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[ Abstract] Refractive surgery is one of the important methods for refractive error correction, which include
corneal refractive surgery and intraocular refractive surgery. In recent years, refractive surgery has a rapid
development, and there is still development space and potential market demand. The clinical application of various new
technologies has brought the refractive surgery to a new stage. The ultimate aim of refractive surgery is to pursue safer
minimally invasive approaches and more customized correction for better visual quality. The new approaches including
the guidance of corneal topography and wavefront aberration, the Q-value adjustment, Kappa angle adjustment, and
customized corneal cross-linking during the surgery have been developed. The integration of various surgical
approaches and research is also a new development direction. The combination with intelligent operation to improve the
efficiency and accuracy of treatment seems to be one new direction, too. Ophthalmologists should pay attention to the
current development and the possible future directions and trends of refractive surgery in China.
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KREHERBLERANFAR, EHETERAH & RER
A L & 4k 4 (intraocular lens, IOL) A N\ f1 J& o8 M & %
hEHA, NTAEHERE LRSS E ™, HE
K EXRFEFATBAELE S, BHEGFREE,



- 1026 -

A SIS IR B AR AR 2021 4F 12 H 55 39 %% 12 ] Chin J Exp Ophthalmol , December 2021, Vol. 39, No. 12

HEREREMFAEARERS FEERELFA
BN A HHHEENEY, REELF AN
Bk & B B BT F R Bk kB9 K R H B T IE IR
EAWFEIMIHERY T HMERMRR,

1 REBAXHEFARREE

MEMEAFFROG TR RAFRE B
EFELFIF A RHZHEN B LF RFE A%
FEWNAHARAHAS EXHFEFARARA TR £
REEWNEAT - AMRERAEHH. REARKE
EFREFANARET TIUAXBEY &, %K F & 19
#4270 F R M&Z A0k AR A E T IT AR (radial
keratotomy , RK) 8y 5| N, & % F K 77 % x B 6 1 IE
WA EBAR T A AW E o ROR, BlE K 5 0 R AR
Mo REA B &) 2, BEKEmELAANZF AT EX
FALHE TR 2", B ARG RIER 0T
ERR,HEZRKETWES, XL EARNRH T HE
R EHBEA, MEBRAECEARERBSFARAF LA,
BRERLFAUATE2ARET A (1) %L TH
EBAREABEREALFEREFAFHEA EFERE
AKX F O B OB % A BE T B KR (photorefractive
keratectomy , PRK) fn & o~ F # ot f1 & J& L B % K
(laser in situ keratomileusis, LASIK) "™°' & # B & £
FARBRESLRE AAREBEEER R, A0 ZE2TFHN
FARAEUHENBRANLE G ERFAR IS EMFAR
EWARERRERS ., MEABEBHE KB HRZERK
AEBABFEFANE S, FRARITEmRA, FAM
Zaot ARERMTHRNEAIAERA, B ELM
BEWRXE, BREAEN) Zo (2) KRB ALHEA
EABEEAHREFAFHEA FERLKEHNFAY
A KA RO/ B A R SRR 5 B R (small incision
lenticule extraction, SMILE ), 2011 £+ H F B 7 % 1
BISMILE #+ R, ZF AL FHIEAEMR, &# & 7
LASIK A o #| 16 f JEH W7 e 5] K A0 X OF RIE, B A
AETRAEERR ABEN D FRELERTFER
B ERBAFARLEAYS T d LASIK FRZ S
# 1 SMILE F & .

RN E L F AR EEEHE A BRAER IOL N A A
B REREERAK N ELTEFHEH —MHEE,
SERMRETRANR, BW,WEFAXHER
IOL Ror fE XA IOL HHE LM A REC KD BA T
R, TEERTHMAXIOLEANRR Y EZEF RS
K UEAARABEFAZABE LT A 24
B MR B BOR oAk 7 F B, I R [ A TOL A 8 3k

TR B R BOR 77 B R B Bkt A Al R, IR OB L F A
ENHRGFHARE TR Z2ERRTE,
ZAZF R T M R At AL A M R AL AT
HREMBRLY HERRS EALFRE£MEHH
g2 BAMEREBERREIEER T 402 UL
ARRERE EARNEHELINEH, REHFR
SEIOL I EMNN P LF BT EARBTR
BT HWEE, FEA A AEF R ZENAR, il
PR B % A B BRI IRA

2 REEAHREFARHMEBEESK

ANE, BEASELFEFAEAERELES
BNFRAEXRE, BEERABLS KT, EEHS ¥ U
FHMARER 9000 5 ~1 0, FHAABRFAERE
760 T/ B EF ARG K 0.6%~0.7%"
FHERBANEAEELFAGRFHRIU, BERFE
FLHEWFARECKEFH 100 5 6/ 5 ,4% 7 0%
MABHE, FEEBELFRLAAL S 0.3% ", H
WHENEELFEFAZTXRBIRA, EKRKE £ KT
MAEEAFEFABANKET M E#ES,

