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Abstract

Objective: To observe the early changes in corneal epithelial thickness after femtosecond laser
small incision corneal stromal lens extraction (SMILE) using AS-OCT. Method: Prospective cohort
study. Forty cases (78 eyes) of myopic and myopic astigmatism patients who received SMILE were
subjected to anterior segment optical coherence tomography (AS-OCT). Corneal epithelial thickness
was measured in the range of 0~2, 2~5, and 5~7 mm before surgery, 1 day, 1 week, 2 weeks, 4 weeks,
and 10 weeks after surgery. The differences in corneal epithelial thickness between different times
and regions were compared, and the changes in corneal epithelial thickness were analyzed. Use
SPSS27.0 statistical software to perform statistical analysis on the data. Result: Within the range of
2-7 mm before and after surgery, the thickness of the lower corneal epithelium is always higher
than the corresponding thickness of the upper corneal epithelium (such as lower temporal than
upper temporal, and lower temporal lateral than upper temporal lateral), and the difference is sta-
tistically significant (P < 0.05). Within the range of 2-5 mm after surgery, the thickness of the corneal
epithelium in the temporal region is always higher than that in the nasal region, and the difference
is statistically significant (P < 0.05). After 10 weeks of surgery, the corneal epithelial changes
showed a significant increase of 2-5mm in the temporal and infratemporal regions, which was sta-
tistically significant compared to other areas (P < 0.05); There was a statistically significant dif-
ference (P < 0.05) in the changes in corneal epithelial thickness between the 0~2 mm, 2~5 mm, and
5~7 mm regions 10 weeks after surgery compared to preoperative values, with the highest thicken-
ing observed in the 0~2 mm region. Conclusion: Following SMILE surgery, the corneal epithelium
undergoes a gradual thickening process as a result of remodeling. Notably, the epithelium of the
lower cornea becomes thicker than that of the upper cornea. Specifically, within the 2~5 mm zone,
the temporal aspect exhibits greater thickening than the nasal aspect. The most pronounced thick-
ening occurs in the temporal and infratemporal regions of this zone. Overall, the thickening pattern
resembles a convex lens, with the central cornea experiencing more thickening and the peripheral
regions less so. The peak growth rate is observed one week post-surgery, after which it diminishes
over time.
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Figure 3. The thickness of epithelial cells at different time points (X £ s, um). The left eye map is
mirrored on the vertical axis and merged with the right eye map

B 3. BXEERRER BN S LR AER (X £, um). ZERMBEHRIBKENGSL,
HERRMWEEH

Figure 4. The changes of corneal epithelium at 10 weeks after opera-
tion compared with that before operation ( X £ s, um). The left eye map
is mirrored on the vertical axis and merged with the right eye map
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Figure 5. Epithelial cell thickness of 0~2 mm, 2~5 mm, 5~7 mm at different observation
times (X £ 5, pm)
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Figure 6. The thickness of epithelial cells in 0~2 mm, 2~5 mm and 5~7 mm areas was thicker
than that before operation at the 10th week (X £, pum)
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Figure 7. Schematic diagram of average corneal epithelial thickness changes with time in 0~2 mm, 2~5

mm and 5~7 mm regions

B 7.0~2 mm. 2~5mm. 5~7 mm X5 FHEE 5 EE I ERER BT R EE

4. g

FARE bR R ) 50 pm B ZAEMALEBRIR F R AR R, MR T R B IR 2 A T AN R0
g, FRE b R E e IR R AR R SN B S T IS AR 6] FRATIFE B AT I A T b i 5L RE A Pl
LI B AS ] DX el Py A P b 2 JEBEAN R, A Oy B AT b R SR RE v T 0, Sl i) i b R R e T
M, BRI ZESS KT S 25 . B ARESN A R I ANEI[7]-[9], SR AR A = B S0t £ % 75
WAHFIRI[9], AT RESE T ECX b 7347 (10 J5 R o A RR e G AR S5 1 b e 3 BB AT SR ORI B R (1) 23 AT [10] [ 1],
IXTT e B T8 DX 38T AP 2 RBURR A AN — [ 1] DA S IR IGEXT # BE25 X 3a J1 AN AL, B A3 B R 7
SN AN ) 1 B B AR AR RS 10 FEI T, A R b B o B B R ) X A T T 2~5 mm B AR U7
55 H A BRI 5T — 35 [12] [13],

TE A A BT AR S5 KA AR b R B9 R — /N AN i i o, 5 WidE PRK. FASIL RJ5, KA
() FA I b R B I R TR 7 R [14]. BIHFTCONIE, HBRA W TR SMILE AR JEiX Fff 6 b 32
R AR, I s TR PR S PR AR ASBIE 7 Hh I A LI ) 0 DX A I R A 1A
Luft Z A [12]H8F 78 &K SMILE ARJ5 1 RSCHD IR bRz SRR (38 N alm, 2 5 SR8 T I,
HIIARES 3 MAMNEER gt B, AT R R 7RIS 10, (HRRE 1 KA
JEE b Bz I8 )R IR AN BE PR TR S B A b B K i DR 2, FL G JEATL ) DI o 72 eh A b R 7K it 2
A bR G E.

