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1. XRERM
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(small incision lenticule extraction, SMILE) A1l & Fb 8 5t 4ili Bh i 437 180 £ R AV S 432 R (femtosecond laser-assisted laser in
situ keratomileusis, FS-LASIK) 3 P 32 i i MO A BRI DG TR o, GRS AL | 224 HARIREFERCR . B AR AR
J& 5 min PSR PEIRE b TRAOKF, BEARBERR#E— L B EF R, R, 8EFRPEEHEL (596%) , KRE4 52454
AHIC A RS o
2. EME LM
o MGG 250 i A M IR SRR T2 6 S B TR (ANARFLAR B ), A7 ARV ) IR R 25 IXURS, 7T RS0 Je DI T2 AR PO A VA fét*ﬂ
ARG IR R . ASBIFSE A BLTCRIT I 70 64 B0 fa SR BAT R IR 58 PR B T s AL IR I AL RE, [R)f 35 32T} 1 22 ax ik
A B, HAERE R B S TE A A H Rl AR A IO SR, B TR XU, Sy i FTEE 97 A 5 Tz%ﬁt?&iiﬁtﬂ’ﬂii?%o
3. B E¥E
o ANBIFGE R T B 700 R 9 SRR e 24 7 vh RS DG T AR v i AR AEE 1 R 000 i RRIEE o BP0 2R 14 SOl T B
7 0.49% A - PRI IR VAR A HO's /i IR D' TR, JEHE H ) T ARBET I bn BRI 7 38, A B T HE Sl i PR 52 e m] B 42 42 |
HEPE . SERIE AT )RR, B A R R TR

HE =] BB : PEAGTCRT 7] 0.4% £5 R B A1 5 PRI MR VR 7E " CAMIO G /NI 11 £ JREHE J3T 325 B8 B HS R (small incision
lenticule extraction, SMILE) 1™ & A0 Sl Bh 1 43 380t £ I 57 48R (femtosecond laser-assisted laser
in situ keratomileusis, FS-LASIK) HVC 0 & B 7 E AR, BT HORR B R 5 etk . ik
2023 4F 12 J]—2024 4 3 I 1ER 77 2 /R IRBHEE B D't TR L RFEAT A D TR R &3 1560 191 (3 120
MR), Hrh#32 SMILE F-AK 780 4] (1560 HR), %52 FS-LASIK F-A 780 4] (1560 IR). Frf7 & T AR
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HI 1 min i A TCBHJE I 0.4% $hHR AT R BRI, 4300 F & R ARG 5 min $E172I5 PPAG %
(Numerical Rating Scale, NRS) ¥¥-43, [RIHFic s A ip ff BRI A 0E B B AR TP LA LA 48 br . G5 R: B
) 0.4% E& 12 BAT R PR IR W n] A G2 i AR vh SOR 5 969 o SMILE 2H 5 FS-LASIK 4 /& & AR FIAR J5
1) NRS PF5334 4 0(0,0) 430 AR H BT A & 4 #5441, SMILE ZH M 5 E 2 451438 0 0.2%, FS-LASIK
HM 0.3%., PIBEARPESE KL, SMILE 414 98%, FS-LASIK 1M 96%. A< WL2< %] 5 JC B i 7
0.4% R B AT 1 P AR VR AH DG IR R RV o 2518 : TR 7] 0.4% R B A7 1 PR ARV AE 0O A i D'
FARPH RAFRIERCR B2 tem, b Bt R stis kg .
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T 2B TS, IRBFF4R, 2026, 41(3): 184-195. DOL: 10.12419/25060901.

Application research of preservative-free 0.4%
oxybuprocaine hydrochloride eye drops in pain
management protocol in laser corneal refractive surgery

WEI Nina, LIU Weimin, CHEN Xia, HUANG Shutian, CHEN Dongyan, ZHU Liangyong
(Department of Refractive Surgery, Nanning Aier Eye Hospital, Nanning 530003, China)

