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Abstract

China is one of the countries where laser corneal refractive surgery is most widely carried out.
With the continuous improvement and development of technology, laser corneal refractive sur-
gery has developed to today, mainly including LASIK, TPRK, FS-LASIK, SMILE several mainstream
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surgical methods. The diversification of surgical methods has brought brand-new surgical tech-
niques to patients and surgeons. Effect of surgery and surgical choice, also makes surgery effect
more ideal operation, more safe surgery complications, more reduced. But also for the patients
and performer in surgical choice brings about confusion. How to choose more reasonable scien-
tific and rational surgical procedure for patients, what are the elements and principles that should
be considered when the choice, worth thinking about seriously.
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1. 51§

JEEARIE S SFECTIE PEAL SR  — K R[], M. . BOEE R E W E AN IESSAL.,
AT AR DR 4 RN B0 23 Wl 3 1 vy, LA tHE S0 R N A Ry — A B LR A 3 AR ) R, T3 2050 4
WA BN SZBNEAT R [2]. IR AT, 2HCEE SEEd T AREGER .
JEICTF ARSI 7 BE WS A H, RO S 7 EE ARG S A0SR E3]. WOtk
Je JET- ARG N A AT TT 58 FE 2 b B e AN TR ARG 3R 22 4 ) F R T7 S [4] A FAR KRB R,
T AE S T HOE JEAT A I BE 4R (laser in situ keratomileusis, LASIK). [ Bz ¥4 7 30O 1 IR )R
(transepithelial photorefractive keratectomy, TPRK). “KFPHO 4l BIHE 737380 S5 A7 A 5 5 4K (femtosecond
laser-assisted laser in situ keratomileusis, FS-LASIK). “KFMEOE /M) 1 A 1B L o 130007 85 B HH R (smalll incision
lenticule extraction, SMILE) ) LA i FARJ5 Ko FARTT N Z 70k, AEEFARE WK 728 FAREA
FARBBEMFARERE, HAESEFRYEE NI, FREEFEMZ S FARIRREE IR . (H
o E AR FAEFARERE AR T W&, Bl2e, BERERE G B H N FAT K
PRI B R B R AR A RLL, (EFIRATA R %,

2. ERBAABERELFARENAIR
2.1 EFRFRARBNA

20 40 80 FARME S T WOLM It [5], 6 1O A R F AR BB AR LASIK 22 —Fi Wi
HABECTF AR, BEE T MBS FROCHIE S METIHIAR, I£T 1990 442 H T
G AR A [6]. AR RIEA BT BB ARSI I MIRE, ARG AERR, I Re b 5 5 48 1
KA, BRARAR G AR VR RS [7]. 2003 45, 51\ m A 1) PO B T 18 G0 ) R A AR 2
TIRT AR AHIAE, XFF RN FS-LASIK [8]. X el #5175 HI/E A R ) B RE B/
T2 EE TR L T A B DA 7 A B SR 0 U ) A IR 2%, MOKFR E S R S5 IR S5 R, b I RE
KA, FEAETE A A 1R e (9], 2009 4E, TPRK Ik T B0 K 2B M i L 7 5 56 1)
& l— AP IR5E K [10]. 2010 4, AR H CHBOLE A, A8 ML, 75 R A HIEROE
Bg, FE 2~4 mm FY) OB ILEGH ) SMILE FARIFUEIF RE[11]. X JUFP 3 AR 2Bl & A W tth o5 gt 5
b —HZEH TR,
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2.2. AIRENFARIFIE

B A A T IR ER () S Ao, & T ARBA S EGL AL, I H AR IR E S R4t e /iR
MIZHE, SRELIREYC RS =2 —MEE ), FIABE S F AR B FAR T EE 5. MR
FARIE B A R FAR T RS R0 e T, G EIRARNIA SRSk — R 85K 5
HTF AR ORI 6T AR AEOER JZ A I E T R [12] 42 F AR FHU ] B CRP O s i Bh
VRIS, AT 5 BT HOETIE], Bl LASIK A1 FS-LASIK R, AR L KAV EOG S il A i
RO S B IR, 61 SMILE . 3R )2 F AR S M 1 R 2Bk, FdbAT ik FBOB VI, 10 TPRK
seia S 06 2B b 5 B UIAI AR R UIHI, BE S M B EDIAE AR B4, BT
FhFARBEE, 15K B4 TPRK FRASME S FIHOET AR, LASIK A FS-LASIK #2242 CRMEOGTF- R, SMILE
FRA2 WO FAR[13].