ARV £ B 56 T AR S A b e 3 98 (R R I AN AR TR, FRAT T80 7R t SMILE R J5 f i et X
S A0 DX 3 A i i 3 TR A 22 RIS R R O B B B 2L, AR B E A G SR 15] [16], MR R
JEFEURZBa R (M ZE K T 1S S, WA 2 A& FS-LASIK M FEE 1] [10] [17]FEAR)E 1 K.
1 BT AR, ARJG 1 AR E 2 GFEitee, ST EENERBE, ERE 6 A
52 I A B e G JE R T R X, B e B TransRPK ARG L [2)AR )G 1 A M 1 R 1 )R
B, ARG 1 HEHAEEERE AR, TERE 3 H. 6 H A bR R0 AR I b R 0 5 2 300 e 3
JE AR RGOSR, BRSS 6 B JRIE XCHE JE KT rh g X R V57 B A R

DOI: 10.12677/jcpm.2025.43361 417 s RN PEAL 2 2


https://doi.org/10.12677/jcpm.2025.43361

ENN 5

FE b e BB B B %, JATTE FEAARIE 2 A B, Luft 8 A [1219A 09 f s L fe = 80 (3 72
FAUT AT Z AN BRI 55 71 LR A RS ED R G RIILFRHIE: Reinstein 55 A[18]1AJy_FHRH:
FERE H B PATHR IS A7 58 A UM 52 000 T e A DA 5 A B L B S8, B g o Bl 0 2 I R T2 ok
MR R BEAT ELIEAR AL, BEAL Reinstein S NIBFEHT “ HRAAL” AU, BIEDEA JG b B 898 3 B th 4t
JoRE THT fH 2 ) SR AR FE DR A, S A S A oo DX R R30I Bz 3 e o 0 S v o X
F, PATHIEE B A L R U g B U SRR IR

S E IR R 191 R E: © EMEAERTHERAER . Ehl. IRERE. ML
BHARE ST W SN B AR R AR 95 T S B b R AN M R B R, (HR
R b 5 58 R AR A A ORI FT T AR R e T S 2 AR L AR G PO AT B 45 403 0 A M B B
P b R JE REAR T, [N ph T A B B MU B2 0 = B B 3R B AR IR 1 (EGF) /K1 i 3 B0 i b et
FEMEA . @ R BERUECX B X ER. WA MEREE RN, )D&
LR XN YIRS AR U O b A R . ) S E B 2
ARMIRIEL) REIRHER . AR ARPTR 2. F b R I PRI 24 7 (0 97 8 1) 28 3L S i 5 3 BT IR B2 M £y
5 b R A SR R AN AR S AT R 25T LA A 8 L R 2, AR AR PTR 245 1 I AR R

S b R B IR AR TR A RPRYE, E AL 5~7 mm B8R R TS T 6.5 mm LK
FEAREN 2 AR IR X — DX b R A S R . (RN B = 10 i) 22 Jim A1 i B Bt AU ER DA R R 25
JEME R FIEE R T A 58 b je FIERIREM, A AR R SRR T g

SE

[11 Faa, FERE, 24584, % FS-LASIK 5 SMILE AJ5 M b S LR, AR K BHEIR 24, 2020,
34(2): 61-66.

[2] A&, T, TE, & A0 FROCRE G AT ARG A S fI bR ¢ E 38 R G R A, RSt
SRR &, 2017, 35(12): 1104-1108.

[3] Pifiero, D.P. and Teus, M.A. (2016) Clinical Outcomes of Small-Incision Lenticule Extraction and Femtosecond Laser-

Assisted Wavefront-Guided Laser in Situ Keratomileusis. Journal of Cataract and Refractive Surgery, 42, 1078-1093.
https://doi.org/10.1016/j.jcrs.2016.05.004

[4] Kamiya, K., Shimizu, K., Igarashi, A. and Kobashi, H. (2015) Effect of Femtosecond Laser Setting on Visual Perfor-
mance after Small-Incision Lenticule Extraction for Myopia. British Journal of Ophthalmology, 99, 1381-1387.
https://doi.org/10.1136/bjophthalmol-2015-306717

[S1 Fan, Q., Teo, Y. and Saw, S. (2011) Application of Advanced Statistics in Ophthalmology. Investigative Opthalmology
& Visual Science, 52, 6059-6065. https://doi.org/10.1167/i0vs.10-7108

[6] Fisher, R.F. (1980) Textbook and Atlas of Slit Lamp Microscopy of the Living Eye. British Journal of Ophthalmology,
64, 381-381. https://doi.org/10.1136/bjo.64.5.381-a

[77 Wu,Y.and Wang, Y. (2017) Detailed Distribution of Corneal Epithelial Thickness and Correlated Characteristics Meas-
ured with SD-OCT in Myopic Eyes. Journal of Ophthalmology, 2017, Article ID: 1018321.

