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WEEE S BTG £ AR FE AR S5 AS [F] B[] A5 6mm i FL B2
THTRRSI R LA (SR) Rl B 2% .

Z£R. 5 SMILE 4 M kb, R JF 1wk, 1mo, TransPRK 2
UCVA 2% (¥ P<0.05) ;/RJ5 6mo, TransPRK #1 UCVA B
P (P<0.05) . RJ5 1wk, 1mo, TransPRK 2H SR {H [t SMILE
AR (] P<0.05) ; RJG 3 .6mo, B[] SR (TG 7% % H
(P=0.968.0.433) , RJ5 1wk, Pidlla) 200 0 & % 5
(P=0.554) ; RJ5 1.3 .6mo, TransPRK 21 2% [t SMILE 20
WK () P<0.05) , RJ5 1wk,1 3mo, TransPRK 4 = - B
1525 1 SMILE 20 = (2 P<0.05) ; RJF 6mo, P 4[] =t
HGLETLRELER(P=0.167) ., ARJF 6mo, TransPRK 2l
SMILE £ UCVA 4351 5-0.13+£0.05 ,-0.11+0.08, ¥k T
BHAFTA BCVA(-0.07+0.05,-0.07+0.05) (¥ P<
0.05) ; H4 41 SR fHE AR HE & (3 P<0.05) ,
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Abstract
e AIM: To compare the visual quality between smart
pulse technology - assisted ( SPT ) transepithelial

photorefractive keratectomy ( TransPRK ) of 1050Hz
ablation frequency and small incision lenticule extraction
(SMILE) for myopia and astigmatism.

e METHODS:. A total of 138 cases (248 eyes) who
received corneal refractive surgery in the Eye Hospital of
Chengdu University of TCM were enrolled from July 2020
to January 2021. The patients were divided into TransPRK
group (64 cases, 123 eyes) and SMILE group (74 cases,
125 eyes) according to the surgical method. The follow-
up duration was 6mo. Strehl ratio (SR) and high-order
aberration at 6mm pupil diameter measured by Sirius
anterior segment integrated analyzer and LogMAR visual
acuity were recorded at different preoperative and
postoperative time points.

e RESULTS: The uncorrected visual acuity ( UCVA) of
TransPRK group was worse than SMILE group at 1wk and
1mo after surgery (all P<0.05), but UCVA was better in
TransPRK group at 6mo after surgery ( P<0.05). SR in
TransPRK group was lower than that in SMILE group at
1wk and 1mo after surgery (all P<0.05). There was no
significant difference in SR between the two groups at 3
and 6mo after surgery ( P=0.968, 0.433). At 1wk after
surgery, there was no significant difference in coma
between the two groups ( P=10.554). At 1, 3, and 6mo
after surgery, coma in the TransPRK group was lower
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than that in SMILE group (all P<0.05). At 1wk, 1 and 3mo
after surgery, the trefoil aberration in TransPRK group
was higher than that in SMILE group (all P<0.05). At 6mo
after surgery, there was no significant difference in trefoil
aberration between the two groups ( P=0.167). At 6mo
after surgery, UCVA of TransPRK group and SMILE group
were -0.13+0.05 and -0.11+0.08, respectively, which were
better than the best corrected visual acuity (BCVA) before
surgery (-0.07+0.05 and -0.07+0.05; all P<0.05).
Furthermore, the SR of both groups was higher than that
before surgery (all P<0.05).

¢ CONCLUSION: Both SPT-assisted TransPRK of 1050Hz
ablation frequency and SMILE can achieve better visual
acuity after refractive surgery, while SMILE has better
visual quality at 1wk and 1mo after surgery. However,
SPT-assisted TransPRK of 1050Hz ablation frequency has
better visual acuity at 6mo after surgery than SMILE, and
the coma is smaller.

o KEYWORDS: myopia; visual quality; smart pulse
technology ( SPT ); transepithelial photorefractive
keratectomy ( TransPRK ); small incision lenticule
extraction ( SMILE)