Abstract Objective: To evaluate the efficacy of preservative-free 0.4% oxybuprocaine hydrochloride eye drops in pain
management during small incision lenticule extraction (SMILE) and femtosecond laser-assisted laser in situ
keratomileusis (FS-LASIK), and to investigate its anesthetic effect and safety profile. Methods: A total of 1 560
patients (3 120 eyes) who underwent corneal refractive surgery in the Refractive Surgery Department from
December 2023 to March 2024 were selected, including 780 cases (1 560 eyes) of SMILE and 780 cases (1 560
eyes) of FS-LASIK.All patients were given preservative-free 0.4% oxybuprocaine hydrochloride eye drops 1
minute before surgery. Pain was assessed using the Numerical Rating Scale (NRS) during surgery and at 5
minutes postoperatively. Intraoperative corneal complications and patient cooperation were also recorded.
Results: Preservative-free 0.4% oxybuprocaine hydrochloride eye drops effectively alleviated intraoperative and
postoperative pain. The median NRS scores during and after surgery were 0 (0, 0) in both the SMILE and FS-
LASIK groups. The incidence of intraoperative corneal complications was low, with corneal epithelial injury
rates of 0.2% in the SMILE group and 0.3% in the FS-LASIK group. Patient cooperation during surgery was
excellent, with rates of 98% in the SMILE group and 96% in the FS-LASIK group. No adverse reactions related to
the study drug were observed. Conclusions: Preservative-free 0.4% oxybuprocaine hydrochloride eye drops
demonstrate a good anesthetic effect and high safety profile in laser corneal refractive surgery, providing patients
with a better treatment experience and representing an effective option for perioperative management.

Keywords  preservative-free 0.4% oxybuprocaine hydrochloride eye drops; laser corneal refractive surgery; pain

management
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W2 R T H R i FARE T
W WERE TR —, @B FERkE, B
AP IO /N DT A B R BT 07 58 B R (small
incision lenticule extraction, SMILE) A1 K Fb Ji 5'f: %
Bl UE 43T 350G Ff JEJE A B B8R (femtosecond laser-
assisted laser in situ keratomileusis, FS-LASIK) 7F Ilfi
R EBRE Tz AR, Hx e TR IR
%, RNJFEIE . IR DL RO B O B 52
W) 52 1) AR SR AFAE W IR, R v 4 R B TR 4
PR A FE e D AR ROR o 2

TEA MR TR B BRAF A T, 0.4% #hR
LAY DR 97 R T — R P B0 R T RR R 25
REAEAF TR IH,  ER R B A0 - DRI R R 00 A 3L b
AR IR, IR Rl Bfks
R 50 2% IF R I 24538 5 AT B R R, s 2 i oy FRUAR
RE TE K 25 W) A PR AE BIRR (LA I PR R rh 3 mT
RSl R—RIIANR RN, BIAniRFse . Sz
o7 R S KU 25 70 A, 7 3R (£ 3 T i
PR R LH 23 O TE R 3, AR EIRE o i
FA R T AR A B PR R R B, B IR
(1) 07 FH AT i 2 X6 1 B 5 ot s S s il T 350 R 3K
SRR 33 o) A Mol B 9 TS T A R 1)
JFRER LGP AR, LASE IRIE S 25N I o

S50 250 5 R IR R AR AR L, R
BEAN T B 700 A BN L FH BRI 245 ) AT e AR i J%
PR, oIS TR R R
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T8 Ak )RR 22 SR Kl Ny H AR 1 A& ks, A
1717 4 A I PR S B b i P (HE R, B
AL R 1Y 0.4% B8 A - DRI IR WA rh AR (98
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WIAEAE IS 7 0.4% 8 AT = RS I 0m i
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1.1 ARXH
KRG FTRETE . R BRI . WER
5T, BEHL 2023 4F 12 H —2024 4F 3 A #E e F
ALR T AR Y TFAREE 1560 6 (3120 HR) Ky
WX . AR 1) TN 18~44 Ji %5 2) 12
Wi A e AN 1E HL B R 4514454 SMILE &Y, FS-
LASIK Wy FAREK ; 3) BE R A 21T B AR 1 1)
BV XA kA 4) B R IE BN R
HEBRARUE : 1) RS LHBERNEE; 2) &
IFA ME DL A L . BERAR . A B et gR
W RGTEBIR R 3) XF 0.4% FhER B AT R
IR s . AR s B IR AR R AR
=, VE#E SMILE 8 FS-LASIK, Hob, &
3% SMILE FARM N SMILE 41, 44 A 780 14 (1 560
HR); $:3Z FS-LASIK FARAYA FS-LASIK £4H, L4
A 780 ] (1560 HR). AHFFE 4K HE b [ 25 9 1fs R 3
U645 BRI R0 RN AE U TF R, BRI & (Bk/R
HEF) MER, MR T RETRHE R SHA
(BB . NMAIER-2023-04) AHFFEHMHT https://
www.chictr.org.cn/, EMH5 K ChiCTR2500097357.