[8] Doane, M.G. (1980) Interaction of Eyelids and Tears in Corneal Wetting and the Dynamics of the Normal Human Eye-
blink. American Journal of Ophthalmology, 89, 507-516. https://doi.org/10.1016/0002-9394(80)90058-6

[91 Reinstein, D.Z., Archer, T.J., Gobbe, M., Silverman, R.H. and Coleman, D.J. (2008) Epithelial Thickness in the Normal
Cornea: Three-Dimensional Display with Artemis Very High-Frequency Digital Ultrasound. Journal of Refractive Sur-
gery, 24, 571-581. https://doi.org/10.3928/1081597x-20080601-05

[10] Rocha, K.M. and Krueger, R.R. (2014) Spectral-domain Optical Coherence Tomography Epithelial and Flap Thickness
Mapping in Femtosecond Laser—assisted in Situ Keratomileusis. American Journal of Ophthalmology, 158,293-301.el.
https://doi.org/10.1016/j.aj0.2014.04.012

[11] Ivarsen, A., Fledelius, W. and Hjortdal, J.@. (2009) Three-Year Changes in Epithelial and Stromal Thickness after PRK
or LASIK for High Myopia. Investigative Opthalmology & Visual Science, 50, 2061.
https://doi.org/10.1167/i0vs.08-2853

[12] Luft, N., Ring, M.H., Dirisamer, M., Mursch-Edlmayr, A.S., Kreutzer, T.C., Pretzl, J., et al. (2016) Corneal Epithelial

DOI: 10.12677/jcpm.2025.43361 418 g RN PEAK = 2


https://doi.org/10.12677/jcpm.2025.43361
https://doi.org/10.1016/j.jcrs.2016.05.004
https://doi.org/10.1136/bjophthalmol-2015-306717
https://doi.org/10.1167/iovs.10-7108
https://doi.org/10.1136/bjo.64.5.381-a
https://doi.org/10.1016/0002-9394(80)90058-6
https://doi.org/10.3928/1081597x-20080601-05
https://doi.org/10.1016/j.ajo.2014.04.012
https://doi.org/10.1167/iovs.08-2853

ENN 5

[13]

[14]

Remodeling Induced by Small Incision Lenticule Extraction (Smile). Investigative Opthalmology & Visual Science, 57,
OCT176. https://doi.org/10.1167/iovs.15-18879

SREKER, REH, (B, & PRI SMILE A5 5 5 1 5 3845 S ()], AREL, 2021, 30(4): 270-
274.

Patel, S.V., Erie, J.C., McLaren, J.W. and Bourne, W.M. (2007) Confocal Microscopy Changes in Epithelial and Stromal
Thickness up to 7 Years after LASIK and Photorefractive Keratectomy for Myopia. Journal of Refractive Surgery, 23,
385-392. https://doi.org/10.3928/1081-597x-20070401-11

AR, MEE, LB, OGN A R T B RS R R RO T]. R BRIR AR, 2019,
19(9): 1479-1482.

AR, REPROG /AN I A R B 45 U R 5 A L e F 88 5 R JeE D B AR SRR U [D]: [ - 22 i 5],
TERH: AR EEERERE, 2021

Kanellopoulos, A.J. and Asimellis, G. (2014) Longitudinal Postoperative Lasik Epithelial Thickness Profile Changes in
Correlation with Degree of Myopia Correction. Journal of Refractive Surgery, 30, 166-171.

Reinstein, D.Z., Archer, T.J. and Gobbe, M. (2014) Rate of Change of Curvature of the Corneal Stromal Surface Drives
Epithelial Compensatory Changes and Remodeling. Journal of Refractive Surgery, 30, 800-802.
https://doi.org/10.3928/1081597x-20141113-02

BEfeoE, mHE, SR, 5. MR CARE MK L B R R R )], EPRIRARIALE, 2024, 24(11): 1743-
1746.

DOI: 10.12677/jcpm.2025.43361 419 s RN PEAL 2 2


https://doi.org/10.12677/jcpm.2025.43361
https://doi.org/10.1167/iovs.15-18879
https://doi.org/10.3928/1081-597x-20070401-11
https://doi.org/10.3928/1081597x-20141113-02

	SMILE术后角膜上皮重塑的早期临床观察
	摘  要
	关键词
	Early Clinical Observation of Corneal Epithelial Remodeling after SMILE
	Abstract
	Keywords
	1. 引言
	2. 资料和方法
	2.1. 研究对象
	2.1.1. 入选标准
	2.1.2. 排除标准

	2.2. 手术方法及术后护理
	2.2.1. 手术参数
	2.2.2. 术后用药

	2.3. 角膜上皮厚度及测量方法
	2.4. 统计学方法

	3. 结果
	3.1. 角膜上皮厚度各区域情况 
	3.2. 角膜上皮厚度变化情况

	4. 讨论 
	参考文献