Citation ; Yuan Z, Zhou CY, Zhou YH, et al. Comparison of visual
quality after refractive surgery between smart pulse technology —
assisted transepithelial photorefractive keratectomy of 1050Hz
ablation frequency and small incision lenticule extraction. Guoji

Yanke Zazhi(Int Eye Sci) 2023;23(3) :390-394

03l&

2 b B UE Sy F WO A IR YT HI R (transepithelial
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I S VA BN P S S EAOPNE )P REV N=E
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(smart pulse technology , SPT) F i e @i = & &4 0 i +
TransPRK, SPT HFHIAY TransPRK 7T DAPLAK 840G 1 Bl 2 72
rhbkop B JLART HE B, (5 F I 5 R SR W, R B & G
1050Hz YV A3 2R 1 7 2 B R B B 5 AR (o 45 38 bl il o
PRSERS W, A5 A I R Al 3 TP 4 A T A
R AT Hed SPT i BhAY 1050Hz Y1
Hi% TransPRK 5 SMILE % 1E 30 M HOEA S5 A [R]85
W3 RS K HUAH (strehl ratio, SR ) 1A JRE i) 35 160 5 B 18
28 RV B R 25 57 O TR s Bt =%
IBSE Xl BN
1.1 338 BT, 99A 2020-07/2021-01 7E W #
rh e 2 2= B i MR AR = B 12 57 A B ' T2 R 1 3l R 0O
B 138 1] 248 MR, # AR 0434 TransPRK 21 Al SMILE 41 ,
TransPRK £ 64 5] 123 IR, H:H1 55 25 f51] 48 1R , 2 39 4] 75
IRGAE IS 18 ~ 36 (PF 1 25.05+5.01) % ; 25 &% Bk 45 7
('spherical equivalent, SE) i —1.38 ~ —=7.25 (¥4 -4.21 +
1.31)D, SMILE 41 74 5] 125 R , Herh 53 30 4] 53 R, 4 44
1) 72 R 4E IS 18~ 39 (FH) 25.07+6.71) % ;SE H-1.88~
~7.25(F¥)-4.48+1.16) D, M 41 3 A i 3L 28 B 1k

B, 2SI HGHFE L (P>0.05,% 1), HIAPRME (1)
BEAHEER HAGHATFRYIE, (2)F/ 18~45
%5 (3) 6 <-8.00D, H B B AR 2 (B KA
#Bid 0.50D) =2a; (4)ic 5% LogMAR 77, FefE8F 1540 11
( best corrected visual acuity, BCVA) <0.1; (5) 3% fil 85 fic
S A5 b R L BRE OB | A fl BT LA T A RS
IRIE I 43 A B 2 0 1 3wk, 3mo DL |5 (6) LT ARZEE
SR, ARWFGE 2 AR B 25 K 2E B e IR B = B R AR
PR B3 25 WA O (S5 2020yh—004 ) |, R 255
TRES,

1.2 Fi%

1.21 RETEMEE 45 LogMAR #L1 HRJE 565¢ . F
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A3 BT L ELAR A RS R A R R AR A
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I 2L 7 MR YRR B B R Ak R YL (X5 4 W/ H ) S TR 2T R A
MR (2 W/ H) o #H Amaris1050RS #E 7 T HOCHL AT
FAR, HEE SPT 71 7 0y 8 15 22 82X, ok DI El A 2
1050Hz, ARG AFARMESE, R T3
Se— 4 58 WA AL LR VT, YD EIG 2 X AR 6.3 ~
7.3mm, 3P X g 3K A S8, DIE 52 BUE ek 5L
PR, IFECHE AN 85, (2) SMILE: R T 3d 1255 TransPRK
FAMFE, i VisuMax CFMEOER ST TR, fREIE
JERERE N 110pm, T ARV OA2F 90°, U1K K 2mm,
U ER R SR N IR E AT, R B R IR B BT
R BB T2 K00 B 0 58 5% A I3 02 5 M /)N
YIETECH Wi A IR SR I8 2 R TE 524

