+1.63 10.94+1.78 10.65+1.62 10.25+1.45 10.36x1.72 10.24+1.79 10.57+1.68
Sum 13.77+£3.35 13.79+3.45 13.55+3.53 12.81+3.05 12.77+3.04 12.79+3.09 13.25+£3.28
i 20.020 20.179 20.866 21.587 14.899 18.845 46.559
P <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

Table 7 Changes in IOP values 24h before and after SMILE in patients with moderate myopia

(n=65, X£S, mmHg)

Date 24h Sum
2:00 6:00 10 :00 14 :00 18 :00 22:00

3d before surgery 17.10+2.22 17.01+2.26 16.71+1.93 15.61+1.97 15.69+2.08 15.96+2.05 16.35+2.16

6mo after surgery 10.90+1.41 10.97+1.45 10.37+1.71 9.92+1.51 9.82+1.50 9.97+1.25 10.32+1.54

Sum 14.00+3.62 13.99+3.58 13.54+3.66 12.76+3.35 12.75+3.46 12.97+3.45 13.33+£3.55

t 23.036 20.763 27.933 24.411 22.787 28.452 59.172

P <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

Table 8 Changes in IOP values 24h before and after SMILE in patients with high myopia

(n=40, x£S, mmHg)

Date 24h Sum
2:00 6:00 10 :00 14 :00 18 :00 22:00

3d before surgery 17.69+1.61 17.95+1.93 17.13+1.62 16.00+1.57 15.81+1.89 16.40+1.50 16.60+1.77

6mo after surgery 10.42+0.99 10.77+£1.57 10.31£1.92 9.27+1.44 9.26+0.97 9.58+0.84 10.01+1.40

Sum 14.02+3.82 14.33+3.98 13.53+3.83 12.56+3.68 12.42+3.55 12.97+3.59 13.38+3.83

t 40.261 31.441 29.506 29.853 42.729 34.071 66.140

P <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
CV,., CCV 4., and CCV ./ CV  (P<0.05; Table NCT . conecrea (1) = 0.349 x NCT _ + 4.137 x CCV .~ 1.533
9), and negatively correlated with WTW (P<0.05; Table 9). (F=17.165, P<0.01), adjusted R*=0.383; NCT . i (5=

There was no significant correlation with corneal curvature

ACV, and AIOP (P>0.05).

post

Correction Formula for IOP__ Measurements The I0P

post

6mo postoperatively was used as a dependent variable, and

the SE ., CCT WITW, 3 mm/WTW, CV

pre 2 post 3

CCV

multivariate regression model

post3mm post

established for each group of 10P

18

( stepwise

post 9

CCV

post3mm

/CV___ were used as independent variables. A staged
method ) was

measurements.

0.477 x NCT,,_

s

t

+ 3.643 x CCV

post3mm

-1.125 (F=41.819, P<

0.01), adjusted R* = 0.561; NCT = 0.638 x

NCT, + 3.426 x CCV

post

post3mm

adjusted R*= 0.779.

DISCUSSION

At present,
predictability

astigmatism have been widely recognized'

the safety,

post corrected (C)

-0.716 (F=69.858, P<0.01),

effectiveness, stability, and

of SMILE correction for myopia and/or

21 The femtosecond
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Table 9 Correlations between IOP, measurements and corneal parameters and their differences in each group r
Groups 0P CCT,, WTW 3 mm/WTW CV CCV s CCV smm” CV
Group A 0.616° 0.785° -0.395" 0.407° 0.307° 0.731° 0.633*
Group B 0.650° 0.613" -0.282" 0.301° 0.515° 0.635° 0.373°
Group C 0.811° 0.442° -0.570" 0.501° 0.410° 0.630° 0.382*
a: P<0.05.

laser is the shortest pulse laser that humans have built under
laboratory conditions. It rapidly ionizes the corneal tissue to
form a hot plasma, vaporizes the corneal tissue and generates
expanded blisters and CO, bubbles. The corneal tissue is thus
separated so that the complete stromal lens can be cut out of
the corneal tissue' "’

Accurate evaluation of the 10P after SMILE is essential for the
diagnosis and treatment of potential glaucoma patients'” . The
Goldmann applanation tonometer ( GAT) is still considered
the gold standard for tonometers'*'. However, the GAT is an
and corneal thickness, corneal

applanation tonometer,

curvature, tear film stability, and corneal stroma elasticity
may all influence the measurement of intraocular pressure’ "
At present, NCT is designed based on the Imberk — Fick
principle. Its automatic microcomputer sensor calculates the
intraocular pressure value according to the time required for
the light to reflect from the corneal surface and flatten the
. NCT
does not require surface anaesthesia and does not touch the

(18
cornea

3.6 mm—diameter area of the central corneal area''*”"”
', It is suitable for large—scale screening of potential
glaucoma patients, especially for patients who have undergone
myopic surgery. In this study, we found that there was no
statistical difference between the I0P measured by NCT and
GAT (P>0.05). Animal experimental studies have shown that
the eyeball structure and aqueous humour circulation are not
affected by corneal refractive surgery and that the IOP will not
change significantly'"”’. However, the cornea is not an ideal
plane. Because of changes in the central corneal volume,
corneal curvature, corneal biomechanics, eic., after SMILE
the force required to flatten the cornea of the same area is
reduced, and the postoperative IOP value is lower than the

true value ™.