23. ERFARAXNBFFS.

BOCABREFAREL 524, HEREZE b EEEHE ARG TENRRT. RE2ert. e
P DL R AT R0 VA5 22 AT [14] o AHR T LR I BO6 A I E G T ARAR AT &A% S (3R 1),

TPRK I 1L 5 16 T38 FHHE 73 1 BO6HE 22 5 A L S AN D) i S8 5 [ b 4T, PRI Ak, BRAIR T
TGRS o [R]IE ERL AN IR A RS, RO AR BE VD T 5 AR A AR 77 5 R e o ARV R A S b 2
fIEES, WYERR T Bowman EF1E & MMM TR Z, SBUERGBEIRES, TR F ER™
AT MAA S JEYCHFIE, JEE T RESA A ZORVEM R Az . b R FAE RN O G 75 LR E), 7R R
AN T BRIRIN A7 5218 7T e ARG AN E K. R TPRK X LA 2 B g b, HRAR G ER R
FA RS PRV ML) R A HE S LASIK B3 IL[15].

LASIK 8T TPRK i hil7E M A Bh T 5 AR Mg Ik &2, IF HR G PIR LSS . (R AR R
I A R R A AT VRAY DA S5 A I sk (0 RS, I BLF o BT AR AT IR VP4l B
VE F 2= S BUR ISR 0 S, B AT AR [16]. 5IN CRMEOL 5 1) FS-LASIK R 7 A
Hh DR A1) 5 |2 AR R 55 5 RRE[8] - SMILE AT LASIK FOAR A4AE T R A I 1E O 305 B2 Gl T 2~4 mm
VIO ELH, SRR ORI T AR B, D ARG TR, A AR ROt e & 7 KK H2&
FHEL T LASIK, SMILE [ ik A2 [17]. FF HEN SMILE 75 ZEARZE % A P fl4E (1502 8% F 20 1 2
FEIE R B, R SMILE X AR 3 2R 5 &

FARAXMERNRETEH . FAKTG . FRRGWA TR A, REEFRANS, EFERESEETIARK,
[N T E

Table 1. Methods and characteristics of various laser surgery

® 1 BEHAFAROARKFER

FARIE REARK 5
WS FHOETFAR TPRK o AT ArAT SR A
FRBBOLTAR LASIK. FS-LASIK A ATAMEATIED: PTAT ISR TR
2RBROETFA SMILE TolE: Bl AR /)N

3. EFEEBNEE
RAEEOABUEEFARARKX D@, JFEARR B3 0SE 7 8E e iE, HE2ERAH FAK
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REk BB, i & T I

Ho4E TPRK RIIGIEWLEE , R4 AL T & B 05, S B AR BT T R, PR
PRI T TN RIS BB N b, 9 T R RSB A S MBI B 2, A B T
AT SEAR B 5 T 2004 05 S 8 2 R S R R TR . A 3B 60 2 e R O 6 R
7 UL ST S S 0 SR B G R R TR . RS MBI R R A R,

HeHE LASIK KA, R LASIK TEHRIEROR TG RO A 3, B 1 Ao N
H1S I R D 2 5 B 2 R 0 — A BB T o FS-LASIK KK T I R R o I R
EIA G 8P BB, FULA NI E#7E i LR B8,

HEHE SMILE RaUHIEZ, BFFARVIND, REBIHRZREIZA, W F NI,
HREE | R BT LU S . ELED T SMILE H RTJEEMOM AR EIN, Btk A BRI 2, D)
T TG RBO B 8 3 R UL 5 SMILE FA.

ik AT, TTOURBL, BMEERE AT SURKHE R, (E T B MAZE R LU T AR R,
BT ARG SMILE) IS B B AR LASIKRE AR ESER B REFA, HHARAR
(B R, TR A s, PRI AT BRI, 5 46 I 5 T 5 P 45 0
LR TAR, AR A% 0 AT AR E 2 5. B TR EOE ), DRI ER], R
FRI T WBEEIE, I LN E S IE S ST AT R R FTR T AR 7 SRR R T i
GIIAREIERIE R, X FARBRFLRENARR, B3 20 F AR BRI .

4. EFEFEEZEBNER

i AR HT, FEHERAK TS, NEFEFEEGHITAT AR TIEEL. 5.
37 24 7 I A2 AR PR BOE BA R B B AE R IE B IE PR, MR RIER A TR, X8 et #2
LR . PUAEEF AR K AR SRR i B B iR R B E TR, IEMA RA G IF
FOEUIEIG  F Pl TR AR AN 1 BRA BB R 25 1S 2 R i S8 xe T2 AR Ai R RE[18], - R L vl B AR T DAl
MAJEAFEEREE, 5 AFRARAN TR AR ZRMAR, NARFEHISOKT A FATESE(E 2).
= MR R AR S IR A AT SR I B AR, X T HPAV A SRR R S SR 10 £ 38 IV R 0 E K 2 =
REFE TG (5 3) SBIU. FAREAMGRAGE BT EHLER I, W SMILE FAX A EREE,
I H SMILE FRE) 2 28 A b IR B (R 4). Bz, FARM M HE g £ T AT
MIRTEE, WA RIFRIAR, A RIE G B&F MR R,