1.2 FWAZE

ARBFTER A IRER . FAR BRI 5 WA =
B BAR 4

ETRES], A BRE Y AR A,
K A #E I8 A R 3R (Self-Rating Anxiety Scale, SAS)
MIPEAG . RHT 3 d PR MBI TR . 28R
b R IR W R R, RER 4k, [RIATE 0.1%
BYESFR AR IR M M IR, BER 4 K.

FEFARWIMN, R 2 FrME AR : SMILE
A S P [E 45 R (Carl Zeiss) #Y VisuMax
MR GHATHIUZ BB GEHUL AR . HE TN A L
AR WO — P Ea, O, MO EE
oAy 2E R e PE AR 7K 1. SMILE FAR 56
S WEFRSE, EEREWR T K, X
RS, B B0 &5 SR OB HE S .
BUh#E s, FOPM R AW vk s FS-LASIK 2 i 1]
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W IR 2 W0 AR WO IR B B 4 8% . AR Bl 7 %6
HELCFEARJG 5 min NRS W4y, iy #4552
PR TG 2y . 228 B IR, R 4K,
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A7 J5 B TR BT 57 BRIV ] £ 38 5 8%z - R A 7 1
57 BEF 0~10 - RFARIRREE B, 0 A
i, 10 40 0 RE, RBRERYE A O 3R T
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PRffE: 04 OOI), 1~3 4r (BREEEIR), 4~6 43 (T
FEEIR), 7~10 43 (EJEEIR).
142 BEAFETRFS

SAS Hi Zung ZU"TF 1971 SE G, H T IEAL
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R AR, FEIEE W E P E LAEER B
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3 G A 24 L RO R] LA K 4 9% R 4 R 43 el 4
i), e T A RIS, B 20 AT H 4
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f&TF 50 /& MIEH ; 50~60 & WRIEHEIE; 61~
70 3 BRI 70 pUA FE N EEEAEIE,
143 K BedE
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AT B I ER T SR B R . R R R
#h 78 TC B JE ) 0.4% B A s DR IR VR A b 78 B TR
B R X 3 AN RS I EATIESY,
h3AER, BVECE ARG BOA B — M DL
GEARZE . TR EILER 1.
144 R ABKRESFE

FARAR T IH K AE FZAH LT ILA . ot
YIHIE, BIR S im sl ot bk s MBI &
e ALFE A L R s, AR AT R A VT
1.4.5 KRG ABRREGFE

FARELEH 1 min, HFARE HAEBT R A 8 H
FARE A MG, FFIFAL TR 800 M A 0
KOKBCARAET, BEARSE 1 min HEIRE . 6.
WIHSGRER PR ARAE WL 2.

1.5 ZEUDH

K FH I B 2= 2 F i) i) L (MedDRA)(25.1 AR )
SRR YIRS RS AT RS, HE R R GRS A
HRHE PEAREXGIT WA B RS AT,
Gt A B BN R S5 B AN B RO R A
KR KR AR

1.6 FHitFEFH*E

K H SPSS 25.0 Geit A4 AT 5 s i . A5G
IER A B 2255 T s %R H xes ik, JE
1E 75 40 A 1 3 R 0ERE LA R A B0 (Y 43 5 B 1]
B IM(QL, Q3) [k, THECTRLR HH n(%) 1k .
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Table 1 Patient Intraoperative Cooperation Evaluation Scale

it H AR Wk
B R4 0
HR A A A R L FEA I 1
[l L2 2
KABAL 0
S AR B R P B RS RE T SSRARAL, (HAFEZm TR 1
SO B ROV, R e k2 2
N BN TE 0
AR T Z AN SRR AL i Z AN TR 1
s BN FEZIK 2
AHPECE BB

PR P BE ST A A AR AR A SR A T B R M LA R AR R A T A FERRIE 24 (T 43 A B B, L

L OBOSE BIETERE S O MO R, 1~300— 8, 4~60335,

"The total cooperation score is the sum of points from three items: gaze fixation, head position stability, and the need for supplemental

anesthesia. The cooperation level is graded as follows: 0 = Excellent; 1-3 = Good; 4-6 = Poor.

