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Abstract

¢ AIM.To observe the changes in corneal aberrations and
the characteristics of visual quality after transepithelial
photorefractive keratectomy ( T-PRK) and femtosecond
small incision lenticule extraction ( SMILE ) in the
correction of low myopia.

* METHODS: Prospective cohort study. A total of 32 cases
(32 eyes) with low myopia who underwent T - PRK
surgery and 45 cases (45 eyes) of SMILE surgery at
Weifang Eye Hospital from April 2021 to April 2022 were
selected. The uncorrected visual acuity ( UCVA), best
corrected visual acuity ( BCVA ), spherical equivalent
(SE), corneal higher - order aberrations ( HOAs) and
objective visual quality were compared between the two
groups.

e RESULTS: All patients completed the surgery
successfully without complications such as infection. At
3mo postoperatively, the safety index was 1.13£0.16 and
1.16+0.17 ( P=0.48) and the efficacy index was 1.10+0.20
and 1.15+0.18 (P=0.27) in the T-PRK and SMILE groups,
respectively. The percentage of UCVA (LogMAR) <0 in
the T - PRK and SMILE groups was 94% and 98%,
respectively. The percentage of the residual SE within =
0.5D was 88% and 87% in the two groups, respectively.
The HOAs and spherical aberration in both groups were
significantly increased (P<0.01), and the increase was
not statistically significant between the two groups (P=
0.31, 0.89). There was no significant change in horizontal
coma, horizontal trefoil and vertical trefoil in both groups
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(P>0.05). The vertical coma in SMILE group was
significantly increased ( P<0.001), while there was no
significant change in T-PRK group (P>0.05), and the
increase was significantly greater in SMILE group than in
T- PRK group ( P<0.001). There was no significant
difference in objective scattering index ( OSl), modulation
transfer function cut off frequency (MTF_, ), Strehl ratio
(SR ), visual acuity ( VA) 100%, VA20% and VA9%
between the two groups ( P>0.05).

e CONCLUSION: Both T-PRK and SMILE showed good
safety, efficacy, and visual quality in correcting low
myopia, while SMILE induced more vertical coma
than T-PRK.

* KEYWORDS: . transepithelial photorefractive keratectomy
(T-PRK) ; femtosecond small incision lenticule extraction
(SMILE) ; low myopia; corneal aberration; double - pass
optical quality analysis system ||
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TR, & & e+ 8O M I U)EI R (transepithelial
photorefractive keratectomy , T—PRK) 1 i — Fift i £ 1) % 2
FAR, A B WE S O — 20 BRI b Je I BE o, %
Hefih, CGIE ST HA RAFMIGRACR . WO/ B
£ L I 3% 5 B R (femtosecond small incision lenticule
extraction , SMILE ) X JC s [ I8, B4R 5 1 £ M 2R
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AT F AR R A4 5, PRl 0 ) CANRE T R R 7
B NEY AL WIS EE N S i LI R Gk
SN R AR S 0 BT S B A R . DU R BRI R
SMILE F-AR J T-PRK FAREF T A R4 12 2tk |
AR K TR A T 2 6 AR BE S A T ARG B IE
2PEATIE R BE R AT IR RS AL GE B S o)
A ARERRE Ve ? AHFFER ] Pentacam R A5 43 B 41X
JOWH 8 % WA 58 5t 1t 43 A7 2 48 11 ( double —pass optical
quality analysis system I ,OQAST ) X} T T-PRK 5
SMILE R J& i B0 o o B AT DA DA IR IR TR 07
APPSR AL E UM
1 X &MTTE
1K ARSI ST, gk 2021-04/2022-04 1E
HEDT IR B Be AT I T AR AR B i o 77 91 77 TR AR
PR ERAG A 2 2R | B E H B #5417 T-PRK 55 SMILE FA
JFIEITL, T-PRK 241854 32 {4 32 AR, SMILE 41 45 f3i] 45
MR, WL AR AR K S5 ROR B (SE) 55 LA, Z R TS
2R (P>0.05,% 1), Ay 85 S BHIR AL, & XUR
WREE S5 A IR AL . ARWF AT & D IR B B
PR DL IR EIR O /R FRRE ), TR B #H Y
BB ED,
1A ANGRAE (1) 18~40 % (2) FAE ZRAT A