Table 2. Comparison of requirements of different surgical devices

% 2. FRRRMFRGEERMELE

SUWH THHTA LEBBET A SEBBLTEAR
S i 6 i PN A
ARG R ? & i
AR H 2 2 2
Y s 2 2 2
Febt i B B
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Table 3. Comparison of patients’ needs for different surgical procedures
3. BEXNTRIARRFRALLR

WD THOLTAR FRBHOTAR ESlWUR GRS RV
MLGE J F % = [
FARM i % [
FAREEZ o8 4y uf
EIALPIY RS fix {(i8 fix
2k 5 4 s fq s
I oK =i i
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Table 4. Comparison of different surgical requirements for surgeons
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5. B4

BOLMEE TR, R —M2 G807 B AR T, FNEEA B ERAREMEEIR . K
DR v B AR R4S B vy SR T R B [19] o BEE BRI A WAL AN G158, mT it B8 i 1R TR Oy Ak
Kith% . HEl LASIK. TPRK. FS-LASIK. SMILE #& LA IR AR BarE 2z 51 S/ A I K
G F MO f R FAR WA B R RABH, AMUKKIEEAR TG, BRI G H RE
BE A X LB AR I, HRARHEE A 06 2007 A S AR SR R G T ARAR TR IR Eh R, [FI  B 1
M HAF MR RMA R W EREE, AR BHEW R, R

SE K

[1] Kim, T.1., Ali6 Del Barrio, J.L., Wilkins, M., Cochener, B. and Ang, M. (2019) Refractive Surgery. Lancet, 393,
2085-2098. https://doi.org/10.1016/S0140-6736(18)33209-4

[2] Holden, B.A., Fricke, T.R., Wilson, D.A., Jong, M., Naidoo, K.S., Sankaridurg, P., et al. (2016) Global Prevalence of
Myopia and High Myopia and Temporal Trends from 2000 through 2050. Ophthalmology, 123, 1036-1042.
https://doi.org/10.1016/j.0phtha.2016.01.006

[3] Sugar, A., Hood, C.T. and Mian, S.I. (2017) Patient-Reported Outcomes Following LASIK: Quality of Life in the
PROWL Studies. JAMA, 317, 204-205. https://doi.org/10.1001/jama.2016.19323

[4] Sugar, A., Rapuano, C.J., Culbertson, W.W., Huang, D., Varley, G.A., Agapitos, P.J., et al. (2002) Laser in Situ Kera-
tomileusis for Myopia and Astigmatism: Safety and Efficacy: A Report by the American Academy of Ophthalmology.
Ophthalmology, 109, 175-187. https://doi.org/10.1016/S0161-6420(01)00966-6

[5] Trokel, S.L., Srinivasan, R. and Braren, B. (1983) Excimer Laser Surgery of the Cornea. American Journal of Oph-
thalmology, 96, 710-715. https://doi.org/10.1016/S0002-9394(14)71911-7

DOI: 10.12677/hj0.2022.111003 18 HR Al


https://doi.org/10.12677/hjo.2022.111003
https://doi.org/10.1016/S0140-6736(18)33209-4
https://doi.org/10.1016/j.ophtha.2016.01.006
https://doi.org/10.1001/jama.2016.19323
https://doi.org/10.1016/S0161-6420(01)00966-6
https://doi.org/10.1016/S0002-9394(14)71911-7

JEXR, ek

H

(6]
(71

(8]

[9]

[10]

[11]

[12]

[13]
[14]

[15]

[16]

[17]

[18]

[19]

Pallikaris, 1.G., Papatzanaki, M.E., Stathi, E.Z., Frenschock, O. and Georgiadis, A. (1990) Laser in Situ Keratomileu-
sis. Lasers in Surgery and Medicine, 10, 463-468. https://doi.org/10.1002/Ism.1900100511

Hersh, P.S., Brint, S.F., Maloney, R.K., Durrie, D.S., Gordon, M., Michelson, M.A,, et al. (1998) Photorefractive Ke-
ratectomy versus Laser in Situ Keratomileusis for Moderate to High Myopia. A Randomized Prospective Study. Oph-
thalmology, 105, 1512-1523. https://doi.org/10.1016/S0161-6420(98)98038-1

Stonecipher, K., Ignacio, T.S. and Stonecipher, M. (2006) Advances in Refractive Surgery: Microkeratome and Fem-
tosecond Laser Flap Creation in Relation to Safety, Efficacy, Predictability, and Biomechanical Stability. Current Opi-
nion in Ophthalmology, 17, 368-372. https://doi.org/10.1097/01.icu.0000233957.88509.2d