123 RERAREET AREH Iwk, W4 B A 765 A
FHA R BRI (4 W/ B ) A0 55 2 Hb ZE K AN T IR
W (4 W/ H) RIEERE b TransPRK 238 hin/N A= 1fn 25 26 42
By (4 W/ B ) RS R i R (2 Y/ B ) s SMILE 21 34
INP SRR (4 W/ H) o RJ 7d G, AL H
PEIETR AR (3 4 R/ H 22 ARG 3mo) Al 1g/L 3K
KIp % B 9 ( TransPRK 20 F1 SMILE 2H 43 5 A5 HR = AR J5
3mo FIARJG 1mo, WIRI B &) . RIGBETT 6mo, FETT A
ZALFE IR AL 77 (uncorrected visual acuity, UCVA) | JE 6
JE HRE A BT e A Sivius HR AT
LR T R SR R R AR R e e R Y R A T
A3, REUA A 6mm [ FL AR R SR E LA K [ 2% 1 = B 1%
Z(EEBEgR2E B Bk RG22 Wiy
HRAH.,

BiHF24 A3 HT Ad R SPSS26.0 e itk A4 AT ST T
FFE IES A BT GO S B bt 22 (x£5) Fom
WAL 224 15 [0 0 b 25 R FH o G 0 s 19 7 25 AT 5 45 I
[i1) A5, 1) 25 5 U R A ST RRAS ¢ R0 5 45 AL At [R) 22 57 1L
BRI LY LSD—1 K25, P<0.05 AR A it
2R
21 FWAAREEFE A UCVA LLE W 4H £ A it a]
UCVA H %, 22 54 G it 2 3 X (Foypyum e = 28.026.,
122.642 .57.197, ) P<0.001) . ARJ5 1wk, Imo, TransPRK
20 UCVA It SMILE 2H 2% (4 P<0.001) ; K5 3mo, P4l
UCVA BB E 2% (P=0.106) ; RJ5 6mo, TransPRK
4H UCVA {1 T SMILE 41 ( P<0.05) , .32 2.,
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F1 FHASERWEZABLE XES
205 % FR (%) BRI (D) HEE (D) SE(D) BCVA ( LogMAR)
TransPRK 4 64 25.05+5.01 ~3.88+1.36 -0.65£0.52 -4.21£1.31 -0.07£0.05
SMILE 41 74 25.07+6.71 -4.17%1.15 -0.60+0.41 -4.48+1.16 -0.0720.05
t -0.021 1.844 -0.743 1.718 0.729
P 0.984 0.066 0.458 0.087 0.467
4151 % SR S e B 2% () 2 (pm) Bk2E (pm) SRR 2E (pm)
TransPRK £ 64 0.120.06 0.33+0.10 0.19£0.11 0.16+0.05 0.14£0.09
SMILE #1 74 0.12£0.05 0.32+0.09 0.19+0.10 0.16+0.06 0.13+0.07
t 0.439 0.624 0.037 -0.346 0.930
P 0.661 0.533 0.970 0.730 0.353