JECT AR E JE IR, I3 T ARIIA & B R (3)
ToiG shPEIR % HRER K M8 28 48, AT s Jo ™ i 4> B
PGP B O BB 5 S0 A5 (4) AR T e A% IE ML 7 ( BCVA,
LogMAR) <O, Hi#%%: 2a B4R DG EUE N <0.5D; (5) Bk
B < -3.00D, FEAE EE B < -1.50D; (6) R R #CHE
FEflEE | 1 AR R Mok 5T RN R R B TR B & /D 4y ) A5
Iwk,1.3mo DI I,
112 HERRARAE (1) <18 & (2) fEfEH LR 5l 4
FRR L DX S 25 A8 1 R DX PSS 7 o AR A HR 8 3%
PERAE ; (3) H I £ IFJE FE ( central corneal thickness, CCT)
< 450m ., T 1) B )5 B 4% F IS R E (residual corneal
thickness ,RCT) <280um Fl RCT /M F AR Ej CCT #Y 50%;
(4) APl 14 4 B 2 26 L 20080 I H B G e, N &
SRR RGBT R 2 R,
1.2 Fi%
1.2 RETEMEE PT80S IR O A+ )2
HFHiKEEE (optical coherence tomography, OCT) ; i 71K 2 .
AFERLIR L S (UCVA) F1 BCVA ; 646 2 . 40 55 i G 36
N B LA M EE IO ; BR R & ; Pentacam = 4k IR {1}
TR A S OQAS I,
122 FARAKX  Irf BEARFE M 0.5% £ AR
IR 4 /K ELEN H 3d, i s FARY R —107
ZFE AR E ER, SMILE T A . A Fi 8 FH £5 1% 5 A
R R R AT R E RS . R VisuMax RFMEOE RS 58 K
WO EANL G, AT B AT S 2% YT E, 2 5 B B T BUH
WOGHAHES R A 500kHz, ik il RE &y 130n] , £ st
M BE N 140pm, a2 X HAR KN 6.0~6.5mm, I J5
YIF i B A 120°(11:00) , FEHE R 2.0mm , EHE 1 4 i
YIE i Y0k 90°, T-PRK F A . JBEE[A SMILE A, %
FH Amaris750s #OCHLAT A B L Bz K 3 5 A 3O Bl o
X EHAAWENG6.5~7.0mm , VI 58 B 5 i FH & SF- 167 8% 0F
7 ohge , O A N4 48 3~ 5d, WM I b 1z s 4 s 4
PG B,
123 RIEAZ  SMILE 4H.0.5% £ E RV 2B W,
AW/ K, 2 Twk; BRI TR B IR, 4 W/d, 4 4
JEL S Ua 1 O TR U s Y, A 26 1mo 5 0.2% 5 £1 TR IR 3 JE &
TR ,2 /K, 25 1mo;0.1% B S W A IR 7,4 WR/d,
HZY 3mo, T-PRK 41.0.5% A= A 51D 2R, 4 /K,
FHZ Twk s /N I 2 3 A 3R BO IR e i, 4 /K, 24
Twk ; 277 5 25 M ZE KR AN IR W, 4 W/ K, 24 1wk;0.1%
BRI 4 /R Iwk SR T, 4548 1 38 1 v )
W08, FH 24 i 8] A 3mo,  BY B AR AR IR W, 4 /R, H
25 3mo,
1.2.4 MEEER
1241 EREMLEERTNE 25 TR, K5
3mo K FH E BRAREXT B 1 A6 UCVA |, IFK5 45 S e 4k
B/ N BEF R (LogMAR ) #1L 1 Fon . A RUGE R R )5
UCVA/ARHI BCVA, & 2$5%0. RJ5 BCVA/ARHT BCVA,
TP . 225055 1IE SE 5 SEBRHF IE SE 2 [8] (19 4H 5 Pk
FR,
1.2.4.2 OQAS HHXIEHRME /il FAHRT . ARJG 3mo Xf
PR HEA TN &, WS = PR 8 I8 I Smin J5, 32 i 1L
HAEHN 4mm, {1 [ — K A 3 X B R A 0QAS T #4746
KA IR RZGE B, REFARBEE 0
51 /R b ( Strehl ratio, SR) . & M # 5T 5 X (objective
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scattering index, OSI) R I 3 BRI 1 A 2R ( modulation
transfer function cut off frequency, MTF,, ) . %f Lt & N
100% | 20% . 9% 19 A L X bk BE AL J7 ( visual acuity,
VA100% .VA20% VA9% ) .