HN AL XA EREAR T 5ARE NRS 751X
— X8 dE, K H Wilcoxon £475 B4 50 251720
b o 3t o BEORER FH M S A A ¢ 45 5% 5 Mann-
Whitney U Kz 5, THECFERER T A 4liE b
B PHALIAAH R B 5 NRS $F43 19 He 2% ] Mann-
Whitney U Ki . 8. BRBEEE . AR NRS 141,
ARG NRS P43 . SAS B 43 19 A 56 43 BT R
Spearman FEAHSCTE T, P<0.05 A2 FA G112

2 #R

21 FAE—BRARILLE
A B E 1560 4] (3120 FR), Tokifim,

21560 ] (3120 HR) FBE AL, 452 SMILE
FARBEE K 780 ] (1560 HR), 4%3Z FS-LASIK
FARMIMELLL A 780 191] (1560 HR) ., WAL AR .
AR . ORETIE OGRS . RBTFIHOGE . RHET SAS
WO — Mo, 2R giT24E X (P>0.05),
W3k 3,

22 FTBEF 0.4% B FEFERAEXNWARE
EREEEE R
221 W EHZF KPR KRS 5 min NRS 75 & &
RF B

SMILE 41 A9 AR " NRS #F43 4 0(0,0) 4, AKRJF
5min NRS #¥434 0(0,0) 43, 5 AKH NRS W5 HH L,
ARJGH) NRS Wik — Dk, HAEMARITHE
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®2 BEARBABRKESTMEE

Table 2 Evaluation of Patients’ Postoperative Corneal Status

Wi H PR AR SHE
TCHR I 0
HR S Bl S AN T 1
HR
[ PN T S e |= G 2
HR R BH S B B g S AN, AN 52 3
= 0
HESE, HEATRIZZ 1
=S
ZENFIPHE R, MELIEZ 2
MRERAT W Rk, RELSTFIRIG , sl IR R 3
JoiH 0
PIHRRA FEHH, KRR MR, 22 1
Wi
— IR ENH, MELAZ 2
BEIRRAS T HIER B, fEIRIERZE, MR HRH 3
Tk i 0
£ R i BAoK 1
B @K i 2

X (P=0.009), FS-LASIK 41 i A H NRS ¥ 4>~ 0
(0,0) 4%, ARJ5 5 min NRS ¥E4> 4 0(0,0) 4+, HA
H1NRS PEAM A, RIS ) NRS 35— 25 F#AIK,
HAA Giih2#38 X (P<0.001),

R4 NRS ¥4 A7 20m 2 B 1 P4, SMILE
HAEAR A TCIE 1 ) 76.2% , 5% 5 P 1 L 41
h23.2%, AJ5 TG LGSR 78.6%, AR5 TG Eb
) He AR Hh v . FS-LASIK 20 78 A 0 I8 98 19 EL 1) Ky

74.6%, B JEPCHR MY L 25.0%, AR5 IR
B8 83.2%, AJ5JoE LI L AR . WL 4.
222 WAEHFHFReTE . HIM AN IREH 2
27

SMILE 41 11 ¥ ¥4 F AR i 7] & 8.15 min, FS-
LASIK 21 %) ~F 24 F- R i) [8] 2y 11.08 min, H
SMILE 4 1.1% [BE AR FFERNE 1 Ry, 76
FS-LASIK 2 A7 2.8% 83 AR v i ZE4h 58 1 KRR
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x3 RA—RARLR

Table 3 Comparison of general data between the two groups

iH SMILE £ (n=780) FS-LASIK#H (n=780)
AERE () % 26.246.29 25.4+6.03
LS, n(%)
Bk 423(54.2) 452(57.9)
p-gles 357(45.8) 328(42.1)
JE G (5)/DS -4.01£1.36 -4.85+1.74

RO [IM(QL, Q3)]/DC —0.5(=0.75, —0.25) -0.75(~1.25, =0.5)

JE G (x+5)/DS -4.25+1.39 -5.23+1.76

SASTFAr (x£)/ 43 40.08+7.91 40.81+7.87

R4 FHEERPEARE 5min NRS AR EERBEL ST

Table 4 Intraoperative and postoperative 5-minute NRS scores and the distribution of patients’ pain levels in the two groups

NRSP43[M(QL, Q3)1/4 AR AP E R [1(%)] RIGEIRER [n(%)]
3R AR %G PE
pNGE AKJF e 7353 g e BE g
SMILEZ] 1560 0(0,0) 0(0,0) 0417 1188(762) 362(23.2) 10(0.6) 1226(78.6) 324(20.8) 10(0.6)
FS-LASIKZL 1560 0(0,0) 0(0,0) <0.001 1164(74.6) 390(25.0) 6(0.4) 1298(83.2) 259(16.6) 3(0.2)