22 WMAREERE A SRELK W4 LA E 5 SR
(L HHE, 22 5 Gt 38 S0 (F yyugi en = 6.874,13.322
11.730, Py ugi e = 0.009 . <0.001,<0.001) , ARJF 1wk,
Imo, TransPRK 2l SR {H#/{XF SMILE 41 (¥J P<0.001) ; K
Ji3.6mo, FiZl SR {H LI T W 3 22 7 (P =0.968,
0.433) , L3 3,
23FWAREEREREMEELR WAL HH A
MR B ks M RQ2E LT R A 2 5%
Hi TN = RARIE A M)A 25 57, S e AR 25 Fn ek 2 4 1)
¥e2Es( F iy sen = 0.039,127.606 .3.876 , Py gy ser =
0.844 . <0.001,0.007 5 Fypy uim s = 6.073,42.068 ,7.304,
Pz = 0.014.<0.001 , <0.001 ; Fyp i en = 0.013
67216, 4.754, Puuumes = 0.909. <0.001, 0.003;
Fogipsinzen = 9721, 8.896. 2.119, Py iy zq = 0.002,
<0.001.0.085) , W3 4.5, #F— 2 L3 45 B[] 3 41 ) 22
SORJE Iwk, AL E 2 L RTE 5 2 5 (P=0.554) 5 AR
J& 1.3.6mo, TransPRK 4H # 22 ¥J{[k F SMILE 4 (¥ P<
0.05) . RJF 1wk,1 3mo, TransPRK 2 =M B4 22 & T
SMILE 41 (] P<0.05) ;fHARJ5 6mo, PiZH = M #1522 ik
FEER(P=0.167) , W% 5,
2AWARBMERE 6mo L RELLE AKRJ5 6mo,
TransPRK £ Fll SMILE #H i UCVA 43 % 4 -0.13+0.05,
-0.11+0.08, ¥ F % 4 R i 4 BCVA (-0.07 +0.05,
-0.07+0.05) , Z R ¥ A G i 2# B L (P<0.001) ;£ 41 SR
AR BT (¥ P<0.05) . S5RFTAE L, 4 4H %
=R R TC W 25 A (P =0.456 ,0.696) , HoAx S m B
1§22 B2 BRI BN (34 P<0.001) , W& 6,
3iTit

SPT #f B %) TransPRK A ) FH 4 F 06— 2 52 i
PRI 2 3wl R ST 1E, O K R ) A A R 43
A, UIE e, RS 7 dERRER IR B AR HAR
A L) D) HI A5 R (1050Hz ), 148 F LAAE B9 TransPRK
A ILTF AT [A] B AR S5 08 S N B % AR RS R b R A B
P KA R SR TR o T BEME B NS SMILE fi
TCRDIEO G TR AR IR 2 R ERGE SR, P A D] 11 HR
B TOHE BRI A RS RE A D R D AR 25
B 5 TR A K A2 AR JBE R O B B iR ) AR A )
FIEEERN

ARG, & 4 B #H ARG 6mo Y UCVA ¥4 T R Af
BCVA, MHEREESGA A B o0 # , 3 IR S A X R B i 35
PPEE 2 AR 55 1717 75 400 PR B4 T K AR B O SR A el AR sl iR R R
Jer AR I BT F B i — 2 H AR S AS TR ]
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*2 WARFERESR UCVA LLER (x£S,LogMAR)

20 3 ANE Iwk  ARJF Imo  ARJF3mo  ARJF 6mo
TransPRK 241 0.05+0.11 -0.07+0.08 -0.11+0.06 —0.13+0.05

SMILE %1 -0.08+0.08 —=0.11+0.08 —-0.12+0.07 -0.11+£0.08

t 10.626 3.901 1.624 -1.991

P <0.001 <0.001 0.106 0.048
*3 WMARFEIEL SR EEE X%s

20 531 AJF 1wk ARJF Imo  AKRJF 3mo  ARJF 6mo

TransPRK 24 0.13+£0.04 0.14+0.04 0.16+0.05 0.16+0.05

SMILE #H 0.16+0.05 0.16x0.04 0.16x0.05 0.16+0.05

t -3.817 -3.626 -0.040 0.785

P <0.001 <0.001 0.968 0.433

S E UCVA B3, AR5 1wk, Imo BF SMILE 4% UCVA
T TransPRK 41, 5l FHP 1 RO ST 45 ARAT . 1 Bl
At ] #E:4% ,Zliﬁﬁﬁﬁiié 6mo I} TransPRK 20 /1Y) UCVA T
SMILE 41 ,3x 5B d 46" i F 53 25 AR FF . SPT #liBh iy
1050Hz VI HI 45 R TransPRK AR J5 F-48] UCVA ¥ &2 18 7] fig
SfamvieZ 0L & b mE A G, PRSI
B, SPT 4 B i 1050Hz 4] Il 4% % TransPRK R J5
UCVA ZHHETHE 40T SMILE, ] fig 5 5% F & g ik b
1050Hz PIHIAR S/ INEOEIERE( BAR 0.54pm) A1 7 4T
JE S IR BR BR R A5 et 4 R AR5 1 IR0 ) R, 5T
AR PEG 22T A 5