1243 AEREMGENE 730 TARA, RS 3mo X
W4 5B 4 34T Pentacam 1 X P RN &2 £ 5 Zernike {H,
Sk AR e 6mm i N B {8 2% (higher - order
aberrations , HOAs) . Bk 2% ( spherical aberration, Z40) , 7K -
# 9% horizontal coma,Z(3,1) ] & H £ 24 [ vertical coma,
Z(3,-1)] JK¥F =M horizontal trefoil,Z(3,3) ] A1 &
= [ vertical trefoil,Z(3,-3) ],

1.2.5 BEiA  BEVIISE] R 3mo,

Gt A . {8 FH SPSS28.0 Bk M it iR
B IE 254375 K FH Shapiro—Wilk #6556, 6 /& 1E 254370 1) 9%
BB AR E2E (x£s) RoR  H N HECR FHFCWAEA ¢
R, 21 ] LR ST REAS ¢ R 3, X IR TE 2 43 A £ e
FHH AL (P 5Bl EE ) 3R, >R H Mann—Whitney U £ 55
I Wilcoxon £ FEAG 56 TR n( % ) N, A
BERHXCKIR . P<0.05 WEFAGITEE X,

248

21 AR  ARJ5 3mo, T-PRK 41
SMILE 4H 1% UCVA 5-0.1(-0.1,0) #1-0.1(=0.1,0) , 5AR
T 22 47 et L (P<0.001) , I4H [a] He 55 22 3 G
Giit#E L (P=0.76) W3 2,

ARJG 3mo, T-PRK 4 F1 SMILE £H {43 & 48 5043 51 K
1.10£0.20 1 1.15+0.18 (P=0.27, % 2) ., T-PRK 417
SMILE 4 AR5 UCVA ( LogMAR) <0 4 (5 F 4351k 94% il
98%., M i A B #H RJG UCVA (LogMAR) # < 0.1,
T-PRKZ F1 SMILE £H 11 % 4> 45 ¥ 43 ] }91.13+0. 16 Fl

*1 T-PRK 4#1 SMILE AARBT—AE R L%

1.16£0.17(P=10.48,% 2) . T-PRK #1 1 SMILE 4 AR J5
BCVA #5147 5 L5008 41% F1 44% 3255 2 170 %
Fe o 51R 9% 1 13% ([ 1A) .

AJ5F 3mo, T-PRK £H Fil SMILE 4 i 5% 4> SE 2+ 91

0.09+0.38 .0.22+0.36D (P=0.12) ., PIZ I5 ARFE48E 7 5
$1-0.2120.26 .~0.16+0.26D( P=0.37) , L3 2, WAR)F
BR4% SE ££0.25D 3 [l 9 5 E Ry 259% 1 16% , R R4
SE 7E+0.5D JEF B 5 ok 88% F187% (K 1B) , Wil
RIG AL 0.5D LN M5 R 97% 1 96%
(K 1C.D) ., T-PRK #HF1 SMILE 21 {E 221X 5 52 b5 SE 28
PEENE M 53] . T-PRK 41 ;y=1.115x+0.169, R* = 0.803,
P<0.001;SMILE #H ;y=0.875x-0.532,R* = 0.645, P<0.001
(1E.F) .
22FARAIEEMEETHIER ARFETMA HOAs 240,
Z(3,-3).2(3,3) Z(3,-1) M Z(3,1) lb#, 2R T8
¥ X (P=0.18.0.70,0.43 ,0.47.0.17.0.83) ., RJ5
3mo, FIZH HOAs Fl Z40 YT W Z 3 (P<0.01) , 4
I TG E XL (P=0.31,0.89), PIAIARE
Z(3,1).Z(3,3) . Z(3,-3) SAAI LR ER TG E X
(¥3P>0.05), SMILE ZiARJ5 Z(3,-1) 38 fimas B B K F
T-PRK £ ( P<0.001) , W% 3 4, 2,
23 FARHIE OQAS 8T ER ARATMH 0SI,
MTF,, . .SR.VA100% VA20% VA9% % 5 45 27 7 X
(P=0.85.0.43.0.37.0.54 .0.43 .0.52) . AJ5 3mo, SMILE
41 SR Il VA% B AT i B AL (P<0.05) , AR TG 1t
2 X, ARJF 3mo, FiLE] OSI,MTF_, . SR, VA100% .
VA20% VA9% L3 R W4t i+ 5 X (P =0.42.0.72,
0.62.0.84.0.99 .0.84) , P4 [H] 34 fin £ 22 F ¥ RG22 &
X (P>0.05), 1% 5.6,

T-PRK 41 (32 HR)

SMILE £ (45 HR)

e X£S/M(Pys,Py5) T Fl XES/M(P,s,Ps5) YLl vz P

W () 23.5(21,27) 18~37 25(21,30) 18~40 -1.11 0.27
BREE(D) -1.9520.71 -3.00~-0.75 -2.20+0.52 -3.00~-1.00 -1.73 0.09
85 (D) -0.6620.38 -1.5~0 0.69+0.39 -1.5~0 -0.37 0.72
SE(D) -2.2220.68 -3.50~-1.00 -2.48+0.55 -3.50~-1.50 1.85 0.07
CCT(pum) 547.86+26.92 500~ 598 516.09+34.89 460~ 578 -3.71 <0.01
10P( mmHg) 16.00+2.24 12~20 16.87+1.60 14~20 -1.87 0.67
UCVA(LogMAR) 1.0(0.7,1.0) 0.3~1.5 1.0(0.8,1.3) 0.5~1.5 -1.31 0.19
BCVA(LogMAR) 0(-0.1,0) -0.1~0 0(-0.05,0) -0.1~0 -1.50 0.13