Hashmani, S., Hashmani, N., Rajani, H., Ramesh, P., Soomro, J.A., Hussain Shah, S.R., et al. (2017) Comparison of
Visual Acuity, Refractive Outcomes, and Satisfaction between LASIK Performed with a Microkeratome and a Femto
Laser. Clinical Ophthalmology, 11, 1009-1014. https://doi.org/10.2147/OPTH.S137451

Fadlallah, A., Fahed, D., Khalil, K., Dunia, I., Menassa, J., El Rami, H., et al. (2011) Transepithelial Photorefractive
Keratectomy: Clinical Results. Journal of Cataract & Refractive Surgery, 37, 1852-1857.
https://doi.org/10.1016/j.jcrs.2011.04.029

Shah, R., Shah, S. and Sengupta, S. (2011) Results of Small Incision Lenticule Extraction: All-in-One Femtosecond
Laser Refractive Surgery. Journal of Cataract & Refractive Surgery, 37, 127-137.
https://doi.org/10.1016/j.jcrs.2010.07.033

B EE 22 IR B2 43 22 A 0T S 4. WO AR F ARG IR 1297 £ KI5 (2015 4F) [J]. FHEIRFHL &, 2015,
51(4): 249-254.

TR, M. BOLABE T ARMERD]. + EBOLEE 4, 2018, 27(1): 52-57.

Sandoval, H.P., Donnenfeld, E.D., Kohnen, T., Lindstrom, R.L., Potvin, R., Tremblay, D.M., et al. (2016) Modern La-
ser in Situ Keratomileusis Outcomes. Journal of Cataract & Refractive Surgery, 42, 1224-1234.
https://doi.org/10.1016/j.jcrs.2016.07.012

Ang, M., Mehta, J.S., Chan, C., Htoon, H.M., Koh, J.C. and Tan, D.T. (2014) Refractive Lenticule Extraction: Transi-
tion and Comparison of 3 Surgical Techniques. Journal of Cataract & Refractive Surgery, 40, 1415-1424.
https://doi.org/10.1016/j.jcrs.2013.12.026

Chan, C., Ang, M., Saad, A., Chua, D., Mejia, M., Lim, L., et al. (2015) Validation of an Objective Scoring System for
Forme Fruste Keratoconus Detection and Post-LASIK Ectasia Risk Assessment in Asian Eyes. Cornea, 34, 996-1004.
https://doi.org/10.1097/1C0.0000000000000529

Ji, Y.W., Kim, M., Kang, D.S.Y., Reinstein, D.Z., Archer, T.J., Choi, J.Y, et al. (2017) Lower Laser Energy Levels
Lead to Better Visual Recovery after Small-Incision Lenticule Extraction: Prospective Randomized Clinical Trial.
American Journal of Ophthalmology, 179, 159-170. https://doi.org/10.1016/j.aj0.2017.05.005

Zhao, L.Q., Wei, R.L., Cheng, J.W., Li, Y., Cai, J.P. and Ma, X.Y. (2010) Meta-Analysis: Clinical Outcomes of La-
ser-Assisted Subepithelial Keratectomy and Photorefractive Keratectomy in Myopia. Ophthalmology, 117, 1912-1922.
https://doi.org/10.1016/j.0phtha.2010.02.004

Solomon, K.D., Ferndndez De Castro, L.E., Sandoval, H.P, Biber, J.M., Groat, B., Neff, K.D., et al. (2009) LASIK

World Literature Review: Quality of Life and Patient Satisfaction. Ophthalmology, 116, 691-701.
https://doi.org/10.1016/j.0phtha.2008.12.037

DOI: 10.12677/hjo.2022.111003 19 HR Al


https://doi.org/10.12677/hjo.2022.111003
https://doi.org/10.1002/lsm.1900100511
https://doi.org/10.1016/S0161-6420(98)98038-1
https://doi.org/10.1097/01.icu.0000233957.88509.2d
https://doi.org/10.2147/OPTH.S137451
https://doi.org/10.1016/j.jcrs.2011.04.029
https://doi.org/10.1016/j.jcrs.2010.07.033
https://doi.org/10.1016/j.jcrs.2016.07.012
https://doi.org/10.1016/j.jcrs.2013.12.026
https://doi.org/10.1097/ICO.0000000000000529
https://doi.org/10.1016/j.ajo.2017.05.005
https://doi.org/10.1016/j.ophtha.2010.02.004
https://doi.org/10.1016/j.ophtha.2008.12.037

	激光角膜屈光手术各种术式选择的思考
	摘  要
	关键词
	Consideration of Various Surgical Methods of Laser Corneal Refractive Surgery
	Abstract
	Keywords
	1. 引言
	2. 主流激光角膜屈光手术的认识
	2.1. 主流手术方式的介绍
	2.2. 角膜屈光手术原理
	2.3. 主流手术方式的特点。

	3. 选择困惑的原因
	4. 选择需要考虑的要素
	5. 总结
	参考文献