AR (1) A58 PR L ( point spread function , PSF) 8§ —> 14,
R 22 528 R B4 i D' 28 6 I 70 A I S A 1 ol o B 3
A VPN LT T 1) K U R 2 — . SR J2& PSF % Y
TEFIFEFR , SR AR A , 2 WAL I 81 Bl 40 o o i i, 3 it
Hedse 2 B, ASF ST 3 TransPRK ZH AR5 1wk, Imo B SR {H
T SMILE 4H ; i ARJ5 3 .6mo PiZH SR L EE R, 2
/NBEZ SPT 4 BIAY 1050Hz YIH 45 %% TransPRK AR J5 £ i
BIPRIE , HA S 30 I B A4 5 1 5 SMILE 41 4H Y 2
R AAE 2 S R ER

6 B 157 B 1R 25 2 VRN A0 I 2 1 T LR b, A el
FR FF AT AR BS 28 1E R CANIE , AR AT skt b
Hi s 5| — S i {5 25 208 17 5 0 R A A
Horbrek2s £ 22 DL K = i REAR 22 X0 BUR BTt 14 52 M Iy 58
HO ER 2% A AR BRI PR A I P AR, B 22 A =
G20 S e T AR YCHRAE B AR X FR A, ABFIE R =
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F4 MAREEHERZENREFKRELR (X£S, um)
5 SR bR 2 R
ARJG 1wk ARJ5 1mo AJ5 3mo ARJ5 6mo ARG 1wk ARJ5 1mo ARJ5 3mo ARJG 6mo
TransPRK 2 0.47+0.14 0.43+0.12 0.44+0.13 0.47+0.13 0.19+0.12 0.19+0.11 0.22+0.14 0.27+0.14
SMILE #H 0.43+0.13 0.45+0.14 0.45+0.13 0.48+0.13 0.22+0.10  0.19+0.10 0.21+0.10 0.25+0.11
*5 FWHARGEHEREEM=HEKELR (X£S, um)
g3 o =R 2
KRG 1wk ARJG Imo AJ5 3mo ARJ5 6mo ARG 1wk ARJ5G 1mo ARJG 3mo AJ5 6mo
TransPRK 2 0.25+0.15 0.23+0.14 0.23+0.13 0.25+0.13 0.18+0.09 0.18+0.09 0.16+0.08 0.15+0.07
SMILE 2 0.26+0.15 0.29+0.16 0.29+0.15 0.31+0.15 0.15+0.08 0.15+0.09 0.13+£0.08 0.14+0.08
t -0.593 -3.180 -3.142 -3.080 3.449 2.215 3.050 1.385
P 0.554 0.002 0.002 0.002 0.001 0.028 0.003 0.167
*6 FWAARREARRE6mo MERELLE xts
25 I [ SR SRR ZE (pm) 2% (pm) BRZE (pm) M EARIE (pm)
TransPRK 2 A A 0.12+0.06 0.33+0.10 0.19+0.11 0.16+0.05 0.14+0.09
AJF 6mo 0.16+0.05 0.47+0.13 0.25+0.13 0.27+0.14 0.15+0.07
P <0.001 <0.001 <0.001 <0.001 0.456
SMILE 21 A HI 0.12+0.05 0.32+0.09 0.19+0.10 0.16+0.06 0.13+0.07
ARJG 6mo 0.16+0.05 0.48+0.13 0.31+0.15 0.25+0.11 0.14+0.08
P <0.001 <0.001 <0.001 <0.001 0.696