P2l . PR AL RR 3 T BRI T BRI 24 17 LR 451 35 A1
223 WAEBFRKPERASEENL

VRSP S5R R NRS FR RN . SAS WY AR
BT B AR R r, (0.3 B Sl

M F AR R e B AR P LA R TS
JEPESr . SMILE 41 515 BR R E il A AR Y, 1014
IR AEEA B —, 31 IRECEJE R % . FS-LASIK
2 468 R B H B A AR, 1030 MR FH B4 —
M, 62 IRECE AR 22 WIALEE IIBC & TG DL AR
o, s,

224 FREBEHEMRAMEREHH

XL AR FT AR J5 NRS PR 541 . RHiT

SAS PP i T A G A B o A5 R 7R, AR NRS

SMILE 41, 4Fi# . ARl SAS PE4r 5 AR H NRS #F
A3HAE (P=0.027), ARHiT SAS TE4 5 A5 NRS P4
FH5E (P=0.033); FS-LASIK 41, ARHij SAS 5AH
AR J&G #Y NRS P43 ¥4 56 OR v P=0.021; AR5
P=0.040), W% 6.

23 WHBEADERAREABRERFAR KK
TEAdy
AR ARG BRSO BN ¥ B FARE
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Table 5 Intraoperative cooperation between the two groups of patients

Szl R %4 FE A BEAR LT n(%) LA B —n(%) it & AR 2En(%)
SMILEZH 1560 515(33) 1014(65) 31(2)
FS-LASIKZH 1560 468(30) 1030(66) 62(4)
Fo EBEEENRMEXMES
Table 6 Correlation analysis of pain management effectiveness
A HFINRSTESS AJENRS PE43
il i H
rfH PE rE PfH
RS 0.099 0.027 0.084 0.059
ERER BT 0.051 0.254 -0.007 0.874
SMILEZH
SASTE4> 0.102 0.027 0.095 0033
A FINRS 45 0.061 0.089
AR -0.027 0.542 -0.078 0.081
SERERBEEEL -0.016 0.729 0.011 0.809
FS-LASIKZH
SASTESY 0.113 0.021 0.089 0.040
R HFNRSIF43 0.032 0.372
AT PEAL . 7EAR P, SMILE 414 3 R H B f 24 LREMH

JEE b Rz b0, 3 HIR B B B b R BV B T
By e, 22 IR BRBOG Y4505 ; FS-LASIK 41
A 5 IR AR b R i, 12 HR B AR R
Bisk Ak rd, 123 HR BB U E s . B iRk
A, WABEARTABIT AL, {H FS-LASIK
2 H BRI DD I Y eI . #E RS 1 min,
RIGAE RN AR ; SMILE 20 Jo5 (5 H -l 83%;
PR A7 17%; R A 0% G
TSR o FS-LASIK 4T0HR (5 Heoh 84%; 422 HR
S T LR 16%; TCH EESR B BRI A . W 7,

BRFPARMSCA RN (% 7) 4, A RHEY
ot 0.4% BA R KR IR B A R, 8
U R HRBEZS R AR ROV, JoF
HUR MBI A AN BLRORE

3 Wig
B2 MR AR ST B AR ORI R, B

T JFR 1 24 (14 o HDIRER 30 o %2 G 1A MR 0 3 TR
BE2G T8 S A B, ARl AR . AR A
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x7 MABREFREXFIRRMEEZERFRL

Table 7 Surgery - related adverse reactions in the two groups of patients

AR R A [n(%)] AR E L [n(%)] A B (%))
il HR %K
SRS F R MBORE AR EoBDIEIEER Jei BE o hEE HEE
SMILEZH 1560 3(0.2) 3(0.2) 22(1.4) 1295(83)  265(17)  0(0)  0(0)
FS-LASIKZH 1560 5(0.3) 12(0.8) 123(7.9) 1310(84) 250(16)  0(0)  0(0)

SR NE L R R, TIRIHBASE M, IF T g
i IR F AR M A0, AT 5 | AR A AN i
SR TS Wi BRI RS AP AR . ARk
It 2 % B T A R A B SR A, TER
5 B P4 2 T JRR I 24 P P W 32 B L e,
TG B35 JE5 700 64 ) v SR T 245 W AR T B IS R R A
MR 0 PRI 2 HAT S 0 ) 22 A, TR 5 A R
PRI 245 9 5 50114 Jay A o BHOSE Io FIAS B S 19 & A
SRR, BEFTERR A TE B I ) AR S 3% 1 R
WE25 B, S BURON B R R 1.2%, T
5 FH 25 977 68 R JRR e 24 170 28 2 0 o ik 4.5%0, 585
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