3 EXARMEFANERED

MEBLREFATRAN FW BN, HEXF
ABEAMEABET CELRE, FAFENER L
ETRAZM. FPHHELHFEFATERERAR
WRERE, THEN TH”, B Zel XK BE
PR HAE, TANENE LR EFRESHE WAL
BT KR BRI AL S T B AL
3.1 HAlf Bk ELL”

EMAREBELFREFREHE S B AR, AR IF#
ERFRML AN ARBFAAEFANLE, HFZ
REZEHRGRAKFRAKERE, PRK F A8
BAEEARELFRIENT HEBEDE R,
LASIK F A #9 # 31 X # % 7 PRK F R & R W&
FRABE LR TERBROAE  RETABRREMY
WA WEE B H47EE ", LASIK 5 PRK F &
A A, 2 LASIK A J5 /A B £ ZH 5@ R A B W
AN FRE R LR T AR B R RBET R B R R B
DR AR ARl A Q- =R T Y &
15 R BB AN A O T F R R AR
B, kB LASIK FAT R ALK AT
RAB LR ABE O RSRRRRE T FRE L
B K JE . SMILE F AR R A 8 ¥t 7 f i 25 7 i
EIAREEE, ENALABE LA 2~4 mm th Ay
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O, AR ER R R, A
FAHERARD , ABERKAETRONG 4 B
TR T Al F AR B A
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FTHER EHFRERET — AN EEANLE
AFEF X, HET AN BRAE-ABELIERNF T
ARFEINMMREEEET TR, FAFREA, 5AKA
m¢%ﬁﬁ%%kiA%&F/Mﬁ&%ﬁﬁ%Et
A EHMEEARATARNZ 2B EENF
— 5 R,
3.2 MMM EXRESNFERRE M RE
MEMRABELFANKBEAS , AEAA K
E%%ﬁa%%@%ﬁ%@ﬁﬁ»&&%ﬁ%%ﬁ%
BT RE B H R O A R A R T A M
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AP RERTBATREALEE W ERE EAL
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3.2.1 AEMPEI FHAAEATH  AEMYE
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BROE, F A P b x i TR T R AU R B R L
MRk IR, B AR P AME R AIRRE R E T, MR
MR AR B 1R 2 (A 3T AL R HOR) #3880 B Y
B E(ABENRET RN, F 8BRS L2 M8
TR B RFHBERIS REREARRE™
322 HWHREINRHNEAMTE K\EEAEZ
BMEMGZE FAENTHFREAERL S, U
BOMBRMERGZ, THERE L2t Eg 2
%%M%ﬁﬁ&ﬁ%%m%ﬁ%%%%@%%?
A REARKREREANS BRABEE LN E &, K
BEAMARFE,
3.2.3 QEEEMAMMWE HEAUAEWH
FrQ 1 LA, 7890 B A BE R BSR4 ) g B
HATAE R R A N ERTE, QEHAX
B AP Y B 45 Q fE 5] B B LASIK fn PRK 4 F
AQEEAEAEEN (BRI NFARZH W ERE
HMEEER T H BEE) LR Q5 & miley
HAGEED,
3.2.4 F AP Kappa AWIEAE EL T ELHE W
FEJE L F A M & A F F 50 P % Kappa A K B E 7 &
Hik E J& Kappa £ B 30 %, SMILE F K 1 5 5 i
Kappa AWy %, KE KA RXE R L 7, % Kappa

AEAEO6mm BIRATELZNHEMEAR D TX
V8 % Kappa f4 &, 7 £ KR R A 5 5%k & E 5 4L % X
B, Bk, F AR Kappa 1 B R 0 A BB LB
EFRNEREEY,
3.25 NMMEMWEAEABRREFARA HTEALT
iE B # K, A B % Bk K (corneal crosslinking, CXL)
REEG BT TR FAEWE %A K, B o 7 34T B b
BRE,Z—MHEXTFTEHFEWNARLF WEF AR
(Xtra) , ShEFARTHELEERHFRLE T RILEH
fEEAENE ZEZREMZHEEEEALIANEMD
JTHE B, §Ar% CXL AH L, M CXL K 5 A K
LAGOHEAEE, ARVAREABEAN T . HH