MEAR AN B ARG 6mo fIKAT R M AR5 2 HE
FER 22 #1 E T AR R H BA S0 0, 5 B A 00 A 5 45 SR M
U2 S g R A H A AL TR) R AN TR R ] G v
Brg 22 K B, ARG 6mo , P ZH [R]EL & 5 25 Bk 22 il — i
BEWEEBEES, HAARJE 1.3 .6mo A, TransPRK 41
EHEAM LT SMILE 413 54K, 3X 5 Zheng 25> F Lee
AP AR AR EE R AR AR R g
REAMAEZ TR EET, SAMREGELARTF, A
FE4R H SMILE F-AR 5707 iV M B, (2 /NI E Ak 1)
JIEA%5 11 A5 S ST PT 6 4 52 i £ JS ) e kb | 1 i i S
TR E 2P H L SO 5T & B SMILE AR5 £ 22 p 34
AR RO EB VG, B, A5 SMILE R J5
XTI RE S T AR YO0 @A KA AR o O 5%,
AR 5, SPT # Bh Y 1050Hz VI #5% TransPRK i J1] T
T EE LR AR A ] DUt AT 7 2 T RE R R BR B i K B &
PN 2 1E MR BRAZ 3, (A5 380 U1 HRS o B8 5, 7 802
TP HAR G EAA M BEY) O, 51 A £ 22 59 L4 AT fE
AR,

25 PR, SPT # Bh Y 1050Hz V) HI#5 % TransPRK 5
SMILE % 1E 32 O A J5 2477 SRA B4 940 7, SMILE
AJ5 1wk, Imo AYHLYE T B4 {H SPT # B 9 1050Hz 1]
B35 % TransPRK AR J5 6mo ¥ S1 46 T SMILE, Hff 5
PN, ARG R U I 1) 55 L 35k B A T 0B R £ 1
FEBRAEXT D | 2 ]Gz 1 ) I R 25 A R AR e, T
FEA BE T R IF 4 RAEA &, 255 % LA 32 LA 3 It 1
fili A ZR 2k — 25 B
P
VAEESE, AN, SOk, % Rk BRI I0Z 1 B A T
Fe LTI AR ( Trans—PRK) %7 1E R EE T A0, IRBNHrE = 2019539
(10) :973-975, 979

2 Titiyal JS, Kaur M, Shaikh F, et al. Small incision lenticule extraction
( SMILE )
Ophthalmol 2018312 .1685-1699

3 Yesilkaya C, Anict M, Yildinm Y, et al. Short and long term outcomes

techniques: patient selection and perspectives. Clin

after small — incision lenticule extraction: a tertiary referral centre
experience. J Fr Ophtalmol 2020;43(8) :753-760

4 Sabau A, Daas L, Behkit A, et al. Efficacy, safety, and predictability
of transepithelial photorefractive keratectomy: meta—analysis. J Cataract
Refract Surg 2021;47(5) :634-640

5 Du X, Zhang J, Su M, et al. Clinical Outcomes of Aberration—Free All
Surface Laser Ablation ( ASLA) vs. Aberration—Free ASLA Assisted by
Smart Pulse Technology in High Myopia: A One—Year Follow—Up Study.
J Ophthalmol 2021;2021.2588765

6 Adib—Moghaddam S, Soleyman—Jahi S, Sanjari Moghaddam A, et al.
Efficacy and safety of transepithelial photorefractive keratectomy. J
Cataract Refract Surg 2018;44(10) :1267-1279

7 de Ortueta D, von Riiden D. Transepitheliale photorefraktive
keratektomie. Ophthalmologe 2019;116(6) :534-541

8 Vinciguerra P, Camesasca FI, Vinciguerra R, et al. Advanced surface
ablation with a new software for the reduction of ablation irregularities. J
Refract Surg 2017;33(2) :89-95

9 Abdelwahab SM, Salem MH, Elfayoumi MA.
transepithelial photorefractive keratectomy in low to moderatemyopia: a
one—year follow—up study. Clin Ophthalmol 2021;15:3305-3313

10 Lang M, Cao KW, Liu T, et al. Five—year results of refractive

Single — step

outcomes and vision—related quality of life after SMILE for the correction
of high myopia. Int J Ophthalmol 2021;14(9) :1365-1370

11 Agca A, Cakir I, Aygiin BT, et al. Visual and refractive outcomes of
small— incision lenticule extraction in high myopia;: 5-year results. J
Ophthalmol 2018 ;20185893126
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