. CCT . P S fA BB s BCVA SRR IEAR T ; UCVA IR AT
%2 T-PRK 4% SMILE HAJS 3mo KRR
fhi . T-PRK 4H (32 HE)% . SMILE £ (45 HR )% e »
XtS/M(P,g,P,) 70 XES/M(Pog,Pss) 70

FAEREE (D) 0.230.39 -0.25~1.00 0.29+0.38 -0.50~1.25 -0.82 0.41
FRARFEBL(D) -0.21£0.26 -0.75~0 -0.16+0.26 -1.00~0 -0.92 0.37
B4y SE(D) 0.09+0.38 -0.50~0.75 0.22+0.36 -0.50~0.75 -1.59 0.12
UCVA(LogMAR) -0.1(-0.1,0) -0.2~0.1 -0.1(-0.1,0) -0.2~0.1 -0.30 0.76
BCVA (LogMAR) -0.1(-0.1,-0.1) -0.2~0 -0.1(-0.1,0) -0.2~0 -0.30 0.76
PERE 2 1.10+0.20 0.80~1.50 1.15+0.18 0.80~1.50 -1.10 0.27
LAEYER 1.13+0.16 1.0~1.50 1.1620.17 1.0~1.50 -0.72 0.48
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*3 MABREFRNEEENHRETK (XS, pm)
25 st [ HOAs 740 Z(3,-3) 7(3,3) Z(3,-1) Z(3,1)
T-PRK 2 i} 0.42+0.08 0.21+0.08 -0.06+0.18 0.04+0.14 0.01+0.23 0.01+£0.14
AJ5 3mo 0.55+0.14 0.26+0.10 -0.08+0.18 0.05+0.14 0.03+£0.27 -0.02+0.15
P <0.001 0.01 0.78 0.64 0.50 0.18
SMILE £H AHI 0.39+0.08 0.21+0.08 -0.04+0.14 0.02+0.11 -0.05+0.18 0.02+0.14
AJG 3mo 0.56+0.14 0.26+0.11 -0.02+0.13 0.05+0.10 -0.28+0.22 0.02+0.18
P <0.001 <0.01 0.50 0.09 <0.001 0.76
R4 FRUGREENEENTLE (XS, pm)
£ 5 AHOAs AZ40 AZ(3,-3) AZ(3,3) AZ(3,-1) AZ(3,1)
T-PRK 21 0.13+0.15 0.05+0.11 -0.01+0.24 0.01+0.17 0.02+0.15 -0.03+0.12
SMILE #H 0.17+0.14 0.05+0.12 0.01+0.12 0.03+0.11 -0.23+0.19 0.01+0.10
t -1.03 -0.14 -0.53 -0.46 6.13 -1.31
P 0.31 0.89 0.60 0.65 <0.001 0.19
#=5 WAHAFAREE OQAS HEHRMEL xts
2053 i ] OSI MTF,,, «(c/deg) SR VA100% VA20% VA9%
T-PRK 241 ARHT 0.56+0.33 41.56+8.92 0.24+0.06 1.40+0.30 1.04+0.30 0.66+0.20
AJF 3mo 0.54+0.30 39.76+8.85 0.23+0.06 1.33+0.29 0.99+0.25 0.61+0.17
P 0.76 0.46 0.48 0.41 0.52 0.35
SMILE 4 b N} 0.58+0.54 43.19+8.96 0.26+0.07 1.44+0.30 1.10+£0.28 0.69+0.21
RJG 3mo 0.60+0.27 40.48+8.19 0.23+0.05 1.34+0.28 0.99+0.24 0.60+0.16
P 0.83 0.17 0.01 0.15 0.10 0.04
*6 FAFE OQAS BT E xxs
21 5 AOSI AMTF,, +(c/deg) ASR AVA100% AVA20% AVA9%
T-PRK 24 -0.02+0.28 -1.79+13.45 -0.01+0.08 -0.07+0.44 -0.05+0.40 -0.04+0.26
SMILE 4 0.02+0.55 -2.70+13.08 -0.03+0.08 -0.10+0.44 -0.10+0.40 -0.08+0.26
t -0.32 0.30 1.10 0.29 0.58 0.64
P 0.75 0.77 0.27 0.77 0.57 0.53
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