Hh o R, A A BT R G CXL T 8 & F R R A IE
WE LM —F &
33 S EREENR X @6

BAFEFANSZ TR R EERAEL 2 AT
W HFAFTRANSTURMERFRN S T,
331 FAFZAMWEZ T BRTIAAWAERES
WMERBXHFEFA BRABLFAN B TEEZERF
EENEERFMRBHEI 2R, K F AT U RK
B-WFAFTR, BT HE2MHH3HHEEAKX, £
fu, AT A\ 5 BR N 45 (implantable collamer lens, ICL) 44
AR B A TS WO B ey Ok M F R &
EHEBMAERNHFEZR;ICL R EATRARET 7
E@ﬁ]ﬂ%@%?ﬁﬂﬁﬂﬁﬁﬁ%%%ﬁ)ﬁﬁ’ﬂ@lfﬂf i
BV A BT E B B 0 PRK B4 CXL A/ f
BN T LI B4 A7 R A
WOt #EAT TOL JE 6 o 98 2+ DA 523 TOL oy /> L3R
B
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HELXFAZAL2FAE -—THRX @ E. A, R
TFRBEAR ABEE ®RENLETF U K2
WA FEER AR RERESE N E LR, £
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7I< RN BETARMEERFE SN EF, R

HENBHELEHFHE R,

3.3.2 MAHFRW LT ABEELFANRID
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FRREFRA, EMREFAERE, KK B KR K
B RA B EWHATT —RAWHR, FRE
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MEARERAMA X G EARAF &, 8FETE N &K
= WA otH KA T L B A IOL & £ 7] /4N
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AR A WA FR R TR T R RAKET
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BHURKENRENEEZEEEEL TN ELENR
BTV REFERRANAHTEAFAFERR
Wt —Fht. (2) BAEFARG EHH F 0K X5
X OHWMARARWAEN ) FREZEFHRXHNA
Z— EUNERMETRALEY A F7 ENFER
Do —SREERM A EABRMRRRWE LMK
BREABRMABAR LN ¥ HEAR. AKELTF
AWETEBRARNAB BN R THED A FWAHR
TEREFVNET, G LR BKERT #A
W UL AREE A FHERTT R
FF AR TAZ A AR B AEE L F AR AR E BN
T B A B A RN IR AR B
ZEHEUETH—FRAELFE R B,
BT UNBA AL mENARELFAREG £ %4
KUR N, K FKF AR F R A K S B
8] i A % B AR B X T A B B R L e M £
BREOBAGYH Y  H—FEABEN EEY
ERABRBEFARE T FOER, & LN GBESE
KEE LA,

3.4 BRf:RABLTERDTHE

HTEAFER T FELAEBNAAEZR IER
EAZRKFWEEZTT FEREELEED SR
WRANHMERER, BHT BT AR R M3 —
SR, A BELFANAMNFERET AE SR
B AEENEE ABRBAY AW FRE G
HBEMEREEGREGEL S M BEEXEL
FAOABERRRTEEFASH ZRABAM
TEE, XEFZRUNAZEAELFANERALR
EERT A,

R BEAFARANERMLRET WE &R F L.
AR AARAEWR BT 2  AZEAATE#
(artificial intelligence, AT) # By 89 J& Xt W& K ¥ 7o
(DEARFAFEREEMEITY, (2)XF ALK
ALABALFAMNEEAREGE, FEXERE B

UARFUHER TRARAERE T LR EITW
RS R R fEHRE, BEFARG™, (3)8
BT B ATAZ A B 2 7 DL SMILE F & # Nomogram
BOERBWETERERE T BT EMFERE,
HEHQARATERREWFARKRE, T 2AFH
RHE,HERLFREANEIRAH ., (HET
ATEREHS TIRAELFRTELE IOL &8
HHEREBEREL, BNARELFAE S X
REg MEADER ML LWE R, Tt RREZH#A
HNEFAEAABRBELF AL NEZRENR 23
A fs By AT B ok T LA E wAs ok By TOL B Ot E it
F (O BAFAS A RALEL T E, 1o A
RATERERELNE RGN E RLELFRLR
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BURMBEAHINELFA BREF A RHY
g
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AANAIBEREEEF AV AT, R EHER KRS
BB BLEFAKEAILH —FBHEE
f e R R LR A E YRR
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BAFEFREA@ER LHTH FEF L F
ARRERBBH. AL ELFEFRFANBE . FA
BENBAEZRRIABREF S E S LW E T
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THhE, REXRBEXLFEFANFRAREL T 5, ¥
Bt A b FHE A ENHA SRR, RS
EEMEF EF AIRHHBFEFRERELE,
HFREARETBRBWER, FAELFREAA
HELWRA LR R AARNERFRE T, 0
T AU RE AL B RO R X R B A R iR
WERME ABCERELFEFREEREG EA&F,
45T R AE W R R F IS R E LY T A
BARNEWE R FERMEL HAAR B
RERURRBHEREHRTE Z RN A,
BLSZHLJE b BR IE F A T BB fE b BB IE R R
R OABATEEERBEE LA ERKERELTEHK
A AR B E R R
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