Thus, the TOP evaluation standard™!, in
which 10-21 mmHg is the normal IOP range, the binocular
difference is <5 mmHg and the diurnal IOP fluctuation is <
8 mmHg, is no longer appropriate.

LASIK changes the curvature of the front surface of the cornea
through the ablation of the corneal stroma with an excimer
laser, thereby changing the refractive power of the cornea to

[22

achieve the purpose of correcting vision'”’. Tatrogenic corneal

dilatation is a vision — threatening complication after LASIK

associated with weakened corneal mechanical

22-23

and is
strength ™). Previous studies have found that the Pentacam
correction formula by Ehlers is more reliable in the correction
of IOP after LASIK and EK. The Ehlers method uses 545 pm

as the standard corneal thickness; for every 15 pm increase or

decrease, the IOP increases or decreases by 1 mmHg,
respectively > . Follow —up after LASIK found that corneal
thickness was related to preoperative and postoperative
IOP"™’. The greater the preoperative CCT and cutting depth,
the greater the postoperative IOP reading changes were >’
The incision in SMILE is only 2 mm, and a corneal cap is
made instead of a corneal flap. The collagen fibre damage is
significantly reduced, the integrity of Bowman’s membrane
and the anterior stroma layer is better preserved, and the

7108 The SMILE

matrix lens has a diameter of 6.5 —-7.0 mm and has no

corneal elasticity is better maintained'

transition zone. The changes in the shape of the peripheral
cornea are significantly less than those in LASIK. It greatly
reduces the changes in corneal biomechanics'>). Thus, it is
possible to reduce the effect on IOP measurements. It can be
seen that SMILE is different from previous procedures in terms
of surgical design, corneal biomechanical changes, etc.
Therefore, the previous LASIK I0P —corrected formula cannot
be applied to the evaluation of IOP after SMILE.

This study found that the IOP
higher than the 10P
the 10P

patients with low myopia. There was statistical significance

corrected by Ehlers was

post
in patients with high myopia and that

pre

corrected by Ehlers was lower than the IOP  in

st

(P<0.01). There was no significant difference between the
IOP__ and I0OP

pre post

moderate myopia (t= —0.300, P=0.764). It was considered

corrected by Ehlers in patients with

that the Ehlers correction for the assessment of IOP in patients
with moderate myopia after SMILE is relatively reliable. The
NCT

post

Shah, and Kohlhaas) were significantly decreased in each

and Pentacam —corrected IOPs ( Dresden, Orssengo,

group, and the difference was statistically significant ( P <
0.01). believed that Pentacam’s IOP
correction formula is insufficient to correct the TOP
SMILE. Li et al'® obtained the following formula: IOP after
SMILE = NCT,, + 0.389 NCT, -0.431 SE -4.61815.

post

However, at present, the evaluation of IOP after SMILE

Therefore, it is

after

remains to be further studied.

Pathologically elevated IOP is the main risk factor for
glaucoma, and large IOP fluctuations are independent risk
factors for progressive damage to the optic nerve. In this
study, repeated measures analysis of variance showed that
there was no statistically significant difference between the
right and left eyes, both before and after surgery. There were
significant differences in IOP at different time points during

the day before and after surgery in patients with low myopia,

19
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moderate myopia, and high myopia. Studies have shown that
the IOP  range by NCT are from 817 mmHg in group A,
7-16.3 mmHg in group B, and 7-14.3 mmHg in group C.
The 10P  difference between the two eyes is 0—4 mmHg,
and the diurnal IOP fluctuation after the operation is less than
6 mmHg; both are decreased compared with the preoperative
values. With an increase in the preoperative refractive power,
the postoperative IOP value decreases.

This study found that the higher the 10P , the larger the
CV, the higher the SE, the thicker the base lens, and the
smaller the corneal diameter, the greater the change in IOP
measurements after surgery. In addition, the statistical results
show that the greater the CV change rate before and after

surgery, the lower the IOP__ measurement. The preoperative

post
CV was not consistent among patients. When the surgical lens
volume was the same, the postoperative corneal rigidity

»on Measurements varied.

changes were different, and the I0P
The patients were divided into three groups according to the
SE level. The 10P  measurement value and the CCV  can
be used to roughly predict the IOP  measurement of each
group, which is convenient to evaluate the actual 10P after
surgery and guide postoperative hormone medication
administration. The results of this study have important
clinical significance for the diagnosis and treatment of patients
with potential glaucoma after SMILE with different refractive
levels before surgery.

There are some limitations in this study. There are differences
between tonometers, and different designs in corneal cap
thickness and optical area diameter in surgical parameters will
affect the changes of corneal biomechanical factors after the
operation, subsequently affecting the size of the 0P
measurement "' The prediction of IOP after SMILE is still
to be further studied by increasing the sample size.

In summary, factors such as the I0P  and cutting volume

The 10P

post * post

e

should be considered when assessing the 10P
value is lower than the real value and may be evaluated
relative to the normal 10P range of 7—17 mmHg, a binocular
difference of =<4 mmHg, and a diurnal IOP fluctuation <6

mmHg. The greater the IOP  value, the larger the CV, the

smaller the corneal diameter, the higher the degree of myopia,
the larger the surgical removal of the stromal lens, the greater
the change in 10P
greater the change in CV before and after surgery, the lower

the I0P

the evaluation of IOP measurements after SMILE , and it is of

measurements. For different patients, the

post

measurement. CCV, is an important indicator in

post 3mm

great significance the administration of medication after
SMILE. The correction of IOP after SMILE remains to be

further explored.
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